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transformative potential of the new technology. After this comes
inconsistent use of the technology by teachers, followed by reasons for
this inconsistent use e.g. resourcing or teacher resistance. Finally the
next new technology is introduced, with the old one often pushed aside,
and the cycle begins again (Selwyn, 2011).

This cyclic history of technology implementation suggests there is no
guarantee that giving teachers digital technology to use in the classroom
will lead to changes in learning experiences for students, rather all it does
is offer the opportunity for change to occur (Underwood & Dillon, 2011).
Research indicates that a combination of factors can lead to digital
technology having a positive effect on student engagement and
achievement. Simply putting digital technology into teachers or students
hands, or creating a modern looking classroom environment, is not
enough without thought being given to task design, assessment, school
vision, teacher attitude, sustainability, pedagogical beliefs, and the
educating of parents (Hayes, 2007; Livingstone, 2012; Yang, 2012).

In relation to digital technology implementation, several studies have
explored reasons why some teachers are resistant to using digital
technology in their classrooms and certain barriers have been noted
(Ertmer, 1999; Ertmer et al., 2012; Hew & Brush, 2007; Tsai & Chai,
2012). Ertmer (1999) identified two types of barriers; first-order and
second-order. First-order barriers are those that are external to the
teacher such as resources, training, and support, while second-order
barriers are internal e.g. pedagogical beliefs about learning, teacher
confidence, and views on digital technology’s educative value (Ertmer,
1999). Tsai and Chai (2012) extended this argument further suggesting
that there is a third-order barrier — design thinking — arguing that
“technology integration in education is not simply as a state of
‘technology’, rather it becomes a state of ‘art” (p. 1059).



While researchers’ conclusions differ on whether internal or external
barriers have the biggest impact on digital technology integration, and
which should be addressed first, they agree that both types do need
attending to and strategies put in place to help teachers overcome them.
Hew and Brush (2007) reviewed a large number of studies into digital
technology integration in schools worldwide. The study identified 123
barriers which impacted on integration. These were placed into six main
categories; resources, knowledge and skills, institution, attitudes and
beliefs, assessment, and subject culture. They looked at the relationships
between these categories and identified various strategies to overcome
them, placing these strategies into five categories:

(a) having a shared vision and technology integration plan,
(b) overcoming the scarcity of resources,

(c) changing attitudes and beliefs,

(d) conducting professional development,

(e) reconsidering assessments.

(Hew & Brush, 2007, p. 232).

New technologies, alongside the increasing global focus on preparing
students for a changing society and workforce, have meant that schools
have had to change their approaches to teaching and learning. Campbell,
Saltmarsh, Chapman, and Drew (2013) noted that “central to these
changing practices with technologies is the evolution of a reliance upon
being able to work in teams, collaborating with others, drawing on fluid
uses of technology and being self-directed” (p. 211). While digital
technology has been used in educational settings for a number of years
now, it is often in the hands of the teachers rather than the students.
Research by Uluyol and Sahin (2016) suggested that student learning
through digital technology is still constrained in many classrooms, noting
that “a small number of teachers are the motivators and facilitators of their



students’ ICT use, but most of them are users, with students as the
audience” (p. 69).

There are researchers who have noted a positive change in digital
technology use within education. A study by Schibeci et al. (2008) looked
at teachers’ confidence and competence in using digital technology during
a digital technology development project. The project involved 12
Australian primary schools and approximately 200 teachers who were
provided with professional development in the use of digital technology,
curriculum development and the teaching strategies needed to support
learning (Schibeci et al., 2008, p. 313). It was noted that as decisions
about digital technology use became increasingly student focused, there
was more of a balance between the use of digital technology and other
more traditional tools such as pen and paper, and overall, the technology
was being more purposefully used (Schibeci et al., 2008).

The integration of digital technology into learning environments is also
affected by students. While many students are motivated by digital
technology and often more willing to do tasks they may have previously
avoided, this initial motivation is not necessarily enough to sustain
engagement (Mills & Chandra, 2014). It is important to consider what is
happening in the classroom after this initial motivation has waned and for
teachers to understand that students will be at different stages in their use
of digital technology - as they are in their learning. A study by Howard,
Ma, and Yang (2016) used a data mining approach to explore students’
confidence and engagement with digital technology, concluding that the
motivation to use digital technology was closely linked to a student’s ability
to use the technology, and the level of challenge in the learning task.
Similarly, research by Ciampa (2014) concluded that a student’s
motivation to engage with digital technologies in their learning was
dependent on the design of the learning task, and a focus on the technical
and academic needs of the individual student.



While there is not a single answer to the successful integration of digital
technology, it has become apparent that several factors need to come into
play for a positive impact to be observed. Chandra and Mills (2014)
conducted a study looking at how 10 high school teachers integrated
digital technology into their programmes. They found that the technology
was having a positive impact on teaching and learning. However, they
noted that for a positive shift to occur, several key drivers needed to be
present; school leadership and teachers having a shared vision and
commitment around digital technology use, the built environment enabled
digital technology use, and pedagogical approaches focused on learner-
centred activities. Wong, Li, Choi, and Lee (2008) also noted the
importance of a shared vision between school leadership and teachers,
and went on to identify that a climate of collaboration and experimentation
was fundamental to the integration of digital technology into changes in
teaching and learning.

The literature suggests that many factors impact on how digital technology
is utilised in the classroom. Barriers need to be overcome at a range of
levels (government, school leadership, teachers, students) for changes in
practice to occur. Students need to be exposed to learning experiences
which incorporate digital technology in an authentic manner and develop
their learning competencies. The increased use of digital technologies in
society and in education, has resulted in governments developing
curriculum expectations around how these technologies are used, and the
specific digital technology skills required of students.

