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ABSTRACT

E-learning is a fast growing trend worldwide busistill not universally accepted
and practice does not always reach national govemhrand tertiary institution

expectations, especially in Taiwan. While issueouad the effective

implementation of e-learning to produce high gyaditiucation are being raised
internationally, very little research has been utaken in Taiwanese tertiary
institutions, particularly for science educationo Nesearch was found that
addressed the various perspectives of the staketsaluvolved in blended courses
which had both face-to-face and online learning ponents. The link between e-

learning practice and views of learning had alseireed little attention.

This study investigated how e-learning practice paseived and experienced at
a national research-based university in Taiwan.mh# focus was to identify the
challenges, benefits and related success factoesledirning practice as part of
blended learning courses from the perspectives mvetsity administrators,
support people, instructors and students. An iné¢apive methodology using
guestionnaires and interviews was employed to gémedata from these

participant groups. Both quantitative and quaktilata were collected.

This study provides empirical evidence that e-leaympractice is perceived and
experienced as a technology-mediated and collakerptactice that is socially
and culturally situated. The study supports thevuieat e-learning practice as a
whole is a socio-cultural system, although wherkilog at instructor and student
preferences for instructional design and learniragg@sses there is a fit with both
behaviorist and constructivist approaches to tewcland learning. However,
instructors and students need to be active andnsmifiged to find e-learning
efficient and effective. Students, instructors, mup people and administrators
held very similar perceptions of the benefits ofl anfluences on lecturer and

student use of e-learning as a component of blelededing.

Based on the findings, an explanatory model for itifeiences on e-learning

practice as part of blended learning in a Taiwanersity context was developed.



E-learning teaching and learning approaches atiated by and created within a
multi-layered context. At the first level, e-leargi practice is accomplished via
instructor and student engagement in day to dashieg and learning and as an
educational reform it cannot separated from the {€hnologies which mediate
their interaction. Put another way, because ingtrugnd student participation in
e-learning as part of blended learning is voluntsitydents are included with
instructors and the technology in the core enactmeme for practice. At the next
level this three-way instructor-student-technologteraction is affected by and
nested within the university instructor professiooammunity and student peer
community, which in turn is shaped by and nestedhniversity-wide policies and

practices. These three levels are nested in ahgeinded by the national policy
context, external professionals, private enterpaise the public at large.

The model and associated suggestions presentduisirstudy are expected to
assist governments and universities to play a noamestructive role in the
development and implementation of e-learning edocab improve the quality
of courses for students and instructors. The hapehat the findings will

contribute to enhanced teaching and learning sutgqbdsy better administrator
decision-making regarding institutional policies danpractices including

investment in learning technologies and suppoxtises for e-learning.
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Chapter 1 Introduction

1.1 Background to the research

The Internet has developed into a tool that is falvn world communications.
The convenience offered by the Internet and othaforination and
Communication Technology (ICT) has accelerated #mergence of an
information society and knowledge economy (Kozm@03). ICT technological
advancements and the impending knowledge societe himpacted on the
educational environment through the implementatafn electronic learning
(e-learning) systems. E-learning provides studewith an anytime/any place
independent learning environment. This has alteaed, will continue to affect,
teaching and learning contexts in universities tertdary institutions across the
world (Daugherty & Funke, 1998; Salmon & Jones,£08pender, 2002) as has
been the situation in Taiwanese tertiary institutsioHowever, support for the
introduction of e-learning has not been univergalTaiwan, for example, the
government has built up a good technical infrastmec and encouraged
universities to develop e-learning systems but gty of instructors still resist
this development, regardless of its supposed ksenéflinistry of Education
[MOE], 2006; Yu, 2001). Questions such as, "What #me challenges and
benefits of e-learning practice for students, ungrs, and administrators?",
"What are the factors associated with these benafitl challenges?”, and, "What
are the effective enhancement strategies for usityeeducation in e-learning?”

are being asked by educators in Taiwan.

Much literature on e-learning focuses on “how td e@eearning and how to
design e-learning environments (e.g., Berge & @s}li1995; Cifuentes & Shih,
2001; Khan, 2000, 2004, 2005). Research studies lh#so elaborated on the
advantages and benefits of e-learning for instihg] instructors and students. For
instance, e-learning can increase institutionalit&ons, improving teaching and
learning quality, and provide more flexibility inuslent learning (e.g. Adams &
Seagren, 2004; Campbell, 1998; Spender, 2002; Wiko al, 2003). The
e-learning instructors also face some challengeb a8 being overloaded, time



constraints, irreversible pedagogical consciousrassig and patience with new
media, and support service crisis (Abel, 2005; Caetip1998, 2001; Eaton, 2001,
2002; Spender, 2002; Wilsaet al, 2003). Fewer articles discuss the views of
instructors who teach on e-learning courses andtiway participate while others
do not yet. Instructors’ perspectives and expedsrare important because they
are the final policy brokers (Honig, 2006; McLaughl1987, 1990; Schwillet

al., 1983; Spillane, 1999). Similarly, students dne key users of e-learning
courses and the administrators are the policy nsatkee-learning practice. Thus,
their perspectives, experiences and suggestedgtatare also very important for

enhancing e-learning practice. These are the feonisis study.

The National Research University (NRU, a pseudonynTjaiwan has developed
its own e-learning system and provided funding astdffing support for

e-learning practice since 1999. NRU follows the eyownent definition of

e-learning and treats e-learning as an ‘assiseéat’hing and learning tool. That is,
e-learning is incorporated into face-to-face cosirse provide instructors and
students access to a blend of face-to-face andreihg opportunities (National
Science Council, 2000; Seng & Mohamad, 2002; Stulbdbertin, & Endlar,

2006). NRU also advocates a “Science for all sttglgvhilosophy based on the
Ministry of Education [MOE] policy (National ScieacCouncil, 2000). All

students are required to take certain credits iense in order to graduate. NRU
has encouraged science instructors to incorpordeareing in courses for
non-science major students. Statistical data shbatonly a few instructors have
done this, and, overall, few have applied for shidessistants to develop
e-learning (National Cheng-Kung University, 200Kt many instructors like

implementing e-learning courses, particularly imstors in the Science College.
Again, this leads to questions about instructoydent, perspectives and
expectations of e-learning; the reasons why so ifestructors use e-learning;
what gaps exist in instructor, student and adnmraiist understandings of the
nature and value of e-learning; and the effectivategies to enhance university
e-learning. Thus, investigations of participant geptions of e-learning, the
factors influencing the use of e-learning, andribture of effective strategies are

all salient. This thesis sets out to find answersame of these questions.



Three aspects are dealt with in this introductdrgpter. Section 1.2 describes the
context for e-learning and tertiary education wattfocus on a public national
research-oriented university in Taiwan. Section de3ails the purpose of the
study, and Section 1.4 outlines the study.

1.2 E-learning and tertiary education

This section will provide the definitions of e-learg and science education as
they are used in this study along with a short geaknd to the development of
e-learning in Taiwan, and at NRU where the studys wvamnducted. This
background is important for understanding the eriices on and decisions made
by administrators, technical support people, irdtns and students in their

e-learning practice.

1.2.1 What is e-learning?

In today’s rapidly changing electronic world (e-Wehrthe key to maintaining the
appropriate impetus and momentum in organizatiandlacademic environments
is knowledge (Collis & Moonen, 2001; Kozma, 2008)this situation continuous,
convenient and economical access to training araifgations assumes the
highest priority for the ambitious individual organization. This requirement can
be met by e-learning (Seng & Mohamad, 2002), ontheffastest growing areas
in the high technology sector. Numerous names &ex uo denote learning
activities supported by the Internet and other ICTisese include Web-Based
Learning, Online learning, Asynchronous Learningtweks and Blended
Learning (Becta ICT Research, 2004; Masie, 200gn8agun & Gray, 2004).
Thus, a definition of e-learning as it is to bedusethis thesis is needed.

Broadly speaking, e-learning is a network technplbgsed mode of education
that uses a mix of computer and other ICTs, actioss and place constraints to
deliver instruction and provide access to infororatresources (OECD, 2005;
Wallhaus, 2000). It can involve delivery systemshsas videotape, interactive
audio-video, CD-ROMs, DVDs, video-conferencing, VO®mail, live chat, use
of the Web, television and satellite broadcastxess to these resources means

students can do coursework at a time of their colevee, so learning may



happen synchronously or asynchronously (Stuart4 20€allhaus, 2000). Blended
learning involves a combination of traditional faoeface and online
technology-based learning (Becta ICT Research, ;20@éie, 2001; Singh, 2003;
Stubbs, Martin, & Endlar, 2006; Tallent-Runnels,ofitas, Lan, Coopegt al,
2006; Welker & Berardino, 2005). Shoniregun and yG(2004) argue that
institutions are opting for the blended learnindjveéiey of courses to the extent
that it is ‘the quiet secret’ of e-learning (Mas)01). Almost every tertiary
institution does more blended learning than isedlkbout. This research focuses

on the e-learning or online component of blendadnieg courses.

1.2.2 What is science education?

The word ‘science’ originally meant ‘knowledge’ ({Agard, 2003). However, in
schools and universities it tends to indicate theug of three closely linked
subjects — Biology, Chemistry and Physics (Haywa@f)03) and even
Mathematics and or Earth Sciences in some unii@ssiZumbach, Schmitt,
Reimann, & Starkloff, 2006). For this study, theesce education at NRU is
defined as all the courses are initiated and/oghtiby College of Science
instructors who come from the departments of PRysihemistry, Life Sciences
(Biology), Mathematics and Earth Sciences. Furtltee e-learning science
courses are limited to those developed on the NRWeldped e-learning

system—"University Network Teaching and Learningt®yn”.

1.2.3 E-learning in the Taiwan context

The Internet has been an important influence onTthievan higher education
environment for many years. Most students in usitiess and colleges access the
Internet daily. In September 1990, the MinistryExfucation [MOE] began the
construction of the Taiwan Academic Network (TAN@tseng, Lu, Yin, & Chen,
1997) with the aim of supporting educational resleaactivity in schools and
institutions, and for universities to cooperate ahdre information. The TANet
provided a good medium for students around the tcptim discuss and learn after
class without time and distance barriers (Tseng,Yin, & Chen, 1997). In June
1994, the Executive Yuan organized a steering cdtee)i NIl, to setup the
National Information Infrastructure Plan and estdi@d a task force to build a

national information superhighway (National Scier@auncil, 2000). This plan



included upgrading TANet framework and the userobdband routes to engage
in “distance teaching”, revising inadequate lawsl aegulations to do with

distance education.

Taiwan provides a unique context for the developgnoére-learning. In 1995, the
MOE chose five universities to advocate distan@ehiag and provided these
universities with funds to buy the requisite fa@ and to employ technical staff.
NRU, the site for this study, was one of the fiveversities. It is responsible for
broadcasting courses to other universities in satiaiwan. In 1999, the MOE
proposed a number of additional e-learning projéctgromote e-learning. In
2000, the Taiwan government initiated the ChalleRg@8-the six-year National
Development Plan (National Science Council, 200)is plan stresses the
cultivation of e-generation talents. The 2000 eiileg development policy,
declared by the National Executive Yuan as thetBigontent Project, included
a number of e-learning related sub-projects. ICd baternet education designed
by the MOE aims at establishing a mature e-leareimgronment enriched with
substantial learning content. Recently, a numbeprofects (Focus on Internet
News & Data [FIND], 2003) have been proposed by MOE including
promoting e-learning usage and content, develodigdal content for life-long
learning, and advocating distance teaching/learnatg. It is hoped that, with
proper guidance from educators and help of teclyiwdb tools, the general
public’'s ability to acquire and accumulate knowledgwill be
enhanced. Meanwhile, life-long learning will no ¢@m be an unattainable dream
as the Internet makes possible education beyondatside formal routes. The
ultimate goal is that, with knowledge being con#tarreated, the collective
growth of individual citizens will lead to the uftliof the entire society and the

nation’s competitiveness.

From the descriptions above, one knows the Taiwaremment has done much
to put in place a good infrastructure and envirominfer e-learning. However,
infrastructure and equipment are just one of prassgs for successful e-learning.
Computers alone are insufficient to meet the emant claims made for
technology (Schrum, 2000). Successful e-learningctmre depends on the

involvement of instructors and students, and iastihal administrative support.



Hence, this thesis focused on the perspectivesafge of stakeholders involved

in e-learning at a National Research University (NR

1.2.4 E-learning at the National Research University

Universities in Taiwan have moved to a blend ofefsm-face instruction and
e-learning opportunities. NRU has implemented béehkbarning for on-campus
students, providing many undergraduate and gradimteses with an e-learning
component. This section outlines the background dedelopment of NRU

e-learning practice.

National Research University (NRU, a pseudonynidasited in southern Taiwan
Province, in the Republic of China. NRU was essdtgd in 1931 and consists of
eight colleges, 38 departments, 28 graduate prageamd five affiliated units in

2004. The total area of the school is about 173ahnes including nine campuses.
The NRU has 1086 academic faculty members and 8&®-gtaff members not

including institute researchers, and doctors angewuin the teaching hospital,
and so on. In total, there are about 5000 staff beesmat NRU in 2004. The total
amount of NRU students is about eighteen thousenatisding about 94 hundreds
of on-campus undergraduates, 73 hundreds of onwsmpstgraduates and 11
hundreds of the recruitment of postgraduate stgdémt the Master and PhD

programs.

To enhance staff capability to meet the challenfg€®, the NRU Computer and
Network Center (Simply called the Computer Centea$ offered the free ICT
courses for staff of around 160 hours per yearesit#98. By using the installed
networks, such as the campus fiber-optic netwolRSA or dial-up network, all

the faculty and students can search and/or retrifegant information from other
domestic or foreign on-line institutions from theifices, dormitories, or even at

home.

NRU is designated as a TANET South (a pseudonynafoarea name) branch
center by the MOE and as an InterNet high-speedbaten network NRU branch
center by the National Science Council, too. Tllighe colleges/universities and

the research development departments of publigtutisns in the southern



Taiwan area can acquire relevant information siamdbusly from domestic or
foreign countries by joining the TANET and the hiNet through NRU.

The NRU WWW information service system was firstabshed in February,
1995. In September, Distance-Learning details wagsigned and started. In
March, 1997, NRU helped to carry out Distance-Lemynfor other two

Universities of Science and Technology in southEsiwan. The NRU Network
Teaching and Learning System was developed andtanasa by the Multimedia
Generating and Incubating Center which belongs Tteathing and Research”

division of the Computer Center at NRU since 1999.

NRU is a national public research-based univemsitych offers a full range of
undergraduate programs, is committed to graduatecatidn through the
doctorate, and gives high priority to research. NR&s been chosen to be
involved in the Program for Promoting Academic Hberece of Universities, and
starts to receive an extra government grant obillién NT dollars (1,000NTD=
30USD) per year for five consecutive years (frofd&@ 2010), Taiwan’s MOE
announced on the 9th of October, 2005. The majocem of this project lies in
two areas: firstly, aiming at quality improvementseven research centers, and
secondly, aiming at quantity improvement in overafiearch performance. Many
policies have been enacted to retain excellentltiacnembers and encourage
them in teaching and research. This project previdgher rewards to encourage
research. Faculty members who publish papers cksheceive special research

funds. Those who make progress in research alstveeawards.

Because the university is research-based, the nsmiyeconsiders research
capability as a primary qualification for appointmepromotion, and tenure of
faculty members (instructors). NRU also has graslstidents and post-doctoral
fellows in far greater numbers than other institn$, since gradate education is a
major component of its mission. NRU has extensibeaties, well-equipped
laboratories, sophisticated computer capabilibesl, university presses.



As a national public university, NRU differs fronther private institutions so
significantly in governance and funding arrangeraett it provide very different
learning contexts. The university goal is influethcby the national policy.
Therefore, the national e-learning policy also isrdical issue for university
e-learning practice. How to encourage instructow®lved in e-learning practice
becomes a problematic issue particularly in sudatenal public research-based
university. Although NRU has provided many fundamgd staffing supports to the
instructors for encouraging the development of aAmg such as providing
student assistant support, only few instructoretepplied the assistant support to
design e-learning courses and not many instrudikesto implement e-learning
courses without applying the support from univegtsithis was one of the reasons

for conducting this research.

National policy has influenced the university’'s dwpment goals and tenure
promotion policy. In 1999, NRU chose to define litses a research-oriented
university and subsequently it has emphasized reseend changed its tenure
system. Now when the university evaluates instmg¢ttheir research is a very
significant contributor to their rating, meaningstructors feel pressure to
undertake research for promotional purposes. Withis emphasis-on-research
context, how to sustain or entice more instructimrspersist with e-learning

teaching has become a major challenge to the giiyer

In 1999, NRU provided monetary rewards and studssistants to help
instructors to video-record their classroom teaghand to put these videos, and
other course materials, onto the e-learning systaitially, the response from
instructors was very positive. However, as of tf®X2 the university stopped
providing funding to all e-learning instructorsnfling was provided only on the
basis of a positive evaluation of practice. In 2@0%uch support was withdrawn.

Irrespective of whether the university providedding and student-assistants to
instructors for e-learning development, statisticita from the Office of
Academic Affairs and the Computer and Network Cerfgmply called the
Computer Center) at NRU shows that only a few uttbrs use the NRU

Network Teaching and Learning System and incorpomdearning in their



courses. Moreover, although NRU has provided fupdind manpower support,
only a few instructors have applied for suppordé&sign e-learning courses and
very few instructors implement e-learning coursetheut applying for support
from university. It would seem worthwhile, theredor for university
administrators to explore why only a few instrustapply for student assistants
and why some still use e-learning without suppblnis was one of the reasons to
conduct this research. Furthermore, the studentisnstudy are not required to
use e-learning because e-learning is treated aassisted learning tool (see
Section 1.1). These factors may be important fer dhiversity when effective
enhancement strategies for e-learning practicebareg considered. The next
section will describe the purpose of this studyiudimg the research objectives
and research questions, and the significance cfttray.

1.3 The research design

E-learning implementation is not necessarily e&s\ythe case of Taiwan, media,
curricula, and lessons from other countries canahwtays be transferred to the
Taiwan educational context. Moreover, any potenkiahefits of the use of
e-learning are dependent on how university admatsts, instructors and
students implement or use e-learning. This sectwih describe the problem,

research questions and significance of the study.

1.3.1 The problem

Introducing e-learning into an organization changles way learners learn,
instructors teach, designers develop, and admatiss manage (Broadbent, 2003;
Fisher, Higgins, and Loveless, 2006). Because reileg can create significant
changes, so implementers and learners can expdahallenges. For example,
instructors and students might face some challesgek as the need for new
teaching and learning approaches, heavy teachindeaming loads, time
constraints, eye strain, lack of easy access toghessary equipment, and lack of
personal technical skills. These challenges caadd ko resistance to participation
in e-learning. How to deal with this resistanceaikey issue. Although many
solutions and initiatives have been suggested esources invested in e-learning

practice over the last few years (Abel, 2005; MaBbe, Henderson & Kinshuk,



2003; Volery, 2001; Yu, 2001), the under-use issas not been resolved (Yu,
2001). New analytical approaches are needed to gmiceptions from students
and learning providers (implementers) about orgdmnal relationships,
financial operations, instructional costs, instouctvork, instructor and student

roles and responsibilities, and student partiocgragatterns (Wallhaus, 2000).

Gaps still exist between the current approacheslearning implementation and
participants’ perceptions and expectations of enieg. For instance, the Taiwan
government and NRU consider they have investediderable money and effort
in e-learning infrastructures and provided extrading and staffing for the
development of e-learning. They are puzzled as toy wnstructors reject
e-learning. The gap is widening between the levedupport services available
and the expectations of faculty members, admin@isa support people and
students. This research set out to better undershas situation with the goal of
developing some solutions to reduce the gap ane sbe problem of under-use.
The next section outlines the research questiatdtdimed the study.

1.3.2 The research questions
The main research question for the study is:

What is the nature of the practice of e-learning doiversity (science)
education in Taiwan?

In order to explore this question supplementaryeaesh questions were
developed. These research questions were:

1) What do university administrators and technicalpguppeople at the NRU
perceive as the benefits of, challenges of andenites on e-learning
practice?

2) What are instructor and student perceptions andrexces of what makes
for effective e-learning in a national and researdbnted university in
Taiwan?

3) What do administrators, technical support peopigtructors, and students
see as possible enhancement strategies for thieceratthe e-learning in
general, and for science e-learning in particular?

In addressing the first question, the study sowghinderstand university policy
for e-learning in terms of administrators’ and sopgeople’s perceptions of the
goals and effectiveness of the university as aexarior blended learning courses

10



with a component of e-learning. An understanding@# e-learning is developed
and implemented by the university is important framwider political point of

view and from a technological and pedagogical pointiew because it has the
potential to provide a clearer understanding ofrtie administrators and support
people can play in bridging the gap between thgarsity and instructors in the

development of effective e-learning practice.

In consideration of the second question, the saaght to better understand how
e-learning courses are currently conducted andkéyefactors associated with
effective teaching and learning in this contextnfranstructor and student
perspectives. The relationships or contradictionthe views amongst university
administrators, technical support people, instmsctand students are also

explored.

In addressing the third question, the study soughtgain an insight into
perceptions of how e-learning practices might bieaeced, particularly those for

science education.

The study then proposes and develops a model tmiders the full range of
influences on e-learning practice in a (Taiwan)varsity context. When the goal
is to develop some solutions to reduce the gapsatve the problem of under-use
for the university e-learning practice, the Spidafi999) and Millett & Bibby’s

(2004) models appear appropriate for exploringtegse-learning practice with

the aim of its enhancement. Thus, this study wiilere a model to describe and
account for the range of factors that influenceea#ing as part of blended

learning, in particular, for Taiwan tertiary sciene-learning.

1.3.3 Significance of this study

Many issues regarding the effective implementatére-learning in producing
high educational quality are being raised inteorally. However, very little

research has been undertaken in Taiwanese teririutions. Still less research
has been undertaken on science education in enalpablic research university.

No research was found that addressed the politexmnomic, psychological,

11



pedagogical and technological perspectives of tuigihal administrators,
instructors and students towards blended coursd@siiman where these include
both face-to-face and online learning opportunitiesorder to be able to enhance
e-learning practice in university science educatiomaiwan, this research set out
to explore the factors that influence e-learningcfice from an institutional,
instructor, and student perspective. A systematiestigation into the policy and
process of establishing and implementing an e-legrenvironment is warranted
to better inform the academic community. The reswill assist the university to
play a more responsible role in the developmentianpdementation of e-learning
education and help to protect and enhance the agadguality of courses for

instructors and students.

In a word, this research is intended to contriliata better understanding of the
existing practice of e-learning for university sae education. Its main focus is
to identify the challenges, benefits and relatedcess factors of e-learning
practice from a political, managerial, instructandastudent point of view.
Meanwhile, it is hoped that this research will cinite some strategies to
enhance the practice of e-learning for universifgrsce education in Taiwan. It is
also hoped that the findings of this study will trdsute to better teaching and
learning, and better decision-making regardingitunsbnal support services,
investment in learning technologies, and in the aembment of e-learning

practice.

1.4 An overview of the thesis
This thesis is organized into further seven chaptarbrief description of each

chapter follows.

Chapter 2 reviews the literature related to e-leaggntertiary science education
and learning theories. It begins with a look athtesogical innovation and

education followed by an examination of researcle-dearning practice in higher
education. Before focusing on the issues surrognaitempts to link e-learning to
current views of learning, a brief review of theuss involved in tertiary science

e-learning is presented.

12



Chapter 3 details the methodology and researchgunleziong with the data
collection methods used in the study. An explamatod how the data was
analyzed is provided and the ethical and trustwodbnsiderations of the study
discussed.

Chapter 4 presents the findings on administrator support person perceptions
of e-learning practice. These findings include pptions of national and
university policy for e-learning, of the benefitsdachallenges of e-learning, and

of possible enhancement strategies for e-learmiactipe and science e-learning.

Chapter 5 presents a synthesis of the questionraick interview data on
instructor perceptions of e-learning. The findingslude instructor academic
background and experiences in e-learning, percebesfits and challenges of
e-learning practice, factors influencing instructise of e-learning and suggested

e-learning enhancement strategies.

Chapter 6 presents the synthesized results ofuttestignnaires and the interviews
with students about their perceptions of e-learni@bapter 7 summarizes the
findings of the study and links them to the literat to address the first three
research questions. Chapter 8 develops a modédleoinfluences on e-learning
practice in Taiwan university context. The chamteaws these findings together
to some conclusions and discusses the implicatemmsng from these. The
limitations of the study along with suggestions farther research are also
described.
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Chapter 2 E-learning in tertiary education

2.1 Introduction

The research questions for this study arose fromiraerest in a better

understanding of the existing practice of e-leagngt the university level,

especially for science education. Particular petpes on e-learning

implementation, teaching, and learning shaped tloesf of the questions. This
chapter presents a review of the literature relet@these perspectives along with
technological innovation and education, the practi¢ e-learning and science
education, and views of learning relevant to edeay. Each domain is also
discussed in terms of participation in e-learningacfice from national,

institutional, instructor and student perspectivAs.socio-cultural perspective

underpins this study and this perspective is cedlim Section 2.4 in this chapter.

This chapter has six sections. Section 2.2 exantinespeople have adapted and
incorporated technology in their everyday life anceducation, particularly ICT
in higher education, and the three possible instmal delivery modes that
incorporate the use of ICT are detailed. This secpiaves the way to a focus on
the practice of e-learning and science educaticct{@ 2.3), and views of
learning relevant to e-learning (Section 2.4). ®ec®.3 introduces the practice of
e-learning in universities including influenceseiearning practice from national,
institutional, instructor and student perspectieesl experiences. Section 2.4
provides three views of learning relevant to edesg. Section 2.5 sets out a
model for understanding e-learning implementatidre chapter is summarized in
Section 2.6.

2.2 Technological innovation and education

This section examines how people incorporate, adapl resist technology in
everyday life, including in education. Technologiteovation in society and the
use of ICT in education, particularly ICT in highestucation, are described.
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2.2.1 Technological innovation in society

Technology has resulted in radical changes in ipsliteconomics, society and
warfare over the past several decades (Barro, 2Béteiter, 2002; Bhagwati,

2004; Dutton, Kahin, O'Callaghan, & Wyckoff, 2005achs, 2005). The
development of an ‘information society’ has aridesm the convergence and
development of computer and communications teclynedo their adoption

throughout society, and their use for communicatioallaboration and the

sharing of knowledge (Collis & Moonen, 2001; EurapeCommission, 2000;

Kozma, 2005). This new technology has not only hevanized life around the

world (Dutton, Kahin, O'Callaghan, & Wyckoff, 200bin, 2002) but also led to

the era of the knowledge economy (Kozma, 2005)hielogy has increased the
possibilities for the acquisition and creationmfbrmation locally, nationally, and

worldwide (Kankaanranta, 2005) so e-businessetargie education, and so on
have emerged (Katz & Oblinger, 2000). Technology &igo offered individuals a
flexible environment to access knowledge, inforamatand expertise (Dutton,
1999). Advances in ICT (e.g., a growing range afsagle wireless media and
higher-speed Internet and Web applications) hawrsgd national boundaries
and enabled fundamental transformations in edutat®ystems around the world
(Moallem, Kermani, & Chen, 2005).

Nowadays, children grow up with ICT as a natural assential part of their daily
life. Added to this, the expectation is that theyll woecome active and
self-managed members in their own local communiteesl also in the
increasingly rich and complex information society karge (Johnson &
Christensen, 2000; Kankaanranta, 2005; Pelgrum1)20@oogt and Pelgrum
(2005) state that students need to develop noveipetencies and lifelong

capabilities that are not addressed in the traditiourricula.

2.2.2 ICT in education

The change towards an information society has itgpaon the processes of
education, including curriculum development andgged)y, and also contributed
to efforts toward developing innovative technol@diclearning solutions

(McCaffery, 2004; Voogt & Pelgrum, 2005). Natior@dlicymakers worldwide

have looked for improvement in educational systemd increased educational
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attainment as primary ways that countries can pespfor global and
technology-based changes (OECD, 1999, 2001, 200drldwBank, 2003).
Evident in many polices is a belief that investmeémtICT can nourish a
productive cycle in which education supports inrimres in the technologies,
which in turn improve learning and education (Ciste2000; Department for
Education and Skills [DfES], 2004). Also evident tise view that ICT can
enhance student learning within the current culuituthrough a positive impact
on student attitude to and approaches toward legq@iamieson-Proctor, Watson,
& Finger, 2003). Thus, the integration of ICT igalicy focus in education in

many countries, including in Taiwan (National ScerCouncil, 1997, 2004).

ICT can play interrelated roles in learning andcadion by providing access to
information, people, services, and technology (@uttl999). Information access
can include searching and obtaining multimedia rmgation; drill and practice

with immediate, personalized feedback; visualiziagd learning by doing. ICT

can facilitate routine transactions (e.g., coursgistration) and distribute

educational services. People can interact with edlclr through the use of ICT
because ICT provides for networking among admiaists, students, teachers,
and experts. People can learn about ICT throughin®uwuse for electronic access
in the dormitories, classrooms and offices, soqi$@i can improve learning and
education. Seen as a whole, this implies that 163 the potency to help not only
individuals in improving their personal learningdanommunications but also
educational institutions in managing and provideducational services. Hence,
nowadays, most schools and universities have IC€ssc Teachers increasingly
use ICT to improve their own skills and knowledgel do bring their lessons to
life. ICTs are making many administrative and assEsit tasks easier.
Simultaneously, by changing the way of doing thjnfye roles of some of the
gatekeepers in education, including teachers, ac@d@dministrators and library

personnel, are being changed and new roles arg begated.

Many people, such as the educational reformerspahidy makers, have high
expectations of ICT’'s efficiency and efficacy inviregy a positive impact in
education (Armstrong, 1999). The use of ICT in edion carries not only the

possibility of innovation but also the expectatiminchange to education. There
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are, however, tremendous challenges to the devenprof pedagogically
innovative and quality practices for technology-&mted education (Barone &
Hagner, 2001; Kankaanranta, 2004; Kozma, 2003 $hidy seeks to explicate
some of these challenges in the context of unityeesiucation in Taiwan.

2.2.3 ICT in higher education

The emergence of ICT has impacted on the procestdsigher education

internationally, and in Taiwan. The impacts inclugevernments worldwide

developing national policy for the future of highextucation, and ICTs providing
flexible services such as flexibility of time anthge of learning. ICT can change
the organization structure and role of universityd agoals of graduates
(McCaffery, 2004) and it can create new collaborati within and between
institutions (Covington, Petherbridge, & Warren 030 Haythornthwaite, 2006).

These are often seen as the key to further developim higher education.

Many governments around the world are looking teettgp new policies for
higher education with the proposals designed td déh hard choices about
funding, quality and management through a long-tstnategy for investment and
reform (Department for Education and Skills [DfE@[)03a; National Science
Council, 1997). In general, national policies fogher education imply that the
higher education system is an asset both for iddals and nations. The need to
reform is clear because of perceived challengecangpetition amongst countries

in an era of increased globalization (Collis & Meon2001).

Many people believe the ‘revolution’ being fuelleg techno-economic forces
will bring massive structural changes to univeesitjAgre, 2002). In past decades,
access to information has always been highlighsed erucial contribution. With
the transition from the old to the new model ofravarsity with space and time
flexibility, a new definition of ‘information instution’ is emerging in the
literature (Barone & Hagner, 2001; Dutton & Load&d02; McCaffery, 2004).

Traditional universities and colleges, it is ofemgued, face a bleak future unless

they significantly change their instructional metb@nd customize their teaching

approaches (Financial Times, 2000). In the pasttofs, including tradition,
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funding, credit units, semester schedules, pedagondyther academic structures,
have constrained institutions to geographic bouedaand on-campus classes
(Gonzales & DeMontes, 2001). As the Internet or Ikdcomes commonplace
‘school without walls’ has slowly emerged, claimiagniche in the educational
system (Spindler, 1995). In this kind of schoogrteng takes place any time and
anywhere; resources found at home, museums, HEstaand universities are
woven together to connect learners in distinctivel amew ways to form a
community of learners. The use of Internet or IC§ a learning space has
revolutionized higher education. As universitigst reach students who do not
fit the standard residential degree program, imllial courses or even entire
degree programs are being offered via the Inteswehething which is perceived
as saving both universities and students moneytiared Flexibility is seen as the
key to further development in higher education, aftekibility requires
technology (Collis & Moonen, 2001).

ICT has changed the role of the university to Ipeadessional school, knowledge
factory, and cultural institution (McCaffery, 2004CT has made the university
not only a producer of knowledge (‘research’) busoaa developer of
knowledgeability (‘teaching’) (McCaffery, 2004, @)1 This means, ICT has
made colleges and universities play the dual riilas must recruit, hire, and train
knowledge worker professionals and educate ICTnkyar to manage the
ever-increasing flow of information both on cammnl off (Hawkins, Rudy, &
Wallace, 2002). Hence, many types of graduate progr such as on-campus
undergraduate and graduate, off-campus distanceatdn, on-job training,
lifelong continuing education, are currently pradd in higher-education
institutions. This indicates that universities nmmtly have responsibilities to
provide an ever-increasing flow of information e use of ICT but also need to
educate ICT learners to assimilate knowledge oraganinformation. Thus,
universities need to clarify their role in highetueation and clearly define their
educational goals and policy for ICT learners. ifstance, the university in this
study may need to clearly define its goal and polfor their university
development and e-learning practice. This is agafuthis study.
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2.2.4 Types of instructional delivery and e-learning

The types of instructional delivery methods usedubiversities can be grouped
into three broad categories in terms of how the 18ahvolved. These categories
are face-to-face, completely online, and blendadiag.

Face-to-face

Traditional education institutions, including unisgies, are designed on the
assumption that all students learn at the samegate the same place. They are
designed to support the rapid and efficient tragsmn of blocks of sequential
information to relatively large groups of studeimsompressed time frames. The
assumption is of an expert at the front of the raord relatively passive learners
ranged in fixed rows of seats. While this may bicieint, the large number of
students involved and the finite number of contamirs limit discussion between

the instructor and students during class time.

Completely online

When courses are completely online, all the teapHearning and assessment is
online although students may post in hard copiesassignments. Completely
online education is becoming more readily availaileniversities and colleges,
especially at the graduate level, due in part éogresence of mature, motivated
students capable of the independent work requéned faculties familiar with ICT
applications to offer the courses (Kearsley, 20@line interaction can be
synchronous (involve real time interaction) orande asynchronous (interaction
that takes place at different times for differetoidents as they access material by
email, websites and voicemail) (Stubbs, Martin, &dtr, 2006). Fully online
learning has the power to enormously enrich thenleg experience through the
use of interactivity and multiple media, but sualtiuctional delivery does not
meet every educational need. It is not expectetl dhéine or e-learning will
replace traditional forms and, in practice, mosadamic institutions and
organizations offer blended learning courses. Béenéarning is the use of more
than one delivery system for teaching and leariighore, 2002; Shoniregun &
Gray, 2004).
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Blended learning

The term blended learning has been discussed apdezbiwidely in the literature
although it has a variety of interpretations. Heirand Procter (2004) suggest,
“blended learning is learning that is facilitateyl the effective combination of
different modes of delivery, models of teaching atges of learning, and is
founded on transparent communication amongst attigsainvolved with a
course” (p. 10). Other writers describe blendednlieg as a combination of
face-to-face and technology-based learning, paatiguonline learning (Clark,
2003; Kearsley, 2005; McArthur, Parker, & Giers2B03; Singh, 2003; Stubbs,
Martin, & Endlar, 2006). Some newer blends includeovative technologies
such as web logs, mobile devices, wireless Ilaptaps)chronous voice
communication and broadband (Groen & Li, 2005; Ma&905).

Educational administrators trying to promote thetksrategy for learning have
recognized that different instructional delivery thegls have their own
advantages and disadvantages. For instance, fdaedonstructor-led instruction
offers rich interactivity. Online or full e-learmgrhas advantages in cost structures,
something that many institutions are realizingdieg to their opting for blended
learning delivery of courses (Kishore, 2002; Shegun & Gray, 2004). Deciding
the right blend of instructional strategies or ppmacal approaches for a
particular purpose is crucial. Various factors suh scalability of delivery
method, the learning culture of the students, tygfesontent, costs and learning
effectiveness affect the implementation of blentbzatning (Kishore, 2002). The
appropriateness of a delivery system needs to bedban the benefits of each
medium, the course content, and the needs of #rade not on the convenience
to the designer or instructors. This places thaeigoon learning and the learner,

rather than on instruction or teaching (Berge, 2@056).

A successful blended learning practice needs tcsiden many concerns in
personal, policy, pedagogy or the teaching appresadlsed, technology, and other
influences in the wider context. Boyle (2005) swugdgehat significant changes in
the content of the curriculum, the organization tbE modules, and the
development and use of a major e-learning componbith involved the use of

multimedia learning objects are essential for sssit#ly developing a blended
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learning environment and its associated pedagogmaloaches. Thus, the design
and development of blended learning solutions shde& pedagogically driven
and organizational support and constraints aceesrglary shaping influences in
the blended learning approach (Boyle, 2005).

Blended learning has its strengths and weaknessksaauld promote and prevent
learning (Heinze & Procter, 2004; Kitchenham, 20®&)chenham (2005) found
that poor infrastructure, limited resources and laictime were significant factors
preventing teachers from implementing blended ieginbut demands from
students motivated and encouraged the teacheret@fukCT in the classroom.
Similarly, Heinze and Procter (2004) focus on tbewersational framework of
blended learning and found some strengths and vesaks from their part-time
adult student group-interviews. All these enabterbarriers are also identified in
the web-based or online learning environments (Kikaoret, & Cowie, 2003). It
is a focus of this study to investigate the streagind weaknesses of the online
component of blended learning; the factors inflilegienstructor and student use
of e-leaning, and provide possible enhancementegiiess to improve e-learning

practice.

Despite its prevalence, there has been very liegz=arch on school or campus
student experiences of blended learning. Some nes&ra have explored the use
of blended practice for training elementary teash@itchenham, 2005), and
corporate training (Collis, Bianco, Margaryan, & kivig, 2005). Others have
investigated distance education for staff develamn(Bettit, 2005). At university
level, in particular, teaching and learning now paty happen face-to-face but
also completely online and via a blend of onlinegcefto-face and other ICT
technologies. Universities in Taiwan have beenhatforefront in pursuing the
benefits of e-learning for instructors, studentd #re institutions themselves but
very little research has investigated actual studenl instructor experiences of
e-learning, especially for science education, at gfaa blended learning courses

in Taiwan. This is the focus of this thesis.
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The next section reviews research on the practioe-learning, particularly in
higher education and includes institutional impatd influences, and instructor

and student perspectives and experiences in exstgarn

2.3 The practice of e-learning in universities

The emergence of e-learning or online learning disesed, and will continue to
affect teaching and learning contexts in univegsitand tertiary institutions
(Daugherty & Funke, 1998; Gilbert, 2000; Spend&02). Its introduction has
raised many questions about the nature of the tefleedmplementation of

e-learning for instructors, students, and admiaists in educational institutions
who are demanding empirical evidence of the effeciess of such initiatives in
producing high quality learning outcomes. E-leagnioan create significant
changes in the way students learn, instructorshiedesigners develop, and
administrators manage (Broadbent, 2003), so adtratdss or implementers can
expect to face some resistance. How to deal withrésistance is an important

issue.

Traditionally, e-learning implementation strategieave focused on technical
issues. However, the human element is now recogragean influential aspect of
any technology innovation. Ultimately, the succetshe innovation is up to the
individuals who use it (Geisman, 2001). Technicditastructures can always be
upgraded or replaced but altering human perceptéonts attitudes can require
deliberate and substantial intervention. Successfi@arning practice in higher
education requires the engagement and endeavorgstiuctors, students,
technical support people, and institutional adniiaters (Geisman, 2001).
Moreover, good interpersonal relationships and ecagpon among all

participants is important (Keller & Suzuki, 2004)herefore, new analytical
approaches are being used that explore the pesospbf both learners and
learning providers (implementers) about organizetiorelationships, financial

operations, instructional costs, faculty work, fl¢cwoles and responsibilities, and
student participation patterns (Wallhaus, 2000)s Blection provides an overview

of research on the perceptions of and influences-@arning institution and also
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the perspectives and experiences of instructorssandents in e-learning. Each

will be discussed in turn.

2.3.1 Institutional impacts and influences

As institutional leaders, higher education admraistrs face numerous challenges
when they attempt to launch online or e-learningheir institutions. Issues to do
with which courses or programs to migrate, whichufey to involve, which
platform to use are just a few of the many complegisions that institutional
leaders confront in building online programs. Thetérs that emerged from the
literature as enablers and inhibitors of e-learrahghe institutional level were a
well-defined e-learning policy, effective leadegshuniversity organization and
culture, reputation, financial issues. These aserilged in the next section.

Effective leadership

Effective leadership within the education, governtm&nd business communities
is critical to the successful integration of teclogy into a nation’s schools
(Adams & Seagren, 2004; Branigan, 2004b; Broadb&003). Among the

attributes Branigan (2004) used to define “effextileadership” was the
recognition that educational technology is realtpwat education, not technology.
He also noted an effective leader needs to haveabilty to establish and

communicate a clear and common vision for technolage in schools; and the
ability to change and manage change. Adams and&e&2004) indicated that if
a leader is knowledgeable about distance educatioe-learning, this helps
him/her effectively manage the changes needed péement online or e-learning.
Berge and Lin (2001) also pointed out that withdety players within the

organization who are knowledgeable and supportifedistance learning or

e-learning, implementing a distance or e-learningg@mm can be a slow and

difficult process.

Most institutions resist change but successfulititgins usually have a well
documented e-learning strategy which sets outrtbttution’s overall e-learning
direction and objectives (BECTA ICT Research, 20@4Graw, 2001; Moloney
& Tello, 2003). Without a shared vision for e-le@mgand an explicated strategic

plan, implementation programs can meet with difficand progress slowly.
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Moreover, government policy has impacted institudilodevelopment policy and
goals (see Section 2.2.3) and other policies sgchdministrative support and
recognition (Clark, 1993). Tenure and promotionisieas (Wolcott, 1997) also
influence institutional e-learning policy. Thus,chainstitution needs to clearly
define their e-learning goals and policy and hadetailed development plan and
strategy to encourage people to use e-learning leeld to overcome any

challenges.

Institutional organization and culture

Institutional organization and its culture are intpat influences in shaping the
uptake of e-learning practices. Different organa# are at different stages or
levels of maturity regarding the capabilities ttstpport e-learning practice
(Adams & Seagren, 2004; Berge & Lin, 2001; Schreih®@98). Some researchers
have reported that administrative support, orgdimzal culture, and institutional
commitment to access were important institutioredtdrs (Armstrong, 2000;
Moore, 1994). Thus, some specific strategies rélaierganizational and cultural
change are suggested to be required (e.g., Stk@@4). These suggestions
included developing a culture that values e-lear@s much as possible, building
e-learning into regular employee milestones; pramgothe e-learning initiative in
e-mails, newsletters, etc.; using a familiar irdaed and focusing on the desired
result, and acknowledging employees who completmifssant courses and
rewarding them publicly or privately. These straedor cultural change have the
potential to affect the atmosphere of using e-iegrnand improve the

effectiveness of e-learning practice. This is aifoof the study.

Influence of university reputation

Reputation also influences how an institution apph@s the instigation of
e-learning. Institutions with higher reputationgeof attract their students with
their brand image, special features and other factd interest to students
(Fornaciari, Forte, & Mathews, 1999; Porter, 198Dhese institutions tend to
avoid price-based competition and instead focuseaming student loyalty
through the uniqueness and distinctive value oir thervice (Fornaciari, Forte,

and Mathews, 1999). For example, the promotion@rdiure for Stanford
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University's new online master's degree in eleelriengineering stresses
Stanford’s brand image as well as the e-learnimge@s. On the other hand,
institutions with lower reputations may use low{cteadership strategies which
relying on high volume and a large market shar@ctoeve efficiencies and attract
students (Downes, 1998; Fornaciari, Forte, & Mathei®99; Gladieux & Swalil,
1999). The essence of a low-cost e-learning styatisg low-cost tuition.
Efficiencies gained through electronic registratioaduced physical facilities
expenditure, and lower maintenance costs can asdrilcute to a low cost
leadership strategy (Fornaciari, Forte, & Mathew€99). Britain’s Open
University is a classic example of low cost leabgrs It has the lowest
expenditure per student of all British institutiores it ranks in Britain’s top 20 for
teaching quality (Daniel, 1997). This suggests thdbdw cost strategy does not
exclude a reputation for high quality. However,qegtions of potential impact on
institutional reputation may affect implementers’aaiministrators’ attitudes and

or approaches to decision-making around e-leanpiagtice.

Financial issues

One of the primary barriers to the development-tdagning is finance because
e-learning typically involves a large initial exphture, although this can be
followed by relatively low marginal costs (Shoniveg& Gray, 2004). Those

investing in e-learning often consider the likegturn on any investment. To do
this, one needs to inspect the factors of infrastine and personnel cost,
platforms, and factors that generate return onstment (ROI) such as increased
enrolments, and the potential savings per student.

The implementers usually need to consider bothdfiaed variable costs in the
potential of e-learning environments. Before impbenng e-learning practice,
institutions need to know the total cost of therasfructure and any personnel
expenses (Levine & Sun, 2003; Mayberry, 2001). exiloitation of the potential
of e-learning environments would certainly drivehgih fixed and variable costs
(Hulsmann, 2004). The cost-effectiveness argumagésnst e-learning are often
biased when infrastructure is not in place becdugk infrastructure costs are
charged to e-learning projects (Hulsmann, 2004)celiine infrastructure is in

place, personnel costs are the main decisive cagers in many e-learning
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options (Hulsmann, 2004; Rumble, 2001). Personosiscare dependent on how
many technical support staff and instructors avraiare employed and in the long
term, expenditure on institutional personnel mansgdg may include incentive
pay for an e-learning faculty (Daugherty & Funk®98). Thus, lack of grant
monies to fund distance or e-learning start-up sutosequent projects is also a
problem (Berge & Lin, 2001).

To implement e-learning practice, an institutionstnprovide an effective and
efficient platform for the development of learniojects. Universities often need
to source funding from government or other, privatganizations to do this
(Moses, 2004; Sanders, 2004). Usually there areethoptions: purchasing
off-the-shelf programs, outsourcing development, developing materials in
house (Shoniregun & Gray, 2004). Whatever optioseiected the provision of a
reliable effective platform is a substantial cdatthis study, the researcher will
explore the ways the university provides the edmay platform and how it

supports instructors and students.

Institutional decision-makers need to consider R long-term funding related
to the implementation of e-learning and be abl@lémonstrate why, and how,
e-learning could improve their organizational cotitpeeness (Geisman, 2001,
Shoniregun & Gray, 2004). By far the most commoasos for getting into
e-learning for institutions is that of expandingogephic reach, with success
primarily measured in terms of enrolment increastggdent revenue increases,
and improved learning (Shepherd, Martz, Ferguson,Klgin, 2002). One
advantage of e-learning can be that it lowers tfegagye costs per student because
it increases enrolments (Moloney & Tello, 2003)leBrning is also able to deal
with large numbers of students more cost-effecgitbln traditional education
(Hulsmann, 2004). The study by Whalen and Wrigh®9@) suggests that
e-learning courses designed with significant mugtila content when delivered to
a large numbers of students lower the averagepepstudent. Another advantage
of e-learning related to return on investment carnhat it can save time and cost
in printing and distributing paper and, or in tres@ssment of student learning

outcomes (Branigan, 2004a; Geisman, 2001).
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Moreover, school leaders or administrators alsod rigefocus on sustainable
funding for technology and finding public and ptegpartnerships (Branigan,
2004b). To implement effective e-learning practidhe institution must

aggressively consider how to get the long-term $ueither from government or
other, private grants and also needs to preparediaimeasures if the funds are

suddenly terminated or they run out of funds (Mp2€84; Sanders, 2004).

In sum, the institution or university needs leatgrsand a detailed vision and
plan for the implementation of e-learning. E-leaghihas university reputation
and financial issues. Key factors in this are tbhastderation of how e-learning
could benefit the university weighed or balancedigt financial, reputation and
organization costs and changes. These aspectsvastigated in this study.

2.3.2 Instructor perspectives and experiences

The effectiveness and success of e-learning prageamdependent on instructor
delivery and management of instruction (Hootst@002; Littler & Mahyuddin,
2001; Sevilla & Wells, 2000). As Matuga (2001) rmtthe successful design and
teaching of any course hinges on the personalitycational philosophy and
pedagogical style of the instructor. More generalhe factors that motivate and
inhibit instructors have been shown to relate tcsqeal, university policy and
practices, technological, pedagogical and othetofac(Salmon & Jones, 2004;
Schifter, 2000). These factors are discussed mextirn but inevitably there is

overlap among them.

Instructor personal factors

Instructor participation is imperative for e-leargipractice to succeed because
they are the ones who put the technology and adsdciearning objects into
practice (Salmon & Jones, 2004; Schifter, 2000).isportant finding from the
implementation research in education over the gasades is the importance of
local will and capacity in reform implementation qilg, 2006; McLaughlin,
1990). Will is generally defined as an implemergedisposition toward
educational policy. Capacity is assumed to be #grek to which implementer

posses the skills, knowledge, networks, and firneisources to execute reform

27



ideas. Therefore, it is important to understandrircsor personal will and

capacity.

Instructor personal will

Instructor personal will is affected by instrucfpersonal characteristics such as
their attitude to the use of technology and peroeptof learning and e-learning.
Extra pressures from others, role changes, timeined); and role overload also
impact personal motivation to use e-learning. DillGl989) studied faculty
rewards in e-courses and discovered instructoricipated “for a variety of
personal reasons, ranging from diversity of expeeeto altruism toward the
non-traditional learner” (p. 42). Dillon and Wal§h992) reviewed 225 articles
and concluded that “...faculty motivation to teamh a distance results from
intrinsic [prestige, self esteem] rather than @sig incentives [monetary
rewards]” (p. 16). Instructor personal will is amgortant factor in the use of

e-learning and is a focus for this study.

Instructor attitude towards the use of technolagteaching has been shown to be
a crucial determinant of the involvement in e-léagn (Campbell, 2001;
Mehlinger, 1995; Stratford, 2000). Some researckeggest online instructors
need to change their attitude to adopt an onlinelanaf teaching (Mehlinger,
1995; Willis, 1994). Instructor personality traiése also an indicator of their
attitude to change (Rogers, 1995). Those who anéidemt and adventurous are
more likely to be self-motivated, and respond glyicknd positively to the
e-learning innovation than those who are more oasticonservative instructors.
Mehlinger (1995) identified that innovative insttos tend to be independent,
self-confident, and unafraid to take risks. Innoxatinstructors were also
proactive in solving their own problems rather timagrely complaining. However,
some instructors fear an increase in the use tdrais or e-learning technologies
may decrease the need for instructors and challgageauthority (Berge & Lin,
2001; Spender, 2002). As Chapple (1991) noted,ntopeople are fearful of
things which are too technical for their stage e’@lopment or state of mind”
(p.3). The most significant reasons behind actiesistance to computer
integration into teaching practices are feelingdrotration and incompetence,

because instructors would have to move outside toenfort zone if they were to
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apply technology in their work (Murray & Campbef#000). Thus, instructor
confidence and competence is important althougloés not necessarily lead to
successful implementation of technology in e-leagrteaching (Page, 1999). All
these aspects need to be acknowledged in ordeelfo ihstructors integrate
technology into their practice. The nature of instor attitude in response to

e-learning is a focus in this study.

It is not surprising that more technology is usedeaching, but the barriers still
exist since the technology innovation process goory. The barriers (e.g., time,
support, models, infrastructure, and culture) whiwlogy adoption persist and
even reappear with new technologies (Brzycki & D@fl05). These phenomena
were well described in the 1980s in the literatmeschool reform and innovation
(Hord, Rutherford, Huling-Austin, & Hall, 1987). Rearchers were still reporting
on computer anxiety, a powerful obstacle in thelyeatages of technology

adoption (Christiansen & Knezek, 2002). Even whexiety is reduced, there is

still a need to integrate technology into teachitsglf. Instructors may still

question whether technology devalues their probessihreatens the traditional
campus to change its organization and culture, earables students to learn as

well as face-to-face instruction (Adams, 2002).

Incessant technology innovation can be exhaustily mentally and financially

(Brzycki & Dudt, 2005). Instructors have been bgswith successive waves of
innovations for decades and may see each innovas@mere fashion. Teaching
innovations, combined with growing social and ecaichange, can look like

just another problem to compete for attention, tiraed resources. However,
Brzycki and Dudt (2005) noted this is another wayléarn how to manage
continual change, finding methods to overcome eesrio infusing technology

into teacher preparation.

The value and recognition of technology use is raportant issue related to
tenure promotion policy. Confirming studies haveirfd a variety of external
forces are affecting tenure policies, includingomnfiation technology (Alstete,
2000; Saba, Agree, & Haakenson, 2003; Westney, )208Bhough Wolcott

(1997) stated that teaching in e-learning or distagducation is not highly valued
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and is not related to tenure and promotion decssi®aba, Agree and Haakenson
(2003) suggested tenure system and promotion pstiltyare concerns related to
the implementation of distance or e-learning pcactiOne aim of this research
will find the related factors and give some sugigestto enhance the e-learning

practice. This factor will be investigated.

Instructor perceptions of learning and e-learningveh been shown to be
influential. Research shows that instructors ofierceive themselves as providers
of knowledge rather than facilitators of learninrguban, 1986, 2001; Norton,
McRobbie, & Cooper, 2000). They tend to believet tkaowledge should be
transmitted from them to the students and thatestisdcan absorb knowledge
from them (Norton, McRobbie, & Cooper, 2000). Thukey often have
unfavorable attitudes toward the use of technold@uban, 1986, 2001,
Mehlinger, 1995; Meyer, 2004; Page, 1999; Self,319&/llis, 1994) because
they consider technology can not help them exptesis knowledge and transmit
this to students. Added to this, Cuban (1986) edtithat instructors usually value
the personal relationships with students becausgliblieve they are essential to
student learning. Many perceived that using tedabgies would displace,
interrupt or minimize their relationship with thestudents which in turn affected
their willingness to explore the potential addedugaof technology in their
classroom (Berge & Collins, 1995; Fox, 2001). Aseault, they did not foresee
any advantages of using technology in classroonmit@ipMcRobbie, & Cooper,
2000; Parr, 1994). On the other hand, the converiehmultimedia in e-learning
and the potential of the Web can motivate instmsctto adopt e-learning
(Armstrong, 2000; Daugherty & Funke, 1998). Daugheand Funke (1998)
found several instructors cited the reason forrtheinting to continue to use
technology as being due to perceived benefitsHerr students and the view that
technology-based applications are fun, new, egitichallenging and would
allow them more creativity than traditional instiinooal methodologies. Instructor

perception of their role to e-learning and techgglase is a focus for this study.
Extra pressures emerge when instructors are se@heasodels for the use of the

technology by colleagues and or students (Campb@dl7). Students expect that

instructors will know what they are doing with tiechnology and are often
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surprised to learn that instructors are learninip whem (Campbell, 1997; Willis,
1994). Another kind of pressure maybe for the nieech Web presence arising
more from marketing initiatives to attract studenmatther than from a real desire to
improve student learning (Fox, 2001). Instructomsyrbe pressured to have their
course content available to students online. Desttits, however, e-learning
teaching is not always highly valued nor relatetetaure and promotion decisions
(Wolcott, 1997). The range of external pressuresnfluences from the wider
context experienced by instructors and studerddasus for this study.

Another barrier impeding the development of e-leaynis that of changes in
instructor role (Adams, 2002; Campbell, 1998; Mqat894). The traditional

roles of instructors and students can become kluwbken they are not in
face-to-face contact. Instructors in e-learningagelly have to change their role
to that of a facilitator and discussion guide ttptstudents develop their potential
and achieve academic success and self-fulfillmevei, 1989; Willis, 1994).

This is because e-learning can provide for a nashieg and learning approach
and more interaction opportunities between instmsctand students. The shift
from ‘instructor in charge’ to ‘learner in charge’ probably at the heart of the
shift to the online medium (Spender, 2002) so utdtrs need to revise their
perceptions of their role in e-learning. Howeveipgen (1996) warned that
Dede’s (1996) description of instructors movingdasirom ‘sage on stage’ to
‘guide on side’ is not easily achieved. In thisdstuthe impact of instructor role

change is explored.

Instructor role overload was seen by Self (1983beiag the primary cause for
the lack of innovation and development of alten@titeaching activities.
Traditional instructor classroom management skitisnot cover the management
of learners who might expect access to their icgtrutwenty-four hours a day
(Campbell, 1998; Spender, 2002). Levine and SurD3R@ointed out that
e-learning is more labor intensive for instructoesause of the new levels of 24/7
service it demands. Distance/online learning caurs® require a greater time
commitment in development and maintenance, soiaddltfaculty compensation,
incentive and release time are important issue iffsd& Seagren, 2004; Berge &
Lin, 2001; Campbell, 1998; Daugherty & Funke, 1988x, 2001; Gilbert, 2000).
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Instructor perception of the amount of time neettegrepare ICT-mediated or
e-learning lessons is another barrier to e-leardegelopment (Hord, Rutherford,
Huling-Austin, & Hall, 1987; Lim & Khine, 2006). Biructors in studies by

Beggs (2000) and Adams (2002) ranked lack of tisi¢ha foremost barrier to
technology adoption. In the face of rising techgglaemands, instructors not
only lack time but some also see the call to inctafe more technology as an
“imposition on their academic freedom, their peedotime, and their teaching
competency” (Wanda & Broughton, 2002, p. 748). Tiaimize the time it takes

to learn new technology, some instructors deliledyatwait for groundbreakers or
enthusiastic experimenters to try it and work dw& bugs (Waldron, Dawson, &
Burnett, 2005; Wanda & Broughton, 2002).

Instructor personal capacity

Instructor personal capacity refers to instructerspnal technical knowledge and
skills to utilize technologies in e-learning. Laok this capability and incessant
technology innovation may undermine an instructhhbmentally and physically

as they seek to execute their reform ideas.

Educators who have been trained as instructors Hmentenecessarily been
educated to teach in non-traditional classroomsattnot be assumed that they
will have the required skills to confidently creada exciting and challenging
online learning environment. For this reason maayehfound instructors to have
fears and concerns about online teaching (CamphéB7, 1998; Murray &
Campbell, 2000). As mentioned earlier in instrucpmrsonal attitude, many
instructors lack competence and confidence in usew technology for teaching
and this creates a certain level of anxiety (CartpB801; Self, 1983). Thus,
instructor lack of required personal technical ktemlge and skills to utilize

technologies in their e-learning is an importarspaal factor.

Some of the attitudinal barriers and enablers itifatence instructor adoption of
technology also affect their learning about tecahiknowledge and skills in
e-learning. For example, Moses (2004) found thatetomes instructors have an

aversion to watching themselves on video because fiel they look ugly. It is
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probably a big barrier to use of multimedia. Siran#ously, several additional
enablers may influence instructors to learn abaahriology. For instance,
Brzycki and Dudt (2005) noted, “some instructorsiwa learn about technology
not because they like to use it in teaching butabse they perhaps have a
personal project to accomplish with it, or becatisey want to monitor or
participate in the technology-related activitiestio¢ir students” (p. 633). Many
instructors saw technology as a productivity toacduse they consider
PowerPoint, Word-processing, and electronic gradmagle their academic work
more efficient and effective (Brzycki & Dudt, 2005)

In fact, most instructors have little or no formedining in the effective use of
technological resources even if technical supogviailable (Barley, 1999). It is
evident that training and a shift in teaching past are key themes in literature
for online instructors (Palloff & Pratt, 2001). Bhissue is discussed next in more

detail as a university policy and practice impatirsstructors.

Institutional support services

In general, an successful educational reform iddent on institutional support
services and national and university policy deasigMillett & Bibby, 2004).
National and university policy impacts and influeachave been discussed in
Section 2.3.1. In this section, only the institnab administrative support for
instructors will be discussed. This support inckigaministrators who could
provide required e-learning resources, incentived manpower in technical

support, training and so on.

Administrative support was a critical factor to segs in innovation in education
and in securing and implementing e-learning (Brzy&k Dudt, 2005). The

importance of administrative support was stresse#idl and Hord (2001), who
agreed, “while the ‘bottom’ may be able to launal gustain an innovative effort
for several years, if [the top] administrators dat ®ngage in active ongoing
support, it is more than likely that the changerfvill die” (p. 13). Consistent
with this, Olcott and Wright (1995) and SchifterO(®) identified institutional

support for instructors, and for technical infrasture and course development
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needs as essential for effective program developniéis kind of support can go

some way towards addressing the psychologicaldrartinat instructors face.

Time, systematic central and distributed suppodt iacentives have been shown
to be facilitators of effective technology use ead¢hing and learning (Gilbert,
2000). Time and support to learn new skills havenbieund to be important both
as instructors begin to use new technology andninomgoing way with the
appearance of significantly new technology (Ali &erflig, 2002). Thus,
continuous administrative support is necessary.yMiastitutions, however, fail to
provide funding to create a systematic traininggpaan (Bunch & Broughton,
2002). Workshops alone could not bring technolagy the classroom (Brzycki
& Dudt, 2005). They need to be part of a compreivensupport system of help
desks, one-on-one support, peer support, incenti@ed direct assistance in
developing modules, assignments, and activitiegy@i & Dudt, 2005). This
combination provides supportive organizational rgements, training,
consultation and reinforcement (Hord, Rutherford|iky-Austin & Hall, 1987).

Multiple forms of support (Waddoups & Earle, 20@2)d incentives (Wanda &
Broughton, 2002) are needed to appeal to diverstuctor needs which can
include recognition; release time; equipment; thance to excel, travel, present
and publish; leadership opportunities; cash; amdiree and promotion. Brzycki
and Dudt (2005) found multiple forms of support cide be designed to meet
diverse instructor barriers, needs, concerns, sgbgdskill levels, and teaching
styles. Among these are individual help, workshapassroom mentoring, and
instructional materials on a variety of skill lesend topics. Each form of support
has its advantages and disadvantages. For exaBzgcki and Dudt (2005)
suggested individual help fulfilled a variety ofeus and student assistants were

good support staff, saying,

Student assistants were able to reduce the manatiecomcerns of implementing
technology by reserving and setting up computetscareparing materials, and making
arrangements for videoconferencing. For technologyices, individual help kept their
true competence level confidential, reducing amxighd personal concerns. For more
accomplished users, individual help made it possiblgo beyond workshops and try out
advanced techniques. (p. 629)
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Brzycki and Dudt (2005) conclude that change faatitrs need to offer multiple
forms of support and incentives, tie incentivesdesired outcomes, involve
faculty in decision-making to secure buy-in, useufty models, supplement
technical support with peer support and well trdirstudent assistants, and
cultivate strong administrative support. These mashwill help deal with the
persistent concerns and barriers to technologysldh. Thus, administrative

support also will be investigated in this study.

Broadcasting university policy about e-learning giee and recruiting
professional support staff can enhance instructergjagements. Brzycki and
Dudt (2005) suggested administrative support, itices and program activities
all need to be well publicized through multiple ohals such as email, websites,
and so on to capture and keep instructors’ attentstimulate their interest,
explain, and receive feedback. The audiences fermpihblicity should include all
relevant constituencies. Brzycki and Dudt (200%paihdicated choosing good
professional support staff is important to therundtiors, and student assistants and

faculty peers can be effective supplementary supgaff, by saying,

Professional support staff that can both use amathtetechnology must be able to
communicate well and train instructors in a semsitind non-threatening way. They must
be familiar with faculty needs and able to envisamademic applications of technology.
Professional support staff can be effectively sepmnted by student assistants and faculty
peers. Undergraduate and graduate assistantsl| trameed, can be successful support staff.
Speaking from personal teaching experience in 8pedisciplines, faculty peers can
provide authoritative models that give teachinghwiéchnology greater credibility. If peers
advocate the value of an innovation, the buy-ithefr colleagues is more likely. (p. 638)

In sum, administrative support is critical to st&ce innovation in education and
or in e-learning. Instructors usually cannot commmétitutional resources or gain
commitments from potential institutional partnersen they use new technology
to implement their e-learning teaching. They nemghdr administrative support
and intervention to resolve their needs and chgéienMultiple forms of support
such as support staff, student assistant, tra@anthincentives from the institution

are necessary for instructors for a successfuheieg practice.
Technological issues and instructor experience oflearning

Instructor teaching via e-learning necessarily ommE technological issues.

These include lack of access to required and wgate-infrastructure or computer
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technology, lack of access to the necessary eitgarsystem, and technical

support problems, to name but a few.

Instructor, and student, lack of access to requaned up-to-date infrastructure
computer technology would lead to the unsuccessfabarning practice (Brzycki

& Dudt, 2005). Ali and Ferdig (2002) found that rganstitutions still struggled

with the cost of keeping technology up-to-date sastior lab updates, improved
networks, web-based course software, and videofat@jaction. Nearly half of

the respondents in Adams’ (2002) study still peregiavailability of educational

software, instructor computers, and student compuas a barrier to integrating
technology into teaching. The economic downturn dvescerbated this problem
(Green, 2000).

Instructors have begun to use universal Interne¢ss; multimedia projectors, and
campus networks, state of the art computer labgdrand wireless campuses for
teaching and learning because these have beennmapled to a remarkable
degree and become mainstream. However, recerdtliter continues to speak of
barriers to technology implementation (Brzycki & d@u2005; Levine & Sun,
2003; Murray, 2004; Scrimshaw, 2004) because fewovations are ever
completely accepted and there is always anothertaelnology on the horizon
(Brzycki & Dudt, 2005). Each new technology regextes similar barriers and
concerns so that instructors evaluate some isswhsding time, administrative
support, accessible technology, peer support, studehnical capability and then
see whether or not it is worthwhile to engage ieaning practice (see Section
2.3.2).

Lack of easy access to the necessary e-learnirignsyis important to instructor
development of e-learning courses (Berge & Lin, D00 he introduction of an

instructional management system (e.g., IMS) withpgic interface will allow

instructors not only to ‘manage’ the administratafrtheir course, but also to put
learning material into an interface with basic ptemstructional and graphic
design (Brzycki & Dudt, 2005). Institutional recogon of the need for more
support to instructors in the development phasenthe and multimedia learning

environments is necessary. This is coupled with irrgreased institutional
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emphasis on a coherent pedagogical approach torpmeding online
technologies into whole program development. Budséhresources are often
directed towards strategically chosen programs #mdtiance the institution’s
reputation for appropriate, competitive and qualigjivery (Littler & Mahyuddin,
2001). The provision of an easy-access and reliab&arning system is also a

focus of the study.

The variety of technology tools and application®disat most colleges and
universities also exacerbates technical supporblenes (Gilbert, 2000). An

institutional standardization on certain hardwaa@fware, and related tools may
reduce instructional options but this may conflidgth some interpretations of
academic freedom (Brzycki & Dudt, 2005). The awuality of appropriately

skilled professionals may be diminishing as the aeas for technical support on
most campuses are increasing. In Fox’s (2001) sas#y, he claimed that the
instructor was fortunate in being offered competent ongoing technical support
to help him update, change and maintain his Web Bibwever, few instructors
are likely to be given such support because natrallersity schools are capable
of providing this kind of technical and financialpgport on an ongoing basis. In

this study, these problems will be investigated.

Instructors may misuse of technology because théytd see its real potential
(Morton, 1996). Firstly, technology may be seenaateaching tool to support
current ways of teaching only. Secondly, technolaotgy be used as an add-on
element to the traditional subject-based and ing&trecentered curriculum.
Regarding computers as tools or add-ons can underthe potential value of a
computer-rich environment and prevent instructossfchanging their pedagogy.
Morton (1996) reminds us that the point of techgglause is to create an
environment for students to increase their acadesmecess. Likewise, Stratford
(2000) suggested computers should be regarded teensformational tool to
enhance teaching and learning rather than a hammlytd support traditional
teaching methods. Stratford (2000) summarized theent use of computers in
education into three models: computer-as-tutor, pmder-as-tutee and
computer-as-tool. Computer-as-tutor is often cotetecwith behavioral or

transmission-response ideas. It leads to low lesel of technology applications,
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such as drill and skill activities. In the compuésrtutee model, the learning
process can lack authenticity and, as a resultenithe transfer of knowledge to
the real world (Brown, Collins, & Duguid, 1989). the computer-as-tool model,
students participate in using computer applicatibmsedit and present their
learning materials. Stratford (2000) suggests tbialy if the pedagogy is

transformed are the real strengths of technoloijged.

The use of a live video feed in a classroom settargbe a misuse of technology.
Although video is valuable when demonstrating a ceph, procedure, or
operation, this application takes little advantagfethe benefits of distance
delivery. Sevilla and Wells (2000) suggest that @ochieve the “anytime,
anywhere” goal, it is better to make video viewageparate assignment followed
by a Web discussion based on the video. Sevillavdalils (2000) also noted that
many students have been unimpressed by the psergdarmation of teaching
and learning. Screens are not good for reading evleerg dense text presented.

All these concerns are also the focuses in thidystu

Pedagogical issues and instructor experiences ofearning

Some pedagogical issues are involved and may adfédrning practice. As is in
other teaching and learning contexts, pedagog&slieis encompasses factors
ranging for the selection of course materials, gheparation of course materials,
and provision of opportunity for interactions beemeanstructors and students and
amongst students and students. Matuga (2001) whatsthe successful design
and teaching of any course hinges not only on uesir personality, and
educational philosophy but also the teaching ambres of the instructors. Studies
reveal that most of instructors are ill-prepared make the shift from the
traditional face-to-face classroom setting to tidine@ academic forum due to a
general lack of understanding of what it entailgdach courses online (Care &
Scanlan, 2001; Lichtenberg, 2001; Palloff & Pra@Q1). The pedagogical issues
related to instructor perceptions and experienael as inadequate pedagogy or
teaching approaches, instructor lack of knowledge skills in pedagogy, subject
content barrier, and improving quality of interaty will be discussed in more

detail.
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The barriers hindering the development of e-leaymindistance education are not
only technological but also pedagogical (Levine &nS2003; Moore, 1994).
Levine and Sun (2003) asserted that although we laafair knowledge about
how to use technology, we do not know how to custere-learning as a highly
interactive medium of learning in order to meet ithdividual needs of students.
Thus, current forms of e-learning often prove tgber imitations. Moreover, the
misconception of e-learning and misuse of technoledl lead to a poor quality
of e-learning production. Thus, the demand of adegpedagogy is an important

factor for the e-learning practice.

Instructor lack of knowledge and skills in pedagadfect e-learning development.
Levine and Sun (2003) stated that instructors afariliar with the interactive

and individualized nature of e-learning, uncertaivout their own roles, and
concerned about not only their students’ well-belng also their own careers.
Stratford (2000) noted that instructors often ovekkd the importance of the
change in pedagogy so that they could not difféaésthe innovative integration

of computer and adopting computers based on toadititeaching approaches.

Sometimes the subject content restricts what caitydse presented in e-learning.
For example, many lab classes in the physical @iogical sciences—as well as
courses requiring significant human face-to-faderaction—will be difficult to

convert to Web delivery (Sevilla & Wells, 2000). rBe specialists only could
attract small numbers of students. This is oneoreaghy it is difficult to teach

specialized courses by e-learning. One aim of tbs®arch will be to study the
reality of university science education throughearhing practice and find what
methods have or have not been used, and try tode@ome suggestions to

enhance e-learning practice.

Lack of interactivity and the limited scope of cesiofferings are the weak points
of traditional distance education (Hulsmann, 2004ilsmann (2004) clarified
how two types of e-learning (i.eype-iandtype-coption) can improve the quality
of interactivity. Thetype-ioption emphasizes theformationaspect of ICT-based
e-learning, and puts a premium on the use of matlim and programmed

“internal interactivity”. Thetype-coption emphasizes theommunicationaspect
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of ICT and puts a premium on communication (botlween instructor and
students, and among peers). Thus, how to imprdeeaictions among instructors
and students in e-learning is a pedagogical conéerninstructors in their

development of e-learning courses.

The quality of e-learning courses also affectsléfaening outcomes. Forrester and
Payne (2000) found e-learning to be unpopular \emthployees, with dropout
rates as high as 80 percent and the cause wasquadity material mainly
comprised of static HTML pages. They indicated tiifge of static reading is not
effective because on-screen reading retention ipe30ent lower than reading
from printed materials. Research suggests instrsicteeed to employ more
multimedia presentation methods such as simulatiwite games, sound or
graphs or animations to design more attractiveaglag courses (Forrester &
Payne, 2000). However, lack of effective methoddHe evaluation of the quality
of e-learning courses is also an important conddemge and Lin (2001) stated
that a lack of research supporting the effectivenase-learning and a lack of
effective evaluation methods for e-learning couraed programs are two main

concerns.

Syllabus revision is a pedagogical outcome thaasy to analyze and requires
only as much time as the individual instructor yrakeeds to spend (Brzycki &

Dudt, 2005). Many universities regard syllabi aatract between instructor and
student. Learning objectives, delivery method, asdignments described in a
syllabus can, therefore, give evidence of technolage and instructional design.
This method is efficient because many instructessse their syllabus each time
they offer a course, and it does not require icstms to attend additional formal

training unless needed. Therefore, instructors adeostill struggling with simple

e-mail operations should be required to take m@iaihg to enable them to make
a transition from face-to-face instruction to oeliteaching or e-learning without

sacrificing quality of education (Carneval, 2000).
Summary of instructor perspectives and experiences

Four factors influencing instructor participationdainvolvement in e-learning

have been discussed in this section. These fartoksde personal, institutional
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support services, technological, and pedagogisaks. The personal factors may
be crucial determinants that include personal anldl capacity such as attitudes,
motivation, views of teaching and learning, rolexdoead, and personal capability
of technical knowledge and skills. The institutibreupport services include
support for course and professional development] @nomotion issues.
Technological issues include infrastructures angpett. Pedagogical issues
include course design and teaching approaches.word, instructors are most
affected by their personal will and capacity inithase of e-learning but
institutional support services, provision of acceseequired computer technology

and pedagogical issues are also important faatdiseir e-learning context.

2.3.3 Student perspectives and experiences

While there is a developing body of literature ele&ning and the needs of and
obstacles to successful e-learning practice (B&rgén, 2001; Broadbent, 2003;
Geisman, 2001; Stuart, 2004), there is less relsgaat has sought out student
perceptions and experiences of e-learning. Sinwlanstructors’ perceptions and
experiences, three factors may affect student ilgroutcomes and experiences
even when institutions and instructors try theistb® provide and improve the
educational quality of e-learning provision. Studepersonal factors,
technological issues, and student perceptionsfettefe teaching and learning in

e-learning relating with course organization asedssed in this section.

Student personal factors

All teaching and learning, including that in cows#elivered solely through or
supported by e-learning, relies on significant stidparticipation (Sevilla &
Wells, 2000). What are the factors that influenkeirt participation? Research
indicates the range of student personal factor®itapt to student experiences of
e-learning include student learning attitude, lesgrapproach, sense of learning
community, student personal technical knowledge slllls, and perceptions of

the convenience and flexibility of e-learning.
Student learning attitude

Student learning attitude is an important perséenzbr in e-learning participation
(Berge, 2005; Berge & Lin, 2001; Geisman, 2001; r6lee, 2002). These have
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been found to range from enthusiasm to utter fedrl@athing (Geisman, 2001).
Student learning attitude such as dependence -paendence (Joughin, 1992),
autonomy, and self-direction (Grow, 1991) may iafige their learning approach.
For instance, positive and active learning attitulgad students to engage more in
online activities such as threaded online discusgkllis & Llewellyn, 2004).
Student perceptions of online forums in e-learnindicate they consider the
online environment to be more equitable than factte classes, particularly for
quiet or reticent students (Ellis, 2003). Some ahisl prefer asynchronous
discussion as it allows them to make more consitiersponses, while others find
a disadvantage in a lack of immediacy (Ellis, 20Di&ne, 2000). Palloff and Pratt
(2001) found those students who “need time to tlimd reflect before responding
to questions and ideas” might be best suited tmlealine.

Some qualitative research studies have identiftedient personality traits as
influences on their participation in e-learning.nKiand Schniederjans (2004)
found the five personality dimensions of extravamsi emotional stability,

agreeableness, conscientiousness, and opennespdoeaces were related to
student grade performance, although they founcheetsion is the weakest factor
and not a significant influence on student gradefopmance. These five

personality dimensions may influence student engaige various e-learning

activities in different ways. For example, extraien has traits such as sociable,
gregarious, talkative, and active that is perhajitsisle for online interaction. The
main benefits of e-learning are the individualizadd self-paced learning
processes so student personality traits need toohsidered (Crabtree, 2006).
This implies that student’s will to achieve (i.eonscientiousness) and being
responsible, trusting, tolerant and self-controlieel important personality traits in
student learning attitudes which affect their ggpation and performance in

e-learning.

Passive attitudes to learning may be a key obstacseiccessful participation in
e-learning (Berge & Lin, 2001; Spender, 2002). Adaag to student responses to
a questionnaire and interview about their expemtatiand preferences for the
teaching and learning environment, Crabtree (200&)d many students prefer to

take a passive learning attitude and consideraditiers should provide them the
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knowledge and entertain them in the learning pmc&udents with passive
attitudes wanted more lecture notes and suppotamgdouts and expressed a
preference for tutorials to go over the lectureesdb better ensure they could get
good results or marks (Crabtree, 2006). In contrstsidents who had an more
active view of learning only considered they neetiedrief outline” and related
links (rather than handouts) and felt that, ideatlytorials should provide an
opportunity for group work or whole class discussi{Grabtree, 2006). Moreover,
Crabtree (2006) also found both groups of studesmtsgnized the need for a
change in learning approach and the challenge qguiasg the necessary
independent learning skills when using e-learnimgnealthough students who
took an active approach to learning had acceptesbpal responsibility for their

own learning.

E-learning, it seems, can benefit from and increstisgent motivation to learn and
teach students the importance of self-disciplieariing accountability, and good
time management skills (Daugherty & Funke, 199&nd (2000) indicated that
the freedom that comes with being able to learma@sypnously via e-learning

requires extra motivation and time management sskiitudents need to be
self-motivated and organize their own learningudahg making provision for the

time, space and equipment necessary in their useleéarning (Daugherty &

Funke, 1998). In a word, an active and self-disegal personal learning attitude
is an important factor in the successful use odagding. Students benefit most
when they have a positive and active learningualtitand take responsibility for
their own learning. The nature and role of studstitude in student response to

e-learning is a focus for this study.

Student preferred learning approaches

Student preferred learning approach is an impogardonal factor in e-learning
practice (Berge, 2005; Berge & Lin, 2001; Geismafpl; Spender, 2002).
Research on learning approaches suggests thapaagpeoach is more likely to
lead to good quality learning than a surface apgro@arton & Saljo, 1997,
Trigwell & Prosser, 1991). Students who are famikaith classroom-based
methods and assume this is how e-learning occunrs beainterested in only

superficial learning to pass a course rather tlwaimdrease their understanding

43



and knowledge in the subject (Motteram, 2006).nKcliass instructors use an
approach that focuses on transmitting knowledgedestts are more likely to
adopt a surface approach (which simply seeks toaneecurriculum content) to
learning. Students are more likely to use deepaggbr (which is associated with
an emphasis on understanding and the applicati@nafledge) when instructors
teach in e-learning through a more student-centapatoach (Crabtree, 2006).
Crabtree (2003) found that an enquiry-based approabich is a particular type
of student-centered approach, encouraged studerdgsek out information and,
through discussion, to develop a better understgndi the subject of study.
E-learning can utilize various forms of enquiry-aslearning such as
project-based learning and problem-based learning imhprove student

understanding and encourage deeper learning (Esl2003).

A preference for face-to-face social interaction,dar instance, be an obstacle to
participation in e-learning (Crabtree, 2006; FahyABy, 2005; Geisman, 2001).

Some students prefer to study with peers or inoagface-to-face (Tiene, 2000).
They like social interaction with an instructor aather students such as they
might have in a classroom setting (Crabtree, 2086)dents report the level of
instructor involvement strongly affects their lewélinteraction and participation

(Kearsley, 2000; Khoo, Forret, & Cowie, 2003). Snt$ consider regular

instructor presence in an online forum, where he/fgiovides feedback, poses
discussion topics and or provides comments to extbmeir ideas, can support
their sharing of their experiences with one ano{Kearsley, 2000; Khoo, Forret,

& Cowie, 2003). Students in other studies have neploa desire for regular,

clearly defined and planned periods of instructateraction and claim this

enhances their learning (Brown, Herd, Humphrie®R&on, 2005; Khoo, Forret,

& Cowie, 2003). Student desire for social intemaatican be met by using

collaborative activities such as threaded discussicollaborative work groups

(online and offline), online chats, and live cobiastive learning events (Shank,
2005). Research has found students particularkyyethese types of activities and
find participating and interacting in the onlin@ss$ discussions particularly useful
for their e-learning (Ellis, 2003; Geisman, 200hdg, Forret, & Cowie, 2003).
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Student sense of learning community

Associated with a concern for social interactiolydent commentary suggests
that when studying online a sense of online comtyusiimportant (Khoo, Forret,
& Cowie, 2003; Shea, 2006). Students acknowledgy tieed emotional and
social support for learning. Students recognize aée,stolerant, respectful,
supportive climate of learning is important becatlie can encourage them to
overcome emotional barriers to participation suglstayness and the inhibition of
writing and sharing their ideas with others in tdoeirse (Khoo, Forret, & Cowie,
2003). Conrad (2005), working with a group of leas engaged in online
graduate study, noted that the growth of a senssowimunity was marked by
increased levels of comfort, intimacy, self-reliapn@and self-knowledge. She
argued students’ perceptions of online learningtesthi away from technical
considerations toward affective considerations atdlents also accepted the
responsibility and credit for the creation and nmance of their learning
community (Conrad, 2005). Shea (2006), in his me$eavith 2314 online
students across thirty-two college campuses, faimad for students, a strong
sense of learning community was associated witkrang “teaching presence”

and contributed to a sense of shared purpose, tastectedness, and learning.