The next section looks at the place of digital technologies in the New

Zealand curriculum and how this has evolved over time.

2.2. Digital technologies in the New Zealand Curriculum
In 1993 Technology was identified as one of the essential learning areas
in The New Zealand Curriculum Framework (Ministry of Education, 1993).
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This area included digital technology (information and communication
technology) and aimed to prepare students to fully participate in an
increasingly technology-driven society, develop students who could make
informed decisions about technology, and to enable innovative practice
(Ministry of Education, 1995). Prior to the development of the current New
Zealand Curriculum, learning areas each had their own document, and in
the case of some — including technology, several supporting documents.
Information and communication technology was listed as one of the areas
in which students could conduct their technological activities, and had its
own document which offered teachers ideas for developing learning

activities.

A review of the curriculum took place during 2000 — 2002 and a decision
was made to revise it in keeping with rapid pace of societal changes
happening in the world (Ministry of Education, 2016). In 2007 the new
curriculum was introduced and Technology was still one of the learning
areas - including an information and communication technology aspect.
However, information and communication technology was also recognised
within the Key Competencies (which are discussed in the following
section). The competencies are viewed as essential elements to learning
in all areas, therefore the inclusion of information and communication
technology within Using language, symbols, and texts highlights its

increased presence in education.

The New Zealand curriculum is to receive its first change since being
introduced in 2007 with the addition of digital technology to the learning
area of Technology (Ministry of Education, 2017). This change to the
curriculum covers concepts such as computational thinking, and designing
and developing digital outcomes, and will be fully integrated into the New
Zealand Curriculum and Te Marautanga o Aotearoa in 2018.
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Our curriculum aims to develop learning competencies in students,
including the ability to use digital technology, which they will be able to
utilise in study, work and in everyday life in order to reach their potential
(Ministry of Education, 2016). The following section addresses the
building of such learning competencies — specifically looking at the global
attention on 21 century skills and the impact this has on education.

3. Building learning competencies

This section is focussed on literature relating to building the learning
competencies required for life in a rapidly evolving world. Twenty-first
century skills is a term given to the competencies required of people in
today’s ever changing workforce. It encompasses not only interpersonal
and cognitive skills but also has a growing emphasis on intrapersonal
skills, as workers are expected to have complex communication skills and
be able to work effectively in a team setting (Cho, 2015; Trilling & Fadel,
2009). These skills include; creativity, problem solving, information
literacy, communication and collaboration, cross-cultural understanding,
computing and digital technology literacy, critical thinking, leadership,
adaptability, initiative, curiosity, and self-directed learning (Benade,
Gardner, Teschers, & Gibbons, 2014; Cho, 2015; Ertmer et al., 2012;
Genlott & Gronlund, 2016; Kaplan, 2014; Resta & Laferriére, 2015; Trilling
& Fadel, 2009).

While there has been a recognised need for these skills over many years,
the advancement of digital technology has seen those needs increase on
a large scale as many countries shift from a manufacturing based
economy to one based on services (Sanderson, 2015; Soulé & Warrick,
2015). Soulé and Warrick (2015) noted that the service based economies
are “driven by information, knowledge, innovation, and creativity” (p. 179)
which has changed both the daily work that takes place in business - as
well as how they function as a whole. The changing face of business and

the skills required for success within this has had an impact on the
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education sector as we seek to enable students to become active and

valued members of an ever-changing world.

According to Istance (2010), developing lifelong learners who are creative
and innovative in their thinking is not necessarily encouraged in schools
that function with more traditional approaches to teaching and learning.
Research by Polesel, Rice, and Dulfer (2014) and Roberts-Holmes (2015)
suggested this may be due to the expectations around how a school is
deemed to be successful - which have become increasingly linked to the
academic results of national testing schemes such as National
Assessment Program - Literacy and Numeracy (NAPLAN) in Australia
(Polesel et al., 2014), and English Early Years Foundation Stage (EYFS)
in England (Roberts-Holmes, 2015). This conflict between the traditional
and modern is an ongoing issue and one which needs addressing if
change is to occur. As suggested by Soulé and Warrick (2015), many
communities need to shift their thinking from their own traditional
experiences of education and redefine what the true purpose of school is.

Additionally, the global move towards recognising the importance of these
skills has implications for teachers. As noted by Benade et al. (2014);
Trilling and Fadel (2009) and Claxton (2002), teachers themselves will
need to model these 21% century skills, to be seen as experts, and to work
with other professionals, creating and sharing their ideas for the
betterment of their students. However, this will require changes in
pedagogy, professional development, digital competencies, curriculum,
assessment, and in a school’s physical environment (Benade et al., 2014;
Claxton, 2002; Trilling & Fadel, 2009). Education must prepare students
for success in this changing workforce by giving them opportunities to
develop the required skills, as well as the ability to be flexible with their
use of them (Claxton, 2002). An ongoing challenge in doing this is an
education system which has for many years functioned on preparing
students for life in the industrial age, with many deeply ingrained beliefs
about what education looks, sounds and feels like.
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While still important, the traditional focus on the 3 Rs (reading, writing,
arithmetic) is no longer enough for students to prosper in today’s
knowledge age workplaces, instead they must be combined with the more
complex skills listed in the previous section (Keane, Keane, & Blicblau,
2016; Trilling & Fadel, 2009). Although there are national testing schemes
that appear to narrow the assessment of curricula, there is also a
movement in some countries towards reforming education systems to
include 21 century skills, e.g. Singapore and Israel (Organisation for
Economic Co-operation and Development, 2013b). In line with these
changes the Programme for International Student Assessment (Pisa)
began testing children’s collaborative problem solving skills in 2015
(Organisation for Economic Co-operation and Development, 2013b).

To better prepare New Zealand students for success and to develop
lifelong learning skills, the New Zealand curriculum document includes the
Key Competencies (Ministry of Education, 2007). These competencies
are seen as being key to learning across all curriculum areas, complex,
influenced by each other, requiring action, and developed over time. The
competencies were drawn from work carried about by the OECD’s
DeSeCo Project (Organisation for Economic Co-operation and
Development, 2005). This project brought together expert and
stakeholder opinions on what competencies were key to people managing
the challenges of modern life, and created a conceptual framework around
this for education systems to utilise.

The key competencies in the New Zealand curriculum include: Thinking;
Using language, symbols, and texts; Managing self; Participating and
contributing; and Relating to others (Ministry of Education, 2007). The
competency of Thinking relates to a student’s ability to be both a creative
and critical thinker, as well as being reflective of their own and others
ideas. Using language, symbols, and texts is focussed on making
meaning, and communicating meaning to others. Managing self is

associated with students having agency over their learning, including
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setting goals and overcoming learning challenges. The competency of
Participating and contributing is about students becoming actively involved
in their communities and contributing to these in an appropriate manner.
Relating to others encompasses the following skills; being able to work
effectively with others, listening actively, sharing and creating new ideas
with others (Ministry of Education, 2007). Learning is not seen as a
passive act but rather one that the students are actively involved in, where
they understand the learning process, are reflective, and learn from and
with others.

The literature summarised above indicates that the skills people require to
become active and contributing members of society, are changing. Our
education systems must respond to this need and while literacy and
numeracy skills are still important, they are no longer enough on their own.
There is a greater emphasis on the ability for students to think creatively,
problem-solve, and work with others. Developing these skills in our
students requires changes to the traditional concept of education at
government, school, and teacher levels. These changes include
increasing our understanding of how people learn in a social context, and
what this looks like in practice. The next section builds on the concept of
students working well with others. It focusses on research about defining
what collaboration is, building learning collaboration, the skills
encompassed in this and how these can be developed in the classroom,
and the collaborative use of digital technology in education.

4. Building learning collaboration

This section defines collaboration and its importance within education, and
also aims to highlight the differences between collaboration and

cooperation.
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4.1. Collaboration and cooperation

Collaboration is defined as individuals working together, discussing issues
and accommodating differences in order to create shared knowledge and
understanding; interdependence is key here, everyone has a role to play
and no one individual is responsible for completing any specific element of
the task (Cho, 2015; Correia, 2015; McDougall, 2010). Cooperation on
the other hand, is described as individuals working together on a task with
the aim of combining their separate skills and knowledge to create an end
product — “cooperative work is accomplished by the division of labour
among participants” (Roschelle & Teasley, 1995, p.70).

Cooperative tasks, according to Kozar (2010), are often easier for
students to take part in because of the individual elements involved. Itis
relatively easy and familiar for students to work on an individual piece of
the puzzle which can be brought back together at the end. Collaboration
on the other hand can be challenging, with more emotional and cognitive
demands placed on participants with students needing to be explicitly
taught how to collaborate with others, and to negotiate and respect
different points of view (Davidsen & Vanderlinde, 2016). Among the
complex skills listed in the section above, the Programme for International
Student Assessment (PISA), the Organisation for Economic Co-operation
and Development (OECD) and other international organisations around
the world, listed collaboration as one of the most desired (Cho, 2015;
Davidsen & Vanderlinde, 2016).

Effective collaboration encompasses a wide range of skills. Group
members should be able to exchange their ideas clearly, respect different
points of view, encourage discussion, negotiate, listen to others, display
tolerance, and manage projects (Cho, 2015; Cole & Stanton, 2003).
According to Correia (2015), collaboration also requires
interconnectedness, development of trust, consensus building, respect,

and the clarifying of roles. The importance of roles is also noted by
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Kaplan (2014) who argues that “individuals’ roles change in a group
dependent on time, materials, members, and objectives” (p. 261).

Collaboration has become a worldwide life skill that is increasingly needed
by people of all ages as we now live and work in environments that
demand increased collaborative interactions. Correia (2015) noted that
effective collaboration builds social competencies, positive relationships,
and communication skills, with education seen as an important means of
equipping students with these skills. The word collaboration is itself now
commonly used in education, however, according to Cho (2015) its
meaning is often misunderstood, misused, and used interchangeably with
other terms such as co-operation. This highlights the importance of
schools establishing a clearly defined understanding of what collaboration
means to them so that this confusion between the terms is avoided.

4.2. Collaborative skills in the classroom

While it is important to have a clear understanding of what collaboration is,
it is also vital to understand how to develop the skills of collaboration in
teaching and learning. Roschelle and Teasley (1995) noted that being told
to collaborate is not enough, students need to be taught how to do so
successfully and, according to Davidsen (2010), this in turn requires
careful preplanning by teachers. There is also a clear distinction between
encouraging collaboration and actually facilitating it, with the later requiring
school leaders and teachers to put in more effort to actively teach the
specific skills needed, and, in turn, leading to greater collaborative results
(Cicconi, 2014).

A study by Davidsen and Vanderlinde (2016), which looked at the
collaborative interactions of 41 young children and three teachers in
Denmark, found that there had been no structured discussion between
teachers and students on how to collaborate, instead it appeared that the
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students had to work out what collaborate meant, as they worked through
the given tasks. It was also noted that the students could have completed
many of the tasks by themselves and that these tasks were not set up to
require collaboration, instead the students were “compelled to find a
method for organising their collaboration” (Davidsen & Vanderlinde, 2016,
p. 589). They concluded that collaborative learning requires much more
than just telling students to collaborate. Teachers are required to
understand the different elements of collaboration, design effective tasks,
and make sure that themselves and their students not only know how to
collaborate, but also know why they should (Davidsen & Vanderlinde,
2016).