Student personal technical knowledge and skills

Students can lack the technical knowledge andsskaéitiuired in e-learning and
this can hinder their use of e-learning (Berge &,12001; Geisman, 2001; Jones,
Packham, Miller, & Jones, 2004; Spender, 2002).gBeaind Lin (2001) and
Spender (2002) indicated that courses offeredheanewer technologies in which
students can lack the requisite computing skillgl awriting ability can be
obstacles to learning. Many students experienceorifort with learning new
methods and tools in e-learning (Geisman, 2001)@andck IT experience and
skills (Jones, Packham, Miller, & Jones, 2004; l&ad&onzales, 2005). In this
case, lack of technical support and or instructiniaistrative support for student
use of e-learning can serve as an additional baitiaugherty & Funke, 1998).
On the other hand, Baafi and Boyd (2001) and Tig&@00) report that their
students enjoyed the online courses because thegdsl had a wide range of

personal technical knowledge and skills in the oseomputers and familiarity
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with e-learning. The impact of this aspect is verych dependent on individual

student background.

Student perceptions of the convenience and flexthibf e-learning

A number of researchers have argued that the caan@nand flexibility of “any
time, any where, any pace” access for students iserefit of e-learning
(Daugherty & Funke, 1998; Spender, 2002; Tiene,020h terms of students’
attitudes and perceptions of online education,istudave shown that students in
institutions of higher education, particularly guate students, want convenience
and flexibility in completing their academic goalkao & Gonzales, 2005).
Advantages cited by students include their beinlg &b view classroom lecture
notes before or after the class and at their ownveaence (BECTA ICT
Research, 2004; Sanders, 2004; Spender, 2002) hBayg: Funke (1998) found
several students referred to their discovery ofnieg through the Internet,
compared with the traditional classroom domain.yTbensidered students had
been able to expand their learning and knowledggore the limitations of
knowledge found in the textbook and presented testuAlso, the students
appeared impressed by the variety, quality andldigy of learning materials
offered via the Web (Daugherty & Funke, 1998). &g2000) found students
responded positively to the asynchronous aspetiteobnline class discussions.
Asynchronous online discussions allowed studentpadicipate at their own
convenience when they had the time to read the @ntsrand the time to develop
their own response. There was also time to thirduakhe points made by their
peers and time to decide how they felt about aertssues. This self-regulated,
self-paced quality of the online discussion experée was one of its most
attractive features (Tiene, 2000). In additiondstuts also find that easy to access
resources via the Internet and the institutionlsraiy databases rather than
memorizing those resources (Spender, 2002) suplpeirt independent learning
and enhance their learning (Hase & Ellis, 2001; &Heorret, & Cowie, 2003). In
sum, research suggests students appreciate thertwppes that online or
e-learning offers for them to read, study and cefeny time, any place and at
their own pace. They find this motivating and cdesiit enhances their learning.

The benefits of e-learning for students will bedstigated in this study.
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Technological issues and student experience of exring

The technology required to participate in e-leagniiannot be taken for granted.
Students learning via e-learning confront technigllgproblems that include

access a computer or facilities to connect to titerhet and reliable access to
internet e-learning system (Raugust, 2004; Tie@)0® along with necessary
hardware/software, high specification or quality)computer and related facilities,
Web links or Internet, and necessary online sesv(eeg., wireless environment)

for flexibility of time and place of learning.

Access a computer or facilities to connect to tmedrnet

Students need to ensure they are able to meetatkie bardware and software
requirements of any online course component and ean need access to
computers and related facilities with reasonabbghlspecifications if they are to
take full advantage of the online component (Ta2@00). Blended and fully
online courses often provide information via Wehk$ or on the Internet. To
access this, students need to possess or be abbedss the necessary hardware
and software (Geisman, 2001; Raugust, 2004; Ti@@®0). Participation in
online discussions requires access to the requisitbnology learning. In
particular, some students may not have acces®todbessary resources at home,
so participating in an online discussion becomegegproblematic for them
(Tiene, 2000; Wué& Turner, 2006), unless their pladfestudy provides easy
access. Tiene (2000) suggests as ICT technologynbex less expensive, and
online services become more widely available asarable cost, more students
will be able to participate in online discussioorfr their homes. He asserts these
barriers are likely to become less and less siganiti, nevertheless this issue is of

interest in this study.

Reliable access to internet e-learning system

Even when student have access, network problemsnee it difficult for
students to log on, access materials or compleigrasents in a timely manner
(Berge & Lin, 2001; Daugherty & Funke, 1998; Spend@®02; Wu & Turner,
2006). Such technical problems can be very de-rawtig for students and can
impede student learning, especially when the timre suibmitting assignments
looms (Fredericksen, Pickett, Shea, Pelz, & Swa@00® The graduate students
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surveyed by Tiene (2000) reported that often theusity online system was
overloaded making it difficult to connect with theiniversity email or e-learning
accounts. Added to this, the provision of coursedenms via electronic means
can be very frustrating and time consuming for etisl when the network system
is unstable or not reliable, especially when theg attempting to access

multimedia that needs high speed access (Tien®, 280 &Turner; 2006).

While the distribution of broadband access hasgeded rapidly, there are still
many students taking online classes by utilizireg-dp to access the Web (Wu &
Turner, 2006). Accessing an online class at diaspgeds hinders the delivery of
sound, video, and graphics. This can lead to aldibetween students who do and
do not have access to broadband. Wu and Turne6)260nd bandwidth access
impacted most on students when interaction was prnraquirement in the
course. The students who used dial-up spent less (significantly less in the
second iteration of the study) than students acwpshe course via broadband
(Wu & Turner, 2006). Therefore, Wu and Turner (20@6gued that if online
courses are heavily student to student interactivented, the impact of the
bandwidth utilized by those who access online caminga dial-up needs to be

considered.

To sum up, students can not learn from instruatorsthers in e-learning without
technology. They need easy access to high quatitygpaters or facilities to
connect to the Internet and reliable access tdntieenet-based e-learning system.
This study is focused on the online component bfemded learning course so
technology is required to mediate between instruetaching and student learning.
The impact of student access to the requisite ctanpechnology and e-learning

system will be investigated.

Student perceptions of effective e-learning pedags

Student participation in e-learning, whether it d% part of a blended or fully
online course, is influenced by a range of persdactiors and preferences, the
nature of the technology involved and featureshef pedagogy employed. The
concern of online courses course organization \@ithemphasis on instructor

presence and social interactions between studewcksnatructors is challenging
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and particularly important to establish a produetacademic environment. This
section briefly reviews what research there is tudent perceptions of what

constitutes effective e-learning pedagogies.

E-learning or web-based learning is not a “giftypig” of traditional course
materials online (Fischer, 2003). An effective teag environment consists of
well-organized and complete orientation and sylaboformation. This is
essential to help orient students to the coursejrtstructor, and to what will be
expected of them (Fredericksen, Pickett, Shea, Re&wan, 2000). A clear and
coherent course structure is important to enabigesits to understand the overall
aims of a course and has been shown to improvejuhéty of their learning
outcomes (Fredericksen, Pickett, Shea, Pelz, & SW®a00; Khoo, Forret, &
Cowie, 2003; Trigwell & Prosser, 1991). A well-onized online course structure
is perceived by students as the first step in éshabg an academic environment
in which the instructor gives adequate and helfdablback and makes clear the
objectives, the assessment criteria and generdlt 8 expected of students. The
instructor also provides opportunities for questiand time for consultations, and
makes an effort to understand students’ difficaltjeredericksen, Pickett, Shea,
Pelz, & Swan, 2000; Khoo, Forret, & Cowie, 2003gWwell & Prosser, 1991).

Through interaction with the instructors, peers] anurse content, students have
the opportunity to negotiate meaning and conneet wencepts to previous
knowledge (Shea, Swan, Fredericksen, & Pickett1P200Chus it would seem that,
in terms of course design, courses that include lemgpportunity for
student-teacher interaction are preferable to tha#e limited or no interaction.
For instance, Fredericksem al (2000) found students who do not have adequate
access to their instructors feel that they leass kend they are also less satisfied
with their courses. The inclusion of documentationtlining reasonable
expectations of teacher-student interaction is atportant because clearly
instructors cannot be available twenty-four houraiothe whim of the students
(Fredericksen, Pickett, Shea, Pelz, & Swan, 2088)pointed out earlier, where
interaction is integral to a course, instructorechéo consider technology issues
such as bandwidth (Wu & Turner, 2006). Concernexhhology challenges (see
Section 2.3.3), Wu and Turner (2006) suggest tifergint strategies for different
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types of learning. Firstly, course organizers cawddsider providing only text but
not video, audio and sophisticated graphics orfiimdearner-to-content oriented
type of class because audio/video and graphics laegd bandwidth for access.
Secondly, in order to minimize the number of pagincourse organizers could
group students into many discussion subgroups Hoset courses requiring a

significant amount of interaction among students.

Summary of student perceptions and experiences

The literature points to a range of factors asugriicing student participation in
e-learning. In this thesis, these factors have bgeyuped into three main
categories of influence: student personal factexd)nology factors and pedagogy.
The evidence is that student having a positive actde learning attitude and
accepting responsibility for their own learningasucial for successful use of
e-learning. Students learning via e-learning camfronmt technological problems
that include issues of access a computer and odlogiisite facilities, and even
when they have access this may not be reliabldficiemt. The nature of course
organization is important in enabling students ndarstand the overall aims of a
course. Opportunities for interaction with peerd #me instructor are also viewed
as an essential aspect of any effective e-learh@gause students consider
interactions improve the quality of their learnimtcomes. In this study,
e-learning is an online component of blended legyrgo it may need different
learning attitudes and learning approaches to leafime via technology. Thus,
the influences including personal, technology aedggogy factors on student

learning in e-learning will be investigated.

2.4 Views of learning relevant to e-learning

Views about learning and ways of generating knogdedare important

considerations in any study of learning, includitegtiary students learning
through a combination of face-to-face and e-legniihis is because how
learning is viewed influences how we think abouatearners learn, know, and
understand and teaching approaches that might dughy Three broad views of
learning will be discussed here as relevant toshugly. These are (i) behaviorist
views, (ii) constructivist views, and (iii) sociadtural views. The behaviorist
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view of learning influenced conventional educatard research until at least the
1970s (Elton, 1997). Constructivist and socio-aaltuviews of learning are

embedded in the current discussions of both sciedaeation (Duit and Treagust,
1998) and e-learning (Nardi, Jaworski & Hegedu€)3)0Here, the three views
and their implications are summarized to argue thatiew of learning as a

transaction between personal constructive actiaiy the socio-cultural setting
provides is the most useful for describing and ymag) e-learning practice for

tertiary science education.

2.4.1 Behaviorist views of learning

Behaviorism derived from the stimulus and respdhsery of Skinner (Skinner,
1974). From a behaviorist perspective, knowledgesesn as a storehouse of
representations (Hung, 2001) and learning as theegs of gaining and storing
that knowledge (Cowie, 2000). The goal of learnm¢p acquire knowledge and
learning is evidenced by observable changes invb@hgErtmer & Newby, 1993;
Wall, 2004). An instructor’s task is to break dotre knowledge hierarchy into
discrete skills and sub-skills and to transmit ¢h&s students (Davis, McCarty,
Shaw, & Sidam-Tabbaa, 1993). In this view of leagpia student’s mind is
viewed as a container waiting to be filled with Whedge (Roth & Roychoudhury,
1994). Behaviorists consider the brain requireserga stimuli or exercise in
order to enhance its capacity and so they emphasiné®rcement in learning.
With respect to the behaviorist view of learningstadent’s prior knowledge and
motivations are usually ignored and so this vievWisféo actively engage with
individual cognitive processes and or social pcasti(Caset al, 1996). Thus, it
does not attend to the practical, social and peisattributes of students. Other
criticisms of behaviorism are that it fragments Wwiexige, it focuses on extrinsic
motivation through rewards, and it fails to ideytthe uniqueness of people.
Nevertheless, a behaviorist view of learning isrérest in this study because
university instructors, including science instrustowhile they may be highly
professional in the scholarship of their disciplitend to lack professionalism in
the scholarship of teaching. Research suggestsuiatsts traditionally perceive
that “what is taught” can be directly translatedwdat is learnt” (Elton, 1997).
Many instructors adopt and value didactic formsnstruction consistent with a

transmission or behaviorist view of learning (R&hRoychoudhury, 1994).
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Given research indicates teachers tend to assartgahnology into their current

teaching practice, (Hennessy al, 2007; Rakes, Fields, & Cox, 2006) it seems
likely that instructors will adopt e-learning insttional approaches that replicate
face-to-face didactic forms. Whether and why indtsts, and students, consider

such approaches as effective will be considerghignstudy.

2.4.2 Constructivist views of learning

In contrast to behaviorism, a constructivist vielearning postulates knowledge
is uniquely “constructed” by individuals during thearning process (Osborne &
Wittrock, 1985; von Glasersfeld, 1993, 1995). Cordlivists see learning as an
active, rational, individual, self-regulatory andngewhat idiosyncratic process
(Salomon & Perkins, 1998) in which the learner \a$i builds up his/her

personal internal (mental) representations andldpsainderstandings of reality
through experience and interaction with the outsid®ld (Anderson, Greeno,
Reder, & Simon, 2000; Driver, 1989; Osborne & Fegy 1985; Osborne &

Wittrock, 1985). Thus, in the constructivist vievearning is more than rote
memorizing of information that has been transmittpdssively from an

information source, whether a teacher or instraetiomedia such as books or

videos and so on.

Across those who advocate a constructivist vieweafning there are those who
emphasize personal aspects and those who emplsgiizd aspects. Personal
constructivism emphasizes cognition as an indiVidaéivity undertaken “in the

head”. The construction of meanings or knowledgethsught to involve

assimilation and or accommodation of knowledged®ial950). The emphasis is
not on the interactions of the individual with teavironment (including other
social beings) but more on how the mind constrikctswledge. Research on
student science learning shifted to a cognitivespective in the mid-1970s when
disciplines relevant to science education, suchthas philosophy of science,
sociology, cognitive psychology, and pedagogy, emmassed the notions of
constructivism (Duit & Treagust, 1998). The perdonanstructivist view of

learning predominated in science education in @#0%. Based on this view, the
instructor’s role is to provide students with oppaities and incentives to

construct their own knowledge (Sunal, Sunal, Surglb& Staples, 2002; von
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Glasersfeld, 1992), to introduce new ideas, andigeosupport and guidance for
students to make sense of the world for themselFesnot, 1996; Zumbach,
Schmitt, Reimann, & Starkloff, 2006). Instructoranaot, however, “force”
students’ constructions (von Glasersfeld, 1993,3p). Research in science
education, for instance, has revealed learnersiéhaters do not always develop
the understandings their instructors intend. Thaterpret experience and
construct new knowledge based on their prior kndgdeand experiences and the
knowledge they construct may not be consistent watirrent scientific
understandings (Ausubel, 1968; Churach & Fishefl2@sborne & Freyberg,
1985).

Social constructivism arose from a desire to attemdhe social aspects of
knowledge construction (Duit & Treagust, 1998). it usually traced to
Vygotsky’'s work (see for example Vygotsky, 1978)iethwas grounded in his
concern to understand the social context of cognitdevelopment and
particularly, the role of language in the developtma higher cognitive functions
(Hodson & Hodson, 1998; Maturana & Varela, 1980ci8l constructivists view
the internal construction of knowledge and undediteg as driven primarily by
social interaction with the outside world via tadkd activity around shared
problems and tasks. In this process, instructoks e central role in leading
students to new levels of conceptual understanoynigteracting and talking with
them (Hodson & Hodson, 1998). Their role is ondh&f discussion leader who
poses questions, seeks clarifications and promdigdegue (Good & Brophy,
2000; Hodson & Hodson, 1998). In a word, socialstarctivism focuses mostly

on knowledge as socially constructed “in the warld”

Very few studies were found on the design of onlime e-learning that
incorporated a constructivist view of learning, edplly studies on supporting
tertiary students’ science education. Churach asldeF (2001), in a study of the
effects of student Internet usage on constructsletsroom environments, assert
that science classes that have higher studentn&ttersage seem to be more
constructivist in nature and Internet usage seente tmuch more social than one
may imagine. They noted students construct thessdand understanding for new

Internet learning experiences from, and in relatmrtheir existing experiences on
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using network and technologies. They found thet @ied motivated learner with
appropriate background knowledge faced only a sdegtee of perplexity about
technology use so they suggested the foremostofad® instructor today should
be to teach students how to learn. Instructors etketd provide learning
experiences that enabled students to criticallyrape the quality of their
background knowledge and find ways to help engaggests in the emotionally
uncertain experience of sustained critical sellection, evaluation, and
re-construction (Churach & Fisher, 2001). The egplo of technology requires
students to become active learners and classroachdes to become co-learners
(Loader, 1991). That means the responsibility &arhing shifts to the learner
who turns to technology for content, freeing thecteer to focus on the process of
learning and interpersonal relationships (Davis &k, 1994). Seen this way,
the focus of science teaching and learning shifisnfwhat the instructor has
taught to what the student has learnt and theseateaot necessarily the same.
E-learning involves instructor and student actegtionline (e.g., provision of
e-content and supplementary references, or cobaiver projects) mediated by
the use of technologies which help student consth&ir knowledge via personal
discovery online and share their experiences \kgr fpeers and instructors. Thus

it is known that constructivism is relevant to teiady.

Research suggests that a majority of universityruotors or school teachers,
especially those with constructivist views of léagy use a combination of
teaching technigues and modes of presentation saghcomputer-based
multimedia presentation, drawings, transparencudeo tapes, lectures, and
discussions in their e-learning courses (Christen2003; Churach & Fisher,

2001; Farres & MacDonald, 2006; Keefe, 2003; LintHH&ng, 2003; Osman, 2005;
Pettit, 2005; Salomon, 1993, 1997; Zhang & Ge, 20B6r example, Pettit (2005)
suggests the concept of constructivism is suitetie¢adesign of online discussion
and seems effective in improving online discussi®®ttit (2005) suggests
instructors need to keep participant interests @mterns in mind by learning
from, and or building on, the knowledge and expergs that students reveal
during the online discussion. A combination of teag techniques and modes of
presentation have been suggested, such as runndigcassion for a limited

period, providing a purpose, moderating the disomsand using e-mail to remind
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learners to participate, and look for ways to Iha distinction between the online
and face-to-face modes. The social interaction éetwinstructors and students
and the student sense of learning community iragleg are features of social
constructivism and they can help students consthaat knowledge via talk.

Considering e-learning practice in tertiary scieadacation, Cohen (2000) in the
preface of the boolkinovations in science education and technolaggicates the
need to expand and improve science educationeslacational imperative and an

enormous challenge. She comments:

Successful reform of science education requiresfgborchestration of a number of factors
which take into account technological developmemsgnitive development, societal
impacts and relationships, organizational issupgacts of standards and assessment,
teacher preparation and enhancement, as well a@ne@ly in the scientific disciplines
themselves. (p. vii)

This suggests successful reform in science educatimlving e-learning needs to
consider many influences such as technology, poéoyg instructor and student

personal factors.

Personal and social constructivism has been disduissthis section. However,
e-learning involves the use of technology whiclexpensive and therefore its
establishment necessarily involves more that psther and student interest and
action. This leads to the need to consider the wislecial, cultural and
technological system in which e-learning is embeédadebroad perspective that is
consistent with socio-cultural views of learninghel next section discusses

socio-cultural perspectives on learning theory.

2.4.3 Socio-cultural perspectives of learning

Socio-cultural views of learning are increasinglginy applied by educational
researchers endeavoring to understand and enhaadeirtg and learning in the
classroom (Henderson & Scott, 2008; Salomon & Perki998;), including the
science classroom (Cobern, 1998; Cole, 1995) aedcE e-learning (Lim, Hung,
Wong, & Hu, 2004; Lim, Nonis, & Hedberg, 2006). Thsocio-cultural
perspective regards knowledge as distributed aacedhrather than as being the
sole property of individuals (Duit & Treagust, 19%Il, 1999).
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From a socio-cultural approach to cognition, higmeental functioning and
human action in general are seen as mediated by ¢ootechnical tools) and
signs (or psychological tools). Learning is conoeprzed as involving the use of
a variety of tools by participants who are situateda particular socio-cultural
setting (Lim, 2002; Lim & Chai, 2003). While curtenonceptualizations of
socio-cultural theory draw from the work of Vygoyskl986) it is worth noting
that advanced technologies such as computers we¢@vailable when Vygotsky
was writing. Computers, multimedia and the Intewretext-based resources such
as online books or articles used interactivelyriredearning environment can act
in the role of a scaffold (Salomon & Perkins, 198&her, Higgins & Loveless,
2006). They can provide information about the leayrcontent and or assist in
the management of such information (Lim, 2002, 2088ljo, 1999). Salomon
and Perkins (1998) describe social mediation btucall scaffolding as something
that occurs when an individual learner is helpeddnstruct meaning by the use
of cultural artefacts such as books, videos, adicand other resource materials.
In their view, calculators or computers can alsoused as tools to handle
information (Salomon & Perkins, 1998). Artefactsclsuas these can allow
learners to acquire knowledge from the accumulateziom of a particular
culture or discipline (Saljo, 1999) and implicitlgmbody shared -cultural
understanding (Perkins, 1986). More specificallyalj& (1999) uses a
socio-cultural perspective on the human-technolligy to interpret learning as
the use of tools (p. 147). In his view, learningh@ only inside the person but
also in his or her ability to use a particular @etools in productive ways and for
particular purposes (see also Fisher, Higgins, &dless, 2006; Wertsch, 1991,
1998). Fisher, Higgins and Loveless (2006) noted #ffordances of the
technologies can be viewed as tools in expressimd) developing instructor
dimensions of being “ready, willing and able” (p.®) utilize technologies in

learning and teaching.

Depending on the instructional activities in use e#dearning, Hung (2001)
indicate ICT tools play different mediating roles the instructional process:
informative tools (e.g., sounds, graphics, or v)desituating tools (e.g.,
simulation, games), constructive tools (e.g., weepa&diting software), and

communicative tools (e.g., email, electronic buldioards, teleconferencing, or
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chat). Instructors can utilize these tools foreatéint purposes and or for different
types of students in their e-learning instructiodakign. For example, when
iIssues need to be discussed, instructors can proealaborative generic
environments such as a multimedia online discussidorum or

video-conferencing to enable communicative andadamnstructivist processes
between students. Similarly, students could be gedjan a problem-task context

through using social communicative or constructoas.

As ICT enters the socio-cultural setting it cargder changes in activities,
curriculum and interpersonal relationships in te&rhing environment (Salomon,
1993; Shulman & Shulman, 2004)he positive effects of these changes in the
use of ICTs were considered to change studentifep@ttitudes and improve
student learning outcomes (Lim, 2004; Windschit6&hl, 2002). For example,
primary motivation given for integrating ICT in ezhtion is that it can provide
students with more autonomy to construct their dwowledge and engage in
cognitive operations, autonomy that may not be iptesgn a traditional classroom
(Lim & Chai, 2003). However, Lim and Chai (2003)gae that the learner
autonomy provided by ICT tools may, or may not,téken up and ICT is not a
panacea to learning in schools. ICT, like any taolearning, can be used well or
poorly and it needs care and experience in itssakemon (1993) notes, “No tool
is good or bad in itself; its effectiveness restiten and contributes to a whole
configuration of events, activities, contents, artdrpersonal process taking place
in the context of which it is being used” (p.18®ecent research studies on
learner autonomy in the ICT-based learning enviremimhave pointed to the
social and situated nature of learner autonomy ted collaborative mutual
influences between learners and experts or theiqo(bttle, 2001; Littlemore,
2001). It cannot be assumed that students willraatizally take up the learner
autonomy provided by ICT in the learning environtnéom & Chai, 2003).
Learner autonomy can only be understood as a spoiaess. Therefore, the
design and organization of activities online musivide support and guidance for
students when they are given control of their owarring, otherwise students
may easily get lost in the navigation of the In&rfLim & Chai, 2003).

E-learning in this study also may need studenvacnd independent engagement
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online, so the factors for hindrance and possitriegyies to overcome hindrances

are also a focus of this study.

Many of the issues related to the three broad vigiwsarning set out above will
be considered in considering e-learning practiomfthe perspective of a range of
participants. This study will especially consider what ways instructor and
student perceptions and experiences of effectilaming teaching and learning
practices are consistent with the different vieWkarning as a means to consider

how these practices might be made more efficiedtedfective.

2.4.4 The view of learning that underpins this thesis

In considering views of learning for e-learning,tdgu(2001) argues that it is not
necessary to discard ideas from earlier paradighisng (2001) suggests
instructors may need to adopt different approatiased around different learning
theories depending on the instructional context #uedr learning objectives. In
his terms, instructors need to be “pedagogicalreegs” (Hung, 2001). This view
is adopted in this study. Each of the three petsmger (behaviorism,
constructivism and socio-cultural) is of potentiigerest in this study because of
the focus on exploring the factors influencing adeng development and
elaborating strategies for enhancement of e-legrnpractice. University
instructors tend to utilize and value didactic ferof instruction consistent with a
transmission view of teaching and a behaviorisivwaé learning but this does not
preclude student knowledge being uniquely constdidiy individuals during
their learning process as suggested by a constistctiew of learning. Added to
this, recent developments in computer-mediated stoahd instructional
technologies have provided supportive, sociallgmted environments rather than
individual-centered ones (Hung, 2001). In recanks, collaborative tools such as
email and discussion forums have emerged supplémge@ind or replacing
tutorial and drill and practice software that tens be individualized and
closed-ended. These more open-ended environmemtsleemteraction, and
people can communicate and co-construct or exch&mgeviedge with one
another. This shift is in line with a socio-cultux@ew of learning. Furthermore,
e-learning, because of its dependence on technologgessarily involves the

active participation of a range of people in adudiitio instructors and students,
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leading to the need to consider the social, cultana technological system in
which e-learning is embedded. Lim (2002) noted,s&&ch studies in ICT need
to shift their attention towards the whole configtion of events, activities,
contents, and interpersonal process taking platieeiicontext of ICT is used” (p.
411). This also may be the situation in e-learnipgactice. Within the
socio-cultural setting of a university, e-learnintay lead to changes in the
activities, curriculum and interpersonal relatiopshin the teaching/learning
environment and consequently be affected by thg eleanges it causes (Salomon,
1993). This means a view of learning as a transactietween personal
constructive activity and interaction between ggsaints in a socio-cultural and
technological setting is likely to be the most usébr describing and analyzing

e-learning practice for tertiary science education.

2.5 Towards a model for understanding e-learning
implementation

In this section the case is made for the use ofatsotb describe and explain
complex situations in education. A range of relévarodels for educational
reform, teacher development, and instruction aathlag both with, and without,
ICT are described and critiqued. The section cateduwith a proposal for a
model that might be used to describe and accounthi range of factors that

influence e-learning as part of blended learning.

2.5.1 The nature and role of models

Models constitute an attempt to represent realityey provide a systematic
description of a system, theory, or phenomenon dlcabunts for its known or
inferred properties. As discussed earlier in Sesti@.2.2 and 2.2.3, ICT and
globalization have not only impacted the worldwimnomy growth in the last
decades but also included educational change (Edvwaard Usher, 2000; Fullan,
1991, 2000, 2001; Gilbert, 2004; Hargreaves, 2008pdern education is
experiencing unprecedented levels of change becgid®lization and the
‘information economy’ change the way people do mamygs such as how
governments frame education policy and teacherheio work (Fisher, Higgins,

and Loveless, 2006). In this context, teachers @ten subject to ongoing
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requirements to absorb the implications of new gqed and implement new
methods and approaches (Kingtenal, 2003). Simultaneously, school policy
makers and administrators need to be concerned déhese far reaching social
changes. However, policy makers, administrators teadhers are not only vital
as agents they also undergo change themselvearfFalb01; Hargreavest al,
2001). Fullan (1991) found that people do not haveear and coherent sense of
the reasons for educational change, what it is lamdl to proceed thus much
confusion and unwarranted and misdirected resist@an occur in the face of
reform. This is problematic because with global@athange in education is now
better thought of as a constant condition than nte(Fisher, Higgins, and
Loveless, 2006; Fullan, 2000; Goodson, 2003; Hangs et al, 2001;
Hargreaves, 2003; Loveless and Ellis, 2001). A nemalb educational researchers
are turning to models to represent this dynamidityeand to systematically

describe change phenomenon.

A model can be a theory or means to explore or nstaled the various dilemmas
in, and help people to find the ways to deal witlargge. Fullan (2001) uses a
model of four logical types of change situationsdzhon authority position and
relation to the change effort to explain why chaagfempts often fail and what
can be done about this. He indicates planners @sida makers of change often
introduce change without providing a means to ifenand confront the
situational constraints and without attempting nolerstand the values, ideas, and
experiences of those who are essential for implémgrany changes. Fullan
(2001) notes successful change is possible ingbheworld if decision makers
consider the pre-implementation issues of whetmer laow to start and what
readiness conditions might be essential beforérggathe change. He suggests ten
“‘do” and “don’t” assumptions as basic to a sucadsapproach to educational
change. However, Fullan (2001) also indicates aehathy not answer all the
questions to do with change, such as where to t#tarthange, or describe the
change system or phenomenon completely and clelddyone can explore or
understand all the various dilemmas and know whaiest for the change. Thus,
the theory of educational change is essentiallyearny of unanswerable questions:
no one knows for sure what is best (Fullan, 200his implicates people in

probing and understanding the meaning of the mnealtgilemmas they face
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deciding what to do. How to enhance existing ereay practice is the focus of
this study so it seems a model is needed to adthessultiple dilemmas, and to

describe what can be done to promote change.

A model can be used to better understand whateinfles the change. de Dios
Jiménez and Salas-Velasco (2002) use a theoreticaation demand model (i.e.,
binominal logit model) to describe what determisasdents’ educational choice
and how their educational choice process takesepiacpractice. Based on a
comparison of different points of view, de Dior &nez and Salas-Velasco
concluded student educational choices are a fundiicthe educational success of
their parents and high family earnings. Moreovelyaational research itself can
be an educational change. For example, Moll & Di&287) investigated the
school performance of minority students in a biliagprogram that featured an
instructional model. They found change can be d gbaducational research
because they often create various circumstanceshitiren to learn better such
as conducting the strategic connection betweenad@m community to promote
educational change. These two studies illustratéainoese to help understand the

factors influencing change and why change is needed

A model can be used to better understand the pamfeshange and to promote
educational change. Working in science educatiorll B. Gilbert (1996)

proposed a model to describe the process of teatdarlopment at a time of
educational change and reform. They found thereewd#wee aspects of
development for the teachers involved in their aesde social development,
personal development and professional developmienttheir model, social

development concerns collaborative ways of workittg renegotiate and

reconstruct what it means to be a (science) teadhersonal development
indicates each individual teacher needs to constevaluate and accept or reject
for himself, or herself, any new socially constatattknowledge about what it
means to be a (science) teacher, and to managéeehirgs associated with
changing their activities and beliefs about theerscé education. Professional
development recognizes that teachers not only needse different teaching
activities but also need to develop new beliefs @mteptions related to activities

when they work to change their practice. This madeleals three aspects of

61



teachers’ professional development are importanttfie instructional change
indicating the need to focus on the teacher in exdntEducational change,
including that following the introduction of new TS, does not exist in isolation.
Changes in individuals, schools and in governmeiicy as well as others in
society are of concerns (Fisher, Higgins, and Les®l 2006). Educational change
is a process of coming to grips with the multipbalities of the people who are
the main participants in implementing change (Ligiit 1997). For instance,
whereas government or university administrators thiee decision makers of
change, teachers and students are the implemaitelseange. Thus, large-scale
reform must simultaneously focus on local developinge.g., the individual) and
the larger system transformation (e.g., policy aadial interaction) (Fullan,
2000).

A model can be used to guide the further studyhafracteristics by informing
decisions about who should participate in a stlidglso can provide a focus for
the data collection by drawing attention to patacuaspects of reality. This
however, means that the researcher needs to keemthany limitations and be
open to the perspectives and issues that mighbedtighlighted and that the
participants might wish to address. A model canubed to bring together the
perspectives of those involved in a research stil@so can be used as a tool for
relating findings from the data to the concerns @sties in the reality of the
participants leading to informed recommendations ¢bange. This is the

approach adopted in this study.

2.5.2 Models in education

No models were found that had been developed tridbese-learning when this is
part of blended learning in tertiary education. leer, a number of models have
been developed to describe and explain traditiolasisroom reform and reforms
involving the use of ICT in primary and secondady@ation. As discussed earlier
in Section 2.3, e-learning employs various ICTsd&liver course content to
students and is seen as an alternative teachingtdotraditional classroom
teaching. E-learning practice relies on multipleougrs of people working
collaboratively. Thus, e-learning as part of blethdearning in this study is

conceptualized as an educational reform and achesi@ocultural activity. Some
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reform models relating to sociocultural approacwéhl, or without, ICT use are

described next.

Lim (2002) and Lim and Hang (2003) adopted a sadtacal approach towards
the study of ICT integration in Singapore schodlsey used activity theory (Cole,
1995; Engestrom, 1987) as framework to demonsthe@eantimate mechanisms
that link ICT, cognition and the sociocultural s&js. In essence, they propose
activities consist of processes at both the indi@idand the social level and
include mediating tools (e.g., ICT) and artifa¢tattlink the process together. Lim
(2002) argued ICT cannot be studied in isolatiohraust be studied within the
broader context in which it is situated. For thehnis tsituation included five
different levels of context or activity systemse timteracting components of the
activity system, the academic course of studystieol, the country’s education
system and the society at large. Each level ofecdrdr activity system consists
of various combinations of the interacting compdsenThe interacting
components are the subject (individual studeng, dhject of the activity (high
order thinking skills in their case), the mediatiogls (ICT and non-ICT tools),
the community (classmates, teachers, and ICT sth#)division of labor (roles of
participants), and the rules (general and speunifies). Changes that are initiated
by any of the components of an activity system mgyact on the components of
the other activity systems (Cole, 1995; Lim, 200R)us, the model of activity
system is dynamic. There is ongoing constructiash r@aconstruction between its
components (Lim and Hang, 2003). This study indisathange from ICT
integration in school needs to pay attention todhgoing various combinations
of interacting factors such as individual studetdssmates, teachers, ICT staff,
tools and rules associated with ICT use. Lim (202&) Lim and Hang’'s (2003)
studies focused on the student learning activity ey addressed the activity
system for ‘successful’ and ‘unsuccessful’ integmraf ICT. They provided four
important insights into the integration of ICT ich®ols. These were ICT is one of
the mediating tools for interaction; other peoplesinbe taken into account
simultaneously with the individual student as cinents of the activity system,;
institutionalized activities are more robust anddwimng than individual

goal-directed activity; and activity systems neadsconsider the history and
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developmental phases of the ICT integration praes&im’s work directs

attention to the broad context for e-learning.

Fisher, Higgins, and Loveless (2006), in their egwvireport of research and
projects on ‘teachers learning with digital teclogiés’ used a number of models,
including that of Shulman and Shulman (2004), asngworks to express the
features of professional knowledge and learning afsb to reflect the
characteristics of learning environments, settisngsg experiences involved in ICT
use. Shulman and Shulman (2004) propose a ‘nedtadiulation placing
individual reflection at the center of three ‘lagerindividual, community and
policy (p. 268). Their model focused on how ICT saipport teacher learning and
the characteristics of ‘accomplished’ teachers.sTimodel implicates teachers
themselves as individually more or less inclinedaals professional learning,
which requires vision, capability, motivation, eftion and willingness to
participate in a professional community. Shulmad &hulman (2004) note ICT
can play a role as a tool in supporting teachergdaming and sustaining a
communal orientation in their professional learn{gngestrom, 1999; Wertsch,
1998). For instance, digital video can enable teecho capture, observe and
review critical moments in their own practice legglito knowledge building
(Olivero et al, 2004). ICT communication tools such as emailaresth databases,
online conferencing, discussion forums and VLEstail learning environments)
can support the co-construction of ideas, knowleatyk understanding. Teachers
can also reflect on their practice within a widemmenunity by engaging in
reflective analysis of materials and experiencedh wolleagues and mentors. In a
word, ICT can support teacher professional devetypnby reducing individual
isolation and supporting sharing experience andfdstering reflection and
influencing the development of practice (Barne@@02). Similarly, teachers in
e-learning practice also need to be ready, wiling able to engage with mix use
of ICT (e.g., video of lessons, emails, discus$@mnoms, and video conferencing)
for their e-teaching within their professional commty. How this happens is a

focus in this study.

Zhao, Pugh, Stephen, and Byers (2002), from arogimall perspective, identified

11 factors as impacting on the implementation af I@hovation in schools. Their
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model clustered these factors into three interactitomains: the teacher, the
innovation and the context. Firstly, they indicatkd teacher is the key innovator
of classroom technology use and his/her technolpgficiency, pedagogical
compatibility with technology and social awarenedgsthe organizational and
social culture of the school affects the successclaksroom technology
innovations. Secondly, they noted the success @fssobom technology
innovations varied with distance from school cudfuexisting practice and
available technological resources, and the degr@®mendence on other people
and technological resources. Success was lesy Wkedn the required people and
resources were beyond the innovator's immediatérabrzhao and colleagues
suggest that more successful innovations usuallyahkbwer degree of distance,
dependence, or both, however, the relationship dmtwsuccess and either
distance or dependence was not always direct amdd cmvolve complex
interactions between various aspects of these tmertsions. Furthermore, they
noted the characteristics of innovations (distaacd dependence) interact with
those of the innovator (pedagogy, technology praficy and social awareness)
and with contextual factors (the human infrastrtetuthe technological
infrastructures and the social support). The cdntex successful technological
innovations was linked to organizational arrangeimen support technology
integration in the classroom such as a flexible @sponsive technical staff or a
supportive and informed administrative staff, claastitutional policy and
procedures related to technology issues, easyoovof adequate technological
facilities and peer support. The study concluded teacher plays a more
significant role than the other domains: when #echer was strong in terms of
technology proficiency, pedagogical proficiency twilCT use, and social
awareness then an innovation had a better chanicaess even when the
innovation had a high degree of distance and depwm®] and a
less-than-supportive context. Building on Zhao, lPu&tephen, and Byers
(2002)’'s work, Zhao and Frank (2003) also usedantogical model to identify
and correlate factors affecting technology usexchools. Their research indicated
that innovations cannot be implemented without meéga the internal social
structures of schools and the other external sacidlpolitical pressures or forces
that school face. However, they noted these foraegpotentially be absorbed and

transmitted through collegial ties within the schibecause teachers were strongly
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influenced by help from colleagues (p. 830). Furt@re, teachers’ levels or
types of technology use varied along with theirphgbm different colleagues
who also had various levels or types of technolagg. They concluded the
distribution of technology implementation is likedyfunction of the distribution
of social relations within the school although iasvalso shaped by external
factors. These two studies reiterate the importasfcboth the teacher and the

wider context.

The difference between Internet-based learning renmient and traditional
learning environment has gradually emerged. Rekeescsuggest constructivist
epistemology can better elaborate the Internetebéessrning environment (e.g.,
Chou & Tsai, 2002; Chung & Tsai, 2005) and congivist theory can be applied
in Internet-based instruction (e.g., Yakimovicz &uihy, 1995; Tsai, 2001a).
Chung & Tsai (2005) used a Constructivist Intedpesed learning environment
survey (CILES) instrument to explore students’ erefces towards
constructivist-oriented Internet-based learning immments. They identify the
person (learner), the machine/system and the Bctare three components of
Internet-based learning environments. They inditla¢elearner plays the central
role in the environments which involve the relasibips of person-machine
(exterior) and person-activity (interior) dimenssorHowever, some researchers
suggest learning environments in terms of sharedepéons between students
and teachers are defined as learning occurs withén social-psychological
context so both students and teachers perceptess to be explored (Fisher &
Fraser, 1983; Fraser, 1998; Fraser & Walberg, 1994i, 2003). Therefore, Lee
and Tsai (2005) developed a model illustratingdbmponents of Internet-based
learning environment (i.e. new framework for impeawent-CILESI questionnaire)
to assess high-school students’ and teachers’rprefes towards Internet-based
learning environment by integrating some importo#les already used in Chung
and Tsai’'s (2005) CILES instrument together witreéhnew scales. Furthermore,
based on the suggestion of Wetral (2004) and Tsai (2004), Lee and Tsai (2005)
assert that the features or perceptions regardiueg Internet-based learning
environment should be further categorized into fagpects (i.e., the technical,
content, cognitive, metacognitive, and epistemalalgaspects) with six scales

(ease of use, multiple resources, student negmtiateflective thinking, critical
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judgment, and epistemological awareness) to inyat&i student and teacher
preferences. They also suggest developers of thernkt-based learning
environments need to create a favored Interneteb&smning environment by
paying attention to the differences between studewit teacher preferences and
other factors. This implies the wider context iniethmultiple people involved in
the educational change associated with variousrigteeand models needs to be
concerned. As has been argued in the previousogseatisociocultural view of
learning is considered the most potentially usefay of thinking about the whole
system of e-learning practice, particularly whea tbsearch aims to enhance that

practice.

Any innovations including educational change wahwithout, the use of ICT in
schools may face barriers or challenges in thermef&Vhile the above studies
developed models for ICT use other studies hawetiitedd barriers and enablers
to the use of ICT in teaching (e.g., BECTA, 2008¢l8r & Sellbom, 2002; Cox,
et al, 1999; Guha, 2000; Mumtaz, 2000; Prestbral, 2000; Pelgrum, 2001,
Snoeyink & Ertmer, 2001). Mumtaz (2000) identifiasnumber of factors as
influencing teachers’ decisions to use ICT on thsid of an extensive literature
review. The factors included: access to resourceslity of software and
hardware, ease of use, incentives to change, sugparcollegiality in a teacher’s
school and national policies, commitment to prafess learning and background
in formal computer training. These factors reveatetationship between the
institution, resources and the teacher. The schsoan institution often gives
teachers little time and limited supportive resegr¢co manage and familiarise
themselves to use ICT (Robertsenal, 1996; Rosen &Weil, 1995). However,
school assistance in terms of support, financenitig and facilities only can
encourage ICT use; actual uptake ICT relies onheat personal feelings, skills
and attitudes to ICT (Coet al, 1999; Pedrettet al, 1999). The range of factors
suggested to help teachers to integrate ICT inslymeviding more power and
prestige to teachers, situated learning, collabaratflection, long-term collegial
interaction, and so on (Carney, 1998; Hruskatyal, 2000; McDougall &
Squires, 1997; Veen, 1993). However, Mumtaz (200@hlights the role of
pedagogy (i.e., teachers’ theory about teachind)saiggests that teachers’ beliefs

about teaching and learning with ICT are centratgantegration. How ICT fits
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into pedagogy depends on teachers’ perception dfd€ changing the nature of
their subject and the way it is understood. It alepends on how they see it as a
tool for teaching as yet another artefact in theessloom (Moseley & Higgins,
1999). Mumtaz (2000) notes teachers need to bengivedence that ICT can
make their lessons more interesting, easier, ance rim for them and their
students. Thus for the successful implementatiolCdfteachers, the school and

policy makers need to consider in the change psoces

BECTA (2003) identified individual or teacher-levelnd institutional or
school-level barriers and the complex interrelalop between the two levels of
barriers. Teacher-level barriers include lack ofej self-confidence in using ICT,
knowledge necessary to enable teachers to resthaital problems, motivation
to change, and personal change management skitlspegative experience with
ICT, fear of embarrassment, and so on. School-I&aetiers include lack of
access and quality to ICT equipment and ICT relagsdurces; lack of technical
and administrative support; lack of institutionalpport through leadership,
planning and the involvement of teachers as welinasagers in implementing
change; lack of training differentiated accordimgtéachers’ existing ICT skill
levels; lack of training focusing on integratingheology in the classroom, and
so forth. Put another way, the teacher-level berre@an be grouped into three
aspects of teacher’s attitudes towards ICT: satfidence with ICT, perceived
relevance of ICT, and innovativeness (Fabry & Hjgd997). School-level
barriers are related to lack of available equipmesastources, and support.
However, these two levels of barriers influenceheaiher in complex ways. For
example, although attitudes partly depend on paiggr(Guha, 2000), teachers’
previous negative computer experiences can affieat perceptions of ease of use
and relevance of ICT, reducing their confidenced amcreasing anxiety. The
anxieties can be fear of embarrassment when usimgpuaters (Russell & Bradley,
1997) and fear of losing professional status thihoaglowngrading of traditional
pedagogical skills (Fabry & Higgs, 1997). In thisidy of the use of ICT in
e-leaning practice attention will be paid to these levels of barriers in
e-learning teaching and learning.
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Other researchers have categorized barriers touk&Tas external or first order
and internal or second order barriers (Snoeyink &mer, 2001). First-order
barriers include lack of equipment, lack of rellapj lack of technical support
and other resources-related issues. Second-ordérbanclude both school-level
factors such as organizational culture and tealgwvel- factors such as beliefs
about teaching and technology and openness to eh&mgeyink & Ertmer (2001)
note external (first-order) barriers often can gefl or even mask internal
(second-order) barriers. For instance, even in-mslburced countries, teachers
who used ICT were likely to complain about a ladkequipment (Guha, 2000;
Pelgrum, 2001) because a lack of equipment cambexeuse for resisting the
change with ICT use in creative and innovative WBIECTA, 2003). Teachers’
beliefs about the relevance of ICT to their subgzst magnify or reduce the effect
of practical difficulties when they encounter (Eemnet al, 1999). Moreover,
teacher perceptions of difficulty in using compstenay be to do with lack of
confidence on the hardware or software itself (§mde& Ertmer, 2001). Thus, it
seems impossible to separate first-order from skooder barriers, or barriers at
the teacher level from those at the school or pdégel. This indicates that when
exploring influences on the use of ICT or e-leagniinis important to identify the
interior personal teacher-level and school-levelriees and also need to pay
attention to the external complex interrelationstamong teacher, school,

technology, and other related resources.

E-learning practice, as part of blended learningrees, can be seen to be an
educational reform based on ICT technologies (sati&h 2.2.3). Teachers in the
e-learning practice of this study need to make si@es about changing their
instructional approaches, because they are noireggby the university to use
e-learning (Section 1.2.3). E-learning practicehis study was initiated by the
government (Section 1.2.2) and instructors arenofiamed for the problem of
under-use (Section 1.3.1). The models proposedihase (1999) and Millet and
Bibby (2004) seems appropriate for describing enieg practice as an
educational reform because these two models ates foo the individual teacher
making decisions for instructional change withieithprofessional community
and the wider context. Working in the context oftineanatics instructional reform,

Spillane (1999) developed a multifaceted model Xplan why some teachers

69



seem able to change in times of educational refarhothers do not. He proposed
a six P’s model to describe the reform of classrdeacthing. This is shown in
Figure 2.1 below.

Figure 2.1

Enactment zone and teachers’ incentives and oppibiea to learn and change

(Spillane’s model: 1999, p.168)

Spillane indicated the central person in the refgsrocess, the teacher, is
influenced by their personal zone of enactment layndxternal influences and
constraints of various types. A personal zone afcenent is an area of potential
for development and also the space where the shaimakes sense of reform or
change initiatives in an essentially social proceBse outer section of the
pentagon identifies the external factors. The eslefactors Spillane identified
were the policy, professional, pupils (studentsihlig and private sectors within
and beyond the teacher’s working environment. Thiese outer P’s can be
considered as factors which might support teacheasning about reform
practices and or as providing incentives or disagements for teachers to learn

about and change their practice.

The six P’'s model describes the complex contexdxtérnal factors that bear on
teacher personal enactment of reform. The policyoseefers to government or
institutional policies. E-learning is a focus forolipy development by
governments worldwide. It is also a focus for depehent in many universities.
This suggests that in this study, national, unitygr&and department policy are
areas worthy of consideration. The professionaltofacrefers to formal

associations and or informal contacts among edtgatghich can have an
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important influence on teacher practice (Hubermdm®95; Little, 1993;
McLaughlin & Talbert, 1993). Formal and informalopessionals outside the
university, such as colleagues at other univessitiéinistry of Education officials
and professional discipline associations are releVar this study. The third P
represents pupils (i.e., students) and the inflaepuapils’ responses have on
teachers. McLaughlin and Talbert (1993) indicateilsy especially teachers’
perceptions of pupils, have an important influerme teacher’s practice in
instructional reforms. It is anticipated this Wbk the case in this study. The fourth
P symbolizes the public sector and has to do vatleqt and community concerns.
Government policy for e-learning practice usualsfa goal of the cultivation of
people who can adapt to the current information(age Section 2.2.2) so people
in the community or the public are potential souvEenfluence on change in this
study. The fifth P represents the private sectod amcludes textbook and
curriculum publishers and also business and inguBtlearning is one kind of
e-business, so private publishers or enterprisgshmanfluences in this study. In
sum, all the above five P’s sectors are externatofa influencing teacher
personal enactment of reform. They are potentiaiiyortant influences on

teachers in e-learning practice.

The sixth P represents the personal resourcesethetiers have for learning about
practice. Spillane (1999) indicates some teachetiker many opportunities for
learning while others notice few. He suggests teechneed to notice
opportunities for learning or change in their eamment if they are to make
changes. He noted this noticing is not automattaddepends on teachers’ personal
resources such as their knowledge, beliefs andosiigspns, as well as on the
policy, professional, public and private environmeéte noted teachers’ personal
resources are important when they process newnmafibon and ideas about
practice: the policy and professional sectors caty avork in and through
teachers’ existing knowledge, beliefs and conviwiorhus, the personal sector is
at the center of Spillane’s model. The five extemfiuences are mediated in and
through teachers’ personal resources. This imphas the policy, professional,
and other sectors do not determine what teachars labout reform practice
because their influence on practice is mediatenutyit teacher beliefs, knowledge

and dispositions. The two-way arrows that link teatral P to the other five P’s
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in the model represent this dynamic, two-way, retethip. The line that forms
the circle is broken to indicate that enactmentesoran vary from one teacher to
the next. Spillane (1999) conjectures the exteneather revision of practice will
depend on the characteristics of a teacher’'s zérenactment. He argues that
teachers’ enactment zones vary on a continuum fraiwidualistic to social, in
enabling teacher to change the core of their practde argued that teachers’
enactment zones vary on a continuum from individtial to social because
reforms depend not only on teacher’s individualacaty but also their interaction
with external incentives and opportunities. Sp#laroted social enactment zones
can be accomplished through collaboration with Keogeable others and with
material resources or artifacts and tools that sdpfearning. This implies
e-learning instructors might construct ideas aboeforms from their own
resources and also through social processes witplgpeand materials in their
enactment zones where these external incentive®gmaltunities are mobilized
by policy, professional, private and other factorkis will be explored in this

study.

Some research studies (e.g., Macnab, 2003; varBdeyy 2002) have used the
Spillane’s (1999) teacher’'s zone of enactment folae why in the curriculum
reform process certain teachers change their peaamnd others do not. Macnab
(2003) used a survey on teaching and learning methes in Scottish schools to
examine the process of curriculum change in thesotom. The results of the
survey showed that the process of curriculum changelves both a central
direction and local influences (e.g., teacher’sstaace and student’s attitude).
van den Berg (2002) reviewed a number of sciensfibools of thought and
research results and identified the importance deiifying the existential
attributions of teachers. He indicated teachergapo interpret norms, opinions,
proposals, and suggestions in an active manner,thayt are influenced by
discussions with colleagues, with this leading tchange of classroom practice.
In other words, a teacher in a reform not only setm keep his or her own
professional identity but also needs to cooperatdepsionally and maintain
positive relations with colleagues. This implieseziew of any reform needs to

consider individual teacher interpretations of aitons.
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Some research studies have used Spillane’s (1288 ‘of enactment’ to develop
‘systemic understanding of patterns of practicelassroom where teachers are
trying to enact reform’ (Spillane and Zeuli, 199920). They have tried to
understand the importance of teacher's zone of terat in educational
technology integration in schools (Militello, 2003pther studies have used
Spillane’s (1999) model to address the theorieeather change (e.g., Spillane,
2002) and examine multiple research methods (sugvey or case studies) in a
large-scale reform (e.g., Brian Stecher and HildarkB, 2002; Spillane,
Halverson, & Diamond, 2004). Together, this redeancdicates Spillane’s
concept of teacher's enactment zone with its aaseti social dimension is
worthy of consideration in the study of educatiodlahnge. It is a focus in this

study.

Millett and Bibby (2004) drew on Spillane (1999)orag with the work of
Leithwood, Jantzi & Mascall (1999), to theorizeitrstudy of primary teachers at
a time of reform in primary mathematics educatiorEngland. They introduced
the notion of a situation to extend Spillane’s modllett and Bibby (2004, pp.
2-3) describe a situation as pertaining to the eAsgchool context based on the
view that “whole-school characteristics play a majole in distinguishing
between success and failure in initiating, impletimgnand sustaining reform”.
They emphasized the situation or immediate schagirenment contains both
pupils and the professional community of colleagwék whom each individual
teacher works closely. More distant, but still éxgy influence, are the external
professionals, policy makers, the public and aspetiprivate enterprise outside
the situation. In this study the notion of a sitoitis explored in the context of

e-learning in blended learning.

2.5.3 A model for exploration in this thesis

Although many of the aforementioned models havéieshiattention away from
the study of single variables and onto the whol#igaration of events, activities,
contents, and interpersonal processes that occtireinCT-use context. No one
model clearly identifies all the factors affectiegearning implementation. For
instance, Lim (2002) and Lim and Hang (2003) us#vi¢ theory but activity

theory has not operationalised in ways that ansmary of the research questions
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to do with the possible roles of ICT in educati&m@ftelinin, 1996). Furthermore,
Lim and Hang (2003) model has the Singapore’s Ntyisf Education at the
highest level of the activity system that forms biead context of the classroom.
They do not consider society at large. Howevestady of e-learning practice in
the Taiwanese context not only needs to be condemité the influence from the
government but also that of the wider society bseahere is a social demand for
flexibility of learning and educational services Traiwan. The notion of a
particular “situation” or “context” for reform isdalressed by Millet and Bibby
(2004). Spillane (1999) and Millett & Bibby's (2004nodels clarify all the
participants who need to be involved in educati@mange. This is important in a
study of e-learning as part of blended learningabee e-learning practice relies
on the support of administrators, technical suppedple in addition to teachers.

Many of the research studies detailed above coreddthe relationship of the
institution, the teachers and the innovation (IGE)u(BECTA, 2003; Mumtaz,
2000; Zhao & Frank, 2003; Zhao, Pugh, Stephen, Byers, 2002). They all
indicated teachers need to make decisions about itngruction with ICT.
Spillane provides a nuanced model that clearlycaldies the role of the teacher
as a key decision-maker in instructional reformill&pe’s (1999) model uses the
notion of an individual teacher zone of enactmenexplain why, at a time of
curriculum reform, certain teachers change theaciice and others do not. The
enactment zone identifies the space within whiachers can make change. If
teachers are able to make sense of the necessmrgecspillane’s work suggests
teachers will be self-motivated to enact any chatige value of the enactment
zone is that it identifies teacher will and capaéitr change. This is important in

this study because teacher use of e-learning umvaty.

Further, Spillane (1999) and Millett & Bibby’s (200models consider the whole
practice of educational reform. Other models hastefocused on the full process.
For example, Bell and Gilbert (1996) focus on (sce& teacher professional
development, Lim and Hang (2003) focus on studeatning activities and
Mumtaz (2000) focused the barriers teachers eneceoht When the goal was to
describe and explain to propose ideas to reduceptbbelem of under-use in

university e-learning practice it was thought thlhé model used needed to
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describe and account for the full range of factbeg influence e-learning as part
of blended learning. The Spillane (1999) and MileBibby (2004) models were
developed to describe and explain reforms in ti@u classroom teaching.
Neither placed emphasis on the role of computdimt@ogies as teaching tools.
Instructional reform in e-learning practice needs kte concerned with the
technology involved. The university e-learning piee in this study was
promoted by the national government and uses nhltgchnologies. This study
sets out to test, and refine the Spillane and thiketland Bibby models in the
context of e-learning as part of blended, exploringore depth the influences on

teaching and learning practice.

2.6 Chapter Summary

The main focus of this literature review has beenidentify what are the

initiatives, benefits, impacts/challenges and eslatinfluences of e-learning
practice from political, managerial, instructor atddent point of view. Drawing

on the literature, three significant domains foiversity e-learning practice are
proposed. These domains are technological innavaina education, the practice
of e-learning and science education, and perspgectv learning, e-learning and
science education. For each domain, key enablafscanstraints on e-learning
practice were identified. The literature indicatéST has accelerated the
emergence of an information society and knowledgenemy and this has
impacted on the educational environment through iimplementation of

e-learning systems. E-learning has altered, ancuiitinue to affect teaching and
learning context in tertiary education so this gtiglintended to contribute to a
better understanding of the existing e-learningcfiza for university science

education.

A view of learning as a transaction between persoaastructive activity and

interaction between participants in a socio-cultarad technological setting has
been proposed as likely to be the most useful ®scdbing and analyzing
e-learning practice as a component of blendinghlegrcourses in tertiary science
education. Instructors and students are affectetthdiy personal will and capacity
in their use of e-learning. E-learning practice moly requires a good ICT
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infrastructure but also relies on the active antdaborative involvement of a
number of other people. Institutional support sesj provision of access to the
required technologies and pedagogical issues, d&her dactors in the wider
context are also important factors in the e-legyrmontext.

A range of relevant models for educational refotegcher development, and
instruction and learning both with, and without, TiChave been explored.
Although the models in relation to ICT use tend/iew ICT as a mediating tool

and seem to be appropriate for e-learning prattieg do not clearly identify the

broad range of participants (e.g., administratois technical support people) and
factors (e.g., external professionals and privaw@roercial products) that might
impact on practice. When the goal is to developessoiutions to reduce the gap
and solve the problem of under-use for the uniteesiearning practice, Spillane
(1999) and Millett & Bibby's (2004) models appeagrpeopriate for exploring

existing e-learning practice with the aim of ithancement. Thus, this study will
explore a model to describe and account for tHedualge of factors that influence
e-learning as part of blended learning for paréculaiwan tertiary science

e-learning.

The research aim for this study is to examine amdetstand effective teaching
and learning in science via e-learning that is patilended learning courses in a
Taiwanese research-oriented university. The rebdaas three main goals:

1) A better understanding of existing e-learning pcacin general at NRU. An
investigation will be undertaken of the existingtuation from the
perspective of administrators, technical supporppe and experienced
online instructors and their students regardinglibeefits of teaching and
learning in the e-learning context. This will betieform the researcher of
key aspects, prospects and challenges to teachdglearning in the
e-learning context.

2) An in-depth investigation of the perspectives arpegiences of instructors
and students from the College of Science to asktiwdy do, and do not, use
e-learning and what they see as the benefits asittalges.

3) The development of a model that might be used sstagovernments and
universities to consider the full range of influea@n e-learning practice in
a (Taiwan) university context.

Internationally, many issues regarding the effecimplementation of e-learning

for the production of high quality education hawgbn to be raised. Research has
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highlighted some of the emerging issues regardimg itnpacts/challenges of
e-learning practice on institutional administratoiastructors and students.
However, very little research has been undertakenTaiwanese tertiary
institutions on the enablers and barriers from tbaitical, economical,
psychological, pedagogical and technological pertspes of institutional
administrators, instructors and students for eniegr In order to be able to
advocate enhanced e-learning strategies and paaticuniversity science
education in Taiwan, this research needs to exploeefactors that influence

e-learning practice at a political, institutionalstructor, and student level.
In the next chapter, Chapter 3, the methodologyd ue generate data on

administrator, support person, instructor and stu@gperiences and perceptions

with respect to e-learning practice is outlined.
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Chapter 3 Research methodology

3.1 Introduction

The range of methodologies and methods used inaéiduel research will be
outlined in Section 3.2. The interpretive methodglosed in this research will be
more fully explored in Section 3.3, including mplé perspectives, multiple data
generation methods, data analysis, issues of toudtimess, and ethical
considerations. Section 3.4 describes the spemBearch design and methods

used for this current study. Section 3.5 summatizesnain points of the chapter.

3.2 Methodology and methods for educational research

The ontological and epistemological presumptionsth&f researcher influence
educational research design and the interpretaifofindings (Bryman, 2001;

Hitchcock & Hughes, 1995). Three paradigms—postjvinterpretive and critical
theory - have been identified in the literaturetheflect different ontological and
epistemological positions (Carr & Kemmis, 1986; €ohManion, & Morrison,

2000).

3.2.1 Methodological paradigms for research

A paradigm is a systematic way of thinking abowg torld, about knowledge,
and about doing research. It is considered to b#ed that contains the
researcher’'s ontological, epistemological and nahagical premises” (Denzin
& Lincoln, 2003, p. 33). It presumes consistent if@ss on ontology,
epistemology, the stance of the researcher, and eduats as truth. The research
paradigm demands not only how research should be, dmt also what should be
studied, and how results should be interpretedr(ry, 2001).

While positivism focuses on objectivity and the staction of laws to predict
human behavior (Cohen, Manion, & Morrison, 2000nBa & Lincoln, 2003)

and critical theory research is proposed for carsigg how human lives are
mediated by systems such as racism and sexismefl.aB92), interpretivism
focuses on understanding the participant perspctigCohen, Manion, &
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Morrison, 2000; Patton, 2002). As this researctends to obtain a better
understanding of the existing e-learning practiceainatural setting at a NRU
from the perspective of five stakeholder groupse tmost appropriate
methodological stance is interpretive.

3.2.2 The characteristics of quantitative and qualitative methods

The choice of methodology often affects the metheelected for the research.
The chosen method needs to provide data commeasuitht the methodological
approach. The positivist approach favors methodsh sas experimentation,
observation and surveys that can provide quam#atiata for statistically
examining correlations and quantifying confidencenf which to draw
conclusions. The interpretive approach favors noghsuch as interviews and
participant observation that can provide qualietiata that allows meaning to be
examined and interpreted. This dichotomy betweesitipst-quantitative and
interpretive-qualitative is not, however, absol{&ey, Jacobs, & Razavieh, 2002).
Many researchers (e.g., Patton, 2002) advocataigkeof both qualitative and
quantitative research to address the different cispef a research question
(Neuman, 2002) and to provide richness of dataW@olt, 2003).

The quantitative and qualitative methods have thewn advantages and
disadvantages. Whereas quantitative methods usectolg, standardized
measurement and statistical analysis of numeria tatunderstand and explain
phenomena (Ary, Jacobs, & Razavieh, 2002), quatamethods allow the
researcher to study human behaviors in depth atall dend do not have any
constraints on searching data to fit into limitededetermined analytical
categories (Patton, 2002). Whereas the quantitatie¢hod is beneficiary to
generalized findings from large samples to exptam general phenomena, the
qualitative method has the flexibility to suit tldéversity of reality. Thus this
study will adopt both quantitative and qualitativeethods and an interpretive
paradigm as the basis for its research methodologsapture the breadth and

richness of participants’ experience in a natuogitext.
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3.3 Interpretive methodology for research

The core of the interpretive methodology is to ustind the subjective world of
human experience (Cohen, Manion, & Morrison, 20@@ere the stress is on
“the understanding of the social world through awkamination of the
interpretation of that world by its participant®8rgman, 2001, p.264). The aim of
interpretive research is to understand participat@ntions, motivations, actions
and reasons (Robottom & Hart, 1993) so that a le€etapecific situation or view
of the topic can be presented (Ary, Jacobs, & Raba2002). This methodology
also sits well with the notion of socio-culturaktaing based on participants’
experiences of the social and cultural environmentghich they are situated. An
interpretive paradigm allows the use of open-eratatirigorous questions to help

consideration of all answers and their distillatioto a better understanding.

The main task of an interpretive researcher isnieustand the multiple realities
in a specific context. Participants are viewed elpihg to construct “reality” with
the researcher (Robson, 2002). The joint constmali meanings and actions is
continuously negotiated and influenced by the me$eacontext (Denzin &
Lincoln, 2003). Thus, the need to gain a deepererstdnding of different
situations through both researcher and particigses is crucial, particularly as

reality is viewed as multi-layered and complex.

Interpretive research involves a process of dditeeinquiry (Cohen, Manion, &
Morrison, 2000) and it is conducted in a natural-«world setting (Bryman, 2001;
Patton, 2002). The researcher employs multiple,allysuqualitative, data
generation methods that allow multiple perspectitesbe acquired (Robson,
2002). The research process is often responsive fiextble because data
generation and analysis are ongoing and interaathermeneutic cycle (Guba &
Lincoln, 1989). Researcher and participant peroegtiand understandings of
events may change the focus of inquiry and the oustlused for data generation
(Erickson, 1985). Tentative assertions are developlerough continually
constructing and reconstructing sets of meaningsaations and serve to inform
further data generation and analysis (Bryman, 2@@hen, Manion, & Morrison,

2000). They are compared with further data for icordtion, negation or
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modification to yield insight and understanding pgople’s behavior (Cohen,
Manion, & Morrison, 2000).

By adopting an interpretive paradigm, this studgkseto explain and explore
what leads to effective learning outcomes by urtdadsing the systemic
interaction between key players in e-learning peactThis approach is both value
and context dependent. Identifying emergent thefreea the data collected is
emphasized instead of observing data from inteatiprpre-selected categories.
Inductive descriptions and interpretations of hdw participants make sense of
the teaching-learning process in the e-learningtecdnunderpin the research
investigation. In this study, the researcher ingaese¢d five different layers of
participant perspectives to examine the situatiwh gain a deeper understanding

of the e-learning context within the university ahd wider community.

The main considerations in planning and conductitgrpretive research are
multiple perspectives, multiple data generationhods, data analysis, issues of
trustworthiness, and ethical considerations. Eageet will be discussed in the

following sections.

3.3.1 Multiple perspectives

Within interpretive methodology, people are vievaedintentional participants in
the activities of their communities (Cohen, Mani@Morrison, 2000) and all
their perspectives on events or situations aratefest (Erickson, 1985). There is
a commitment to recognize the existence of multigalities and interpret or
reflect the research context from multiple viewspafticipants (Bryman, 2001;
Patton, 2002). This allows the researcher “to tatteantage of the interplay, or
triangulation, of multiple perspectives both to ielnr and validate the
interpretation of data” (Nuthall & Alton-Lee, 1998, 801). Attending to multiple
perspectives not only provides a unique opportumdymake the “familiar
strange” (Delamont, 1992) but also improves thdaggoal validity of the study.
It assists in ensuring that variables present en‘tbal world’ are noted by the
research process (Banister, Burman, Parker, Ta&l®imdall, 1994).
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Personal background, beliefs, attitudes and peoreptof the researcher can
influence the interpretative research process kBoi, 1985; Robson, 2002)
because they are directly involved in the data geiman and analysis (Bryman,
2001). Although an interactive process is shapedhey personal history and
construction of both participants and the resear(@enzin & Lincoln, 2003), the
researcher is still a decision-maker of the regbigéory’ (Stake, 2003). Ongoing
critical and reflective examination of researcheasbs and assumptions is
important in undertaking the research process (Bny2001). E-learning practice
as an activity involves five cohorts of participgmtho contributed to this research
project: administrators, technical support staffl @tudent assistants, instructors,

and students.

3.3.2 Multiple data generation methods

Multiple data generation methods are often useidh¢oease the credibility or

trustworthiness and interpretability of the dataeyated from multiple sources
(Maykut & Morehouse, 1994; Robson, 2002). Each wrktban reveal different

aspects of reality and it has its own strengthsvaeaknesses (Cohen, Manion, &
Morrison, 2000). No method is completely neutral anthout restrictions, so use
of only one method in the study is considered mar@erable than the use of
multiple data generation methods (Patton, 2002).

Triangulation, or the integrative use of multiptaisces of data, allows the display
of multiple, refracted realities (Denzin & Lincoli2003) because it helps the
researcher to “map out, or explain more fully, tighness and complexity of
human behavior by studying it from more than ormadpoint” (Cohen, Manion,
& Morrison, 2000, p. 112). It can also reduce redear bias, respondent bias and
reactivity (Robson, 2002). There are several tygggsiangulation: methods (e.g.,
combination of qualitative and quantitative methodsta source (e.g., provision
of one sort of data from multiple participants @veral sorts of data from a
participant), investigators (the use of more thae oesearcher), theories (e.g.,
views of data from the perspective of more than dneory), time (e.g.,
involvement in a cross-sectional or longitudinal nmer) and space (e.g.,
performance of the research in different placesaanoss cultural boundaries)
(Cohen, Manion, & Morrison, 2000; Patton, 2002)eTuse of different methods
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is the most frequently offered strategy in educetiagesearch (Cohen, Manion, &
Morrison, 2000). However, a different data sourae not always be expected to
yield essentially same result (Patton, 2002). Iscdancies in the findings can
offer a chance for deeper insights rather thancgeiewed as a weakness of the
research credibility. The current study has adoptembmbination of qualitative
and quantitative methods to gather data from meltgphorts of participants
within a natural context. The case study desigestionnaires and interviews will

be described below.

Case study is a holistic, intensive description andlysis of a single unit or
bounded system such as an individual, group, contgnwor event (Cohen,

Manion, & Morrison, 2000; Merriam, 2001). It inv@s methodical planning,
encompasses the systematic collection of eviderarg] investigates the
relationships or processes of variables (Cohen,idma& Morrison, 2000). Case
study is concerned with depth rather than breadith ia often conducted in
natural settings as close to the real world asiplest ensure ecological validity,
and emphasizes multiple data sources (Cohen, MagioMorrison, 2000). In

educational situations, the case study is oftece&ao®ed with the understanding of
educational action to enrich the thinking and disse of educators (Bassey,
1999). People who wish to do something can be gunyethe findings of the case
study because individual perspectives, personastoaets, and explanations of
situations in the case study are sought and th@cplar meanings that the
participants give to their subjectively structunedrld are considered significant
(Cohen, Manion, & Morrison, 2000). Case study cffer chance to obtain
sufficient details to unravel complexities of giveituations and examine how

parts affect each other (Denscombe, 1998).

The research reported here is a case study betlaigsapproach can penetrate
situations in ways that are not always susceptibleumerical analysis (Cohen,
Manion, & Morrison, 2000). One of the strengthsaotase study is that it can
observe effects in real contexts and recognizediatext as powerful (Yin, 1994).
Case study is effective for investigating and répgron the complex, dynamic
and unfolding interactions of events and relatigosim a unique occurrence. It is

able to capture unigue features that may hold tbég o understanding the
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situation that could be lost in larger scale dstech as a survey. The case study in
this study is based on the integration of quesames and interview approaches.
The complementary data collection processes frorfierdnt cohorts of
participants can provide depth and breadth in iflengg and analyzing the
barriers and processes affecting the e-learningctipea The strength and

weakness of questionnaires and interviews are itbesicbelow.

Questionnaires

The questionnaire is an economical, reliable andelytused instrument for
collecting research-relevant information (Cohen,nMa, & Morrison, 2000)
from a large number of individuals who all respaiedidentical questions. A
questionnaire is often used to identify propos#ioand discern patterns of
association (Bryman, 2001). It is comparativelyaigintforward to analyze
(Wilson, 1996). Questionnaires can be administénegerson or mailed if the
researcher is far away from the participants (CpMamion, & Morrison, 2000).
Questionnaires may have some limitations suchwasrloesponse rate, no chance
to explore answers more deeply and not permit@&sgpondents to raise additional
questions which could lead to a fuller understagdai the questions posed
(Mitchell & Jolley, 1988). Cohen, Manion, & Morriso(2000) suggest that a
researcher should be satisfied with a responseof&@%. Lewin (2005) suggests
that follow-up strategies, for instance, following a mailed questionnaire with
another mail-out, can increase the response materder to accurately represent
the target population, the sample should be selectgefully and sometimes
whole the populations are surveyed rather thamgkea(Robson, 2002).

The wording of questions in a questionnaire shbaldimple, clear, unambiguous
and free of bias because this strongly affectsugefulness of the findings (de
Vaus, 1991). Questionnaires can contain eithercttred closed questions or
unstructured open questions or both. Closed questoch as multiple choices
guestions or rating scales could force the respusde select response(s) from a
list, so the list of responses must cover all thesfble responses and items in the
list needs to be mutually exclusive (Dawson, 20@phsed questionnaires are
best for a large sample size because they arer ¢éadie analyzed but they do not

allow the respondent to add any qualifications ®gplanations to the given
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categories (Cohen, Manion, & Morrison, 2000). Alteively, open word-based
questionnaires are more appropriate for a smallifadipn and when the range of
responses is unknown (Cohen, Manion, & Morrisof§@0They may be difficult
to code and classify (Baker, 1999). Lewin (2005yises not to use too many
open-ended questions because it will take much toneespondents and it may
be off-putting. In this study, questionnaires festructors and students contained

both closed multiple-choice questions, rating saled open-ended questions.

In order to help the researcher understand the imgar the questionnaire items
to the respondents and improve the wording oftdmas, a pilot is important. This
can help check the clarity of items, the instrutsioand layout, and the
appropriateness of response categories for clogedtigns (Cohen, Manion, &
Morrison, 2000; Robson, 2002). Piloting can be iedrrout by friends or

colleagues (Dawson, 2002). If anything other thanomchanges are made, a
further pilot should be carried out and evaluat&bhison, 2002). Follow-up

interviews with a cohort of respondents can inspettether or not the

guestionnaires measure what they are supposedasunge(Baker, 1999). In this
study follow-up interviews were carried out withns® of those e-learning

instructors responding to the questionnaires.

Interviews

The interview is a conversation between the ineaver and interviewee (or group
of interviewees) with a purpose (Denzin & LincoR03; Maykut & Morehouse,
1994; Merriam, 2001). Interviewers enable partioigato express their
perceptions and discuss their situations or ingtgpions from their point of view
(Cohen, Manion, & Morrison, 2000). The participaoc# use natural language to
express themselves so that in-depth information beyathered directly from
their own words (Burns, 2000; Cohen, Manion, & Mswn, 2000; Johnson &
Christensen, 2000). Interviews are based on thev Vilkat knowledge is
constructed between participants so data are dgederather than collected
(Patton, 2002). The interview can reveal rich malgralthough it is subjective,
time-consuming, and difficult to classify and arra\ythe responses (Bell, 2005).

Interviews have various purposes such as enableeearcher to explore the
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motivations and explanations for participant’s betawhich is often hard to be
observed directly (Patton, 2002; Robson, 2002).

As Burns (2000) said, “Displaying empathy and ataege, conveying respect
and creating an ethos of trust” (p.427) is needethe interview context. The
researcher tried to build trust and rapport withtipgpants and make the
atmosphere comfortable so that participants coeé &ble to talk freely about
their points of view (Bogdan & Biklen, 1982; Johns& Christensen, 2000). For
instance, the researcher stressed that she wasdoddr the interviewee’s
perceptions rather than the right answers (LeachjveD Scott, &
Wood-Robinson, 1995). Thus, the participants cded&d comfortable to respond
the interview and feel it was acceptable if theg dot have the answer to a
particular question. This could minimize any negatimpacts on participant
confidence as a result of the interview. In therviews, the researcher generated
insights into the participants’ perceptions, opndp and attitudes and the
participants also elicited unfamiliar aspects fog tesearch (Drew, Hardman, &
Hart, 1996; Lee, 1999). It is good for the researdh collect detailed information
because participants have the chance to clarifgtopres while the interviewer
probes answers and prompts participants to cléngyr responses in detail (Best
& Kahn, 1993; Johnson & Christensen, 2000). As Huson (1988) said,
“Interview permits researchers to verify, clarifgr alter what they thought
happened, to achieve a full understanding of aiémt, and to take into account
the ‘lived’ experience of participants” (p.125). tualitative and interpretive
studies, interviews can vary according to the odntend purpose of the
interviews from unstructured through semi-struatiuie highly structured (Cohen,
Manion, & Morrison, 2000; Fotana & Frey, 2003; P@yr& Watts, 1987).

An unstructured or informal conversation intervi¢Rkatton, 2002) is the most
open-ended interview approach and often contrdiedhe participants (Powney
& Watts, 1987). Although it offers the researcheoamum flexibility to explore
all appropriate like information (Patton, 2002)felient data gathered from each
interview makes the analysis of findings becomeardifficult (Robson, 2002).
This type of interview is suitable for inductivesearch that does not pre-set any

categorizations for the inquiry (Fotana & Frey, 2P0r where the researcher does
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not know enough about the phenomenon or situatiask relevant questions. It

is susceptible to interviewer biases and refleyiigtcrucial (Patton, 2002).

Since an unstructured interview is spontaneousl@mskly structured, it will be

flexible and explorative of the beliefs and perdpes of participants (Bogdan &

Biklen, 1982; Cohen, Manion, & Morrison, 2000; Jebn & Christensen, 2000).
The quality of an unstructured interview dependstloa social interactions of

interviewer and participants; thus, there will bee tneed for subtlety in for

keeping track of the interview as well as givingddom for participants to

express themselves (Burns, 2000). Thus, leadingtigms will be avoided in this

interview in order not to direct the responses (kT & Bentley, 1993) and the
interview will be only controlled minimally to ensaithe focus of the topic (Burns,
2000).

A very formal, highly structured interview is oft@ontrolled by the interviewer
(Powney & Watts, 1987). The interviewer asks atpendents the same series of
pre-determined questions by using same words irsdnee sequences (Fotana &
Frey, 2003). This type of interview is useful fouliple researchers, multiple
sites or data collection at different times (e.gfobe, during or after an
intervention) because it can avoid the intervieweases and ensure the
consistency of the project (Patton, 2002). Althouigh data still can be
open-ended while the respondents supply their msign answering questions
(Patton, 2002), the interviewer cannot pursue uoigated topics or issues which
are not written in the interview questions (Bryma001). Thus, this interview

relies most on the questions which were framedreaind by the researcher.

A semi-structured interview, or interview guide eggch (Patton, 2002) contains
both elements of the above. It is based on a sptestletermined, more or less
structured, questions from the researcher but persome flexibility in the order
or wording of the questions across a number ofg@pants (Robson, 2002). It can
ensure that systematic data are collected fronsdhnge basic lines or inquiries of
each person interviewed and allows exploration rafividual issues or new
insights as they arise and has freedom of tailoangnterview to the particular
participants or workplace (Fotana & Frey, 2003;tdtat 2002). Its data is
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comprehensive although its flexibility might lead\arious responses and lack of
the critical or remarkable themes. This type ofiimew was appropriate to obtain
each participant cohort's experiences and peroeptad e-learning practice for
this study.

A semi-structured interview approach was employedhis study and it was
relatively open-ended but guided by some specpeneended questions (Bogdan
& Biklen, 1982; Burns, 2000). The guided questiargse only used as a protocol
(Johnson & Christensen, 2000). Using a semi-stradtunterview, participants
were probed for valid responses but they were alliblwed great flexibility and
freedom for making responses (Burns, 2000). Becafideaving an interview
protocol, using a semi-structured interview couddphto collect comparable data
across participants (Bogdan & Biklen, 1982; Cohdanion, & Morrison, 2000).

Individuals and groups may be interviewed. Indiadinterviews are the most
common form in the semi-structured and unstructuneerviews (Denscombe,
1998) because they are relatively easy to arrandealy one person’s ideas need
to be grasped and only one person needs guidamoegth the interview.
Individuals can express their own opinions or viams specific ideas are located
with specific individuals. Individual interviews ©gaalso be kept confidential. In
contrast, group interviews are harder to managetla@apinions expressed may
be those most acceptable to the group. Group ietgsvare suitable to explore
how group members discuss certain issues, how itbgyond to each other’s
views and the joint construction of meaning (Brym2001; Denscombe, 1998).

Interview is a powerful tool to collect both quative and quantitative data in
depth (Cohen, Manion, & Morrison, 2000). It has Hag response rates than
self-completion questionnaires because participargdikely to be more involved
and motivated (Patton, 2002) although errors mayiodue to respondent biases
or lapses in memory (Robson, 2002). The wording segliencing of interviewer
questions may have impacts on the results (Fotankréy, 2003), but the
respondents are still in favorable positions to regp their thoughts or
perspectives in natural situations (Bryman, 200he audio-tape technology for

recording interviews is often used (Cohen, Mani&Morrison, 2000). The
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semi-structured individual and group interviews adepted in this study because
they have flexibility in the conversation, openldgue about the key issues of
interest, and some control in systematic data ciodle. More details of purposes

in using semstructured interviews are discussed in Section 3.4.

The quantitative and qualitative findings from nplé cohorts of participants
provided cross-method triangulation. Triangulatmunrposes include to enhance
validity, as findings are corroborated, and to of®mme consistency across
methods due to confidence in the meaning of datamgarisons of all
participants’ perspectives provide a complemenfampose which can examine
ideas from different angles to see things fromedédht perspectives. Without
triangulation and complementation, the data cowdopen to misinterpretation.
The researcher could gain deep insights into ppaints’ perceptions and
experiences via equally emphasizing quantitative quralitative data. When the
researcher sought to examine administrator, insriemnd student perceptions of
e-learning practice, the interviews led to the gatien of rich qualitative data. In
contrast, quantitative data was used to explainpitevalence of some of the

phenomena occurring in this study.

3.3.3 Data analysis

Data analysis is to find patterns in data and tthevelop ideas to explain these
patterns (Bernard, 2000). Data analysis is an omgoéesearch activity where
results from early data analysis guide subsequata generation and collection
efforts (Maykut & Morehouse, 1994; Merriam, 200Data collected requires

transfer into readable forms for analysis, suchtraascribing and translating
interviews. Translation is also an issue of concstile aiming to develop a

questionnaire in a different language for the pgréints of the study and still

preserving the same ideas across linguistic bowgsléBcott & Fisher, 2004). It is

often hard to keep very accurate translation (HuT@andis, 1985) because it
cannot neglect the possibility of cross-culturainagptual equivalence (e.qg.,
non-equivalence on an abstract level) and constelated evidence for validity.

Each item of translation needs to be suitableéddbal context.
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Data analysis is a time-consuming and highly chagileg task, especially in
qualitative analysis. The challenges include malsegse of a massive amount of
data, reducing the volume of information to a maadde size, identifying
significant patterns and constructing a framewarktfie essence of what the data
reveal (Patton, 2002). Coding may be used to iflerstources, to preserve
anonymity and to reduce the tension between “miimig a sense of holism of
the interview and the tendency for analysis to @&enand fragment the data”
(Cohen, Manion, & Morrison, 2000, p.282).

There are several stages in qualitative analygiseate meanings, classify and
order these meanings, and then interpret the mgsn{@ohen, Manion, &
Morrison, 2000). Raw data in qualitative analysre aften transformed into
written words rather than numbers as the units wdlysis and they are
categorized and reorganized to identify themes.mde and issues from the
literature may assist in this process. Once orgahihemes had emerged from the
qualitative data, the interpretation is employedsé&arch for meaning (Patton,
2002) and it is the final and most critical phase¢he analysis process (Bernard,
2000). Appropriate interpretation can capture th#entic meanings behind the
themes (Huberman & Miles, 1994) and offer significa to particular outcomes
and put patterns into an analytic framework (Pat2002). Considering how to
report the substance and sequence of the findewsres rethinking the data and
may expose the researcher to understandings andims&ghts (Maykut &
Morehouse, 1994). Through interpreting the datdjecent answers to major
descriptive questions are composed and the reseamghtten up. This specific
description of events and people provides sufficidetails to the reader to
identify whether the researcher’s interpretatiorthef phenomenon is reasonable

and relevant for other situations (Denscombe, 1998)

In gquantitative analysis, univariate and bivariatealysis are often employed.
Univariate analysis analyzes a single variable apecific time but bivariate
analysis investigates relations between pairs obbkes. Quantitative raw data
are frequently transformed into a set of frequenltstributions. Frequency
distributions provide clues about how to break dovaniables (Bernard, 2000)

and their numbers of occurrence and percentagessest a measurement of
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responses. In bivariate analysis, the cross-tabuktind Chi-square tests display
and describe the relations between pairs of vasablhese techniques are used
for both the quantitative interview data and theesjionnaires. The Statistical
Package for the Social Sciences (SPSS) and Midrésafel software are two

appropriate and useful software tools for the gtetite analysis of this study.

3.3.4 Issues of trustworthiness

Traditionally, validity and reliability are two ingstant criteria to evaluate the
quality of research (Cohen, Manion, & Morrison, @0®erriam, 2001). Within
the positivist paradigm, reliability is a precomalit for validity (Lincoln & Guba,
1985). Reliability refers to the consistency andlioability of the study or the
extent the findings could be replicated across timethods, and samples (Cohen,
Manion, & Morrison, 2000; Guba & Lincoln, 1989; Miam, 1988). The
positivist view of validity indicates the resultseaaccurate or reflect reality
(internal validity), and are generalizable (extérwalidity) (Bryman, 2001,
Robson, 2002).

Due to the difficulties in obtaining replicable ddtom a complex social context,
Guba and Lincoln (1989) propose that interpretiesearch needs to be
trustworthy and trustworthy research needs to lcaeéibility, transferability, and
dependability and confirmability. These criteriae ansed to ensure the data
generation and analysis is reasonable and justi8egeral techniques verify the
trustworthiness of qualitative research. Theseuntelusing multiple methods for
data collection or triangulation and peer debrgfior enhancing credibility;
working in depth (thick or rich description) to emte transferability; and
establishing an audit trail to enhance dependglaiitd confirmability (Guba &
Lincoln, 1989; Lincoln & Guba, 1985). Using method®md source data
triangulation (see Section 3.3.2) is an effectaehhique to shed light on a theme
or perspective and enhance the credibility of thedys (Cohen, Manion, &
Morrison, 2000; Guba & Lincoln, 1989). Peer debngfallows a researcher to
discuss tentative hypotheses with a disinterested who can pose questions and
suggest alternatives or uncover concepts and assumapthat may have been
“implicit within the inquirer's mind” (Lincoln & Giba, 1985, p. 308). These two

techniques can be used to increase credibility.
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In qualitative research, the sample selection isenaften purposeful than random
so the user of the findings needs to decide if theply to their own situation
(Merriam, 2001). The researcher must provide tlod @r “thick description
necessary to enable someone interested in makiragster to reach a conclusion
about whether transfer can be contemplated as sibidy” (Lincoln & Guba,
1985, p. 316). In this sense, a highly detailedcdeson of the context for the
research and of the data itself, often includingelesive segments of verbatim
transcript in the case of interview data, are piesiby the researcher to enhance
transferability which shifts validity from the remeher to the reader (Lincoln &
Guba, 1985).

The notion of dependability is that given a cleasdatiption of how data was
gathered, open acknowledgement of the context tladindings are acceptable
within that context (Lincoln & Guba, 1985). Howeyédrdoes not mean the same
results would be obtained in the same setting @mskdime and different

researchers may interpret their data quite diffigydout no less reliably (Kvale,

1996). In order to enhance dependability, Lincatal &uba (1985) suggest the
researcher needs to establish an audit trail toribeshow data were collected,
how categories were derived, and how decisions wa@e throughout the study.
Moreover, triangulation such as multiple methodslafa collection and analysis
or training and practice of the researcher are w@aysprove the dependability or
reliability of the research (Merriam, 1988). Comf@bility concerns the influence
of the researcher on the data so it is an apptepriay to describe the objectivity

of a naturalistic qualitative study (Lincoln & GykEd85).

The techniques described above, which includedtiktion of multiple methods
and multiple perspective of participants, peer wdimg, thick description, and
audit trail, were adopted to improve trustworthsed this study. In sum, the
trustworthiness of a study depends on the eyebeofdader, and the researcher
only can persuade the reader through careful usteabfniques to check the
validity (credibility and transferability), relialtty (dependability) and objectivity
(confirmability) for both naturalistic/qualitativeand positivistic/quantitative

research.
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3.3.5 Ethical considerations

Ethical considerations are important in educatiaeskearch because it involves
human participants and the meanings constructethéresearch arise out of the
trust and rapport developed between the reseaatttethe participants. The main
ethical concerns include following areas: accegsarticipants, gaining informed
consent and avoiding deception, the right to pyvaad confidentiality, and
protection from harm (Cohen, Manion, & Morrison 080 Fotana & Frey, 2003).
Access to participants indicates recruitment of imeividual participants and
access to the location of the participant group@ining informed consents
implies potential participants have been invited &rlly informed of the process
of the research and they are free to choose whetheot to participate in and
throughout the study (Cohen, Manion, & Morrison0Q@) In general, informed
consent must be recorded in writing or on tape €@8ak999). Deception should
be avoided in data presentation (Bryman, 2001).rigle to privacy is associated
with not only protecting the identity of the panpant but also with the
confidentiality of the data collected from that fo@pant. This is often achieved
by storing and reporting data under codes and pegmas (Cresswell, 1998). The
researcher has a responsibility to care for paditis and ensure there is no
potential which could be caused to them and the@mraunities by any part of

research.

To sum up, the main considerations in an interpxetamethodology include
multiple perspectives, multiple data generationhods, data analysis, issues of
trustworthiness, and ethical considerations. Thed gection discusses how these

considerations were addressed in the current i@seasign.

3.4 The current research design

An interpretive paradigm with a socio-cultural viek learning was adopted as
the basis for the research methodology becausentietion was to capture the
richness of participants’ experience and to undacstthe social reality as
constructed by administrators, technical suppoopfes instructors, and students
(Cohen, Manion, & Morrison, 2000). This sectionssetit the research design for
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this study. It includes details of the participamisw data were generated, the data
analysis, how trustworthiness of data and integbi@is were ensured, and ethical

considerations.

3.4.1 Participants and data collection strategies in the study

E-learning is an activity that involves five colwordf participants within the
university. The participants include administratdéeshnical support staff, student
assistants, instructors from a number of collepes thad, and had not, designed
and implemented e-learning courses and e-learnutgsts. Thus, new analytical
approaches were used to explore their perception experiences about
organizational relationships, financial operatianstructional costs, faculty work,
faculty roles and responsibilities, student pgration patterns, and so on.

Informed consent was gained for all these partitdipésee Appendices A — I).

An informal approach via email and phone call wérst made to the Vice
President of NRU for permission to undertake tluel\st A meeting was held with
the Vice Principal in November, 2004 at NRU in Tamto gain informed consent
from him. He received an information sheet desoghihe project in detail and
seeking permission from him to approach participaat university for this
research (Appendix A). Then, the Dean of the OffifeAcademic Affairs, the
Director of the Computer Center, the Dean of eadiieGe whose instructors
were involved in e-learning, and the Heads of tlinysikks and Life Science
Departments were approached to invite their degartrto take part. Permission
to approach their staff was gained from them. Taleg received an information
sheet describing the project in detail and thefiorined consents were obtained
(Appendix B).

The Dean of the Academic Affairs and the Directbthe Computer Center were
invited to take part in this study themselves amfdrmed consent (Appendix C)
was gained from them for this. After getting pemios from the Dean of
Academic Affairs, the Group leader of the Teachimigrmation in the Office of
Academic Affairs was invited to be interviewed. Heeived an information sheet

outlining the study and the informed consent wasiokd (Appendix D).
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The participating technical support people includehnical support staff and
student-assistants who provided their technicapsrtipto instructors using the
university e-learning system. After getting perrnossfrom the Director of the

Computer Center, two technical support staffs ia omputer Center were
invited to be interviewed (Appendix E). Moreovesuf e-learning instructors who
had assistant support from the university recomreénchterviewing their

student-assistants. They received an informati@etsbutlining the study and the
informed consent was obtained (Appendix F).

Two sets of instructors who used and did not usaeting involved in this study.
According to the information from NRU e-learningssgm on September, 2004,
150 instructors who were involved in e-learninggtice were invited to complete
a survey for instructors in January, 2005. An infation sheet outlining the study
and the questionnaire (Appendix G) was given toitiseructors. Completion of
this survey was taken as consent to use the date iresearch. For the interviews,
the researcher mailed and emailed the interviewtation letter attached with the
questionnaire simultaneously. The researcher cldeitlereturned questionnaires
to find out who has agreed to be interviewed by @etmg the contact
information and then invited them to participatea \phone call and email.
Twenty-seven e-learning instructors including stearning instructors in the
Science College agreed to be interviewed and haea lkent emails containing
the general aims of the interviews for this reseaaod a time schedule. An
information sheet for interview was sent to thend #meir informed consent was

gained (Appendix H).

The researcher also sent emails to invite all nteaming instructors in the
Physics, Chemistry and the Life Science Departmentse part of the study and
then selected from those volunteers to be intemtew he criteria for selection
were based on the instructor’s interests, subjecttent and their teaching
experiences. The researcher invited those selexiaek-learning instructors in
person and then gave an information sheet outlinirey interview and their
informed consent was gained (Appendix I).
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Through notices from seven voluntary participatiegearning instructors,
students enrolled in the participating instructartairse were informed about the
study and invited to participate. 480 students weveéed to complete the survey
for students in January, 2005. An information shaétining the study and the
questionnaire (Appendix J) was given to the stuglentlass time. Completion of
this survey was taken as consent to use the dakte iresearch. At the same time,
with the notice about the study from participatimglearning instructors,
thirty-three students enrolled in the participatiedearning instructor’s course
were invited to take part in focus group interviewkese students were invited
from different instructors’ classes. More than hafithese participating students
were taught by instructors with student assistamgpert and nearly half of
students whose instructor did not have studenst@sgi support. They were in
eight focus groups. The students who agreed tonteeviewed were given an
information sheet containing the general aims efititerviews for this research

and a time schedule. Their informed consent wasgdmed (Appendix K).

All questionnaires were administered in January)52@nd all interviews were
held in February, 2005 at NRU in Taiwan. The redears allowed the
respondents to mail or fax back their consent foFollow-up thanks emails
helped the researcher to arrange the interviewdsthewith the respondents.
Follow-up phone calls were made to confirm theriigav time and address any
concerns. Before the date of the arranged intervibe researcher checked the
time, date and place with the respondents agaiphioye. Table 3.1 summarizes
the participants, data collection methods and fimefor this study. Data for the

study are generated and described in detail iméxé section.

Table 3.1
The participants, data collection methods, and time
Participants Data collection methods Time
3 administrators Interview Feb/2005
2 technical support staff Interview Feb/2005
10 student assistants in five groups Interview /Fehb
69 e-learning respondent instructors Questionnaire Jan/2005
33 e-learning instructors in total:
® 6 science instructors Interview Feb/2005
® 21 non-science instructors
® 6 science non-e-learning instructors Interview Feb/2005
376 e-learning respondent students Questionnaire an/2005
33 e-learning students in eight focus groups [idevv Feb/2005
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3.4.2 Data generation methods used in the study
Data were generated through questionnaires andviemes for this study. They

are described in more detail below.

Questionnaires

The questionnaires for instructors and studente wesigned and then piloted (by
four instructors and six students in Taiwan and NEsaland) to check for the
validity, reliability and practicability of the gsgons. All of the volunteers who
pre-tested the questionnaires provided helpful ssijgns for clarifying the
intention of the questions, justifying the inclusiof certain questions, eliminating
ambiguity, ensuring there were no offensive or geesquestions, and designing
the questions so that they were easy for partitgpemnunderstand and complete.
To minimize the inaccuracy of translation, the e@sker used both Mandarin and
English in the instructor questionnaire but thedsht questionnaire only used
Mandarin for simplicity. Two instructors who weranfiliar with English and

Mandarin helped to check all the translations asjionnaires.

In order to fully reach the selected populatiom tesearcher mailed and emailed
the invitation letter and the attached questiomairMicrosoft Word format file
simultaneously. The researcher allowed the respusadéo complete the
questionnaire either through the mail or by em&ibllow-up emails helped
improve the response rates. The researcher hadoaehe questionnaires (see
Appendix J) to 150 e-learning instructors by postakil and email.
Simultaneously, e-learning instructors were alskedsto help distributing the
questionnaire (see Appendix K) to their studenisve® e-learning instructors
have helped to give 480 copies to their studentsotial, 84 instructors and 399
students have returned their completed questiomrether an electronic Word
file or a paper questionnaire. However, of thegeinktructors indicated they did
not like to answer the questionnaire because @hthad just enrolled on the
system but they did not really use it and 6 of thead used it before but they did
not have any e-learning experience within theseetlyears. Similarly, 23 students
only answered the first section of the questiorndut did not answer the

remaining sections. For reliability and validityasens, the researcher did not
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count those respondents. Therefore, the total vabg@ondents are 69 instructors
and 376 students. An overall response rate foruasirs is 46% (=69/150) and
for student responses is 78% (=376/480). Whereuctstrs and students did not
respond to specific questions, but had otherwisepteted the questionnaire, their

responses were recorded as ‘missing’.

Both questionnaires contained a mix of closed, titzive and open-ended,

gualitative questions. The closed, quantitativestjoas included multiple choices
questions and 5-point Likert rating scales (strgragjree to strongly disagree) that
provided numerical data. In order to get more iptderesponses from the
participants, some open-ended questions were uBeth quantitative and

qualitative data received from the questionnaireewsit onto computer disks for
further analysis using a statistical software pgekée.g., Excel and SPSS). The
researcher read through all the qualitative datdeteelop the coding categories
and identified by using different colors to higlilighe patterns. Through several
readings of the data, the qualitative responseg weded and categorized in an
interpretive manner and were also quantified. Fikeas in the questionnaire are
explored for this study: background of e-learnimgpondent instructors and
students, instructor and student e-learning expee® and general perceptions,
factors influencing their use of e-learning (ejersonal, policy, technological,

and pedagogical factors, etc.), perceived benefiid challenges of e-learning
practice, and suggested strategies to enhanceargnlggractice, especially for

science education.

Interviews

With the written permission of all the participangésich interview was audio taped
and lasted 60-110 minutes. Open-ended and leadiegtiqns were mutually
employed in the interviews in order to allow freedof expression and lead to
increased focus on the study. All participants felppy and were enthusiastic to
be interviewed, and each provided extensive inftionaand suggestions. Each
interview was transcribed verbatim by the researohiétranscripts were verified
by two other people who volunteered but with notctual interest in the study.

Based on the cohorts of participants, four setatefviews are described below.
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Administrator interviews

The interview started with the Dean of the AcadeAi@irs and the Director of

the Computer and Network Center being asked to ridbescheir general

perceptions of and future plans for the e-learnpafjcy context at NRU, the

criteria of a successful e-learning practice, theved into a discussion on their
views of e-learning benefits and challenges, faciafluencing instructor and

student use of e-learning, and possible stratefpesenhancing university

e-learning practice.

The interview with the Group Leader of the Teachimigrmation in the Office of
Academic Affairs helped gain his practical expecen of e-learning
implementation such as the incentive pay for teaghiours, instructors’ concerns
about the evaluation of the workload, the challenggced in their support
services and their perceptions of the ways techsigaport could be improved for
curriculum design, and so on. This group leadatse one of the MOE inspectors,
so he provided much information concerning aboetrtational e-learning policy,
its evaluation system, and the development concefnather universities and
institutions as references. All the questions omimdstrator interviews were

summarized in Appendix L.

Technical support people interviews

Two sets of technical support people were intereg@wirstly, the interview with
technical support staff could gain their ideas lvé thallenges faced in their
support services and their perceptions of the teahsupport for improving the
curriculum design, and so on. Secondly, the studsesistants were asked about
their perceptions of university support policy #tearning, how they supported
their instructors in e-learning courses developmand what they saw as benefits
and challenges of e-learning practice. This ineavobtained the instructor needs
with assistant support while developing e-learntogrses. All the questions for

technical support people interviews are summariaeégppendix M.
The instructor interviews

Two sets of instructors were interviewed which urmigld instructors who used and

did not use e-learning. In the interview, twentyese e-learning instructors were
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asked to describe why they used e-learning, theoradhey associated with
effective teaching and learning, what made for ctife e-learning; what
challenges they and their students faced in edlegrnheir perceptions of why
their colleagues did not use e-learning, and teees around using, or not using,
university technical support. They were also askedsuggest strategies to
enhance e-learning practice, especially for scietecation. Simultaneously, six
non-e-learning instructors who were in the CollegeScience were asked why
they did not use e-learning, what they saw as #metits and challenges, and
what the encouragements for their use of e-learareg The same questions were
asked of each instructor, but as the interviewsewapen not all instructors
discussed the questions in the same depth. Theiause$or instructor interviews
are given in Appendix N.

The student focus group interviews

The respondent students were invited to be intereieas a group due to the
provision of a natural, comfortable situation. Theidents could share their
experiences with their peers and reflect on theesarearning courses. In the
focus group interview the students were asked tscrdee why they used
e-learning, the factors they associated with effecteaching and learning, what
strategies used by their instructors made for gffee-learning; what challenges
they and their instructors faced in e-learning, #mlissues around using, or not
using, university technical support. They were asked to suggest strategies to
enhance e-learning practice. The same questions asked to each focus group,
but as the interviews were open not all groupsutgised the questions in the same
depth. All the questions for student focus-grougerviews are summarized in

Appendix O.

3.4.3 Management and coding of the questionnaire and interview
data

There are several stages in quantitative and qtiaétanalysis. Before doing the
analysis, the researcher managed and coded atlatiaefrom the questionnaires
and interviews. The quantitative data for closedsgjons in the questionnaire and
the quantitative interview data were put into thed and SPSS files where can

use the univariate and bivariate analysis to amalgz single variable and
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investigate relations between pairs of variabldse fualitative responses from
open-ended questions in the questionnaire weraltypebatim into the computer
in Mandarin and then the researcher translatethalie qualitative responses in
English. The translations of responses were veribg two other people who
volunteered to check its validity and reliabiliiyll the participants’ responses for
each question had Mandarin and English versionsh Earsion of responses was
saved in separate working sheets in Excel or SH8S§ The researcher coded
those responses by identifying the question nundmer instructor number or
student number (see Table 3.2). Through severaimgsa of the data, the
researcher identified the patterns based on tkealiire. Some responses were
counted in two or more categories. Although thelitateve responses were
categorized in an interpretive manner but they veése quantified. Raw data in
qualitative analysis were transformed into numlssshe units of analysis and

they were categorized and reorganized to idertigyes.

Similarly, the qualitative responses from the iniws were transcribed verbatim
by the researcher and the transcripts were verifigdwo other people who
volunteered to check its validity and reliabilitpcaby the researcher through a
comparison with the audio tapes and notes fromntfeeview session. Although it
is often hard to keep very accurate translationi (BluTriandis, 1985), the
researcher has tried her best to keep each itamnarglation suitable to the local
context for validity. All data collected and repsitwas coded to provide a
reference to the data and to protect the anonyaiityye data source. Table 3.2

summarizes the code regulations for questionnaidargerview transcripts.

Table 3.2
The code regulations for questionnaire and intesvieanscripts
Category Code Meaning of code
Interview AAI Administrator A interview (in tota administrators, from A to C)
TAI Technical support staff A interview (in tot@,staff members, from A to B)
SeiAi Science e-learning instructor A interview {otal, 6 instructors, from A to F)
SneiAi Science non e-learning instructor A intewi(in total, 6 instructors, from A to F)
NSeiAi Non-Science e-learning instructor A intewi(in total, 21 instructors, from A to V)
SgAil Student group A interview first person (@ai, 8 groups/33 students, from groups A to
H)
SsAil Student assistant support group A intenfiest person (in total, 5 groups/10 students,

from groups A to E)
Questionnaire Ql.n1.n2  Questionnaire for Instructor. Question number.rlretbr number (in total, 32 questions
for 69 instructors) (e.g., Ql.1.1, QI.32.69)
QS.n1.n2 Questionnaire for Student. Question number. Studemtber (in total, 21 questions for
376 students) (e.g., QS.1.1, QS.21.376)
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In this study, all the participants’ interviews wecoded. For example, (AAI)
noted Administrator A interview. (TBi) was Technlicupport staff B interview.

(SeiCi) indicated Science e-learning instructor @etview. (NSeiDi) was

Non-Science e-learning instructor D interview. (f&Eneindicated Science non
e-learning instructor E interview. (SgAi3) refers $tudent group A interview
third person. (SsFi2) indicated Student-assistappsrt group F interview second
person. For the questionnaire, the responses ofFepeed questions for instructor
and student questionnaires were also recorded twerb@hese were coded as
(Ql.n1.n2) and (QS.n1.n2), where Q refers to qaestire for instructor (QI) and
student (QS) and the first number (nl) refers testjon number in each
questionnaire and number 2 refers to respondent fihhose questionnaire the
data is drawn. For example, (QI1.10.25) indicatestrirctor 25 answered the tenth
question in the questionnaire for instructors. (@\376) noted Student 376

answered question 12 in the questionnaire for sitde

All information gathered will be stored safely and record of participants’
identity will be stored with the raw data. Datalvaié held for three years and then

destroyed in a secure manner.

3.4.4 Data analysis procedures used in the study

SPSS and Microsoft Excel were the two statisticatadanalysis software

packages used in this study. All the quantitatia¢éadncluding quantified data

from open-ended questions in the questionnairesraadviews were graphed as
histograms, and a set of frequency distributionssstabulations and Chi-square
tests were calculated where appropriate. All paegss in the quantitative data
analysis are rounded to the nearest full perchatefore totals do not always add
to 100% in the results.

Before starting to analyze data, the researcheskeltethe data set for errors. In
order to prevent messing up analyses, the reseamchially spent the time
checking for mistakes which may have occurred wéatering data. Firstly, the
researcher was primarily looking for values thdit datside the range of possible
values for a variable. To check for errors the aedger also used SPSS to inspect

the frequencies for each of variables. This inatlidk of the individual items that
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make up the scales. There are a number of diffevaps to check for errors using
SPSS. For instance, in checking categorical vagsale.g., familiarity with
national and university e-learning policy) for espthe researcher used the
“Descriptive Statistics--Frequencies” function teeck minimum and maximum
values, and the number of valid and missing cabeschecking continuous
variables (e.g., age) for errors, the researcheed ushe “Descriptive
Statistics-Descriptive” function to check minimumdamaximum values, mean,
and standard deviation. Secondly, find the errorthe data file if some
‘out-of-range’ responses were found (e.g., a 3 dender or for yes/no), the
researcher used “Data Editor-Find” or “Descriptymtistics-Explore” functions
to find the errors in the data file. And then, esravere corrected before these
scales were calculated. The data were then fuititerrogated by looking for
differences between the means of a number of Masablifference significance
being examined using the Chi-square test for muoae two independent sample
distributions (Muijs, 2004; Wiersma, 1995). Difface in significance was also
examined using differences in percentage of agregrtas being defined as the

combination of the strongly agree and agree ratimgthe Likert scales.

The interviews were transcribed in Mandarin andttranslated into English. In
order to ensure the veracity of this translatiomp ttolleagues who knew both
Mandarin and English verified the transcripts afnaall sample of the interviews.
The constant comparative method was used to anahgetranscripts. The
comparisons lead to tentative categories which Wwased on the literature review
and the information that came out of this studye Tésearcher read the transcripts
and manually highlighted the quotes that fittea ioategories. Similar views and
issues raised by participants during their intemgieand in open-ended questions
in the questionnaire were clustered together atigwoverriding themes and
sub-themes to emerge that were synthesized in iexger The major themes
discussed in the interviews and questionnaires wergified and are presented in

this study.
The researcher used complementary data collectmeepses (Shulman, 1986) to

provide depth and breadth in identifying and analyzll participants’ data. In

this study, the integration of questionnaire aneriview approaches offered the
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researcher an opportunity to develop a completelysisafrom a holistic
perspective of participant engagement in e-learii(agll, Borg, & Gall, 1996).
The researcher compared, triangulated and syndtesilt the results from the
questionnaires and interviews based on the resemestions and five cohorts of
participants. The administrator and support pepeeptions of e-learning based
on the interviews will be presented in Chapter #e Tinstructor and student
perceptions of e-learning which are synthesized tldé findings from the
questionnaires and interviews will be presente@hapters 5 and 6 respectively.

3.4.5 Trustworthiness techniques used in the study

By using multiple methods (questionnaires and umsvs) and five cohorts of
participants for data collection and analysis,résearcher was able to identify the
important elements of the multiple realities of tharticipants (Section 3.3.2).
Thick description of the research setting, the vitlial contexts and the
individual participants is provided. Further, thetion of dependability is clearly
identified by describing how the participants weetected and by describing the
participants (Section 3.4.1 and Section 3.4.2),landescribing the contexts from
which the data arose (Section 1.2 and Section Ar2audit trail of how the data
was treated is described in Section 3.4.3 and @e8té.4.

As Muijs (2004) said, “It [validity] asks the quest: are we measuring what we
want to measure?” (p.65) Thus, for the content eiitdrion validity checks, the

researcher used a panel of experts in the field jwtiged the instrument as well.
The panel of experts included the advisors of dsearcher, the staff who worked
for e-learning at the university, and colleagues$e Tresearcher followed a
pre-developed theoretical framework and also ude8SSto statistically measure
whether there was a relationship between the measnt and those factors using
techniques such as the correlation coefficient.tRerconstruct validity check, the
researcher designed an instrument which contaieeeral factors rather than just
one. For example, the researcher used differemicéspf factors (e.g., perceived
benefits and challenges, enablers and inhibiterd, differences between F2F
instruction and e-learning) to explore and vertig factors influencing instructor

and student use of e-learning. The extent to wtiiehdata fit that theory is called
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‘construct validity’ (Muijs, 2004, p.82). The reseher also asked her advisors to

check the theoretical knowledge of e-learning, Basethe literature reviews.

Reliability determines the quality of measuremestiuments and it refers to the
extent to which test scores are free of measurement (Muijs, 2004). The
researcher checked internal consistency reliabilégause the instruments have
more than one items. The researcher first detedrtimat the six P’s subscales she
hypothesized exist and are measured by the vasiahle thought they would be,
testing construct validity. The internal consisteneliability refers to whether all
the items are measuring the same construct (M2084, p.82). For example,
instructors were asked about their teaching methedsipment used, effective
strategies in e-learning teaching, and pedagogioaterns and all these four
issues referred to pedagogical factors influentiregr development of e-learning
courses. In general, more items means higher iélyalbut it is not necessary to
take this to extremes because respondents canoged.ldor most attitude type
scales, somewhere between four and ten itemseaut to sufficient reliability.

The questionnaires that had been completed bynSteuctors and students were
used as the basis for interview questions; theywasked to explain why they had
given the particular responses. This provided aenumtailed description of the
thinking behind the responses, and was intendechézk the dependability of

their responses.

Furthermore, in quantitative research the reseamtien wants to generate from
a sample of the study to the population. Thus,rédsearcher had calculated the
probability (i.e., the statistical significance difference) that the relationship
would occur if there was no difference in the papioh. If this probability is less
than 0.05 (5 per cent), the researcher would sal/ ttte finding is statistically
significant. For example, the researcher checked rétationship between the
instructor familiarity with university support poyi (e.g., student assistant support)
and their teaching methods (e.qg., video of lessmasonline discussion) with the
null hypothesis that there is no difference intdsching approaches of instructors
who were or were not familiar with university edleiag policy. Similarly, the

relationship between instructor ability in usingearning and their age or position
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was also inspected. These investigations woulckas® the generalizability of the

study.

3.4.6 Ethical considerations

This study follows the University of Waikato HumBResearch Ethics Regulations
2000. The ethical guidelines of the study and ethapproval to carry out the
work were granted by the Human Research Ethics Qtieemof the Center of
Science and Technology Educational Research dtineersity of Waikato. The
ethical issues of informed consent, confidentialégd potential harm were

addressed in the study in an ongoing manner.

All participants were reminded that their participa is voluntary and all

information would be kept confidential. Their weitt informed consent was
obtained at the beginning of the study, withoutrcim® (see Section 3.4.1).
Exploitation of the relationship between resear@rat participants was prevented
(see Section 3.4.2). Participants’ privacy and icamitiality were respected

through the use of coding (see Section 3.4.3). i@enfiality was a particular

concern as the research was conducted in a rdiatm®ll country area and in a
specific national university, where most of the peoin education know each
other. The researcher was a lecturer in the untyess she knew many of the
participants and the participants also knew theaeher. Thus, demonstrated
confidentiality and acknowledged the aims of theesgch was important for the
development of the trust needed to support opesusisson with the participants.
Some participants tested the meaning of confidigtiay asking the researcher
what other participants had discussed with her hdt other participants had
said. Attention was also paid to whether the inolusf specific details might

serve to identify participants to the wider comntyni

Participants’ right to decline and the right to egs their information were
explained. Participants own their raw material @ctéed while the researcher owns
the analysis of the data. The information colledtedh this research was strictly
confined to the use of academic study.
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3.5 Chapter summary

This study employed an interpretive methodology asdd the qualitative and
quantitative methods with the notion of socio-crtdtuearning to understand the
participants’ experiences and perceptions in arabhgocial context. Data were
collected through questionnaires from the instnsct@and students and through
semi-structured, tape-recorded, individual and pgromterviews from the
administrators, technical support people, instmgctand students. The data
collected in this study was confined only to thpseticipants who were invited to
take part in this study. It was assumed that alippants cooperated to honestly
report their experiences during the interviews amdthe completion of the
questionnaire to reflect on their experiences amttgptions. The data were
analyzed by diagramming the issues that particgpaaid would influence the
future of e-learning practice at the universityTiaiwan and through coding the
transcripts of interviews and open-ended questiamsl the data analysis of

guestionnaires.

The trustworthiness of the study was enhanced byofisnultiple perspectives,
and triangulation with alternative questionnaired aimterview data sources.
Verification was achieved through volunteer memtieecks and use of statistical
data analysis packages, by using different themaetlenses, and through
discussions with other researchers or experts.cétlioncerns were addressed
through informed consent and confidentiality attafies. Based on the research
guestions on different cohorts of participants diberature review, the data
analysis that emerged from the study provided taeméwork for the following
three chapters. These are administrator and supperton perception of
e-learning (Chapter 4); instructor perceptions dearning (Chapter 5); and
student perceptions of e-learning (Chapter 6). Mmary of the findings in
relation to the e-learning literature are describe@hapter 7. A model proposed
for effective e-learning practice in Taiwan univgrscontext, and implications

and suggested conclusions are addressed in Clgapter
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Chapter 4 Administrator and support person

perceptions and experiences

4.1 Introduction

This chapter outlines the findings from interviewgh three administrators and
twelve e-learning support people (two technicatf stad ten student assistants in
five groups). The student assistants were oftemugti@ students. Data were
generated through interviews. It is reported ire¢hsections: the perceptions of
university administrators, the perceptions of ursitg technical support staff, and
the perceptions of student assistant for e-learsumgport. The purpose of these
sections was to allow the researcher to interpnet research findings as to
describe the characteristics of e-learning contextaiwan and provide possible

enhancement strategies for e-learning practice.

4.2 Perceptions of administrators

Three administrators in the administrative and néxdl division were interviewed:
the Dean from the Office of Academic Affairs, th@gp director from the Office

of Academic Affairs, and the director of the ConguCenter. The Office of

Academic Affairs is responsible for managing unsigr academic affairs

including distance teaching and e-learning practitbe Computer Center
provides all university technology and e-learnirygtems and technical support
for instructors and students. E-learning practisepromoted by these two
divisions. The three administrators were askedescdbe what they knew about
the national and university e-learning policy, th@rceptions of the benefits and
challenges of e-learning, their perceptions offttators influencing instructor use
of e-learning, their ideas for possible changes thedways they might improve

e-learning practice, especially for science edoaat e-learning.
4.2.1 Perceptions of the national policy for e-learning

The three administrators were each familiar witd ttational e-learning policy.

All three considered the national e-learning polltgd influenced university
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e-learning practice. Administrator A remarked, @aining is a trend. The MOE
and NSC (National Science Council) maximize itscpca to all the people and
also initiated many e-learning related researclepts at all levels of educational
institution and enterprise (AAIi.1.2.6).” Administaa C noted:

The government has a five-year National Digital teoh Development Plan to promote and
integrate e-learning development. This plan inctudspects such as promoting e-learning
development both in technology and courseware desigd the protection of copyright.
(ACi.1.3.2)

The administrators indicated that, in 2001, the Mgl defined e-learning for
on-campus university students as electronic/ordisgisted instruction. Students
could take certain distance education or e-learnmgses from other universities
for credit so long as the credits did not exceee third of their total graduation

credits. In 2005, in order to enhance e-learniragtce, the MOE increased the
distance or e-learning course-credits to half thimaltgraduation credits. They
noted this had encouraged instructors and studeatsuse e-learning.

Simultaneously, the administrators noted the MO&nadd universities to provide

some credit certificates or degrees for on-thetjalming or continuing education

via e-learning. Businesses and other enterprisesqied the development and
use of e-learning as an efficient and cost effectivay to improve staff work

capability.

All three administrators noted many universitiescpe/ed this e-learning capacity
building model could be applied to their staff aado could improve instructor
and staff ICT knowledge and skills for enhancingaepus development.
Administrator B remarked, “E-learning could improvastructor and staff

information technology ability for the improvemeot e-campus development.
The university needs to inspect and learn how fayafhe business enterprise

e-learning practice model on campus” (ABi.1.2.8).

Two administrators indicated the national governimprovided technologies
infrastructures and technical support for univgredlearning development so the
MOE evaluated the performance of university e-lgaypractice. However, they
just counted on the greater numbers of coursesgedwnline and no guidelines
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for effective pedagogy. In this setting, instrustavere left to be responsible for

developing their own e-learning pedagogy.

4.2.2 Perceptions of university policy for e-learning

The administrators considered NRU did not have tailde and well-defined

policy for e-learning implementation. There wasdo@zumented university vision
or goals for e-learning practice, no senior e-lg@nperson dedicated to
coordinating its development, no cooperation polibgtween university

departments or other universities, and no evalnaystem for e-learning courses.
They expressed a desire to help the universitgtag such an e-learning policy.
But, based on the national e-learning policy, theversity had initiated its own

e-learning policy and development. The universitpvled many e-learning

facilities and incentives to encourage instructtrsdevelop e-learning courses
such as multimedia facilities, awards, extra pagchnical staff support and

student assistant support. Administrator C desdribes:

The university has provided many computer technobigd related multimedia facilities in
the Computer Center. The instructors could boriow use. If they face any difficulties or
problems, they could ask the student assistareatmical staff to help them. In addition,
the instructors also could apply for student aasistsupport from the university.
(ACi.1.5.6)

Three administrators indicated NRU had a respaitgiltio provide distance
teaching and e-learning because the MOE required kKRprovide this support
for other university’s students and public peopiecontinuing education. They
noted the university still emphasizes teaching bseavery year MOE evaluated
the performance of distance teaching and e-learmngniversity educational
practice although NRU defined its goal as a res$earented university.
Administrator A remarked, “NRU is one of the MOEBosen universities for
broadcasting ‘distance teaching’ courses to othnéreusities and the community.
E-learning and distance teaching were two imporit@ms in every year's MOE
evaluation of university educational practice” (ARR.7). This administrator also
noted that NRU had many instructors and resourcgsrdvide this support so

enhancing e-learning practice was necessary. Harkeah:

No matter synchronous distance teaching or asynolis e-learning instruction, we must
know how to strengthen its usage in many varioesd$i Our university has lots of
resources such as many instructors in many diffezelleges and many good conference
rooms. We do not have any difficulties to initiateny different kinds of courses for our
students or staff, but other universities may hadifficulties in providing some courses for
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their students and staff. Therefore, those unitiessirequire our support in distance
education or e-learning. | think our university sltbenhance our e-learning practice more.
(AAI.1.3.3)

Three administrators remarked e-learning and distateaching could be
integrated with face-to-face instruction to impromstructor and student teaching
and learning quality. They pointed out that e-le@agnor distance teaching and
F2F each had their own advantages and disadvantBgesnstance, e-learning
allowed students more flexibility in learning, bwith F2F instruction students
could more easily ask questions and interact wstructors and peers. However,
administrators were emphatic that e-learning cawdtl replace traditional F2F
instruction. Education was not just knowledge tfan$ut also involved social
interactions among instructors and students. Thumsyersity followed the

national e-learning policy to treat e-learning asine assisted instruction for
on-campus students. But, students were allowedki®m &4 maximum of half of the
total credits for graduation in distance or e-l@agncourses. This policy

encouraged instructors and students in their ugel@drning.

4.2.3 Perceptions of the benefits and challenges of e-learning
In this section the benefits and challenges of aedieg for the students,

instructors, and university as described by thedalf@administrators are discussed.

Benefits for students

All three administrators noted the main goal of @dion was to improve student
learning outcomes so any teaching approaches beadefo this should be

implemented widely. The three administrators com®d a well-designed

e-learning course could both motivate students angrove their learning

outcomes. Synchronous and asynchronous interacti@ansonline discussion,

email, bulletin boards or online Q and A were thau be attractive to students,
although they acknowledged a timely instructor oese was important. The
administrators considered the provision of videbessons and other audio-video
products could help students preview and review dherse materials thereby
improving their learning outcomes. They also nosedne instructors provided
online references or quizzes, assignments soshelents could do more practice

to improve learning outcomes.
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Benefits for instructors

As to the benefits for instructors, the administrateach agreed instructors could
easily update course materials for reuse in the maxnd of the same course
although the initial creation of e-content neededcimtime and effort. They
considered this situation had the potential to cedieaching loads and improve
teaching skills and quality. They considered edaway could improve instructor
personal technical knowledge and skills in reseatehching approaches and

course design. Administrator C remarked:

E-learning can improve instructor personal tecHricawledge and skills for their teaching
or research such as searching for reference pap&msbsites for students or their research.
Instructors can view and emulate other instructerlearning courses. Then, they will learn
and re-consider their own course design and tegdpproaches. Moreover, e-learning lets
them easily update their course materials and régsa for next time for the same course.
This also will reduce their teaching load. (ACi.1)6

Benefits for the university

Concerning benefits for the university, three adstiators agreed e-learning was
seen as a tool that not only could help univergtyncrease its competitiveness
and reputation but also could make or save monaydyyof selling e-content and
a lower educational cost per student per coursey fibted the trend of e-learning
pushed the university to compete and or cooperdte ather institutions, both
nationwide and internationally. They said if theivemsity provided distance
teaching or e-learning support to other domestigvarsities or business
enterprises, the university would become well know@ooperation with
businesses for staff training and consultancieevgeen as strategies that could
increase the university reputation whilst serving a source of income.
Cooperation with international institutions was rsees another way to increase
the university reputation and competitiveness. lihiwersity was under pressure
to become internationally well known, so ways weeeded to increase its

reputation. Administrator B explained:

E-learning can increase our university reputatiod aompetitiveness. If our e-learning
courses develop well, domestic and internationatititions will adopt our courses,
especially those in south-eastern Asian countkés.have had some cooperation projects
with south-eastern Asian countries such as Malayala have provided many kinds of
distance and e-learning courses for credit clasees-credit classes and continuing
education in the field of business management.aBilag in our university seems to be an
important extension of our university educationatem. (ABi.2.1.5)
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Administrator A also indicated e-learning could eawoney for other universities

by reducing the need to run specialist coursegerR®arked:

Usually when a university does not have many celegnd does not have instructors to
teach particular courses then it will request oniversity to provide some e-learning or

distance courses for their students. It is beradfiar those universities because they do not
need to spend much money to employ instructoreacth those courses. Moreover, their
students also can get high quality of instructa@aching just as NRU students have.
(AAI.1.6.8)

Similarly, three administrators indicated e-leagnhinad the potential to make
money for a university, although under the curredticational system this was
not possible. They said everyone in the universitjuding administrators, staff,
instructors and students could not ignore e-legrmias a growing trend and once
the university organization changed, the universibuld make money from
e-learning courses. They also noted all adminmtsastaff and instructors needed
to prepare to adapt to this e-learning trend andeldp a good e-learning
environment for the students, community and eniggpr Instructors, especially,
are key people in the development of e-learningnstructors needed to change

their perception and attitude to e-learning. Adstiraitor A remarked:

The university perhaps can make more money fromaeilng practice for its ongoing
development. Although currently we cannot make rgome selling our e-learning course
materials or providing TOFEL or GRE courses to shelents, the community people and
enterprises, once the university organization chantpen we can earn more money by
selling e-courses and providing a good e-learningirenment for the community and
enterprises. Moreover, e-learning is a growingdren everyone needs to change his/her
perceptions to adapt to it and prepare a good @emvient for e-learning development.
Especially, instructors are key people in the dewelent of e-learning so their perception
and attitude to e-learning are important. (AAi.8)3.

This also implied all university administratorsaftand instructors should be well
prepared to face the university organizational geaand to make money for the
university by providing necessary practical courgese-learning to the students,

community or enterprises.

Simultaneously, three administrators also indicatdelarning practice was a good
way to foster good relationships with the commuuityl enterprises. They noted
the instructors could develop well-designed e-legyrcourses not only for the
campus students but also for the community orHerdnterprises’ staff training.

This implied e-learning implementation was a go@y/wo foster a positive public
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relationship with the community and enterprisesexternal institutions and the

instructor would become a good public relationsnage

Challenges for the university and instructors

When administrators were asked about the challeafedearning practice, they
noted the university had a limited budget. Two adstiators indicated the budget
for providing infrastructure, technology and rethtaultimedia facilities was not

enough. As Administrator A noted,

The main challenge is the lack of a budget for nektwnfrastructure and personnel costs.
As you know technology changes very fast and &l rtetwork technology in our country

depends on the development of the National Telepl@ompany. When they update to new
technology, then the university also changes thsver& infrastructure and equipment.

Therefore, we need a huge budget to update refatdiities and it also takes much time

and effort to update. (AAi.2.8.2)

Three administrators also indicated that curremily university did not have

enough technical support staff to help instructorslevelop e-learning courses.
Administrator B suggested the departments and gedleneeded to change the
responsibilities of teaching assistants so theytspwre time helping instructors

with e-learning teaching.

4.2.4 Perceptions of factors influencing instructor and student use of
e-learning

All three administrators noted university instrustbhad academic freedom so the
university could not force them to use e-learnimgther it needed to use
encouragement. Thus, they noted that changes ¢tstroersonal perceptions and
attitudes towards e-learning teaching were importaRurthermore, two
administrators considered some courses and subyeets not suitable for
e-learning development. One administrator assetteat non-science and
non-engineering related colleges could more ead#yelop e-learning courses
because the course content was more text basedimot involve experiments
and formulae. Administrator C noted that althougiersce e-learning courses
could use animations, simulations, and/ or videmsdé¢monstrate proofs and
experiments, he considered students learnt be'stoilyg’, not just ‘viewing'. He

asserted:
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It is necessary to let students operate the exgetsrin person although some experiments
may be dangerous. The university needs to traimtlstudents] to have practical
experiences. They can not learn by viewing alortenbad to learn by doing. (ACi.3.1.2)

All three administrators noted the university nektle find better ways to meet
this challenge although simultaneously they rembniat all experiments had to be
conducted by students in person. Thus, they sugdjestch college or department
needed to inspect course and subject attributep@pére a development plan for
e-learning practice. They indicated the evaluata@dnonline course materials
provided and the interactions in online discussiayuld help them audit how
e-learning teaching approaches were applied irerdifit e-learning courses and
investigate the effects of these on student legrrmaotcomes. Thus, how to
enhance the e-learning practice to be more effeatiss an important issue for

them, particularly for science e-learning.

Two administrators indicated the opinion from thagblic community people,

media (e.g., TV newspapers), and student parenilsl ¢dofluence student use of
e-learning. They said the community people, pubtiedia or student parents
would encourage the public people or their childeriew e-content or to uptake
e-learning courses when they consider e-conteritldmieffective supplementary
resources and could improve student knowledge &ilid.sThus, they said the
university e-learning practice needed to considker public opinions from the

public community, media and even the student parent

The next section will describe the necessary chaagel possible enhancement
strategies for e-learning practice and scienceamyeg envisaged by the

administrators.

4.2.5 Necessary changes and enhancement strategies for e-learning

In order to obtain administrator perceptions on hownprove e-learning practice,
the three administrators were asked what changededeto be made from
institutional, managerial, and instructor perspexgi and what they saw as
possible enhancement strategies. Necessary chanljdse described first and

then the possible enhancement strategies.
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Necessary changes

Three administrators suggested some changes netadlede made from
institutional, managerial, and instructor perspasi These included organization
structural change; changes to the perception eaming held by administrators,
staff and instructors; re-consideration of the aéeng support and evaluation
system; promotion of individual college e-learnidgvelopment plans; and the
development of a good relationships and cooperagimongst administrative,
technical support, instructors and students.

Organization structure change

The administrators considered the university sheeldup a high level dedicated
e-learning practice organization or developmenttarenThey suggested the
recruitment of an e-learning specialist and ordhsignment of a dedicated high
level person, such as the vice-president, to matiagentegration of university

resources and to prepare a well-designed e-leademglopment. This dedicated
person needed to coordinate and conduct all magersining to e-learning

practice. Administrator C remarked:

The university should assign a high level persahsas vice-president or a dedicated expert
to conduct and manage the university e-learningtiwe This leader must have authority to
integrate all university resources and coordindtmatters pertaining to e-learning practice.
No one or any division in NRU current e-learninggdice has the authority to integrate all
university resources and to conduct e-learning ldgweent plan. The leadership in
enhancing e-learning practice is very importanCi(&.3.7)

Changes in perception of e-learning for administas, staff and instructors

As mentioned earlier in the potential benefits doiversity (see Section 4.3.3),
three administrators noted no one could ignore d@Hearning trend and all
administrators, staff and instructors needed tongbatheir perceptions and
attitudes to adapt to e-learning, particularly, gnahthe instructors. They said the
instructors’ attitude that the university focusad research outputs with a lesser
focus on teaching was a misconception or misunaiedstg of the university
goallvision, because, while university was definesl research-oriented, the
emphasis was on both teaching and research. ThikyheaMOE evaluated each
instructor’s teaching performance and each depattroe college also assessed
instructor teaching, research and service for thepgse of promotion.
Administrator A remarked:
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There are some misunderstandings between univeesity instructors. Although the
university has defined its goal to be researchrbei@ the university still assesses instructor
performance in teaching, research and service. Hapartment or college sets a certain
percentage on each of these three aspects fotyfgroimotion. (AAi.4.6.9)

Re-considering the e-learning support and assesstrsyistem

When administrators were asked why the universaty teased to provide student
assistant support and money awards to instrudimescomment was made that it
was always the same instructors who applied f@aening support and that some
of these instructors still used the old versioredéarning course materials with
only a minor change for their new classes. They alsted perhaps the support
policy was not well defined and did not have a gewdluation system to assess
instructor e-courses, so they needed to re-adjestdearning policy and establish

a new e-learning evaluation system. As Administratoemarked:

Maybe we did not define and broadcast e-learnirgyeery well. Moreover, we did not
have a good enough evaluation system to assesscittste-courses, so we decided to quit
support and money awards. Currently, the focusuofroain effort is to constitute a good
assessment system. Once we establish that weisdgliss and find an adequate approach to
enhance e-learning practice. That's why we temjgrguit all kinds of supports because
university needs to have more time to adjust iteaening policy and strategies for
e-learning implementation. (AAi.5.1.2)

Promoting the development of individual Collegeealning plans

Two administrators suggested each college shoulélale their own e-learning
development plan and that this should include tbetai which courses were
suitable for e-learning development; plans of whould do any development;
when they would do it, and how many courses wowddcbmpleted annually.
They noted the distribution of the university budgmuld depend on the
percentage of e-learning courses completed in dleges or departments. They
suggested the university could use a budget pmvias an incentive to encourage
more college instructors to teach in e-learningmidstrator A remarked, “We
plan to use various incentives to attract instmgcto use e-learning and persuade
all colleges promote their own e-learning developt@an to enhance e-learning
practice. If they have more completed e-learningirees, they can get an
increased budget from the university” (AAi.5.2.7).
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Good cooperation among all participant groups

Furthermore, the administrators all agreed thatcsffe e-learning practice

required administrators, technical support peoptsfructors and students to
cooperate, to act as a team. The administratorsremponsible for creating

strategies for e-learning practice. The instructomd students in the colleges or
departments are the e-learning development usés.tdchnical support people
provide technical support. As Administrator B rekeat, “No one in this team

should shirk their responsibility in e-learning gree. On the contrary, all

participants must have a good relationship to comoate and cooperate for the
improvement of e-learning practice” (ABI.5.2.5). ehconsensus was that
successful e-learning practice relies on good comeation and cooperation

amongst all participants.

Possible enhancement strategies for e-learning priace

The three administrators indicated that perhapsotild be difficult to demand

that all instructors be involved in e-learning teag. They all suggested the
following as strategies to increase the use ofaeslag: a certain percentage of
college or department courses must provide e-legrmiontent; an incentive

policy to develop e-learning practice needed to il@lemented and more

seminars held to demonstrate the benefits of evlegrand the nature of effective
e-learning courses. Their plan was for more expedd instructors to

demonstrate their e-learning courses and explaim tw design an e-learning
course as a means to motivate other instructomngage in e-learning. They
considered peer coaching would overcome psychdbdmarriers and help

instructors to try e-learning.

Furthermore, they reported that although the CoepGenter and the Office of
Academic Affairs could help solve technical probemany instructors still did
not know how to design or develop e-learning coairsewo administrators
reported the provision of better technology andhmézal support was important to

instructor development of e-learning.

Administrator A noted from the administrative pesfive, the Office of

Academic Affairs should create e-learning policyd asupport strategies to
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encourage instructors to use e-learning, such egibvision of administrative
support staff or awards. Furthermore, they repoetdehrning policy must clarify
the budget for staff and facilities for e-learniptactice, such as a budget for
employing technical support staff and a budgetuyp é&quipment. They indicated
that if e-learning practice had no support from aheversity, then practice would
decline. Moreover, they noted if there was no supfoo instructors there would
be no incentive for them to teach in e-learningaose they would not be paid for
their extra time and effort. They indicated alltbése factors needed to be set up
through the university e-learning policy. Admingtirs A and B noted this was
the responsibility of the Office of Academic Offiemd they needed to enact the
related rules and initiate the relevant budgestaffing and facilities.

Two administrators indicated that for technologyd arechnical support the
university should integrate the resources from @ummputer Center and other
departments such as the Department of Computem@&@ziand Information
Engineering and the Department of Engineering Sei@o help the instructors
develop their e-learning courses, and indicatedegel cooperation was very
important in the implementation and enhancementedéarning practice.

Administrator A remarked,

If the Office of Academic Affairs constitutes thdearning policy, the university still needs

to invite the college deans and some specialististmuss and establish it. This policy must
fit each college, the Computer Center and the upstrs. The university needs their

cooperation and the Office of Academic Affairs idyoa service division for the colleges

and instructors. Moreover, the Office of Academiifaks conducting the development of

e-learning practice may be better than other dimisibecause it is more authoritative. For
instance, if the College of Engineering were todwant it, other colleges may not follow

their direction and strategies. (AAi.6.2.4)

To reduce instructor teaching load, three admiamists suggested the university
should collapse smaller classes into one larges ckdsch might have more than
200 students. They also recommended the univepsttyide better audio/video

classrooms for instructors teaching the large clélsy noted this might help the
instructors to reduce their teaching load becaleg would not need to teach the
same topic a number of times. Moreover, they sugdes department or college
could arrange for three or four instructors to arape for this large class in

e-learning. This would provide instructors more rad&to share their teaching
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experiences with each other. Simultaneously, ttosildvimprove their teaching

quality and efficiency.

Possible enhancement strategies for science edngate-learning were the same
as those for other colleges and included providioge seminars, demonstrations,
and workshops to motivate science instructors @ asearning. The College of
Science also needed to have a well-detailed dewedop plan, to audit their

courses, and based on the course attributes, igndégir own e-learning courses.
The three administrators suggested that instructoght need to meet together
and discuss how to divide into groups to coopetatedevelop the science

e-learning courses.

4.3 Perceptions of technical support people

This section describes the perceptions of two usityetechnical support staff in
the Computer Center. One was responsible for eilegrsystem design and
maintenance; the other for broadcasting e-learringcepts and providing
technical support for instructor use of e-learnifigpese two technical support
staff were asked to describe national and uniwemsitearning support policy,

technical support services provided by them, thenceptions of the benefits and
challenges of e-learning practice, their percepgtionf factors influencing

instructor use of e-learning, necessary changes &o institutional, managerial,
instructor and student perspective, and possiblearement strategies for

science education in e-learning.

4.3.1 Perceptions of the university support policy for e-learning

The two technical support staff indicated the ursitg encouraged instructors to
use e-learning by providing funding awards, paydxira teaching hours, student
assistant support, and technical staff supporty Teported the university treated
e-learning as an online ‘assisted instruction’ taad this would mislead the
instructors in the value of e-learning practiceeyimdicated the role of Computer
Center was to supply the technology including hamdwand software, answer
inquiries about technical knowledge and skills, igiese-learning systems and

develop the e-campus, and provide technical supfmwrtall campus staff,
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instructors and students. They pointed out theimniasks were to design and
maintain the e-learning system, to provide techHnmapport, and promote

e-learning and its benefits to instructors and estisl

The two technical support staff reported the ursiigrdid not like outsourcing its
e-learning system but preferred university technstaff to design and maintain
the university owned e-learning platform. They sthé university lacked the
budget to buy the e-learning system from extermafegsionals and to employ
more staff to maintain that system. Technical supptaff B said, “University

does not have enough money to buy external prafieslse-learning system and it
also requires some staff to maintain that systehusT | need to design and
maintain university e-learning system by myselfB{1I.1.8). They also noted
that the functionality of the e-learning system daadhnical support policies or
strategies was influenced by changes in computehntdogy, the MOE

assessment system, the university e-learning poéiog instructor and student
feedback. All these changes required a larger dumgleuy up-to-date computer
technology and more manpower support to updatesyseem functionality and
provide support services. However, the university mot provide budget and
manpower support for this update. Technical supp@ff A noted, “University

e-learning system and support services needs tgpbated all the time but the
university did not increase the budget and manpaugport for this. All the

e-learning tasks are needed to be done by two "ofTu&.1.2.3). This implied

budget and manpower support were two concernsirdlearning practice.

4.3.2 Technical support services provided

The two support staff reported training coursesjisars, demonstrations, online
e-learning related information, and operation m#&wead been provided to
improve e-learning practice. They provided trainiogurses and seminars to
beginner and intermediate instructors to demorsstnawv to use the university
e-learning system. They demonstrated the functidribe e-learning system and

publicized e-learning and its benefits. Staff A ezked:

We provide many seminars to broadcast e-learnimgeaquts, benefits and to demonstrate e-learning
system functions. Usually many instructors or stidassistants attend the seminars. Some
participants came from other universities. Somedinae also provide one-to-one support at an
instructor’s office if instructors still have prabhs. (TAi.1.3.4)
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The support staff indicated e-learning related nmfation, such as new course
design methods or software, reference websites,n@ A, and instructor
experiences, were provided online in bulletin beaithey considered e-learning
a form of assisted instruction, so different instous might have different needs
for the presentation of their specific course mater They noted instructors from
Department of Foreign Language in College of Libeékes required a better
qguality of audio-visual facilities and functions &how how to speak well;
instructors from the College of Science requiredandisk space to store their

video files or demonstrations.

The two support staff noted they got much feedbawe information about the

actual e-learning practice from instructors andistus. For example, when they
helped instructors and student assistants in usilegrning system, transferring
video of lessons onto system, managing the dismusgrums and so on,

instructors and student assistants often talkedtaheir perceptions, experiences
and expectations of e-learning. The two suppofff slao noted instructors and

students could write their experiences, percepiiteedbacks, and comments on
the e-learning system. Furthermore, they provideshynseminars to broadcast
e-learning benefits and new knowledge of e-learrand technology use, they
communicated with instructors about the developrogetiearning courses. They

indicated these were very important for the enharece: of e-learning practice.

4.3.3 Technical staff perceptions of the benefits and challenges of
e-learning

This section sets out technical staff perceptidnthe benefits and challenges of

e-learning for instructors and students. The chghls technical support staff

faced are also described.

Benefits for instructors and students

The two technical staff reported that the univgrpitovided e-learning courses to
on-campus students and off-campus students who chlioma continuing
education, with the Computer Center providing suppor all colleges in the
university. They said e-learning practice is a ga@y to implement the teaching

and learning cycle and improve instructor and stutkaching and learning. They
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noted the instructors must provide complete and-eledigned course materials
online and respond immediately to student questiagther students were on
campus or off-campus. They also indicated e-legreimuld help students obtain
well-managed course materials and immediate reggadinem their instructors or
peers. Staff A remarked, “The instructors providewledge or skills to students
and students accept knowledge or skills and themn tieir feedback to instructors
about their learning, which instructors must thespond to. This could improve
student learning outcomes, especially for thosecaffipus students” (TAi.1.6.8).
They also reported e-learning teaching could hegriictors keep and maintain
their course materials and student academic recamtise easily. Staff B said,
“E-learning provides disk space to store instructourse materials and student
academic records online for a long time so instmgctan easily to manage them
in e-learning system because it provides many ugefictions such as online
submitting and grading functions” (TBi.1.7.9). Thiwplied e-learning could
improve instructor teaching and their teaching ipand efficiency. They both
noted e-learning was a better tool for interacbetween instructors and students,
and a very beneficial teaching approach for studeatning because students
could learn any time, any place and at their ownepéataff A highlighted,
“E-learning can benefit students to learn more ifigx and students can ask
questions or interact with their instructors andergeat their convenience.
Instructors also could respond or interact withdenis online” (TAI.2.3.7). Staff
B also said, “Students can learn at any time, dagepand at their own pace in
e-learning and they can interact with their insioog and peers via email, bulletin
board, online discussion or chat room. E-learnimayiges a beneficial approach
for instructor teaching and student learning” (BB4.1). They both asserted these
e-learning benefits needed to be broadcast tauictsits and students to encourage

them to use e-learning more and communicate bettereach other.

Challenges for instructors and students

Both of the technical staff pointed out that a Eand reliable e-learning system
was needed, especially when many students wenneortb hand in their

assignments or reports and do exams at the endsefmester. Staff A noted,
“Students and instructors always require us to idewa stable and reliable

e-learning system especially when many studentst wan hand-in their
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assignments/reports and do exams online at theokadsemester because they
faced unstable system and low-speed network pratileffAi.2.5.4). This
implied easy access to the required technology edhehrning system was a
challenge for instructors and students. For sciemsteuctors, they noted it could
be difficult to express abstract science conceptdekt format and develop
experiment simulations. They also pointed out s®emstructors and students
might have difficulties. Staff B said, “Science tingtors might have difficulties
to design simulations for science experiments ardress abstract science
concepts in text format, especially when they neetype in formulae and science
symbols. Perhaps students also have this typinficutly” (TBi.2.5.9). This
implied technical knowledge and skills could be ligrages for instructors and
students in the e-learning practice.

They also noted instructors faced some challengesheir development of
e-learning courses such as video-recording of fessmd video file transferring
because it required high technical skills, highligyaf audio/video facilities and
much time to do it. Staff A said, “Some instructaxame to learn how to
video-record lessons and do the video file tranéfem us. Sometimes they
complained of the shortage and poor quality of atvelleo facilities when they
borrowed audio/video facilities from the Centerrézord their class teaching”
(TAIi.2.8.8). “Instructors also complained videcefiransfer took them much time,
so they expected someone could help them with {Ti#i.2.8.9). Staff B also
noted, “Many student assistants came to our ofbiceansfer video files for their
instructors, these students often said it took mathheir time and effort”
(TBi.2.9.2). This indicated capacity in technichills, high quality of technology
and extra time were required for development afagring courses and perhaps

instructors needed a student assistant to dodaius tasks for them.

Challenges for technical support staff

The staff commented that while they tried to preval well-designed functional
e-learning system and technical support for instmgcand students, their efforts
were sometimes challenged or misunderstood bec#Husdimitation of network
resources and or university e-learning policy. Ewample, a hyperlink function

was provided for instructors for online referencebsites or databases, but
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students could not access these references dueg&b property issues, but,
students learning from online references dependethe@ir instructors providing
them. They commented students expected the urtivéosprovide better support
services for their e-learning. They said theseebettipport services could be
related to high quality of computer technology aetivork. Staff B noted, “Some
students complain the network bandwidth and speewbi large and fast enough
to download the images of online references orlda@a so they expect the
university can provide better computer technologyd anetwork for them”
(TBi.3.1.6). Staff A also said, “Some students regjhigh quality of audio/video
facilities to record class of lessons because thees and images of audio/videos
are not clear. They also expect university can ipevast and large enough
network to download the video files” (TAIi.3.7.2)of of these technical staff
also noted some students expected they could reVie® at home and some
students expected university could provide wirelestsvork environment for their
e-learning. However, they said they had been angdlé by these students and the
university might not fulfil all these requests Het university did have enough
budget for updating those required technology adities.

These two staff indicated they also had been aingdie in their support services
although they mainly followed the university e-l@ag policy and technology
trend. They reported the Computer Center was origchnical support division
and needed to coordinate with university implemigonastrategy, and the Center
did not have the authority and the budget to dealble-learning matters and buy
all e-learning technology and facilities so it afed their support services for
instructors and students. They noted ICTs changset dveryday and everyone
needed to improve their technical ability to adaptthis information age,
especially for themselves. They said they neededctively update e-learning
system functions and be familiar with all relatq@itao-date multimedia facilities
in their support services. However, they said tbak them much time and effort
and they could not insure they could satisfy eveey® needs because different
instructors and different students had differejuests. For instance, they noted
there were many kinds of audio/video facilities awadtware for video recording
and video file transfer so they needed to famimiihemselves with all of them

and suggest to the university to provide some es$éthfacilities to instructors and
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students. However, they said they were often chg#d by having to say that
they did not have high quality of technical knowgedand skills in their support
services although they had tried to provide thestlservices for each instructor
and student.

Both staff indicated the management of e-learniysiesn would have problems,
especially with instructor self-established welssitdhey said administrators
preferred the university e-learning system to actaa entrance point so that
instructors and students could easily and freelgneot to any domestic or
international website. Thus, Staff B reported hevigted a web-editing function
to help instructors to establish their own webpage links to their course
materials or references. However, both staff ns@uhe instructors and students
complained this function was not easy to use amgiested staff to make this
connection for them or suggested deleting thistioncalthough some instructors
and students appreciated its provision. They ntitegg were troubled by these
complaints because they just followed the commah@siministrators. They also
noted they were troubled with those websites whiehe set up by instructors’
student assistants. They indicated the challengetiat instructors did not have
reliable skilled student assistants to continuoumsbintain their own website or
course materials. Moreover, Staff A reported somsructors with their own
website were interrupted or bothered by their @gjlees because those instructors
provided their own website source codes to thelleagues and they were
requested to maintain their colleagues’ websitéss Situation also bothered their
management of e-learning system and influenced theport service because
instructors often required their help to estabéisimaintain their websites but they

did not have much time and effort to support fas.th

Lack of adequate resources also was another challien technical support staff.
The staff worried that current disk space was muugh to save all instructor
e-learning courses for many years because insteuatsually saved all their
course materials and student academic recordsyeacrand have many copies in
the e-learning system. They reported the majofiitinstructors were afraid they
could lose their course materials so they ofterkipacll their files not only in

university e-learning system but also in their oparsonal server, department
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server. However, instructors did not manage theurge materials well and did
not know how to backup their course materials alalthough e-learning system
had provided a good backup function for instructorkeep their course materials
and student records such as grading and onlinestiem. They noted there was a
misunderstanding between them and instructors abaokup of their course
materials on the system. Staff A noted, “Some utstirs misunderstand the
backup policy and did not know how to properly baekheir e-content on the
system, so instructors often complain they didhate large enough disk space to
save all their course materials online for a langet (TAi.4.1.3). Therefore, they
reported that more time and effort were needecpdaén the backup function and
teach instructors how to backup their e-conteneyThlso noted the university
needed to have a new ‘paid-by-user’ strategy imotd collect some money from
users to buy more disks. Simultaneously, they s$hél university needed to
restrict instructor use of disk space by countimgirt course credit-hours,
otherwise they would complain the university did poovide enough disk space.
This implied provision of enough disk space mightéhindrance to e-learning

practice.

4.3.4 Perceptions of factors influencing instructor use of e-learning
This section describes technical staff perceptmnfsctors influencing instructor
use of e-learning. Many of the factors the two tecél support people saw as
influences were consistent with their perceptiohthe benefits and challenges of
e-learning for instructors (Section 4.4.3). Theseluded that e-learning could
improve instructor teaching, their teaching qualégd efficiency, and their
interactions with students. They also noted easgscto required technology and
e-learning system, capability of technical knowlkedmnd skills, high quality of
technology and facilities, and the amount of tineguired also influenced
instructor use of e-learning. The additional influaes they discussed in response
to a direct question on influences were to seeuntir have strong personal will
to use e-learning, or having e-learning relatedeets or perceived benefits for

their future tasks, or having student assistanpsugdor their e-learning courses.

Both technical staff noted they did not like thevensity requirement that all

instructors must use the university e-learningeaystalthough some universities
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did have this requirement. They noted many instmsctlid not use e-learning
because instructors thought e-learning was timetwmmng and required high
technical literacy. Instructor’'s personal perceptand attitude to the e-learning
was also seen as an important factor for instrucserof e-learning so they would
like to encourage the instructors by broadcastimg ¢-learning benefits and
helping them to develop their e-learning coursdwyTindicated that instructors
with higher technical ability often did not come $eminars. They noted the
purpose of seminars was more to teach beginneuatsts to use e-learning but
they also provided various seminars for differavels of ability. Both reported
instructors at the university usually had a googatdity for learning new
knowledge or skills, especially if instructors hadtrong personal desire to learn
something. Staff A indicated that e-learning apilitad no relationship with
instructor age. She noted personal motivation aonldhow to use e-learning was
similar to personal motivation to gain other knosige. She remarked it depends

on individual instructor desire and attitude:

The most important factor is instructor persondl. Withey want to use e-learning they can

learn better and faster. Some instructors tolchay just need three weeks to learn how to

use e-learning system and try to put some courseriais online. (TAi.1.6.7)
Staff A also indicated whether instructors had deagening related project and
any benefits for their future job were two influescto motivate their use of
e-learning. She noted, “If instructors had a str@egsonal will, an e-learning
related project, or any perceived benefits forrthieiure job, instructors would
develop e-learning courses well no matter whatuthigersity gave them student
assistant support or not” (TAi.4.2.6). She indidaséudent assistant support from
the university was not a significant influence twode instructors in their use of
e-learning because those instructors would overdbisebarrier if they still liked
or needed to use e-learning. For instance, thagrugtors might have funding to
employ a student or project assistant to help ttfdemall e-learning chores.
However, they pointed out that some assistant psofs or lecturers without
student assistant support from the university mighte problems because they
did not have any projects or funding to get theimcstudent assistant support.
Staff A noted those assistant professors or lextuneight quit their use of
e-learning because they could not afford the timgk effort to develop e-learning.
Meanwhile, she noted that although those instracttid not use e-learning
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currently, it did not mean they would not like teeit in the future. This implied
an instructor’'s personal view of its value and sappvas an influence on

e-learning practice, so it was worthwhile to eneqaerits use.

The two technical staff suggested four reasons f&hyscience instructors used
the university e-learning system. They noted irtdtns in College of Science
were often well known and so might rely on theirgomal reputation. They often
had a high level of technical ability and so coaktablish their own e-learning
website on their own server for their e-learningirses. They pointed out that
science courses and content could be difficultresgnt in an e-learning format
because of the need for formulae and science synbBwially, they noted student
personality and learning attitudes could also beirdluence on instructor

e-learning teaching. They considered science stadesre likely to prefer to

learn by doing experiments and in the laboratory.

4.3.5 Perceptions of enhancement strategies for e-learning practice
The two technical support staff were asked to giuggestions on possible
enhancement strategies for e-learning practice frmtitutional, managerial, and
instructor perspectives. They suggested the fofigvéas strategies to increase the
use of e-learning: university higher level of admsirators must make a decision
on university e-learning goal and development stjias; the MOE or university
should have a better assessment system to evaesening practice and must
give weight to the quality of an e-learning couradministrators and instructors
must change their personal views and attitudedéptato this e-learning trend
and information age; and the university neededrtwige more training courses
and seminars to help improve instructor technieglability and understanding of

e-learning in order to increase their personal willse e-learning.

The technical support staff noted that the univergoals for e-learning practice,
and subsequently how they thought about enhancHwaraing, would be
different. The main administrator aim was to imggahe academic quality of
teaching and learning and also to make money freaongent sales. They
considered NRU did not need to increase its rejoutdity selling e-contents or by

opening e-learning courses to the public. They edgine university needed to
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investigate the e-learning market and run the gileg practice as a business if
administrators wanted to put e-learning coursesoadime market. This suggested
that university higher level of administrators mustke a decision on university
e-learning goal and development strategies.

Both staff indicated the MOE or university shouldvh a better assessment
system to evaluate e-learning practice and mus ggight to the quality of an
e-learning course. They said the good quality Haening courses must be taken
into account as part of successful e-learning mmctThey noted many
universities made a large number of e-learning sEaironline and presented
guantitative data about e-learning practice when¢lve MOE came to assess
e-learning practice. However, they noted those dataot show the real situation
of successful e-learning practice. For instancaffSA reported those large
numbers of e-learning courses included course magtlibut nothing else. This
suggested an appropriate assessment system faatngle-learning practice was

necessary and important.

Both technical staff indicated successful e-leagrpractice depended on who was
responsible for implementing e-learning. They régar administrator and
instructor personal views and attitudes to e-legyrwere very important in the
e-learning practice. They noted the national eAiear policy did not have definite
goals, so no university in Taiwan had well-defingolals for their e-learning
practice. Staff A noted the requirement from MOEcéa each university to
implement e-learning on campus. She noted admaniss would encourage
instructors to give great effort to e-learning t@ag if administrators treated
e-learning as a general teaching method. Howewuaff & indicated e-learning
was a new teaching tool like using the whiteboavderhead projector or
PowerPoint file in their teaching. She noted tkia inatural and necessary change
in the current information age and all people ndeideadapt to this perception.
This implied that the changes of administrator arsdructor personal views and
attitudes to e-learning were necessary and mighd geod strategy to improve
e-learning practice. The support staff said thailevey tried their best to help
instructors develop their e-learning courses, utsar personal motivation and

personal technical skills were more important tleamvell-designed e-learning
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system. They noted instructors appreciated theigayvof technical support from
university staff and student assistants and sugdesiurses and seminars to help
improve instructor technical capability and undamsing of e-learning as a

possible enhancement strategy.

4.4 Perceptions of student assistants

This section describes the perceptions of five gsoaf student assistants. Ten
student assistants in five groups were asked abwmit perceptions of the

university support policy for e-learning, the sugpservices they provided for

instructor e-learning development, and their peroep of the benefits and

challenges of e-learning practice. Their responsédbs be discussed in the

following sections.

4.4.1 Perceptions of university support policy for e-learning

Based on the previous university support policy édearning, each instructor
could apply for a student assistant for each eilegrcourse they taught. Four
different instructors applied for this student atmit support for their six

e-learning courses. There were two groups (Grouamé Group B) which each

have three student assistants working for one uatr to support her three
e-learning courses. Another two groups, (Group € @roup D) with two student

assistants each, worked for two instructors to stigpeir two e-learning courses.
One student in Group D did not come to the intemaé the arranged time but his
peer knew what he did and responded for him. Thrair@ng one group (Group E)
only had one student assistant to support oneuttsir for one e-learning course.
These five groups of student assistant supportlpe@ported each group was
paid about US$170 per month for fifteen hours peekv If each group had more
than one student assistant, the group membersdski@ee monthly wage. They

commented the wages were not very good becauseahvays worked for longer

than the fifteen hours. A student in Group E natkd needed to work extra time
at night or in the weekend as she said, “I spententitan fifteen hours per week
to do all e-learning chores. Sometimes | workedaexime at night or in the

weekend” (SsEil.2.6.8). Three of the five groupsedaheir instructors tried to

find additional funding for them. They argued theiversity should pay them
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depending on the course attributes and the instraotstudent ratio (class size)
because they needed to spend more time and effoniahage student academic
records if there were many students in the classrélwere usually more students
in basic core courses to care for than in advacoedses. As a student in Group
B noted,

Our instructor teaches a compulsory basic coreseonamed ‘Computer Aided Design’ in
our department and there are about 150 studentbeinclass. Except video-recording
classroom teaching and transferring audio/videzsfdnline, | need to spend more time and
effort to manage student academic records and emliscussion, and so forth. Another
student in another group needs to design and niaietkearning server and websites. Our
instructor had three e-learning courses so we bavstudent assistants and we are divided
into two groups to take care of all e-learning @soMWe shared the monthly pay but it was
too little for us so our instructor tried to findditional funding for us. (SsBil1.1.3.5)

Three support groups also indicated that they redua high level of technical
knowledge and skills and wanted wages similar ts¢hof a teaching assistant in
the laboratory. A student in Group A noted, “We dhée have high level of
technical knowledge and skills to design and main¢alearning server, website
and online student evaluation of e-learning courSeswe expect university can
pay us higher wages as those of a teaching adsigtathe laboratory”
(SsAi2.1.4.7).

The students in the five groups had learned thelimed) e-learning technical
knowledge and skills mainly from their departmeanisr student assistants, and
sometimes from university technical support staffthe Computer Center. A
student in Group A noted, “Department seniors destrated how to maintain the
e-learning website, operate e-learning facilitieed manage student academic
records for us” (SsAi3.1.2.5). They all reportecythcould get the help they
needed from their department seniors or univetsithnical support staff and so

they were satisfied with the technical support trexeived from the university.

4.4.2 Support services provided

Each of the five groups reported they providedttbst support they could so that
their instructors needed only to concentrate omagring teaching, and not worry
about e-learning related technical problems. Aspstppeople they completed
many kinds of e-learning related tasks such asrbation of an e-learning course

webpage, creation and analysis of online classuatiah data, maintenance of the
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e-learning website or server, video-recording clEessons, video file transfer

online, creation of course materials online, anchagang student assignments,
reports, tests and or online group discussion. &tkon in a support group had
their own tasks, these depending on the instruetteaching approach and
e-learning course design. For instance, in Grouphfee student assistants were
responsible for creating and maintaining the cowdearning system and, in
Group B, three worked as class teaching assistdiis. latter three student
assistants helped their instructor to video-reabads lessons, transfer video files
online, create and input course materials onlimel manage student academic
records such as collating and grading student massgts, reports, tests and
online group discussion. Similarly, the other twialtese five groups (Groups C
and D) reported they had two members as suppoedon e-learning course and
shared their tasks similarly to the two groups tofdent assistant support staff
described. The remaining one group (Group E) hayl@me student assistant who
did all the tasks for her instructor. This studsad, “I spent much time and effort
to do all e-learning chores such as video-recoagsclof lesson, transfer video
online, manage student academic records and sdlvéechnical problems”

(SsEil.2.6.7). Student assistants in Group B andugrD noted they also

provided two office hours per week to support studiequiries.

In sum, all five groups noted that instructors rezkdt least two support staff if
they video-recorded class of lessons or used widederence teaching and or
used their own e-learning website. They reportesl sindent assistant helped the
instructor to set up e-learning related facilities video-recording, video file
transfer online and or maintenance of e-learningsite. Simultaneously, another
student assistant helped the instructor to managgeist academic records and

online (group) discussion, especially when thescleesd many students.

4.4.3 Perceptions of the benefits and challenges of e-learning
practice

Five groups of student assistant support staffchotee-learning it was beneficial

for instructors to adjust their teaching approat@aching progress and course

materials based on student feedback from onlinesckvaluation data. They

pointed out this adjustment would improve instrucnd student teaching and
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learning quality in e-learning. Moreover, they ribte-learning could provide
better interactions among instructors and studeiatulletin board, email, and
online discussion. Three student assistant sugpoups reported their instructors
provided well-designed webpage and course mateopaline assignments/tests,
online discussion, chat room and collaborativegmssents. However, they found
the chat room did not receive good feedback. THey aoted some instructors
and students faced some challenges, such as sadentst did not know how to
access e-learning courses and interact with thetructors and peers in online
discussion. A student in Group B said, “In the begig of semester class we
need to teach all students how to access e-leacoimges and interact online. But,
some students still always had many troubles iir texess and or interactions”
(SsBi2.5.3.1). Another student in this group reredrkhat instructor and students
faced the challenge of typing Mandarin characteréoomulae online. He said,
“Typing Mandarin characters and or formulae onliige difficult for some
instructors and students, especially in onlinewdison and online assignments or
tests. They need to improve their technical skitisthis” (SsBi3.3.4.1). This
implied instructor and student personal technicapability and skill was a

challenge to their use of e-learning.

The five student assistant support groups notedbflay of e-learning might

adversely affect the learning outcomes of thosg l@ad passive students. A
student in Group D noted, “Some lazy and passiudesits consider they can
review online course materials at any time and @age so they may not attend
class. This will decrease their learning outcomesahbse usually they do not
review all course materials before exam” (SsDil7Z).5Two groups of student
assistants noted only F2F instruction might beaslgt for those lazy and passive
students because they might learn something irs.clEserefore, they indicated
student learning attitude was very important in #Wearning practice. The
following section will describe their perceptionsfactors influencing instructor

and student use of e-learning.
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4.4.4 Perceptions of factors influencing instructor and student use of
e-learning

Many of the factors the five groups of support stud saw as influences were
related to their perceptions of the benefits andllenges of e-learning for
instructors and students (see Section 4.5.3). Timeteded that e-learning could
improve instructor and student teaching and legriaimd their quality; e-learning
could provide better interactions among instructorg students via bulletin board,
email, and online discussion; e-learning providedients with flexibility of time
and place of learning; lazy and passive studemhileg attitude might influence
their will to use e-leaning and decrease theimliggy outcome; and instructor and
student lack of personal technical capability akil sould hinder their use of
e-learning. The additional influences they discdsse response to a direct
question on influences were that university e-lggyrsupport policy encouraged
instructors and students to use e-learning; a dedlgned and complete
e-learning course influenced students to review &an course materials;
incentives provided by instructors motivated stuseilo engaged in e-learning
activities; and course attributes and personallmépain self-management might

affect student personal will to use or take e-lggycourses.

The five groups of student assistant support stadicated instructors and
students were encouraged to use e-learning becdube university e-learning
support policy. They reported instructors were lyapp get help from student
assistants to provide a well-designed webpage antse materials online. They
indicated students would not like to use e-learrilge courses were not actively
well-designed and complete. A student in Group QGeaho “Students often
consider well-designed and complete e-learningsesiare worthwhile to review
and learn. If not, they will not use e-learning’s(82.3.1.4). Similarly, students
could also get help from student assistants innendiscussion and or in F2F
inquiry at the student assistant office hour. Bugdent assistant support groups
noted their instructors award extra grades to thaxteve and diligent students
who are more involved in online discussion or oalaourse materials review. A
student in Group B said, “My instructor providesddinal grade awards to
motivate those active and diligent students who ramge involved in online

discussion or online course materials review” (S3sBB.6). Three support groups
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also noted some students did not have the reqtemuhical knowledge and skills
to access e-learning online, especially for onfissignments/tests or in online
discussion. The five groups reported e-learning amsassisted instruction and
student-centered design of teaching so they notléraing was suitable for
advanced courses rather than a basic general colhieg reported students in
advanced courses might have more interest in theses and would be more
self-managed in controlling their own learning pexs. A student in Group A

remarked,

The advance courses often are elective and moreifisp¢han those basic general
compulsory courses and often required a more actnk self-managed learning attitude,
especially for those courses requiring more invalgat in online discussion and
collaborative projects. Thus, if students are nt¢rested in the courses and are not active,
self-managed learners they will not take these lack@ courses. (SsCi3.3.4.5)

This indicated course attributes and student istglearning attitude and personal
capability in self-management also influenced stagersonal will to use or take

e-learning courses.

In sum, the additional perceived influences incthdaiversity e-learning support
policy encouraged instructors and students to tsareing; a well-designed and
complete e-learning course influenced studentsetwrnl and review lessons;
incentives provided by instructors would motivatedents to be engaged in
e-learning activities; and course attributes andlesit personal learning attitude
and capability would affect student personal valuse or take e-learning courses.

4.45 Perceptions of possible enhancement strategies for e-learning
practice

Five student assistant support groups indicatediineersity should broadcast the
benefits of e-learning to encourage instructorage e-learning and change their
perceptions of e-learning practice. One studentsiasg also suggested the
university should hold more seminars or demonstnatso instructors could learn
and inspect other e-learning courses. Another studssistant noted e-learning
could improve instructor and student technical kieolge and skill to adapt to
current information age. She noted increasing uiesdr personal will and
capacity was an important factor in the enhanceroéetlearning practice. She
pointed out that if instructors liked to use e-teag they also would encourage
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their students’ use of e-learning. This indicatestriuctor personal factors were

very important for the improvement of e-learninggdrce.