Support is needed to ensure that teachers and students are able to
collaborate effectively. The literature suggests that while teachers are
aware of the benefits of collaboration and are eager to incorporate this
strategy into their practice, it can be an unclear concept for them, and they
are often unsure how to do so effectively or authentically (Cho, 2015;
Fisher et al., 2013; Scalise, 2016). It cannot be assumed that students
and teachers have the skills needed to collaborate and more pedagogical
support on how to design effective collaborative tasks in classrooms is
needed (Niemi & Multisilta, 2015). Lui (2015) also highlighted the
importance of support systems but looked at this from a government level
arguing that teacher training in competencies such as collaboration is
essential at all levels of education.

Building collaborative skills also permeates into the wider school
environment, where a strong collaborative culture will support teachers to
meet their own professional needs as well as the learning needs of their
students (Wong et al., 2008). In an exploratory study looking at teacher
collaboration across seven different primary schools, Doppenberg, Bakx,
and den Brok (2012) found that the setting in which collaboration takes

place has a strong impact on outcomes. The environment was also
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identified as an important factor in successful collaboration in research
carried out by Bakkenes, Vermunt, and Wubbels (2010). They suggested
that teacher collaboration in more formalised settings - alongside support
from leadership - leads to better outcomes for teachers and in turn,
students.

This section defined collaboration and its importance within education, and
also noted the differences between collaboration and cooperation. The
literature highlighted that the increasingly collaborative nature of teaching
and learning needs further research if effective strategies and support
systems are to be put in place. A clear understanding of what is currently
happening in our schools will drive the changes that are required. By
focussing on schools and classrooms that have a strong focus on
collaborative practice, this research aims to establish some key findings to
share with other educators. The next section discusses the collaborative
use of digital technology in teaching and learning.

4.3. Collaboration and digital technology

While digital technologies have become relatively common place in
schools, they can still be viewed with apprehension by some teachers who
are unsure of how to best utilise them, often due to their own lack of digital
capabilities (Dawes, 2000; Mills & Chandra, 2014), or a lack of regular,
structured and personalised professional development (Hayes, 2007;
Schibeci, Kissane, MacCallum, Cumming-Potvin, Durrant, & Miller, E.,
2008). Adding to this uncertainty, is how to do so with collaboration in
mind. Higgins et al. (2011) suggested that this uncertainty may in part be
due to very few studies having been carried out on digital technology’s
ability to enable children’s collaborative learning in classrooms.

PISA and other international organisations have noted collaboration as a
key skill required in the 21% century. Alongside this skill, they also stress
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the important role of digital technology and the need to use this in a
collaborative manner (Organisation for Economic Co-operation and
Development, 2013b). It is worth noting that although the use of digital
technology in our schools has been well studied, there has not been a
strong research focus on how these digital technologies are being used to
support collaborative practice in the classroom (Davidsen & Vanderlinde,
2016; Higgins et al., 2011).

Digital technology use in schools is varied and largely dependent on the
individual teacher and the wider school environment. A study by Smeets
(2005) investigated the characteristics of learning environments and
looked at how digital technology was being used within these. A survey
was conducted which showed that while many teachers utilised digital
technology into their classroom practice, this often had a strong focus on
traditional skills-based learning rather than on tasks that encouraged
creativity and collaboration. In line with these findings, Selwyn (2009)
found that the use of digital technologies in classrooms can often become
a passive action - a means of gaining knowledge, rather than creating
original content, and that true collaboration in these settings is often an
illusion. Furthermore, Adams (2011) also described digital technology in
schools as often being used in a traditional sense, as a means to impart
knowledge from teacher-to-student. It was also noted that as the adoption
of digital technology is often not questioned in today’s education systems
due to its ubiquitous presence, neither is how it is being utilised (Adams,
2011).

In terms of digitally-supported collaboration, literature suggests that
establishing a strong classroom culture of collaboration is an important
prerequisite to success. In a project which explored how digital
technology supports interactivity in teaching, Beauchamp and Kennewell
(2008) concluded that “the depth of interactivity, both with and without ICT,
depended very much on the richness of the task and the culture of
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collaboration in the classroom” (p. 309). In addition, McCormick (2004)
noted that a class needs to have a well-established culture of collaboration
in regards to non-digital work first in order for digital technology to make a
real impact. Furthermore, Resta and Laferriere (2015) emphasised that
while the use of digital technology has become fundamental in education,
certain conditions must apply for its successful implementation, including
“sufficient time devoted to collaborative learning” (p. 5). These findings
highlight the need for building a strong culture of learning collaboration,
and giving thought to task design ahead of introducing new technologies

to students.

It is important to note that while collaboration and digital technology can
have a positive impact on teaching and learning, both are influenced by
other factors and are not a stand-alone answer to improving outcomes.
Hattie’s (2009) meta-analyses of more than 800 studies showed that both
teaching strategies and computers can have an influence on the learning
environment. Hattie noted that the while the use of computers in
classrooms enhanced students’ engagement and attitudes to school, other
factors were also required for further impact on learning. His
investigations showed that the effectiveness of computers is influenced by:
(a) teaching strategies; (b) teacher in-service training; (c) variety in
classroom activities; (d) student-centred learning; and (e) enhanced peer-
learning opportunities. In other words, digital technology on its own is not
going to have a significant impact on learning - instead it must be
meaningfully integrated with other factors.

Falloon (2015) commented that studies spanning many years have
pointed to the potential of digital technologies for supporting collaboration
between learners and teachers, both in distance education and
conventional classroom contexts. His findings suggest it is important for
teachers to be aware of this potential and carefully plan collaborative
learning tasks which best exploit what digital technology has to offer and
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have authentic outcomes for learners. This view is supported by Mills
(2014), who argues that digital devices offer teachers the ability to move
away from traditional classroom programmes and design a more
authentic, collaborative, and reflective learning environment for their

students.