One group of student assistants reported theiruictstrs cooperated with other
universities or institutions to teach e-learningrses in video conference style. A
student assistant in this group noted he needegutdpare all related facilities
before class, video record class teaching and péickacilities back into the
storage room. He reported each time he spent sttfigdy minutes to prepare and
pack e-learning facilities. Moreover, he noted haswroubled with technical
problems such as disconnection of network and domasthe needed to wait for
the other institution to be ready for broadcastirg noted each cooperating
university or institution should have a dedicatédew conference classroom for
e-learning teaching in order to prevent wastingslame. He reported students
were noisy and felt upset and uncomfortable whiéting for e-learning facilities
to be ready for class. This implied that reduciaghnical problems might be a
possible enhancement strategy for e-learning mecti

4.5 Chapter summary

This chapter has described four aspects of resporagdbninistrator and support
person experiences and perceptions of e-learnings& aspects were perceptions
of national and university e-learning policy, thergeived benefits and challenges
of e-learning, factors considered to influence ruingbr and student use of
e-learning, and suggested e-learning enhancemeategts. This section
summarizes the key points made by three adminjdtecstechnical support staff

and ten student assistants in relation to thesectsp

The administrators, technical support staff anddestl assistants interviewed
considered e-learning a trend that could not berggh one that was supported by
national government and university policy and inrent. The perceived benefits
of e-learning to the university were:

* An increase in the university reputation and coitipehess
(administrators and staff);

* The potential to make or save the university mdaeyninistrators); and

* A good way to foster relationships with the comntyinand other
enterprises (administrators).
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The benefits for instructors and students wereidensd to include:
» Improved instructor and student ICT knowledge daktiss(administrators

staffs, and student assistants);

* An improvement in teaching and learning quality afitciency through,
for example, ease of updating course materials easke of student
preview/ review of course materials (administratstaff, and student

assistants);
 Greater student flexibility in learning (adminigtves and staff); and
* Improved interaction between instructors and sttgldadministrators,

staff, and student assistants).

However, those interviewed also identified challesmgfor the university,

instructors and students. The perceived challen§eslearning to the university

were:

e Lack of the cost of providing up-to-date technologpcilities and
sufficient manpower support (administrators anéf)stand
» Lack of well-defined e-learning policy and goaldrfanistrators and

staff).

The perceived personal challenges of e-learninthéoinstructors and students

were:

* Lack of the personal technical knowledge and skilts, typing Mandarin
characters, science symbols or formulae online;exmperiment simulation
design especially for science courses (staff amdiestt assistants);

» Lack of easy access and high quality access toé¢aessary equipment
and e-learning system (staff and student assigtants

* Amount of time required to develop and use e-coarsateract with each
other (staff); and

» Good time management and organization ability meguior the flexibility
of e-learning especially needed by those lazy anghassive students

(student assistants).

Two technical support staff also indicated foursme why science instructors
did not use the university e-learning system. Thieasons were:

 Science instructors had their own personal chaiatites;

 Science instructors had a high level of technitalitg so could establish
their own e-learning website on their own server floeir e-learning
courses;

» The science course or subject might be difficulptesent in an e-learning
format because of formulae, science symbols amhseiexperiments; and

» Science student personality or learning attitudghtnbe another influence

in instructor use of e-learning.
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At the same time, technical staff and student ts#is noted they faced some
challenges in their support services. These chgdienvere:

* The limitations of network resources or univergtiearning policy;

* A need to improve their technical ability to followp-to-date technology
trends and adapt to this information age;

* Problems in management of e-learning system or iveshs

* Lack of disk space to save all e-learning couraed,

* Low wages hindering their desire to support e-le@yninstructors to
develop e-learning courses (student assistant$ only

The administrators, technical support staff andlestti assistants all described a

number of factors as influencing instructor anddstut use of e-learning. The
personal factors were:

* Instructors had academic freedom (administrators);

* Instructor and student personal will (i.e., persamtitude to e-learning
and perceptions of e-learning benefits and chadlshdadministrators,
staff and student assistants);

* Instructor and student personal capacity (staffsindent assistants)

» Administrator and instructor views of e-learninglattitude to national or
university e-learning policy (staff); and

* Provision of e-learning related project (staff).

The pedagogy factors were:

» Course/subject attributes (administrators, staff stadent assistants); and
* Demand for well-designed and complete e-learningurses
(administrators, staff and student assistants).

The policy factors were:

* Provision of incentives and support for instructensd students (e.g.,
various multimedia facilities, awards, extra pagchnical manpower
support) (administrators, staff and student agsisyaand

* Impacts of e-learning policy for instructors andd&nts (administrators,
staff and student assistants).

Suggested changes that might enhance e-learnintigeréor the university were:

* Clarification of university e-learning goals andlipp and promoting
college’s own e-learning development plan (admiatsts and staff);

* A university wide organizational structure changevadrds university
development and e-learning (administrators);

* Re-considering e-learning support policy and euauna system
(administrators, staff and student assistants);

* Providing more encouragement incentives and supgery., more
seminars/training courses held to demonstrate #meflis of e-learning
and the nature of effective e-learning coursean(aistrators and staff);
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* A good cooperation amongst all participant grougdniinistrators and
staff);

* Requiring a certain percentage of college or depamt e-courses
(administrators and staff);

» Changing the responsibilities of teaching assistéadministrators); and

* Reducing technical problems (student assistants).

Suggested changes that might enhance e-learningigarafor all participants
were:

* Changes in the perceptions and attitudes towardsaraing of
administrators, technical staff, instructors anddehts (administrators,
staff and student assistants);

The three administrators and twelve support peopleated all those involved
with e-learning, and especially instructors, neettedhange their perception of
the value of e-learning and to improve their cajyat utilize e-learning. The
three administrators and two technical supportf stafggested a clear and
well-defined e-learning goal and policy, and leatigr and support services were
required for the further development of e-learnipmactice. They noted a
successful e-learning practice needed good commtimic and cooperation
among administrators, technical support peopléruntors and students. All those
interviewed considered e-learning could improvecié@ay and learning quality
and efficiency. All administrators and technicalppgart staff noted e-learning
could also increase the university reputation, ogtitipeness and profitability.
However, they also saw some challenges to e-legsuch as pedagogical issues
around course attributes, technical issues, aduhriudget, and limited manpower
support. They also said instructor and studentgoedswill and capacity were
important factors in the e-learning practice. Tal@gether, it can be seen that the
administrative and support people interviewed aigrgid, as might be expected,
that instructor and student experiences and peotepodf e-learning are pivotal to
practice. Chapter 5 will describe instructor petimes of e-learning; Chapter 6

details student views.
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Chapter 5 Instructor perception of e-learning

5.1 Introduction

The previous chapter described e-learning admat@trand support people’s
perceptions of their e-learning experiences. Iis tthapter, instructor opinions
will be investigated in order to gain insight intbeir perceptions of their

e-learning experiences. The data discussed incimépter was obtained from
sixty-nine questionnaires which included closed apen-ended questions and
thirty-three instructors (including six scienceealning instructors, six science
non-e-learning users, and twenty-one non-sciendeareing instructors) in

interviews. The data is presented in four sectiohbe first outlines the

background and experience of the instructor paditis, the second identifies
instructor perceived benefits and challenges adagding, the third describes the
factors influencing instructor use of e-learningydathe fourth outlines the
suggested changes in e-learning practice. The fssation is the chapter

summary.

5.2 Academic background and e-learning experience

This section synthesizes respondent instructor dempbics and experience in,
and of, e-learning. The respondent demographickidecdescriptions of the

respondents’ college, position, age, years teaclyeay-level teaching, familiarity

with e-learning policy, and the relationships amdhgse factors. Respondent
instructor background in e-learning includes ye&aching e-learning and

e-learning courses taught, e-learning ability, #mel relationships among these
factors. Instructor e-learning experiences desdhbee-learning teaching methods
and effective strategies they have employed irr #dgarning courses. Not all the
instructors responded to all the questions in testionnaire, so the numbers of

respondents in each table are different.
5.2.1 Respondent demographics

This section synthesizes general information abmdtructors from the

questionnaires and interviews. It includes the desons of respondent’s college,
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position, age, years teaching, year-level teachfagiliarity with e-learning

policy and the relationships among these factors.

Respondent’s e-learning colleges are shown in Tdble A majority of

respondents to the questionnaires and interviews imenon-science colleges.

Table 5.1
Respondent’s e-learning instructor colleges repnése
College Questionnaire respondents Interviewees
N1(=69) % of N1 N2(=33) % of N2

Science 7 10% 12 36%
Engineering 20 29% 8 24%
Medicine 11 16% 4 12%
EE and Computer Science 10 14% 1 3%
Social Sciences 6 9% 3 9%
Others 4 6% 3 9%
Planning and Design 4 6% 2 6%
Management 4 6% 0 0%
Liberal Arts 3 4% 0 0%

A majority of respondents were professors (91%-68uestionnaire respondents
and 88%-29 of interviewees), this included twemiree full professors,
twenty-three associate professors and seventeestaassprofessors in the
guestionnaire and seven full professors, sixteaoaate professors and seven
assistant professors from the interviews. Only 9%) (f questionnaire
respondents and 12% (4) of interviewees were ledurThe questionnaire
respondent instructors taught at different yeaelewas shown in Table 5.2. A
majority of instructors did more teaching at thehar year-level. The high
percentage of higher year-level teaching is likeégause most of questionnaire
respondent instructors had high positions (33% wdt@rofessors and 33% were
associate professors). It is university practidédce that the lower position of

instructors the lower year-level courses they teach

Table 5.2
Teaching levels of questionnaire instructors
Year level taught Respondents % of respondents (N9)

Freshman 22 32%
Sophomore 31 45%

Junior 41 59%

Senior 48 70%

Master 55 80%

PhD 40 58%

Based on the cross tabulation of instructor famiianvith national and e-learning

policy, seventeen questionnaire instructors (258 shey were familiar with
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both national and university e-learning policy. hefour (35%) instructors

were familiar with university e-learning policy bobt national policy. Nineteen
instructors (28%) were not familiar with either ioal or university e-learning

policy. A Chi-square test and Phi value shows tivess a significant difference
and a strong relationship in the responses ofuokirs familiar with national

e-learning policy and university e-learning pol{&hi-square = 58.588, df = 4, p=
0.000, Phi =0.921).

To sum up, a majority of respondent instructors &€dram non-science colleges.
A majority of instructors taught high year-level@verall, the respondent
instructors were not familiar with national polibyt were familiar with university

e-learning policy.

5.2.2 Background in e-learning

This section sets out the instructor backgroundettearning. It includes
descriptions of years teaching in e-learning, aesirdgaught in e-learning,
self-rated ability to use e-learning and the relaghip of these factors with age,

position, and years teaching in e-learning.

Overall, the questionnaire and interviews showed thstructors were relatively

inexperienced with e-learning. Most had had less tthree years experience in
e-learning (83% and 86% respectively) and had tadgyter than three e-learning

courses (74% and 78% respectively). As might beeebeal, a cross tabulation of
instructors’ years teaching in e-learning and edieg courses taught showed the
fewer years teaching in e-learning the instructbesl, the fewer e-learning

course(s) they taught (Chi-square = 62.13, df 36300.001, Phi = 0.941).

A contingency table of instructors' years teacland years teaching in e-learning
and a Chi-Square test indicated there was no oakttip between instructor’s
years teaching in general and years teaching gamiing (Chi square=25.726,
df=25 , p=0.422). That is, the more years teaclmngeneral instructors had did
not indicate they had more years teaching in eidlegr Most instructors (85%)
who had less than 20 years teaching experiencéebadhan three years teaching

in e-learning. This implied most instructors wenexperienced with e-learning
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teaching, perhaps because e-learning teaching hpdbeen available in the

university since 1999.

A majority of instructors rated themselves as hgvinlow level of e-learning

ability. A Chi-Square test indicated there was elatronship between instructor
respondent’s self-rated e-learning ability andrthge (Chi square=10.508, df=12,
p=0.571). This implies instructor age was not a&ueésto their self-rated ability to
use e-learning. Table 5.3 shows how these selftiateels of e-learning ability

were split across age.

Table 5.3
Cross tabulation of instructor age and self-ratetkarning ability

Instructor self-rated ability to use e-learning

between between

beginner and intermediate and Total

Instructor beginner intermediate intermediate expert (N=69)
age N Row% N Row% N Row% N Row% N Total%
under 30 0 0% 0 0% 1 100% O 0% 1 1%
30~40 7 37% 2 11% 8 42% 2 11% 19 28%
41~50 12 36% 6 18% 9 27% 6 18% 33 48%
51~55 4 44% 1 11% 4 44% 0 0% 9 13%
>56+ 1 14% 3 43% 3 43% 0 0% 7 10%
Total 24 35% 12 17% 25 36% 8 12% 69 100%

Table 5.4 also shows a majority of questionnairepoedents rated their
e-learning ability as beginners and lower thanrmeliate level, split across their
professional position: 56% of 23 full professor8%bof 17 assistant professors,
and 67% of 6 lecturers. A Chi-Square test indicdteste was no relationship
between instructor’s ability and position (Chi sops6.254, df =9, p=0.714). That
meant instructor position was not an issue to thseif-rated ability to use

e-learning.

Table 5.4
Cross tabulation of respondent’s e-learning abiatyd position
Instructor self-rated ability to use e-learning

between between
beginner and intermediate Total
beginner intermediate intermediate and expert (N=69)
Instructor position N Row% N Row% N Row% N Row% N
Full professor 7 30% 6 26% 8 35% 2 9% 23
Associate professor 8 35% 1 4% 10 44% 4 17% 23
Assistant professor 6 35% 4 24% 5 29% 2 12% 17
Lecturer 3 50% 1 17% 2 33% 0 0% 6
Total (N=69) 24 35% 12 17% 25 36% 8 12% 69
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Table 5.5 shows the relationship between instrusklf-rated ability to use
e-learning and years teaching in e-learning. A &jare test and Phi value shows
there was a significant and strong relationshipvbet instructors’ years teaching
in e-learning and self-rated ability in e-learnif@ghi-square =34.209, df =15, p=
0.003, Phi = 0.704). This implies the instructodsowhad more years e-learning
teaching experience tended to rate themselves w@mgha higher level of
e-learning ability.

Table 5.5
Self-rated e-learning ability and years teachingettearning
Instructor self-rated ability to use e-learning

Instructor's between

years between beginner intermediate

teaching in beginner and intermediate intermediate and expert Total
e-learning N Row% N Row % N Row% N Row% N=69
1 year 19 66% 2 7% 8 28% 0 0% 29
2 years 2 15% 4 30% 6 46% 1 8% 13
3 years 1 % 3 20% 7 47% 4 27% 15
4 years 1 33% 1 33% 0 0% 1 33% 3
5+ years 1 13% 1 13% 4 50% 2 25% 8
Not answered 0 0% 1 8% 0 0% 0 0% 1
Total (N=69) 24 35% 12 17% 25 36% 8 12% 69

Overall, the instructors were relatively inexpeded with e-learning. Most had
had less than three years experience in e-leaamddhad taught fewer than three
e-learning courses. Overall, a majority of instoustrated themselves as having a
low level of e-learning ability. A Chi-Square tedtowed neither instructor age
nor position was related to their ability to uskeaming. However, a Chi-Square
test and Phi value showed the years teaching expmeriin e-learning had
significant and strong relationship with their selfed ability in e-learning.
Instructors who had fewer years e-learning teaclexjerience often rated their
level of e-learning ability as low.

5.2.3 Instructor e-learning experience

The instructors’ reports of teaching approachestaadsupport services they had
experienced are synthesized and described in tb&ios. The teaching
approaches included the e-learning teaching metwdimost effective strategies
used in e-learning courses. The support servicgsidad the technical support
services they had received and found helpful, thraber of e-learning courses for
which they had student assistant support from theewsity, and the advantages

and disadvantages of having and not having stuaksnstant support.
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Teaching methods used in e-learning courses

In order to obtain information regarding the instaas’ e-learning experiences
with the University Network Teaching and Learnings®m, the instructors were
asked to describe the teaching methods they hadl &ety-nine questionnaire
respondent instructors ticked more than one chivm® the list provided. The
researcher has grouped these teaching methodsfanto categories: course
materials, audios/videos, synchronous, and asynolmso interactions. Some
instructors also added their own specific teachimgthods. These were
categorized as other teaching methods. The respoffeen twenty-seven
e-learning instructor interviewees were developetb ithirteen sub-categories
based on the choices in Question 14 of the ingrugpestionnaire (Appendix J)

and then grouped into the same five categorieBeaquestionnaire categories.

The instructors in the interviews indicated thegdiglifferent e-learning methods
in different e-learning courses. As a science utstr explained, “It all depends
on instructor need and preference. Sometimes | gustmy course materials
online in a course but sometimes | also put viddasy lesson online or provide
online discussion” (SeiBi.1.1.3). Some instructgmst their course materials
online or used online assignments or tests onlyneSmstructors had extra course

materials in videos online.

Table 5.6 summarizes instructor responses fromtiguesires and interviews.
Responses were placed in ‘course materials’ cagefjovords such as provision
of online course notes, outlines, syllabi, all trethsupplementary references, and
online assignments or quizzes or tests or testdankl their answers for each
were mentioned in the response. Responses weredglathe ‘audios and videos’
category if words such as audios/videos of lesswnstudent presentations, or
audios/videos of private commercial products, cot@plvideo conferencing,
audios with PowerPoint content, and VOD (video emdnd, being videos they
were able to access from the library video datgbasee used in the response.
Responses were placed in the ‘synchronous interedtcategory if mention was
made of all kinds of interactions such as immediasponse interactions in online
(group) discussion mentioned in the response. Rmgsowere placed in the

‘asynchronous interactions’ category if words swsh (collaborative) student
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projects or reports online and interaction or feedbfrom their instructors or
peers, and immediate response interactions vial eaailletin board, or online Q
and A were mentioned in the response. Responses placed in the ‘other
methods’ category if mention was made of words saglsynchronous teaching
and learning, distance education, monitoring thenpater screens, practical
operation, case studies, and roll-calls were uséle response.

Table 5.6
Teaching methods questionnaire and interviewedungirs used
NI % of N2 % of

Category Teaching method (=69) N1 (=27) N2
Course materials Lecture notes online 57 90% 26 96%
Supplementary references online 52 83% 25 93%
Online assignment, quiz/test 19 30% 10 37%
Audios/videos  Video of lessons 39 62% 16 59%
Video of student presentations 14 22% 6 22%
Computer video conference 11 17% 3 12%
VOD (video on demand) 9 14% 2 7%
Synchronous Online discussion 29 46% 9 33%
interaction Online group discussion 12 19% 5 19%
Asynchronous Bulletin board, email, Q and A 56 89% 24 89%
interaction Collaborative projects 29 46% 11 41%
Student projects/reports online 26 41% 10 37%
Other teaching _Use computer technology or other 17 270 24 89%
methods incentives

N1: Questionnaire respondent instructors
N2: Interview respondent instructors

Course materials

Nearly all instructors from questionnaires and mitaws reported they had
provided lecture notes (90% and 96% respectively) supplementary references
(83% and 93% respectively) online. As science elag instructor A noted,
“Except for the video, all course materials areeadty online and | also scan
supplementary materials immediately after clasasTlhe students will have no
excuse to say they do not have all kinds of conraterials to prepare for exams”
(SeiAi.2.3.6). Most instructors indicated they fduonline syllabi and references
were helpful for student understanding and learnamggress. They noted a
definite outline of the course structure could hetijpdents arrange time to preview
or review course materials before class and or aléss and hence students could
manage their study program better and learn mo@edler, when instructors
provided reference websites, textbooks or hintswerdtudents could follow these
up. As science e-learning instructor D noted, ‘dyided some reference books
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and websites for the students especially when Irditt have enough time to

explain the course content in detail at class”[P&2i4.8).

Around one third of instructors (30% and 37%) haddie-assessment tools such
as online quizzes, tests or assignments and fdwerd helpful for student learning,
especially before exams and or when students dichttend a class or did not
study hard. Instructors saw this is a method tarawp student learning outcomes.
As a science e-learning instructor B describedtH# instructor gives a small quiz
when the students come to class, it will motivaiedents to preview online
materials before class or review after class andesits would also come to class
every time” (SeiBi.2.5.3). This instructor also edthe could easily transfer his
class quizzes to become online quizzes. He noteals6 can use simple yes-no
questions or fill in blankets or simple questioa®asily transfer my class quizzes
online because the purpose of the quiz is justh&ck whether or not students
have done the preview or review” (SeiBi.2.6.1). dddition, some instructors
noted they could discover whether their studerafiyr@inderstood the lectures or
not from the results of online exercises or assigmin class. These instructors
noted they would adjust their teaching approachthiéir students did not

understand well.

All these instructors noted their students not otdyld preview/review online
course materials at their convenience but also dcamprove their learning
outcomes by doing more exercises in the form oherhssignments or quizzes or
tests provided by instructors. These instructorsgieed the aim of all the online
materials as to give students flexibility of leargiand improve student learning

outcomes. As a science e-learning instructor Darpd:

| put all my lecture notes in PowerPoint files aelj and also put references and previous
tests online. In order to motivate students to igneor review online course materials and
do more exercises, sometimes | give them onlindgasgents or quizzes or tests
before/in/after class. | think the purposes of ¢hesaching methods are great to improve
student learning outcomes. (SeiDi.3.5.6)

Audios/videos
Respondent instructors reported the provision aficaivideos of lessons could
help student learning by allowing students to reviessons and learn about the

interactions that happened in the face-to-facehiagc Nearly two thirds of
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instructors (62% and 59%) had audio/video of the@rss lectures online. As
science e-learning instructor A said, “I also videoord all my class lectures. |
often teach with many slides, films, figures, andtten texts in whiteboard in
class so my students can review them after cl&siA(.2.1.5). Some instructors
also noted they revised the videos before putthemt onto the system. This
implies instructors can reflect on their own preetand improve their teaching

guality and student learning outcomes. Another science instructor described,

| video-record my real class lectures and my vaigechronously. However, | still need to
check it after class and make it better beforelbag it onto the system. | think revision
with the video is necessary and good for the stisdeacause they would like to learn more
from those videos or audio/video tapes. (NSeiMi3.2

Another non-science e-learning instructor G comme@ntOur students had many
practical operations and experiments required endburses so | would like to
video-record those activities and students’ peréoroes to let students review and
familiarize themselves with those operations andiviies after class”

(NSeiGi.3.6.1). These instructors noted videos tfdent presentations or
performances could motivate and help students |tam peers and themselves

by reflecting on student own practice and co-casttheir ideas and knowledge.

Some instructors provided their students more amnc ‘role-play’ activities
when they assigned a collaborative project or erpt. They also requested
that their students video-recorded their presesriatior performances in the
activities online. As non-science e-learning instiou G described it, “I provide
students more chances in ‘role-play’ activities dahd students could use V8
(video camera) to record and edit their self-guidedormances online. | thought
it had good learning effect” (NSeiGi.3.6.2). Thasstructors saw this as another
way to help students learn from themselves andspéer non-science e-learning
instructor M noted, “When students looked at tlosin or peers’ performances in
videos, they could easily know whether they didlveelnot and know how to
correct their performances” (NSeiMi.3.6.5). Thisowsled that instructors
perceived audios/videos could help students reweshare the seminar findings

with peers.
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In addition, some instructors noted they also piedi external professional or
private commercial audios/videos to assist theacheng. As science e-learning
instructor A noted, “I also provided three addiabrprofessional videos for
explaining my course topics. Two videos were predidrfom the government and
another one was made by my research team whichedoftr my ‘Global
Position System’ project supported by the Ministiy Interior” (SeiAi.2.2.6).
Other instructors also said they provided many gtevprofessional commercial
audios/videos in their e-learning courses suctHaticopters’, ‘Jazz Dance’, and
so on. Few instructors (17% and 12%) reported tiey provided professional
computer video conferencing instruction to theirudeints because they
collaborated their teaching with some instructoosf other university or research
institute. They noted using video conferencingringion is a good experience for
students, especially for advanced courses. Insisiclso highlighted this as a
benefit for the university and themselves becatuised good chance to cooperate
with another institution or university and they tbuhave more advanced
collaboration in research projects. A few instrust¢l4% and 7%) noted they
required their students to access VOD (video onathetn from the university

library video database to review the course relataterials.

Synchronous interaction

Some instructors (46% and 33%) noted they had @edvidiscussion forum,
online discussion case study or debate, and soteesdting topics online. As
science e-learning instructor D said, “I put somgresting topics in the online
discussion forum so students can discuss theré¢ @sd let them ask questions or
discuss the subject contents with them in the fér§8eiDi.3.6.5). A few
instructors (both 19%) indicated they had providatine group discussion forum
(chat room) so those students who lived in diffepdaces could attend this online
group discussion on the same topic at the same perod. Respondent
instructors reported students could get more fegddbad clarification of course
ideas or contents, and could ask follow-up questiiter class, especially when

they did not have time to answer or explain detadlass.
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Asynchronous interaction

A majority of respondent instructors (both 89%)atbthey often used email or
bulletin board to interact with their students @adannounce class notifications,
and test or assignment schedule or grades or angméne, especially for those
instructors who did not provide online discussiorum to interact with students.

A typical comment was:

It's useful in an emergency to make announcemantisteract with students via bulletin
board or email. The students also can give theggsstions, ask any theoretical or
operational problems associated with the coursgesuyband exchange their ideas with
peers or their instructor in Q and A area. (NS8iRib)

Over two fifths of instructors (46% and 41%) hadwypded collaborative projects

or assignments online which instructors noted sttelénad learned more by
sharing experiences with their peers and by donogepts together. Around two

fifths of instructors (41% and 37%) also considestdlents could learn more and
better from viewing peer projects and or reportinenand the interactions or

feedback from their instructor or peers on theranprojects or reports.

Other teaching methods

Just over a quarter of the questionnaire respord@m%) and the majority of
interviewees (89%) described how they have usent tven specific teaching

methods to improve their teaching quality and stadearning outcomes. These
specific teaching methods are supplemented by terisemmercial software and

mechanism. Some comments were:

| use Flash and PowerPoint to design and presentcowyse materials such as use
step-by-step animation in my case or example ptagen to help students learn more
technical knowledge or skills. Online practice is effective way to learn how to write a
computer program. (NSeiNi.4.4.2)

| provide additional score-awards as incentivesattvact students using e-learning and
provide more interesting topics or design subjactmline discussion area. When | teach in
the computer room, | also use computer broadcastystem to control my class situation
and progress in order to improve students’ learoumgomes. (SeiEi.4.2.3)

Effective strategies used in e-learning courses

In line with the focus of the study, instructorsrev@sked to describe one or two
of the most effective strategies they had usedhair te-learning courses. Nearly
two thirds (65%-45) of instructors responded te thpen-ended question in the

questionnaire and all e-learning interviewees (13Pb6did so. The same five
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categories as for teaching methods were develdpectipn 5.2.3). Each response
was coded against these categories. Some respwasegounted in two or more
categories. Table 5.7 shows the frequencies ottefte strategies questionnaire
and interviewed instructors had used in the ordm@ponent of blended courses.

Table 5.7
Effective strategies instructors had used

N1 % of N2 % of
Effective strategies instructor had used (=45) N1 (=27) N2

Course materials Lecture notes online 23 51% 22 81%
References online 8 18% 5 19%
Online quiz/test/assignment 16 36% 15 56%
Audios/Videos  Audiol/video class lessons 8 18% 8 30%
video student’s presentation 4 9% 3 11%
Computer video conference 3 7% 2 7%
VOD (video on demand) 2 4% 2 7%
Synchronous Online discussion 5 11% 4 15%
interaction Online group discussion (Chat room) 1 2% 0 0%
Asynchronous  Email, bulletin board, Q and A 21 47% 21 78%
interaction Collaborative projects 6 13% 5 19%
Student projects/reports online 5 11% 4 15%
Other strategies Incentives, computer broadcasting system, ¢ 16 36% 13 48%

N1: Questionnaire respondent instructors;
N2: Interviewed instructors

Course materials to assist with understanding tleicse content

Over a half of the instructors (51% and 81%) intidalecture notes provided
online was the most helpful and effective stratéggy had used in the online
component of a course. They reported a main beokthhese materials was that
they could be viewed and reviewed at a student's’@oience until the students
felt they understood what was required. Some resggmentioned that the use of
online notes could help student concentration asxlsessions because students
did not need to take notes and students could @kdew and or review these
before and or after class. Moreover, the instrgcsaid they did not need to spend
extra time and effort to help students to get andeustand the complete and

up-to-date lecture notes. Non-science e-learnisgguntor G said,

| have taught many years in the university andd heany lecture notes so | would like to
put them online to let my students view or reviésrh at their convenience. Complete and
up-to-date lecture notes will help students betteterstand the course content and | also do
not need to spend extra time and effort to helgestts on this. (NSeiGi.1.2.2)

A few instructors noted they provided supplementaryne references, databases,
websites, syllabi, previous test questions andgassents, important course
outlines and hints, graphs, pictures and figureknenafter class in order to
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improve student learning outcomes. Science e-legrmstructor D described his

strategies:

| try to use different strategies to improve studearning outcomes. For example, | always
put my syllabi, up-to-date course notes, suppleargrinline reference materials, previous
test questions and assignments, grade percentages® dorth on the system so the students
can preview and or review all these online materialt the same time, students can also
familiarize themselves with the entire teachinggeiss of the course they have selected.
(SeiDi.3.3.2)

Over one third of the instructors (36% and 56%0 saassessment tools such as
online quizzes, tests, and assignments were eféestrategies in their e-learning
teaching. Instructors noted posting online quizzests, and assignments before
and or after class could motivate students to pmevand or review course

materials and concentrate on class lectures. Tpiogdcomments were:

Usually | request the students to preview the Walrge materials before class so | do not
need to explain the details in class. | give a bindine quiz at the beginning of the class
and then discuss it. If students have any questitiey can feel free to ask and discuss in
class. Sometimes class discussion can remind mgivi® them more supplementary
materials or knowledge which | have not prepareach them. This will allow students to
learn more from me. | also give them different mate depending on their needs and
abilities. | do not run far away because the ctame is short and limited. After discussion,
| also give another small quiz about the classerunt think this is good for their learning
outcomes because quizzes in class can solve thHdepr® which the students do not
preview course materials and do not attend thes c(&2iBi.2.6.3)

A quiz before class session is useful to encoursigeents to preview online course
materials. The quiz following the class sessiomsgsful to encourage the students to pay
more attention on the class session. (NSeiFi.2.3.5)
Instructors indicated tests online could encourstgelents to do more drill and
practice. They could easily put solutions or answanline immediately after a
quiz or test so their students could learn more lagiter from this. A typical

comment was:

| provide a test database (test-bank) and tesenbwinline to attract the students do more
drills. | also gave online open book exams and lisu@ost the answers or solutions of the
quiz, test or examination online immediately aftex quiz or test. (SeiDi.3.8.3)

Online immediate social interactions are importémt instructors and students
and could assist them to reflect on their own pecacind co-construct their ideas
and knowledge. Some instructors said they couldlyedswnload or upload
assignments and provide assignment solutions/assaméine. Moreover, some of
them said they also put all, or good, student assents online along with their
interactions and feedback online so their studenitd learn from these and share

the information with peers.

153



Audios/videos to help teaching and learning better

Not many responses from questionnaires and inteegs noted audios/videos of
class lessons (18% and 30% respectively) and stydesentations (9% and 11%
respectively) as being effective in helping themtd¢ach better and students to
learn better. Some instructors noted they provelddrnal professional or private
commercial audios or videos to assist their teaghidon-science e-learning
instructor K said, “I use some commercial videosassist my teaching in my
‘Jazz Dance’ course. | also provide some referragsion websites or some
CD/VCR on the system so students could review tHenepends on the need of
the course subjects” (NSeiKi.3.3.6). They also doaedios/videos could help
students view or review at their convenience, agfigavhen students could not
remember or understand the explanations of formdkx@vations or practical
operations or computer programming design. Somteutsrs indicated they had
many courses which were taught collaboratively @anyinstructors so they had

to video-record class lessons for student reviewypical comment was:

| had a course named ‘Health check’ which was taaghaboratively by many instructors
and many practical operations students need ta.léahink | had better video-record the
class lessons so students could review them rafigated learn better. (NSeiGi.3.2.2)

The provision of private audios/videos and videmfecencing teaching with
colleagues/external professionals collaboratively onprove social interactions.
Some respondents noted that pre-recorded videlessdns online were effective
and convenient not only for student preview or eavbut also effective for their
time management especially when they must be ocamipus on the lecture day.
Non-science e-learning instructor K said, “It isngeenient and flexible for me
when | need to be out of campus on the lecture &ydents can view my
pre-recorded videos of lessons online so the ghasgress still can go well”
(NSeiKi.3.2.6). Moreover, a few instructors notedeo conference teaching was
another choice for instructors when they were afinpus or when they invited
other instructors in another universities or reskeanstitutes to cooperate in

teaching the e-learning course. One remarked:

The instructors can pre-video-record their lesdorigt student view at any place or even
use computer video-conferencing to teach the cowitseother instructors. It is convenient
for the instructors and the students, especiallgrwthe instructors need to be out of
campus. (NSeiPi.2.6.2)
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Synchronous interactions to enhance student leargiand interaction
Around one tenth of instructors (11% and 15%) abersd online discussion was
an effective strategy to improve student learningl anteractions. Science

e-learning instructor D described this:

My students use the online discussion area a ldtitacan increase their learning interest
and outcomes. For instance, students need to sefdant name to represent them and they
should be familiar with their own plant, the chdeaistics and life styles of that plant.
Students use their plant name to discuss with e#todr. It can stimulate their interest to
learn the general concepts about all the plantsaterelated to their lives and then they
extend their knowledge in depth for the future. Btorer, the students feel it is better to
discuss in a ‘discussion area’ because they cgrapeén advance and then cut-paste on it. |
found online discussion is useful and attractivestadent learning. (SeiDi.3.2.5)

Online discussion was said to be an effective fotannmprove the interactions
between instructors and students, partly becauseuid provide students with a
place to ask questions, discuss ideas and shaeriexpes with instructors and
peers, and allow students look back at previoudimys Science e-learning
instructor D noted, “I put some topics in onlinsalission area and discuss with
them. | also required their engagement and asselsedperformance in online
discussion” (SeiDi.3.5.5). Furthermore, some ingtits also indicated providing
guidance or strategic support or assistance catitdct student engagement in
online discussion and carrying out the activitiden-science e-learning instructor
L said, “I must pay much attention and effort idioa discussion to interact with
and guide students so students could be motivatddarn more efficiently in
e-learning” (NSeiLi.3.5.6). Another non-scienceearhing instructor J reiterated
this by saying, “To motivate and guide studentsomline discussion is a
time-consuming task if | expect to have more sttel@nvolved in it. Perhaps this
is a reason why many instructors do not providenentliscussion and students

also do not engage actively in online discussitB€iJi.4.3.1).

However, only one of questionnaire respondentsatdd online group discussion
forum (chat room) was effective, especially for gbostudents who lived in

different places because they could attend thimemroup discussion at the same
time period on the same topic. Some interview utdtrs suggested it needed to
have good discussion rules for everyone to follaheovise students themselves
could not control and focus on the topic. Moreowtudents could face problems

in arranging their online group discussion schedadd.

155



In sum, synchronous online discussion was thoumlvietan effective strategy to
enhance student learning and interaction only whsimuctors could be involved

in person, require student engagement and alsesas®r performance.

Asynchronous interactions to improve communicatiand studentearning
Questionnaire (47%) and interview (87%) respondeoted a bulletin board or
email or Q and A area online was an effective stpatto improve their
communication with students. These instructors $a@y often posted various
messages on the bulletin board or send email tdyrsitidents about the class
information such as up-to-date course material€lass schedules. They also
noted students could ask questions via email othéonline Q and A area.
Instructors found this could redeem fewer inte@diin e-learning and improve
student learning outcomes. Asynchronous interastwere said to be effective in
supporting their interactions with students andrasising the lack of knowledge

or course content for students.

Other strategies to attract student engagement angrove learning

Around two fifths of the instructors (36% and 48%ilicated they used some
effective strategies to attract student engagenremtlearning and to improve
their teaching quality. These were synchronousadcs# teaching, monitoring
student computer screen, demonstration of praabigatation, roll-calls in class,
and assessing their performances or awarding additimarks in the online

discussion or other e-learning components. As pstuctor noted,

| had an e-learning course taught in the Compugent& classroom and | monitored all the
computer screens when | showed my e-contents. Whrequired students to do some
exercises, | switched the broadcasting screeneiio itdividual screen. If | did not monitor
their computers, students might wander in the h&erand not listen to the lectures.
Therefore, students could concentrate on the lestand learn better. (QI1.21.68)

Some instructors reported they provided many qsizzetests or exams to the
students because they worried that their studentddwot attend the class and
not study hard due to the provision of completeoetent. They said sometimes
they used oral test or described the questionspwkesx words in class to

encourage students attend the class. Scienceredganstructor C remarked,

| put more stresses on the students because | eaid aff the provision of complete
e-content would let students become lazy to attbadclass so | give them many quizzes
and mid-term and final exams. Sometimes | useaalll-or oral test in small class and/or |
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have some quizzes which | describe the questiospoken words. | use different teaching
strategies for different courses and for differgtdents. (SeiCi.3.2.8)

A majority of instructors indicated they demonsthhow to use the e-learning
system at the beginning of semester so studentédvkmow how to access the
online components. Some of these instructors &gorted they demonstrated the
practical operations in class and or put demonstratonline so students could

review repeatedly and learn better. Science e-leguinstructor E said:

| demonstrated how to use e-learning system irctimeputer room when the semester class
started, so my students could learn how to accedimeocourse materials ..l also
demonstrated the practical operations of the empris in class and put them online so my
students could learn better and really understt@dcburse contents. | think this is an
effective strategy to encourage their engagemeeti@arning. (Seiki.5.3.8)

Moreover, interviewees indicated they also assestedent performances in
online discussion or awarded additional marks tmaett student engagement in
online discussion or other online components. Asiretructor noted, “Most

students were active in online discussion butll Bad few students who were
passive and not engaged in the online discussiathar activities in e-learning.

Thus, | also assessed their performances in odigs®ission or gave additional
incentives (e.g., score-awards) in order to improtreir engagement”

(SeiFi.3.2.1).

All these strategies, monitoring computer screef;call, quiz, oral test, and
awarding additional marks, were considered to dect¥e to keep students
concentrating on the class lectures, participaiting2F instruction and or online

components of e-learning and then improving thearming outcomes.

Support services experienced

In order to obtain the feedback regarding the ealag support services from the
university, departments, and peers, the questiommastructors were asked about
the support services they had received and fourpfuheand the number of
e-learning courses for which they had student @sgisupport from the university.
The advantages and disadvantages of having andvavatg student assistant

support were also described by the respondentittsts.
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Responses of support services instructors have wsetifound helpful

The respondents to the questionnaire were askeat e support services they
had received and found helpful. The instructorda@oick as many as applied for
their current use and helpful ones. Of the sixtyeniespondents, fifty-two (75%)
replied to this question. Forty-nine (71%) indichtghich service they found to
be helpful. Table 5.8 summarizes the questionneesponses about support

services the instructors have experienced and foetpful.

Table 5.8
Support services instructors have experienced andd helpful
Support services Have experienced Found helpful

N (=52) % of N N1(=49) % of N1
Student assistant 38 73% 37 76%
Technical support staff 32 62% 27 55%
Training course 26 50% 10 20%
Demonstration 20 39% 15 31%
Seminars 11 21% 6 12%
Provision of extra technology 10 19% 9 18%

Based on Table 5.8, the support of the studenstasts and technical support
staff for the questionnaire respondents was imporend helpful. However,
providing training courses, good course demonsimnati seminars, and provision
of extra technology support seemed not to be veslpfhl for enhancing
e-learning practice. A Chi-Square test and Phiesaluwow all the support services
such as student assistants and technical stafbsughye instructors have used did
not have any significant relationships with thegadion of the instructors found
those support services helpful (all Pearson ChiaBguAsymptote Significance
greater than 0.005 and Phi values approximatelydst 0.128 and 0.326).

Courses have received student assistant support

When the instructors were asked how many e-learcngses they have received
student assistant support for from the univerdsayy instructors did not answer
this question. Table 5.9 shows the frequencies -t#aming courses having

received student assistant support from the urityers

Table 5.9
E-learning courses which received student assisapport
Courses Respondents (N=65) Percent of respondents
1 course 25 38%
No course 22 34%
2 courses 11 17%
3 courses 4 6%
5+ courses 3 5%
4 courses 0 0%
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Over half of the instructors received student @astssupport from the university
in one e-learning course (38%) or two courses (1@#dhree (6%) and five or
more (5%) e-learning courses. However, just ovee omird (34%) of the

instructors did not have any such support for tadgarning courses.

Advantages of having student assistant support

Instructors were asked to describe the advantafjesceiving student assistant
support from the university. Over two thirds (688&6)instructors described their
e-learning experiences and perceptions of studesistant support. Nearly one
third (32%) of respondents did not answer this tjoes Based on these
forty-seven respondents’ descriptions in this opeded question, eleven
response sub-categories were developed. Each sespas coded against these
categories. Some responses were counted in twoooe pategories. Five main
categories had been developed and grouped. The dinminant category is
e-learning content creation and maintenance wimditated all e-learning content
related issues such as inputting and updating eaueterials online, designing a
webpage and setting up or maintaining a websitggosecording and putting
video online. Second, the technology category mhetliany technical problem-
solving and knowledge of technology. Third, a gaherategory included any
time-saving issues for dealing with e-learning teddlachores and brainstorming on
e-learning course design. Fourth, interaction gitldents category included all
the help in managing student online discussions amslvering questions or
interaction with students. Fifth, managing studactdemic records category
included all the assessments of student assignremésts or exams. Table 5.10
names the analytical categories, and gives numbkeresponses which were

classified into each category.

Table 5.10
Frequencies of advantages of student assistantostpp
Main category Sub-category N (=47) % of N
Creation and maintenance of e-learning Course materials online 21 45%
content Video recording and video online 20 43%
Webpage design or website setup 4 9%
Technology Solve technical problem 18 38%
Improve knowledge of technology 5 11%
General Save time for chores 13 28%
Improve teaching quality 5 11%
No great help 3 6%
Interaction with students Answer or interact with students 6 13%
Manage online discussion 5 11%
Manage student academic records Assess studegimesits/tests 7 15%
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The instructors pointed out that student assigapport mainly could help them
create and maintain course materials online (45%@go-record class lessons and
put videos online (43%), solve technically relagdblems in class (38%) and
could save much of their time on all e-learning relso(28%). However, three
instructors (6%) pointed out that the student émsisnight not provide great help
for their e-learning teaching because they might familiar with the course

content although they might be experts in techrioldgnowledge or skills.

Disadvantages of no student assistant support

Instructors were asked to describe the disadvastafjienot receiving student
assistant support from the university. Nearly thgearters (74%) of instructors
responded with their e-learning perceptions of mwdent assistant support.
Eighteen respondents did not answer this ques@sed on these fifty-one
respondents’ descriptions in this open-ended quesgight response categories
were developed. Each response was coded against¢ ttetegories. Some
responses were counted in two or more categorisleTs.11 below shows the

analytical categories and gives numbers of resgonse

Table 5.11

Frequency of disadvantages of no student assistgort
Category N (=51) % of N
Need more time 20 39%
Quit e-learning 13 25%
Face more technical challenges 11 22%
Increase teaching load 7 14%
Decrease teaching quality 7 14%
Reduce motivation 6 12%
No influence 5 10%
Need more funding 3 6%

Not many instructors (39%) indicated the first disantage was they need more
time to make or update the course materials omlite¢hey said they did not have
enough time to do it unless they reduced theirarefetime. A representative

comment was:

| have to do all the work myself when | have ottleéngs to take care of. It is very hard to
do the e-learning because there are too many thmgi and too little time available;
especially, as NRU is a research university. Ugubak instructors do not have enough time
to deal with all e-learning related work by themssl (Q1.26.300)

One quarter (25%) of respondents identified themsedisadvantage as being that

they could not video-record their class teachind aansfer video to e-learning
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system by themselves and solve all related maintenavorks of e-learning

course so they would quit e-learning teaching. presentative comment was:

If there is no student assistant helping me oraealag system, | could not provide class
teaching video because | could not video-record atags teaching by myself and then
transfer video file to e-learning system. Moreoven;line debate or online discussion
would become hard to control or access. Thereforeill quit the e-learning teaching.
(Q1.26.236)

Over one fifth (22%) of respondents remarked thedtdisadvantage was they

would face more technical problems and challen@es. instructor said:

| do not have much time to manage my academic vbiken | have problems of operating
technology, | cannot get the instant assistance student assistant and it will waste my
valuable time to try or figure out how to proceedaperate those facilities. Thus, the
e-learning course materials and audio-video fimdd not put online in time. (Q1.26.53)

Seven instructors (14%) reported that if they ditlimave student assistant support
of their e-learning teaching, it would increaseirttieaching load or their own
students’ workload because they still needed td déa all e-learning related
work. Similarly, seven respondents (14%) also iatid that a disadvantage of no
student assistant support was the teaching quatiyld be decreased because
they could not fully provide all functions of e-leéng such as online class video,
course materials, and discussion. A representatvement was, “If there is no
student assistant helping me on e-learning syssame interactive teaching
methods such as on-line debate, online discussideo recording, and VOD

would become impossible” (Q1.26.159).

A small number (12%) of respondents indicated nalestit assistant support
would decrease their motivation to use e-learniagabse the student assistant
support could save much of their time on all edeay related chores. Three
respondents (6%) reported that if they did not hetudent assistant support from
the university they needed more funding to findthap assistant to deal with

those e-learning chores for them. A representaiivement was:

| have to pay for the student assistant to suppgrivork so | need to find more funding.
Otherwise, | don't think | can manage both e-leagnfieaching and researches in balance
situations. It means, we will usually choose treeezch quality rather than the extra loading
from e-learning. (QI.26.46)

Only five respondents (10%) indicated there wasnflbence on them because

they could do it by themselves although it spentimaf their time and effort.
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Some representative comments were, “I have to ldbeakelated work. But that's
OK for me” (Q1.26.48);, “It is no influence to mestause | just put my lecture
notes online” (QI1.26.247);, and “It will not inflaee me a lot because | need to do
the e-learning course design and assess the ssu@essignments by myself in
order to really understand what the students newtl aljust my teaching

approaches to improve their learning outcomes”2&89).

5.2.4 Section summary

A majority of instructors who completed the questiaire and interview were
professors and came from non-science colleges. @rityaof instructors were
familiar with university e-learning policy but natational. A majority of
instructors were relatively inexperienced with arteng, had less than three years
experience in e-learning and had taught fewer thege e-learning courses. They
rated themselves as having a low level of e-legrainility. Data shows instructor
age or professional position was not an issue @i thbility to use e-learning.
However, the fewer years teaching in e-learning ldweer level of self-rated

e-learning ability they had.

Respondent instructors noted they used differeaathi@eg methods and strategies
to motivate student engagement in e-learning andmijorove their learning
outcomes by providing them with the same face-tefénstruction or more
opportunities and different sorts of course make@ad interactions in e-learning.
Most respondent instructors indicated the provigibonline complete up-to-date
course materials was helpful and effective in imprg student learning outcomes
because they could be viewed or reviewed at thaestis convenience and assist
student understanding, especially for passive any Istudents. The use of
e-assessment tools such as online assignmentsizzeguvas thought to be an
especially effective strategy to address a lacktoflent motivation and effort in
learning. Some instructors considered the provisibaudios/videos could help
student learning by allowing them to review lessarsd learn about the

interactions that happened in the face-to-facehiegc

Synchronous or asynchronous interactions or otwmiques were thought to be

effective strategies for different students in supipg different aspects of
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learning such as addressing a lack of knowledgeleawhing strategies, fewer
interactions, and an inappropriate learning atétundtheir e-learning practice. The
instructors reported they also needed to spend rienehand effort in supporting
and interacting with students. They noted discusfoums would become more
interesting and engaging if instructors provideddgnoce or strategic support and
assistance to help students control their own iegrand reflect upon or readapt
activities accordingly, particularly when they r@gd student engagement and
also assessed student performance in online dieauskhey also used bulletin
board, email and online Q and A to compensatedwef interactions with their
students. Half of the instructors said other teghes could help them to manage
student progress and attract student engagemesteiarning. The aim of these
teaching strategies was to draw student attentorconcentrate on the class
lectures and review online course materials sostbdents could improve their

learning outcomes and to enhance their interactiotisinstructors and peers.

Instructors reported they have used different dyosraf technology in terms of
specific delivery systems such as interactive awdieo, videotapes, digital and
video cameras, scanners, CD/ROMs, DVDs, VOD, auadiseites and even
computer videoconferencing, e-mail, live chat, ssiptated use of the Web,
television and satellite broadcast in their e-lgggrieaching. The use of different
technologies could result in the removal of timel @hace constraints so student
learning could happen synchronously and or asymcusly. Instructors said
these types of equipment helped them in providieg game face-to-face class
teaching environment online and in providing mongpEementary course
materials to improve student learning outcomes ammre opportunities to

improve the quality of interactions.

However, to utilize these various technologies, ititsructors needed technical
support from the university. A majority of the gtieenaire respondents had had
the support of a student assistant and technigglat staff from the university
and found them helpful for their use of e-learniiipey also had had training
courses, good course demonstrations, seminarsdral technology support but
it seemed not to be very helpful for enhancing rtleelearning practice. Most

instructors indicated that a student assistantdcbelp them in the creation and
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maintenance of e-learning content; solve technoddgproblems and improve
their knowledge of technology; save much of thiet on all e-learning chores
and provide new ideas or brainstorming on e-legrmourse design; answer or
interact with student and manage online discussiod;manage student academic
records for them. Some disadvantages of no stuaksistant support were also
identified. These included instructors needing moree to make or update the
course materials online; they could not video-rdctreir class teaching and
transfer video to e-learning system by themselvesl solve all related
maintenance work of e-learning course so they wauid e-learning teaching;
and would face more technical problems and chadlenm a word, the instructors

needed student assistant support in their developaife-learning courses.

E-learning in this study is an online componenbleinded learning so it differs
from face-to-face instruction. E-learning has mendbenefits and challenges. The
following section will describe instructor perceptiof benefits and challenges of

e-learning.

5.3 Perceived benefits and challenges of e-learning

practice

This section sets out instructor perceived benelitd challenges of e-learning

practice from questionnaires and interviews.

5.3.1 Perceived benefits

Data on the benefits of using e-learning reportgdhbtructors came from closed
questions in the questionnaire and interviews. &hmeceived benefits included
benefits for the university, for the instructorseiiselves and what they found
important, for the students and what they found artgnt. Each perceived

benefits will be described next.

Benefits for the university
On the questionnaire, the instructors were askedhkas many as applied from a
list of benefits for the university. Table 5.12 slsothe frequencies of instructor

perceptions of the benefits for the university.
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Table 5.12
Instructor perceptions of benefits for the univigrsi

Questionnaire Interviewees
Benefits for the university N1 % of N2 % of

(=65) N1 (=27) N2
Increase the quality of teaching and learning 40 %62 22 81%
Increase university reputation and competitiveness 40 62% 20 74%
Improve the interactions among students and instrsic 36 55% 18 67%
Lower average costs per course per student 21 32% 933%
Increase institutional cooperation or partnerships 14 22% 6 22%
An income source of the university or the departmen 7 11% 3 11%

A majority of questionnaire and interview resportdeindicated e-learning
practice could increase the quality of teaching Eadning (62% and 81%) and
increase university competitiveness and reputat{68% and 74%). The
respondent interviewees intimated they used e-leguimecause they had seen the
benefits of e-learning for the community, for thaversity, for their students, and
for themselves. In particular, science e-learnimggructor A, who taught a general
education science course via distance/e-learniogyntented that this allowed
more community people to access to his course adengder access as important
within a Confucian philosophy. He considered th#ering his course more

widely also enhanced the university’s reputatioa.iighlighted this, saying:

Confucius said that education is for everyone notspecial groups. Since this course is a
general education course, why not broadcast tedhemunity? The more people listen, the
better it is. | do not spend extra of my time toitlagain, so why not? Let TV Company

broadcast the course video freely via TV Channeh&ogeneral community people. It is a

good corporation and it also increases the unityersputation. (SeiAi.1.4.8)

Over a half of the instructors (55% and 67%) nodeléarning practice would

improve the interactions among students and inirsic(see Section 5.2.3).
Around one third of the instructors (32% and 33%gicated e-learning practice
could lower average costs per course per studespdhdent instructors noted it
was appropriate for NRU to develop distance-edanatr e-learning because
NRU had many good instructors and large conferemaams for e-learning

teaching. A non-science e-learning instructor sdideach a course with my
colleagues in a large conference room. We sharehitgg this course and
everyone just needs to prepare their own chapteisis.a good incentive for us
and a benefit for the university” (NSeiBi.3.2.6hély all suggested the university
could get 200~300 students together in a classaarahge for three or four
instructors to share teaching for this big cladseyl'said this would save much

money for the university because the university mhd need to pay many extra
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hours pay for many instructors who taught in mamgls classes in e-learning and

this also could reduce their teaching load. Asienee e-learning instructor said,

Based on current university policy, the instructoas get extra half of credit hour-pay for
their e-learning teaching or when they have ovewsii@ents in a class. If the university
could put all the students in three or four smiases together into a class and then arrange
three or four instructors to share this big classching, it not only can save much money
for the university in extra hour-payment and alsald reduce the instructor teaching load.
This is a good cooperation among instructors. (5&iB5)

Another science e-learning instructor reiterate#;l¢arning could increase
student enrolment and benefit for other universiti&eiAi.2.2.8). He noted that
e-learning could increase student enrolments smiutld lower average costs per
course per student. He also said other universimedd save much money in
employing many instructors to provide every kinccotirse in their universities if

they cooperated with NRU. He gave an example @af thi

Every semester | have a class with 300 student® doom five universities. | reserve 150
students for NRU and the rest for others ... This save much staffing budget for other
universities in providing every kind of course beir students. (SeiAi.2.3.6)

Some respondents (22%) said e-learning practiceldvimerease institutional
co-operations or partnerships. These instructoteraged the responsibility of
NRU and the benefit for NRU. They noted NRU waspossible to broadcast
distance-education or e-learning courses to otinéretsities so it was a good
chance to co-operate with other universities ichiesy and even more in research
and also increase the university reputation and pebiiveness. A science

e-learning instructor described this happening:

NRU is an excellent university so it can shareuitésersity and instructor’s resources with
other universities because some universities ddvae¢ good infrastructures or have many
instructors to teach some specific courses ... Wepzanmany monitors in front of the
students in a good conference room and then teagtdéo-conferencing style for a large
amount of students within one university or evesssramong different universities. This is
a good chance to co-operate with other universitigeaching and even more in research
and also increases the university reputation angpetition. (SeiBi.4.2.6)

Moreover, a few (11%) respondents thought e-legrmpnactice could be an
income source for the university or the departm&hey noted their e-learning
courses were used in some enterprises or compfamidseir staff training. They
said it was good cooperation or partnership, anddcalso earn money for the

university or their department.
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Benefits for the instructors

In the questionnaires, instructors were asked liecsérom a list of benefits for

themselves, then add a second tick beside the itetiefy considered important
in their use of e-learning. They could tick as maayegories as applied. Of the
sixty-nine respondents, fifty-five replied to thguestion and fifty-two also

indicated which benefits they found important. Atiterviewees (27) also

described the benefits for themselves based orcdtegories of benefits in the
questionnaire. Based on the data analysis of ictstriselections of e-learning
benefits on the questionnaires and descriptions frdaerviewees, five categories
of e-learning benefits for instructors were ideatif better instructor teaching and
teaching quality, flexibility of teaching, improvemt of interaction, increase of
personal reputation, and saving in course costtane. Table 5.13 shows the
benefits for the instructors and those they foumg@drtant from questionnaires

and interviews.

Table 5.13
Instructor perceptions of benefits for themselves ]und important
. . Found .
Category Benefits for the Questionnaires Important Interviewees
instructors N % of N1 % of N2 % of
(=55) N (=52) N1 (=27) N2
Better instructor Increased teaching 38 69% 25 48% 23 85%
teaching and efficiency
teaching quality Ease of managing 37 67% 30 58% 22 81%
academic work
Improved teaching 35 64% 28 54% 23 85%
quality
Ease of managing 21 38% 16 31% 15 56%
course material
Flexibility of Flexibility of time and 30 55% 22 42% 16 59%
teaching place of teaching
Improvement of Improved interaction 27 49% 22 42% 20 74%
interaction with students
Ease of sharing 20 36% 19 37% 13 48%
experience with others
Increased personal Increased personal 10 18% 6 12% 4 15%
reputation reputation

N: Questionnaire respondent instructors
N1: Questionnaire instructors found this important
N2: Interview respondent instructors

Better instructor teaching and teaching quality

This category of benefits included increased taagkificiency, ease of managing
academic work, improvement of teaching quality, @ade of managing course
material. A majority of instructors (69% and 85%@rqeived increased teaching

efficiency and said it was an important benefitséience e-learning instructor

167



noted, “I can reuse my e-content for same courggs$ tme once | have done
them. And | am not afraid that the contents arglthunore or less in many
different small classes. It improves my teachiniicieincy” (SeiCi.1.1.12). Over

two thirds of instructors (67% and 81%) perceivedezof managing academic
work and also said it was an important benefit.yTinelicated the functions of the
e-learning system could assist them to better margtgdent progress and
academic records such as online submitting assigtafexams, automatic grade
calculation and so on. They also noted the funstiohthe e-learning system
could save them much time and effort in doing miadjous tasks; for example,
synchronous (e.g., online discussion) or asynchusitte.g., bulletin board, email)
interactions helped them to interact easily witludehts and manage their
academic work well. This implied they could savechmuime and effort in

teaching and had more time to do research. Sceihearning instructor E said:

| can set up the due date or due time for submittissignment or exam online so | do not
need to check which student does not hand-in oe.tifhe e-learning system also can
calculate student grades for me. If | have somerinétion to notify my students, | can use
bulletin board or email to tell them. Students atsm use email or Q and A or online
discussion to ask me questions and all of them e@dsosee all these records ... In a word,
e-learning can save me much time and effort in gldirese repeated and tedious tasks and
then | can have more time to do my research. (Ste4)

A majority of the instructors (64% and 85%) sailk&ning could help instructors
to improve their teaching and its quality and shig@ was an important benefit.

Some typical comments were:

Instructors can not memorize all the actions whnay tare video-recorded; sometimes they
forgot one special action or another. However,agrfimg provides them a chance to review
their video and revise it before they put theireadnline. They can delete the bad parts and
add in the good ones. This is also good for thegiching quality. (NSeiKi.5.2.1)

| feel it is better to show up all the procedurdsfaymulae derivations online because
instructors can prepare in advance and correctselyefore class. It is very important to
show your best in front of the students becaus@uf write wrong in the blackboard and
correct it in class too often, your students wekifbad and wasting their time. (SeiBi.4.3.6)

Some instructors (38% and 56%) perceived ease ofagiag their course
material was an important benefit. They said theylad maintain their course
materials easily and keep course materials onyters for a long time, although

they needed to expend much time and effort on iogpag-content in the

beginning. A science e-learning instructor desdfities:

In the beginning, instructors may spend much timeé effort to develop their courses in

e-learning. However, for the long term it is good them because the need for maintenance
of e-content becomes lower. Once they have beeatettethey are easy to change or update
a little depending on their students’ feedbackuggestions. They can save much time and
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effort to prepare for next same courses and they ttan have more time to do their
research. (SeiEi.2.8.6)

Flexibility of teaching

Over a half of the instructors (55% and 59%) peweiflexibility of time and
place of teaching as a benefit, and said it wasngyortant one. They noted
e-learning provided them with flexibility of timend place for teaching, for
example, they could video-record their lessonsdvaace and put them online or
use video-conferencing teaching to manage thegsgogress when they were
off campus on the lecture day. Some instructoredhonline tests also gave them
flexibility in their teaching because they could ap the test day and time even
when they were off campus. Science e-learningungir E said, “When | must
be out of campus to attend a meeting on the lectaiye| also can give students a
test online because | can pre-set up the day ara tt is convenient and flexible
for me and students” (SeiEi.2.5.6).

Improvement of interactions

This category included improved interactions withdents and ease of sharing
experience with others. A majority of instructo#9% and 74%) perceived
improved interaction with students and said it vaasimportant benefit. They
noted the provision of different sorts of synchresoand asynchronous
interactions helped them interact with their studdretter. Non-science e-learning
instructor O noted, “I put all the course-relatedssages on the bulletin board and
request students to check it every day so theygeamp-to-date course materials
and so forth. | also provide my email or onlinecdission forum to compensate

for fewer interactions in e-learning” (NSeiOi.31.5

Some instructors (36% and 48%) perceived easeaninghexperience with others
and said it was an important benefit. The instnsctooted they collaborate with
their colleagues or other instructors from othestitntions or universities in
e-learning teaching so they could share their epee with others in teaching
and even in research. They said this helped themmpoove their cooperation
with other instructors or specialists and also b&tetheir teaching and research.
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Increased personal reputation

A small portion of instructors (18% and 15%) peve€i increased personal
reputation and some said it was an important bengifese instructors said their
well-designed e-courses were used in the staffitrgiwithin the university or in

the enterprises so they had become well-known.nSeie-learning instructor A
said:

Many staff or students within the university ortire company had viewed my e-course so
they knew me well especially the people in the camity. | think e-learning can increase

my personal reputation and this benefit me to gatemesources or funding easily to do my
research. (SeiAi.1.5.3)

Saving in course cost and time

Over a half (52%) of the interviewed instructorgsanother benefit of e-learning
was that they could save course costs and time-lgaraing. They noted
e-learning could save the instructor time and éfforprinting out the lecture
notes, the questions and answers sheets of theeguirests and assignments
because they could put all these course materrdiseoand students also could
view and review them at their convenience. Theyp alsd this could save much
money for the university in the paper cost. Thhs benefit is significant for the

university and for instructors themselves in savaogrse costs and time.

Benefits for the students

Similarly, on the questionnaire the instructors evasked to tick as many as
applied from a list of benefits for the studentd &men to put a second tick beside
the benefits they considered important for theurdsthts. All interviewees also

described the benefits for students based on ttegaaes of benefits in the

questionnaire. Table 5.14 shows the instructor ggion of benefits for the

students and those found important by questionmasteuctors and interviewees.

Table 5.14
Instructor perceptions of benefits for students tmahd important

. . Found .
Questionnaires | Interviewees
mportant
Category Benefit for the N % of N1 % of N2 % of
students (=57) N (=49) N1 (=27) N2

FIeX|t_)|I|ty of Flexibility of time and 20 70% 35 71% 27 100%
learning place
Increased ICT Improved technological
knowledge and ability 30 53% 30 61% 20 74%
skills
Imprqve student Ease of managing 34 60% 23 47% 20 74%
learning and homework or report

170



learning outcomes Impr_oved learning o8 49% 26 5306 19 70%
quality
Improved student
motivation
Improvement of Improved interaction
interaction with instructors
Improved student
participation
Improved interaction
with peers
N: Questionnaire respondent instructors
N1: Questionnaire instructors found important
N2: Interview respondent instructors

18 32% 13 27% 8 30%

32 56% 19 39% 18 67%

25 44% 15 31% 11 41%

21 37% 11 23% 9 33%

Flexibility of learning

Flexibility of learning was the most commonly pevesl benefit of e-learning for
students by a majority of instructors (70% and 1D0% science e-learning
instructor noted, “lI put all my course materialsdeos and supplementary
references online so my students can preview amniewethem at their
convenience” (SeiAi.2.4.6). Another science ingibuccommented, “l feel
e-learning provides students an opportunity torleadependently because they
can learn any time, any place and at their own .plcis really good for the

students and that is why e-learning is so attradtvthem” (SeiBi.2.2.2).

Increased ICT knowledge and skills

Over half of the instructors (53% and 74%) percgiwveproved student ability to
use technology adaptable to this ‘information aged many said it was an
important benefit for the students. A non-scieneleaening instructor noted,
“Although many students know how to use computegytstill do not know how
to use computer technology and access online wdéarning can improve their
ability to use new technology and multimedia faef to adapt to this

‘information age™ (NSeiPi.5.1.2).

Improve student learning and learning outcomes

This category of benefits included student easeafiaging their homework or
reports, improvement in student learning qualitgd amprovement in student
motivation. Around three fifths of instructors (6G%6d 74%) perceived e-learning
could help students to manage their homework oortepeasily and many said it
was an important benefit for the students. A saesdearning instructor pointed

out: “One advantage of the e-learning system iscthrevenience for the students
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to hand in the assignments via the system befereldle day. This will help them

manage their homework and study progress well'G5&i3.1).

Many instructors (49% and 70%) identified improwddent learning quality and
many instructors said it was an important ben&fiience e-learning instructor C
said, “The main purpose of my teaching in e-leagnsto help the students who
are absent from class and or have lower capalmlitgarning” (SeiCi.3.2.1). All
these instructors reported that e-learning coulgrave student learning outcomes
by providing more resources and support for studeatning. A non-science

e-learning instructor highlighted this:

The goal of teaching and learning is to let thedsihis learn more and more effectively.
How can we reach that goal? The solution is to iglethem with more resources or
support such as using e-learning to let the stediamd and view course related materials on
the web, enjoy the class discussion, and learn aeeely. (NSeiFi.2.9.1)

The instructors thought students did not needke tall notes in class due to the
provision of complete course materials so studeotsld concentrate on the
lectures. They considered this led to improved esttidlearning outcomes.

Non-science e-learning instructor K remarked:

The students can download and print out my couratenials to review anytime or before
exams. ... Moreover, they do not need to take fulésdn class because they can download
the course materials after class. E-learning aBo tain their organization skill and
inductive ability. This training is very importafttr the university students. (NSeiKi.6.4.3)

The instructors also thought that if students reagrse materials before coming
to class they could ask and or discuss questianstbd while they were in class
and therefore they would learn more and betterci@nge e-learning instructor

noted, “The materials of basic knowledge have begeinon the Web and the

students can read it by themselves before clagke¥f have questions, they can
ask or discuss in class. The students will learmenand better” (SeiBi.5.6.2).

Moreover, nearly one third of instructors (32% a3 also noted the provision

of course materials could improve student motivatio study the lessons and
better their learning outcomes.

Improvement of interaction
This category of benefits included that studentsiccamprove their interaction
with instructors, improve student participation angprove student interaction

with peers.
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Over half the instructors (56% and 67%) perceivddaening could improve
student interaction with the instructors and soaid & was an important benefit.
Instructors said they had provided synchronousasythchronous interactions so
their students could have more opportunities tceeradt with them. As a
non-science e-learning instructor said, “My studdikie to use email or in Q and
A area to contact with me or ask me questionss ltery convenient for them to
interact with me” (NSeili.4.6.3).

Over two-fifths of instructors (44% and 41%) pewvesi improved student
participation was an important benefit. The instoue reported they provided
collaborative projects or online group discussiomiotivate student participation
and cooperation in e-learning. As a non-scienceaening instructor said, “To
encourage student engagement in online discuskiagsess their performance
and provide additional marks as incentives. | alssign collaborative projects to
motivate students into participating and coopegativith their peers in their
learning” (NSeiKi.4.3.1). Just over one third ofstructors (37% and 33%)
identified improved interaction with peers and somstructors said it was an
important benefit. In a word, respondent instrustoeported that e-learning
provided students more opportunities and diffesemts of interactions to interact
with their instructors and peers than face-to-fats&ruction, especially when

needed after class.

Savings in course costs and time

Over a half (52%) of instructor interviewees saidtaer benefit of e-learning was
that students could save time and money on cousperpcosts in e-learning.
Instructors noted they already put e-content onéind provide online questions
and answers of the assignments, quizzes, anditestiearning so their students
did not need to spend time and effort to find andtpout all the course materials,
including questions and answers. They noted thatdesnts not only could view
and review all the course materials online but d@l$o receive online answers or
results immediately after they submitted the quszzests and assignments. This
benefit suggested students could be motivated am leetter as a non-science

e-learning instructor noted, “My students couldeige online answers or results
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immediately after they submitted the quizzes, taats assignments so they could
be motivated to learn better due to the provisidninomediate response of
answers to the assignments, quizzes, and tests2i(QilS.3.4). This benefit is
significant for the student not only in saving csircosts and time but also in
motivating students to learn better because ofpilmision of an immediate
online response with answers to the assignmenizzeg) and tests.

All these benefits were synthesized from three tes asking instructors to
select e-learning benefits for the university, astors, and students from a list in
the questionnaire and descriptions of benefits fimierviewees. Further evidence
of the instructor perceived benefits of e-learnicegne from responses to a
question on personal factors that encouraged tiseirof the university e-learning
system. The details will be described in the Sechd.1.

5.3.2 Perceived challenges

This section sets out the descriptions of the ehgks instructors faced in their
e-learning teaching from twenty-seven instructarsnterviews and fifty-five of
sixty-nine instructors who responded to this opedeel question in the
questionnaire. Based on respondents’ descriptiomd the literature, nine
sub-categories were synthesized from questionnaimed interviews. Each
response was coded against these categories. $spumnses were counted in two
or more categories. Three dominant categorieshhdtbeen developed from the
literature were grouped from those nine sub-categorThe first dominant
category is pedagogy which included new curriculdesign, new teaching
methods, new assessment of student learning ous;oared new ways of
interaction. The second is personal challengestwinidicated all personal related
issues such as personal time management and ratgehThe third category is
technology category which included familiarity wittew technology and any
technical problems faced such as network bandwiddmputer storage and
computer facilities and technology operation. Thesponses are summarized in
Table 5.15 below.
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Table 5.15
Frequencies of perceived challenges faced by iokirs

Category Challenges for the instructors Questionnaire Interview
N1 (=55) % of N1 N2 (=27) % of N2
Pedagogy New curriculum design 35 64% 22 81%
New teaching methods 28 51% 20 74%
New assessments 19 35% 14 52%
New interactions 13 24% 13 48%
Personal Time management 7 13% 23 85%
Role change 7 13% 7 26%
Technology Required technology 7 13% 6 22%
Technical skills 6 11% 13 48%
Other Other comments 5 9% 8 30%

Three dominant categories pedagogy, personal, aatinvlogy and other

challenges will be described below.

Pedagogical challenges

This category included new curriculum design, neaching methods, new ways
of assessment, and new interaction approaches. Yéspondent instructors were
asked to identify the challenges they faced inrtedearning teaching, a majority
of instructors from questionnaire and interviewgarted pedagogical challenges
they faced most as being new curriculum design @#%681%), and new

teaching methods (51% and 74%). The respondengsl nbey needed to provide
various types of e-contents online so they ha&aon new curriculum design and
new teaching methods for their e-learning cour3égy noted different course
attributes would also challenge their use of eAeay because they felt not all the
courses were suitable to teach in e-learning. Arg@ e-learning instructor said,
“Some science laboratory courses are hard to desigrearning and it is better
to let students learn by ‘doing™ (SeiCi.4.2.4). @ther science e-learning
instructor said, “It takes me much time and eftortype all formulae or symbols

online especially for science courses. Some ingirsideel it is hard for them”

(SeiEi.5.2.1). Non-science e-learning instructorrdterated that the course
attributes influence their use of e-learning, “Tdw@nputer programming courses
are not appropriate to be developed in e-learnegpbse IT changes very fast.
Often | just complete developing a course this stengbut | cannot re-use it for
next semester or next year because a new versiaoraputer programming

language is announced” (NSeiPi.3.5.2). Moreoveg, itfstructors also indicated
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they faced many challenges while they were requweddeo-record their lessons

and they needed to prepare well in advance to délser course curriculum.

Some instructors (35% and 52%) noted new ways ckesssnent was a
pedagogical challenge they faced in e-learninghiegc Instructors noted the
ways of assessment of student learning outcomes dviéerent from those in F2F
instruction and they had difficulties in typing &irmulae or symbols in online
assignments or tests. Non-science e-learning itsir& noted this difficulty, “I
have many formulae derivations needed in my ‘Ecdnsneourses and it is hard
for me to design and type them online. | am afraig students also have this
problem, especially in online tests or assignmefi¢3eiSi.5.1.4). They noted
they also worried about the unfairness of assessmetheir online assignments
or tests because many online cheatings have dasly made by some students

who used ‘cut and paste’ method to copy peer’s arsanline.

Not many instructors (24% and 48%) noted the neerattion approach was a
pedagogical challenge they faced in e-learning hiegc Science e-learning

instructor F said, “Instructors need to adopt dédfé pedagogical approaches
developed to work with new media in the e-learntogrses. It was hard for me
because | do not know how to design and suppaodests in synchronous and or
asynchronous interactions” (SeiFi.6.3.9). This iexgblthe instructors also faced
the anxiety of computer technology use in e-learninstructors needed to learn
how to design, support, guide and interact with shedents and usually they
needed to spend much time and effort to respomtichiw The instructors said they
faced the problem of timely responses in their ractBon. A non-science

e-learning instructor said, “I often spend onevaw hours per day to reply student
email and respond in Q and A and online discusdioh.do not have time to

respond to them immediately, | let my student &asstshelp me to respond
online” (NSeiGi.5.3.7). The respondent instructorsted that they and their
students faced different demands in communicatiethods and quality. Some
missed being able to monitor facial expressions woide tone. Others had
difficulty including figures, formulae and symbatstheir contributions to online

discussions. Some comments were:
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In e-learning interaction or discussion, we canyadmmunicate by using words but no

facial expressions or body or tone language. | ifeisl hard to present the abstract concept
especially in my science courses. | often use mygefis to show the rotations of some

‘Chemistry’ elements. (SeiCi.4.6.1)

When | ask questions or discuss with students epliris difficult to express my questions
or ideas clearly, especially for mathematical folaeuderivations or science symbols or
figures. (SeiEi.5.2.6)
Thus, the instructors needed to be supported bynheersity to overcome their
pedagogical challenges in their e-learning teachBajence e-learning instructor
B remarked, “The University needs to provide moopport services to help
instructors in their development of e-learning e®srsuch as providing seminars

for new instructional design or new teaching apphesa and so on” (SeiBi.6.2.1).

Personal challenges

Personal challenges are about the problems instaudiaced in using the
e-learning system and/or developing e-learning ssmumnaterials. These included
their time management and role change. Over fdthsfi(85%) of interviewees
reported they faced the challenge of time managemEmey said when the
instructor had an e-learning course, how to mammag/ber time schedule becomes
a big problem if he/she needs to respond to thdests’ questions online and
immediately. They noted that usually in a facedoef class they can answer the
questions in class or after class or by help fromteaching assistant. A science
e-learning instructor highlighted this:

We often need to spend double or triple time inefigying an e-course than F2F instruction
and we need to guide or support students in thé&@aming activities such as providing
guidance in online discussion or helping them sdheetechnology problems. This is a big
challenge for the instructors in their time managetrbecause they also need to do their
research. (SeiAi.5.3.2)

The instructors indicated they had a time managérpesblem in providing

course materials online. A science e-learning urcstr commented on this:

E-learning courses have their time efficiency peofis. Usually | need to put my video on
the system soon after class because the studeittsowaview it. In addition, the course
materials must be prepared well and put on theesydiefore class. To complete all this
work in a certain time period | must spend muchetirSBometimes | have troubles in my
time management. (SeiBi.3.2.6)
The general perception was that e-learning couespsired a greater investment
of time and effort in both setting up and monitgriangoing involvement. A

typical comment, from science e-learning instru&as:
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The reality is that the instructors do not thinkytmeed to spend more time and effort to
develop their courses in e-learning although thagvwk they will be overloaded in the
beginning but will reduce their teaching load later. They do not have much time and
capability to do that. (SeiBi.2.11.1)

This greater investment of time and effort requiveals also said to be largely

unnoticed by the university administration, as th&ructor noted:

Usually we spend much time and effort in correctiogtent characters, online discussion,
e-mail, answering questions, etc. However, thelte®i the university dealing with this
matter let us feel unhappy and uncomfortable. (E2iB3.1)

A small portion of instructors (13% and 26%) notestructor role change was a
challenge. The instructors declared they needesphénd more time and effort on
their e-learning teaching because it was signifigadifferent from face-to-face
classroom teaching. They pointed out that in enieg; the role or main
responsibility of instructors had changed from astructional designer to
discussion guide and problem-solver. A scienceaelag instructor remarked,
“The role of the instructor is changed to be awlston guide and problem-solver
rather than only be an instructional designer amel practitioner for his/her
teaching strategy” (SeiBi.2.14.2). Another scienedearning instructor A
reiterated this point. In addition, he emphasizdée tadded technology
requirements associated with e-learning. He poiotgd “Instructors are not just
responsible to prepare their course materialsachtén e-learning but also need to
be concerned with the e-learning environment andolee all related technical
problems” (SeiAi.13.1.6).

Instructor psychological barriers were considereud iemportant challenge,
influencing their use of e-learning resources, ipaldrly while they were in a
video of lessons. A non-science e-learning instnrustid, “I am afraid my face
will become uglier due to bad quality of video fagi... It will decrease my
students’ good impression of me” (NSeiCi.3.1.5).ofker science e-learning
instructor reiterated this challenge, “I do notelito be video-recorded because |
feel embarrassed on it. Once | feel uncomfortablé @nnatural, | do not know
how to teach my class” (SeiDi.3.4.2). They saidséhbarriers included fears of
facing the video camera, discomfort with e-learniogls or methods and fears of
bad impressions in video from students were thsycpological barriers to be

overcome.
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Technological challenges

Technological challenges are broadly defined afieriges surrounding issues of
familiarity with new technology and technical prefmis encountered by
instructors, for example, network bandwidth, conepudacilities and storage and
technology operation. A personal lack of easy axteshese technologies as well
as a lack of skills necessary to use available cwenpand communication
technology has hindered instructor use of e-legtnifven when instructors did
have access to computers themselves, there coussioes to do with the quality
of this access, for example other technologies,,(bigh quality of audio-video
facilities or network) related to e-learning praetwere sometimes also required.
Four categories of technological challenges will dscussed: easy access to
necessary computer equipment, technical skillscmess computer technology
and the e-learning system, technical skills for camication, and the quality of

e-learning computer facilities and technology.

Easy access to necessary computer equipment

Only a small portion of instructors (13% and 22¥gtiuctors identified a lack of
easy access to necessary computer equipment. €pegptedly emphasized that
the time and capability needed to prepare courderiaks which often meant that
the inconvenience involved in using the universatjearning facilities would
become a challenge for them. In support of thisciance e-learning instructor
described the inconvenience involved in using thizarsity e-learning facilities
because he spent a lot of time collecting and/atingafor equipment to transfer

videos onto the e-learning system. He explained:

The students and instructors won't use the unityefacilities very often because it is not
convenient for them to use. Currently, the unitgriias put all the e-learning equipment
together in the Computer Center so everyone n@egds bver there to use it. However, they
think it wastes their time to go back and forthdasometimes they can not use it
immediately when they go over there. They mayben@gpmuch time in waiting ... Time
consuming and inconveniences are the two impoitstes for the instructors and the
students to use the related equipment. (SeiBi}.3.8

Technical skills to access computer technology dhd e-learning system
Few (11%) questionnaire respondents, but nearlgifa(48%) of the interviewed
instructors indicated they lacked the necessatynieal skills to engage properly

in e-learning. They noted that the complex natdré® e-content demanded high
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technical literacy of participants engaged in thdimey found this technological
requirement challenging due to a lack of familiaritith the university e-learning
system and recently up-dated ICT facilities, ad a&lwith multimedia operations
themselves. Instructors felt they needed not owmlybe familiar with new

technologies but also able to deal with technicalbfems encountered, for
example, network bandwidths, computer facilitiesl atorage and technology
operations. Similarly, some instructors reporteéirtltolleagues had difficulties
using e-learning systems due to a lack of techmsikills. Typically, they reported

overcoming these problems by asking their colleagtexhnical support staff or

student assistant support for help.

Some respondents noted older instructors wouldtredearning because of being

unfamiliar with computer technology. Non-sciencie&ming instructor T said:

Older instructors may be afraid of using computersause they had never used computers
before, so they will reject to use e-learning. Hfere, they need to learn new technology
knowledge and skills. On the contrast, youngerriresors have used computer before while
they are educated so perhaps they do not redisinig e-learning. (NSeiTi.2.3.2)

Technical skills for communication

The instructors noted they struggled to communitagéd ideas with students in
online discussion when this involved the use afirfgg or pictures. They indicated
they were only able to post text and not figurepiotures in the online discussion
forum of the university’s e-learning system, so stimes they could not express
their ideas clearly. Instructors indicated they Hdifficulty with their online
typing ability, particularly identifying Chinese atacters, formulae and symbols
as slow to type. Thus, they proposed the univessibuld improve their computer
facilities or the e-learning system interface bgyiding, for example, digitizing
tablets, drawing tablets or network online talkgreoms like Skype. Respondents
indicated they also worried about the difficultytgping formulae or symbols in
online tests or assignments or online discussi@ntduheir own lack of personal

technical skills and ability. A science e-learningtructor noted:

The instructors in the College of Science and @ellef Engineering may easily accept the
ideas of e-learning but they may feel it is incameat or difficult to input lots of symbols
or formulae in online tests or assignments or @ndiiscussion. (SeiFi.3.6.5)
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The quality of e-learning computer facilities ané¢hnology

Over a half (52%) of the interview instructors icated the quality of the
audio/video facilities affected their use of videblessons. They reported that
currently the quality of audio/video facilities foe-learning was poor so
sometimes they were unable to see the images derdsnclearly or hear the
audio. They noted usually the complex nature of ¢heontent required their
computers have necessary hardware and softwareasuelgraphics card and high
processing speed and often specific software. M@meosome instructors
indicated they lacked the high quality network daclilities required to download
student assignments online. These instructors nibieyl needed more adequate
and higher quality e-learning related computer neétgy, peripherals and other
multimedia accessories. A stable, reliable, eagy-usly functionalized and high
performance e-learning system was considered rmgesScience e-learning
instructor E indicated, “Classroom network and aéng system is unstable.
Sometimes | can not download my course materialsttstudents do the practice
in class” (SeiEi.4.11.1). A high quality network f@-learning practice involving a
high enough network bandwidth, fast speed for imagsentation, good network

management, and enough computer storage spacdseaoasidered important.

Other challenges

This category included instructor perceptions @& thallenges for the university
and the students and other comments on themsdtess.instructors (9% and
30%) perceived the university faced the challengbih included shortage of
budget and manpower; ambiguous e-learning polidygmal; distrust between the
university and instructors; leadership; and langupgpblem in e-learning. They

noted these challenges also influence their ugelefrning (see Section 5.4.1).

The instructors responding to the questionnairendiddescribe their perceptions
of the challenges for the student but the intereiesvdid. However, interviewees’
perceptions of the challenges for the students lidel difference. Some said

students had personal and technological challebgesome said students did not
have any challenges. Perceived challenges for nhesnsity and for the students

and additional comments on themselves will be dised below.
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Perceived challenges for the university

The budget for manpower support also becomes aortarg challenge for the
university and the instructors. The instructorsedothey felt sad because the
university stopped the student assistant suppast.aAnon-science e-learning
instructor said, “We did not know why the univeys#topped providing awards
and student assistant support for our e-learningeldpment. This was not a
positive encouragement for the instructor use déaening” (NSeiKi.3.5.7).
Furthermore, they also noted it was difficult td gdiable student assistants due
to small monetary rewards for this job. As a sceeedearning instructor noted, “I
do not apply for student assistant support becadsel it is difficult to get a
reliable student assistant. Student assistants th&@eown research pressure on
their thesis and they feel the monetary rewardstt job is too little so they
would not like to be student assistant supportég&iEi.3.7.2). Another science

e-learning instructor reiterated this difficulty,

The PhD and Master student assistant in Colleggéct#nce can get money subsidy from
MOE every month. Usually they can get NT$24,000 &if$12000 per month. The
university only gives NT$5000 per month for studassistant support to help the instructor
develop e-learning. The students feel it is totelitso they don’t want to be a student
assistant supporter. (SeiCi.4.1.12)

Ten interviewees indicated the importance of thvarsity policy and the trust
between the university and instructors. They ngtadetimes the distrust between
them could cause big challenges. As a sciencereHhgginstructor said, “In fact, |
don’t trust the university now because universibiqy changes all the time and |
don’t know how to follow-up. Therefore, | do it noyvn way and use my project
research fund to develop it” (SeiBi.29.1.1). Heoat®ted, “This is two-lose, not
two-win strategy if no trust exists between thevensity and the instructors”
(SeiBi.29.1.3).

In addition, the instructors said two changes arhtional policy impacted all the
universities which was the “University Law” and t#essors manage the
university”. The key issue of these two changes thagprofessors would manage
their own university development and the Administra Board of the University
would control the university budget and manpower. séience e-learning
instructor said, “Each university must earn thewnoincomes to balance their

expenses by obtaining much funding or researchept®jfrom the government or
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government associations, and enterprises. Thus, itistructors must do more
research to earn money for the university” (Seidi4l7). Another non-science
e-learning instructor confirmed this, “The goalNRU has changed to become an
international well-known research university, se thstructors need to focus on
publishing more research papers” (NSeiHi.14.1.8)eyT noted this change has
resulted in a leadership problem in the universHigarning practice. A science

e-learning instructor explained:

Currently the Academic Office at NRU can not dematdhe departments should develop
e-learning courses and the departments also mayohow up the policy because their

instructors do not focus on this. Usually the d&pants do not care about the survival of
e-learning practice. Moreover, each college alsedahe challenge in integrating different
specific departments to cooperate together. Thasy to enhance e-learning practice
becomes a big challenge for the university. (S&iAil.5)

Instructors suggested the university could encauiagtructors to develop many
well-designed e-learning courses to broadcastdoatbrld and then NRU would
become a famous international university. Howethegy also noted it would be a
little hard because of the language problem. Are@ee-learning instructor said:

Most of our e-learning courses were developed imd4ain not in English so it would be

hard to broadcast to the world. However, we coufshticast to Mainland China or other
Asian countries. Thus, the university must encoerthg instructors keep doing and doing.
(SeiBi.8.4.8)

Perceived challenges for the students

This category included student personal and tecigiedl challenges as perceived
by the interview instructors. Respondents to thestjannaire did not describe any
challenges for the students because the reseadaherot specifically ask their
perception of the challenges for the students. Aoritg (85%) of interview
instructors perceived their students faced persohallenges. They noted most
students were passive and not good self-managetkelsaso students might face
many challenges in their learning. A non-sciendeagening instructor said, “A
different and more active personal learning atetatid a new learning approach
are required for the students in their e-learn8tgdents also need to learn how to
manage their time and study progress well” (NS2Q.3). Instructors also noted
students’ passive learning attitude would hindeirtdesire to develop e-learning

courses for their students.
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Over a half (56%) of the interviewees noted théirdents might not face any
technological challenges in their e-learning. A 13orence e-learning instructor
said, “It seems no challenges for the studentseanising e-learning. Perhaps they
do not use it very often” (NSeiEi.4.10.2). Anotlsmience e-learning instructor
said “Students like e-learning very much, so | dut think they have any
challenges” (SeiFi.3.6.10). A non-science e-leggnimstructor explained, “I am
not sure whether my students had any challengestdyecause they did not come
to talk or ask me questions about their problemexh&ps they solved their
problems by asking my teaching assistant, or thears” (NSeiKi.10.4.6). This
indicated those instructors did not perceive amgllehges for the students but it
did not mean their students did not face any chg#ls. This also implied the
instructors should pay close attention to the studiearning and help students
overcome their learning barriers or challenges idep to improve student

learning outcomes.

Nearly a half (44%) of the interviewees perceividirt students faced the same
technological challenges as they did: easy accessdcessary computer
equipment, technical skills to access computerneldygy and the e-learning
system, technical skills for communication, anddhality of e-learning computer
facilities. A non-science e-learning instructor csaiSome students could not
afford to buy their own required computer hardwanel software so they could
not access e-content well while they are not onpeesh(NSeiNi.8.6.7). Another
non-science instructor noted, “The computer faesitand technologies provided
by the university sometimes were not enough antbtgate so students could not
access the e-content well. For instance, the n&thandwidth is not large enough
for fast download of the images or audio/videosfiliNSeiRi.6.9.4).

Instructors noted the quality of computer techn@sgand multimedia facilities
was an important challenge for student use of mtieg. A science e-learning
instructor noted, “If the quality of video-recorda&nd network were not good and
up-to-date, students would not like to view theeddof lessons because the
images or sounds of video would be not clear ardsfieed for downloading was

not fast enough” (SeiBi.7.8.5). Thus, the instrugtsuggested the university
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should provide more and high quality of requirednpater technologies and

multimedia facilities to support their e-learningagtice.

Instructors also noted some students lacked pdrdeaanical knowledge and
skills to access or interact in their e-learningpexially for science courses in
online tests or online discussion. A science enliegr instructor said, “Some
students did not have good technical knowledge skilts to access online and
type science formulae or symbols in online testwline discussion so they
might not participate in these learning activiti€his challenge would lower their
learning outcomes” (SeiEi.6.9.8). This indicatee ttechnological challenges
students faced would hinder student engagememiearaing and influence the

instructor motivation in their development of efl@ag courses.

Other comments

Five instructors answering the questionnaire did dioectly respond to the
guestion about the perceived challenges for thamseglsee Question 30 in the
Appendix J) but gave other comments such as “Hiegrsystem should be
considered as a supplement to the traditional H@Eture on class’ courses.
E-learning could not replace all the functions aftects of the F2F class”
(Q1.30.27);, and “I think F2F is the best way ofdhing ... It depends on
university policy and definition of e-learning” (@D.65). Similarly, some

interviewees also gave their additional commensn&typical comments were:

| don't have any challenges in e-learning developimiedeveloped it by myself and had no
student assistant support. | like to learn new Kedge and skills and | found many
interests and advantages in it. (SeiFi.12.4.1)

Instructor preference for face-to-face instructimiso challenged their use of e-learning
because working from a textbook was faster thaatrg videos or other materials online.
(NSeiGi.14.5.9)

5.3.3 Section summary
This section has described instructor perceptidriieobenefits and challenges of
e-learning. Respondent instructors perceived thatefits and challenges in

e-learning were related to policy, personal, pedag, and technological issues.
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A majority of instructors perceived the benefits fihe university were that

e-learning practice could increase the qualityezfching and learning, increase
university reputation and competitiveness, and owerthe interactions among
students and instructors. Around one third of ragat instructors indicated

e-learning practice could lower average costs merrse per student due to
instructors sharing the class teaching in e-legrrdnd the increase in student
enrolment. This implied the university could getura on investment (ROI)

although the university had spent much money offirslaand infrastructures.

Some respondent instructors noted e-learning peacbuld increase institutional
cooperation or partnerships among instructors withi across universities or
institutions. This also could lead the universityltecome well-known and the
instructors to become good agents in the cooperd@ween the university and
the community. This cooperation or partnerships ldk@ave money and would

benefit the universities or institutions. A few tingtors noted e-learning practice
could be an income source of the university or tlepartment due to the
cooperation with the community or the enterprises.

A majority of instructors noted e-learning practmmild better their teaching and
teaching quality. These included increased teackffigiency, ease of managing
academic work, improved teaching quality, and eafsenanaging their course
materials online. Over a half of the instructorvéhgerceived e-learning could
provide them flexibility of time and place of teawt) so they could care for their
research or administrative works well. Nearly af hadl the instructors noted
e-learning provided them more opportunities antedeht sorts of interactions to
improve their communication with students and aseeaf sharing experience
with other instructors or specialists within a wesity or with other institutions
due to their collaboration in e-learning teachimgl @r in research. Furthermore,
over a half of interviewed instructors said anothenefit of e-learning was that
they could save course costs and time in e-learaimg) this benefit is also

significant for the university.
A majority of instructors perceived e-learning biisefor the students were that

the students could learn flexibly in time and placed at their own pace and

increase their ICT knowledge and skills to adapth® current ‘information age’
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and learn how to manage long-life learning. Thesoahoted e-learning could
assist student to manage their homework or repeatsly, improve student
learning quality and improve student motivationisTsuggested e-learning could
help students have different but more active am@pendent learning approach
and attitude to improve their learning outcomes.e Tinstructors reported
e-learning could provide more opportunities andedént sorts of interactions
(e.g., synchronous and asynchronous) to enhandendtinteractions with their
instructors and peers and to motivate their padibon and cooperation in their

learning; and save course costs and time for tidests.

Instructors noted they faced pedagogical, pers@mal,technological challenges.
They needed to adopt different pedagogical appesath work with new media
in developing their e-learning courses so new culum design, new teaching
methods, new ways of assessment, and new intemaapiproaches were needed.
A majority of respondents noted they needed toidevarious types of e-content
online so they had to learn how to use computein@ogy and multimedia to
design or present their course content online aadht differently in e-learning.
Instructors noted e-learning was significantly eliént from F2F instruction, for
example, the ways of assessment on student learautgomes and the
approaches of synchronous and asynchronous irnteractso the role of
instructors had been changed from an instructiaesigner or facilitators to

discussion guide and problem solver.

The instructors faced personal challenges in timeagement and role change if
they needed to provide course materials onlinerasdond in time. They noted
the greater investment of time and effort requirethe e-learning courses seemed
to be largely unnoticed by the university admimson. Instructor psychological
barriers were also considered an important chadlehtstructors noted they also
encountered four categories of technological chghs: easy access to necessary
computer equipment, technical skills to access aderptechnology and the
e-learning system, technical skills for communmati and the quality of
e-learning computer facilities and technology. AHese challenges were
surrounding issues of familiarity with new techrgpfoand technical problems

encountered by instructors such as network ban@iwichimputer facilities and
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storage and technology operation. Although the @&aiwgovernment has
endeavoured to provide widespread public accessotoputers over the last
decade, instructors still expected the universiiyld provide more and better
computers and e-learning related facilities to suptheir e-learning.

Instructors reported the university faced challengehortage of budget and
manpower; ambiguous e-learning policy and goalywak$ between the university
and instructors; leadership; and language problem-learning. They suggested
the university should have a clear goal and wéiilhéé e-learning policy and also

could overcome those challenges and continuousppati them and their

students in their use of e-learning. They also sstggl the university could

provide more and higher quality of computer tecbgms to support their

e-learning and the students also needed to imptbee personal technical

knowledge and skills to access or interact wethgir e-learning practice.

Some instructors perceived their students alsodfgesonal and technological
challenges. Instructors noted a different and nacteve personal learning attitude
and a new learning approach are required for tndestt. Their students also faced
the same technological challenges as they did,oadin some instructors

perceived their students did not face any challemgeheir e-learning. Instructors

reported these challenges also influenced theieldpment of e-learning so they
suggested the university should continuously erageirand support them and
students in the e-learning practice and the stsdalsbo needed to change their

learning attitude and become more active and satfaged learners.

5.4 Factors influencing e-learning use

This section sets out the descriptions of factoftfueéncing instructor use of
e-learning. Several themes emerged from the qa#métand qualitative data.
The four most dominant were most evident when uestrs described their uses
and expectations of e-learning and have been gdowgse personal, policy,
pedagogical, and technological factors. Other mifemtors such as external

professional and private factors are also desciibéuis section.
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5.4.1 Personal factors

Instructors discussed a number of factors pertgitortheir own will and capacity.
Personal will included instructor personal motigatand attitude as influences on
their use of e-learning. This included: instrugtersonal desire and preference in
teaching e-learning classes and using e-learniatgopal attitude to education,
learning, and e-learning, teaching load, and peimep of benefits and challenges
in e-learning. Personal capacity indicated instruetbility in time management
and technical skills for e-learning course develeptrand interaction online (see
Section 5.3.2). The instructors completing the tjaesaire were asked to select
as many choices as applied from a list of perstawabrs that influenced their use
of the university e-learning system, then put aoeddick beside the factor they
considered the important influence on their usee-téarning. Of the sixty-nine
respondents, fifty replied to this question. Faty-indicated which factor they
found to be an important influence. Table 5.16 samzres the questionnaire
responses of instructor personal factors and ttiesefound important.

Table 5.16
Questionnaire instructor personal factors and fastibund important

Influence Found important
Personal factors N(=50) %ofN N1 (=46) % of N1
Improve teaching quality 39 78% 33 2%
Improve teaching efficiency 34 68% 28 61%
Comfortableness with the system 30 60% 21 44%
Requirement from department or university 10 20% 14 30%
Incentive pay (e.g. extra hour-pay) 6 12% 7 15%
Other 5 10% 5 11%
Pressure from students 2 4% 4 9%
Tenure promotion issues 1 2% 3 7%
Source of income (make money from content) 0 0% 1 2%

A majority of instructors answering the questiomeaeported they were affected
by the benefits of e-learning such as being ableniprove their teaching
efficiency (78%) and quality (68%), and comfortatdes with university
e-learning system (60%). All these benefits wenesatered as important factors
to their use of e-learning, 72%, 61% and 44% respdyg. Further evidence of
personal factors that encouraged instructor uskeotiniversity e-learning system
came from the responses to a question on percégadfits of e-learning (see
Section 5.3.1). A Chi-square test and Phi (effex)svalue showed there was a

significant difference and a medium relationshighe responses of instructors’
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personal factors influencing their use of univergtlearning system and those
factors which found important (all Pearson Chi-SquAsymptote Significance

less than 0.005 and Phi values approximately betWwetand 0.7).

The interviews indicated personal motivation anttuates to e-learning might
most influence instructor’'s usage of e-learningl thk interviewed instructors
indicated although the university had provided mecél and funding support to
entice instructors to use e-learning, they thowgiversity policy and support did
not necessarily impact on instructor desire to eskearning. They noted
e-learning was not linked to promotion, and saw‘best teaching’ award as no
incentive to use it. They argued that because wsityeinstructors had academic
freedom they were able to choose their preferradhieg style and methods of
teaching and so their personal motivation and ualtis were important. A

representative comment was:

Is the encouragement from the university useful@oh't think so because they have
academic freedom and their attitudes to e-learniitigaffect their wills to use e-learning. |
don't think the university policy will influence ¢hinstructors to teach in e-leaning because
there is no incentive for promotion and it is ussldor the “best teaching” award.
(SeiCi.2.3.7)

The instructors described education as a morabonsaentious enterprise. They
asserted that instructors responded better to eamgement than enforcement.
One science instructor intimated that he was mt#tv/éo use e-learning because
he wanted to be a good teacher. He stated, “Alinsieuctors think education is a
good conscientious and self-motivated enterpriseghey need to be encouraged
but not be enforced. For me, | also know educasam moral enterprise and so |

do my best to be a good teacher” (SeiBi.1.3.8).

All the interviewed instructors indicated that theaw e-learning as the way of the
future. Science e-learning instructor E noted, Hihk this will be the learning
trend in the future. If you always teach in yowditional way, it is not good for

you and your students” (SeiEi.2.2.8).
Over four fifths (85%) of interviewed instructorstad their personal interests and

feelings in e-learning also influenced their useed¢arning. A science e-learning

instructor commented he had been interested in atemassisted instruction
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(CAI) and now found e-learning rewarding. He not&dsing e-learning lets me
feel very good” (SeiAi.1.8.3). Another science arléng instructor reported his
good feelings towards the e-learning system whesan#® “I felt the function of

the e-learning system was very good, so | begastan to use it” (SeiBi.1.6.4).
However, this instructor implied recognition of tngtor contribution in

e-learning and respect for this from the universitgre very important to the
adoption of e-learning practice. He described hipedence of having his
e-learning practice evaluated:

| feel unhappy because the attitudes of some adtratdrs are not friendly. We felt we
were not respected because some assessment canmétebers (administrators) gave us
many unreasonable and strict comments while supigortot provided ... | think the
university should return respect to the instructbesause each instructor attends this
assessment meeting in person and presents thearmisig courses which represent the
instructor’s respect of the university. (SeiBi.B)2.

The instructors repeatedly emphasized that personihl or desire to use

e-learning were very important because of the tand capability needed to
prepare course materials and monitor ongoing stuideonlvement (see Section
5.3.2). Despite this, while they expended time afibrt to prepare course
materials, all the instructors thought the effodswworthwhile because course
materials were easy to update and it was easigraiatain content consistency
across one large class rather than a number oflsn@asses. As a science

e-learning instructor explained:

| am lucky that my class always has more than 2G8esits each semester. Therefore, |
found it is worthwhile to spend time and effortdevelop my e-learning course in my first
year. When | developed my first e-learning coutskelt very tired at that time but | feel
very good and easy now. It is easy to update myseomaterials. It is also good for the
instructor because he/she will not worry that thatent is taught more or less to different
smaller classes. (SeiAi.3.1.5)

A majority of instructors, especially science erteag instructors, reiterated they
used e-learning because they had seen the bermdfits-learning for the
community, for the university, for their studendsid for themselves (see Section
5.3.1). They reported they had heard that thenlesits encouraged peers to take
their courses partly because the e-learning comygoneas helpful. A

representative comment was:

[Students] do not reject this teaching style; amd¢hbntrary, they always ask their peers who
have taken this course before they select thisseourhey like this course and share with
others. (SeiFi.2.6.4)
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Some instructors including six science e-learningtructors reiterated that the
course materials were easily maintained and the wble to keep their course
materials on the system for a long time and to tgptteem easily by incorporating
student feedback and suggestions. They pointethatibecause they were able to
save time in preparation they had more time toas®arch. Moreover, some of
them remarked e-learning could help instructorssgme and promote their
research when seeking funding. A science e-learinistguctor said, “It is easy to
re-package our e-learning materials and show affresearch study to apply for

projects and get funds from the government or edlassociations” (SeiAi.6.2.6).

The science e-learning instructors who were theidaaf this study thought that
while science instructors in general may be inteceén teaching, many did not
want to spend much time on it because they wereenmderested in research.
Science e-learning instructor A speculated thatruetors in the College of

Science were more interested in producing resesnieitists than teaching and/or
teaching students in general science educatiorexdiined:

From an education point of view, the aims (goafsjeaching should be to produce more
educated people by using good teaching methods,stadies, and multi-media. However,
for College of Science instructors, they may ththky want to educate more research
scientist. So, they do not like to pay much attamtir effort in teaching. (SeiAi.6.3.2)

The instructors also speculated that the persottdlide to education of the
College of Science instructors would influence thmrception of the value of
e-learning and their teaching. Science e-learnmgjructor A concluded, “It

depends totally on their personal attitude to edie@. Maybe College of Science
instructors don't think e-learning is a valuabl®ltéo enlarge or benefit their
teaching in general” (SeiAi.6.3.8). Science e-leagrinstructor B suggested that
the instructors needed to treat e-learning as @ term project and to undertake

research to improve in this aspect. He stated:

It relates to the College of Science instructoes’spnal attitude. If you treat e-learning as a
long-term project, you will do lots of research tinand try hard to solve all related
problems. If you just want to earn some money amdaway, you just do the labors for
other people and you cannot go further. In geng@l, need to look it as a “long-term”
project if e-learning is good for the instructor wriversity. Maybe you need to take 5~10
years to check its efficiency. (SeiBi.6.7.1)
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Science e-learning instructor B also indicated thatinstructors from College of
Science might be more likely to pursue the highustaewards such as a Nobel

Prize and to rely on students being impressed &iy thedentials. He indicated:

In general, the instructors in College of Scienoe t®o “person-cult” (worshiped to the
famous instructors). So, they put much more pressan the research that they pursue to
compete with international researchers to get catetl prizes such as Nobel Prize. This is
the reason why they don’t want to pay much time effdrt in e-learning teaching. |
remember one instructor told me that most studékésto be taught by a celebrated
instructor. | feel it is too “person-cult”. (SeiBil.2)

Another inhibiting factor was the extent to whichiesice instructors were

prepared to share their materials and open theirses to more students and the

general public. Some comments were:

Especially for those science instructors who waud like to share their course materials
and/or teaching methods with others, they neechémge their attitude and perspective to
e-learning and try to present their best teachiethods and styles in e-learning to improve
the students’ learning outcomes. (SeiDi.7.4.3)

If the science instructors like to open their edhirag courses to all the students and the
public, then the e-learning practice will be impedv (SeiCi.6.5.1)

5.4.2 Policy factors
This section describes two aspects of the polictofa influencing instructor use

of e-learning. They are policy and leadership fesctnd support factors.

Policy and leadership factors

Policy and leadership factors included the impaftsational and university
e-learning policy, and leadership factors: uniwgrer department requirements,
income source and culture. When the respondentgetquestionnaire were asked
what kinds of policy and leadership factors wouhfluence their use of the
university e-learning system, fifty-seven (83% 8) éhstructors responded. Table
5.17 shows the frequencies of policy and leaderfstuiors from the questionnaire
respondents.

Table 5.17
Frequencies of policy and leadership factors

Questionnaire responses

Policy and leadership factors N(=57) % of N
University e-learning policy 41 72%
University/Department requirements 27 47%
University/Department income source 23 40%
National e-learning policy 16 28%
University Department culture 10 18%
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Nearly four fifths (72%) of respondents identifiebues to do with university
e-learning policy as an influence on their use -déagning but only about one
third (28%) of all respondents indicated the nalogtlearning policy influenced
their use of e-learning. Nearly half (47% and 40%)lued university or
department requirements and a source of exterrame for university or
department as being important influences. A smathiper of instructors (18%)
mentioned they were influenced by university or atépent culture to use

e-learning.

A number of projects have been proposed by the diini promoting e-learning
use, developing digital content for life-long leisugn and so on. A non-science

e-learning instructor noted:

In 1999, the Ministry changed its policy to allowiversities more flexibility in staffing and
budget expenditure meaning universities did nodrteefollow the official personnel and
accounting systems and they were able to raisdiadali money through research and other
projects. (NSeiSi.8.5.8)

Nine interviewed instructors noted the nationaligpolincluded the National

Executive Yuan and noted that this promoted e-legrmesearch development
funded projects. Science e-learning instructor Ayrevious head of department
and director of a research center, talked aboutwiter policy context as a
support for the development of e-learning. He saesé projects as another

source of funding for the Center where he worked:

| know National Executive Yuan's ‘Digital ContenProject has funding or grants in
e-learning training and courseware design. It g@ad chance to cooperate in e-learning. |
try to apply for some funded research projects fibom. For example, my Research Center
wants to make large progress in e-learning. Wegaieg to sign the contract in May, 2005
to cooperate with the governmental fund associatitmmed the “Chinese Computer
Company”, to develop e-learning courses for trajniti will be good for staff training,
second-major students, and/or more educated pg@aiti.4.4.3)

The need to raise additional funds through researgjects had led to instructors
coming under pressure to conduct research, alinibre so at NRU were the goal
is that the university becomes an internationalypdus research-based university.
All interview instructors described the pressurearmiructors to conduct research,
indicating that this diverted their attention framaching. A science e-learning
instructor noted that under the old promotion pglimstructors who wanted to

could spend more time and effort in teaching beeaine university did not

evaluate them for promotion by counting their reskegapers. Some instructors

194



then chose to teach many smaller classes repeasdy way of earning more

money. Science e-learning instructor A explained:

In the old university staffing policy, the instrocs felt few pressures in promotion before
because each department had its faculty membetiqgoimitation. If they want to be
promoted to a certain position but their departnéogs not have it, they still cannot be
promoted until that position is available. Therefothe instructors may not choose to be
promoted and would like to spend more time in t@eghmany smaller classes repeatedly
such as lab or computer practice sessions to enan gay. (SeiAi.1.14.1)

This instructor reiterated that now NRU had a goddecome a research—oriented
university and research was linked to promotions thad affected instructor
attitudes towards teaching, including e-learningcheng. Within this changed

context, teaching was not a priority, research was.

However, nowadays it is different. The instructpay more attention to their research to be
promoted and some of them don't like to spend miircle in teaching, either traditional
style or e-learning. ... The main duty of universiigtructors is not only teaching but doing
research well. In a word, they have much reseandipaomotion pressure. (SeiAi.2.9.3)

Science e-learning instructor B stated it was asolwable and cruel reality
because he thought every instructor in the world gubject to the same research
and promotion pressures. He noted if instructodsnait present their best in their
research then they could not be promoted. Sciedearging instructor C also
agreed that the pressure for research and promiofloienced instructor teaching
style and quality. She stated, “The instructorsaimesearch-oriented university
also need to teach well, but the stress is on relsdar promotion and this will

affect their teaching style and efficiency” (SeB8Z4..5).

Ten instructors reported that the university hatally encouraged them to use
“Distance Education” but then changed to providingm with student assistant
support to transfer their courses to e-learningere e-learning instructor A

explained:

Originally, NRU encouraged me to teach this counsthe style of “Distance Education”.
However, later on the university suggested | alsald transfer my Distance Education
course into the e-learning system by giving me sheport of two student assistants.
(SeiAi.1.1.3)

This instructor was encouraged to use e-learninthéyrovision of support from
the university, especially the technical suppoonfrthe student assistants. The

following section will discuss the support factorsletail.
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Support factors

This part sets out the questionnaire and intendegcriptions of support factors
influencing the use of e-learning. It includes ih&tructors’ questionnaire choices
from a list of support factors, the relationshigvieen the university e-learning
policy and teaching methods, the relationship betwhe support factors and the
university e-learning policy, and descriptionsmterview instructor's experiences

and perceptions of support services and factors.

Choices of support factors

Support factors were the provision of technicalpgrpfrom the support staff in
the Computer Center or the Administration Officdrom student assistants. Help
from their colleagues or external professional®thiers was also included. The
respondents to the questionnaire were asked tot$eden a list of support factors
that influenced their use of the university e-léagnsystem and then to go back
and put a second tick beside the factor they censttithe important influence on
their use of e-learning. Of the sixty-nine respomsdg fifty-one replied to this
question. Forty-seven indicated which factor thewynid to be an important

influence. These responses are summarized in batBebelow.

Table 5.18
Frequencies of influential support factors and #nésund important
Influence Found important
Support factors N(=51) % of N N1(=47) % of N1
Technical support from Computer Center 41 80% 33 70%
Student assistant support 33 65% 30 64%
Administrative support from department or universit 25 49% 20 43%
Training from university 20 39% 13 28%
Help from colleagues 16 31% 6 13%
Help from external professionals 10 20% 6 13%
Other 2 4% 5 11%

A majority of instructors identified technical supp from the Computer Center

(80%) and student assistant support from univef§Hpo) as influences on their
use of university e-learning system and 70% and,G4%pectively, of instructors

identified them as important influences. Furtherdemce of student assistant
support was described in the previous support sesvnstructors had experienced
(see Section 5.2.3). Around two fifths (49% and 3@¥instructors were affected

by administrative support from department or ursitgr and training from

university and, they were important to 43% and 2&%pectively of those who
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(N1=47) responded. Over one fifth of respondents Ibeen influenced by help
from their colleagues (31%) and by help from exaérprofessionals (20%).

However, only 13% in each case thought this had begortant. Some other
important factors such as awareness of universigaming support, mature
e-learning environment, and more enough advancelthi@al support in time

were reported by some instructors. Five of thes#ruotors pointed out that the
computer technology changes very fast and e-legqrteachers spend much of
their time on designing the course online. Two ringbrs indicated they had
already set up their own website, so they were aiffeicted by those support
factors. A Chi-square test and Phi value indicdltegte were medium significant
relationships between support factors influence #oahd important for their

e-learning teaching respectively in administratsigpport (Chi-Square=4.645,
df=1, p=0.000, Phi=0.515), training from universitghi-Square=3.152, df=1,

p=0.000, Phi=0.427), and help from external protesd (Chi-Square=18.321,
df=1, p=0.000, Phi=0.457).

Relationship between the university e-learning myliand teaching methods
Further evidence of policy factors influencing mistor use of e-learning were
analyzed by using cross tabulations of the questima respondents who knew or
did not know the e-learning policy and their teaghmethods. Table 5.19 shows
the frequencies of teaching methods for those gurestire instructors who knew
and did not know university e-learning policy.

Table 5.19
Frequencies of teaching methods for those quesdiominstructors who knew
and did not know university e-learning policy

Respondents knew the Respondents did not know the

university e-learning policy university e-learning policy
Teaching methods N (=39) % of N N1 (=18) % of N1
Course notes online 36 92% 15 83%
References online 32 82% 15 83%
Video class teaching 28 72% 9 50%
Online discussion 22 56% 5 28%
Collaborative assignment project 20 51% 8 44%
Student project/report online 18 46% 6 33%
Online quiz tests 13 33% 5 28%
Online group discussion 10 26% 1 6%
Video student presentation 8 22% 4 22%

The respondent instructors mainly used course rastéseferences online in their
e-learning teaching no matter whether they knewuthigersity e-learning policy
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or not. However, the respondents who knew univesitearning policy seemed
to provide more videos of their class teachinginentiscussion and online group
discussion than those who did not know universitieagning policy. This
prompts the question: Does it relate to the unityerslearning support policy?
The following will describe another evidence of ipgl factor influencing

instructor use of e-learning.

The relationship between support factors and theiwarsity e-learning policy
Other evidence of policy factors influencing instar use of e-learning was
analyzed by using cross tabulations of the respasdeho knew or did not know
the e-learning policy and support factors. TabROShows the frequencies of use
of support factors for those questionnaire insttgtvho knew and did not know
university e-learning policy.

Table 5.20
Frequencies of support factors for those questimenastructors who knew and
did not know university e-learning policy

Respondents knew the Respondents did not know the

university e-learning policy university e-learning policy
Support factors N (=31) % of N N1 (=14) % of N1
Technical support from Computer Cente 24 7% 12 86%
Student support from university 22 71% 7 50%
Administrative support from university 14 45% 7 50%
Training from university 13 42% 7 50%
Help from colleagues 8 26% 6 43%
Help from external professional 7 23% 1 7%

A majority of respondent instructors (77% and 868spectively) reported they
mainly had had the technical staff support from @amnputer Center, whether
they knew or did not know university e-learningippl More instructors (71%)
who knew university e-learning policy had studessistant support than those
(50%) who did not know university e-learning policjhe respondents also had
had administrative support (45% and 50% respeglivehd training (42% and
50% respectively) from the university whether ort ibey knew university
e-learning policy. While over one fifth of thosedm university e-learning policy
had help from colleagues (26%) and from externafgssionals (23%), nearly a
half (43%) of those who did not know universityeaiining policy had help from
their colleagues. In a word, the majority of regpemt instructors who knew or
did not know university e-learning policy reportix technical support staff was

an influential factor in their use of e-learnindh€lprovision of student assistants,
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administrative support staff and training from wersity also influenced their use

of the university e-learning system.

Interview instructor’s experience and perception sfipport factors

A majority (81%) of interview instructors also resgled they had had technical
support from the university either from the Comput€enter or the
Administration Office. They saw the provision ofpprt as an indication that
e-learning was valued within the university andréfi@e worth pursuing. The
instructors noted the university provided them wstbdent assistant support to
upload their video and course materials onto theaming system. A science
e-learning instructor described this policy, “Thevas a policy to encourage the
instructors to use e-learning by giving studentséast support” (SeiBi.2.1.1).
Another non-science e-learning instructor thougllwtas important the university
provided the support instructors needed as path@fpolicy to encourage the

development of e-learning. She said:

The university should provide the chances, thdifes, the resources and the support to the
instructors and must compromise with the instrigctorthe policy to encourage their use of
e-learning. Then, the instructors will feel the wersity also emphasizes and values the
e-learning practice so they will enhance their irag in e-learning. It is important that the
university provides all that the instructors reallsed and the instructors will try their best
to teach in e-learning. (NSeiGi.2.21.1)

Three interviewed instructors reported they s#light their ‘general education’
course in both ‘distance’ and e-learning ways. Thiversity provided technical
staff support, from the Office of Academic Affaits, help them to video-record
and broadcast their class teaching to other untiessand every semester four or
five different universities cooperated to receibeit course broadcast. Science
e-learning instructor C commented that she hadsbagort, “When | teach in that
big seminar room, the staff of the Office of AcadenAffairs help me
video-record the whole classroom teaching” (SeiCil3. Science e-learning
instructor A reiterated he had student assistalt toeload the syllabi and course
materials onto the e-learning system before claglsadso to load supplementary
course materials after class. All of his studewtsichever university they were at,
could use the NRU e-learning system to preview @ndéview his course

materials. He explained:
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All my students can preview and/or review anytinmel @ny place. Except the video, the
course materials are already put on the Web. HJehsupplementary materials in class, |
also scan immediately after class and upload toamble. Therefore, the students have no
excuse to say they do not hear and have the covateials. (SeiAi.1.3.2)

In fact, the instructors considered support staff ar student assistants should
deal with all technical and administrative issugsience e-learning instructor B
said, “The university support staff or student stssit should solve all the
technical problems” (SeiBi.2.24.1). A non-sciencdeaning instructor also
commented, “Any teaching activity needs administeasupport. The instructors
need some staff to prepare the teaching environrognthem so they are just
responsible to prepare their course materials aohte (NSeiAi.1.13.6). Ten of
these interviewed instructors noted the provisibordy student assistant support
was not enough to deal with many tedious tasksl@aming and some instructors
would quit their development of e-learning if tlegpport was withdrawn. They
also complained the university did not provide egioudisk space to store their
e-learning course materials and requested theranmve their course materials
from the university e-learning system. A non-sceene-learning instructor

remarked:

In fact, it is not enough to only provide studessiatant support because lots of tedious
tasks are needed to be done by the student assiStane student assistants may feel tired
and not like to continue, so instructors quit teeelopment. Moreover, when the Computer
Center requested us to backup and remove our cauederials from the university
e-learning system by ourselves, we decided to usewn platform only because | felt it is
not adequate to the spirit of e-learning. It waggy strange policy. (NSeiKi.2.6.2)

Simultaneously, the instructors indicated that ek l&f institutional support
inhibited the adoption of e-learning because ofatiditional preparation needed.
They thought this was what had happened with satrenee instructors. They
said it was often difficult for science instructdrs get reliable student assistant

support because science students received a sulisidy the Ministry of

Education (see Section 5.3.2). Science e-learmisiguictor A indicated:

| think some instructors in College of Science likeuse e-learning but they have no
student assistant support and poor facilities, h&y tgive up. A good e-learning course
needs to spend more time and effort to develos. litard to be done by only one person.
Therefore, the support of manpower and equipmenn funiversity is very important.
(SeiAi.1.8.3)
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5.4.3 Pedagogical factors

This section will describe the pedagogical factbet influenced instructor use of
e-learning. Some pedagogical influences for instrugse of e-learning have been
described and synthesized in instructor’'s teachethods and effective strategies
in Section 5.2.3. Instructor perceptions of pedagmigchallenges were also

described in Section 5.3.2. In order to obtain miafermation on pedagogical

aspects in e-learning courses, the instructorsddsoribed pedagogical factors in
the interviews. The following will describe the pegbgical factors that affected

instructor use of e-learning.

All the interviewed instructors said they neededpend more time and effort on
their e-learning teaching because it was signifigadifferent from traditional
classroom teaching. The instructors pointed otititha-learning the role or main
responsibility of instructors had changed from astructional designer to
discussion guide. As science e-learning instrubtoemarked, “I need to change
my role to be a discussion guide and problem-sotetgher than only be an
instructional designer or the practitioner for neacthing strategy” (SeiDi.4.5.1).
A non-science e-learning instructor reiterated tpisint. In addition, she
emphasized the added technology requirements assoowith e-learning. She
pointed out, “Instructors are not just responstblg@repare their course materials
to teach in e-learning but also need to becomeohlgm solver to help their
students to solve all the related technical problewithin their e-learning
environment” (NSeiKi.12.4.6).

The lack of instructional design capability andhiealogy knowledge and skills
were seen as influences on instructor use of &ilegr A science e-learning

instructor remarked:

Although personal will, capacity, and time are ¢ieportant factors that influence the

instructors’ teaching in e-learning, we still négedcconsider the instructors’ capability to use
multimedia or other technologies in their instroofl design. For example, instructors may
teach well but may not be a good video directoudlly they don’t know how to conduct a

video class or write a good course curriculum féganing teaching. (SeiA.6.3.2)

They suggested that one strategy to enhance itmtruse of e-learning practice
would be to demonstrate e-learning system functamtsto teach instructors how
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to develop their e-learning instructional desighey thought this approach would

be helpful for science instructors. Some commeriew

The instructors must be re-trained on how to usd#imedia to develop their e-learning
courses especially for science education. So, eeignstructors should attend some
seminars or demonstrations and learn how to use deklop e-learning courses.
(SeiEi.3.5.7)

An effective strategy of enhancing e-leaning practis to broadcast the benefits of
e-learning and teach instructors how to developr teelearning instructional design
especially for persuading science instructors toasearning teaching. (NSeiMi.5.1.4)

Eight instructors also pointed out that some irtstns may not be comfortable

with being video-recorded. Science e-learning utdtr C explained:

| am afraid my face will become uglier because e tjuality of video facility. It will
decrease my students’ good impression of me. M@&medy depends on the instructors’
attitudes whether they want to be video-recorddtl ali their gestures in class and for this
to be open to the public as a testimony. Maybe fosy like their written words in the
blackboard to be video-recorded. Moreover, the esagn the video always move forward
and backward and it makes us feel uncomfortablenwfelook at the video. (SeiCi.3.3.3)

The instructors reported they spent a lot of timé effort in modifying videos of
class teaching. A non-science e-learning instrustatred, “Sometimes | need to
exclude the jokes or the ‘byword’ or some ugly iragpictures) from the class
video. All these tedious tasks take me lots of tand effort. | don’t like to revise
it” (NSeiCi.3.5.6).

All the interview instructors thought there was r@ajer need for before class
preparation with e-learning. A science e-learningtructor stated, “E-learning
needs more time to prepare course materials wlrdand after class and also
needs to spend more effort to think about the ewase, content, and pedagogy”
(SeiAi.3.3.1). Some of them indicated they spentimiime transferring their old
transparencies into PowerPoint files or developiagy PowerPoint files for their
e-learning courses. Non-science e-learning insiru@t said, “In the beginning |
spent much time transferring my old transparenamrs PowerPoint files or
putting my course materials into PowerPoint filekick include figures, texts,
equations, and pictures. The figures and picturessary important to my class”
(NSeiQi.2.5.1). This was seen as of greater sicgmite for those instructors who
relied on their reputations to carry them throubb tace-to-face teaching. For
these instructors, e-learning required a major ghan their teaching approach.

Science e-learning instructor A remarked:

202



Usually some older and famous instructors likerthegture teaching style because they do
not need to prepare all the course materials baf@eclass. Sometimes they prepare the
lecture materials just one night before the cl&ss.teaching e-learning courses, they must
be well prepared. The instructor must prepare yiatsis, well-designed curriculum, and
all services on program for an e-leaning coursereethe class begins. (SeiAi.9.1.3)

However, twenty e-learning instructors thought ofinstructors would resist any
changes to their teaching approach. Science ekhgamstructor E stated, “The

instructors often persist in their attitudes antcpptions of teaching and learning
and they would not like to change their teachinghoés and styles” (SeiEi.5.8.6).
They also discussed the particular pedagogical esssin terms of the

characteristics of the course/subject attributed e influence of size of the
classes when they went to revise or redesign tmeirse materials in e-learning.
Science e-learning instructor F argued that couwtssign depends on the
course/subject attributes. He stated:

Each different subject/course has different waysshare the course materials. All the
instructors must redo or revise their course maeronto the e-learning system. For
instance, one instructor let his student assistaglp him scan all the textbook’s
figures/pictures into his PowerPoint files to teacBeneral Chemistry course. (SeiFi.3.2.3)

Some science courses might not be appropriate learaing teaching because of
their course/subject attributes, such as the imusf abstract science knowledge

and formulae. Some comments were:

It is hard to express abstract science concepts-learning because these need some
body-language to explain. For instance, in inorgaiemistry | usually use my fingers to
express the rotary motion. Moreover, for the usdoofulae, | use a traditional teaching
style in which | write on the blackboard/whiteboanad then video-record it. It is difficult
for me to design and express well in e-learninghew. (SeiCi.3.5.6)

Maybe in College of Science there are lots of fdeauo be used and explained to the
students and it is hard to express this well inaHing courses. (NSeiSi.2.2p.2

By way of contrast, science e-learning instructodiB not agree that abstract
knowledge in science was hard to develop via ellegr Animations, simulations

and pictures could be used. He stated:

| don’t think the course contents and curriculumiclkhcontain science abstract concepts
will be hard to develop in e-learning. On the canr the abstract concept of course content
is easier to express well in an e-learning cours®u use many animations, simulations,

pictures, and figures to explain clearly. (Sei.B&2)

Furthermore, science labs did not necessarily cargd®#@ems, videos, pictures and

demonstrations could be used instead. Sciencemifiganstructor A explained:
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| think different Colleges have different needswéwer, | don't think the subject or content

attributes in science education such as lab operatill cause any troubles in developing

e-learning courses. For example, we saw lots obfadrations or outdoor science education
videos on the ‘Discovery’ channel. By using cameraaudio/video equipment, we can

catch lots of real actions or pictures to teachstudents. (SeiAi.6.2.3)

Science e-learning instructor B also describedue of simulations and virtual

experiments for science labs. He stated:

Chinese Technology University has a set of softwarestudent lab experiments on the

computer. It has not only simulations but alsodgipment on the computer. The students
only need to click the mouse to choose one of vargelections and the system will do all

the different virtual experiments for you. (SeiB2&.3)

There was some feeling that e-learning was betber general rather than
advanced courses. Hence, science e-learning it@trAcsuggested that basic or
general courses should be developed and taughtleareing and the more

specific and advanced courses should continue taught in face-to-face style.

If the course subject has more basic knowledgeoocepts, it should be encouraged to
teach in e-learning in order to avoid the instrucpending too much time to teach it
repeatedly. If the course subject such as gradumbese is too specific to teach in e-leaning,
then it had better use more face-to-face teachitperwise, it will cost the instructors

much time and effort in developing and teachingeitearning for university students.

(SeiAi.9.2.1)

The instructors identified the differences betwesympulsory and elective
courses. They suggested it would not be worthwioildevelop elective courses
for e-learning because the content often changeddsardent numbers tended to

be relatively small. Science e-learning instruétaroted:

| think lots of compulsory courses such as Physiaiculus in College of Science are
appropriate to teach in e-learning. The contentele€tive courses usually change very
often and variously, so it is not good for e-leami Moreover, the students taking the
elective course are few, too. (SeiAi.9.3.1)

The instructors noted many compulsory courses cbeldeveloped in e-learning
and many students could take advantage of thisfibdrezause the compulsory
course was often a big size of class. Science raiteapinstructor A speculated
that around one third of the courses at NRU coeldléveloped in e-learning, but
pointed out, “it also depends on the instructorsll’w Science e-learning

instructor B agreed:

The compulsory courses belong to the basic coresesu The elective courses are more
advanced courses. The advantage of the compulsomnge is that the students must take
and study them. They have no choice, so they neestudy hard to pass it. | feel the
effectiveness of e-learning on the compulsory aauvgl be better and more students will
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get this benefit because the compulsory classuallysa big class for more students to take.
(SeiBi.4.3.2)

Referring to instructor perceptions of their studerll the instructors considered
most students are not active learners so they deedese different teaching
approaches to improve the students’ learning. Sanabusly, the instructors
found the effectiveness of e-learning to be bdtterdiligent students but of no

use for passive students. A non-science e-leainstguctor remarked:

The students usually are passive learners. We foawed the effectiveness of e-learning
outcomes is good for those diligent students butig® for those passive students. If the
students dare to choose my course, they will baveadtarners and they will improve
themselves very well. | think the students musatiive learners and require themselves do
their best in their study, otherwise the learningcomes will be better no matter what kind
of teaching styles are. (NSeiDi.6.3.2)

Science e-learning instructor A reiterated theti@hship between the students’

learning attitudes and teaching approaches. Hedstat

| think most of students still come to class ifythere active learners. If the students are
passive or lazy, then they still do not come tsglao matter what you use, what kind of
teaching methods. | do not worry that students mall come to class if | put the videos and
all my course materials on the web. (SeiAi.1.2.1)

Science e-learning instructor A did not give hisdgnts any assignments or
quizzes because the participants were not only eusity students but also

community people. He explained:

Because my participants are not only the univestitgents but also the community people,
| need to make my course materials easy to readuaddrstand just as the newspaper
reporter does. Thus, | do not use any Mathematicen&las and/or English words in my
class. There are two open-book exams (mid-termfamad) and no assignments for this
course. | prepared two exams’ questions and cdusiiualents’ grades. (SeiAi.3.1.3)

However, other instructors gave many quizzes tar teeidents in order to
stimulate them to preview online materials befdes€ and to encourage them to
attend class (see Section 5.2.3). They saw tlasaay to improve their students’

learning outcomes.

Sixteen instructors noted they had video-recortded tlassroom teaching and six
instructors video-recorded their student perforneanion class. They revised the
videos before putting them onto the system, and 8tadents could download

and review the videos. Some of them indicated ithatldition to video-recording
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their lectures they also provided additional prsiesal videos for their courses
(see Section 5.2.3).

Concerning online discussion, nine intervieweesvigiex this function but they

thought it was not very effective. Science e-leagrinstructor A stated:

This course provides an online discussion areathsitnot effective. Every time in class |
give at least five minutes to let them ask questitimerefore all the students in the different
universities can see and listen synchronouslylikesta video conference. The students also
can ask the student assistant questions after. ¢&eg\i.3.1.2)

A non-science e-learning instructor noted:

In my e-learning course, they can discuss on ortiiseussion area or ask questions by
using email. However, the students seem not useeodiscussion very often and maybe
they are not used to ask questions in this wayusecd takes time to type in and it is hard
to describe the questions and answers well onli&eiNi.3.1.7)

Science e-learning instructor B did not use ontiieeussions. He thought he did
not need this function because he already had rdecyssions in class. He also
worried about network connections and his studevdse not far away from

campus. He explained:

| have put all my course materials on the systethspend lots of class time in discussion
so | don't use online discussion. Simultaneouslyptry about the network problems which
include some students who do not have computersanrnot connect to the system.
Moreover, all my students are NRU students on canama they can come to class to have
a discussion. They do not need to stay at homealeedss online. (SeiBi.6.7.9)

The instructors thought it was important that thwees two-way communication
between them and their students and face-to-famissions were best for this. A

non-science e-learning instructor said:

| feel face-to-face discussion is better than anlinthink in the class if the teacher only
transfers their knowledge to their students in dimection; it will be boring and few
interactions among them. | think | had better pytkmowledge transfer part on the system
and increase more interactions and discussionga#s.qNSeiPi.5.3.5)

Science e-learning instructor A noted some speadarses such as ‘Satellite
Information and Life’ also could be taught expligitand in depth by using

colloquial words or phrases. He described:

When | taught this general ‘Satellite Informationdalife’ course in both distance
education and e-learning ways, | always think alhowt to use colloquial words or phrases
to explain this specific field of knowledge expligiand in depth for all of my students
particularly who come from the community. | diddaif seminar presentations or speeches
before. | think a speech or a lecture is similaratgart of ‘general education’ course
although their participants are very different.if8&.4.2)

206



Ten interviewed instructors also indicated thaythsed many online case studies
and examples that related to student daily lifentotivate their interest and
improve their learning outcomes. Science e-learmusgructor A stated, “I give
many online case studies and examples that artedehath our daily life, such as
‘Satellite Guided System’ for car drivers and sé (8eiAi.2.2.7). A non-science
e-learning instructor also noted, “I also gave mamjine case studies or

examples in my ‘Electricity and Life’ course” (NS4i5.6.3).

5.4.4 Technology factors

Technological factors included the factors surrangdssues of familiarity with
new technology and technical problems encountergdinbtructors in their
development of e-learning course and ongoing ireolent of online interactions
with the students, for example, network bandwidtbmputer facilities and
storage and technology operation. All these fachaenge been described in detail
in the perceived technological challenges in Sactio3.2. The interviewed
instructors concurred that a lack of instructiowl &&chnology literacy influenced

their use of e-learning. Some comments were:

The instructors do not have enough knowledge aiits sk technology. The instructors
must be re-trained in how to use multimedia to t|vee-learning courses. Usually the
instructors do not know and would not like to spendch time and effort on solving
technical problems. (NSeiHi.5.6.6)

E-learning practice does not just emphasize theldpment of the platform and software
but also the development of course content (colasgE\wEveryone must make good use of
the technology in each of the parts to improve tizac(SeiCi.2.39.2)

5.4.5 Other factors

Other factors include the influences of externabf@ssional, private, public

factors. Some instructors noted they had beentafien their use of e-learning by
the external professionals, private commercial ueses providers and public
demand. Some of these influences for instructor afse-learning have been

described and synthesized in instructor’'s teachethods and effective strategies
in Section 5.2.3. Instructor perceptions of chaks from the external

professionals, private commercial resources prosid@nd public demand were
also described in Section 5.3.2. In order to obtadame information on these three
aspects in e-learning courses, the instructors @¢seribed other factors in the

interviews.
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The external professional factor included the imflces from all formal or
informal professionals outside the university sualR formal educational
professionals, formal government advisers and tispg and external informal
associations. Some highly professional well-desigedearning courses provided
by international universities such as MIT in USAalhave influenced student
expectations of e-learning development and avditalmf resources. Thus, they

also felt pressures in their development of e-liegroourses.

The private factor included the influences from athmmercial resources
providers outside the university such as textboakd e-learning curriculum
publishers, commercial educational websites, filmigles, figures, CD/VCR,
audios/videos or TV channels, commercial disciplomampanies or in-service
training courses, e-learning platform and coursevwoviders or regular support
mechanisms (e.g., computer broadcasting systenaxl\Na half (48%-13) of the
interview instructors indicated they utilized theD€ provided by textbook
publishers to teach in e-learning because the @Dsmed the PowerPoint files
of course materials. A non-science e-learning uastr noted, “We like to use the
book which had attached the CDs as a textbook Her dourse because the
publisher had made all the course materials inwwePBoint files. Thus, we can
save much time in developing e-learning course®urmgelves” (NSeiCi.4.6.2).
However, one science e-learning instructor not&de ‘know currently only few
textbooks or reference books are written and everyia the world uses them.
The more basic one is, the more it needs. We doeéd to write our own
textbook unless we want to supplement more masenmit, otherwise we will
adopt one of written textbooks to be our textbookeberence book” (SeiBi.7.1.1).
Further, this instructor reiterated the importan€éanguage in the private factor
by saying, “A majority of instructors use same Esiyltextbook as other
international instructors. However, our mother laage is not English, so we
have no hope to write a good English textbook te’séSeiBi.9.1.1). This
indicated private commercial publishers also inficee instructor use of

e-learning.
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The public factor included the views and concerfiisian-government sources
beyond the university such as the perceptions efcttimmunity people, parents,
media and public opinion. Some instructors indiddtee expectation of student
learning from the community people and or parendvehinfluenced their
development of e-learning. Moreover, the social aeas for flexible learning and

services also affected the university and instuictdheir use of e-learning.

Thus known external professional, private, and ipufaictors are needed to be

taken account in their development of e-learning.

5.4.6 Section summary

This section has discussed seven factors influgniaistructor use of e-learning.
All the respondents considered personal will angacdy were two of the most
concerns, especially for the College of Sciencérucsors. They noted personal
characteristics (e.g., personality traits, prefees), perception of benefits and
challenges of e-learning; and attitudes towardshrtelogy use, education,
learning, and e-learning could be motivators andibitors to their use of
e-learning. Some instructors mentioned the conwveeief use of the university
e-learning system for organizing their teachingemnats, and managing student
assignments and academic records; and concern$ emaoeenience for student
learning. These comments were coincident with teecgptions of benefits of
e-learning for themselves and students (see SediBtl). The benefit of
technology adoption also influences instructor a@dop of e-learning. Many
instructors saw technology as a productivity to@cduse they considered
PowerPoint, Word-processing, and electronic gradiagle their academic work
more efficient and effective. Some instructors dotieey sought to learn about
technology not because they wanted to use it ichiag but because they had a
personal project they wanted to accomplish withort,because they wanted to
monitor or participate in the technology-relatedivaites of their students. They
suggested that some (science) instructors would teeehange their attitude and
perspectives if they were to adopt e-learning.riiegors also needed to improve
their personal capability in design and developn@née-learning courses, and

interaction with their students online.
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All instructors indicated the changes of nationalliqy have significantly

impacted on the university policy and the univerdias redefined its goal to
emphasize research and also changed its tenuemsy®b instructors had diverted
their attention from teaching and focused morehmirtresearch and promotion.
All the instructors implied they found NRU did nlodve an overall detailed plan
for e-learning development and the policy contexsupport of e-learning was
ambiguous and lacked consistency and authority. iAsé&ructors noted the
provision of technical support from the universmgas important to their use of
e-learning, especially the technical support stafin the Computer Center and
student assistant support. They saw the provisi@upport as an indication that
e-learning was valued within the university andréfi@re worth pursuing. They
noted a lack of institutional support would inhiltite adoption of e-learning

because of the additional preparation needed, edlyefor science instructors.

All the instructors thought e-learning teaching dgferent from traditional
teaching in three aspects: instructor’s role chandseecome more of a facilitator,
knowledge and skills needed for e-learning instometl design and technology,
and need to be well prepared before class for reileg teaching. However,
instructors may be reluctant to change. Moreovéileathe interview instructors
were able to list the benefits of e-learning farth the students and the university,
they raised a number of pedagogical issues sudioase-learning is different
from the traditional teaching, the impact of scerourse/subject attributes on
course design, the influence of class size (ratimstructor and students), and
teaching approaches. Each instructor had their ayeas about their class
teaching approaches such as assignments and qu&ae® instructors noted
they did not give assignments or quizzes depenaiindpe students in class. Some
instructors mentioned the need for explicit expteoma of ‘specific’ field
knowledge/words using common and colloquial words their students
particularly those who came from the community lseathe course belongs to
the distance education and e-learning course. &umibre, instructor perception
of the students’ learning attitude was seen agrafsiant influence on the use of
different e-learning teaching approaches. Theysaljgested that instructors,
including science instructors, needed to be rexséion instructional design and

technology skills for e-learning.
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5.5 Suggested university changes and enhancement
strategies

This section sets out instructor suggestions ftiaaning e-learning practice. One
of the data sources was from the question to teeuctors about the suggested
university changes needed for the e-learning praciihe other one was from the
responses of the questionnaire and intervieweduictstrs to the question about

useful strategies for enhancing e-learning practice

5.5.1 University changes

The guestionnaire respondents were asked whetheotat would be helpful to
enhance e-learning practice if the university msal@e changes. The respondents
needed to indicate the appropriate degree to eatbngent. Five degrees were:
strongly disagree, disagree, neutral, agree andgiy agree. One instructor did
not answer all parts of this question. There weghtesubtopics about the
university possible changes: increase promotioio;rabcrease incentive pay;
request all instructors to use; provide more margsosupport; provide more
system functionality; provide more demonstrationggood courses; provide more
incentives (e.g. teaching awards); and provide rseminars to share experiences.
The instructors could also write any additional coemts or suggestions on the
university changes. Each response was coded aghess eight subtopics. Five
dominant categories were grouped from these eigivt@pics. Table 5.21 shows
the responses of the first dominant category ‘rmampower support’ and of the

second dominant category ‘more system functioriality

Table 5.21
Manpower support and functionality of e-learningteyn
Provide more manpower Provide more functionality on
support e-learning system
N (=66) % of N N1 (=67) % of N1

Strongly agree 26 39% 23 34%
Agree 24 36% 20 30%
Neutral 7 11% 13 19%
Disagree 7 11% 6 9%
Strongly disagree 2 3% 5 7%

The first dominant category ‘more manpower supportlicated the university

should provide more student or staff technical swapgor their e-learning
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teaching. A majority (75%) of instructors stronglgreed (39%) and agreed (36%)
the university should make this change. The seaminant category ‘more
system functionality’ indicated the university edleing system should provide
more useful system functionality, such as autoralyicomputing student grades.
Nearly two thirds (64% of 67) respondents strongtyreed (34%) and agreed
(30%) that the university should provide more systiinctionality for their

teaching in e-learning.

Table 5.22 shows the responses of the third dorhosagory ‘more incentives'.

Table 5.22
Responses of more incentives

Provide more Increase incentive Increase promaotion
incentives awards pay ratio

N (=67) % of N N1 (=68) % of N1 N2(=67) % of N2
Strongly agree 19 28% 18 26% 11 16%
Agree 21 31% 18 26% 19 28%
Neutral 14 21% 16 24% 14 21%
Disagree 8 12% 10 15% 15 22%
Strongly disagree 5 7% 6 9% 8 12%

The third category ‘more incentives’ included theiversity e-learning system
needed to provide more incentives awards such achiteg award or faculty
fellows; more incentive pay such as more extra fpay; and an increase in the
evaluation ratio of tenure promotion. Overall, mdinan half of the instructors
agreed and strongly agreed the university needegrdagide more incentives
awards (31% and 28%) and more incentive pay (b6&b)2to encourage their
e-learning teaching. Nearly half of the sixty-fivespondents agreed (28%) and
strongly agreed (16%) the university needed toease the evaluation ratio of
teaching e-learning courses in the tenure promagpiolicy. However, over one
third of the sixty-five respondents strongly dissep (12%) and disagreed (22%)

with increasing the tenure promotion ratio of teagte-learning courses.

Table 5.23 shows the responses of the fourth dorhicetegory ‘more help’ and
the fifth dominant category ‘policy change’.
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Table 5.23
Responses of more help and policy change

More help Policy change
Provide more demonstrations Provide more seminars Request all

on good courses to share experiences instructors to use

N (=68) % of N N1 (=67) % of N1 N2 (=67) % of N2
Strongly agree 15 22% 10 15% 6 9%
Agree 19 28% 16 24% 17 25%
Neutral 22 32% 27 40% 14 21%
Disagree 10 15% 9 13% 16 24%
Strongly disagree 2 3% 5 7% 14 21%

The fourth dominant category shown in Table 5.23 vaore help’ which
included providing more demonstrations on good sesirand more seminars to
share experiences. Overall, half of the instructagseed (28%) and strongly
agreed (22%) the university needed to provide nderaonstrations to help their
e-learning teaching. Not many instructors agredddPand strongly agreed (15%)
the university needed to provide more seminars tandhelp their e-learning
teaching. The fifth dominant category shown in €abl23 was ‘policy change’
which was that the university could request allitigtructors to use the e-learning
system. Nearly half (45%) of the sixty-five respents strongly disagreed (21%)
and disagreed (24%) the university should requirmstructors to use e-learning
system. Similarly, few instructors strongly agre@do0) and agreed (25%) the
university should request all the instructors tee weslearning. This result is
reinforced by the e-learning instructors’ intervéeva which they indicated they
had academic freedom so they could not be forcedis® e-learning. The
instructors suggested the university should chahgepolicy to encourage them

rather than force them to use.

5.5.2 Instructor experiences and perceptions

This section synthesized the suggested strategiesihancing e-learning practice
from the questionnaires and interviews. In ordeoltain additional suggestions
for changes in e-learning practice, the instructeese asked to describe some
useful strategies to enhance e-learning practiee (@31 in the Appendix J).

Nearly three fifths (59%) of the sixty-nine insttois described their e-learning
experiences and perceptions. Four dominant catgmiere developed from

seven sub-categories. Each response was codedstafj@se categories. Some
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responses were counted in two or more categoriebleT5.24 shows the

responses of suggested useful strategies for emigagdearning practice.

Table 5.24
Frequencies of useful strategies to enhance e-legrpractice
Category Useful strategies N (=41) % of N
Policy Encouragement policy 16 39%
Manpower support 10 24%
Well-defined university e-learning goal 9 22%
Funding support 5 12%
Feedback from students and instructors 4 10%
Technology Technology support 13 32%
Pedagogy Course design 3 7%
Other Other comments 2 4%

Based on the interview descriptions of e-learnirgegiences and perceptions of
e-learning, seven dominant categories of suggestadges were identified. These
categories were: policy, technology, pedagogy, ek external professionals,
private commercial issues, and public. The follayimwill synthesize the

responses of the questionnaire and interview ioiirs.

Policy aspect

Nearly two fifths (39%) of the forty-one questiomearespondents indicated the
university should have an encouragement policynibaace e-learning practice;
for example, increase evaluation ratio of persoedéarning teaching and
departmental e-learning practice; provide morentiges or increase pressure on
instructors; encouragement by department or uniyellevelopment Center; and
provide more seminars, demonstrations to broadbasbenefits of e-learning or
show the good e-learning courses. Nearly one fo(@#f0-10) reported the
university should provide more manpower supportciwhincluded technical
support staff and student assistant, more advaacexhline support assistance,
and training for manpower support. Over one fi28%) indicated the university
should define the university e-learning goal asdsitope well, such as what kinds
of course subjects are suitable, who should usamhg, evaluation policy for
encouragement, and set up the development pol@y. iRstructors reported the
university should provide more funding to buy adsgque-learning related
facilities (12%) and provide the student feedbaelg.( student evaluation of

e-courses) to the instructors (10%) in order torowp their e-learning teaching.
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The university also needed to take feedback orestgms from instructors and

students.

In addition, regarding extra support services nddde e-learning practice, the
respondents to the questionnaire were also askedédcribe what other support
services should be available in their e-learningrses (see Q23 in Appendix J).
Nearly two-fifths (38%-26) of the sixty-nine instiiors described the needs in
their e-learning experiences and comments. Over fiftles (42%-11) of those
twenty-six respondents identified manpower suppervices as being necessary
in their e-learning teaching. These responses oeedi that technical staff or
student assistant support should be available Fair te-learning practice

especially high quality technical support staff.edaspondent noted:

High quality technical support staff is very impant and necessary to the instructor. The
reason why | did not use so much e-learning systebecause | had difficulty to put my
teaching material onto the e-learning system evith thie help of technical support staff.
(Ql1.23.155)

Moreover, another respondent indicated the unityessiould consistently provide
the student assistant support for e-learning tegchiThe University should
provide consistent help for solving technical issue depth, especially for the
transformation between different file formats sashvideo transformation online”
(Q1.23.78). This implied student assistant is apanant individual help for them.

Some extra support such as one-on-one technicglosuand training for using
and operating those multimedia facilities, moreca@d¢e e-learning facilities or
related software, more new e-learning related médron and resources, and
concern of the copyright of some course materiadsewalso identified. Some

comments were:

If possible, each instructor has one student asgidb help developing e-content and
in-person step-by-step training at instructor @ffieill be appreciated. (Q1.23.258)

Not all the classrooms have enough e-learning @i, so it needs more funding to buy
those facilities and related software. (Q1.23.306)

Some course materials in Chemistry have a copynigbblem. We could teach those
materials in class but could we put them on thesitetand open to the public? (Ql.23.63)

Similarly, all the interview instructors commentiht the NRU did not have an

overall detailed plan for e-learning developmeritey argued that the university
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administrators were responsible for this and thatd should be an overall plan
for e-learning development within the universitgiehce e-learning instructor A
highlighted this:

| suggest the university needs to have an ovemthildd e-learning development plan
which includes what kinds of courses are to begiesl, how many courses, how many
years, who will participate, how to teach, how tmgess and cooperate, how to do the
instructional design, and so on. It should be paesibility of those administrators to plan
and practice well. They should take the instructsuggestions, solve the problems for the
instructors, and make good policy for them. (S&lAi4.1)

They all suggested the university should have arc@gpal and well-defined

e-learning policy and also could continuously suppieem and their students in

their use of e-learning.

The instructors also identified the importance @&dership in conducting an
e-learning development program. They suggestedithersity needed to recruit
an intelligent leader who was knowledgeable andhuesiastic about e-learning
practice and then set up teams to help the leadaah and implement e-learning
across the university. A science e-learning instnuemarked:

It is very important to have a program conductomptan the overall detailed e-learning
development program and distribute all the teamkwegll. Therefore, the university needs
to recruit an intelligent leader who has much kremgle and desire in e-learning practice
and some groups of teams to help the leader to gtehdevelop. This leader should
implement this e-learning practice well and leadtla instructors to meet the university
requirements. (SeiBi.2.12.2)

In the same manner, science e-learning instruct@sA indicated a university
leader was needed to manage the integration ofersity resources and to

encourage departments to cooperate to developgrirggractice. He suggested:

From the university’s view, the Office of Acadenfdfairs, the Network and Computer
Center, and the Office of General Affairs shouldperate to develop e-learning practice.
The university leader needs to integrate all thévarsity resources such as budget,
equipments, spaces, and manpower for e-learnirgipeaFor example, all related science
courses should be conducted and taught by Collé@rience in some large classrooms.
(SeiAi.1.14.3)

All the interviewed instructors also suggested theversity should pursue a
policy of reducing instructor teaching load in arti®@ encourage those instructors
who worked under time constraints and researchspres to begin using

e-learning. A representative comment was:

I think most of non e-learning instructors willltgbu they don’'t have much time to do it as
their first sentence. And then, they will say tlyn’'t want to spend much time on teaching
because they have much pressure on research. dtegriéfthere is a policy to encourage
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the instructors to reduce their teaching load aglif the instructor teaches one e-learning
course in this semester then it can be countedrabdurs teaching per week. And then, the
instructor will prepare well and teach hard on #igarning course. (NSeiAi.5.9.4)

Another suggestion for how instructors might redtiesr teaching load was that
they cooperate to develop and teach an e-learmingse. They said the university
could get many students together in a class and tiaee or four instructors to
share teaching for this big class. This would saneh money for the university
because the university did not need to pay muchaekbur-pay for many

instructors who taught in many small classes ieagHing and this also could

reduce their teaching load. A science e-learnistructor stated:

| suggested to the department head that our departimstructors can cooperate to
complete some major courses in e-learning and hssete-learning courses to teach. For
example, all the university students can take #mesGeneral Physics course and preview
the course materials on the web and then discubsmgtructors in class. (SeiBi.2.10.1)

Some instructors asserted that the university polhould encourage a
cooperative e-learning teaching approach, espgdmathe College of Science and
Medicine. A non-science e-learning instructor statéThe University should
make the policy to encourage team work and couesegd planning within the
university and even with other institutions outsttle university. E-learning can
not be done by only one instructor but by a groumdeam” (NSeiMi.7.4.2).
Moreover, science e-learning instructor A also dpt#d | was the Director of the
General Education Center, | would encourage ingiracwho have the same
interests and characteristics to cooperate in tegame course and to develop it

into e-learning” (SeiAi.9.4.8).

The instructors continually suggested the universiuld request each College to
convert some of their courses to e-learning eaeln. ya particular, some science
instructors indicated many compulsory courses & @ollege of Science were
suitable for e-learning development because maimyersity students needed to
take them. Science e-learning instructor D remarked

The University can request each college graduallgdmplete some courses or certain
percentages of their department courses every #specially, some common compulsory
courses in the College of Science are highly apmt®pto be developed in e-learning
because many university students need to take thémn.effectiveness and efficiency of
e-learning teaching will appear higher. (SeiDi.8)5.
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Additionally, the instructors also argued e-leagndevelopment does not need to
be limited to within the university. They arguedr foooperation with other
external professionals or universities. A non-scéer-learning instructor stated,
“However, e-learning does not need to be develagyetior practiced within the
universities only. We can do it via cooperation agh@nterprises, governments,
associations, and universities” (NSeiNi.5.1.8).

A science e-learning instructor indicated that NR&§ a research-oriented
university, had a responsibility and the capaatgévelop high quality e-learning
courses. He asserted that it should do better an@aching-based university, not
only in research but also in teaching. He pointed that this relied on the

university having efficient and effective strategfer e-learning:

The responsibility of the research-oriented uniigrs doing their best on their research
and teaching. NRU has a lot of excellent and capstaiff. Why not develop the e-learning?
We can and must do it better than those instruciiorseaching-oriented universities.

Generally the instructors in a research-orienteideangity do the research well but it does
not mean they cannot teach well, on the contrdrgy tcan and should teach better than

others. For solving this problem, the key point tes consider the efficiency and
effectiveness of your strategies. (SeiAi.2.13.1)

Technology aspect

Nearly one third (32%) of the sixty-nine respondembmmented that the
university should provide good enough e-learnirigteel technology and support.
These included user friendly, fully functionalizadd good performing e-learning
system; good quality of network environment and timedia facilities; enough

network bandwidth, fast speed for image presentaditd network management;
enough and adequate computer storage space, equi@né software; more

online database and videos; and good facility mament. Further evidence in
regard to extra support services needed for eilgganractice, is that half (50%)

of twenty-six respondents suggested the same teadioal support services

should be available in their e-learning teachirgm8& comments were:

The university should improve e-learning systemfqremance especially while many
students upload assignments and tests/exams si@alisly. Moreover, providing a more
easy-to-use and fully functionalized system is ssagy and convenient for e-learning
instructors such as online assessment and gragsigns, easier video transfer process,
various modules or templates and so forth. (Q1.28).1

The e-learning practice needs good and adequatereihg equipment and a good network
environment which should have enough network badthyifast speed for presenting
images or file transfer, good video quality ancdeo(QI1.23.268)
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Pedagogy aspect

Very few (7%) of the forty-one respondents noteel timiversity should provide
more technical support in course design or theuosirs needed to provide more
drills or interesting topics to their students nd@r to encourage or attract student
use of e-learning. Similarly, eight interviewed tmstors indicated that support
for e-learning course design, demonstration of gedelarning courses in public
and internal professional support from their cajleéss were necessary for them.
They reported different course (subject) designdaedifferent kinds of support

services for different instructors. One repres@rgatomment was:
Technical support is necessary especially for milag course design because different
fields had different needs to present the courstenias. It needs more communication
between technical staff and instructor. How to tesdhnology to present the essence of the
course subject is an important issue to be cormidéNSeiPi.8.2.3)
These respondents also indicated good e-learningseodemonstrations were
necessary for them to learn how to design a gotehring course and share
experiences with the designer. They said they reedéhusiastic experts to help
them solve all e-learning related problems. Theso aduggested the university
needed to provide some awards or recognitions ltigfor those good e-learning

instructors to encourage other instructors to eagaghe e-learning teaching.

Personal aspect

Two instructors did not provide any suggestions ¢ave their perceptions of
e-learning practice. One respondent said, “Whenthee-learning environment
such as good e-learning system and network quél@égomes mature and
well-developed, then the instructors naturally amddually would like to use
e-learning because it becomes a trend and morefitseroé e-learning are
perceived” (QI.23.200). Similarly, the intervieweadstructors indicated the
instructors needed to change their personal peoreptand attitudes to adapt to
this new e-learning trend and learn how to use neghnology to develop
e-learning courses and manage ongoing involvendimeo As science e-learning
instructor A said, “Personal will and capacity argortant for instructor use of
e-learning. | think all the instructors need toegucthis new trend and learn how
to develop e-learning courses by utilizing new tedbgy or multimedia
facilities” (SeiAi.8.5.6). Simultaneously, the imt&ew instructors noted the

students learning attitude also influence their afse-learning so they suggested
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the students needed to change to become more ,adiligent and self-managed

learners (see Section 5.3.2).

External professional aspect

Some instructors indicated the support for e-leayrirom external professional
support was necessary for them. Eight percent eftyvsix respondents in regard
to the extra support services considered profeakismpport was necessary for
e-learning instructors no matter whether they weaneernal, or external
professionals, national or international ones. Soespondents said they needed
the enthusiastic experts to teach them how to demigl or help them solve all

e-learning related problems. One respondent rerdarke

We hope we could have external professional helmesas the foreign book publishers
provided the well-designed online course materfals their instructors, and then the
instructors could easily revise them in the waythile. (NSeiOi.5.6.2)

Private aspect

Nearly a half (48%-13) of the interview instructosaid they have used
commercial videos or CDs provided by private putgis in their e-learning

teaching in order to improve their teaching quaditgd student learning outcomes.
However, the instructors indicated they could rettal the resources or products
of e-learning curriculum publishers or private coemoial resources providers
especially the international online e-learning segr or e-copies of popular
textbooks. Thus, they suggested the university edted help them to get more

extra resources for their development of e-learcimgrses.

Public aspect

Some instructors reported e-learning is a fast grgwrend so everyone needs to
adapt to it for the current information age. Thaglicated the wider community

had social demands for flexible learning and fléxikervices from the university

and instructors. They suggested the university Ishcensider these concerns and
challenges and must really understand the pubkdfi@nd demands in order to
compete with other universities or other institado They also suggested the
university needed to encourage instructors to c@dpewith other universities,

enterprises or the community via e-learning teaghifihey noted e-learning
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teaching is a good strategy to cooperate with th@ipand increase the university

reputation and the instructors could be a goodtagehis cooperation.

To sum up, the questionnaire and interview respotsdeescribed the suggested
changes for themselves, students, and the uniydrased on their e-learning
experiences, perceived benefits and challenges -l#fareing, and factors
influencing their use of e-learning. These suggestetegies for enhancement of
e-learning practice included policy, technologydagogy, personal, external
professional, private commercial and public aspe@tse suggestions to the
university included: providing an overall detailedearning plan and well-defined
e-learning goal; providing more incentives or atcamagement policy to attract
instructors to use e-learning; continuously pravigstudent assistant support and
high-quality of manpower support to help instrusttw develop their e-learning
courses; providing more funding to buy more adegjaat high quality e-learning
related facilities and software; providing the sindfeedback to the instructors
and also taking feedback or suggestions from iogira and students to enhance
e-learning practice; and providing more techniegdport and resources whether
from internal or from external professional or it commercial publishers for
their e-learning instructional design and developim&he instructors also noted
they needed to change their personal perceptiodsatitudes to e-learning and
learn how to use e-learning well. They also expkthe students could change

their learning attitude to become more activegditit and self-managed learners.

5.6 Chapter summary

This Chapter has described four aspects of instrperiences and perceptions
of e-learning. These are e-learning experiencasgped benefits and challenges,
factors influencing instructor use of e-learningdalsuggested e-learning

enhancement strategies. This section summarizetathdrom questionnaires and

interviews about instructor perceptions and expegs in their e-learning.
A majority of questionnaire and interview respongenere professors and taught

at non-science and engineering—related collegegrdly the instructors were

relatively inexperienced with e-learning and hasgtet only one or two e-learning
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courses. They rated themselves as having a lowelr & e-learning ability if they
had fewer years experience in e-learning. Theungirs indicated the provision
of online course materials including lecture nowgplementary references and
online quizzes, tests or assignments were the negohing method and effective
strategies to improve their students learning cue® through a blend of
e-learning and face-to-face teaching. The instrgctoonsidered providing
audios/videos as part of their e-learning courséenas to be a useful tool by
allowing their students to review lessons. Syncbusn or asynchronous
interactions were thought to improve their commatian with their students
especially via email, bulletin board and onlinecdssion forums. The instructors
also noted collaborative projects or assignmendisthe online posting of student
projects reports could help students interact deymously and learn more from
both instructors and peers. The instructors repotteey used these varied
teaching methods and tools to improve their tearhecause they had had help
from technical support staff, student assistant$ atministrative support staff
along with training from university. Especially g§nnoted student assistants could
help them to develop e-learning courses, solvenieahproblems, interact with
the students and manage student academic recadndy. skid they would face
many challenges and quit the use of e-learninghéytdid not have student
assistant support.

Instructors perceive that e-learning practice foe university, instructor, and
student has its own benefits and challenges. Tlestmuinaire and interview
respondents perceived the benefits of e-learninth®university included:

* Increasing the quality of teaching and learning;

* Increasing university reputation and competitivenes
 Improving the interactions among students and ucsrs;

» Lowering average costs per course per student;

* Increasing institutional cooperation or partnershgnd

* Providing an income source for the university @ department.

The benefits for the instructors themselves inalude

» Improvement of instructor teaching and teachingliyuée.g., easy to
update and manage course materials);

* Flexibility of time and place of teaching;

* Improving interaction with students and easier isiganf experience
with others;
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* Increasing personal reputation; and
» Saving in course cost and time (e.g., save pasts)co

The benefits of e-learning for the students peexiy the instructors were:

* Flexibility of time and place of learning;

* Increase in student ICT knowledge and skills;

* Improvement of student learning and learning outesirand

* Improvement in interactions with instructors anengeand motivation
of student participation.

The findings noted the instructors experience ehngiks to do with pedagogical
issues of e-contents; personal time management@adchange; and personal
expertise with ICT use and access to the requisitbnology. These challenges
were:

* New curriculum design and new teaching approachewg; types of
assessments and interactions online;

 Lack of personal motivation (e.g., teaching ovetlo@me constraints,
role change, psychological barriers);

» Lack of personal capability (e.g., technical knadge and skills for
technology use and pedagogical design); and

* Lack of easy access and high quality access todgbessary equipment,
and e-learning system.

The challenges for the university perceived byitiséructors included:

* Lack of sufficient budget and manpower support;

» Ambiguous e-learning policy and goals;

* Distrust between the university and instructors;

* Leadership; and

» Language problem for internalizing e-learning cesrs

The perceived challenges for the students included:

* Lack of personal active learning attitude and leayrapproaches;

* Lack of easy access to the necessary equipmenthiyid quality
e-learning computer facilities; and

* Lack of personal technical skills to access teobgwl and for
communication.

The factors influencing instructor use of e-leagwere categorized as personal,
policy, pedagogical, technological, external prefesal, private commercial and
public impacts. Instructor personal factors thatoemaged or hindered their use of

e-learning included:
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» Personal will (e.g., personal characteristics; @ation of the benefits
and challenges of e-learning for students andunogirs; and attitude to
education, learning , e-learning, and technologg);uend

» Personal capabilities (e.g., technical knowledgd akills and time
management ability).

The policy factors for the instructors were:

» National and university e-learning policy impacts;
 National/university/departmental leadership; and
» Support services.

The pedagogical factors for the instructors inctude

» Course organization and attributes;

* Class size;

* Role change;

» Teaching methods considered appropriate; and

» Teaching tools available/able to be accessed aguil us

The technological factors for the instructors weslated to:

» The university e-learning system;
» Computer facilities; and
» The network technology.

Other factors identified were:

» The provision of professionally produced e-learnmgterials where
these were prepared or published by individualsampanies outside
the university; and

» The opinions of the public or community.

The reasons why some instructors do not use eHepfitted the aforementioned
categories. A number of themes were evident iruogtr responses as to useful
strategies for enhancing e-learning practice. Tihedaded:

» Well-defined university e-learning goals and palicy

* University policy and practices to encourage the afse-learning;

* The provision of technical and pedagogical supp@iy., more
technical support in course design and ongoinglugments, funding
for adequate e-learning related facilities);

» Feedback to instructors who were using e-learrang;

* The changes in instructor and student personal epgons and
attitudes.

In a word, university instructors had their acaderfreedom to decide their

personal teaching approaches, so instructor pdrsahaand capacity were the
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key influences and the main reasons in their uselearning. However, they also
could be affected by the policy, technology, pedpg@and pupil factors in the
social context. Other factors, including the exérprofessional, private and
public factors, were also considered. The instmsctodicated especially the
university policy could influence their use of edleing, so they suggested the
university needed to make some changes for ent@meei@arning practice such as
changes in the university policy and provision afrenextra support services (e.g.,
technical support or resources) for their e-leayrtgaching. They also noted the
instructors and students needed to change thesopalr perceptions and attitudes

to adapt to this e-learning trend in the currefarimation age.
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Chapter 6 Student perception of e-learning

6.1 Introduction

The previous chapter described e-learning backgi®uand perceptions of

e-learning experiences of instructors. In this ¢hgpstudents’ opinions of

e-learning are discussed. The data discussed snchapter were obtained from
376 student questionnaires which included closet apen-ended questions and
from 33 students in eight focus group interviewke Tata is presented in four
sections. The first outlines the background andeggpces of the student
participants, the second demonstrates studentipedckenefits and challenges of
e-learning, the third describes the factors infaieg student use of e-learning,
and the fourth outlines the suggested changesléaraing practice. The final

section is the chapter summary.