The use of digital technology to transfer knowledge from the teacher to the
student is being challenged. This previously narrow and individualised
use has shifted, it is now viewed as an enabler of collaborative learning
and this is where the focus should lie (Cicconi, 2014). Teachers should be
creating meaningful and authentic learning opportunities where students
use digital technology “in the same ways, and for the same purposes, that
professionals do — that is, to communicate, collaborate, and solve
problems” (Ertmer et al., 2012, p. 424). Advancements in mobile and
cloud-based technologies open up new opportunities to support this move

to a more collaborative learning environment.

The introduction of mobile technologies and cloud-based systems have
also led to changes in the when and where of learning. Where traditional
education is often directly tied to the physical classroom, mobile devices
and cloud-based systems have broken down the walls of the classroom,
potentially allowing learning and collaboration to happen anywhere and
anytime (Armstrong, 2014; Mills, 2014; Sirkemaa, 2014). Mills (2014) also
noted the ability this gives to teachers to choose to participate in
meaningful learning conversations with students outside of the standard
school day. This does however raise the issue of finding the balance
between a teachers’ personal and professional life, of learning when to

switch off from work and also ensuring students are aware of this.

The findings from literature in this section emphasised the need for more
research into the collaborative use of digital technologies. Digital
technology clearly has the means to enable collaboration, however, the

22



skills of collaboration need to be deliberately taught before a real impact
on learning can be achieved. Teaching and learning have been strongly
influenced by the collaborative use of digital technology, particularly
regarding where and when this can take place — potentially turning the
traditional classroom on its head. The following section explores
designing for digitally-supported collaborative learning. It discusses the
importance of effective task design, and the impact teacher pedagogy has
on digital technology use. This section then focusses on defining
innovative learning environments, the learning that can occur in these
types of spaces, and how digital technologies are utilised in these

environments.

5. Designing for digitally supported collaborative learning

This final section explores research in the area of digitally-supported
collaborative learning, including task design and teacher pedagogy. The
section also includes consideration of this concept in relation to innovative

learning environments.

5.1. Task design

Incorporating digital technology into the classroom environment in order to
enable collaboration requires the learning to be purposefully designed or
selected (Cho, 2015), in order to evoke the desired collaborative
behaviours (Holliman & Scanlon, 2006). The level of interactivity between
students — regardless of digital technology use - depends on the
collaborative culture that has been established in the classroom, as well
as the “richness of the task” (Beauchamp & Kennewell, 2008, p. 309).
This suggests that the initial focus around task design should be on the
students and their learning - rather than the technology. Mills (2014)
agrees, pointing out that given the wide range of digital technology
available, educators need to carefully consider how the tool (technology)
best meets the needs of the learning task and the students, additionally
noting that the technology does not necessarily need to be utilised at
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every stage of the activity, but only where it might “expedite or simplify a
task” (p. 52).

It is suggested by McCormick (2004) that much of the literature on
collaboration focuses on outcomes rather than the nature of the task itself,
“i.e. the need for the task to enable or even require collaborative activity”
(McCormick, 2004, p. 165). Additionally, McCormick (2004) noted that
learning tasks are often cooperative, with students helping each other at
times but producing individual outcomes, rather than being collaborative.
It is therefore essential to consider the authenticity of the task, whether it
will provide students with a challenge that they will have to work through
together in order to reach the desired outcome. This focus on the
conditions which enable collaboration is highlighted by Resta and
Laferriére (2015) who recognised the need for authentic task design but
also for the tasks to provide opportunities for a wide range of interactions.
Also of importance is considering assessment methods, which will enable
students to recognise and evaluate their own and their peers’ contributions
to the product or outcome of a task (Holliman & Scanlon, 2006; Resta &
Laferriére, 2015; Scalise, 2016).

In relation to task design, it is also important to consider the design and
use of the digital technology itself. Cole and Stanton (2003) reviewed
three projects which aimed to support collaboration through digital
technology use. Primary data came from video recordings alongside
notes from direct observations. Their findings indicated that if the digital
technology was specifically designed to support and enable collaboration
in learning, then it would do so. Furthermore, Cole and Stanton (2003)
noted that “with an inappropriate design, a mobile interface may equally
prove to be a barrier to learning” (p. 366). The physical design of a device
can also be a possible barrier to collaboration, with devices which can be
used simultaneously by multiple students facilitating collaboration more
effectively than those that are limited to individual use (Fisher et al., 2013).

It is important then for educators to be strategic about digital technology
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use - to choose the best tool for the task, rather than using the technology
just because it is available.

Research on the design of learning tasks tells us that the focus should be
on the students, on their learning needs and how digital technology can
provide support for this. The design of learning tasks is ultimately in the
teachers’ hands and therefore influenced by their own pedagogical beliefs.
The following section discusses this in more detail, looking at the impact
pedagogical beliefs have on the collaborative use of digital technology.

5.2. Impact of pedagogical beliefs

The pedagogical beliefs of teachers are central to how digital technology is
used for supporting teaching and learning in the classroom (Prestridge,
2012; Resta & Laferriere, 2015). Successful teaching and learning
involving digitally-supported collaboration requires teachers to have clear
alignment between their pedagogical beliefs and their practice. Studies
have shown that merely incorporating digital technologies into classrooms
is not a guarantee of practice changing, rather it can result in the
technology being used to support traditional practice rather than
transforming learning (Ertmer et al., 2012; Fahser-Herro & Steinkuehler,
2010; Wong et al., 2008).