6.2 Academic background and e-learning experience

This section synthesizes student demographics gomeriences in e-learning. The
demographics include descriptions of the respomstetllege, study level,
familiarity with e-learning policy, preferred leang style, and the relationships of
these factors. Student background in e-learnindes e-learning courses taken,
years of e-learning experience, self-rated e-legraibility, and the relationships
of these factors. Student e-learning experiencssritbe the e-learning teaching
methods and effective strategies students haverierpged in their e-learning
courses. Not all the students responded to alfjtiestions in the questionnaire, so

the numbers of respondents in each table are éliffer

6.2.1 Respondent demographics

This section synthesizes student general informétiom the questionnaires and
interviews. A majority of respondents to the quastiaires (84% of 376) and
interviews (76% of 33) were in non-science collegéagineering, Medicine,
Electrical Engineering and Computer Science, So8eience, Planning and
Design, Management, and Liberal Arts. A majority mspondents were

undergraduates (94%-352 of questionnaire resposd@?¥o-27 of interviewees).
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Over four fifths of questionnaire respondents (839%) and interviewees
(90%-30) answered they were not familiar with nadiloor university e-learning
policy. Only a few students were familiar with @thone or both policies. The
interviewees reported that they did not pay attento the national or university
e-learning policy because they considered theitruntors often had their own
student assistants or teaching assistants to help tn e-learning teaching and
some of their instructors might prefer to teachetearning. This implied the
students might not be affected by the nationalnivarsity e-learning policy.

When the students were asked about their preféegeding style, the responses
in the questionnaires and interviews were differe@ver two fifths of
guestionnaire respondents (43%) indicated theylltkdearn alone, but two fifths
of interviewees (42%) preferred to learn in a grofnen asked about instructor
teaching mode in face-to-face and e-learning, aontgj of questionnaire
respondents (70%-263) and interviewees (82%-27)fepeel a blend of
face-to-face and e-learning teaching. A few stuslefsivoured face-to-face
instruction alone, 26% and 18% respectively in dhestionnaire and interview.
Only 3% of questionnaire respondents liked e-legyr@ilone. No student from the
interviews liked to have e-learning only. The ingplion here is that a majority of
the students appreciated blended learning.

Based on cross tabulation of preferred learningg sipd teaching mode (shown
below in Table 6.1), a majority of the students wpieferred face-to-face

instruction (50% for both questionnaire and intevwistudents) or e-learning
alone (62% for questionnaire students) liked torieslone. However, not many
students who preferred a blend of face-to-faceeatairning liked to learn alone
(39% and 33% respectively for questionnaire anerimew students). In contrast,
over three fifths (62%) of questionnaire responslemhose preference was for a
blend of face-to-face and e-learning liked to leaith a partner (25%) or in a

group (37%). Similarly, over two thirds (67%) ofspwndent students from the
interviews who preferred blended learning alsodike learn with a partner (48%)

or in a group (19%). This implied a majority of Hsowho preferred blended

learning most preferred to learn with their partoea group.
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Table 6.1
Cross tabulation of learning and teaching mode @rerfice

Teaching mode preference
Face-to-face and

Learning Face-to-face only e-learning E-learning only Total (N=372)
preference N % of Col N % of Col N % of Col N % of Col
Alone 49 50% 101 39% 8 62% 158 43%
With a partner 27 27% 64 25% 3 23% 94 25%
In a group 23 23% 95 37% 2 15% 120 33%
Total 99 100% 260 100% 13 100% 372 100%

To sum up, a majority of respondent students camm@ non-science colleges.
Overall, the respondent students were not famm#n national and or university
e-learning policy. A majority liked blended leargirf260/372). Of those who
preferred a blend of face-to-face and e-learniaghing, nearly two thirds (62%)

liked to learn in groups or pairs, not alone.

6.2.2 Background in e-learning

This section synthesizes the student backgrounde-laarning. It includes
descriptions of e-learning courses taken, yeaeslefirning experience, self-rated
ability to use e-learning and the relationshiprefse factors with study level, and

years experience in e-learning.

Most students were inexperienced with e-learningeyThad taken fewer than
three e-learning courses and had had less tharyd¢ars experience. Over two
fifths (68% and 63%) of students reported they kelken either one or two
e-learning courses. A majority (89% and 72%) oflstis had had less than two
years experience in e-learning. As might be exjgecte cross tabulation of
students’ years learning in e-learning and e-legrgourses taken shows the
fewer years experience in e-learning the studesuds the less e-learning course(s)

they had taken.

Overall, a majority of students rated themselveBasng a reasonably high level
of e-learning ability. Over a half (52% and 66%)stididents rated their e-learning
ability at the intermediate level (43% and 45% ees$pely) or higher (9% and
21% respectively). A majority of lower study-levelespondents from
questionnaires rated their e-learning ability agim@ers and lower than
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intermediate level: 71% of 79 freshmen and 60%%$&@homores. However, the
higher study-level of respondents rated they haernmediate or higher level of
e-learning ability. Over three fifths of respondestich as juniors (64%), seniors
(63%), masters (61%) and all PhD students rategl lad intermediate or higher
level of e-learning ability. In contrast, a majgrioef undergraduate respondents
from interviews rated their e-learning ability asirfy intermediate or between
intermediate and expert level. For example, aklHreen and sophomores rated
themselves as intermediate users. Over two thifdamors (75%) and seniors
(66%) rated themselves as having an intermediateighrer level of e-learning
ability. A Chi-square test and Phi values indicatbére was medium (for
guestionnaires) or strong (for interviews) positredationship between student’s
self-rated e-learning ability and their study lefrelspectively, Chi square=57.412,
df =20, p=0.000, Phi value=0.392 and Chi square238. df =15, p=0.001, Phi
value=1.076). This showed that lower study-levespondents rated their

e-learning ability lower than high study-level respents.

More inexperienced respondents from the questioesaiated themselves as
having lower ability in e-learning. For instancegeo two-fifths (41%-94) of one

year e-learning respondents rated themselves asneeg. Over half of two years
(57%-57) or three years (57%-16) e-learning respotsl rated themselves as
having an intermediate level of e-learning abiliy. majority of four years

e-learning respondents rated themselves as intaateed46%) or between

intermediate and expert (46%) level. A Chi-squast tand Phi value showed
there was a significant and medium relationshipwbet student’'s years
experience in e-learning and self-rated abilitgilearning. (Chi-square =113.313,
df =16, p= 0.000, Phi = 0.553). That meant questine respondents with fewer

years experience rated themselves with lower ghilie-learning.

A majority of interviewees rated themselves as imgvintermediate or higher
level of e-learning ability although they did ncave many years experience in
e-learning. For example, nearly two thirds of resfents who had one or two
years experience in e-learning rated themselvemtasmediate (both 46%) or
higher (15% and 18%) level users. A Chi-squaredndtPhi value from the focus

group interviews showed there was no significariati@nship between the
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student’'s years experience in e-learning and a#dfdr ability in e-learning.
(Chi-square =6.972, df =9, p= 0.640, Phi = 0.480)is indicated the students
from interviews having fewer years experience ileaning did not mean they

had a lower level of e-learning ability.

6.2.3 Student e-learning experience
The students’ reports of the e-learning teachinghods and the most effective
strategies their instructors had used in e-learmmogrses are synthesized and

described in this section.

E-learning teaching methods experienced and foundetpful

The students were asked to describe the teachitigoosethey had experienced
and found helpful. The students in the questioenawmuld choose or respond
more than one teaching method. The categoriesspiorses were same as the
categories in Chapter 5 (see Section 5.2.3). T&ke summarizes student
responses. The order of selection for what theyaxgperienced was similar to the
order of percentage to what the students foundflielpxcept for videos of

lessons and online discussion.

Table 6.2
Frequencies of teaching methods experienced andifbalpful
Teaching methods Have used Found helpful
Main category Response category N (=367) % of N N1(=367) % of N1
Course materials Lecture notes 334 91% 313 84%
References 299 82% 276 74%
Online quizzes, tests or assignments 190 52% 120 32%
Audios/videos  Videos of lessons 139 38% 200 54%
Videos of student presentations 65 18% 102 28%
Synchronous Online discussion 188 51% 177 48%
interactions Online group discussion 89 24% 126 34%
Asynchronous  Student projects /reports 222 61% 173 47%
interaction Collaborative projects 197 54% 154 42%

The responses from eight focus group interviewsewdmveloped into thirteen
categories based on the choices in Question 8eoftildent questionnaire (see
Appendix K). Across the eight focus groups, studendicated they had had
different e-learning experiences in different edt@ag courses. As a student in
Group B explained, “It all depends on the instreet&ome instructors use online
assignments or tests only. Some have extra couaseriais in the videos online”

(SgBi.1.1.3). In general, most students had expee@ the use of online course
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materials, audios/videos, and synchronous and hsyngus interactions. Table

6.3 summarizes the teaching methods discussee idiffierent focus groups.

Table 6.3

Teaching methods discussed in the focus groups
Category Teaching method Number of groups
Course materials Lecture notes online 8

Supplementary references online
Online assignment
Online quiz/test
Audios/videos Video of lessons
Video of student presentations
(Computer) video conference
VOD (video on demand)
Synchronous interaction Online discussion
Online group discussion
Asynchronous Bulletin board, email, Q and A online
interaction Student projects/reports online
Collaborative projects
Other techniques Use computer technology or incentives
Course evaluation form

WO NO|w kLN WO N

Course materials

A majority of respondents in the questionnaires imerviews reported they had
been provided with lecture notes online (91% amhtegroups, respectively) and
supplementary references online (82% and eight pgouespectively). Most
found them helpful (84% and eight groups, and 7486 aight groups,
respectively). Over half (52%-190) of questionna@spondents and at least four
focus groups (seven groups for assignments anddoguizzes) had experienced
online quizzes, tests or assignments which werel ume their instructors to
encourage them to review the course materials anthate exercises. The focus
group students perceived the aim of all the onhmegterials was to give them
flexibility of learning and improve their learnirautcomes. As a student in Group

A explained:

Our instructors put all their lecture notes in Pd®ant files, references, and previous tests
online. In order to motivate us to preview and egvithe online course materials and do

more exercises, sometimes our instructors givenendissignments or quizzes or tests
before/in/after class. | think the purposes of ¢hiemching methods are great to stimulate us
to study online course materials and improve ocammimg outcomes. (SgAi.3.5.6)

Five focus groups and 32% of 367 questionnaire amdpnts found online
assignments, quizzes and test banks helpful for lbdarning, especially before
exams and or when they had been too lazy to aderldss or study hard. Some

students in Group A reported they did online agsigmnts or exercises in class so
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their instructors could know whether they reallyderstood the lectures or not.
They noted their instructor would adjust his/hercteing approach if they did not

understand. Some typical comments from questioanagre:

We had listening comprehension tests online inEnglish class so we needed to review
course materials and do exercises online very oft@8.9.205)

The instructor gave online quizzes or tests and pisvided online test banks or previous
test questions to let us do more exercises. (Q&9.3

The instructor gave assignments online and denstestrhow to do the assignments and
provided the designated format online, so we ceaklily to complete assignments correctly.
(QS.9.151)

Students also noted they could access the answarsediately after they
submitted assignments, quizzes or tests onlindudest in Group F noted, “We
had answers online immediately ... so we could chwle&ther or not we really
understood and what we needed to enhance more”i.{S®E). Online
assignments or quizzes or tests were considerepfuhdaio support student

preview/review of online course materials and inwertheir learning outcomes.

Five focus groups indicated they found online dylland references helpful for
their learning progress and understanding. Thegcdaet definite outline of the
course structure could help them arrange time ®&vipw or review course
materials before and or after class and hence toeyd manage their study
program better and learn more. Moreover, when uostrs provided reference
websites, textbooks or hints online they coulddwllthese up. One student in
Group E noted, “Our Biology instructor provided someference websites and
reference books to let us study more, especialgnite did not have enough time

to explain the course content in detail in cla&jKi.2.4.8).

Audios/videos

The students had used audios/videos to reviewareghe seminar findings with
peers. Nearly two fifths (38%-139) of the questiaine students and five focus
groups previewed or reviewed audios/videos of lessmline. Nearly one fifth

(18%-65) of the questionnaire students and threesfgroups had viewed videos
of student presentations or performances onlinegthEBtmore, two groups of

students indicated they had experienced computieovtonferencing instruction.

One group noted one instructor required them tesx®&/OD (video on demand)
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from the university library video database to rewieourse-related materials.
These respondent students suggested that theydeoediaudios/videos a useful
tool to review lessons and had learned more framrtteractions that happened in
the face-to-face teaching. Some representative @ntmwere:

We have reviewed a “C Programming Language” audlefy lesson. The instructor used
the audio-video function to record her voice to chatwith the PowerPoint file
synchronously. (SgEi.2.1.5)

The instructors video-record the class teachinguptdad video files online to let us review
any time, any place and at our own pace. If weer@\the videos of the lessons repeatedly,
we may understand or find the problems where we tedéearn more. Therefore, videos of
lessons are helpful for our learning. (QS.9.358)

Some instructors use videos of commercial prodigetseaching. For example, we saw the

video of “Helicopter operation” and the video oftfi@ese martial arts”. (QS.9.139)
Overall, student comments indicated the provisibraudios/videos could help
their learning by allowing them to review lessomsl dearn from the interactions

that happened in the face-to-face teaching.

Synchronous interaction

Respondent students had experienced synchronoussgndhronous interactions
with peers and their instructors. Over half the sgwenaire respondents
(51%-188) and five groups had experienced synclusoaline discussion to talk
with and exchange ideas with instructors and pdédrsy considered synchronous
interactions enhanced their learning because theyvidged feedback and

clarification of course ideas or content. Studerdted they could ask follow-up

questions which their instructors did not have tiimenswer or explain in class.
One student in Group C noted, “Our Economics imstnuput some interesting

topics into the online discussion forum to let uscdss ... he also let us ask
questions or discuss the subject content in thenfoespecially when he did not
have time to answer or explain in class” (SgCi®.6ln addition, the students
valued their instructors responding promptly toirtheueries, clarifying ideas,

from test answers and assignments and postingedelaaterials or answers to
tests or assignments in the online discussion fosonthey could discuss more
online. They noted some of their instructors speath time and effort in online

discussion to interact with them. A representativemment was:

Whenever the students posted the questions omniivee aliscussion forum, our instructors
would answer them as soon as possible. Sometimen wstructors did not have enough
time to explain the answers of tests or assignmeetxly in class, they might put all the
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related materials or questions to be discussedoire mietail in the online discussion forum.
Usually instructors were ready online (SgCi.1.1.IMe instructors need to spend much
time and effort to interact with the students amdveer student questions in the online
discussion forum. (SgCi.3.12.4)

The students also indicated some instructors hait $tudent assistants or
teaching assistants help them manage the onlimeisi®mn and provide prompt
responses to them. However, only quarter of thestipenaire respondents
(24%-89) and three groups of students had partmipan synchronous online

discussion in organized groups with their instruetod peers.

Asynchronousnteraction

Nearly two-thirds of the questionnaire respond€bts®o-222) and seven focus
groups had participated with peers in online prtgjeend reports. Over half
(54%-197) of respondents and six groups had urdartaollaborative projects.
Focus group students considered they had learned byosharing experiences
with their peers and by doing projects togethee $tudents also considered they
could learn more and better from viewing peer mtgj@nd or reports online and
from interactions or feedback from their instrucborpeers on the online projects
or reports. In addition, all eight focus groupsamed they could interact with
their instructors or peers via a bulletin board,agrand or ask questions in the
online Q and A area. These respondents noted swstradtors did not provide an
online discussion forum but rather used email buletin board to interact with

their students. A student in Group H described this

Some e-learning courses do not provide online dision forums so instructors use e-mail
or a bulletin board to interact with us. Similarlye ask questions or interact with our
instructors via email. (SgHi.3.5.3)

Other techniques

In responding to the question about experiencesleérning teaching, six groups
of students reported their instructors had alsal ugker teaching methods to help
their learning. These included using a computeadicast system to monitor their
computer screen in class; using the MacromediahFlaogram to make
animations to explain experiments, cases or exanpkng university e-learning
system functions (e.g. assignment submission gnicmenanage student progress,
using an online roll-call or awards as incentivélree groups of respondent

students mentioned that their instructors also asdide course evaluation forms.
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These approaches had been noted on the quest®rmasome respondents. A
Chi-square test and Phi value indicated there warer relationships between
the teaching methods experienced and found héipfiéarning in student online
projects or reports (Chi-square=7.785, df=1, p=b,08hi=0.144), collaborative
online projects (Chi-square=13.218, df=1, p=0.06%i=0.187), and online
quizzes and assignments (Chi-square=36.657, d=1.0p0, Phi=0.312).

E-learning strategies described as being effective

In line with the focus of the study, students was&ed to describe the effective
e-learning strategies their instructors had used aearly three fifths
guestionnaire respondents (57%-213) and all eigbhtid groups did so. The
following describes their rating of the strategibsir instructors had used in the

online component of courses.

Course materials

A majority of respondent students from the questare (92%) and all eight
groups from the interviews indicated course malenmovided online was the
most helpful and effective strategy their instrustdhad used in the online
component of a course. As explained earlier, a ntmnefit was that these
materials could be viewed and reviewed repeatediy at the student’s
convenience until they felt they understood whas wequired. Moreover, online
course materials could help them focus on contenttass as less worked taking

very detailed notes. Some typical comments were:

We are not afraid that we cannot take all the @umates in time in class because we can
review the course notes online after class. Thaerdourse materials can save us much
time to reorganize all the course contents andideeasily concentrate on the lectures in
class. (QS.9.101)

Our instructors put all their course materials wali... If we found we did not really
understand or missed out some parts of course ontelass, we could repeatedly review
the online course materials at our own convenieie. consider these online course
materials are most helpful for our learning. Ithe most effective strategy to improve our
learning outcomes. (SgCi.3.11.4)

Three students in Group F and some questionnasponglents noted one
instructor used PowerPoint to present figuresupgs and examples of industrial
product design and also to explain the main desmrcepts or key aspects of

these products. They reported this instructor atsal Macromedia Flash to create
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animations to describe the design methods needeldiv design projects. Again,
the students valued the ability to review theseenms until they understood

what was involved. As a student in Group F remarked
Our instructor used PowerPoint to present manyrdigupictures, examples, or cases to
explain the course content in class and onlines Iteally helpful for us... In order to
demonstrate how to design and draw those figurasingtructor also used the Macromedia
Flash program to make animations to show all thailée steps. We could review and learn
how to design and draw the figures for our projeélsthese course materials help us to
understand the course content better. (SgFi.2.4.2)
Some students indicated online course materialg warst helpful because their
instructors provided additional examples or cases these helped them better
understand the course content. Four groups comuohdate@urably on online
course notes which included real-life examplesd&uis in Group E reported the
use of actual social events and news in their $&tances courses motivated
them to study and take part in discussions. Thea/tbay had an instructor who
used examples of economic or political issues aaghhe national budget or a
judicial review in their Politics and Economics ¢seL They reported they could
learn how to analyze and/or criticize these situetiby reviewing online course
notes. Students in Group D described a general atiduc course Satellite
Information and Life, in which their instructor usgictures and cases to explain
the applications and benefits of satellite inforimratin their daily life. One of the

students in Group D said:

Our instructor presented many satellite pictured aases in class and online. ... He
explained how to apply satellite information intarodaily life and also described the
benefits. For example, the satellite informatiordugh the Geographic Information System
(GIS) could help the government to solve the hetraffic problems. ... In fact, our
instructor put many applied cases online which udeld uses in tourist information,
education, environmental information, engineeringd marketing. We could download
these to preview or review. We found these couraternals very interesting and helpful for
us to understand the course content in more désgjDi.5.10.4)
Another view was that instructors assessed onlgsgaments or gave online
quizzes as online roll-calls so students wouldnattéhe class. Similarly, some
guestionnaire respondents and three focus groupsl tlee tests also included the
contents of online supplementary materials andoviolelessons which were not
taught in class so it motivated them study more laaudl. Students said usually
they were required to preview and review onlinerseunaterials before and after

class but some students did not, so instructorsl usany online quizzes
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before/in/after class to motivate them preview/gviand concentrate in class.

Some typical comments were:

The tests also included the contents of videogsddns which were not taught in class, so
we need to preview them before class for onling quid review them for tests. (QS.9.256)

Our Physics instructor put his course material$nendnd required us to preview it before
class. When the class began, he gave us an onlineand then discussed its answers and
the course content. Before the class ended, hegalée us another online quiz to check
whether or not we had paid attention to the lecamd to see what we had learned. We
found this was an effective strategy to force we/jmw course materials and not be too lazy
to attend the class so we might study hard fordbigse. (SgBi.3.6.5)
Audios/videos
Over a quarter (28%) of students from questionsamed five groups from
interviews considered audios and videos were disxteye to help them learn
better. Five groups of respondents indicated onéindio/video of lessons or
student presentations, videos of commercial prajwetaudios with PowerPoint
course content were helpful for their e-learningrses. Students noted the benefit
of audio and video provision was that they couldvaload and view or review
audios/videos repeatedly and at their conveniedtelents noted especially when
they could not remember or understand all the plees of formulae conduction
or computer programming design, they needed teevewiideo/audio files after

class at their convenience. Some representativenems were:

The instructor recorded her audio explanations ofirge contents with PowerPoint
presentation online. Because the audio/video andeRRoint file could be accessed
synchronously, so we could review the content tfeg6gCi.1.3.1)

We had audio/video e-contents in the Computer Drgwiourse. We could listen and view
detailed steps and then learn how to draw our indilisdesign assignment or project.
(SgHi.2.2.3)

We need to upload our audio/video files onlineesgnt our reports. (QS.9.155)

Our instructor provided all the audio/visual filder his e-learning courses at the
Multimedia Center of the university library so weutd access them from university library
video database online. (QS.9.58)
One questionnaire respondent noted that pre-redovitkeos of lessons online
were convenient, not only for their review but atsmvenient and flexible for
their instructor’'s time management, especially wites instructor must be off
campus on the lecture day. Moreover, he indicatethguvideo conference
teaching was also another choice for the instrgcidren they were off campus,

and sometimes the instructors could invite instrsctin another universities or
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research institutes to cooperate in teaching theaming course together. He

remarked:

The instructors can pre-video-record their lessamd let us view at any place or even use

video-conferencing style to teach the course witteoinstructors. It is convenient for the

instructors and the students, especially whenrtsiglictors are out of campus. (QS.9.88)
Two groups of students noted they had computerovamferencing experiences.
They had many instructors who came from differemiversities and or
specialized institutions. They noted they couldef#ite instructors and ask them
questions in class similar to in F2F instructionstddent in Group F noted, “We
had one course that used computer video-confereyamhing. It is a real-time
online distance teaching. We could face our instmgcand ask them questions in
class” (SgFi.1.1.4). These two groups of studentso anoted computer
video-conference teaching had better interactidmen tthose in the general
Distance Education (DE). They noted usually videoferencing courses initiated
for student assistants, so there were not too nsngents in a class. They
reported instructors could use good seminar rooth wood facilities so their
instructors could easily control the class situaicA student in Group A noted,
“When instructors provided a video-conference teagin a good seminar room,
we could use microphones to ask questions anyboitesome DE instructions did
not have this” (SgAi.1.2.2). These two groups ofdshts noted video-conference
teaching was another effective strategy for themwbt@in another kind of learning
experience in which they could learn from differemtiversity or institutional

instructors.

Synchronous interactions

Over one fifth (21%) of questionnaire respondent&l anly three groups
considered synchronous interactions such as odismissions was an effective
teaching method to improve their learning and axdgons between them and
their instructors and with their peers. Online d&sion was said to be an effective
forum to improve their interactions, partly becaubkey could look back at

previous postings. A representative comment was:

We found “online discussion” was beneficial for scause we could post our questions
and answers there and discuss with instructorspm®ils. This method was better than
e-mail because we could see all the proceduresuofd@scussions and review them.
(SgAi.2.4.3)
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Discussion forums became more interesting and emgaghen instructors used
simulations and provided guidance or strategic sttpgnd assistance to help the
students assume control of their own learning asfteat upon and readapt
activities accordingly. Three groups of respondstidents indicated some
general education e-learning courses provided wegyesting online discussion
forums such as in the Plants and Life, and Elettrand Life e-learning courses.
These respondent students indicated their instisictsed very effective strategies,
such as simulations, to organize and carry out abivities to attract their
engagement in online discussion. They noted ordiseussion forums provided
them a place to ask questions, discuss ideas aar@ &xperiences with their

instructor and peers. A representative comment was:

We found online discussion was very interesting aedeficial for us. We had a very
interesting ‘general education’ course which namtants and life’. That instructor
developed online discussion very well. We likeddiscuss with our instructor and peers
and we learned much from them. The instructor alhdha students could post their
guestions on discussion forum and everyone selertecplant name to represent them and
they could ask each other some questions about tptsts. Everyone needed to be
familiar with his/her chosen plant and answeredttadl questions about his/her selected
plant. This method stimulated us to learn all infation about our chosen plants...
(SgBi.1.1.6)

The aim of synchronous interactions such as ordiseussion was to improve
interactions among instructors and students andowvepstudent learning. These
case-study respondent students considered onlgoeis$iion was very attractive
and effective in their e-learning courses, esplcvahen their instructors required
their engagement in online discussion and alsosaedetheir performance in
online discussion. The descriptions of all thre@ugs of students implied
instructors must pay much attention and effortniine discussion and interaction
with students and then students could be motivaredl guided to learn more

efficiently in e-learning.

Asynchronous interactions

There were different responses from questionnainelsinterviews on perceptions
of asynchronous interactions. Six groups of respatgl from interviews noted
asynchronous interactions such as a bulletin baardmail, or Q and A area, or
student (collaborative) projects online was an ctife strategy but only few
questionnaire respondents (11%) considered asymohso interactions was

effective. These asynchronous interactions weie teabe effective in supporting
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the interactions among them and or addressingaitie ¢f knowledge or course
content. Six groups of students noted some ingtrsiaised a bulletin board or
email to interact with them. They indicated theistructors provided emails to
them so they could interact with their instructasisen necessary after class such
as make appointments or ask questions. They reptirér instructors frequently
posted messages on the bulletin board to notifgnthbout the class information
such as up-to-date course materials or class skdsedlhey found this could

result fewer interactions in e-learning. Some repn¢gative comments were:

If our instructor had new materials or some emetrgégarmation to notify us, he or she will
put messages on bulletin board. Usually we chedletiu board at least once per day.
Simultaneously, any one of our classmates knew tiaice they also passed those
messages to all of us. (SgCi.1.4.4)

Usually we checked the bulletin board very oftere ¥éuld obtain much information from

our instructors such as the time schedule or tideod for test. We also looked forward to

see whether or not some new materials or class negee online. (SgBi.2.5.1)
They noted their instructors provided an online i@ @& area so they could ask
questions. Their instructors also put popular Q Andcords online so they could
learn more from what their peers had asked, edpewiben they were shy or did
not know how to ask the questions. Students sagdniethod could encourage
students to think or learn how to ask the questiand interact with their
instructors or peers. This showed that asynchrontesaction on Q and A area
or records could help them learn more and bettewhy of interactions and

course content.

Three groups of respondent students indicated simvof student project reports
or collaborative project reports online was alsoeffiective strategy to improve
their e-learning. They noted their instructors piltor good students’ reports
online which included the interactions or feedb&okn their peers or instructors.
They reported the feedback or comments from thestructor or peers were
helpful for them to learn more and better. A studenGroup E noted, “Our
English instructor put all or good students’ reparhline. We could see what the
instructor’'s comments were on those reports. ... \Wddclearn more from the
instructor’'s comments and share experiences widhspéSgAi.2.6.8). A student
in Group D also reported, “Our Mechanical Enginegrinstructor gave us
collaborative projects in the ‘Computer Aided Desigourse so we could learn
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with our peers by doing the collaborative projecSgDi.3.5.2). These comments
suggest that asynchronous interactions on studejeqb reports or collaborative

project reports also could help or improve studeatning.

Other strategies

Students from questionnaires and interviews hadlaintcomments on other

effective strategies. Few respondents (8%) fromstgmenaires mentioned that
some instructors used other strategies to imprbee tearning quality such as
synchronous distance teaching, monitoring compugereen, roll-calls and

demonstration of practical operations. Five grofips interviews reported their

instructors used some effective strategies todttheeir engagement in e-learning
to improve their learning outcomes such as momtpgomputer screens, video
conferencing, demonstrations of practical operatanline quizzes, roll-calls in

class, and assessing their performances or awaaditigional marks in the online

or e-learning components. For instance, the resggaadrom both questionnaires
and interviews indicated their instructor used ¢benputer monitoring system to
control their computer screens to be synchronized the instructor’'s screen so

they could concentrate on the lectures. As a studdgaroup B noted:

We had e-learning course in the Computer Centegsdam and our Physics instructor
monitored all the computer screens when he shovged-bontents. When he required us to
do some exercises, he switched the broadcastiregrsdo individual screen. Therefore,
students could concentrate on the lectures and letter. If our instructor did not monitor

our computer, we might wander in the Internet aoidisten to the lectures. (SgBi.5.8.3)

All five groups of students indicated their instiars demonstrated how to use
e-learning system at the beginning of semestehepwould know how to access
the online components. They noted this was verymant and effective for them

in their e-learning. These five groups of studeatsl some questionnaire
respondents also reported some instructors denabedtthe practical operations
in class and/ or put demonstrations online so ttayd review them repeatedly
and learn better. A student in group D remarked:

Our instructors demonstrated how to use e-learsysgem in the computer room when the
semester class started, so we could learn howctssa®nline course materials ... They also
demonstrated the practical operations of the empsaris in class and or put online so we
could learn better and really understand the cocostents. We considered the instructors
guided us how to operate and explain all the detasteps and related information was an
effective teaching approach (SgDi.5.3.8).
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All these five groups and some questionnaire redpots indicated their

instructors considered their students would bectamg and passive due to the
provision of the e-content so their instructorsdusall-call or online quizzes in

class to push them to attending the class. Thegdnibis was an effective strategy
for those lazy and passive students to learn be@ee student in Group E
described this:

Many instructors used roll-call or quiz in classkeep their students attending the class
sessions because the instructors were afraid oigioo of the e-contents would let their
students become lazy to attend the class. We canesidt was an effective strategy to force
students to attend the class. (SgEi.5.2.7)

Four groups of respondent students indicated thsiructors also assessed their
performances in online discussion or awarded amtditi marks to attract their
engagement in online discussion. A student in GrBupoted, “Most students
were active in online discussion but still had fetudents were passive and not
engaged in the online discussion. In order to im@rtheir engagement, our

instructor also assessed our performances in odigoeission” (SgBi.1.2.1).

All the strategies above, monitoring student corapstreen, (online) roll-calls,
quizzes, and awarding additional marks were consiléo be effective to keep
students concentrating on the class lectures cpaating in F2F instruction and or

online components of e-learning and then improvimar learning outcomes.

6.2.4 Section summary

A majority of students from questionnaire and ini@wv respondents were males,
undergraduates, and non-science majors. Overatha@rity of students were
relatively inexperienced with e-learning. They h&aken fewer than three
e-learning courses and had two or fewer years exper in e-learning. However,
they rated themselves as having a reasonably bigi bf e-learning ability. A
majority of respondents were not familiar with eithnational or university
e-learning policy suggesting they had not beenctdte by these policies in their
use of e-learning. A majority of respondents preféra blend of face-to-face and
e-learning teaching; of these students, two tham@$erred to learn with a partner

or in a group.

242



The students noted their instructors used diffeteamthing methods and strategies
to motivate their engagement in e-learning andrprove their learning outcomes.
Nearly all students noted the provision of onlipeto-date course materials in the
form of lecture notes, syllabi, cases, real-lifamyples, references, online quizzes
or tests or assignments as being helpful to matitreir engagement in e-learning,
strengthen their intention to view or review thetemials at their convenience, and
assist them understand the course content. Thésprowf audios/videos allowed
students to review lessons and learn from the antems in the face-to-face
teaching. Some students noted audios/videos hadidp the flexibility of
teaching and learning for the instructors and sitgleespecially when the

instructors were off campus.

Synchronous and asynchronous interactions weretefeto improve student
learning and provide more opportunities to intergith peers and their instructors
in e-learning. They could support different aspeftiearning such as addressing
lack of knowledge and learning strategies to acamdse or talk in online
discussions, and coping with fewer interactions andppropriate learning
attitudes in their e-learning practice. Studentsl $heir instructors and peers
could provide immediate feedback and clarificatidrtourse ideas and content in
synchronous interactions (e.g., online discussi&tdents could ask follow-up
questions which their instructors did not have time@nswer or explain in class.
Students noted their instructors spent time andrteffi online discussion so it
motivated their interactions with instructors arees and improved their learning,
especially when their instructors required thegagyement and also assessed their
performance in online (group) discussion. Discussforums became more
interesting and engaging because instructors ugedlagions and provided
guidance or strategic assistance to help studesgsnee control of their own
learning, then reflecting upon and readapting &ctss accordingly. The students
asserted they could learn more and better from wgr&ollaboratively with peers
and viewing peer projects/reports online and tleellback from their instructor or
peers on the online projects/reports. They notey ttould interact with their
instructors or peers asynchronously via a bulldimard, email, or asking
questions in an online Q and A area. Other teclesicguch as using university

e-learning system functions (e.g. assignment swomsonline), roll-calls or
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awards as incentives were used to manage studegtegs and to attract their
engagement in e-learning. The aim of these teadypgoaches was to stimulate
students to concentrate in the face-to-face ckdsirles and review online course
materials so they could improve student learninga@ues. And the reason was to

enhance student interactions with their instrucams peers.

E-learning in this study refers to the online comgat of blended learning. As
such it has its own benefits and challenges. Thiewmg section describes
student perceptions of the benefits and challerujes-learning and the main

differences they perceived between e-learning aoe-fo-face instruction.

6.3 Perceived benefits and challenges of e-learning

The focus of this section was to obtain studengst@ptions and experiences of
the benefits and challenges of e-learning and thaéléde considered as factors
influencing their use of e-learning. This secti@issout perceived benefits and
challenges of e-learning practice from the quatitia questionnaire and

gualitative interview data.

6.3.1 Perceived benefits

Data on the benefits of using e-learning came fetyaed questions in the student
questionnaire and the focus-group interviews. Qomsaire students were asked
to select benefits from a list and then go baclpub a second tick beside the
benefits they considered important for their use eeearning. Of the 376
respondents to the questionnaire, 363 answereguiistion asking them to select
the benefits of the e-learning in a blended legymourse format. Three hundred
and fifty-two of these respondents also indicateldictv benefits they found
important. Based on the data analysis of studdattsens of e-learning benefits
from the questionnaires and the descriptions fioenfocus-group interviews, five
categories of e-learning benefits were identifigekibility of learning, increased
ICT knowledge and skills, better student learningd dearning outcomes,
improvement of interaction and savings in cours& aad time. The questionnaire

responses are summarized in Table 6.4 below.
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Table 6.4
Frequencies of benefits for the students and fonnpdrtant
Respondents Found

important
Category Benefit N % of N1 % of
(=363) N (=352) N1

Flexibility of learning Flexibility of learning 334 92% 271 77%
Increase ICT . .Improve.ablhty to adapt the 251 69% 175 50%
knowledge and skills information age
Improve student Easily manage assignments or reports 240 66% 154 44%
learning and learning Help to identify their understanding 168 46% 102 9w
outcomes Improve their learning quality 154 42% 103 29%

Improve motivation 127 35% 76 22%
Improvement of Improve interactions with instructors 173 48% 115 3%3
interaction Improve participation and cooperation 142 39% 91 %26

Improve interactions with peers 139 38% 89 25%

Flexibility of learning

Flexibility of learning was the benefit of e-leangimost commonly perceived by
students. A majority (92%-334) of questionnairedstuits and all eight student
focus groups identified flexibility of time and gka of learning a benefit of their

use of e-learning resources. Seventy-seven peratet it as the most important
benefit. The flexibility of e-learning offers greatongoing access to course
materials for student review any time, any placd ahtheir own pace. As has
been discussed, students reported e-learning asnaement way for them to

verify and familiarize themselves with course miaisrand content, particularly

before exams. Online material was also helpfulufients were absent from class.

A student from Focus Group C summarized these lisnef

We can review the course content at our convenieé®ametimes we could be absent from
class and review unfamiliar parts of class workrafass or before a test ... especially for
the theory course, we could not remember or unaiedsall the procedures of a proof or
solution processes so we needed to review the Yildscafter class. (SgCi.2.6.1)

Increased ICT knowledge and skills

Over three fifths (69%-251) of students and sixugo of interviewees regarded
the improvement in their ability to use technolaggaptable to the information
age as a benefit arising from their use of e-leaynOverall, half (50%-175) of
the students said it was important. Intervieweesl galearning could help
students increase their ICT knowledge and skillsattapt to the current
information age and become life-long learners. Asualent from Focus Group C
said:

The application of e-learning includes many kinfisearning activities online and it needs
high literacy of technical knowledge and skills éngage in. Our instructors provide us
various online course materials and different typemteractions so we need to learn how
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to use different sorts of computer technologies mndtimedia facilities to access them. We
think e-learning could increase our ICT knowledgel askills to adapt to the current
‘information age’ or ‘knowledge economy age’. Altlgh many e-contents are not related
to our current course study, we are very interestethem and we hope we can learn them
for a life long. (SgCi.4.6.8)

Improve student learning and learning outcomes

The benefits included ease in managing assignnoeméports; help in identifying
their particular areas of understanding; improvithg learning quality; and
improving motivation were identified. Sixty perce(@40) and five groups of
interviewees noted e-learning made it easier femtlio manage their homework
or reports with 44% (154) respondents saying th&s wmportant for them.
Interviewees said the e-learning system allowedntbe submit their homework
or reports online and their instructor often regdithem to submit it before the
due date. They noted this benefit forced them taaga their study program and
improve their learning outcomes. They said theylaadeep all their academic
work online. Nearly half (46%-168) of the studemmdicated greater opportunities
for self assessment, which had in turn helped tiaantify content areas they
understood poorly. They could then do more relestudy. Twenty-nine percent
(102) of students said this was important to th&mme students identified an
improvement in student learning quality (42%-158jh 103 (29%) saying this
was an important benefit. Respondents also repatkrning could improve
student motivation to study (35%-127), with 76 sagyithis was an important
benefit of their use of e-learning. These benefiggested e-learning could
provide students with different sorts of indepertdearning approaches and help
them become more active, self-motivated and seffagad learners and, as a

result, they thought their learning outcomes weriteh.

Improvement of interaction

Nearly half (48%-173) of the questionnaire respomsleand four focus groups
reported e-learning had improved their interactiaiih course instructors, with
44% (154) questionnaire respondents saying this mgmrtant. Respondent
interviewees said they often asynchronously (epail) or synchronously (e.g.,
online discussion) interacted with their instructartside the class. Nearly two
fifths (39%-142) of questionnaire respondents noteléarning had improved

their class participation and cooperation. A quaf#6%-91) reported it was an
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important benefit. Interviewees noted their instoucprovided collaborative
projects or online group discussions to motivatadeint participation and
cooperation in e-learning. Some students reportgmaved interaction with their
peers (38%-139), with 25% (89) describing this aspartant for them.
Interviewees reported e-learning provided them witbre opportunities and
different sorts of interactions with their instroct and peers than face-to-face

instruction, especially after class.

Savings in course costs and time

Focus group students reported another benefit ®fothline quizzes, tests and
assignments associated with e-learning was thgtdbeld save students money
on course paper. Students also noted that theweecenline answers and results
immediately after they submitted them so they dal need to print out the

question and answer sheets. Furthermore, studetitaied e-learning could save
instructors time and effort in printing out lectun®tes, question and answer
sheets for the quizzes, tests and assignmentstaaldoi saved the university
money. This benefit is significant for the univéysiinstructors and students in
terms of money and time. There was also an impdicathat students were

motivated to learn because of the immediate regpohanswers to assignments,

quizzes, and tests.

All benefits mentioned above were synthesized feoquestion asking students to
select e-learning benefits from a list in the guestaire and the descriptions of
benefits from focus-group interviews. In sum, sttd@erceived e-learning
benefits were e-learning offered flexiblity in tinad place and own pace of
learning; increased ICT knowledge and skills appete for the current
information age and learn long-life learning; helpbe use of more active and
independent learning approaches; provided morergppties and different sorts
of interactions; and saved money and time for sttgjeinstructors and the

university.
6.3.2 Perceived challenges

This section sets out the descriptions of the ehglks students faced in their

e-learning courses. The data is from eight grod@ssuglents in interviews and the
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221 students who responded to an open-ended guestithe questionnaire.
Based on respondent descriptions and the literatstd-categories were
synthesized from questionnaire and interview respenTwo dominant categories,
personal and technology, were grouped from tho$ecategories and will be

described in more detail next.

Personal challenges

Personal challenges are the problems studentsrfaceng the e-learning system
and/or e-learning course materials. These includeaequirement for a different,
more active learning attitude and a new type oéraxttion approach; the time
taken; a preference for face-to-face instruction¢g @ahe nature and extent of
e-learning course materials. Students indicatedgmal issues affected their

views of e-learning resources.

A different and more active personal learning attde is needed

E-learning demanded students become more actiligemti and self-managed

learners. Over two thirds (69%-152) of questiommagspondents noted that they
needed to change their learning attitude and mlthé e-learning environment.

Some students from the questionnaire noted theydfa@ilearning’s demand for

self discipline challenging with requirements ofodotime management (43%)

and good personal organization ability (22%). Satuelents in the questionnaire
reported they did not have an active and diligeatding attitude, so if the online

component was not required for course completidl?d3 or assessed (24%),
they might not use e-learning resources. Somdiiditige comments were:

E-learning is different from face-to-face learnifigne instructor has changed their teaching
approaches and role in e-learning so we also reeetignge our learning attitude, role and
learning approaches to adapt to the e-learningallysstudents are passive and lazy in their
study. However, e-learning often demands we nedxbtome more active and diligent and
have good time management and organization abiitause it always takes students much
time and effort to engage in the online learningvittes. So we need to change our
learning attitude and manage our study program wélerwise we will face many
challenges in our e-learning. (QS.20.298)

Our instructor often uses many different effectbbategies to motivate our engagement in
e-learning such as course assignment completioardbethe due day or assessing our
performance in online discussion, so we need t@inecmore active and diligent to meet
our e-learning course requirement. (QS.20.352)

E-learning can provide many various course matedal different ways of interaction and

assessment online so we need to learn differemitenapproaches and have good time
management ability for our e-learning especiallydoline assessments. Usually e-learning
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takes us much time and effort to access and irttemaline so we need to change our
learning attitude and become more active, diligadt self-managed learners in e-learning.
(QS.20.68)

All eight focus groups listed the necessity of airse credit for their degree as
well as personal interest and learning attitudesedearning as factors that
influenced their decision to take courses involvaxgarning resources because
they knew e-learning required extra time and efforstudy before or after class.
Students feared they were not diligent and acteagrlers, thus in some cases
sought to avoid e-learning courses, particularlyemwhinstructors rigorously
required participation in online discussion, quizéests or assignments, and
asked students to preview or review audios/vidddwey noted their learning
outcomes were reduced if they were not active dhgedt learners. A typical

comment was:

We face the challenge of a role change for studantb instructors. Personal learning

attitude is different from that in the traditiorfé2 F instruction. Students must become more
active and diligent learners. The information warfed is not just from the instructors but

also from others. We need to have self-controllgitita to manage our e-learning time and

progress. (SgCi.5.3.2)

Students considered the provision of comprehensigentent might decrease
their attendance and or concentration on lectureclass. They also noted
increased pressure to keep up with their peerbeswere able to observe their
progress online through, for example, progress mine assignments or
discussions. Conversely, they reported a reductionpressure from their
instructors (e.g. roll-call in class) and felt tldeuld be de-motivating, perhaps
allowing them to become lazy. Therefore, studewotgdh they needed to actively
manage their e-learning time and programme welld&its in six of the eight
focus groups suggested online discussion could rbecaninteresting and
ineffective if their instructors did not make fudtudent engagement in online
discussion compulsory. Four groups of students asaobted the effect of
awarding additional marks for student performanteomline discussion. They
noted students in Taiwan seldom actively ask qoestibut instead wait for
others’ questions. They proposed students mighknotv how to ask questions.
Combined, these issues suggest students percéigeddarning attitude impacts
upon their use of e-learning, particularly with pest to the need to be more

pro-active and organized.
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A new interaction approach is required

A new interaction approach was required becausamhg instructors adopted
different pedagogical approaches to work with tbesmedia in e-learning. One
third (33%-72) of questionnaire respondents nolbedneed for a new interaction
approach as a challenge. Student psychologicalebanvere also considered an
important challenge, influencing student use ogaring resources, particularly
participation in online discussions. These barriersluded fears of others
accessing their personal information (36%), disartnivith e-learning tools or
methods (25%) and fears of expressing opinions ublip (18%). Some
questionnaire respondents indicated they felt urodable facing inhuman
computers to ask questions or have discussionstigthinstructors and or peers.
They noted they missed being able to monitor faex@ressions and voice tone. A
student noted, “In e-learning interaction or distos, we only can communicate
by using words but no facial expressions or bodyooe language” (QS.14.36).
Some also mentioned the importance of the rolehefinstructor in efficiently
helping them to overcome learning barriers andespioblems when challenges

arose.

The students from the focus group interview indidathey experienced two new
kinds of interactions in their e-learning courdest fpresented challenges to them.
These interactions were synchronous and asynchsanteractions. Synchronous
interactions included online discussions or chatie group discussion). Some
students experienced time-match problems in onlg®up discussion.
Asynchronous interactions included online feedb&cdkn their instructors or
peers on their projects or reports or interactielasemail, a bulletin board, or
online Q and A. They indicated they faced differdatnands in communication
methods and quality. Some said they faced theeagdis of no prompt response,
slow and incorrect access. Others had difficulsiuding figures, formulae and
symbols in their contributions to online discussiolsome typical comments

were:

The interactions among instructors and peers wighlearning became fewer and worse
than the interactions in F2F because the e-learimistguctors cannot always respond in a
timely manner and the current technologies do Hotvathe interactions access correctly
and fast enough to up-to-date (SgBi.4.3.5).
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When we ask questions or discuss with instructodspeers online, it is difficult to express
our questions or ideas clearly, especially for reathtical formulae expressions or science
symbols (SgEi.5.2.6).

Furthermore, some students in the focus groupgreitelents might be reluctant
to ask or answer questions or discuss topics \Weir fpeers or instructors online
due to possible embarrassment or harassment bg.pEeey also noted some
students might consider they lacked privacy in sentearning courses because

they could not use pseudonyms online.

A preference for face-to-face instruction

Student preference for face-to-face instructioro gdesed a challenge to student
use of e-learning resources. Some questionnaipomeents (35%) reported that
their preference for face-to-face instruction int@f their use of e-learning
technology. Some students in all eight focus gralps suggested working from
a textbook was faster than viewing videos or ottmaterials online, so they

preferred face-to-face learning and mainly studiedtextbook.

Accessing online resources can be time-consuming

Student questionnaire and focus group responseasatedstudents do indeed
believe e-learning resources may aid their learrnttgyvever, accessing and using
these resources can be time consuming, particuibittye resources are badly
organized. Students noted they needed to spend \ieweing the videos of
lectures and course materials and participatingniine discussions. Six of the
focus groups remarked that while they appreciatedtructors posting
supplementary material, this took extra time towi¥ideos more than an hour
long were identified in particular as requiring @xtime to view and understand.

A representative comment was:
We feel very tired because we need to watch theovahd write down notes simultaneously.
And sometimes we need to rewind the video tape®ihave missed something. Usually it
takes double or triple the time of a face-to-faess time. (SgBi.1.2.2)

Science students indicated they had heavy learoiads in science e-learning

because their instructors provided additional et@oin They noted they needed to

repeatedly review videos of lessons after claspe@ally for formulae based
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lessons, because abstract concepts were not easigrstood although their

instructors explained the ideas one by one in class

Four focus groups also indicated they felt navigatand responding to the
interactive elements of the online component agdriing out how to use the
supporting tools was time and effort intensive. HEifi@rt involved in this more

‘technical’ aspect may compromise the mental ressithey had available for
comprehension and achievement of the learningitgedl. It may also lower their

motivation and lead to them becoming disengaged.avoid this, students
suggested that instructors should include guidamcdiow to navigate and use
course materials as part of online course mater&lsdents noted navigation of
e-learning systems themselves could be difficuk ¢w their complexity and a

frequent lack of clear and well-designed guidanmiastruction.

Some students in all eight of the focus groups damed about the time taken to
upload assignments from the Internet and complatme assignments or tests
that included many science symbols or mathemafmahulae. They reported
e-learning required students to spend considetahke typing assignment or test
guestions and answers into the computer. Due tdirtieeinvolved in this, many
students reported they preferred to hand in wrisigsignments or tests, especially

those that involved a large number of science sysninomathematical formulae.

The nature and extent of e-learning course matesal

Students also faced challenges due to their pratere work from hard copies of
resources. For example, some students in all dgtus groups noted they
preferred to have printed course materials or twitb because it was more
convenient for them to read or review the courseterd in the library. Written
material was identified as especially preferableetoontent that was poorly
designed and over-supplied. Five of the studentdogroups reported feeling
easily tired if required to look at the small cortgsuscreen for a long period of
time to review online course materials. They alsd lsoncerns that it may be
detrimental to the health of their eyes. Some stud@estionnaire respondents

raised similar issues. Furthermore, they fearedidespread move to solely
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web-based study may lead to a lack of student cedpevard instructors and a

lowering of university values and standards.

Three focus groups of students indicated someuctstrs did not like to put their
course materials or videos online or open themthb@rostudents or the public.
They thought these instructors might be worriedualibe copyright of their
course materials and videos. This suggests studeetseive instructor
perceptions of intellectual property issues to dthw-content as a hindrance to

the availability of e-learning resources.

When students were asked to describe the challenggdaced in their e-learning
courses, nearly half (48%-107) of the questionnesspondents noted the new
learning approaches required, course attributes amsgssment changes were
problematic. Six focus groups reported their indtsu usually explained faster
than usual in their science e-learning coursesuseche/she had already put all
the formulae statements on PowerPoint files. Stisdeated they needed to get
used to various types of e-content and differemceurse attributes influenced
their use of e-learning. In addition, the assess$moktheir learning outcomes was
often different from that in F2F instruction. Theso worried about the
dishonesty and unfairness on their online assigtsnen tests because some

students used cut and paste methods to copy [eenwers.

Technological challenges

Technological challenges are broadly defined adieriges surrounding issues of
familiarity with new technology and technical prebis encountered by students,
for example, network bandwidth, computer facilitiaad storage and technology
operation. Here four categories of technologicahlleinge are discussed:. easy
access to necessary computer equipment, techrkdl ® access computer
technology and the e-learning system, technicélsskir communication, and the

quality of e-learning computer facilities and teclogy.
Technical skills to access the computer technol@mg the e-learning system

Students need to be proficient with the technologryired for e-learning. Just

over a quarter (27%) of the student questionnaaspandents indicated they
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lacked the necessary technical skills to propenlyage in e-learning. They noted
the complex nature of the e-content demanded tghnical literacy. Students
felt they needed not only to be familiar with nexetinologies but also to be able
to deal with technical problems encountered, sushnatwork bandwidths,
computer facilities and storage and technology atpers. Many students reported
they were indeed comfortable using the e-learnysgesn (60%) and several that
the technology motivated them to use e-learning4dB87Conversely nearly a
guarter (23%-50) of the questionnaire respondentsnd the technological
requirements challenging due to a lack of famijarwith the university
e-learning system and the recently up-dated ICTilittes, as well as with
multimedia operation. Similarly, six of the studdntus groups reported their
peers had difficulties using e-learning systems tua lack of technical skills.

Typically, students reported overcoming these maisl by asking peers for help.

Technical skills for communication

One third (33%-72) of questionnaire respondentesitalindicated they struggled
to communicate their ideas in online discussion rwies involved the use of
figures or pictures. They were only able to post 8ad not figures or pictures in
the online discussion forum of the university eqtéag system and so sometimes
they could not express their ideas clearly. Theg @dficulty with their online
writing skills and typing ability, particularly iddifying Chinese characters,
formulae and symbols as slow to type. Thus, theyp@sed the university should
improve their computer facilities or the e-learnsygtem interface by providing,
for example, digitizing tablets, drawing tabletsr@twork online talk programs
like MSN and Skype. Respondents indicated theywatswied about the difficulty
of typing formulae or symbols in online assignmentsests due to their own lack
of personal technical skills and ability. They menéd it was important
instructors efficiently help their students over@such learning barriers.

Easy access to necessary computer equipment

Over one third (34%) of questionnaire students tifled a lack of easy student
access to the necessary computer equipment as liengjeato their use of
e-learning. They required more VOD computer fdesiton campus and would

also like to be able to do this at home. Specijgipment was necessary for some
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aspects of e-learning teaching, particularly fodea-conferencing. Two of the
student focus groups stated that they often spmmedime at the beginning of
lectures waiting for the computer video-conferegcaguipment to work around
all the cooperating universities. Students expeatkthe cooperating universities

to provide functioning classrooms and facilities éelearning.

The quality of e-learning computer facilities ané¢hnology

All eight student focus groups indicated the gyatif the audio/video files or
tapes they could access online affected their iegrand even changed their
learning attitude. They reported that the presemtlity of audio/video files and
tapes for e-learning was poor. Sometimes they weable to see the images or
content clearly or hear the audio. Access to coerputwith the requisite
processing speed so the content could be speertigssed was also a limitation
for some students. They noted that very often tmpdex nature of the e-content
required their computers to have a graphics cagt, processing speed and, often,
specific software. Moreover, some students indec#éhey lacked the high quality
network and facilities required to upload assigntmemline. Four of the focus
groups and over two fifths (44%-54) of the questaire respondents agreed that
technological support services should be availablkessist their use of e-learning
technologies. These students noted they neededsatcemore adequate and
higher quality e-learning related computer techggloperipherals and other
multimedia accessories. A stable, reliable, eagy-figlly functional and high
performance e-learning system was considered reagess high quality network
for e-learning practice involving a high enoughwak bandwidth, fast speed for
image presentation, good network management, andgbéncomputer storage

space was also considered important.

While access and quality of access was identifeedraissue by most students, the
nature of access and quality issues was not urive3tudents in the focus groups
who had an up-to-date laptop requested a wireleggomment, whereas others
who could not afford to buy laptops hoped the ursig could provide the
advanced technology. Some students indicated raseelus multimedia

accessories were necessary to improve their legqfiiciency and quality such
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as video-recorders, scanners, and multimedia oroausual facilities for

interaction or online Q and A.

6.3.3 Section summary

This section has described student perceptionbeobenefits and challenges of
e-learning, and its main differences from facedoef instruction. Respondent
students perceived benefits and challenges inrait@pwere related to personal,
and technological issues. Five categories of eilegrbenefits were identified:

flexibility of learning, increased ICT knowledgedaskills, better student learning

outcomes, improvement of interactions and savirgpurse cost and time.

Students reported they faced personal, pedagogichtechnological challenges.
Students said a different and more active perdeaahing attitude and new types
of interaction approaches were needed. They natedsaing online resources
could be time-consuming. Students were also coedeabout the nature and
extent of e-learning course materials and thetrucsor’s attitude to the copyright

of e-content. A preference for hard copies of reses; well-designed e-content
supplied appropriately, eye strain, and lack ofistu respect toward instructors
and the university were concerns. The need for leanning approaches, course
attributes and assessment change were the moslematic pedagogical

challenges. Furthermore, even though the Taiwaremonent has worked to
provide widespread public access to computers thestast decade, students in
both the questionnaire and focus group interviewted they had experienced
difficulties accessing the requisite technology farticipation in e-learning. A

personal lack of easy access to these technologgesyell as a lack of skills

necessary to use available computer and commumnicegchnology, had hindered
student use of e-learning resources. Even whenestsiddid have access to
computers, there could be issues to do with théityu this access, for example
other technologies (e.g., good quality of audiceadacilities or network) related

to e-learning practice were sometimes required.
Face-to-face instruction and e-learning each wereidered to have their own

advantages (i.e. benefits) and disadvantages dhallenges) and these were

considered as their differences. The responderdests indicated e-learning
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might lead them change their learning attitudelseanore active and diligent and
could improve their personal time management agdrozation skills. They also
noted that in their face-to-face instruction thewdh better interpersonal
interactions between them and instructors; morevapyi; more immediate
responses in learning; more concentration on theides; and learning quality
than e-learning and it was appropriate for moreaaded technical courses.
Respondents considered e-learning had more fléyilml learning so they could
review course materials repeatedly at their corerese. They noted e-learning
might be suitable for general common courses ambutd save much cost on
waste paper and travelling. However, e-learningireg costs to buy necessary or
better computer technology facilities and also meglbetter personal technical
skills to access e-learning courses. Disadvantafjésce-to-face teaching can be
overcome by e-learning function, but e-learning nahreplace some aspects of

face-to-face instruction.

6.4 Factors influencing the use of e-learning

In addition to describing their experiences andcegtions of benefits and
challenges they had faced, students were askedetdifly factors that influence
their use, or not, of e-learning. The aim of thgsestions was to gain a more
detailed insight into why and how students partitgpin e-learning. This section
sets out factors that influence student use ofamleg. Several themes emerged
from the quantitative and qualitative data. Therfowost dominant were most
evident when students described their uses andcetas of e-learning and
have been grouped as personal, pedagogical, techoal and policy factors.
Some other minor factors, external professional pnidate factors, are also

described in this section.

6.4.1 Personal factors

Students discussed a number of factors pertaiminghéir own preferences,
interests and attitudes as influences on theiofigelearning. These were student
personal interests and preferences in taking edleguclasses and using e-learning,

personal learning attitude, learning load, and gutions of benefits and
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challenges in e-learning. The perceptions of b&nafd challenges in e-learning

were discussed in detail in Sections 6.3.1 an®6.3.

Personal factors that encourage student use of ealging

Student commentary from the questionnaires andvietes included mention of
student perceptions of e-learning benefits, pedsomerests and preferences in
taking e-learning classes and using e-learningsgmad learning attitude, and
learning load as influences on their choice ofafeng courses and or use of
e-learning. Questionnaire respondents were asksdléat from a list of personal
factors those that encouraged them to use the nsitivee-learning system and
then to go back and put a second tick beside tb@rfahey considered the an
important influence on their use of e-learning. Yieeuld tick many as applied.
Of the 376 respondents, 368 replied to this questibhree hundred and
sixty-three students indicated the factor they tbtm be an important influence.
All eight focus groups indicated personal factarshsas interests and attitudes to

e-learning as influences on their taking and ushbgarning.

A majority of students from questionnaires reportedy were affected by the
benefits of e-learning of being able to learn mibegibly (74%), improve their

learning efficiency (64%) and quality (60%), andpnove their personal grades
(44%). All these benefits were considered as ingmrfactors in their use of
e-learning, 62%, 53%, 38%, and 39% respectivelyn&estudents indicated their
learning attitudes were affected by the requiresiémm their instructors (51%)

and, or pressures from their peers to use e-leqr{@8%). These two aspects of
e-learning attitude were considered as importastbfa to their use of e-learning,
39%, and 25% respectively. Some students (41%) ideresl taking more

responsibility in their e-learning practice alsdluenced their use of e-learning
and nearly two fifths (37%) of respondents thougig would be considered as an
important influence. A Chi-square test and Phiggiffsize) value showed there
was a significant relationship between studentgrekfactors as influences on
their use of the university e-learning system drubé¢ factors being important (all
Pearson Chi-Square Asymptote Significance equad.@®0 < 0.005 and Phi

values approximately between 0.2 and 0.4).
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Some respondents to the questionnaire indicateer gtérsonal factors such as
personal curiosity or motivation from instructorshav used the university
e-learning system frequently, convenience in marmagheir assignments and
review of course materials and videos, and ease@bing those well-organized
course materials for a long time influenced theie wf e-learning. Meanwhile,
other respondents indicated the technology suca fast speed of network and
Internet led them to learn more and easily searchenonline course or test
related information to improve their learning orhet non-major subject fields.
Further evidence of personal factors that encouragedent use of the university
e-learning system came from responses to a questioperceived benefits of

e-learning (see Section 6.3.1).

However, findings from the interviews indicated gmaral interests and learning
attitudes might most influence their usage in ers. All eight groups of
students considered whether courses were offerededgs towards degree, then
they noted personal interests and learning attudee-learning influenced their
taking and using e-learning. They noted that pexsanterest in the course
contents were more important than other incentiwesupports in e-learning
components. As a student in Group C stated, “Wedlito see what the course
contents were and then decided to take it or matll Hepended on our personal
interests on that e-learning course or not” (SgTi5). Personal learning attitudes
also would influence their choice of e-learning is@s. They noted their learning
outcomes would become lower if they were not actwel diligent learners
although they knew e-learning had its benefits sashflexibility of learning,
improvements of their learning efficiency, qualiand even their personal grades.

As a student in Group A explained:

We considered personal learning attitudes woulthémice student choices of e-learning
courses. If students could study hard in class atteminstructors provided their course
materials in e-learning or not, it would be fineowever, if the students were lazy and they
did not attend the class, they might get into ttesbUsually those lazy students always
thought they would review the videos or online mate later and at their convenience so
they might be absent from the class. However, thasg students did not review all the

online materials before exam. ... Therefore, theyhinichoose non e-learning (i.e. only

face-to-face) courses. (SgAi.2.5.1)
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Personal factors that hinder student use of e-leaing

In the questionnaires, students were asked totdeteo a list of personal factors
that hindered their use of the university e-leagrsgstem. Of the 376 respondents,
367 replied to this question. Some students ineit#tey were hindered in their
use of e-learning by personal ability, psycholobibarriers, preferences, and
passive lazy learning attitudes in their use ofaging. Some students indicated
they had challenges of self-discipline ability imetrequirements of good time
management (43%) and good personal organizatiohtyalf2%) in their
e-learning practice. Some students reported thesfepence of face-to-face
instructions (35%) inhibited their use of e-leamnifPsychological barriers also
hindered their use of e-learning, issues such as dé others accessing their
personal information (36%), discomfort with e-laaghtools or methods (25%)
and fear of expressing opinions in public onlin8%). Some students reported
they did not have an active and diligent learniriituale, so if the online
component is not required to complete (31%) andas assessed (24%), they
might not use e-learning. This showed that persahgity, psychological barriers,

preferences, and learning attitudes would hindetesit use of e-learning.

Similarly, eight groups of students from interviewslicated personal interests,
learning attitudes, learning loads, time constgipteferences, and other personal
challenges would hinder their use of e-learningeyfimdicated personal interests
and learning attitudes might most influence theiage of e-learning. All eight
groups of students noted usually they would seethveinghe course content was
interesting to them and then decide whether otomtdke it. They all noted that a
majority of students were lazy and passive in legrnThey reported if students
could be active to study hard before/in/after cltsasual time rather than during
the exam period, they might not need to spend ntinod studying hard in rush
hours before exams. A student in Group C remarked:

Usually we studied hard in class, so we did notndpmuch time on reviewing course
materials online every time after class. Majorify students did not preview or review
course materials until before exam and it was imitdes to complete reviewing all course
contents because they did not have enough timeeppape all their courses at that short
period. Therefore, they should study hard at usoad. The key aspect is the students must
be active, diligent, and self-disciplined learn¢8gCi.2.5.3)
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Some instructors rigorously requested their stugdgmeview or review extra

course materials online. When this happened stadigtt their learning loads

were too heavy so they might not choose that etiegrcourse. This suggested
students needed to have active and diligent legrattitude and to have good
time management ability to overcome these persamalenges. Eight groups of
students also indicated some of them were reluttasppend much time online to
view videos and participate in online discussiorsey indicated time constraint
was a problem in viewing videos and engaging imnendliscussions.

Student preference for face-to-face instruction aedding textbooks also
influenced their use of e-learning. Some studemtsight groups noted viewing
the textbook would be faster than viewing videosotirer materials online, so
they preferred to choose face-to-face and mainiglistl the textbook. If students
felt they could get more of face-to-face, they algould choose face-to-face
instruction. Some other personal challenges alsodened students using
e-learning such as eye strain, easily becomingnémsmded and falling asleep,
psychological barriers and personal access orsshkdl necessary computer
technology. The more detailed personal challenges been described in Section
6.3.2.

6.4.2 Pedagogical factors

This section will describe the pedagogical factiiet influenced student use of
e-learning. Pedagogical influences for student aee-learning have been
described and synthesized in instructor’'s teachethods and effective strategies
in Section 6.2.3. In order to obtain more inforroation pedagogical aspects in
e-learning courses, in the questionnaire studeats @&sked to select from a list of
course, organization factors that encouraged trerof the university e-learning
system. Of the 376 questionnaire respondents, &dlied to this question. Three
hundred and fifty-five students indicated which téacthey found to be an
important influence. All eight focus groups of stats also described pedagogical
factors in the interviews. The following will degme the course organization
factors that encouraged their use of e-learning.
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Course organization factors that encourage using kearning

The questionnaire responses are summarized in Gablgelow.

Table 6.5
Frequencies of course organization factors and ¢oumportant

Influence Found important
Course organization factors N(=367) % of N N1(=355) % of N1
Well-organized course materials 308 84% 244 69%
Course notes offered before class 298 81% 235 66%
Detailed online syllabi 273 74% 185 52%
Clear links between F2F and online support material 265 72% 189 53%
Rapid instructor response 255 70% 182 51%
Prompt online comments on assignments 198 54% 141 9% 3
Prompt online comments on online discussion 188 51% 108 30%
Online quizzes 72 20% 71 20%

A majority of questionnaire responses indicatedl-@ajanized course materials
(84%) and course notes offered before class (81¥)imhted. These two aspects
were considered as important factors for their afse-learning, 69%, and 66%
respectively. Nearly three quarters of the studesp®rted online syllabi (74%),
clear links between face-to-face and online suppmaterials (72%), and rapid
instructor response (70%) to student questions Wirereecond group of important
factors for their e-learning. Over half of those owvidentified an important
influence identified that the factors in secondugravere important to them, 52%,
53%, and 51% respectively. Over half of the respatsl had been influenced by
prompt online comments on assignments (54%) andediscussion (51%), and
about one third of respondents considered thesdaetors would be considered
as an important influence, 39% and 30% respectiv€lge fifth (20%) of
respondents were influenced by the online quizzbEtlwmight force them to
study their courses and also 20% of those who relgabto this question thought
this would be considered important for them in gsdearning. A Chi-square test
and Phi (effect size) value showed there was afgignt difference and a small
relationship in the course organization factorsahinfluence students’ use of
e-learning and found those factors important (ahfBon Chi-square Asymptote
Significance equal to 0.000 < 0.005 and Phi valgroximately between 0.2
and 0.4).

Similarly, five groups of students from interviewsted complete well-designed

course organization and materials online was mogiortant to their use of
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e-learning. Five groups reported it might be uselesencourage student use of
e-learning by awarding additional marks becausmutid not attract students to
use e-learning actively. They noted students waik&lto use e-learning actively
whenever their instructors could design well-stuuetl e-learning courses and
proposed many interesting learning activities imirtte-learning courses. This
failure to contextualize the learning activitiegggasted that learners might not

see the relevance of the concepts or theoriesmiesband become disengaged.

6.4.3 Technology factors

The delivery and accessibility of e-learning conhteere considered influences in
student use of e-learning and they were often iragdaly technology problems.
E-learning facilitates the convenience and flexypibf learning as resources are
no longer confined to libraries, but are insteadanamiversally accessible via the
Internet. However, e-learning also presents stgdemith a number of
technological challenges. These can include liméedess to required computer
hardware and software, limited technical knowledgd expertise, the quality of
computer facilities and technology and a well-desd)e-learning system. These

technology factors will be described next.

Computer facilities and technology

The 368 questionnaire respondents reported thahoémgy motivated them to

use e-learning (37%) and encouraged their useledraing, with 28% of those

saying this is an important factor in their useedéarning. A Chi-square test and
Phi (effect size) value showed there was a sigmificelationship in the responses
of students’ to the technology factors influence tbeir use of the university

e-learning system, and found those factors impor(ath Pearson Chi-square

Asymptote Significance equal to 0.000 < 0.005 aid \Ralues approximately

between 0.2 and 0.4).

About one third of questionnaire respondents irtditéhey were hindered in their
use of e-learning by technology challenges suclthaslack of easy access to
necessary computer equipments (34%) and lack bhieal skills (27%). These

lacks restrained their use of the university ededay system. Similarly, the eight

focus groups indicated some students did not héee necessary computer
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hardware and software to access the e-learningrayahd they also had personal
technical skill challenges in their use of e-leagniEight groups also indicated
that the quality of audio/video files or tapes efésl student learning attitude
because currently the quality of audio/video fitestapes for e-learning was not
good and sometimes they could not see the imagesnbents or hear the sounds
clearly. The detailed technological challenges etisl faced are described in
Section 6.3.2.

E-learning system

Students from 368 questionnaire respondents rapdhiat comfort with the
university e-learning system (60%) encouraged the& of e-learning, and 38%
of those who identified this considered it as ampoantant factor in their use of
e-learning. Four groups of students indicated xildle and well-designed
e-learning system would encourage instructors arnstumlents to use e-learning.
They reported the university should provide a mdexible user-friendly
e-learning system so their instructors could easi#ynage their e-contents on their
personal website and process student user accandtstudent academic records
in e-learning. Some students in these four grouggedithe e-learning system
design should be more flexible for instructor’'s iceoto open their course
materials to the public. Meanwhile, they noted #svalso flexible for students to
use e-learning. They noted students could easilyessc to their preferred
e-learning courses and obtain all related e-legrmformation via the university
e-learning system. This suggested their motivatioght be decreased and they

could become disengaged due to lack of a userdiyestlearning system.

6.4.4 Policy factors

This section sets out the policy factors influegcstudent use of e-learning.
These include support factors and support servibes were used and were
expected available for students along their onkoerses. Student views and
expectations of university support, incentives recairagements to use e-learning

and supplementary materials will also be described.
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University provided support found to be useful

The majority of respondents to the questionnaidécated the factors provided
help from peers (84%) and help from the instructgis%) dominated. Some
students were affected by a one-page user's gbie#)( help from teaching

assistants (44%), and help from technical suppaft €1%). Some students had
been influenced by training from the university ¥30 gaining counselling

service from the Computer Center (28%), and thp freim the student assistant
(18%). However, the students from the eight groumpsrviewed indicated they

were most influenced by the help from their peerd then from the teaching
assistants or student assistants. Some studeatslasned their help from their

instructors.

All eight groups of students interviewed and soespondents to questionnaires
had had e-learning experiences with student astsstadhey all indicated that
student assistants helped their instructors toovigeord their classroom lectures
in audio/video or computer video-conference teaghand some of them also
helped their instructors assess student assignmelatsever, four groups of
students indicated the university stopped providinglent assistant support now,
so some e-learning courses did not have videosssbhs. Moreover, five groups
of students indicated their instructors had prolslem getting reliable and
competent student assistants, so their instructeesled to spend much time on
reproducing the videos. Six groups of students a®pt the university and
instructors might lack experience in measuring howch time and effort
instructors really needed for e-learning developmemd teaching. Therefore,
students expected university could understand phidblem and continuously

provide student assistant support to help instracto

University support desired

In order to obtain information regarding extra soppservices needed for
e-learning practice, the questionnaires and intgrsiasked students to describe
what other support services should be availableti@m in their e-learning
courses. Nearly one third (32%-122) of studentparding to the questionnaire
and eight groups from interviews described theiedsein their e-learning

experiences. Four policy-related response categoniesources, technology,
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interactions and encouragement policy were devel@me will be described in

turn.

Resources: Course materials, e-learning platformoftsvare and others

The resources category includes provision of enlaegr related resources,
software or system function improvement, and spacether resources. These
aspects involve three influencing factors: uniwgrsupport system (policy),
e-learning resources from external online or otharversities (external
professionals) and private commercial resources/aa). Half (50%) of the
students who responded to this question from quassires and four groups of
students from interviews indicated the universityoldd provide more extra
support such as more adequate e-learning relasedinees (e.g. printed or online
course related materials), more and better softvearsystem functions (e.g.
online-help software or search system), and spaegtoa support resources (e.g.
a specific classroom to view videos or for compuwideo-conferencing teaching)
for their e-learning. The e-learning related researand more and better software
or system functions are often provided by exterpaifessionals or private
commercial resource providers so these issueshwitlescribed in Section 6.4.5.
Part of the university support system for studéras been described in Section
6.4.4. Here extra needed supports for better eilggrenvironment such as

specific space and training will be described.

Some questionnaire and interview respondents esxgettie university could
provide more e-learning related resources such ggeaific classroom so they
could view videos of lessons to make up missedofes®r discussions. They
hoped the university could provide them more ereay related training courses
and related website introduction and links, andoadge-learning instructor’s

personal website to view those e-learning courses.

Technology: Access and quality

The technology category indicated the need for asilyeaccessed e-learning
system and all good quality related technologyhigirt e-learning practice. Four
groups from interviews and over two fifths (44%-%4)questionnaire respondents

described the technological support services wiinbuld be available in their
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e-learning. These responses noted they needed amdebetter quality of

e-learning related technology, peripherals or otheltimedia accessories. They
needed a stable, reliable, easy-use, fully funatived and good performing
e-learning system; and a good quality network féeagning practice such as
enough network bandwidth, fast speed for imageemtesion, and good network
management were considered as necessary. Theya@ksd adequate e-learning

equipment and enough storage space were impootdmeir use.

However, those students who had an up-to-date paptguested a wireless
environment, whereas others could not afford to laypgops so they hoped the
university could provide the advanced related tetdmy. Some students
indicated miscellaneous multimedia accessories weaessary for improving
their learning efficiency and quality such as s@asn video-recorders, and
multimedia or audio-visual facilities for interamtis or online Q and A. Four
groups of students from interviews also expectesl uhiversity could provide
more VOD computer facilities and hoped that theyldowiew VOD at their living

places. Dedicated e-learning classrooms and fasilitvere necessary for
e-learning teaching, especially for computer videoferencing teaching. Two
groups of students stated they usually spent aingperiod of time waiting for
settling down the computer video-conference teagkmvironment among all the
cooperating universities where they used varioussstbom functions and
facilities. They expected all cooperating univeesitcould provide specifically
equipped classrooms and facilities for their ereay. All these concerns are

similar to previous descriptions of technology @astin Section 6.4.3.

Interaction: Synchronous and asynchronous

The interaction category indicated all kinds of mawwer support for all kinds of

technological operations or learning improvememis better interaction areas or
facilities support. Some respondents to questiosagaand interviews identified

that peer or student assistant help and even afaeé instruction or inquiry

services after class should be available for treiearning practice. The
respondents expected the university could provheéentwith better functions and
facilities for online interactions in the e-leargirsystem such as real-time

multi-person audio-visual interaction, and onlinevgte discussion and message
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board. Some respondents noted they needed an arslaate their e-learning
experiences among peers, whether they are theierped users or new users.

They also wished they had the telephone inquiryises for their e-learning.

Incentives

The encouragement policy category included all satigns for broadcasting the
concept or benefits of e-learning to the studentmstructors, and incentives or
encouragements to enhance the e-learning praclibe. respondents from
interviews reported the university needs to provaiene incentives such as
encouragements and credits towards their degrethdostudents. Eight groups of
respondents reported that if students would nettiktake or use e-learning, then
all the efforts in e-learning development and pcactwould be wasted and
meaningless. Five groups of students indicated eatlyr only e-learning
instructors encouraged them to use e-learning hrutuniversity seemed not to.
Five groups of students from interviews and fowdsents from questionnaires
expected the university could broadcast the benefite-learning to the students
and encourage them to use e-learning frequentlprbyiding more incentives.
They noted this encouragement would motivate miudesits to accept e-learning

practice.

Three groups of students indicated that currertily tiniversity did not offer
students credits towards their degree for thosédssdiplined courses. They
noted many good international online courses orremial e-learning courses
provided by online universities or external profesals on the web. They
expected the university could encourage them byrdifig the flexibility to
access and or select those online qualified couBase students expected the
university could accept certain credits towardsegrde from those qualified by
e-learning or online courses so students could tampheir degree earlier. They
indicated the university should start to considewho encourage the students to
engage in e-learning such as providing more ssliglined environments

especially for those active and diligent students.
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6.4.5 Other factors

Some other factors were also described as infleebgehe students. This section
describes external professional and private facteosne of these influences for
student use of e-learning have been described gnthesized in student’s
experiences of teaching methods and effectiveegfied in Section 6.2.3. Student
perceptions of challenges from the external pradesss and private commercial
resources providers were also described in Seéti®2. In order to obtain more
information on these two aspects in e-learning sesirthe students also described

other factors in the interviews.

External professional factors

Some online supplementary materials provided bgrest professionals might be
helpful for student learning. Three groups of stideand some students in the
questionnaire stated they liked MIT (Massachusktssitute of Technology in
United States) online e-learning courses and egpethe university could
translate those e-contents into Mandarin versidhgy also expected university
instructors could develop highly professional wadkigned e-learning courses.
However, all these respondent students faced aoomcilable conflict about the
expectations of their instructors developing prei@sal e-learning courses by
instructor themselves because they knew theiruogirs had time constraints,
research pressure and skills-lack problems. Sutheutensions were discussed
in Section 6.3.3.

Private factors

Supplementary materials provided by private comrakresources providers also
might be helpful for student learning. With e-laamy learning could take place
any time and anywhere; and resources were no laazwdmed in the university

library but were accessible through the Intern@welver, four groups of students
and some students from questionnaires noted tleat itistructors usually gave
them a list of reference books but few referencesites, or audio/video

files/tapes, or VOD (Video on Demand) for theireatining courses. Therefore,
these students expected to get more support ouneesofor their learning from

their instructors and the university library. Altigh the university library has

provided many resources such as online journalgjeodatabases, some e-books
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and so forth, they still expected the universityuldoprovide more copies or
e-copies of popular textbooks or reference bookisiware provided by e-learning
curriculum publishers or commercial resources mters. Some students also
indicated they needed to have clear and appardimeeamelp guide in a webpage
or be provided with a one-page user’s guide to esdhese problems and to

improve their motivation and efficiency in the udfee-learning.

6.4.6 Section summary

The findings from questionnaires and interviewsedosome factors including
personal, pedagogy, policy, technology and othetofa have influenced student
use of e-learning. Key influences were personaltofac such as student
perceptions of e-learning benefits and challengexs]it adoption towards degree,
student personal interests or views of e-learngigdent learning attitude and
learning load were positioned as most importariu@rfces on their decisions and
performances in taking and or using e-learning.tieur evidence of personal
factors that encouraged and hindered student usieofuniversity e-learning
system came from responses to a question on peccbienefits and challenges of
e-learning (see Sections 6.3.1 and 6.3.2). Weigdesl e-learning course
organization was an important pedagogical factor dtmdent engagement in
e-learning and students also needed instructoragu& and support in their
e-learning courses. Technology factors includeditdich access to required
computer hardware and software; limited technicadvdedge and expertise; the
quality of computer facilities and technology andwall-designed e-learning
system. Policy factors included university provgisupport services such as help
from student assistants and technical support stdffaining from the university.
Students especially expected that the universiyidca@ontinue the support of
student assistants for them and their instructOtber support services such as
extra resources, technology, interactions and tnees were described. Online
supplementary materials provided by external pgiegls or private commercial
resources providers also influenced student useleérning. They indicated the
university should start to consider how to encoer#ite students to engage in

e-learning.
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6.5 Suggested enhancement strategies for e-learning

This section outlines student suggestions for ecihgre-learning practice. Based
on student descriptions of their e-learning expeés, perceived benefits and
challenges of e-learning, and factors influencihgirt use of e-learning, four
dominant categories of suggested changes werdfiddrand are described below.
These categories were personal, pedagogical, teghoal and policy aspects.
Some minor issues such as external professiondlgp@avate commercial issues

will also be described.

6.5.1 Personal aspects

Over two thirds (69%) of respondents suggested shatents needed to change
their learning attitude and role in order to improtheir learning outcomes,
guality and efficiency. Students found that theetiftexibility of learning came
with a cost so they must become active, diligerd aelf-managed learners in
order to actively manage their learning time andgpess well. Students also
identified good time management (43%) and persorgdnization ability (22%)
as necessary for effective student e-learning wecthey said their learning
outcomes would be reduced if they were not actine d@iligent learners and did
not have good time management and organizatioityabnl overcome personal

challenges.

Students indicated the importance of the role efitistructor in helping them to
overcome learning barriers and solve problems wbleallenges arose. For
instance, students worried about the difficulties putting figures, or typing

formulae and symbols in their contributions to palidiscussions or in online
assignments or tests due to their own lack of peistechnical skills and ability.

Students noted the effort involved in this moréntecal aspect might compromise
the mental resources they had available for congm&bn and achievement of the
learning goal itself. Thus, students expected timstructor would understand this
and help them overcome such learning barriers.edtisdecognize they may need
to change their personal learning attitude foragdang and expected to get help

from their instructor to improve their learningieféncy, quality and outcomes.
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6.5.2 Pedagogical aspects

Because e-learning teaching is different from feeéace instruction, students
said they needed to adapt to new teaching strategie get used to various types
of e-content and new assessment in their e-leareimgronment. Students

suggested that a well-designed e-learning course amaimportant pedagogical
aspect for their engagement in e-learning. Studeié® wanted instructor

guidance and support in their e-learning coursdseyTfelt navigating and

responding to the interactive elements of the eniomponent and figuring out
how to use the supporting tools was time and effutensive. Thus, students
suggested that instructors should include guidamcdiow to navigate and use

course materials as part of online course materials

6.5.3 Technological aspects

E-learning facilitates resources no longer beingfioed to libraries but instead
more being universally accessible via the InterHetwever, this presents students
with a number of technological challenges. Studeoted their motivation to use
of e-learning might be decreased and they becosengaged due to a lack of the
required, and high quality, technology support. Témmplex nature of the
e-content often demanded high technical literadydénts felt they needed not
only to be familiar with new technologies but atdde to deal with any technical
problems. They considered the university shouldvipge more, and better,
e-learning related facilities such as multimediaipogent and computer hardware
and software around the campus, especially in tthermitories. They wanted
access to a wireless network environment for fldéikbof place. Moreover, due
to all the cooperating universities using varioiffecent classroom functions and
facilities, students expected the university to ueasthere were specifically
equipped and functional classrooms and facilit@stheir e-learning. Students
indicated all these technology support servicesmiscellaneous multimedia
accessories were necessary for improving flexybibt time and place learning,

and learning efficiency and quality.
6.5.4 Policy aspects

Respondents asserted that the university needepraide more and better

support for their instructors and for students. Bapport of instructors, the
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university should understand the time and effoddwel for instructors to develop
e-learning and teaching and should provide contiswgtudent assistant support to
their instructors for e-learning teaching. For tlsefaes, firstly students suggested
the university library should provide more resogreeich as VOD and e-books,
software and system function improvement, spaceadier resources including
more copies of popular text and reference booksor8#y, they noted the
university should improve their access to e-leayreourses by providing more
and better e-learning related facilities and funwi classrooms around all the
campuses (see previous technology aspects). Thiallydents suggested the
university could provide a space for them to acqess or student assistant help,
and even face-to-face instruction after class Ieagning practice. To enhance
student interactions with their instructors and rpgestudents suggested the
university should provide better functionality afadilities for online interactions
in the e-learning system such as real-time mults@e audio-visual interaction,
online private discussion and message boards. Mereahey expected a
telephone inquiry service. Finally, they expected tiniversity to provide some
incentives to encourage more students, especieliyeaand diligent students, to
use e-learning. Some ideas were broadcasting tiefitseof e-learning, providing
more online self-educated credits towards degree jproviding access to
professionally supplementary materials.

6.5.5 External professional aspect

Students reported some international online supgheany materials provided by
external professionals were helpful for their |l@éagn(see Section 6.4.4). They
would have liked the university to provide accesd,ar translate this e-content
into Mandarin. They also expected university instous to develop highly

professional well-designed e-learning courses @, although they realized
many instructors were not capable of this (seei@eét3.3).

6.5.6 Private commercial aspects

Students said supplementary materials providedrivate commercial resources
providers were also helpful for their learning (S&rtion 6.2.3). Students noted
that their instructors usually gave them a listreference books or websites, or

audio/video files/tapes, films, slides, or VOD ftieir e-learning courses.
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Although the university library provides many resms such as online journals,
online databases, some e-books and so forth, studsil suggested the
university should provide more copies or e-copidspopular textbooks or
reference books which are provided by e-learnimgauum publishers or private
commercial resources providers. Some studentsraita they could have clear
and apparent online-help guide in a webpage or hawee-page user’'s guide to
solve these problems. Students reported theset@reanmercial resources could
motivate them to use e-learning and improve thearrding efficiency and

outcomes.

6.6 Chapter summary

This Chapter has described four aspects of resporsledent experiences and
perceptions of e-learning. These aspects were rtub@demic background and
experience of e-learning, the perceived benefid emallenges of e-learning,

factors considered to influence student use ofmlag, and suggested e-learning
enhancement strategies. This section summarizdsethpoints made by students

from questionnaires and interviews in relationhtese aspects.

A majority of respondent students from questiormaand interviews were
undergraduates, and non-science majors. They wetrefamiliar with either
national or university e-learning policy, implyisgudents might not care about or
be affected by these policies in their use of edié@. A majority of respondents
preferred a blend of face-to-face and e-learnirmgtieng and preferred to work
with a partner or in a group. Overall, a majority students were relatively
inexperienced with e-learning. They had taken antvo e-learning courses and
had two or fewer years experience in e-learningvéi@r, they rated themselves

as having a reasonably high level of e-learningtgbi

The students noted their instructors used differeathing methods and strategies
to motivate their engagement in e-learning andrprove their learning outcomes.
The teaching methods including the provision of il up-to-date course

materials and audios/videos, and improvement oftsgmous and asynchronous
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interactions were identified as effective strated@ motivate their engagement in

e-learning and improve their learning outcomeslaaching quality.

E-learning practice for students has its own bénefind challenges. The
perceived benefits of e-learning for students were:

* Learn flexibly in time and place and at their owace; similar to
instructors in flexibility of teaching in time anqdiace for instructors;

* Increase their ICT knowledge and skills to adaptuoent ‘information
age’ and learn to be life-long learners;

* Help them have different but more active and indepat learning
approach and attitude to improve their learningigguand outcomes;

» Provide more opportunities and different sortsndéiiactions to enhance
their interactions with instructors and peers;

» Motivate their participation and cooperation inithearning; and

» Save cost and time for students to print out thesmnotes and sheets.

The perceived personal and technological challemjes-learning for students
were:

* Requirement for a different, more active learnittguale and a new type
of interaction approach;

« A preference for face-to-face instruction;

» Time taken to access e-content and interact omlitieothers;

» Tensions on the nature and extent of e-learningseomaterials (e.g.,
new types of learning approaches and assessmdints, aourse/subject
attribute, learning overload, instructor attitudesye strain, and
psychological barriers);

« Difficulty to meet different instructors’ teachingpproaches and
expectations;

» Lack of personal capabilities (e.g., technical klemlge and skills, and
good time management and personal organizatioryapand

» Lack of easy access and high quality access todhessary equipment
and e-learning system.

A number of factors influenced student use of edieg. The personal factors
that encouraged or hindered student use of e-lgamere:

* Student perceptions of e-learning benefits andehgés;

» Personal will (i.e., personality traits or attitutelearning, e-learning as
motivation);

» Student personal capabilities (e.g., technical kedge and skills, and
management and organization ability); and

* Incentives (e.g., extra grading marks, credits adogowards degree).

The pedagogy factors for students were:

» Course/subject attribute;
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* The complexity of navigation of e-learning systeamsl a frequent lack
of clear and well-designed guidance and instrugtion

» Demand for well-designed and complete e-learningses; and

» Demand for instructor guidance and support in enieg.

The policy factors for students were:

* Provision of incentives (e.g., credits adoptionaods degree); and

* Provision of support for students (e.g., varioustajdate multimedia
facilities, extra resources, and technical manpaugport especially for
student assistant).

The technology factors for students were:

* The access to necessary computer hardware ancdaseftand e-learning
system; and
» The quality of computer technologies and e-learsiygiem.

Other factors for students were:

* Online supplementary materials provided by exteprafessionals or
private commercial resources providers (e.g., ekbponline references;
websites; information database); and

* Extra resources provided by the university library.

Suggested changes that might enhance e-learnistjgardor the instructors and
students were:

» Changing instructor and student perceptions andudés towards
e-learning; and

* Providing well designed e-learning courses to thedents (e.g.,
including guidance from instructors on how to natggand use course
materials as part of online course materials).

Suggested changes that might enhance e-learnintigaréor the university were:

 Providing extra support services (e.g., the provisof more resources
such as VOD, e-books, more copies of popular tedtraference books
in the library; the improvement of software and tegs function;
telephone inquiry service; access to and or trépslaof online
supplementary materials provided by external psifesls or private
commercial providers into Mandarin);

 Providing more incentives (e.g., more seminarstingi courses held to
demonstrate the benefits of e-learning and the reatf effective
e-learning courses; more online self-educated ts¢olivards degree);

* Providing better e-learning related facilities dehctional classrooms
around all the campuses (e.g., wireless netwoed;time multi-person
audio-visual interaction); and

» Reducing technical problems.
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Chapter 7 Summary

7.1 Introduction

This chapter summarizes the findings of the st&#ction 7.2 addresses the first
and second research questions about participa@tséptions and experiences of
e-learning practice including benefits and chalEengf e-learning and factors
influencing e-learning practice. Section 7.3 adskessthe third research question
about possible strategies for enhancing e-learnprgctice. Section 7.4

summarizes the findings.

7.2 Participant perceptions and experiences of e-learning

The first and second research questions for thdystwhich are the focus of this
section, were:

1) What do university administrators and technicalpguwppeople at the NRU
perceive as the benefits of, challenges of andémites on e-learning
practice?

2) What are instructor and student perceptions andreeqes of what makes
for effective e-learning in a national and reseaodbnted university in
Taiwan?

Chapters 4, 5 and 6 addressed these two questang administrator, support
person, instructor and student perceptions andrexyes of e-learning practice.
The findings of the study indicate that all thetgpant groups share a similar
understanding of how e-learning was developed amnglemented by the

university. Their perceptions of benefits and aradles of e-learning and the
influences on e-learning practice were also simildre study provides some
insights into the role administrators and suppedge might play in bridging the

gap between the university and instructors in tlewetbpment of effective

e-learning practice. A successful e-learning pcactot only depends on the
provision of technical infrastructure but also eslion the involvement and
cooperation of university administrators, techneabport people, instructors and
students. Hence, all participants’ experiences @rdeptions of e-learning were
sought on the benefits and challenges of e-learanugthe factors that influenced

their use of e-learning.
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7.2.1 Participant perceptions of benefits of e-learning

The findings of the study indicate that all pagamts — university administrators
and support people, instructors and students —idenesl that e-learning was a
beneficial addition to face-to-face courses. Pigdicts’ perceptions of the
benefits of e-learning had many similarities ande¢hcategories of perceived
benefits were developed. These were benefits eamting for the university,

instructors and students.

The first set of perceived benefit of e-learningswir the university. All

administrators, technical support staff and a ni@jaf instructors considered the
e-learning courses with significant multimedia @oritthat could be delivered to
large numbers of students and the community inece®e university’s reputation
and competitiveness. A good reputation was thotmlattract students through a
brand image, special features and other factortntefest to students. These
findings have many parallels with studies by Foiaac Forte, and Mathews
(1999), Shoniregun and Gray (2004) and Whalen anght/(1999) who found

institutions with higher reputations tend to avqdce-based competition and
instead focus on earning student loyalty through uhiqueness and distinctive
value of their service and efficiencies of e-leaghcan also contribute to a low
cost leadership strategy. The administrators amejarity of the instructors noted
e-learning has a potential to make or save theewsity money in terms of

enrolment increases, student revenue increases,impobved learning (see
Sections 4.2.3 and 5.3.1). An associated advamédgied to return on investment
was that e-learning could save time and cost intipg and distributing course
materials and assessments. These findings of tteeffectiveness of e-learning
also resemble those of other studies (see for elea@pisman, 2001; Shepherd,
Martz, Ferguson, & Klein, 2002). All administratoaead some instructors noted
e-learning could attract student enrolment espgciflom off-campus or

incorporate staff-training for the enterprises tsoauld be a good way to foster
relationships and cooperation with the wider comityuend other universities. In

sum, the findings indicate individuals employed thg university saw benefit

from e-learning for the university as a whole.
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The second set of perceived benefit of e-learnirag \ior the instructors. A
majority of participants from each participatingpgp considered the convenience
of multimedia in e-learning and the potential oé tWeb to search and access
could motivate instructors to adopt e-learning lbseait provided flexibility of
teaching and learning in time and place for themh t#eir students. The benefits
of easy to manage course materials and studenem@adecords, the reuse of
course materials, and improved instructor intecsctvith students were thought
to improve instructor teaching efficiency and gtyala view that resonates with
those found in studies by Armstrong (2000) and Dauty and Funke (1998).
Moreover, a majority of participants noted e-leagnicould improve instructor
ICT knowledge and skills and some instructors iathd it could increase their
personal reputation by making their courses adglest other universities and or
the community. A good personal reputation was thoug be able to increase
instructor opportunities to win research projectsoperation with other
professionals and enterprises. Similar to the bisnef saving paper costs for the
university, all participants noted e-learning cosétVe instructor time and cost in
printing and distributing teaching and assessmaatenals. In sum, the findings
indicate individuals in each of the participantgre saw benefits from e-learning
for instructors as part of what might contributertstructor personal motivation to
adopt e-learning teaching and to benefits for tadents and the university as a

whole.

The third set of perceived benefit of e-learninggvi@ students, and the benefits
were similar to those described for instructoranéjority of participants in some
groups, with the exception of the student assistmotip, indicated the main
benefit of e-learning for the students is the thdky of learning. They noted
instructors put course materials and audios/videdse before and after class
and provided more opportunities for synchronous asyghchronous interactions
so students could learn more flexibly in time andce. This finding parallels
those of Lao and Gonzales (2005) and Tiene (200069 viound students
appreciated being able to view and review e-conggrtheir convenience and at
their own pace. The student assistants and sortradtees and students, however,
noted that the flexibility of learning could advelg affect the learning outcomes

of any lazy and passive students because they wiagtiend class and or view
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e-content before and after class. All participamugs asserted e-learning could
benefit and increase student motivation to leadhteach students the importance
of self-discipline, learning accountability, andogotime management skills. The
finding that students need to be self-motivated arghnize their own learning
including making provision for the time, space agiipment necessary in their
use of e-learning is supported by the work of Dauwghand Funke (1998) and
Tang (2000). Simultaneously, all participant groupsted e-learning could
provide more opportunities and different sorts mieractions to enhance their
interactions with instructors and peers and it alsould motivate their
participation and cooperation in their learning. rstover, e-learning could
increase student ICT knowledge and skills to atiaphe current information age
and learn to become life-long learners. These figsliare supported by many
studies (e.g., Churach & Fisher, 2001; Focus oeriet News & Data [FIND],
2003). Again, a majority of participants from eagioup noted e-learning could
save students much money and time in printing tissvar sheets, project reports
and or lecture notes. In sum, the findings indicadearning can help students
have a different but more active and independemhleg approach and attitude to
improve their learning outcomes and increase telfrmanaged capacity to be a

life-long learner.

7.2.2 Participant perceptions of challenges of e-learning

The findings of the study indicate that althougleaning was perceived to have
many benefits, individuals from all the participagtoups considered the
university, instructors and students also facedllehges from the online
component of blended learning courses. Participbapeyceptions of the
challenges of e-learning had many similarities #eée categories of perceived
challenges were developed. These were challengeseairning for the university,

instructors and students.

The first set of perceived challenge of e-learniwgs for the university.
Administrators, technical support people and sams&uctors noted that although
the government and university had invested money effort to provide the
requisite infrastructure, facilities, and platfofan e-leaning, many instructors and

students resisted the use of the e-learning. Imgeof ongoing support for
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e-learning use, the main barrier for the univeraigs said to be a lack of funding
to provide up-to-date technologies and manpowempaupfor instructors and
students (see Sections 4.5 and 5.3). The findimasthe cost of the infrastructure
and personnel expenses was a primary barrier teal@ng the e-learning parallel
those of Shoniregun and Gray (2004), Levine and @@03) and Mayberry
(2001). Moreover, a majority of instructors andhteical support staff indicated
lack of effective leadership in e-learning and agubus e-learning policy and
goals were challenges to the university. They nat@thiguous e-learning policy
and goals and lack of a knowledgeable and supgodilearning leadership had
led to mutual distrust and misunderstanding betwa@mersity and instructors
and also challenged instructor development of eileg courses and technical
support staff management of e-learning platforne Sections 4.2.5, 4.3.3, 5.3.2
and 5.4.1). These findings resemble those studye8drge and Lin (2001),
McGraw (2001) and Moloney and Tello (2003) who fdwsuccessful e-learning
practice required a well-documented e-learningtesgna that set out the overall
direction and objectives for e-learning. In sune findings indicate individuals
employed by the university perceive challenges feshaarning for the university
as a whole and that these were considered to lzepaficy nature and factors

influencing instructor and student use of e-leagnin

The second set of perceived challenge of e-leamag for the instructors. All

technical support people and a majority of inswtstand students involved in the
study pointed out that e-learning not only reliesnaultiple ICT technologies but
also that technology innovation is ongoing and rsstructors are continuously
faced with personal, technological and pedagogdallenges. The findings
indicate that ‘computer anxiety’ (see also Christen & Knezek, 2002) is an
obstacle in the early stages of e-learning adoptsn described by some
instructors who said they had fears in technologg such as they did not know
how to operate multimedia facilities and transfezit video-recorded lesson onto
e-learning system. However, even when anxietydsiced, there is still a need to
integrate technology into teaching itself. Instauccommentary indicated they
were still questioning whether technology devaltresr profession (see Section
5.3.2), and enables students to learn as well es-ttaface instruction (see
Section 5.2.3). Adams (2002) and Berge and Lin 12QG0so found instructors
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identified these psychological barriers. On a maractical note, a majority of

instructors noted the time needed to prepare @ileaiessons and interact with
students was a challenge to their use of e-learfiihg time and effort needed for
instructional design with new media to produce rtent and in online interaction
was reported to have decreased instructors’ mativab use e-learning as has
been reported by Beggs (2000) and Adams (2002)rayv¢he findings of the

study indicate that in the face of ongoing techggldemands instructors not only
feel they lack time but some also experience chgle from their personal

expertise and beliefs to the incorporation of tetbgy into course design.

The assertion from a majority of instructors waat th-learning was significantly
different from face-to-face instruction and so thegeded to adopt different
pedagogical approaches (see Section 5.2.3). Howallethe technical support

people and a majority of the instructors and sttslerdicated that actually most
instructors had little or no formal training in tledéfective use of technological
resources in e-learning (see Sections 4.3.4 and)5he general perception was
that they would benefit from training in this, ethfrom the university and or

external professionals. The contention that trgngnimportant to create a shift in
teaching practice is supported by Barley (1999)CBE (2003), and Palloff and

Pratt (2001).

Despite general arguments for increased flexibilitynajority of the instructors in
this study noted the multimedia facilities and arteng platform provided by the
university did not have much flexibility in coursgevelopment and they
experienced inconvenience due to limits on time aisé system function (see
Sections 5.2.3 and 5.3.2). University standardizatf hardware, software, and
related tools reduced instructional options angd toinflicted with some instructor
interpretations of academic freedom (see also BiZ&dudt, 2005). The variety
of technology tools and applications available agacerbated technical support
problems. All technical support people indicategytfaced challenges in learning
or updating their knowledge and skills (see Secdo® 3). In addition, some
student assistants complained low wages reduced t#ingness to help
instructor develop e-learning course. Thus, soms&runtors noted they lacked a

reliable and competent support from student asgsstand or technical staff.
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Administrators and a majority of instructors andideints noted the course
attributes impacted on instructor course design emeraction in e-learning,
particularly for science courses (see Sectiongl424.3 and 6.3.2). An easy use
and high quality interface and functionality wasdseo be required for graphs,
figures, and even voice online and also to addiesshallenge of typing Chinese
characters and science formulae and symbols onfirum, the findings indicate
individuals in each of the participant groups pereehallenges from e-learning
for instructors that might hinder instructor perabmotivation to adopt e-learning
teaching. These include lack of time, support, gpedecal and technical skills,

and easy and high quality access to infrastru@uncee-learning platforms.

The third set of perceived challenge of e-learnwrag for the students. Students
were said to face personal and technological angdle similar to those faced by
instructors. A majority of students noted they rexktb spend considerable time
to preview/review e-content and interact with thestructors and peers online
(see Sections 6.2.3 and 6.3.2). This was saidaib e learning overload. Along
with this, the findings indicate e-learning is caiesed most beneficial for active
and diligent students with a high degree of selfiagement ability and good
technical skills for online access and interactibhese findings resemble those
studies by Berge and Lin (2001), Geisman (2001) &mdbtree (2006) in
emphasizing student personal learning attitude Gapacity could be challenges
for student use of e-learning. Some students admedf same technological
challenges such as typing formulae and science algmdand putting figures or
graphs online (see Section 6.3.2). In sum, thargwlindicate individuals in each
participant group saw student learning overloadgsp@ learning attitude, poor
capacity of self-management and poor technicalssa# personal challenges, and

lack of easy and quality access as technologiclariges.

7.2.3 Tensions between perceived benefits and challenges

Instructor and student perception of benefits anallenges of e-learning were
described in detail in Chapters 5 and 6. Here #msions identified between
instructor and student reported benefits of andllemges to e-learning are

discussed.
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The findings of the study point to four tensions fostructors between the
benefits and challenges of e-learning: time flditijpiand the need for time
management; reusable course support materials amd Voad; increased
interactions via online and required time; techggl@and technical skills; and
support people and their capability. Time flexiyilifor teaching also meant
instructors could face time management problems thueexpectations of
immediate responses. While instructors valued axukeed to provide their
students complete up-to-date well-organized onle®urse materials and
appreciated being able to reuse such material, filnétyd the production of this
material required a significant amount of time aeffiort. In particular, the
preparation of audio/video of lessons was time gonsg and could increase
their workload to such an extent that they did Iik& to teach in e-learning. This
was especially so for those who said they were odatifle with traditional
classes. They could also lack the requisite tedyyohnd or personal technical
skills to respond in a timely manner. As mentioreatlier, instructors and
students could face difficulties putting in formejascience symbols or even
typing Chinese characters in online. This requegtta time, technical skills and
better computer technology. Instructors noted thegk time and technical
knowledge and skills to develop their e-learningirse by themselves so they
required technical support people to help thenhairtdevelopment of e-learning.
However, they noted the university only had twohtecal support staff for
university e-learning practice and also it was hardet student assistant support
from the university. Moreover, although they gotphé&om technical support
people, the capability and attitude of support peopas another problematic
issue. This is a paradox for the instructors betwie provision of technical

support and the expectation of capable and suppadtchnical support people.

Similarly, student commentary indicated tensiongwben the benefits and
challenges of e-learning. While students appredibgang able to move through a
course at their own pace and enjoyed the time #awk glexibility of e-learning,
they found this came at a cost; it required a higigree of self-management
ability (see also Hantula, 1998). Students werealired to become more active,
diligent and self-managed learners if they wereingprove their learning

outcomes and the quality and efficiency for these of e-learning. Students also
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valued and expected the provision of complete ugate well-organized online

course materials from their instructors and mang g&y used these materials to
improve their course performance. However, the neeead a large volume of
online course materials could result in eye-steaid a heavy learning load. In fact,
some students claimed comprehensive resourceseonbnld reduce student
concentration and attendance at lectures. Thusradpx existed between the
expectation of complete up-to-date well-organizedine course materials and
student learning overload. Synchronous and asynolointeractions were said
to provide students with opportunities for socrderaction. Students reported this
could improve their interactions with instructotdowever, before this could

happen many challenges had to be overcome incluidistguctors not giving

timely responses and students lacking the requiestinology and personal

technical skills to communicate online.

Overall, instructors and students faced tensiormurar time flexibility and
personal time-management; issues around the vdlaadtime to produce and
use online course support materials; and the wvailwline interactions, and the

time and technology skills.

7.2.4 Participant perceptions of influences on university e-learning

The findings indicate a number of factors haveuificed the emergence of
e-learning. In all, seven influences were identifie this study (see Sections 4.5,
5.4 and 6.4). They were categorized as policy, gmails pedagogical and

technological factors and three other factors aémmal professional, private and
public. These influences are generally congruetit wie perceived benefits and
challenges detailed above which is perhaps notrisurg given perceptions of

benefits and challenges can be considered enadnhersnhibitors to e-learning

practice.

Policy factors

National policy in Taiwan seeks to promote and guitie introduction of
e-learning. This policy, along with that of the wemsity itself, provides the
context for administrator, technical support persand instructor and student

experience of e-learning. The policy factors idgedi within this study include
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national and university policy impacts, universityganizational and cultural
change, leadership, administrative and technigapau, reputation and financial

issues.

University e-learning practice has been promoted guided by national
e-learning policy. The university has faced orgatanal and cultural changes for
e-learning practice such as a new e-learning stippat and an increase in
technical people in the university, collaborativestruction online with other
universities, and a new relationship with the comityuvia e-learning. These
changes influenced instructor and student teachmd) learning. However, the
findings also indicate changes to national poligypacted significantly on the
university and when the university redefined itglgao emphasize research and
changed its tenure system so, too, instructorsskxtunore attention on research
because of its links to promotion (see Sectionsah® 5.4.2). All administrators,
technical support staff and a majority of instrustand students noted the lack of
a well-defined university e-learning policy and tpoaad influenced instructor
adoption of e-learning. As mentioned in Section$, 45.4 and 6.4, the
recommendation was for a well-documented e-learpiolicy and strategy and
the appointment of a dedicated organization or Hegiel prestigious person
whose role was to encourage instructor and studseat of e-learning. Other
research studies (e.g., Becta ICT Research, 208#yeB& Lin, 2001; McGraw,
2001; Moloney & Tello, 2003) have also indicatedttivithout a knowledgeable
and supportive leader, a shared vision for e-legrnand an explicated strategic
plan, implementation programs can meet with difficu

In this study, the lack of consistency in supportd-learning as evidenced by the
provision and withdrawal of student assistant supalso inhibited the adoption
of e-learning. Ongoing administrative and technisapport and recognition of
instructor effort are important factors to encoadbge use e-learning (see also
Brzycki and Dudt, (2005), Stuart (2004) and McL€2006).

As described earlier in Sections 4.2, 4.3 and bdyersity reputation and

financial issues were thought to influence how thmversity approached the

instigation of e-learning. The findings indicatereconsidered NRU'’s reputation
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attracted students as did the capable instructwisriah resources (see Sections
4.2.2, 4.3.5 and 5.5.2). They indicated many capattructors at NRU with
higher reputation could design and teach some fepeeiearning courses whereas
other universities could not provide this. They oalsonsidered NRU had
responsibilities to help other universities, entisgs, and the community by
providing a good e-learning environment (see Sacti@.3). In sum, a majority of
participants employed by the university perceiveffeotive leadership,
well-defined e-learning goals and policy, admirastre or technical support,
university organization and culture, reputation &ndncial issues are important

political factors as a whole to entice instructansl students to use e-learning.

Personal factors

As set out in Chapters 4, 5 and 6, factors pengino instructor and student
personal will and capacity played a crucial role the implementation of
e-learning. The findings suggest that instructangiate and participate in
e-learning for a variety of purposes, confirming ttlaim by Dillon (1989) that
instructor participation depends on a variety ofspaal reasons “ranging from
diversity of experience to altruism toward the n@aditional learner” (p. 42). In
addition, the successful design and teaching of ayse hinges on instructor
personality, preferred teaching approaches ani@dtito education, learning and
e-learning (Matuga, 2001). Commentary from alltéehnical support people and
a majority of instructors and students indicatetrutdor and student personal
characteristics (e.g., personality traits, desm& preference) for use of e-learning
are motivations that significantly influence theisage of e-learning. Some
instructors and students in this study eagerly m@gportunities to experiment
with e-learning practice, whereas some prefer ta aad evaluate the efforts of
peers before committing themselves and others tréfgs innovative practice.
This indicates those who are confident and adveosiare more likely to be
self-motivated, and respond quickly and positividythe e-learning innovation
than more cautious, conservative ones. This findeggmbles those studies by
Mehlinger (1995), Rogers (1995) and Stratford (300ho found personal
personality traits was an indicator to change. Mwveg, the science e-learning
instructors noted science instructors might be mnoterested in research and

producing research scientists so they did not waspend much time on teaching
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or e-teaching and teaching students in generahasgieducation. Similarly, the
administrators, technical support staff and a nigjaf instructors and students
considered science students were likely to learadigg experiments and in the
laboratory.

The findings of the study indicate personal attsitowards the use of technology,
education as a public good/right, and towards legrrand e-learning are
influential. Instructors and students agreed thattechnology use not only could
motivate them due to its convenience but also cawee challenges (e.g.,
embarrassment and computer anxiety) on their emgagein e-learning. Thus,
personal attitude towards the use of technologyisfluence to their adoption of
e-learning. Instructor personal attitude towardacation as a public good/right
was an important influence on the use of e-learfiggsome instructors who

wanted to broadcast their e-content to off-campudents and or the public.

Instructor and student attitude toward learningsessout in Chapters 5 and 6,
indicate a majority of instructors perceive themsslas ‘providers of knowledge’
rather than ‘facilitators of learning’ as describegl Cuban (1986) and Norton,
McRobbie, & Cooper (2000). This view is consistefith instructors focusing on

providing their lecture notes and drill and pragtexercises online and providing
feedback and rewards such as extra marks to stud®imilarly, comments from

a majority of students which focused the value @hplete course materials for
viewing, reviewing and memorizing to ensure thewldoget good results or

marks is generally consistent with a behaviorigwiof learning (see Crabtree,
2006). However, along with this, the findings aladicate both instructors and
students saw a need to change their teaching anureg attitude and acquire new

and more independent teaching and learning skiflsige in e-learning.

The findings indicate some instructors held a pmabaonstructivist view of
learning. These instructors spoke of the valuehef problem-solving type of
learning in realistic and investigative situatiotts support student personal
discovery and experimentation. They provided someplementary online
resources such as online references, websitesialatand information databases

in the belief these would provide students withitoidal chances for personal
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discovery of knowledge. In this case, students weaie to learn by personal
discovery, although the general opinion was thatwas most effective for those
active and self-regulated students (see Sectiaf)5Q@ther studies have reported
findings that resemble these (Christensen, 2008e&a& MacDonald, 2006;

Hung, 2001) in suggesting a personal view of leayns an important factor

influencing the adoption of e-learning. Alongsidést some instructors could be
seen to have a social constructivist view of lesgnihat values collaborative
learning as evidenced by the provision of synchusnand asynchronous online
discussions and collaborative projects. These gealvifor students discovering
different perspectives and developing shared meganifhe students valuing
interaction and discussion (see Section 6.4.1pmyent with their perceiving

learning as a social activity, thus instructor astddent attitude to learning
appears as a crucial factor in the forms of e-iegrm teaching and learning that
are seen as valuable and hence provided by teaghdrengaged in by students.
In sum, the findings indicate that instructors astddents perceptions of the
influences on their use of e-learning is consisteith a combination of

behaviorist, personal and social constructivistvgief learning and that aspects

of each are of value in instructional design ardriang.

Commentary from a majority of participants indicatdministrators, technical
support staff, instructor and student personatuakti towards e-learning was an
influence on the implementation of e-learning. histstudy, this influence is
encompassed by perceptions of the personal beaefitghallenges of e-learning.
The benefits have been detailed in the Sectiorl,7t, in brief, they include
flexibility in the time and place teaching and kgag, and an increase in
interaction. The findings of the study indicatetinstor and student attitudes are
important because university instructors have tteeddamic freedom to teach as
they prefer and university students are not usualjyired to engage in e-learning

to complete a course.

The second aspect of the personal influence idedtithin the study pertains to
instructor and student personal capacity. Thisrsefe their personal technical
knowledge and skills to utilize technologies ineafhing and their time

management ability. As others have found (see ristance, Brzycki & Dudt,
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2005; Hootstein, 2002), a lack of this capabilibpipled with ongoing technology
innovation were said to undermine an instructor andient both mentally and
physically as they sought to implement e-learnihgy. example, as mentioned in
Sections 5.3.2 and 6.3.2, a majority of instructord a small portion of students
lacked familiarity with the university e-learningssem and the recently up-dated
ICT facilities, as well as with their multimedia@nation. All the technical support
people and a majority of instructors and studentedhthe complex nature of the
e-content demanded high technical literacy andrtega majority of instructors
and some students lacked the technical skills sacggo properly engage in
e-learning. For instructors this included a lackhaf knowledge and skills needed
for e-learning course development and teaching.e®thhave also found
instructors sometimes lack pedagogical and teclgzabskills and this acts as a
barrier to e-learning (e.g., Palloff & Pratt, 2000/aldron, Dawson, & Burnett,
2005). Furthermore, technical support people, uestrs and students suggested
good time management ability is required (see 8estb.4.6 and 6.3.3). Time and
effort are needed to improve instructor teaching student learning quality and
efficiency. To sum up, as others have found (seefample Brzycki and Dudt,
2005; Honig, 2006; Spillane, 1999; Schifter, 2000)structor and student
personal will and capacity is crucial for educasibreform as exemplified in this
study by the use of e-learning in blended learning.

Pedagogical factors

The pedagogical factor relates to the nature adcéiffe e-learning teaching and
learning approaches. The findings have raised abeurof pedagogical issues
which include how e-learning is different from theaditional teaching and
learning, new teaching and learning approachesiregtjuthe impact of science
course/subject attributes on course design, tiheein€e of class size (i.e., ratio of
instructor and students), the importance of instnugpresence and social
interactions, and that well-designed course orgdioiz required. This study also
noted instructor and student personal will, cagaaitd time would influence their

instructional design and learning in e-learning.

All participant groups declared e-learning was #igantly different from

face-to-face instruction because instructors andestts needed to work with new
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media in their e-learning. They noted the diffeesavere found in the delivery
and access of course content, time and effort reddor courseware, content and
pedagogy, and the changes in role and respongibilitnstructors and students.
Most instructors and students had experienced skeotionline course materials,
audios/videos, asynchronous and synchronous itiemac and other effective
teaching techniques in their different e-learnimgirses (see Sections 5.2.3 and
6.2.3). As mentioned earlier in personal factorthis section, instructor and
student attitude to learning influence their teaghaind learning approach which
was based on different learning objects and diffiefearning theories for the
appropriate instructional context. The findingghs# study suggest instructors and
students need to adopt new curriculum design, eaehing and learning methods,
new ways of assessment, and new interaction agpeeachese findings are
supported by the study of Hung (2001) who foundirutdors seem to be
pedagogical engineers and needed to be resporsillan a lesson with most
relevant instructional approaches and technologresheir development of

e-learning.

The commentary from all participants noted the abtaristics of course/subject
attributes and the size of the class have influgnicestructors’ pedagogical
concerns. A majority of instructors noted some rsmée courses might not be
appropriate for e-learning teaching because of ttmirse/subject attributes such
as the inclusion of abstract science knowledge fandulae. Sevilla and Wells
(2000) also found many lab classes in the physicddiological sciences were
difficult to convert to Web delivery. In additiom, majority of instructors noted
that, due to the class size, the general compulsouyses are more suitable for
e-learning development than those advanced eleoties. The findings from a
majority of participants indicate personal perceqsi of e-learning, university
policy and support also influenced instructors’ ggabical concerns (as described
in Section 7.2.1).

In online course organization, to establish a pctidta academic environment
with an emphasis on social interactions and instrugQresence between
instructors and students is challenging and pdaityu important. All

administrators and a majority of instructors andudshts noted the
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student-instructor social interaction was an imgartpedagogical concern. They
noted through interaction with instructors, pearg] course content, students had
opportunities to negotiate meaning and connect m@ncepts to previous
knowledge. Thus, as mentioned earlier, instructeith social constructivism
philosophies had provided chances of synchronodsaapnchronous interactions
for student’s collaborative learning such as onltigcussion and collaborative
projects. This finding resembles with those studigsShea, Swan, Fredericksen,
and Pickett (2001) and Hulsmann (2004) who fourd Iaf interactivity and the
limited scope of course offerings are weak poirtsaalitional distance education.
Thus, how to improve interactions between instnigcend students in e-learning
is a pedagogical concern for instructors in thewedlopment of e-learning courses.
Associated with a concern for social interactioludent commentary suggests
that when studying online a sense of online comtyusi important. Students
acknowledge they need emotional and social sugpotéarning and recognize a
safe, tolerant, respectful, supportive climate edrhing as essential. This can
encourage them to overcome emotional barriers tocygation such as shyness
and the inhibition of writing and sharing their adewith others in the course.
Moreover, the findings indicate that for studentsteong sense of a learning
community was associated with a strong teachinggmee from instructors
exhibited and contributed to a sense of sharedgserptrust, connectedness, and
learning (Shea, 2006). Some instructors and a majof students indicated
students who did not have adequate access toinis&iuctors felt that they learnt
less and they were also less satisfied with theurses. Thus, the role of
instructor has changed to that of a discussionggaid! problem-solver. The view
of student social interaction in a sense of onllearning community and
instructor presence is supported by many studigs, (€hoo, Forret, & Cowie,
2003; Shea, 2006).

The findings suggest an effective e-learning emwirent consisting of
well-designed course organization, complete orteoriaand syllabus information
are essential to help orient students to the cotiosthe instructors, and to what
will be expected of them. Both instructors and etud noted the provision of
well-organized course materials offered befores;ldstailed online syllabi, clear

links between F2F and online support materials, i@audid instructor responses
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were most effective teaching strategies and mdisteinced their use of e-learning.
The findings, indicating a clear and coherent cewsucture is important to

enable students to understand the overall aim$e@fcburse and improve the
quality of their learning outcomes, are supportegl rhany studies (e.g.,

Fredericksen, Pickett, Shea, Pelz, & Swan, 200@dKlrorret, & Cowie, 2003;

Trigwell & Prosser, 1991).

Instructors in this study utilized a combination different teaching methods to
attract student engagement in e-learning suchaadang online course materials,
audios/videos, synchronous and asynchronous ini@naqsee Sections 5.2.3 and
6.2.3). Instructors thought these teaching methegte helpful to improve student
learning outcomes and their teaching efficiency apdility. For example,
instructors with behaviorism strategies thought plate course notes and videos
of lessons could help student understand and meendine course content and
online assessment gave students more drill andigead-urther, a review of
video of lessons and video of student presentatlsa could provide instructor
and student a chance to reflect on their own praand co-construct their ideas,
knowledge, and interactions (see also Shulman anthfn, 2004). On the other
hand, instructors with personal constructivism ddsli considered online
supplementary resources provided student a chasrc@drsonal discovery of
knowledge. The students who were interviewed amgeyed also had this kind of
thought. Thus, the findings from both instructod atudent groups converge to
indicate that e-learning is not a “gift-wrappingf waditional course materials
online (Fischer, 2003) and an effective learningvilemment consists of
well-organized and complete orientation and a chea coherent course structure
to enable students to understand the overall aimiBeocourse and improve the

guality of their learning outcomes.

Technological factors

The findings of this study highlight that e-leamirelies on multiple technologies
in isolation and as a network-learningdescribed by participants in the study
indicates learning is accomplished over the Intewee various types of delivery

systems such as online videotape, audio/video, CMRemail, or satellite

television program. Technologies can provide infation about the learning

293



content and or assist in the management of sudination (Lim, 2002, 2003;
Saljo, 1999). Thus, e-learning practice was sedretan educational reform based
on ICT technologies. The use of a mix of computed ather technologies to
deliver instruction across time and place constsaand to provide access to
information resources is consistent with studiesewhere (see for example
OECD, 2005; Wallhaus, 2000). A majority of parteips indicated the rapid
advances of ICT technologies have led to worldvgidédalization and knowledge
economy and have impacted national and univerdi#aming policy and practice.
They asserted e-learning is a trend that couldoeoignored. They viewed it as
tools for assisting instructor and student teachamgl learning based on the

national policy.

Technological factors in this study are taken tdude issues of access to the
requisite technologies and factors surroundingébhbnical problems encountered
when using the e-learning system. The findings ssgthe nature and quality of
access to technology is an issue for most instrecaod students although the
nature of the access and quality challenges thegdfaaried considerably (see
Sections 5.3.2 and 6.3.2). The complex nature obrgent requires instructors
and students to have access to a range of haré@ndrsoftware such as graphics
cards, computer facilities and storage and, ofipacific software. Administrators
and technical support staff indicated new technek@re always on the horizon
and the university struggled with a budget shdrtfal keep their technology
up-to-date. The data in Chapters 4, 5 and 6 shawedhalf of the instructors and
students were comfortable with the university erew system and were
encouraged to use e-learning. However, a smaliqmoof instructors and students
noted a stable, reliable, user-friendly, fully ftinonal and high performance
e-learning system and graphic interface was impofta their development and
or use in online assessment and or online disausdibe findings indicate
political insufficient budget influence the prowsi of required technologies and
this technological problem would impact particigntise of e-learning in
personal and pedagogical aspects (discussed darlpgrsonal and pedagogical
factors).
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The findings of the study suggest that when bugdin e-learning infrastructure it
appears it is important to address government amdersity existing culture,
governing principles, processes, structures andsgtheat will contribute to
e-learning success or failure. This finding resessbimany studies (see for
example McGraw, 2001; Becta ICT Research, 2004;0k&y and Tello, 2003).
As has been pointed out, the findings of the stuntljcate e-learning practice
involves the use of multiple technologies and &g are to be available for use in
teaching and learning they need to be purchasadjgooed and maintained.
Instructors and students need help to learn howst® them. These activities
require the engagement and collaboration of diveysmips of people. The
findings of this study support the view that adrmsirators, technical support
people, instructors and students are actors plagtifigrent roles in e-learning
practice and they need to help each other working 'eam. These findings have
parallels with those studies by Brzycki and Dudi(Q®), Daugherty and Funke
(1998) and Salomon and Perkins (1998). In sumfitickings indicate participants
perceive e-learning as mediated by a network dfnelogy and as collaborative

learning.

Other factors

Other factors include the influences of externabf@ssional, private, public
factors. The external professional factor incluttezlinfluences from all formal or
informal professionals outside the university sual formal educational

professionals (e.g., other national and internaliomniversities), formal

government advisers and inspectors (e.g., MOE ssssg® committee) and
external informal associations (e.g., governmefutatl association, professional
e-learning development organizations). The privatéor included the influences
from all commercial resource providers outside dinéversity such as textbook
and e-learning curriculum publishers, commercialioadional websites or TV
channels, commercial discipline company or in-gEvitraining courses,

e-learning platforms and courseware providers gule support mechanisms.
The public factor included the views and concerfisian-government sources
beyond the university such as the perceptions efcthmmunity people, parents,
media and public opinions. Both instructors anddsiits noted they had been

affected by the external professionals and pricatemercial resources providers
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in their use of e-learning (see Sections 5.2.3,55.6.2.3 and 6.4.5). These
findings have parallels with the studies by CovamgtPetherbridge, and Warren,
2005 and Osman, 2005). Some instructors commeh&sdhave been influenced
by the social demands of flexible learning and ises: The public opinions and
needs within the society and among the public tedfected some instructors in
their e-learning development and teaching (seei®@ect#.2.4, 5.2.3 and 5.4.1).
These instructors saw this e-learning trend andaeinso they were motivated
and enthusiastic in their engagement in e-learnmgum, the findings indicate
participants not only perceive e-learning as a netwof technology-based and
collaborative learning but also perceive whole a+iéng practice as a situated

social-cultural learning activity within and beyotieé university.

This study has examined relations between goverhmueah institutional policy
making and e-learning teaching in the universitymownity. It has also
considered the interplay of instructor and studemt and capacity with the
provision of incentives and opportunities to teamhd learn as these were

mobilized by the university system and wider comityucontext.

7.3 Participant suggested enhancement strategies for
university e-learning
The third research question, which is the focughisfsection, was:

What do administrators, technical support peopigtructors, and students
see as possible enhancement strategies for thigcpratthe e-learning in
general, and for science e-learning in particular?

This section synthesizes suggested strategiesntoaneing e-learning practice.
Three categories were identified: suggested chafogelse university, instructors,
and students. The first set of suggested changesh® university relate to
effective leadership, well-defined e-learning goatsl policy, better university
support services and policy changes, and more fiivesnfor instructors and
students. The second category includes the chaoiyésstructors’ attitude to
e-learning, the provision of well-designed e-leagnicourses, and actual
involvement in e-learning. The third suggested geafor the students is the
change of students’ learning attitude in e-learnifige required good cooperation
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among all participant groups and the suggestedgdsafor science education are

also described.

Effective leadership is crucial for successful adheng practice. All
administrators, technical support staff and a nigjaf instructors suggest the
university needs to assign a high-level prestigigpsrson or recruit a
knowledgeable and supportive e-learning speciatise high-level dedicated
e-learning practice position to conduct detailed emll-defined goals and policy
for e-learning practice. This dedicated person sdednanage the integration of
university resources for well-designed e-learniegedopment and to coordinate
and conduct all matters pertaining to e-learningcfice. This suggestion of
organization change for effective leadership palsth number of research studies
(see also Abel, 2005; Branigan, 2004).

A well-defined e-learning goal and development @olis required for e-learning
practice. The data in Sections 4.2.5, 4.3.5 and25dhowed the view for
university e-learning development goals was difie@mongst different groups.
However, whether the university goal for e-learnprgctice was to improve the
academic quality of teaching and learning or to enaloney from e-content sales
or both, a documented university vision or a weltioed e-learning goal and
development policy considered important (see alstGMw, 2001; Moloney
&Tello, 2003). A well-defined e-learning policy angoals that set out the
university vision and goals for e-learning practisapport policy for instructors
and students; cooperation policy within universigpartments/ colleges and or
with other universities; and the assessment syfteravaluating e-learning were
said to be needed. The suggestion was that if tineersity had a well defined
e-learning policy then instructors would follow All administrators and some
instructors suggested the university needed toertsgnd learn how to apply the
business enterprise e-learning practice model ompoa. However, some
instructors and support staff indicated it wouléeef instructor e-learning course

development because the business model and echalatiodel are different.

University support services and policy changesiamgortant to instructor and

student adoption of e-learning (see Section 5.5 %extion 6.5). These included
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continuously providing student assistant support #&mgh-quality manpower
support to help instructors to develop their ede@sy courses; providing more
funding to buy more adequate, up-to-date and highlity e-learning related
facilities and software; reducing instructor teachioad; providing the student
feedback to the instructors and also taking feeklbac suggestions from
instructors and students to enhance e-learningipeag@roviding extra technical
supports (e.g., training and seminars for technolage and course design) and
resources (e.g., e-books, CDs, online e-learningses or database) whether
from internal or from external professional or it commercial publishers for
their e-learning instructional design and developimd-urthermore, despite
technical staff and student assistant support begnain support for the use of
e-learning, the peer coaching or peer support weeduraged as strategies to
overcome instructor and student psychological eesriand help them to try

e-learning.

Many incentives for instructors and students weescdbed and suggested in
Sections 4.5, 5.5 and 6.5 as ways of motivatingructor and student use of
e-learning. As mentioned above, university suppervices (e.g., student assistant
support) are also thought to be one kind of ineentHowever, different colleges/
departments or instructors had different organdratultures and personal needs
so different incentives might apply. For instrustathey preferred to be respected
and encouraged rather than forced. Thus, the &xdua-pay, monetary awards,
best teaching awards were provided as incentives aso expected to be
continued as encouragements. The respect and igoagrof instructor
contributions to e-learning from the university t@nure promotion policy as
incentives were necessary and important (see aldoedh, 2006; Clark, 1993;
Wolcott, 1997). For students, personal extra gadirarks from the instructors
and the increase of e-learning total-credits fadgation from the MOE were

seen as encouragement incentives.

The second set of suggested changes was for itwgucAll participants,
especially instructors, noted they all needed tange their perception and
attitude to accept the e-learning trend. Instrisctarere the key people in

e-learning practice so their personal perceptioth aftitude towards e-learning
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development were of the most concern. Many supfmrns and incentives
mentioned above can be used for overcoming chadlker(g.g., lack of time,
personal willingness and capacity) and changinguosor attitude to e-learning.
Help to improve instructor capability of technickills and pedagogical approach
was seen to be an effective strategy for a weligthesl e-learning course and it
could improve student learning. Instructors wereoremended to design more
advanced applications of e-learning courses whioblgvinclude well-organized
course materials and provide more opportunitiesfodent-instructor interaction.
The instructor presence, peer discussion and sotéhction in online discussion
are significantly important and need to be takeroant in the course design. The
aim of well-designed e-courses and actual involvenre e-learning is to help or
motivate students to learn actively and diligently.

The third set of suggested changes was for studAhtparticipants indicated a
majority of students were passive and lazy learserthey suggested the students
change their perception and learning attitude l@aening and adapt to the current
information age. Students were recommended to becaative, diligent and
self-managed learners and to improve their persargglabilities in time

management and technical skills along with orgdrnal ability.

Furthermore, good communication and cooperation ngsto all participants

within the university is crucial for successfuleatning practice. As mentioned
earlier in Section 7.2, e-learning requires theolmement of diverse participant
groups so mutual respect and recognition are irapbffor their relationship and
communication. The collaborative e-learning teagtdpproach among instructors
within or beyond department/college is not onlyegduce instructor teaching load
but also to save some money for the university iangtove their cooperation in

teaching and research.

Possible enhancement strategies for science edngate-learning were the same
as those for other colleges and included providroge seminars, demonstrations,
and workshops to motivate science instructors ® asearning. The College of
Science also needed to have a well-detailed dewwdop plan, to audit their

courses, and based on the course attributes, igndbgir own e-learning courses.
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The administrators and some instructors suggesdstience instructors might
need to meet together and discuss how to dividedattain groups to cooperate

to develop the science e-learning courses.

Overall, the findings in Chapters 4 and 5 have shalwadministrators, technical
support people and instructors agree that an eféeetlearning practice requires
good communication and cooperation amongst allgyant groups (see Sections
4.3.5, 4.4.5 and 5.6.2). Each participant groupgazed they had their own
responsibilities and should help each other. Curedrarning practice at NRU is
not satisfactory to the university administratdeshnical support people, and a
majority of instructors and students. Some pos®ipleancement strategies were
suggested. Suggested changes for the universilydexdt effective leadership, a
well-defined e-learning goal and policy, supportvees, and incentives as
encouragements. However, the suggested changesstouctors and students
were only to change their personal perception dtidide to e-learning because
their personal time, will and capacity were mostcohcern for a successful
e-learning practice. A well-designed course orgation was also suggested to be
developed by instructors to help students learivelgt diligently, and in a
self-managed fashion. However, the most importarggssted strategies for
enhancing e-learning practice to be successful gm@d communication and

cooperation amongst all participants within theversity.

7.4 Summary of the findings

E-learning as discussed in this study refers tootilige component of a blended
learning course and is a comparatively new initeaiin universities worldwide.

Thus the participants in this study were relativielgxperienced with it; most had
taught or learnt only two or three courses. Thdifigs of this study suggest that
university e-learning practice as perceived andeggpced by administrators,
technical support people, instructors and studénta socio-cultural practice

(Wertsch, 1991). Seven factors that influencedrucsdr and student uptake and
use of e-learning were identified. These were pofactors, personal will and

capacity, available technology, pedagogical andnleg approaches, private,
public, and external professional factors. Polidgypd an important role in
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providing resources and incentives for e-learniragiice and effective leadership
was considered crucial for its development and mament. The participants saw
e-learning as an important trend and perceived bettefits and challenges for
themselves, the university, and even for the conitypwurPersonal will and
capacity were considered as the crucial factorshen use of e-learning. The
engagement of instructors and students in e-legnsiediated and affected by
the technology and so e-learning pedagogies amdimggapproaches are needed.
These were said to require instructor and studeyddgpersonal technical
knowledge and skills for technology use and codesggn, and self-management
capacity. Furthermore, public opinion and accesthé¢oe-resources produced by
private and external groups influenced instructod atudent use of e-learning.
Suggestions provided by the participants for imprg\e-learning related to these
seven factors. They noted the further developmédne-tearning would be
enhanced by instructor and student personal aativelvement and national,
institutional and wider community leadership angmart where this included
e-learning professional development and learnisgueces, and good cooperation

among all participant groups in the e-learning pcac

This chapter has outlined the findings pertainiachbw e-learning courses are
currently conducted and the key factors associatéll effective teaching and
learning in this context from administrator, teataisupport people, instructor
and student perspectives. It has also set out stigge for how e-learning
practice might be enhanced, particularly that ierste education. The model that
accommodates these factors to understand theyreéleg-learning practice in a
Taiwan university context, first proposed in Chagewill be refined and further
developed in the next Chapter. The limitations, liogions and suggestions for

further research also will be discussed next.
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Chapter 8 Towards a model for e-learning

8.1 Introduction

This chapter outlines a model for conceptualizifg timplementation of
e-learning as a component of blended learning @tigersity where research is
accorded high status. Section 8.2 sets out an mfoley model of the factors that
influence e-learning practice. Section 8.3 discsigbe limitations of the study
and Section 8.4 discusses the implications. Finafgction 8.5 provides

suggestions for further research and Section &8ighes a final comment.

8.2 A proposed model for e-learning practice in Taiwan

university context

E-learning as discussed in this study refers toahlene component of blended
learning courses. This, it is argued (Seng & Moh&n2002), is the fastest
growing area of technology-based learning. Theiffigsl of the study indicate that,
at least in the research-focused university in &aiwnvolved in this study,
administrators, technical support people, instmsceind students share a similar
understanding of how e-learning might be developed implemented in a
university setting. Their perceptions of benefitsl Zhallenges and influences on
the use of e-learning were similar. More than timsjviduals from each of the
different groups identified the same broad rangdacfors as influential. This
section presents an explanatory model that takesaiccount the wide range of
factors that this group of stakeholders identified.

The model for the factors that influence e-learnasgpart of blended learning
proposed on the basis of the findings of this sthdg four layers: a central
enactment zone that encompasses the interactiods relations between
instructors, students and technologies; a zone thabgnizes the role of
collaborative activity amongst support providersluging university technical

support people, instructor colleagues, and stugeets, and those who enact
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e-learning as an educational reform; a zone thadwads for the influences from
the university situation; and a zone that accotortghe influences from the wider
socio-cultural context. Section 8.2.1 describesctr@ral enactment zone which is
the heart of the teaching and learning processtid®e8.2.2 details the role of
collaborative and productive relationships amortgsise within the university.
Section 8.2.3 overviews the influences that arisemf the organizational
university context. Section 8.2.4 explicates th#uences from the broader
community context. The nature of e-learning practathin blended learning is

described in Section 8.2.5. Section 8.2.6 provatesverview of the model.

8.2.1 The central enactment zone: Interactions and relations between
instructors, students and technology

The first central layer of model proposed in thisdy is shown in Figure 8.1. It
represents the central enactment zone for e-leamiactice as the interactions
between instructors, students and the e-learnimgntdogy along with the
three-way relationship between them. E-learningtora as an educational reform
is accomplished via instructor and student engagemeday to day teaching and
learning. Both instructors and students need taddeto use e-learning so they
both are at the center of the model. Instructorstndent use of e-learning cannot
be separated from their access to and use of bBlail&€T technologies and so

these are also included in the enactment zonei(BetR.4).

The findings from the questionnaires and interviewdicate instructor and
student personal will and capacity to do with tleaddfits of e-learning and to do
with the e-learning technologies influence theirtipgation. Instructor and
student personal will refers to their personal abtaristics such as personal
beliefs and preferences, and their attitudes tbrielogy use, education, learning
and e-learning. Instructor and student personaaagprefers to their personal
technical knowledge and skills to utilize technaésy in e-learning and
self-management and organization ability. Instrueted student interactions and
relations are an important component of enactmenezStudents can serve as
powerful incentives for instructor instructionalactye (Section 7.2.1). On the

other hand, students can inhibit instructor useedéarning due to instructor
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perceptions that students have passive learniitgdes and lack personal access
to the required technology (Sections 5.4.1 and})..2.

Figure 8.1
Interactions and relationships among instructotsidents and technology

- - o

S~ ="

University instructors have academic freedom. Thagy choose to provide for
e-learning opportunities within their courses magnihat their personal views
and preferences need to be taken account in a nfoded-learning practice
(Sections 7.2.1 and 7.2.2). Instructor personalivatbns to adopt e-learning
teaching include the flexibility of teaching ana@ieing in time and place for them
and their students, easy to manage course matandlstudent academic records,
the potential to reuse course materials, and ingg@pportunities to interact with
their students (Section 5.3.1). Although these bisneere thought to improve
instructor teaching efficiency and quality, instars also face challenges that
undermine their motivation (Section 5.3.2). Thediand effort needed to prepare
e-learning lessons, the challenge of instructiatesign with new media and the
demands of online interaction can decrease instrugbtivation to use e-learning
(Section 5.4.1). When instructors consider e-legyncan improve the wider
public’'s knowledge and skills they are motivatededach in e-learning (Sections
5.3.1 and 7.2.4). However, if instructors consieldearning is not a good tool for
instruction, they will not use it (Sections 5.3.8da5.4.1). Instructor personal
capacity associated with the use of technologyichibit, or motivate, their use
of e-learning. In addition, some instructors mayab&ious about their capability
to use multimedia facilities and with being videagdgen lecturing (Sections 5.2.3
and 7.2.2). Instructor preference for face-to-fawstruction is another factor

which can influence the use of e-learning (Secta®2). This complex set of
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factors which influence instructor use of e-leagnmeans it is important they are

included in the central enactment zone.

Successful e-learning practice relies on studerticgaation, all the more so in the
case of e-learning as a complement to face-to-feaehing as part of blended
learning courses. In this case student participaito optional and so student
personal motivation and capacity are crucial. Taetm@l role of student active
participation is reflected in their inclusion inntel enactment zone of the
proposed model. Student personal perceptions obdémefits and challenges of
e-learning, preferred learning approaches, senséearhing community and
personal technical knowledge and skills influentedent use of e-learning
(Sections 6.3.1.and 6.3.2). A majority of the sthuden this study appreciated the
convenience and flexibility of e-learning in supjog them to achieve their
academic goals (see also Lao & Gonzales, 2005)le8ts considered they had
been able to expand their learning and knowledgeore the limitations of
knowledge found in the textbook and presented c¢tutes, and to enhance their
interactions with their instructors and peers (Bact.2.1). However, students
realized the flexibility of learning required thetom be active, diligent learners
with a high degree of self-management and motinat®tudent preferences for
face-to-face instruction and reading the textboakn cundermine student
willingness to use of e-learning. Individual stutdeechnical skills for online
access and interaction, a lack of easy access dlityge-learning technologies
along with a reduced sense of being in a learnorgnounity are also influential
in student use of e-learning and so contributénéortature of the enactment zone
that emerges through student interaction with ota$ss, lectures and the

technology.

E-learning is different from face-to-face instroctibecause the technologies are
essential in mediating the process. Easy accebmghoquality technologies such
as functional and reliable network technologies eselarning systems is essential
for a successful e-learning practice. For thiseaaschnology is included in the
central enactment zone with instructors and stdelmstructor and student

possibilities for teaching and learning are enhdnesmd can be limited, by the
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intersection of the available e-learning facilitisd functionality and their own

expertise.

Interactions between technology and instructors ahdlents in the central
enactment zone in the proposed model include tweds: access to and quality
of technology and the capacity of using technolofgcess to and the quality of
technology is an issue for instructors and studewntm though the nature and
guality challenges they face can vary considergBlgctions 5.3.2, 6.3.2 and
7.2.4). Instructor and student lack of easy anth ljgality access to infrastructure
and e-learning platforms can hinder their use tdaening. At the university in
this study, as is likely to be the case in mosvaersities, instructors and students
did not have much flexibility in what multimedia cifities and e-learning
platforms they could use. These were provided keyuthiversity and enabled and
constrained course development and the provisiomniihe course materials

through the limits of time use and system func{i®actions 5.4.1 and 6.4.1).

More than this, e-learning requires a network chimlogies. The technologies
for e-learning include delivery systems for onlimdeotape, audio/video,

CD-ROMs, DVDs, video-conferencing, VOD, e-mail,dixchat, the use of the
Web, and satellite television programs. Differesthinologies support different
teaching methods including student viewing of vileb previous lessons online,
online assessment tasks and online synchronousasyrthronous discussions
(Section 5.2.3). The need to consider issues armsiductor and student use of
multiple interrelated technologies to deliver instion across time and place
constraints and to provide access to informati@oueces about learning content
and or to assist in the management of such infeomaind the perceived benefits
arising from this were highlighted in this studyammanner consistent with studies
elsewhere (see for example Lim, 2003, OCED, 208&)easy to use and high
quality interface and functionality of the techngiless and the e-learning system
was said to be required for graphs, figures, arehexoice online and also to
address the challenge of typing Chinese charaeteds science formulae and

symbols online, particularly for science coursescf{®n 7.2.2).
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Both instructors and students can struggle withagk lof personal technical
knowledge and skill to use advanced technologiest{& 7.2.2). Instructors may
feel they lack time but some also experience chgle from their personal
expertise and beliefs to the incorporation of tedhgy into course design.
Actually most instructors have had little or nonfiad training in the effective use
of technological resources in e-learning (SectidhZ). Similarly, some students
lack the technical knowledge and skills to accessrgent and online interactions
for e-learning (Section 6.3.2). Thus, the natureftéctive and useful e-content in
e-learning relies on their personal capacity ardrt&iture of participant access to

multiple interrelated technologies.

The central enactment zone is not static but dyanamd variable over time and
depending on the interactions between instructstisdents and the e-learning
technology along with the three-way relationshigwaen them. In the early

stages of e-learning practice, instructors and estted may have limited ICT

knowledge and skills. They may not have clear peroe of the pedagogical and
learning value of e-learning and so may not comdtde worthwhile to engage in

e-learning practice. E-learning is mediated by tieehnologies and new

technologies are always on the horizon. Both istns and students need to
continue learn how to use available technologidgeyTneed to learn to manage
the challenges and benefits of more flexibility, rmanteractions and a different
from of workload. The rapid advances in ICT teclogis mean that the issues
around instructor and student personal will andacap with technology is an

ongoing issue. E-learning is mediated by the teldyies and as this evolves so
too do the possibilities for e-learning. To sum dipe model for e-learning

practice in a Taiwan university context that arif®sn this study construes the
central enactment zone as encompassing the interactind relationships

amongst instructors, students and e-learning tdobes.

Although the notion of a central enactment zonavdraeavily on the work of
Spillane (1999) and Millett and Bibby (2004), thedels they proposed focused
on the enactment zone as associated with an indivittacher in a traditional
classroom. Their models focused largely on insionel change based on teacher

personal resources such as teacher prior knowletdgebject matter, beliefs and
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dispositions. In their models, the teachers were kby people in classroom
instructional reform. Students in the context oéithmodels do not have the
freedom to choose to attend class and so they@sitigned as just one of the
influences on individual teacher instructional demms. However, in e-learning
practice as part of blended learning, student ezigagt is as important as
instructor involvement because students can deoidse e-learning, or not. Both
instructors and students can choose to participafi@ce-to-face instruction alone
and not engage in blended learning. Neither S@l@999) nor Millett and Bibby
(2004) placed much emphasis on the role of arsifact other tools, including
computer technologies, in the teaching and learrangcess. However, in
e-learning teaching and learning possibilities ateped by the available
technologies. The proposed model takes this intowd by placing technology
in the central enactment zone. The expansion otteramt zone to include
students and technology is a key contribution & #tudy. It is not sufficient to
leave students as an influence when seeking a nmtodekplain instructor and
student engagement in e-learning as part of blelededing.

Technology is expensive and requires both a tecigidl and organisational
infrastructure to support its use and so any mdu#l seeks to explain the use of
e-learning as part of blended learning universibyrses needs to consider the
wider ‘situation’ (Millett and Bibby, 2004). The legionships and collaborations
between those who provide support and instructard atudents, as the
implementers of e-learning as an educational refeithin an institution, will be

described next.

8.2.2 E-learning practice as a collaborative activity

E-learning practice involves the use of multiplehteologies and if these are to be
available for use in teaching and learning theydneebe purchased, configured
and maintained. More than this, instructors andestts need help to learn how to
use them. These activities require the engagemmahtcallaboration of diverse
groups of people. Technical support people, insbruand student communities
each play a role in e-learning practice. They dzle their own contribution to
make and need to help each other. The second tdy#tre proposed model is

institutional instructor professional community amstudent peer community
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which have immediate contact with instructors atutents (Figure 8.2). The
instructor professional community includes peopleweach or work as support
staff for e-learning practice including instructmlleagues and technical support
people (technical staff and student assistants)s Tdyer acknowledges the
e-learning practice relies on good relationshipsl awllaboration amongst
instructors, help from technical support staff atddent peer communities. For
day-to-day teaching and learning, the support anessure from instructor
professional colleagues, in the case of instructord student peers in the case of
students is influential because it can directlyeeiff participation in and
development of e-learning (Sections 5.2.3, 5.4rd 6.4.1). This support can
influence student accessing e-content and onliteraations and can address
some of the concerns they face their psycholodieafiers in the adoption of
e-learning. This layer of the proposed model regmissthe dynamic relationships
between the individual instructor and student enaat zone and their respective
communities within the institution.

Figure 8.2
Relationships and collaborations amongst suppoowjaters and implementers

Instructor colleague influences can be on the agreént of e-content, e-learning
teaching approaches and the use of e-learning dtagyies through the forum of
easily accessible models of practice (Section }h.4l8structor colleague
perceptions and experiences in e-learning canantla on instructor adoption and
use of e-learning because they are part of the orates context (Section 5.4.2).
Instructor colleagues can share their e-learnimeeences with each other (both
cognitive and affective issues). The individuakinstor can work with colleagues
at different levels of intensity and in differenbver relationships within varied
e-learning contexts and cultures. Instructors carkwogether to create e-content,

309



establish an e-learning website, and teach eacér dtbw to use multimedia
facilities, to name but a few possibilities (Sent®.2.3 and 5.3.1). Pressure and
support, including emotional support and friendshfifom colleagues are all
important influences from the professional communithe more instructor
colleagues are enthusiastic about and skillful-ieagning, the more likely others
will be encouraged to become active and collabagain e-learning teaching.
Interaction and collaboration between instructord their colleagues can be seen
to create a culture for the use of e-learning,aty within a department or even the
university. In this way, the culture of a departmand the university are critical

influences on e-learning practice and hence ataded in the model.

University support people such as technical supgaff and student assistants are
included in the second layer of the model becaheg play an important role in
supporting instructors and students to use e-legr(fbections 5.2.3 and 6.2.3).
Technical support people impact on e-learning tghothe provision of high
guality technology and a reliable and fully-funci& e-learning system, and
efficient technical support. Technical support fstefsign and maintain university
e-learning systems and provide technical supporvices for instructor
development of e-content and student access tomtertoand online interaction.
Student assistants also play an important roleh@instructor development of
e-courses and student use of e-learning (Sect)4 They can help instructors
to set up e-learning related facilities for videmarding, video file transfer online
and or maintenance of e-learning website. They@sohelp instructor to manage
student academic records and online (group) digmusghey also can help
students to solve e-learning related technologicablems such as student access
to e-content and ongoing online interactions. Withprompt student assistant
help, instructors and students may not use e-legurtwith their help, instructors
can concentrate on e-learning teaching, and notywaoout e-learning related

technical problems (Section 5.4.2).

The inclusion of the student peer community in thedel acknowledges that
students learn and work together within the unitersStudent peers can
influence each other in the adoption of e-learniiegause students take into

account how easily they can get support when theg thallenges. Student peer
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views and attitudes to e-learning also act as #neince on student adoption of
e-learning. Peers can help each other to accessteat and to sustain their
involvement in online discussion. They can helpheather to solve e-learning
related technical problems (Section 6.2.3) andeslieeling of frustration and
satisfaction. Just as importantly, when a studseracts with their instructors and
peers online, he/she benefits from a sense ofitgaoommunity and respect and
trust from peers. When student peers are actiigedt and skillful e-learning
users they can influence others to become activce aoilaborative learners
(Section 6.4.1). The interaction and collaboratietween students and their peers
is crucial for successful e-learning practice beeagpeer support is usually timely
and targeted at specific problems. It is also @uan ameliorating student
psychological barriers in the adoption of e-leagnibecause they can get

immediate support from these groups.

Technical support people (i.e., technical suppdaffsand student assistants)
provide their support services to instructors andlents based on the university
policy for e-learning. Their support is benefici&dr instructors in their
development of e-learning. Technical support staff student assistants can deal
with technical and administrative issues and sdrtieal support services can
influence instructors and their ongoing involvemene-learning (Sections 4.3.2
and 4.4.2).

To sum up, support people, instructor colleagueisstndent peers play active but
different roles in e-learning. These roles arerietated and their productive
interaction is influential in facilitating and enf@ng e-learning participation by
instructors and students thereby indicating e-iegrrcan be modeled as a
collaborative practice to which instructors, studeand support people need to
contribute for its mutual construction. E-learnisgnediated by, and contributes
to, the relationships that develop among partidipas individuals and groups via
the use of technologies. Mutual trust and respeutrgy these three groups are
important (Sections 4.2.5, 4.3.3, 5.3.2, and 5.4Wile effective e-learning

practice requires instructors and students to bizvea@nd self-managed it is
accomplished with the support and cooperation dtructor professional

community and student peer community within thevarsity.
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The relations between instructors and their pradess community of colleagues,
and student peers in the case of students, wereleenly identified as important
in Spillane’s model. Millet and Bibby (2004) intnockd consideration of the
professional community within the school ‘situatiamhen they sought to use
Spillane’s model in their study of primary matheimstinstructional reform but
they did not consider the technical support collesg and student peer
community. The professional community in Millet aBibby’s (2004) model
focuses more on subject leaders or coordinatorshaad-teachers for general
leadership and management of in-school mathematstsuctional reform. The
quality of leadership in their model is importardgchuse the reform needed to
follow the national curriculum. They do not focus support issues and include
students only as part of the ‘situation’ (MilletcaBibby, 2004, p.7). In this study
student peers are included as part of the soaiamision following on from their
inclusion in the central enactment zone. In the ehdéveloped here professional
colleagues, student peers and technical suppomplgeare positioned as an
immediate influence on e-learning practice and ttlus enactment zone is
surrounded by these groups rather than being duljed¢heir more distant
influence. The model in this study therefore poidra-learning as much more a
situated and social practice than do the modelpgz@d by Spillane and Millet
and Bibby.

To sum up, the model proposed here identifies amddiate influence and
support on instructor teaching and student learnmg-learning comes from
instructor professional colleagues, student pemist@chnical support people. The
next section will describe the institutional siioat—the university-wide policy

and practice environment for e-learning.

8.2.3 E-learning practice as situated in the institutional situation
University e-learning practice does not just ineiastructors and students and e-
learning technologies (Section 8.2.1), or evennaeh support people, instructor
professional and student peer communities (Se@iar2). The university-wide
environment, especially when the university hassehoto promote e-learning,
also needs to be considered in a model that seekdescribe and explain

e-learning. The university in this study faced maimallenges in responding to
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the introduction of e-learning (Section 7.2.4) dhdse challenges influenced the
implementation of e-learning including instructeathing and student learning.
Hence, the third layer of the proposed model (showigure 8.3) considers the
influence of university-level leadership policiesdagoals, financial matters, and
other influences from the university institutios#uation.

Figure 8.3
Influences within the university e-learning context

In the model for e-learning as part of blendedresy being developed in this
study, the institutional situation refers to thedpum of influences from across
the university. When building an e-learning infrasture it is important to
consider how university existing culture and depetent policies (e.qg.,
governing principles, processes, structures andispoaight contribute to
e-learning success or failure (Section 7.2.4). Ersity administrators are the key
people in shaping these aspects. Their role amdsstaeans that their perceptions
of e-learning influences the initiation and develgmt of university e-learning
policy, including policies to do with the provisioof the technology and the
administrative and technical support that are aluim the implementation of e-
learning. University administrators play the rofeuaiversity policy-maker. They
impact on e-learning practice through the initiatiof e-learning development
goals and policies that include the provision afjhhiquality technology and
efficient administrative and technical support s (Section 7.2.4). Effective
leadership by university level administrators isatal for successful e-learning
practice because it is required to support the Idpweent of detailed and
well-defined goals, policies and practices for &héng practice.
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Administrators’ considerations include the potdnimapact of e-learning on a
university’s reputation, and finances. In the ursity in this study the university
administrators saw e-learning as a tool that ctweligp the university increase its
competitiveness and reputation and also could makaf least save, money by
way of selling e-learning content and lowering etiomal costs. High university
reputation can benefit a university when they camsell their e-content and also
to attract students and the public to take thao@rses. On the other hand, a high
university reputation can exert pressure on a usityeand instructors to develop
e-learning particularly well-designed e-content édiner universities, enterprises,
and the public. University administrators need tanage the financial
implications of providing e-learning infrastructarerelated technologies and
technical support for e-learning practice. Thusjversity administrators as
leaders need a vision and need to be skilled indooating people and integrating
university wide resources to support e-learningctca. This range of
responsibilities and tasks led to the inclusionadministrators in the model
developed in this study.

A budget to provide the requisite technologies praide manpower support is
an influential issue that can only be addressetthatuniversity-wide level. The

provision of support as an indication that e-leagns valued within the university
and therefore worth pursuing would seem to be afdor instructor and student
adoption of e-learning (Section 5.4.2). The compiature of e-content requires
instructors and students to have access to a i@ngardware and software but a
majority of participants noted the university sigleyl with a budget shortfall to

keep their technology up-to-date (Section 7.2d)addition, e-learning practice
requires a support and staff to provide administeaand technical support
services. This has cost and university organizatiostructure implications

(Section 8.2.2). The provision of financial and goi incentives is a university
wide strategy that can be used to motivate theafise-learning. In this study

money rewards and student assistant support fouaters and graduation credits
for students were provided to encourage and metivedtructors and students to
engage in e-learning teaching and learning (SeGt2m).
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Policy also needs to include a mechanism for psid@sl development in
e-learning and a professional leader to suppogeaing implementation. What a
university defines as a priority influences whastractors pay attention to and
value. Universities in the current Taiwan resedordused context, tend to define
their development goals as research-oriented. As fildings of this study
indicate, instructors in this context are likely concentrate on research, rather
than teaching, because this is linked with pronmoaiad progress (Sections 1.2.2
and 7.2.2). All the more so, when university depelent goals also emphasize
instructors obtaining research funding and pulibeatin this context, university
recognition of, and respect for, instructor conition to e-learning is an
important aspect of the institutional setting. Whestructor contributions to
e-learning are neglected or doubted, they are adikaly to use of e-learning
(Sections 5.3.2 and 5.4.1). On the other hand i & that if policy values
research and publication it is possible that peakeaspect and regard from
university or administrators and colleagues mayvide an incentive for
instructors to develop e-courses. Thus, successfearning practice requires a
well-documented e-learning strategy that sets ¢t overall direction and

objectives for e-learning and recognizes instructortributions.

At the moment, e-learning policy does not have earclsupport policy and
guidelines for e-pedagogy; e-content is assessedefvards. The promoting
e-learning initiatives through emails, newslettensgd acknowledging instructors
who complete significant e-courses and rewardirgntipublicly has changed the
university culture and motivate instructors to @skearning. All these cultural
changes have the potential to affect the atmospbéresing e-learning and
improve the effectiveness of e-learning practicarrént national and university
policy in Taiwan e-learning context does not gitae tlear curricular guidance
and procedures for e-learning practice so the wsityeand instructors do not
know how to implement and design the good e-confi@ne-learning teaching.
The policy also lacks good assessment system taaeahe quality of e-content
(Section 7.2.2). Thus university administrators,uasversity policy makers or
leaders, need to consider the influences and exfp@as$ of instructor and student
adoption of e-learning and then include all thesetheir decisions around

e-learning goals and policy.
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Ambiguous e-learning policies and polices that ladksistency and authority
facilitate local inattention. Ambiguous e-learnipglicies and goals and a lack of
a knowledgeable and supportive e-learning leaderséin lead to mutual distrust
and misunderstanding between university admin@tsaand instructors (Section
7.2.2). A clear vision of the university developrhgoals and e-learning policy
along with effective communication of this visiorreaimportant to the

implementation of e-learning. When instructors atdlents are not familiar with
university e-learning policy, they may do not knawaere or how to apply the
administrative and technical support from the ursitg to help them develop or
uptake e-learning courses. If instructors and stiedere not satisfied with

university e-learning policy, they may not like ¢t the administrative and
technical support from the university. On the othand, insufficient or poor

e-learning supports and resources also hindeructsir and student adoption of

e-learning.

Although Millet and Bibby (2004) introduced congidion of the school
‘situation” when they sought to use Spillane’s moitketheir study of primary
mathematics instructional reform, their model femion the context as ‘that
which surrounds’ (Cole, 1996) an individual teaclmeaking decisions about
teaching mathematics. E-learning practice is aéfiédty university development
goals and e-learning polices including the suppolicy for e-learning. This more
distant, but still immediate, influence on univegrs-learning has been described
in this section. This influence is presented in thedel for this study as
surrounding the instructor-student-technology treedthis is nested within and
supported by the local community of colleaguesieiti peers and support people

further emphasizing the situated and social nattitke e-learning practice.

E-learning is a global trend which is fast growingeducation worldwide so the
more distant wider community outside the universlgo impacts university
e-learning practice. The next section will describe e-learning practice as

situated in the wider socio-cultural context.
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8.2.4 E-learning practice as situated in the wider socio-cultural
context
The social demand for flexibility of learning andlueational services has
influenced the innovation of education worldwide. also affects university
e-learning practice. In the current Taiwan e-leagncontext, there are many
factors affecting development. Not only are instoug and students influenced by
their personal will and capacity to use e-learr(gxgshown by the enactment zone)
and by their respective communities (as in the isgédayer) and the institutional
e-learning environment (as in the third layer) tleeg also affected by factors
from outside the university. These factors can feiged into the national policy
context, external professionals, public, and pawetterprise. These are shown in
Figure 8.4. These external factors are not mutwedblusive and interact with one
another in a variety of ways. For example, the rexdleprofessionals and the
private sectors are peopled by the public. In orddrto complicate the diagram
the researcher does not use circles to representozee of the external influences
and does not use many arrows to indicate all Ioetgveen all the external factors.
These influences can directly and indirectly inflae the institution, the instructor
and student community, and the central enactment.zdhese factors can
impinge directly on the individual instructor omudent without being mediated
through the institutional situation and their conmties. The two-way arrows in
the model represent the two-way dynamic relatigrstbetween four external
factors and two previous factors. All the two-wayoavs in the model present a
circle of influences that can directly or indirgctffect each other and the central
enactment zone.

Figure 8.4
Influences on the e-learning context
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The national government policy factor here refersmational development goals
and policies for education and e-learning. Taiwaa hot been alone in initiating
e-learning reform efforts (Sections 1.1 and 2.3) #re Taiwan government has
been active in and endeavored to promote e-leartungultivate e-generation
talents (Section 1.2.2). For example, universit@s expected to collaborate
online with other universities and to build newatenships with their community
via e-learning (Section 7.2.4). The expectatiomtain collaborative instruction
online from the university has impacted on uniugrsievelopment policy and
university culture. Hence, university instructone axpected to change their
perception and attitude to collaborate their ingtan online with their colleagues
within the university or with other professionalstgide the university (Sections
5.2.3 and 5.3.1). Instructors are also expectedbeicome good public agent
because the government and university think e-legrpractice was a good way
to foster good relationships with the community aadterprises through
well-designed e-learning courses (Section 4.2.dpafning courses are thought
not only for the campus students but also for tiraraunity or for the enterprises’
staff training. Based on national policy, univaestand instructors have pressure
to undertake self-review or internal evaluation aledelop their own plans for
future improvement. National policies can influengeversity development goal
and policy for implementation of e-learning andtinstor teaching and student
learning. Thus, the influences on university e#@ay practice from the wider

national policy context are needed to be considerdge e-learning model.

The influence from the national policy on e-leagnpractice includes two aspects:
visions (or directions) and practical supports @&learning practice. National
policy supports e-learning to cultivate the wholepplation to become an e-
generation and life-long learners via the broadoastcourses to the community,
and even through staff training. The Taiwan govesnntonsiders e-learning can
improve their people’s ICT literacy and skills tdagt to the current information
and knowledge economy era and so the nationalypptiavides practical support
for university e-learning practice. These practsagports include budgets for
building e-learning infrastructures, the purchade technologies, recruiting
technical manpower support, and rewards for e-legrinstructors (Sections

1.2.2 and 4.2.1). In this way, the national pola@an directly and or indirectly
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influence the university implementation of e-leapiand instructor teaching and

student learning in e-learning.

The external professional factor refers to all éhgwofessionals outside the
university with whom the university as a whole, anstructors as individuals,
have contact. These professionals include peopben frother national or
international universities, formal government adwsand inspectors (e.g., the
MOE assessment committee), and external informadodaations (e.g.,
government funded association) (Sections 7.2.1 @8dl). Professionals from
national-wide and/or international universities trinute to the effectiveness of
the university implementation of e-learning and thstructor development of
e-courses as a source of ideas and through th&ocrez high expectation of
well-designed courses. It is possible for the ursNes and instructors to
collaborate with the external professionals in malinstruction, and even to work
collaboratively on the e-learning research proje(®ection 5.2.3). Formal
government advisers and inspectors are includegtlisngroup because they can
directly influence the university reputation andifat through their evaluation on
the performance of university e-learning practicel avhat is seen as ‘good’
e-content (Sections 4.2.4 and 4.3.4). As noted @bavwspection reports are
published placing universities in competition wihe another for good reports.
External informal associations provide up-to-daferimation on e-learning trends
and conferences, and discussion forums for exchgneilearning experiences.
Together these professionals external to a uniyecsin influence directly, and
indirectly, university e-learning practice and mstor practice and so they were

included in the model.

The public factor in the model takes into accourg views and concerns of
non-government sources beyond the university dateéswvith a keen interest in
education. This includes general public, studerémta, and the media. E-learning
can provide the public people more opportunitieshéoeducated and become
life-long learners. People can take e-learning ®&irin community colleges
through the TV and newspapers (Sections 5.3.1 ahd)5Reports in the media
(e.g., TV channels, newspapers) about the benefits-learning can motivate

people to use e-learning and improve their ICTrditg. Parent’s views of

319



e-learning can influence student adoption of ediegy (Section 4.2.4). When
parents consider e-content as an effective suppimeresource to improve their
children’s knowledge and skills they will encourageeir children to take

e-learning courses and view e-content online. Tpiaions of these groups can
directly, and indirectly, influence university ealming practice and instructor and

student adoption of e-learning hence their inclugmothe model.

The private factor influence attends to the infleeerof commercial resource
providers outside the national government or usitersuch as textbook and
e-learning curriculum publishers, commercial edocat websites, audio/video
providers, commercial discipline companies or in#&e training courses, and
e-learning platform and courseware providers. Ressufor e-learning provided
by the private sector can be, and the instructorthis study indicated they are,
beneficial in reducing instructor workload and ea&se student access to a variety
of course materials and content (Sections 5.2855and 6.4.5). Sometimes
instructors can directly adopt CD, videos, VOD ebaok resources into their
e-learning teaching. Students also can view thessaurces as supplementary
sources. Providers also influence e-learning thmougaining courses or
demonstrations of system functionality from commeardiscipline companies,

e-learning platform and courseware.

The interactions amongst national policy, exteymaifessionals, the public and
private sectors also needs to be considered. Tgresps as external influences or
constraints will move in and out of focus for afl the participants involved in
e-learning practice across the university. Forainsg, the influence of the public
may be a focus at the time of an inspection and Haek away again. National
policy in Taiwan has not only encouraged instruetod student use of e-learning
within the universities but also promoted businesaad other enterprises to
develop and use of e-learning as an efficient aosd effective way to improve
staff work capability and the public as long-litatners (Sections 1.2.2 and 7.2.4).
Nation-wide or international-wide, formal or infoah linkages with professionals
outside the university have an influence with nailopolicy. The products of
external professionals in e-learning developmemt icdluence national policy

decisions but they are also influenced by the natiopolicy context and
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worldwide external professional development. Thercgetion of external
professionals is crucial especially when the evahsaassess the performance of
university e-learning practice (Section 7.2.4). i&nly, the private and public
sectors also have mutual influences with nationalicp and external
professionals. The introduction of e-learning cafluence the private sector to
respond this innovation by providing new or adaptechmercial schemes that fit
e-learning structures and requirements based ogdaks of national policy and
external professional development (Sections 5.4% &4.5). Some instructors
and students, directly or indirectly, adopted theoetent provided by the private
book publisher and the commercial resources proviffgections 5.2.3 and 6.2.3).
The public opinions and needs of flexible learnamgl educational services have
impacted the national policy and worldwide extenmalfessional development in
e-learning and also influenced the university amstructors in their e-learning
development and teaching (Sections 4.2.2 and 5.4H)s, this study supports

that e-learning practice is socially and culturaityated.