A multiple case-study research project carried out by Ertmer et al. (2012)
looked at the alignment of teachers pedagogical beliefs and their digital
technology practices. Teachers were selected who were already
considered leaders in the educative use of digital technology. Data from
the analysis of teachers’ websites were collected and compared to data
from one-on-one interviews to examine how these results corresponded to
each other. Ertmer et al. (2012) found that the results showed a close
alignment between pedagogy and practice, suggesting that teachers with
strong beliefs around student-centred practices, including collaboration,
“tended to enact student-centred curricula despite technological,
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administrative, or assessment barriers”(p. 423). This study does not,
however, involve observing the teachers in practice — with the researchers
acknowledging this as a limitation of the study, along with the small
sample size and teacher selection (Ertmer et al., 2012).

The literature related to teacher pedagogy suggests that there needs to be
an alignment between teachers’ beliefs and their practice in order for
digitally supported collaboration to impact on learning. The next section
narrows the focus of this chapter to research related to innovative learning
environments, including the physical make up of these, and how
collaboration and digital technology are utilised within them.

5.3. Innovative learning environments

While the literature suggests that there are some positive changes
occurring in the way digital technology is being utilised in teaching and
learning practices, Mercier, Higgins, and Joyce-Gibbons (2014) noted that
the focus must also fall on the environment, arguing that digital technology
has, in many cases, not met its potential to change the learning
environment. They suggest that “one possible explanation for this is the
need, not just to design the technology to support the learning experiences
of each child, but also to redesign the classroom environment in which the
technology is used” (Mercier et al., 2014, p. 504). The physical classroom
environment and the design of the learning that happens in this, along with
the integration of digital technology must be deliberately planned in order
to enable collaboration and optimise learning.

Innovative learning environments (ILEs), modern learning environments
(MLEs), and flexible learning spaces (FLSs) are just some of the terms
used to describe the current changes happening to the physical
environment of our schools, as well as to the learning taking place within

these. The physical environment encompasses such concepts as
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moveable classroom walls, covered decks, acoustics, lighting, mobile
furniture, and a range of furniture styles. The learning that occurs in these
environments is the main focus of this section, but, as will be discussed, is
closely connected to the physical. Given the range of terms for these
environments, for the purpose of this study | will be using the term

innovative learning environment (ILE) to avoid confusion.

The traditional classroom setting was designed with one-way learning in
mind — from teacher-to-student. Innovative learning environments on the
other hand are designed for more flexibility in both their physical nature as
well as in approaches to teaching and learning, including interactions with
digital technology (Imms, 2016; Neill & Etheridge, 2008; Saltmarsh,
Chapman, Campbell, & Drew, 2015; Trilling & Fadel, 2009). The features
of these environments are relatively new to education, aside from a short
time in the mid 70’s with the open plan movement (Imms, 2016). As
Armstrong (2014) noted, a learning environment “may be understood to be
the complete physical, social and pedagogical context in which learning is
intended to occur” (p. 9), but additionally, an innovative learning
environment also is reflective of current pedagogical thinking and practice.
Furthermore, according to Campbell et al. (2013), they can disrupt
traditional teaching and learning methods, exposing teacher practice and
removing the physical and mental barriers of teachers working together
collaboratively.

Neill and Etheridge (2008) describe a project studying the impact a flexible
learning space could have on teaching and learning, looking at both the
teachers’ and students’ perspectives. An environment was purposefully
created combining the physical classroom space with digital technology in
order to support a wide range of teaching and learning experiences.
Surveys of teaching staff and students were conducted which included
scaled response questions as well as open-ended options. Personal
interviews were also carried out. Neill and Etheridge (2008) indicated that

the flexible space increased “student engagement, collaboration, flexibility,
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and learning” (p. 47), but was dependent on the pedagogical approached
used by teachers - with a student-centred approach having more impact.

Saltmarsh et al. (2015) suggested that this student-centred approach is a
natural fit with, and an expected outcome of, innovative learning
environments and the collaborative teaching and learning that takes place
within these. ILEs need to be flexible spaces where all students are
encouraged to take responsibility for their own learning. These spaces
should develop students who see themselves as decision makers (Willis,
2014), as valued members of their learning spaces who collaborate with
others, help each other to learn, and who utilise both formal and informal
settings in their learning (Ciampa, 2014; Niemi & Multisilta, 2015).

Classrooms that have developed a strong student-centred approach to
learning are backed by teachers and school leaders who have a shared
vision around how learning happens (Organisation for Economic Co-
operation and Development, 2013a; Wong et al., 2008). A study by Wong
et al. (2008) looked at the relationship between technological innovations
and pedagogical innovations across eight schools in Hong Kong and
Singapore. Results showed that the schools that had adopted student-
centred approaches, generally had teachers and leadership who had a
shared vison around inquiry learning and collaborative practice as well as
the use of digital technology to support learning (Wong et al., 2008).
Additionally, it is important to note that a focus on student-centeredness
does not diminish the role of the teacher. Student-centred innovative
learning environments actually require teaching professionals to be highly
committed to shaping effective, inclusive learning opportunities by
selecting the most appropriate teaching and learning strategies for their
students (Istance, 2010; Prestridge, 2012).

A student-centred approach is not only central to the teaching and learning
that takes place in ILE’s, it can also have a role to play in the development
and set up of these spaces. In a case study of a school leader in Australia
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who invited a teacher and her students to design their own learning space,
Willis (2014) found that both student and teacher thinking had shifted in
terms of learner responsibility, with students taking more control in this
area. It was also noted that the design of the learning space related to
both the physical and relational space. Focusing on just one of these
elements was not enough and for transformation to occur, ongoing support
for the teachers and students working in these spaces was essential
(Willis, 2014). Further research is needed to understand how these
spaces are being used by both teachers and students, and how the
physical and relational environments are being constructed to develop 21%
century skills (Campbell et al., 2013; Saltmarsh et al., 2015).

Teaching and learning that is student-centred, collaborative in nature,
encourages active participation and values experimentation, requires an
innovative, flexible learning space - but the changed space alone will not
result in pedagogical change (Bradbeer, 2016; Mulcahy, Cleveland, &
Aberton, 2015; Neill & Etheridge, 2008). The challenge for school leaders
is to not only focus on the physical design of these new learning spaces
but to also grow their teachers’ understandings around the use of these
environments through ongoing professional development opportunities
(Campbell et al., 2013). Bradbeer (2016) adds another level to this
thinking, noting that research is calling for a clearer understanding of how
teachers occupy these spaces, looking at what actually works in practice,
and in terms of collaborative teaching teams, “what works together?”(p.
75). Mulcahy et al. (2015) suggested viewing the term learning spaces as
“a verb rather than a noun, that is, as something we do (a matter of
encounter), rather than something we have (a new learning environment,
a finished design)”(p. 590).

According to the Organisation for Economic Co-operation and
Development, there are seven key principles needed for innovative

learning environments to be most effective — all of which should be met.
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These are:
e Make learning and engagement central;
e Ensure that learning is social and often collaborative;
e Be highly attuned to learner motivations and emotions;
e Be acutely sensitive to individual differences;
e Be demanding for each learner but without excessive overload;
e Use assessments consistent with learning aims, with strong
emphasis on formative feedback;
e Promote horizontal connectedness across activities and
subjects, in and out of school.
(Organisation for Economic Co-operation and Development, 2013a, p.
12).
The principles are based on learning research findings reviewed by
educational researchers and learning specialists, and can be used as
criteria by schools as they develop their own learning spaces. While all
principles should be met for an innovative learning environment to be most
productive, how they actualise is dependent on the individual

interpretations of each school community (Organisation for Economic Co-
operation and Development, 2013a).

The literature summarised above regarding innovative learning
environments indicates that there is a world-wide change occurring in how
learning spaces are being designed and used. A student-centred
approach appears to be a natural fit with these environments, with
research showing increased student engagement and motivation to learn.
There is, however, a recognised need for more research into how these

spaces are actually being used by both the teachers and the students.
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The next section expands on the concept of innovative learning
environments, looking at how digital technologies are utilised within these
to enable and support collaborative teaching and learning.

5.4. Promoting digitally supported collaboration in innovative
learning environments

As mentioned in an earlier section, simply using technology does not
guarantee that learning (including collaborative) will occur — the physical
environment also plays an important role. Dillenbourg and Jermann
(2010) talk about orchestrating the “physicality” of the classroom to best
utilise the technologies available in these spaces. This is even more
applicable today given the growth of mobile digital technologies and the
flexibility these offer to the design of activities and the interactions able to
take place (Trilling & Fadel, 2009). In other words, the physical
environment needs to allow teachers and learners to move easily around
the spaces as required, it should be designed to ease collaboration and
should allow the available digital technology to be used in a manner which
suits the needs of participants.

Educational needs are shifting away from what the traditional classroom
model can provide, and as this occurs, teachers and learners must
acknowledge the new collaborative possibilities that digital technology
allows for. As noted by Resta and Laferriére (2015), this shift “raises the
bar of what is expected of teachers and learners” (p. 5), meaning that both
parties need to be skilled in both how to work alongside others and how to
best utilise digital technology. This will often require specific training in
these areas as a desire to use digital technology in a collaborative manner
must be supported by the skills to do so. A recent study by Swallow
(2015) explored the experiences of students and teachers in a 1:1 iPad
environment, finding that while teachers had ambitions of creating new
ways to teach students, their limited understanding of how to use digital

technologies in a modern learning environment led to more teacher

31



control, less student involvement in the learning process and less

collaborative tasks being given to students.

The need for school communities to work together to develop innovative
learning environments that utilise digital technology and collaborative
practice is influenced by current pedagogical beliefs, but in New Zealand,
it is also driven by government priorities. The New Zealand Ministry of
Education’s 2014-2018 Statement of Intent (Ministry of Education, 2014)
highlights the priorities of our government for our education system,
including the growing need for collaboration, digital technologies and
modern learning environments. Relevant sections are summarised in
Table 1.

Table 1. New Zealand Ministry of Education priorities.

Priority 1: Raise teaching quality Priority 2: Create a modern
and leadership learning environment

The potential of digital
technologies and modern learning
environments to help equip
students with specific skills is a
clear goal in this section (Ministry
of Education, 2014 — 2018, p. 22).
Modern learning environments are
about much more than the physical
environment; they involve the
blending of multiple factors
including technology, formative
assessment, inquiry based
approaches, task design, and
keeping the learner at the centre of
the learning process (OECD,
2013).

This priority highlights the
Ministry's investment in teachers’
professional learning and
development, signalling the link
between high quality teaching
professionals and their ability to
meet the needs of all students.
This priority also discusses the
need for improved and extended
professional collaboration, which
relates directly to the focus of this
research (Ministry of Education,
2014 — 2018, p.18).

As more schools in New Zealand move towards meeting these priorities
through developing digitally-supported innovative learning environments,
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there is an increasing need for teachers to be working together, sharing
and creating new knowledge and collaborating in a manner which is new
to many of them. There needs to be clarity of purpose across the whole
learning community regarding these spaces, including students, teachers,
leadership, and parents. Lippman (2015, p. 39) suggests that school
communities make time to discuss the following questions before

developing these environments:

e Why create collaborative spaces?

e What spaces are appropriate for collaborative activities?

e What forms do collaborative spaces take?