In considering the model presented here it is iigmbrto note that it differs from
Spillane’s model in that that the wider socio-crdtuexternal influences detailed
above are considered to impact directly on the raéngdnactment zone of
instructors-students-technology. This influenceinisaddition to the way they
shape the instructor professional and student peenmunity within the
university situation. While the external influenaag similar to those proposed in
the Millet and Bibby’'s model their influence is cdered to penetrate through
the other layers of context grounded in the uniteisetting to shape instructor
and student action: they impact on individual instor professional development

and on the whole e-learning context and all tholse are participants.

To sum up, the factors that motivate and inhikstmmctors and students have been
shown to relate to instructor and student persewiblind capacity. Instructor and
student personal resources and technology as atimgdiool are at the center of
the model because other influences are mediatethanthrough instructor and
student personal resources and the technologyeirceéhtral enactment zone for
teaching and learning. Instructors and studentermxpce pressures and daily

influences from technical support people, instrucileagues, and student peers
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in the case of students, to do with their adoptadne-learning. University
administrator decisions around university e-leagnisbevelopment goals and
policies along with support policies and universitsganizational and cultural
aspects also influence instructor and student isdearning. The national policy
context, external professionals, public and prisetors can directly or indirectly
determine instructor and student adoption of eni@gr because these influences
can change their knowledge, dispositions, andudtg to e-learning in their
personal enactment zone. Thus, e-learning pratiafected by, and situated in,
the broader community socially and culturally. Timkegether with the previous
parts in the model, e-learning practice in thiglgtis conceptualized as a dynamic

situated socio-cultural practice.

8.2.5 The nature of e-learning practice within blended learning
E-learning pedagogy, as part of blended learnisgaiconsequence of the
e-learning system which has been described andstied in the previous section.
That is, e-learning pedagogy is derived from irgtyu and student personal
factors associated with their ideas about educati@htheir will and capacity for
technology use along with the particular attributéshe subject of the study and
of the technology itself in an enactment zone. Ascdbed by the model above
e-learning pedagogy is also shaped by the instryectifessional community and
student peer community (Section 8.2.2), the instital situation (Section 8.2.3)
and national policy, external professionals, peyand public factors (Section
8.2.4). E-learning pedagogy is initiated by andivie from the whole of the
context for instructor teaching and student leagnifhis section talks about the
nature of e-learning practice within blended leagnas it emerged within the

context of research-oriented university in Taiwan.

Research has indicated technology can change pgylégee for example Fisher,
Higgins, & Loveless, 2006). Computers, multimedia #éhe Internet or text-based
resources such as online books or articles usemtantively in an e-learning
environment can act in the role of a scaffold (8aa & Perkins, 1998; Fisher,
Higgins & Loveless, 2006). As mentioned earlierSaction 7.2.4, most of the
instructors and students in this study considenedise of online course materials,

and audios/videos, assessment tools, along withchsynous and synchronous
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interactions could help students reflect and costtheir own knowledge and
share experiences pointing to three aspects ofireitey pedagogy: content

delivery, assessment tools, and interaction.

The content delivery aspect of e-learning practice emerges from this study
refers to the provision of course and other mdteramline. The importance
attributed to this aspect by participants in thelgtis consistent with the emphasis
on the replication of course learning content by Tlaiwan government and the
university. The provision of e-content is evaluaisl an aspect of effective
e-learning courses and performance of e-learniragtipe. E-learning content
delivery is thought to provide students with thexibility to preview or review
course ideas at their own convenience of time dadep and at their own pace.
Online course materials can include course lectotes, audios/videos of lessons,
and lists of supplementary references (Sectio).@nline lecture notes provide
students with an electronic rather than a papey odpnaterials they can access
by attending class. Audios/videos of face-to-fagesbns essentially provide a
copy or duplicate student face-to-face instructiime viewing of video (or audio)
of lessons online provides an opportunity for stisewho have attended
face-to-face instruction to review the materialsgr@ted to develop more complete
lecture notes and understandings. It provides aomypnity for those who did not
go to class to access this material. Viewing anterang lecture notes and video
of lessons has the potential to help studentsratidgerstand course materials but
only if students actively engage with these malketia construct knowledge and
skills themselves. The provision of lecture notad audios/videos before class
allows students to preview course materials. This the advantage that students
can concentrate in class sessions because thegt scheed to take comprehensive
notes in class. They are in a better position szulis course content with their
instructors and student peers. Further, a reviewmidd#o of lessons and video of
student presentation also can provide instructocssdudents a chance to reflect
on their own practice and co-construct their idéamwledge, and interactions.
Hence, the provision of lecture notes and audides of lessons online is an
important aspect of e-learning pedagogy for instnuand student use of

e-learning.
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Supplementary online references, websites, auddi®sds and other e-resources
provide students with access to additional souote®ntent (Section 7.2.4). This

material is often more visual and up-to-date thaat tn textbooks. This material

has the potential to enrich student knowledge a@adning because it provides
access to different ways of presenting the samasidehich students may

understand more readily. The provision of courdated references and other
supplementary materials online can be useful whstnuctors do not have time to
teach or explain all the course content in detaitlass. Students also can gain
benefit from viewing these resources online whesythre allowed to interact

with external people and get external professidaeds or help to improve their

learning. Again, the provision of resources suchhés relies on student active

engagement with ideas.

Instructor and student support for the duplicatbdrtlass lectures online and the
online provision of course materials and supplemgmtesources could be seen to
fit with students being passive in a manner moresistent with behaviorism or as
supporting the active personal discovery of knogéedn a manner more
consistent with personal constructivism. The priovisof the same or similar
course materials online and face-to-face can besidered as fitting with a
behaviorist view of learning (Cas# al, 1996). When instructors perceive they
can directly transmit their knowledge to their ®ints in didactic forms of
instruction, they tend to assimilate technologyréplicate face-to-face didactic
forms into their e-learning teaching to provide mapportunities for this to
happen. Instructor perception of “what is taughtt dwhat is learnt” (Elton, 1997)
encourages instructors to develop complete counsesrand videos of lessons
because these are thought to help students unuratedl memorize the course
content. The provision of online supplementary veses fits more closely with a
personal constructivist view of learning becausés thgives students the
opportunity to construct their own understanding@udent learning from
supplementary resources necessarily involves mioa@ rote memorizing of
information that has been transmitted in class l&sa almost invariably,
discrepancies and different ways of presentingsded require students to make
active sense of this material if they are to gaim¥it. From a constructivist view,

the instructor role is to provide students with oppnities, incentives, and
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guidance to construct their own knowledge (see Sisgoal, Sunal, Sundberg, &
Staples, 2002; Shulman and Shulman, 2004). Howaructors cannot “force”
students to construct ideas (von Glasersfeld, 1p®2). Moreover, students do
not always develop the understandings their ingtraantend (Churach & Fisher,
2001). Furthermore, it cannot be assumed that stedell automatically take up
the flexibility and autonomy provided by e-learnicgurse materials. Learner

autonomy only can be seen as a social processl@eeim & Chai, 2003).

The second aspect of e-learning pedagogy refeaisgessment tools for assessing
student learning. Online assignments, quizzes/tesisbe effective in enhancing
student motivation and effort and support studemnitoring of their own
learning. They also can improve instructor teachimge-learning through the
provision of more detailed information on what snt$ know and can do. Online
assignments, quizzes/tests as an e-learning peidagtapl can motivate students
to preview or review course materials before oeraflass. Instructors providing
online quizzes immediately after in-class discussian prompt students to attend
and concentrate on class lectures (Sections 5:/@d36a2.3). These tools can
encourage students to do more practice so theleaam more and better from this.
Students also can learn from all, or those goagjesit assignments along with
instructor and student interactions and feedbadk@mand share the information
with peers. When the answers to online assignmeqigzes and tests are
available immediately after students submit thearkwvthis can support student
learning by maintaining student interest and heknt focus their study effort.
Timely information on student learning can enhamsgructor understanding of
their students’ progress and allow them to adjumsirt teaching approach.
Moreover, the provision of online assignments, ge&ttests can save instructor
time and cost in printing and/or distributing papased materials. In sum, these
tools can support student learning and instrueaching efficiency and quality.

In line with a behaviorist view of learning thispapach meets the perceived need
to provide students with external stimuli and ei®s as reinforcement for
learning. Online assignments, quizzes/test canigeolor extra student drill and
practice along with extrinsic motivation rewardgaligh they may fail to identify

student individual difficulties. Student prior knslge and motivations are often
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ignored in the behaviorist view of learning so thjgproach can, but does not
necessarily; fail to actively engage with indivilséudent understandings. Thus,
these assessment tools could be seen to fit witlests being passive in a manner

more consistent with behaviorism.

The third aspect of e-learning pedagogy refers He interaction between
instructors and students. E-learning provides ulestrs and students more, and
different, opportunities to interact with each ath€his is important because, at
least for the instructors and students in thisstuderaction is seen as beneficial
because it allows for the sharing of experiencaesfanstudents to ask questions
of peers and instructors (Section 7.2.1). Compavetl face-to-face teaching
instructors and students reported more opportgnifeg interaction through
instructional activities including synchronous aaslynchronous interaction in
online discussions, emails, bulletin boards, antlalborative projects (Some
external professionals and e-resource providergigealiscussion forums). These
communication tools can assist instructors to ceften or co-construct their ideas
and knowledge (Shulman & Shulman, 2004). The pdggibf synchronous and
asynchronous interactions provides students wihflgxibility to seek help from
instructors and student peers anytime, and from @age. Synchronous and
asynchronous interactions allow for more and difércollaboration between
students and their peers and even with their io&irs. However, online
interaction requires students to be active and-rsaliaged (Loader, 1991)
because participation is voluntary. Interactiondabs-learning pedagogy requires
instructors to change from being a ‘sage on thgestt ‘guide on the side’ if
e-learning is to involve the full variety of resoas and interactions that are
currently possible (Sections 5.4.3 and 7.2.4).rliesor and student support for
interaction and collaborative learning is consistgith a social view of learning.
Social interaction between instructors and studants student sense of learning
community are features of social constructivism rebg students construct
knowledge via talk (Hodson & Hodson, 1998). Thewtfieed as important in

student and instructor communication in this study.

In the current Taiwan e-learning context, the goment and university describe

e-learning as ‘electronic/online assisted instaucti that is as instruction that
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assists face-to-face instruction (National Scie@@ncil, 2000). The national
policy suggests that the provision of online coumstes and video of lessons is
important so universities and instructors pay ledgention to the online
interactions (Section 4.3.5). The potential of pledicy will encourage universities
and instructors to concentrate on providing couesture notes and video of
lessons as an effective pedagogical approach irdéwelopment of e-learning,
particularly when government and university evalmmtassess these in their
evaluation of the performance of university e-l&agnpractice. Hence, the
strategies for enhancing e-learning practice aésirio take e-learning pedagogy

into account to improve instructor teaching andistu learning in e-learning.

To sum up, the pedagogical approaches and leaopipgrtunities experienced by
students and instructors in this study could besicaned to draw on behaviorist,
constructivist and social views of learning. Instars provided e-content (video
of lessons, course notes and supplementary regsgtitat students could use to
reinforce and memorize lecture material and/or riegm construct their own
understandings. Instructors also assessed thethitep and student learning
quality and efficiency by using online assessmentst Instructors and students
also valued the sharing of ideas and experiendds.cbmplexity is an important
consideration in any planning to enhance universHgarning practice in the

current Taiwan e-learning context.

8.2.6 Concluding comments

The literature review in Chapter 2 indicates reseand development in general
e-learning practice has focused mainly on the growiof technological resources
and the definition of standards for sharing andsirgy learning objects.
Educational reform models to do with ICT integratim schools have focused
more on the individual teacher and their professictevelopment with ICT
(Fisher, Higgins and Loveless, 2006; Zhao, Pugkeldéim &Byers, 2002) or on
students learning with ICT (Lim, 2002; Lim & Han2003). Only a few studies
have considered the broad scope of possible integemn e-learning practice.
E-learning practice does not only require a goatirielogy infrastructure but also

need many human active and collaborative involveéméee also Alonso, Lopez,
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Manrique & Vines, 2005; Zhao & Frank, 2003; ZhaogR, Sheldon & Byers,
2002). This study proposes an e-learning model hvheépresents all the factors
influencing e-learning practice within and outsittee university institutional
situation as these are perceived and experienceddnyinistrators, technical
support people, instructors and students. The breafdparticipants has allowed
for the development of a comprehensive model tccrdes and explain the

influences.

The model derived from this study supports a vibat e-learning practice as a
whole is a socio-cultural system. Participantshim $tudy described the influences,
benefits and challenges to their use of e-learmng manner that indicated that
they experienced e-learning as shaped by the saidlral and technological
context. The model proposed in this study takes adcount the importance of
interactions between instructors, students and td@hnology where these
interactions are shaped by the instructor professioommunity and the student
peer community, the wider university situation amdnational policy, external
professionals, and private enterprise and the palbliarge. In this way, the model
portrays the complexity of change as including peas factors, a redefined zone
of enactment, and interpersonal factors: instructdleagues, technical support
people and student peer communities, and morendlista still immediate factors
arising from the university situation, along witkternal factors arising from the
context outside the university. Those involved his tstudy portrayed effective
e-learning pedagogy arising from this context a®iporating aspects consistent
with behaviorism, constructivist (both personal andial) views of learning. This
suggests e-learning pedagogy can draw from anideauiidleas and opportunities
from each of these theories although participarfgessed preference was for

interaction to support learning.

Although the model that emerged from this studywdheavily on the work of
Spillane (1999) and Millett and Bibby (2004) thenee some key differences. It
also can be distinguished from the previous modi@isICT integration and
e-learning such as those proposed by (Lim & Haf8§32 Shulman & Shulman,
2004; Zhao & Frank, 2003; Zhao, Pugh, Sheldon & rBye2002). The

distinguishing features of the model are:
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Instructors and students and technology in a deetractment zone for
change. Instructor and student voluntary partiogmats essential in the
e-learning component of blended courses so stucherst be included.
Technology is an indispensible mediating tool ile@ning and must be
included in the zone of enactment.

A focus on the broad scope of possible influenae®-tearning practice
not just on individual instructor decision making iadividual student
participation.

E-learning practice as involving a technologicafrastructure and a
human infrastructure. The model points to the irtgpure of the active
involvement of people at all levels of universitig-learning practice
requires the active engagement and collaboratioangnadministrators,
technical support people, instructors and studentzovide the technical
infrastructure and the personal support for engagpem

Recognition that the external influences from pevanterprise, the public,
external professionals and the national policy exintan directly impact

on the central enactment zone of instructor-stutegitnology interaction.

This impact can occur by mediation from univergibficies and practices
but it also can be direct.

An e-learning pedagogy that emerges from the iotema of instructors,
students, and the technology as this is shapeaddiyuctor professional
community and student peer community and the usityesituation and
even the wider community context.

To conclude, the model developed in this study ol an understanding of

existing e-learning practice as part of blendedsesiat the university level.

Another contribution of the study is the analydi®dearning practice in terms of

the three main view of learning that are curremfjuential to show that each of

them may be useful in describing what is considetielpful by student and

instructor participants in e-learning and henceifoproving e-learning practice

in Taiwan at this time. Consideration of this as@yof valued teaching and

learning practices has the potential to inform eckaent strategies for teaching

and learning, and to lead to better decision-makaggrding institutional support

and investment.
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8.3 Limitations of the study
Any educational inquiries have some constraintslanitiations (Cohen, Manion,
& Morrison, 2000). This was also the case for tlse wf questionnaires and

interviews in this study.

The questionnaires are able to gather data frorargelsample that could be
analyzed quantitatively, providing opportunities foe statistical interrogation of
the data. Each participant had the opportunityespond to each question, and to
spend time considering their response. Howeveg fitatm the open questions is
often difficult to interpret due to the use of nipl terminologies. In this study,
the use of postal questionnaires prevented any rappty to clarify unclear
responses. On the other hand, semi-structuredvietes allow for in-depth
exploration of issues raised by participants ananédiate opportunities for
clarification of responses. In this process, theeagcher makes every effort to
minimize any concerns on the participant’s partualieer role as an instructor at
NRU. However, it is possible that some participaares not as open as they may
have been due to this concern. This said, the m&sea being intimately
associated with the context being researched heipthdthe posing of questions

and the interpretation of responses.

In terms of access to participants this study fabeele constraints. Firstly, not all
college e-learning instructors and students werat sguestionnaires and
interviewed because they were volunteers. Secotiudyparticipating instructors

and students were only on-campus at one univeasity so did not include the
community people and other instructors and studehtsse universities cooperate
with NRU in video-conferencing or distance teachinbirdly, the researcher did
not actually see how and what instructors had desigfor the e-learning

component of their courses or how students respbtaléhis. Thus, this thesis is
limited to self-reported data based on the resmortse questionnaires and
interviews. On the other hand, a broad spectrunpesgpectives was elicited:
opinions and experiences were elicited from alséhmvolved in e-learning from

administrators to support people to instructors stndents.
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8.4 Implications of the study
The findings of this study raise several implicaidor consideration by those
involved in university e-learning practice. Theseplications are stated here as

suggestions for the university administrators,ringors and students.

Implications for university administrators

E-learning practice seen as whole is a technologgtated collaborative practice
which is socially and culturally situated. It recps the engagement of a broad
range of participants and many factors influenseractice within the university
situation and the wider context. University adnt@grs would be wise to
recognize the benefits and challenges to instruahor student use of e-learning
identified in this study and to provide the policyanges and necessary practical
support to maximize the factors that enhance amdnmee factors that inhibit

instructor and student use of e-learning practice.

Deciding the most effective blend of instructiorsitategies for a particular
purpose is crucial. Various factors such as sd#laloif the delivery method, the
learning culture of the students, content typets@smd learning effectiveness
need to be considered. Consideration of the aptepess of a delivery system
needs to be based on the relative benefits of aggéct in relation to the course
content and the needs of learners and not simplyoomenience for the designer
or instructors. This is important because this gdaihe focus on learning and the
learner, rather than on instruction or teachingisT$aid adequate funding is
required to ensure that e-learning teaching isaguable from both financial and
human resource perspectives. The need to provigteduiality and accessible ICT
and organizational infrastructures and facilite@sn important implication arising
from the study. Universities need to maintain updatultimedia facilities for
e-learning and, if possible, provide flexible systkinctions and that can connect
internationally. Technical staff who can design anmintain an effective
e-learning platform and provide timely and effidiessupport services for a large
number of instructors and students are also neddedddition, instructor and
student pedagogical concerns such as course devehdmeeds, course attributes,

class sizes, and role changes also affect theignlesmd use of e-learning. It is
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suggested that all these factors need to be tak&n donsideration in the
e-learning development plan and practice. Givenctimaplexity of administrator
decisions around e-learning goals and policy réogiia knowledgeable and
supportive leader who is also able to develop antepproach for e-learning

practice would seem to be crucial.

This study indicates the inhibiting factors of a&aessful e-learning practice are
strongly related to instructor and student persavilland capacity. Instructors
who take great enjoyment in teaching and are cdatite working with
technology are well-suited to this endeavor, butaliathe instructors like to teach
using technology. Many instructors resist e-leagnibdniversities that wish to
promote e-learning need to provide incentives ampasrt to encourage instructor
participation. Universities need to value for edeag instructor evaluation and
promotion. Participants in this study indicatedtinstors face pressure on doing
research and this is why many resist using e-lagrnUniversity policy and
support services, including credits toward instuctenure promotion and
institutional administrative and technical suppfot instructors, and students,
could address this issue and influence decisiomaslopt e-learning. Consequently
providing technical and individual support for @fleing practice could motivate
instructors and students to endeavor to use eiggrparticularly given the time
involved. When instructors are able to spend lése tand effort on e-course
development they can do more research leadingytmd cycle for university and
individual development of teaching and learning aesearch. An added benefit
of high quality support is that such provision Ilgeath mutual respect and
recognition between university and instructors. tiBigants in this study
commented that mutual trust and understanding astopgrticipant groups
(administrators, technical support people, instigctand students) helps to
eliminate some of the challenge in using e-learntBydent commentary also
suggested that they might be persuaded to make ms®eof the e-learning
component of blended courses if well-designed esasuand extra resources are
available. This has implications for profession@velopment in e-learning
pedagogy and for the government and universityaiuating effective e-learning

courses and the performance of e-learning practice.
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Implications for instructors

University instructors have academic freedom, mmeatieir will and capacity in
the use of e-learning teaching is important. Mosgpwnstructors need to share
their time between teaching, service and scholarshithose who use e-learning
instructors need to be intrinsically self-motivat&lhen instructors have strong
personal will to use e-learning, they are prepaaed able to overcome the
challenges in e-learning. This is not the casalionstructors. Although teaching
via e-learning as part of blended courses is nquired for all instructors at this
stage how to entice instructors into e-learningtiit a challenge facing university
administrators. As pointed out above, if univeesitivant instructors to engage in
e-learning they need to provide support servicesentives, and resources to
encourage and support e-learning use. Althoughructstrs putting course
materials online does not necessarily help studentake responsibility for their
own learning and motivate them to learn activelgaih still serve as a first step in

instructor, and student, involvement in the e-leayn

Concerning changing instructor attitude towardeagiing, the research found
that while online work takes time there are besefihstructors enjoy and
appreciate their teaching in e-learning becausant increase instructor-student
interactions. Online interactions provide time flekty and increase
opportunities for communication. Added to this,earhing course materials can
be reused and some materials can be included ilicatibns such as books or
papers. A suggestion from this study is that irdtns be made aware of the
benefits of e-learning to help motivate them toitise

E-learning design is not a simple matter. Thereasone simple solution or best
way to provide for e-learning in a blended learncagirse. When designing and
preparing online course material, instructors neellalance the benefits students
could gain from reviewing previous materials anchsidering supplementary
ideas with the time this will take students, nolydio read and view the material
but also find their way around it. Instructors wibble advised to include guidance
for students on how to use and navigate the omamponent of their course in

order to reduce students’ learning load. In addjtimstructors would also be
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advised to include online discussions, both synobusly and asynchronously,

and collaborative projects in their course desgymotivate student engagement.

Implications for students

University students have freedom to decide whetherot to attend the class and
engage in e-learning, meaning their will and capaic the use of e-learning is
important. The findings indicate e-learning candfgrstudents through flexibility
in time and place of learning; improved learningalify and efficiency, and an
increase in student capacity to adapt to the inddion age. E-learning can also
provide opportunities for online interaction amorsgudents and between
instructors and students. Instructors and studentslved in this study thought
these benefits only arose when students were aamigeliligent in e-learning. The
implication of this for students is that they needbe self-managed and take
responsibility for their e-learning. This also segts that instructors would be
advised to provide support to assist students teoeldp the skills of
self-management and participate in online actisitigain, there implications for
instructor professional development, and for sttideotive engagement if
e-learning is to realize its potential to improvieident learning quality and

outcomes.

8.5 Recommendations for further research

This study has highlighted some of the emergingessregarding the impacts/
challenges of e-learning practice on institutiomdministrators, technical support
people, instructors and students. In order to He &b provide some possible

enhancement strategies for e-learning practiceniveusity science education in

Taiwan, this study has explored the factors thiii@mce e-learning practice at a
political, institutional, instructor, and studeet&l. The findings could be used as
a basis for future policy to enhance tertiary edeay practice at the universities
in Taiwan, especially for university science edigat and to improve the

educational quality for instructors and students.

This study only investigated one national reseanidnted university in Taiwan
so future work could be extended in various comtimna of national and private
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universities and the area of science and non-seiedacation, and even extends
to the wider context internationally. For examptecould compare non-science
e-learning at NRU with other national or internatib research-oriented
universities or explore science e-learning at bathtional and private
non-research-oriented universities. This studyrhasly investigated the factors
and strategies from institutional administratorp@art person, instructor and
student perspectives for enhancing e-learning ioeets a whole rather than for
the specific e-learning course content. Thus, iy tng using some incentives as
encouragement to motivate instructor or studentaiselearning and examined
their effectiveness and the research methods coludohge, perhaps by using
observation and or intervention. Furthermore, algtothis study is focused on
the university level, it still can apply to the mary and secondary school or
technology colleges. The main differences betwe@&lJNand these levels of
schools are the teachers do not have academicofreexhd are often most

affected by the national or school policy and @uium development.

8.6 Final comments

As a lecturer at the Computer and Network Centex mational research-oriented
university in Taiwan, the researcher is particufderested in e-learning and so
she was eager to explore why only a few instruclikesto use e-learning while
many do not. She also knew and understood the xtoftte e-learning well and
realised the need to engage high—level adminisgato the reserch to better
understand existing e-learning practice. She aatised that the research would
more likely have a practical impact if its findingsd implications could be
synthesised to produce an explanation of the cusgnation that might also

provide a means to discuss possible action.

E-learning as part of blended learning was thounghinstructors and students in
this study to provide benefits but challenges waiso identified. The model

developed in this study indicates instructor andisht use of e-learning depends
on the interaction of instructors, students andtéie@nology within an enactment
zone which is nested within instructor professicaradl student peer communities
and the institutional situation all of which in tuare influenced by national policy,
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external professional, private and public factditse model provides a framework
that encompasses and links the factors that infli@alearning use as perceived
by administrators, technical support people, irtdtns and students. Given the
trend towards blended learning courses that includ®mmponent of e-learning
university administrators, technical support stafistructors and even students
themselves need to consider how to enhance thermtummplementation of
e-learning in order to protect and enhance theanarquality of courses for both
students and instructors. It is anticipated thatfthdings, suggestions and model
presented in this study will contribute to bettestiuctor teaching and student
learning and better administrator decision-makiegarding institutional policy,
investment in learning technologies, and supporvises for e-learning, and
ultimately in the enhancement of e-learning pra&ctas part of undergraduate

education in the research universities.
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Appendix A: Informed Consent Form for Vice Principal

The University of Waikato
Centre for Science and Technology Education Resedr¢CSTER)
Enhancing the Existing E-learning for University Seence Education in Taiwan

Information for Vice Principal

Researcher: Su-Chen Wang (PhD student), Centi&cience and Technology
Education Research (CSTER)y&hsity of Waikato, Hamilton, New Zealand
(Tel: 64-7-8384466~8923, RookP G.20, e-mail: swll0@waikato.ac.nz)
Supervisor: Prof. Alister, Jones, (CSTER), Unsityrof Waikato, Hamilton, New Zealand
(Tel: 64-7-8383366~4245, Fa4:7-8384272, Room: KP G.25,
e-mail: a.jones@waikato.ac.nz)

The Study

Hello. This study is part of my PhD research. Thaalgof the research is to develop a better
understanding of existing e-learning practice atN@nd to explore what are the challenges, benefits
and related success factors of e-learning praclibe. overall aim is to be able to suggest some
strategies to enhance the practice of e-learnirsgignce education at NRU.

1) As first step toward this goal, a semi-systematicestigation will be undertaken of the
existing situation specifically from the perspeetiof administrators and experienced online
educators and their students regarding the bergdfitsaching and learning in the e-learning
context. This will better inform the researcherkelfy aspects, prospects and challenges to
teaching and learning in the e-learning context.

2) Next, an in-depth investigation will be conducteihvthe instructors and students from the
Departments of Physics and Life Science to ask thby do, and do not, use e-learning and
what they see as the benefits and challenges.

3) From these some suggestions will be developedhara® e-learning in science education.

The main research question is: What is effectieeiice of e-learning for university science eduarati
in Taiwan? Some of the questions relating to théearch are:
1. What is the context of e-learning practice in gegtieducation in Taiwan?
2. What do university administrators and technicalpguppeople in Taiwan see as the benefits
and challenges of e-learning?
3. What are instructors’ perceptions of what makesatiife e-learning in Taiwan?
4. What are students’ perceptions of what makes éffeetlearning in Taiwan?
5. What are instructors’ and students’ perceptionstodt would enhance the practice of the e-
learning science education in Taiwan?

This research is devised from the desire to impedearning practice for instructors and students a
NRU in Taiwan. This study will adopt an interpretiparadigm as the basis for its research
methodology to capture the richness of particigee#perience in a natural context. The information
for the research will be collected through intewseand questionnaires. The sample for this quisigat
case study will include administrators, techniagport people, professional faculty members who
design and implement e-learning courses, and Physid Life Science department faculty members.
The researcher will interview 4~6 groups of studemiose instructors have and have not received the
student assistant support to use e-learning sysfeguestionnaire will be sent to instructors and
students who involved in e-learning teaching ardrimg in the university.

Your Contribution

Firstly, thank you very much for your support of emvanced study in New Zealand.
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Secondly, | hope to gain your consent to intervibes Dean of Academic Affairs and the Director of
the Computer and Network Center and their peopiht énstructors involved in e-learning courses
and their students, and 6~8 instructors in the iekyand the Life Science Departments. | would also
like to send the questionnairesthe online instructors and their students td fit their perceptions
of challenges faced, benefits gained, expectatamkrelated experiences of the effective e-learning
practice at NRU.

The following are the ethical guidelines for thedst.

Ethical Guidelines

The research will follow the University of Waikattuman Research Ethics Regulations 2000 and the
ethical guidelines of the New Zealand AssociatidnResearch in Education (NZARE). If the
participants take part in this study, they will bate following rights:

Confidentiality and Anonymity

I am committed to respecting the participants’ @cy and maintaining confidentiality. The

information collected from the interviews will beeated as strictly confidential. All quotes and
transcripts will be coded and a pseudonym will keduin the report in order that the participants’
identity is not revealed.

Right to withdraw

Participants have the right to withdraw from thee@rch at any stage or choose not to answer any
question. Participants can ask questions regartiegesearch. If they have any concerns regarding
their participation in the project, they approack ®u-Chen Wang (see first page for my contact
details). For any unresolved concerns please contgsupervisor, Professor Alister Jones (ph: 002-
64-7-8384466~4245, or Fax: 002-64-7-8384272 oherfdllowing e-mail: a.jones@waikato.ac.nz).

Ownership
The participants have copyright on any data produme them. | will have the copyright on any

analyses and materials | produce. The participaittdiave the right to access the data collectedfr
them and transcripts of the interview will be madailable to them to check the accuracy as wetlbas
approve usage in the research. All informationestéld in the form of audiotapes, transcripts, notes
and computer printouts will be kept in secure gerat Centre for Science and Technology Education
Research, University of Waikato, Hamilton, New zZswl and destroyed at the conclusion of the
research.

Use of information
The information obtained will be used for a PhDsteeand may be used for other publications and
presentations.

Thank you in advance for your consent.

Yours sincerely,

Su-Chen Wang

1 NRU is a pseudonym. The real name of the uniyeisinot used in this thesis due to protecting the

privacy of the respondents.
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Appendix A: Informed Consent Form for Vice Principal

Informed Consent

| have read the Information for the Vice Principall agree to the
university and the named administrators, techrsopport people and
instructors being interviewed, and other onlingringors and their
students being approached to be involved in theared under the

conditions set out above.

Name:

Signed:

Date:
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Appendix B: Informed Consent Form for Deans,
Director. and Heads of Departments
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Appendix B: Informed Consent Form for Deans,
Director, and Heads of Departments
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Appendix C: Informed Consent Form for Dean of Acadenic Affairs and
the Director of the Computer and Network Centre
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Appendix C: Informed Consent Form for Dean of Acadenic Affairs and
the Director of the Computer and Network Centre
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Appendix D: Informed Consent Form for Group leaderof the Teaching
Information in the Office of Academic Affairs
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Appendix D: Informed Consent Form for Group leaderof the Teaching
Information in the Office of Academic Affairs
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Appendix E: Informed Consent Form for Technical Sugort Staff

Centre for Science and Technology
Education Research

The University of Waikato

Private Bag 3105

Hamilton, New Zealand

Su-Chen Wang

KP G.20, Centre for Science and Technology
Education Research (CSTER)

University of Waikato, Hamilton, NZ

Tel: (O) 64-7-8384466~8923

: Ph: 64-7-838 4035 .The .
lglx(gg;gjfgggiggz (Centre direct line) University
: O ; Fax: 64-7-838 4272 of Waikato
e-mail:swll0@waikato.ac.nar Te Whare Wananga
suchenl@gmail.com o Waikato

Invitation to be interviewed for the research:
“Enhancing existing e-learning for university educdion in Taiwan”

Dear technical support staff:

Hello. My name is Su-Chen Wang. | am a senior lect@t NRU and am currently undertaking
advanced study for a PhD with the support of théveéhsity. | am a PhD student at the Centre for
Science and Technology Education Research (CSTBRiversity of Waikato, Hamilton, New
Zealand. The goal of my PhD research is to develdgetter understanding of existing e-learning
practice at NRU. The overall aim is to be ableuggest some strategies to enhance the practice of e
learning. | think it is important that your ideasdasuggestions as a technical support staff ineblme
e-learning are incorporated into the developmem-kefarning. | invite you to take part in an iniew

for this study. Your participation is importantsoggesting ideas for how to enhance the qualit-of
learning now and in the future. Your cooperatiot & greatly appreciated.

You are invited to be interviewed in this researtfterviews will allow me to explore your
experiences of e-learning in more depth. The ing@nnormally will be up to 30 minutes. With your
permission the interviews will be audio taped arahgcribed. The information you provide will be
kept confidential and you will not be identifiedany reports.

All the information obtained will be destroyed &etconclusion of the research. The information
obtained will be used for a PhD thesis and maydwel for other publications and presentations.

You can ask questions regarding the research.uityave any concerns regarding your participation in
the research, you can approach me Su-Chen Wandasead this page for my contact details). For
any unresolved concerns please contact my supervidof Alister Jones (KP G.25, CSTER,
University of Waikato, Hamilton, New Zealand; TeD2-64-7-8384245, or Fax: 002-64-7-8384272 or
on the following e-mail: a.jones@waikato.ac.nz).

Thank you very much in advance for your time anigfaé participation.

Yours sincerely,

Su-Chen Wang
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Appendix E: Informed Consent Form for Technical Sugort Staff

Informed Consent for: Centre for Science and Technology
Education Research

i ioti _ The University of Waikato
Enhancing existing e Private Bag 3105

Hamilton, New Zealand

learning in universi .The .
g ty Ph: 64-7-838 4035 (Centre direct line) Ufn\Rlle‘Ial‘(Slty
. . . : -7- entre direct line 0 aikato

education in Taiwan ... 64.7-838 4272 Te Whare Wananga

o Waikato

Please hand in this consent form to me.
Or send to my office at 5F of the Computer and Netark Centre.

| have read the Invitation to be interviewed fog tksearch: “Enhancing existing er

learning in university education in Taiwaaid agree to participate in the study under

the conditions set out.

Name: Signed:

Date: E-mail:

Contact phone:

Please tick one or two of the following time wowldit you to take part in a group-
interview.

Feb 17 (Friday)

Feb 21 (Monday)

Feb 22 (Tuesday)

Feb 24 (Thursday)
Feb 25 (Friday)

Other (Please specify):

oooooaa

I will email or ring you to confirm a time and pkéor our interview discussion.

Thank you very much for your participation and interest!
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Appendix E: Informed Consent Form for Technical Sugport Staff (Chinese)
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Appendix E: Informed Consent Form for Technical Sugport Staff (Chinese)
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Appendix F: Informed Consent Form for Student Assigant

Centre for Science and
Technology Education
%Research

Su-Chen Wang

KP G.20, Centre for Science and Technology Edueati
Research (CSTER)

University of Waikato, Hamilton, New Zealand

Tel: (O) 64-7-8384466~8923 The University of Waikato

Private Bag 3105

Tel: (O) 64-7-8582988 , .The .
Fax: 64-7-8384272 Ph: 64-7-8384466~8923 Hamilton, New Zealand })anwgirksa{%
e-mail: swl10@waikato.ac.nar Ph: 64-7-838 4035 Te Whare Wananga

suchenl@gmail.com Fax: 64-7-838 4272 o0 Waikato

Invitation to be interviewed for the research: “Enhancing existing e-
learning for university education in Taiwan”

Dear student assistant:

Hello. My name is Su-Chen Wang. | am a senior lect@t NRU and am currently undertaking
advanced study for a PhD with the support of thévélsity. | am a PhD student at the Centre for
Science and Technology Education Research (CSTBRiversity of Waikato, Hamilton, New
Zealand. The goal of my PhD research is to develdgetter understanding of existing e-learning
practice at NRU. The overall aim is to be ableuggest some strategies to enhance the practice of e
learning. | think it is important that your ideasdasuggestions as a student assistant involved in e
learning are incorporated into the development-l&fagning. | invite you to take part in an intewie

for this study. Your participation is importantsoggesting ideas for how to enhance the qualig-of
learning now and in the future. Your cooperatiot & greatly appreciated.

You are invited to be interviewed in this researttiterviews will allow me to explore your
experiences of e-learning in more depth. Eachviger normally will be up to 30 minutes. With your
permission the interviews will be audio taped arahgcribed. The information you provide will be
kept confidential and you will not be identifiedany reports.

All the information obtained will be destroyed &etconclusion of the research. The information
obtained will be used for a PhD thesis and maydwel dor other publications and presentations.

You can ask questions regarding the research.ulthyave any concerns regarding your participation in
the research, you can approach me Su-Chen Wandasexd this page for my contact details). For
any unresolved concerns please contact my supenisofessor Alister Jones (KP G.25, CSTER,
University of Waikato, Hamilton, New Zealand; TeD2-64-7-8384245, or Fax: 002-64-7-8384272 or
on the following e-mail: a.jones@waikato.ac.nz).

Thank you very much in advance for your time anigfiaé participation.

Yours sincerely,

Su-Chen Wang
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Appendix F: Informed Consent Form for Student Assisant

Informed Consent for: Centre for Science and Technology
Education Research

Enhancing existing e- o ,
The University of Waikato

learning in university Private Bag 3105 .The .
Hamilton, New Zealand University
education in Taiwan Ph: 64-7-838 4035 (Centre direct line) of Waikato

Te Whare Wananga
o Waikato

Fax: 64-7-838 4272

Please hand in this consent form to me.

| have read the Invitation to be interviewed fog tksearch: “Enhancing existing er

learning in university education in Taiwaaihd agree to participate in the study uf

the conditions set out.

Name: Signed:

Date: E-mail:

Contact phone:

nder

Please tick one or two of the following time wouslgit you to be interviewed.
[0 Feb 17 (Friday) 4:30 pm~5:30 pm

Feb 21 (Monday) 1:30 pm~2:30 pm

Feb 22 (Tuesday) 9:00 am~10:00 am

Feb 24 (Thursday) 10:00 am~11:00 am

Feb 25 (Friday) 1:30 pm~2:30 pm

[0 Other (Please specify):

O 0O0o0oad

I will email or ring you to confirm a time and pkéor our interview discussion.

Thank you very much for your participation and interest!
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Appendix G: Informed Consent Form for E-learning Instructors

Su-Chen Wang Centre for Science and Technology
KP G.20, Centre for Science and Technology Education Research

Education Research (CSTER)

University of Waikato, Hamilton, New ZealandThe University of Waikato

Tel: (O) 64-7-8384466~8923 Private Bag 3105

Tel: (H) 64-7-8582988 Hamilton, New Zealand .The .
Fax: 002-64-7-8384272 Ph: 64-7-838 4035 (Centre direct line) University
e-mail:swllO@waikato.ac.nar Fax: 64-7-838 4272 ofWalkato
suchenl@gmail.com & W(};?/rvfai‘ffﬁza"ga

Invitation to be interviewed for the research: “Enhancing existing e-
learning for university Science education in Taiwah

You are invited to be interviewed in the reseatoterviews will allow me to explore your experiesce
of e-learning in more depth. Each interview normalill be up to 30 minutes. With your permission
the interviews will be audio taped and transcribitk following issues will be explored:

1. How e-learning courses are currently conducted?

2. What are some of the key factors associated wilitéfe teaching and learning in this
context?
What are instructors’ perspectives of what makesffectiveness of e-learning?
What are the challenges faced by instructors ardests?
Why do instructors use e-learning with/without stedent assistant support from university?
What are the benefits of assistance support?
What changes do instructors think would help theath e-learning courses more effectively/
efficiently?

Nookw

| am committed to respecting your privacy and naimihg confidentiality. The information collected
from your interviews will be treated as strictlynfimlential. All quotes and transcripts will be cade
and a pseudonym will be used in the report in otidatr your identity is not revealed.

All the information obtained will be destroyed &etconclusion of the research. The information
obtained will be used for a PhD thesis and maydwsl dor other publications and presentations.

You can ask questions regarding the research.ulthyve any concerns regarding your participation in
the research, you can approach me Su-Chen Wandofsed this page for my contact details). For
any unresolved concerns please contact my supervidof Alister Jones (KP G.25, CSTER,
University of Waikato, Hamilton, New Zealand; TeD2-64-7-8384245, or Fax: 002-64-7-8384272 or
on the following e-mail: a.jones@waikato.ac.nz).

Please indicate whether you'll be interested imgednterviewed. Please write down your contact
details (e.g. e-mail, phone number or mobile numbethe end of this letter if you would like to be
contacted. Thank you very much in advance for yauticipation and help.

Yours sincerely,

Su-Chen Wang
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Appendix G: Informed Consent Form for E-learning Instructors

Informed Consent for: Centre for Science and Technology
" Education Research

i ot _  The University of Waikato
Enhancmg existing e Private Bag 3105

Hamilton, New Zealand

learning in university  pn: 64-7-838 4035 Univgesity
) ) . (Centre direct line) of Waikato
ed ucatlon N TaIWan Fax: 64-7-838 4272 Te Whare Wananga

o Waikato

Please fax this reply to:
Ms Su-Chen Wang

CSTER, University of Waikato
Private Bag 3105

Hamilton

New Zealand

Fax No: 002 64 7 838 4272

Or mail with the questionnaire using the stamped adressed

envelope provided.

| have read the Invitation to be interviewed fog tksearch: “Enhancing existing e-

learning for university education in Taiwaaid agree to participate in the study

under the conditions set out above.

Name: Department:
Signed: Date:
E-mail:

Contact phone:

I will email or ring you to confirm a time and pkéor our interview discussion.

Thank you very much for your participation and interest!
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Appendix H: Informed Consent Form for Non-e-learning Science Instructors
(Chinese)
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Appendix H: Informed Consent Form for Non-e-learning Science Instructors

English
Su-Chen Wang Centre for Science and Technology
KP G.20, Centre for Science and Education Research

Technology Education Research (CSTER),
University of Waikato, Hamilton, New The University of Waikato

Zealand .

Tel: (O) 64-7-8384466~8923 Private Bag 3105

Tel: (H) 64-7-8582988 Hamilton, New Zealand .The__.
Fax: 002-64-7-8384272 Ph: 64-7-838 4035 University
e-mail:sw110@waikato.ac.nar (Centre direct line) of Waikato
suchenl@gmail.com Fax: 64-7-838 4272 Te Whare Wananga

o Waikato

Invitation for the research: “Enhancing existing edearning for
university education in Taiwan”

Dear Professor :

Hello. My name is Su-Chen Wang. | am a senior lectat NRUand am currently
undertaking advanced study for a PhD with the stpgfahe University. | am a PhD
student at the Centre for Science and Technologyc&itbn Research (CSTER),
University of Waikato, Hamilton, New Zealand. Theayjof my PhD research is to
develop a better understanding of existing e-legrractice at NRU. The overall
aim is to be able to suggest some strategies taneehthe practice of e-learning. |
invite you to take part in this study by being miewed. Your participation is
important in providing information about the reasarhy you do not use e-learning
teaching, identifying issues that are importang4learning in Taiwan and suggesting
ideas for how to enhance the implementation ofaeni@g in the future. Your
cooperation will be greatly appreciated. Pleasd imaiusing the attached stamped
addressed envelope, or fax the completed consent fiack to me as soon as
possible.

The information you provide will be kept confideaitand you will not be identifiable
in any reports. Each interview normally will takes$ than half an hour. A letter
outlining what the interviews will involve and iniig you to take part is included
with this invitation letter (please see attachmehtjope you will agree to talk with
me about your experiences.

Thank you very much in advance for your time anigfiaé participation.

Yours sincerely,

Su-Chen Wang
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Appendix H: Informed Consent Form for Non-e-learning Science Instructors
(Attachment)

Su-Chen Wang Centre for Science and Technology

KP G.20, Centre for Science and Technology Education Research

Education Research (CSTER)
University of Waikato, Hamilton, New Zealan
Tel: (O) 64-7-8384466~8923

he University of Waikato
rivate Bag 3105

Tel: (H) 64-7-8582988 Hamilton, New Zealand Uni\;g%sity
Fax: 002-64-7-8384272 . . i

ax - Ph: 64-7-838 4035 (Centre direct line) of Waikato
e-mail:sw110@waikato.ac.nar . 64.7-838 4272 Te Whare Wananga
suchenl@gmail.com Fax: 64-7-838 427 o Waikato

Invitation to be interviewed for the research: “Enhancing existing e-
learning for university education in Taiwan”

You are invited to be interviewed in the reseatoterviews will allow me to explore your experiesce
of e-learning in more depth. Each interview normalill be up to 30 minutes. With your permission
the interviews will be audio taped and transcribigte following issues will be explored:

1.  Why do you not use e-learning? What would influepae to use e-learning in your courses?

2. What are the challenges faced by instructors ardests?

3 In your view, what strategies might be used to eobae-learning practice for science

education?
4.  What changes are necessary for university andfangtructors from your perspective?

| am committed to respecting your privacy and mamihg confidentiality.The information collected
from your interviews will be treated as strictlynfilential. All quotes and transcripts will be cadde
and a pseudonym will be used in the report in otidatr your identity is not revealed.

All the information obtained will be destroyed &etconclusion of the research. The information
obtained will be used for a PhD thesis and maydwel fior other publications and presentations.

You can ask questions regarding the research.uitwyave any concerns regarding your participation in
the research, you can approach me Su-Chen Wandofsex this page for my contact details). For
any unresolved concerns please contact my supervidof Alister Jones (KP G.25, CSTER,
University of Waikato, Hamilton, New Zealand; TeD2-64-7-8384245, or Fax: 002-64-7-8384272 or
on the following e-mail: a.jones@waikato.ac.nz).

Please indicate whether you'll be interested imgednterviewed. Please write down your contact
details (e.g. e-mail, phone number or mobile numbethe end of this letter if you would like to be
contacted.

Thank you very much in advance for your participatand help.

Yours sincerely,

Su-Chen Wang
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Appendix H: Informed Consent Form for Non-e-learning Science Instructors
(Attachment)

Informed Consent for: Centre for Science and Technology Education
’ Research

Enhancmg eX|St|ng e- The University of Waikato

. . . . Private Bag 3105
learning in university Hamilton, New Zealand .The .
Ph: 64-7-838 4035 University
education in Taiwan (Centre direct line) of Waikato
Fax: 64-7-838 4272 Te Whare Wananga

o Waikato

Please fax this reply to:

Ms Su-Chen Wang

CSTER, University of Waikato
Private Bag 3105

Hamilton

New Zealand

Fax No: 002 64 7 838 4272

Or mail with the questionnaire using the stamped adressed
envelope provided.

| have read the Invitation to be interviewed fog tksearch: “Enhancing existing e-

learning for university education in Taiwaaid agree to participate in the study

under the conditions set out above.

Name: Department:
Signed: Date:
E-mail:

Contact phone:

I will email or ring you to confirm a time and pkéor our interview discussion.

Thank you very much for your participation and interest!
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Appendix |: Informed Consent Form for E-learning Students (Enalish

Su-Chen Wang Centre for Science and
KP G.20, Centre for Science and Technology ;‘chzgcr’é?]gy Education
Education Research (CSTER)

University of Waikato, Hamilton, New Zealand  The University of Waikato
Tel: (O) 64-7-8384466~8923 Private Bag 3105

Tel: (H) 64-7-8582988 Hamilton, NZ .The .
FaX'( 0)02-64-7-8384272 Ph: 64-7-838 4035 %“WS&%%
) il: ik (Centre direct line) SAThacte
e-mail: swll0@waikato.ac.nar Fax: 64-7-838 4272 b Wiame Wi

suchenl@gmail.com

Invitation to be interviewed for the research:
“Enhancing existing e-learning for university educaon in Taiwan”

Dear student:

Hello. My name is Su-Chen Wang. | am a senior kecttat NRU and am currently
undertaking advanced study for a PhD with the sttpgfdhe University. | am a PhD student
at the Centre for Science and Technology Educaiesearch (CSTER), University of
Waikato, Hamilton, New Zealand. The goal of my Pr&3earch is to develop a better
understanding of existing e-learning practice atNRhe overall aim is to be able to suggest
some strategies to enhance the practice of e-tearhthink it is important that student ideas
and suggestions are incorporated into the developofee-learning. | invite you to take part
in a group-interview for this study. Your particijmm is important in suggesting ideas for
how to enhance the quality of e-learning now andhim future. Your cooperation will be
greatly appreciated.

You will be involved in a group-interview with abob3~5 other students. Each group-
interview should take about 30 minutes. The inmviseeks to identify the factors,
challenges, benefits and disadvantages of currégdraing practice. With your permission
the interviews will be audio taped and transcribHte information you provide will be kept
confidential and you will not be identified in amgports. All the information obtained will be
destroyed at the conclusion of the research. Tleenmation obtained will be used for a PhD
thesis and may be used for other publications agseptations.

You can ask questions regarding the research. uf have any concerns regarding your
participation in the research, you can approachSm€hen Wang (see top of this page for
my contact details). For any unresolved concereag@ contact my supervisor, Prof Alister
Jones (KP G.25, CSTER, University of Waikato, Haom)] New Zealand; Tel: 002-64-7-
8384245, Fax: 002-64-7-8384272 or on the follondAgail: a.jones@waikato.ac.nz). Thank
you very much in advance for your time and helptticipation.

Yours sincerely,

Su-Chen Wang
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Appendix |: Informed Consent Form for E-learning Students

Informed Consent for: Centre for Science and
Technology Education Research

Private Bag 3105
Hamilton, New Zealand

- - - - . .Th '
learning in university Ph: 64-7.838 4035 Ijienlvei"ﬁ"w
o . Fax: 64-7-838 4272 of Waikato
education in Taiwan Te Whare Wananga

Please hand in this consent form to me.

Or send to my office at 5F of the Computer and Netark Centre.

| have read the Invitation to be interviewed fog tksearch: “Enhancing existing er

learning for university education in Taiwaahd agree to participate in the study

under the conditions set out.

Name: Signed:

Date: E-mail:

Contact phone:

Please tick one or two of the following time wouwldit you to take part in a group-
interview.

Feb 18 (Friday) afternoon 3:30~4:30

Feb 21 (Monday) afternoon 4:30~5:30

Feb 22 (Tuesday) afternoon 4:30~5:30

Feb 24 (Thursday) afternoon 4:30~5:30

Feb 25 (Friday) afternoon 3:30~4:30

Other (Please specify):
I will email you to confirm a time and place forraaterview discussion.

OoOoOoOooo

Thank you very much for your participation and interest!
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Appendix J: Invitation Letter with Questionnaire for E-learning Instructors

Su-Chen Wang Centre for Science and Technology
KP G.20, Centre for Science and Technology Education Research
Education Research (CSTER), University of

Waikato, Hamilton, New Zealand The University of Waikato

Tel: (O) 64-7-8384466~8923 Private Bag 3105

Tel: (H) 64-7-8582988 Hamilton, New Zealand U .The .
Fax: 002-64-7-8384272 Ph: 64-7-838 4035 (Centre direct line) Ofn‘ll\‘/’girkség
e-mail:swllOo@waikato.ac.nar Fax: 64-7-838 4272 Te Whare Wananga
suchenl@gmail.com 0 Waikato

Invitation for the research: “Enhancing existing etearning for
university education in Taiwan”

Dear Professor

Hello. My name is Su-Chen Wang. | am a senior kecttat NRU and am currently
undertaking advanced study for a PhD with the sttpgfdhe University. | am a PhD student
at the Centre for Science and Technology Educaiesearch (CSTER), University of
Waikato, Hamilton, New Zealand. The goal of my Pr&3earch is to develop a better
understanding of existing e-learning practice atNRhe overall aim is to be able to suggest
some strategies to enhance the practice of e-tearhinvite you to take part in this study by
completing the attached questionnaire. Your p@diidbn is important in providing
information about e-learning teaching experienaentifying issues that are important in e-
learning in Taiwan and suggesting ideas for hownbance the quality of e-learning in the
future. Your cooperation will be greatly appreciate

The questionnaire will take 15 — 20 minutes to clatep although you may choose to take
longer to write more detailed responses. Pleasktheacompleted questionnaire back to me,
using the attached stamped-addressed envelopegumnitber 30, 2004 or as soon as possible.

The information you provide will be kept confidaeadtand you will not be identifiable in any
reports. Completion of this questionnaire will tzkeén as consent to use the data in the
research.

To gain more in-depth information | would also lite conduct interviews with some staff.
Each interview normally will take less than half &our. A letter outlining what the
interviews will involve and inviting you to take mais included with this questionnaire
(please see attachment). | hope you will agrealkowith me about your e-learning teaching
experiences.

Thank you very much in advance for your time angfaé participation.

Yours sincerely,

Su-Chen Wang
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Appendix J: Invitation letter with Questionnaire for the E-learning Instructors (Attachment

Section 1: Your details

This section hopes to obtain information on youwrkgmound (Please tick the appropriate box)

1. Your name

2. Your email address

3. Department

you have?

4. Gender O male O female
5. Your current position O full professor O associate professor
O assistant professor O lecturer
6. Age O<30 [0O30~40 O 41~50 0O 51~55 0O 56+
How many years O 0~5years [6~10years [ 11~15 years

teaching experience do | ) 16-20 years 0 21~25 years [ 26+ years

8. Please indicate the year | L Freshmanll Sophomoreld Junior L1 Senior

Itevels?you usually O Master O PhD (You may select more than one)

each?

9. Are you familiar with the | National policy on e-learning? Oyes [Ono
following? University policy on e-learning? Oyes [Ono

Section 2: Your e-learning experiences with the umersity e-learning system

This section hopes to obtain information regardiogr experiences with the Network Teaching
System at NRU and your general perceptions of eleg practice.iﬁ%’[ ATRLES "IV [0 1504
S A (I 58 Y | 0 IR RO (L 1 58 e R -

10. How many years teaching experience in
e-learning do you have?

Please ticlONE box:
O 0~1 year 2 yeard 3 years[ 4 years[d 5+ years

11. How many e-learning courses have you
taught?

Please tickONE box:

O This is my first e-learning course

[0 2 courses] 3 courses [ 4 courses
[0 5 courses] 6+ courses

12. How would you rate your ability to use
e-learning?

Please ticlONE box:
O O O O O
beginner intermediate expert

13. What kind of auxiliary equipment have you used in pur e-learning course(s)? Please tick as many

as apply. ™ [l PSR 2 e ) L g

[ POt B ER0E 2GR 5, )

CD-ROM
Video

Audiocassettes
Digital camera
Video camera

Scanner

Other:

OOoOoOoooono
Ooooooooo

VOD (Video on Demand online)

13b. Please go back and put another tick besidetyau found helpful.
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14. which of the following teaching methods have you sl in your e-learning course(s)?
(Please tick as many as apply) 5[|{7Ei5555 4 3k (L6 jieh | [Sugy i 5 30 -2

(%ET [ HEE)

O Course notes on the e-learning SystéiH(E k] *Trqlifv’} FHE S )

O References (book/website/hints, etc.) on the arlegrsystemfy & eV v 55 5 )

O Video of my lesson(s) on the e-learning systﬁifdj(f%\'*é{ iw%&’#}%&ﬁﬁ’r& FEEE AR )

O Student projects/reports onhrﬁaﬁé}ai pJgﬁ:ﬁz%ﬁ/%f i 5 23R )

O Video of students presenting their projects on{iies & fg”;éjlz;t %FIE{/. #}Jéa,@&#}g%ﬁ“ifr& FEE R
iy

[0 Online discussion (including discussion board, chatn, etc.)%'%lfﬂé]‘ﬁ%, EIJ?F',F%J‘FEF%E& e RS

O Online group discussionis - .éﬁii'ﬁ]‘ﬁ%)

O Collaborative projects or assignmequigﬁ (EEIJI TEEK)

LI Online quiz or test or assignmert(~| & iy & i 1 L= )

O Other:

15. Which of the following personal factors influence gur use of the university e-learning system?
(Please tick at left column as many as apply)

IYNFEAE R~ NS R S R | SR R B R (i S TR 2, R
OO I am comfortable Iwith the systerb & & il E'j [P=gE 0, ’é&?j )
OO Pressure from students$: ¢ 155 % [IVEx] 1)
OO 1t improves the efficiency of my teachingﬁgtj%fgqu‘}?r?;%ﬁlfﬁi”}ﬂ
OO Promotion issues (for tenure syster’q@’(’ﬁ:f@ﬁpnﬁ[ %*%Fj)
00O Requirement from department or university (! ==_FRy 2945 fvfol )
OO Incentive payii?gﬁﬂf@"'%, i/[@%l!ﬁ[bﬁfmp?f )
OO Source of income (make money from e-learning emtnietc. ){* * Elfﬂsifgjﬁwpg['g@gi%gm?ﬁéf)
O O Itimproves the quality of my teachin’g‘ﬁ:?ﬁﬁgjf‘}?f%ﬂ»pﬁfﬁ[l[@ff)
O O Other:

15b. Please go back and put another tick besidethou found important.

16. Which of the following support factors influence yair use of the university e-learning system?
(Please tick at left column as many as apply)

b RS HR T R S S SR G R 2, T HE)

O O Help from colleagues¥ [ ﬁgggfjﬁ‘[ﬁ)
O Help from external professional sectord {143 91 Jlaj;*/ AlpvETIE)

O

O O Technical support services from the TeachingReskearch Group of the Computer Centre
(o F TFRAIE - SR D ™ |52 0T PO s)

O 0O Student assistant support from the Office of Arait Affairs of the university
e IR I o))

O 0O Training from the university$ | U= [* i = [FEFEF"50)

O Administrative support from department / univergif f 145 | = %3 §8)

O 0O Other:

O

16b. Please go back and put another tick besidethau found important.
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17. Which of the following policy and leadership factos will influence your use of the university e-
learning system? (Please tick as many as apply)

R AE P GERE R (S SR SR e (ET 2,

National policy on e-learnings{ 4 g7+ 3’3?{ upri*v‘*)

University policy on e-learningZf-4% gy é’?»?”gg@f&ﬁ)

University/Department requiremerts¢ | = _HRy SR )

University/Department culture (e.g., pressure fiaotieague)t? [ - {75k, Y f I ifoEs]s)
University/Department source of external incorig (i == & 9t A4y 95— )

Other:

OO0 0OaQgaog

18. In your view, what are the key influences that affet the instructors teaching e-learning course(s)?

b VBRI  PRRUY R R B S RS IS RN 2

19. In your view, why do other teachers not use-learning?
T IORPRTE 41t Pt T T B P

20. Do you think will it be helpful to enhance e-learning practice if the university mkes the following
changes? Please indicate the appropriate degreedach statement below.

B0 (0 h SjjJeisgh o [SORL A R E ORY o SRty IfL P B 59 R B 2 i IR PO

pl = 1= Strongly DlsagreeJEfé,T [fil#) 2 = Disagree {[fili) 3 = Neither Agree nor DlsagreréT@’) 4=

Agree (fl#i) 5 = Strongly Agree?Effifril )

* Increases the evaluation ratio of teaching e-legrnburse in tenure-promotion policy
(il ST 03 PR E) 01 02 O3 0O4 0Os
* Increases the incentive pay (e.g., Teach 1 houget.5 ~ 2 hour pay, etc.)
(7 J[[?ﬂ?[ﬁ"ﬁ ugﬂ” 7, Yrieh 'Jzﬂj J[[*{' 1 JEJTFI;J{[ 15% 2 ’J‘Eﬁ%%ﬂﬁﬁtg
01 O2 El 3 O4 0Os5
Any comments:
+  Requires all instructors use e-learning systgmiy= | 357~ Fifl = [ TS )
01 O2 O3 0O4 0O5
+  Provides more student/staff technical suppigHi{ R1 ZfvEF % gy 5 E It 59 4%)
01 O2 0O3 0O4 0O5
«  Provides more functionality (e.g., automaticallyrguting student grades, etc.)
(LR 2 ufwﬁﬁJFu YN TEsEL R E%F*ﬁ*) 01 O2 O3 0O4 0O5
*  Provides more demonstrations to show good e-legronrses
GRHE R Zpufe %g%ﬁ%&ﬁﬂar’ﬁl) 01 O2 0©O3 0O4 0O5
e Provides more seminars to share experiences
G R %gefpr:ﬁajgﬁ,l‘;ﬂm W) 01 D2 O3 O4 0Os
* Provides incentives such as a “teaching awardfamuity fellows”, etc.
G R 2 uﬁifﬁ?‘ﬂ ety ﬁzﬁﬁ‘/ﬁj HFsgs) 01 02 O3 04 0O5

Any comments:
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Section 3: Your own e-learning experiences

This section hopes to obtain information regardiogr own experiences of e-learning practice.

21. In your experience, what have been some of the masffective strategies you have used in your e-
learning course(s)? Please describe one or twoaesples. (FHERFIFH » [0 TRE ([l 2 Epref & 35

TS PRE KPR 5P HBTE T 2 )

Section 4: The support services in e-learning cose(s)

This section hopes to obtain feedback regardingettearning support services from the university,
departments, and peers. By "support services" a@nnservices the institution provides to teachers t
help them complete their teaching. Support seniitglside but are not limited to technical assiseanc
library facilities (including extension library rtmsrces), counselling services, and computer la ﬁ'[
AITRLED o VI S0 504 {ﬁﬂ—g;“srﬁﬁ s ﬁEJJ% SRy ‘”fﬁ‘”r“ 19 S PR AAT R o FP'TF—,H'@
#E%ﬁ,_ T PO P 2 ﬁ% ﬁ’“%ﬁﬁ EHWFI ij,EL[, ,Drlgeu%a,ﬁp%g I E

22. What kind of support services do you use? (Pleastek at left column as many as apply for current
use)

Technical support staff to teach me how to heeiéchnologies

A student assistant to help me operate the tdogy and handle online issues
Training courses

Seminars to share experiences

A demonstration to show good e-learning courses

Provision of additional technology

Other:

Oooooooag
Oooooooag

22b. Please go back and put another tick besidedse you found helpful.

23. What other support services should be available? |@ase specify why.
f‘* =4 E,Jigﬁjn%l R R ARRL i 2 %“5 PE RPN o

24 . For how many e-learning courses have you Please tickONE box:
received student assistant support from the ONone [ 1 course 0 2 courses
university? (¢ % PRyt S MRHHE TR
SRS puiEL ?) O 3 coursesd 4 courses [ 5+ courses
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25. What advantages did you experience when you had stent assistant support from university?

26. What disadvantages have you experienced when youddiot have student assistant support from
university?

Section 5: Benefits and challenges of e-learninggztice

This section hopes to obtain feedback regardindpémefits and challenges which you experienced
and your perceptions about e-Iearnirigﬁ’l ATRLEY VI féiiﬁlE'J%’;@»Wiﬁ{ﬁ%?fé’?&%&EEﬁ » Byt ??7','
SRR F R T D P RS R SR S | R
27. What do you think are the benefits of e-learning pactice for the university? Please tick as many as
apply. SCFF o BRI F RO BN AR 7 G
Increases university competitiveness and repmmgj???ﬁiﬁ%gi JIFHIE )

Improves the quality of interaction among studemts instructorsj:ﬁjﬁgjﬂmgf Féﬂﬂzi?h[ﬁf,@fr)

Improves the quality of teaching and Iearnit@ﬁj?r?ﬁ[ﬁf,@fr)

Increases between institutional cooperation cmgaship t@?’i[ft’%}'éd%fr‘ﬁé'i?%& éﬂﬁ = ﬁ‘,%’)})

Lowers average costs per course per stuffefit-¢ {5 & & [HEFEFS 2 RpvT 5955 1)

Source of incoma*;’([‘]g‘ AR - )

O Other:

28. What do you think are the benefits of e-learning pactice for you as an instructo® Please tick at left
column as many as apply EfF5[|l| 5 > [EFEH 2P 3R @A A T A A 2 G s
W 50

O Flexibility of time and place of teachinﬁﬂf(%?»ﬁﬁ F’E?J?[li*’j%!ﬁlf@ﬂ]ék)

Increases my teaching eﬁiciencﬁ%@qﬂ?"I%%Efﬁﬂx)

Oo0oo0o0o0oaoano

Increases personal reputati@ﬁgj it~ & e8)
Improves interaction with studenE‘PQT%‘:l F 2 R R i)

Oo0Oo0Oao0oao
O o0ao0oa0no

Easier to manage my academic work (e.qg., keefestuecords or assignments, etc.)
QI Fiﬁ,'?f%ﬁ'%aﬁﬁf [0 Y1 [ 550 2 RSS2 )

Easier to create and manage my course mateﬁieﬁ R,J,r'gjggﬁ%g ‘;’?ﬁ?;%,ﬁl%a?w)
Improves the quality of my teachir@iﬁgjf\,‘;ygﬂ,ggﬂ[@)

Easier to share views and experiences with o(lﬁerﬁ* BYZEPY A 53 R S R)

Other:

Oooo0oao
Oooo0oao

28b. Please go back and put another tick beside tb® you found important.
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29. What do you think are the benefits of e-learning pactice for the student® Please tick at left
column as many as apply. 554 i, » (R ELEr %8 F ok PG Tk AR 2 Gt s Y

2 )

O O Flexibility of time, place and pace of learniri %E»?»’,'E\JJEF’EH . fﬁ%ﬁﬁlg@ EREHHED)

O O Improves students’ interaction with pee’f’s?‘», 24 [ = iﬁ[ﬁfl@*ﬁr)

O 0O Improves students’ interaction with instructofs¥, HTj o F e =t iﬁu[ﬁ[’[’éﬁ)

O O Easier to manage homework, reports, é%ﬁ(ﬁl’ﬁ’ Flﬁi'iﬂ [ ﬁ;ﬁ;ﬁj

O 0O Improves student motivatiorj%@gj»;%%gf »;%?f?f‘,iﬂfjghﬁ‘-}i)

O O Improves student participatiofﬁﬁgjé’?»;i é’?»?’?ﬂfﬁfé?)

O O Improves students’ quality of Iearnirl@iﬁ,j%‘%ji %”??'EIUFE#I@T)

O O Improves the students’ ability to use technolsgidaptable to this “information age”
S R IRIRR RS 0o Ry TR ) )

O O Other:

29b. Please go back and put another tick besidedse you found important.

30. What are the challenges faced by you as an instrumtteaching an e-learning course? (e.g. a role
change, teaching methods, curriculum design, assigrents, tests, the ways you and students talk,
etc.) Hi— (WESTIER Bt S8 kS0 o O T RIS 2 (0N £ nfiodod « s,

B BRERE - I PR e

Section 6: Suggested changes:
This section hopes to obtain any additional suggkshanges for e-learning practice from your
perspective.

31. In your experience, what would be some useful stragies to enhance e-learning practice?
(BEphoa, P |Gt 58 O PR, (2% PR RRY)

Section 7: Any other comments
This section hopes to obtain any additional commensuggestions from your perspective in e-
learning course.
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Thank you very much for taking the time to completethis questionnaire, |

appreciate your contribution to this research studywhich is supported by the
university. Please return your completed questionaire by using the attached
stamped addressed envelope. The return mail address 3F, 322 Yu-Nong Road,
Tainan, Taiwan, R.O.C.

i ”ﬂf ’:ﬁ’ﬁfﬂi@%: =i L

If you would like to be interviewed about your idea and experiences, please
refer to the attached invitation letter.

SN Eﬂanﬁm&p? P TR SR ET RIS RR ﬁ?%‘f}ﬁ?%fﬁﬂﬁd/?b?i
ﬁ?ﬁf[

Finally, please feel free to make any additional coments or suggestions for me
at anytime. You can email me asuchenl@gmail.comor swll0@waikato.ac.nz

ﬁ.&%L Iﬁtﬂﬂ ‘Fﬁ?"&'ﬁf [&F* email Z suchenl@gmail.comor
swllO0@waikato.ac.nz
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Appendix K: Invitation Letter with Questionnaire fo r E-learning Student

Centre for Science and Technology Education Centre for Science and

Research (CSTER) Technology Education Research

University of Waikato, Hamilton, New Zealand

Tel: (O) 64-7-8384466~8923 The University of Waikato

Tel: (H) 64-7-8582988 Private Bag 3105
Eax: 002-64-7-8384272 Hamilton, New Zealand Uni{/rg%Sity
e-mail: sw110@waikato.ac.nz or Ph: 64-7-838 4035 (Centre direct line) of Waikato
suchenl@gmail.com Fax: 64-7-838 4272 TeWhare Henangu

o Waikato

Enhancing existing e-learning in university educabn in Taiwan

Dear student,

Hello. My name is Su-Chen Wang. | am a seniaiukec at NRU and am currently
undertaking advanced study for a PhD with the sttpgfdhe University. 1 am a PhD

student at the Centre for Science and Technologyc&itbn Research (CSTER),
University of Waikato, Hamilton, New Zealand. Theayjof my PhD research is to
develop a better understanding of existing e-leayractice at NRU. The overall
aim is to be able to suggest some strategies taneehthe practice of e-learning. |
think it is important that student ideas and sutiges are incorporated into the
development of e-learning. | invite you to taketpa this study by completing the
attached questionnaire. Your participation is intgnat in suggesting ideas for how to
enhance the quality of e-learning now and in ther®s Your cooperation will be

greatly appreciated.

The questionnaire should take between 15 to 20 tedrto complete, although you
may choose to take longer to write more detailspoases. Please return your
completed questionnaire to me, using the attacteedped-addressed envelope, by
January 10, 2005or as soon as possible.

The information you provide will be kept confidaaitand you will not be identified
in any reports. Completion of this questionnaiikt be taken as consent to use the
data in the research.

Thank you very much in advance for your time anigfiaéparticipation.

Yours sincerely,

Su-Chen Wang
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Appendix K: Invitation Letter with Questionnaire f or E-learning Students
(Attachment)

For the purposes of this research, the terfearning will be defined as a teaching approach that
combines online and/or web-based supported couraterials and face-to-face instruction (For
example, face-to-face instruction with NRU Netwdidaching System) .

Section 1: Your details

This section is about your backgroufiélease tick the appropriate box)

=

Your department

Your email address (optional)

O Freshmand Sophomored Junior 0 Senior

Your level of study O Master I PhD

2
3. Gender O Male O Female
4
5

Are you familiar with the National policy on e-learning? Oyes [Ono
following ... University policy on e-learning? Oyes [Ono
6. In general, | prefer to learn: O Alone O With a partner 0 In a group
. [0 Face-to-face onl\] Face-to-face and e-learning/online
7. In general, | prefer to learn:

[0 Only e-learning/online (i.e. no face-to-face)

Section 2: Your e-learning experiences and generpérceptions

This section is about your experiences and youeggrperceptions of e-learning practice. That is,
using online or web-based materials as part of yoinversity courses.

8. Which of the following teaching methods have ypexperienced in your course(s)?
Please tick in the left column as many as alyp

O 0O Course notes on the e-learning system

O 0O References (book/website/hints, etc.) on the mieg system

[0 0O Video of the lesson(s) on the e-learning system

O O Student projects/reports online

O 0O Video of students presenting their projects online

O 0O Online discussion (including discussion boardt cham, etc.)

O 0O Online discussion in organized groups

[0 0O Collaborative projects or assignments

O O Online quiz or test or assignment

O 0O other:

8b. Please go back and put another tick beside th@gou found helpful.
9. How many e-learning courses have you Please ticlONE box:

taken previously? O first e-learning coursed 2 courses
O 3 coursed&] 4 coursesd 5 coursesl] 6+ courses

10. How many years experience in e-learning | Please tickONE box:

do you have? O 0~1 year O 2 years O 3 years
O 4 years O 5+ years
11. How would you rate your ability to use e- Please ticlONE box:
learning? a O a a a
beginner intermediate expert

12. In your experience, what have been some of theost effective strategies your instructors have esl in
the online component of the course(s)? Please delse one or two examples.
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Section 3: Personal factors and course organizatiahfactors

This section is about personal and course orgaoiedfactors which influence your use of the e-
learning system.

13. Which of the following personal factors_encouraggou to use the e-learning system?
Please tick in the left column as many as ply.

OO 1 am comfortable with the system

0 | can learn at my own time, place and pace

OO 1 can take more personal responsibility for mariéng

0O Itis a requirement from instructors

OO Pressure from peers

0O It improves the efficiency of my learning

OO0 It improves the quality of my learning

OO It improves my grades

OO The technology increases my motivation to workt@course

OO0 Other:

13b. Please go back and put another tick beside tbe factors which influenced you most.

14. In your view, which of the following personal factrs hinder you to use the e-learning
system? Please tick as many as apply.

Preference for learning through direct socitriaction with instructors (i.e. face-to-face)
Fear of others having access to personal infiioma

Discomfort with e-learning/online methods andlso

Lack of easy access to necessary equipment

Lack of computing skills

Online component is not assessed

Online component is not required to completecierse

Participating e-learning/online component regsiigood time management

Participating e-learning/online component regsligood personal organization ability
Participating in online group discussion invaexpressing an opinion in public

Other:

O ODOoOoOoooooono

=
o

Which of the following course organization factorsencourageyou to use the e-learning
system? Please tick in the left column as many apply.

OO Clear links between face-to-face and online stegdamaterials
OO Instructor responds rapidly online to studentsfjoas

OO Course notes offered online before the class

OO Prompt online comments on assignments from thteuator
OO Course materials and notes are well-organizeidenl

OO Online syllabus is detailed

OO Online discussion

OO Online quizzes

OO Other:

15b. Please go back and put another tick beside tbe factors which influenced you most.

Section 4. Support influences and the support selses in e-learning course(s)

This section is about the support that is availétnestudents along online courses. Bupiport
service$ we mean services the university provides to sttglto help them with their learning.
Support services include but are not limited tohtecal assistance, library facilities (including
extension library resources), counselling serviaes, computer labs.
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16. Which of the following support factors influerce your use of the university e-learning
system? Please tick in the left column as many agply.

oooO0 0O00oo

O 0Oooo oOooooO

O

Help from peers

Help from instructors

Help from teaching assistants

Help from technical support services at the Tearhnd Research Group of the
Computer Centre

Student assistant support from the Office of Await Affairs at the university
Training from the university

One-page user’s guide

Counselling Services at the Computer and Netv@mhktre

Other:

16b. Please go back and put another tick beside the factors you found important

17. What other support services should be availab? Please specify why.

Section 5: Benefits and challenges of e-learninggztice

This section is about the benefits and challenfesl@arning.

18. What do_yousee as the main differences between e-learning afate-to-face
instruction?

19. What do you think are the benefits of e-learmig practice for you as a studer
Please tick in the left column as many as ply.

O

ooO0O OoOoooOoo

O
O
O
O
O
O
O
O

O

O

Flexibility of time, place and pace of learning

Improves my interaction with peers

Improves my interaction with instructors

Easier to manage homework, reports, etc.

Online quizzes and the self assessments helpgendfy areas | understand

less and provide more relevant practice

Improves my motivation

Improves my participation and cooperation

Improves my quality of learning

Improves my ability to use information technolegyadaptable/relevant to this
“information age”

Other:

19b. Please go back and put another tick bésim benefits you consider contributed
most to your learning.
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20. What are the challenges faced by you as a serd learning an e-learning course?
(e.g., arole change, learning methods, ciculum design, assignments, tests, the ways
you and your instructor talk, etc.)

Section 7: Any other comments
Do you have any additional comments or suggesfians your perspective in e-
learning course(s)?

Thank you very much for taking the time to complbiie questionnaire.
| appreciate your contribution to this researchigtuvhich is supported
by the university. Please return your completegistjonnaire by using
the enclosed envelope. The return-mail addre35,i822 Yu-Nong
Road, Tainan, Taiwan, R.O.C.

Finally, please feel free to make any additionahownts or suggestions
for me at anytime. You can email mesathenl@gmail.conor
swllO0@waikato.ac.nz
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Appendix K: Invitation Letter with Questionnaire f or E-learning Students

(Attachment)
Centre for Science and Technology Education Centre for Science and
Research (CSTER) Technology Education Research
University of Waikato, Hamilton, New Zealand
Tel: (O) 64-7-8384466~8923 The University of Waikato
Tel: (H) 64-7-8582988 Private Bag 3105 ) ’
Fax: 002-64-7-8384272 Hamilton, New Zealand UnlverSIty
e-mail: sw110@waikato.ac.nz or Ph: 64-7-838 4035 (Centre direct line) of Waikato
suchenl@gmail.com Fax: 64-7-838 4272 Te Whare Wananga
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Appendix K: Invitation Letter with Questionnaire f or E-learning Students
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Appendix L: Interview Questions for Administrators

Participants

Questions for interviews

Administrators

(Dean of
Academic
Affairs and the
Director of the
Computer and
Network
Centre)

1.

2.

8.

What do you see as the benefits of the nationaty&dr e-
learning?

What do you see as the key aspects of the uniyersit
learning policy?

. In your view, what are the challenges and benefits

learning for the university?

. How did you develop or support e-learning courses?
. What, in your view, are the benefits for teaching &arning

in the e-learning courses?

. In your experience, do different colleges and/djects

appear to have different needs to use e-learniffghy
thoughts about science education?

. What do you think could be used to enhance e-legrni

practice for university? *** Any thoughts about snce
education?

What changes would you like to see from an instinal
perspective? Why would you like to see these chaethge

Administrators

Part A:

(Group leader
of the Teaching
Information in
the Office of
Academic
Affairs)

1.

2.

What is involved in your official role on campus &
learning practice?

To your knowledge, why the e-learning environmeasw
introduced (e.g. intended outcomes/ functions)?

What are the current practices of e-learning cqaysm
campus?

What, in your view, are the benefits for teaching &arning
of e-learning courses?

How do you support? for * instructors * students

What suggestions for improvements do you have fowe
teaching and learning in the e-learning environmehin
science education

Part B:

1.

In your role as a national evaluator of e-learmpnactice, (a)
what do you see as the main benefits of e-learnipg®/hat
do you see as the current trends in e-learnin§¥Ha} are
key characteristics of e-learning nationally? (d)at/do you
suggest to enhance it?

Would you please tell me more ...?
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Appendix M: Interview Questions forTechnicalSupport People

Participants

Questions for interviews

Technical Support

people

(Technical support
staff in the
Computer Center)

1.
2.

3.

No

What is your official role on campus?

In your view, why did the university introduce an e
learning environment?

In your opinion, what are the Network Teaching sgss
goals/ intended outcomes/ functions?

What are the current practices of e-learning cqajsmn
campus? Please could you describe a particuladygtafe
example?

How do you encourage the instructors and studenise
e-learning?

How do you support? for * instructors *students

In your view, what is the effectiveness of the teag and
learning in the e-learning courses? How are they
developed / supported?

What suggestions for improvements would you make t
improve teaching and learning in the e-learning
environment?

Technical Support

people

(Student-
assistants)

In how many courses have you assisted instructbcs w
teach, including e-learning?

. Can you tell me what sort of things you have donpat

of e-learning assistance support?

. What challenges did you face?
. What kind of support (technical or financial, etdo) you

get from the university? Where and how do you et i
Would you please tell me more about it?

How many hours per week on average do you spend
assisting instructors with e-learning courses?

In your opinion, how does this assistance helphtessc
and students?

. In your opinion, what are the key factors assodiatéh

effective e-learning?

. What changes are necessary for e-learning to become

more effective from your perspective?

. What changes are necessary for e-learning couwses t

become more effective from your perspective?
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Appendix N: Interview Questions for Instructors

Participants

Questions for interviews

Instructors

(Instructors
including science
instructors who
used e-learning)

1.

Why have you used e-learning? What factors have
influenced you to use e-learning in science edanati
How are your e-learning courses conducted?

In your view, what are the key factors associatéd w
effective teaching and learning? *policy *personal
*support (financial and technology, etc.) *pedagogy
*external professionals, *private *public

In your view, what makes for effective e-learning?
What challenges have you and your students faced in
learning?

Do you think any of these challenges are speafic t
science education?

In your experience, what are the benefits with etid
assistant support and disadvantages without student
assistant support in e-learning?

Do you still use e-learning now? If no, why do ymat use
e-learning now? What factors influenced your decigi
In your view, what strategies might be used to enhae-
learning practice for science education?

What changes are necessary for university andrfor fo
instructors from your perspective?

Instructors

(Science
instructors who did
not use e-learning

wn

Why do you not use e-learning? What would influence
you to use e-learning in your courses?

What are the challenges faced by instructors ardests?
In your view, what strategies might be used to enhae-
learning practice for science education?

What changes are necessary for university andrfor fo
instructors from your perspective?
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Appendix O: Interview Questions for Students

Participants

Questions for interviews

Students

(Students whose
instructors used e-
learning with or
without student
assistant support)

1.

2.

9.

How many e-learning courses have you taken or ¢&kin
In what subjects?

Can you tell me what sort of things you have donpart
of e-learning?

What do you see as the main differences between e-
learning and face-to-face instruction?

. What are the challenges faced by you as a studantihg

an e-learning course? (e.g., a role change, legarnin
methods, curriculum design, assignments, teststrend
ways you and your instructor talk, etc.)

In your experience, what have been some of the most
effective strategies your instructors have usetiénonline
component of the course(s)? Please describe ameor
examples.

In your opinion, what are the key issues associaitd
effective e-learning? What are the key influendes t
affect your learning e-learning course(s)?

. What are the advantages, if any, that you have

experienced when your instructor has had or hatambt
student-assistant support?

. What are the disadvantages, if any, that you have

experienced when your instructor has had or hafambt
student-assistant support?
In your view, why do other students not eskearning?

10.What are your expectations of the effective e-leayn

practice?

11.What changes are necessary to enhance e-learomg fr

your perspective? Or what other support serviceslgh
be available? Please specify why.
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