¢ Can these spaces be created apart from the social matrix of the
environment?

e Are these spaces the same in all learning environments, or are
they culturally and contextually defined?

e How is information technology integrated?

e Are these spaces sustainable over time?

(Lippman, 2015, p. 39)

Asking questions such as the ones above will assist school communities
to come to a shared understanding of what a digitally supported,
collaborative learning environment should and could look, sound and feel

like for them.

6. Summary

This research explores the role digital technology might play in
collaborative practice within innovative learning environments. The
literature reviewed in this chapter has highlighted the need for more

research in the area of innovative learning environments and how schools

33



make the changes necessary to move into these spaces. Literature also
suggested that while there is substantial research around the use of digital
technology in education, there is a gap regarding its collaborative use

within innovative learning environments.

Research indicated that there is a need to observe teachers and students
in their own environment, looking at how they are currently using digital
technology to enable collaboration. It is also clear that the development of
a shared understanding within a school community is important here, with
regard to what collaboration looks like in practice, the purpose of digital
technology, and the development of innovative learning environments.
Finally, the literature identified a need for change in the education sector,
not only in the physical classroom environment but also in the teaching
and learning practices that take place in them. In essence, digital
technology use, along with the design of our learning environments, needs
to be in-line with current pedagogy, and matched with the shift from
teacher-centred to student-centred practices. (Bradbeer, 2016; Keane et
al., 2016).

The following chapter outlines the research design of this study and
includes the theoretical framework underpinning this and the research

process involved.
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Chapter Three: Research Design

This section describes the research design of this study. It begins with a
brief introduction to educational research and revisits the research
question. Following this is a description of the theoretical framework of the
study including: the ontology, epistemology, research paradigm,
methodology and data collection methods utilised. Next, the research
process is discussed, covering participant selection, ethical
considerations, data gathering and analysis, and how trustworthiness and

authenticity were maintained.

1. What is educational research?

Mutch (2013) defines research as a systematic investigation that “gathers
data in order to solve a problem, illuminate a situation, or add to our
knowledge” (p. 20). According to Creswell (2012, pp. 4-6), the importance
of educational research lies in the following: research adds to our
knowledge, research improves practice, and research informs policy. In
other words, importance is placed on the research having impact -
whether that is within a specific educational setting or the wider education
sector. Menter, Elliot, Hulme, Lewin, and Lowden (2011) also highlighted
the importance of impact and shared three key elements in undertaking
educational research. These elements are; enquiry — attempting to
develop new knowledge, systematic — the enquiry needs order and to be
defensible, and sharing outcomes — sharing findings shifts an activity from
a personal enquiry to research (Menter et al., 2011, p. 3).

This study aims to encompass these three elements and have an impact
on teacher knowledge and practice. With regard to the element of
enquiry, this study is attempting to develop new knowledge through
exploring students’ and teachers’ perceptions of collaboration, and the role
digital technology might play in collaborative practice, in particular, within

innovative learning environments. The second element — systematic — is
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reflected through this entire research process, from the initial proposal
through to the publishing of this thesis. To achieve order and be
defensible, this study includes: a review of relevant literature; an
explanation of the methodology underpinning the research - as well the
data collection methods used; a description of the findings; a discussion of
the meaning and implications of those findings; and a concluding
statement which states the significance of the findings and
recommendations for future research. Finally, the element of sharing
outcomes will be obtained through the sharing of results within and
beyond the publishing of this thesis.

2. Research Question:

As discussed in the introduction section the aim of this research is:

To explore principles underpinning the development of collaborative
learning environments in three primary schools, and any role digital
technologies play in establishing and sustaining these.

The questions underpinning this aim are:

1. What are teachers’ and students’ understandings of collaboration, and
how is this established in their classrooms?

2. Do teachers and students consider digital technology plays a role in
establishing and sustaining this collaboration, and if so, how?

3. How do teachers and students consider digital technology-supported
collaboration influences teaching and learning in their classrooms?

3. Theoretical Framework

3.1. Ontology

Ontology is the study of how people view the world and what they perceive
to be real (Cohen, Manion, & Morrison, 2011). This view of how the world
exists and the place of humans within it can range from being seen as
very fixed and independent of individual people, or by contrast, very fluid
and socially constructed (Bartlett & Burton, 2012; Bryman, 2016; Mertens,
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2010). Two contrasting social ontological beliefs are objectivism and
constructionism. Objectivists believe that one reality exists and that there
are fixed facts about society that are independent of people, whereas
constructionists hold the view that there are multiple realities and they are
socially constructed (Bartlett & Burton, 2012; Bryman, 2016; Mertens,
2010).

| hold a constructionist position, assuming that reality has many layers, is
complex, open to different perspectives and interpretations, and that
people actively construct and reconstruct their own subjective view of
reality (Bryman, 2016; Mertens, 2010). As a constructionist researcher, |
am interested in the important concepts of a study emerging from the
participants, constructed by their own interpretations of their experiences
(Mertens, 2010).

This view of reality being socially constructed leads naturally to my
epistemological view of knowledge being created through social
interactions, and had an influence on the research methods adopted.

3.2. Epistemology: Sociocultural

Epistemology is our belief about the nature of knowledge and how this is
constructed and communicated to others (Cohen et al., 2011). Our
epistemology is closely related to our ontology. How we view the world
and what we see as being real is directly linked to how we view knowledge
construction and understanding (Bartlett & Burton, 2012).

| see knowledge as being socially constructed and influenced by our
cultural environments and the interactions that take place within these.
This sociocultural view of knowledge development is underpinned by the
works of Lev Vygotsky, who claimed that learning occurs in a social
manner (Vygotsky, 1978). Through interacting with others within authentic
learning experiences, learners guide each other towards developing a
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shared knowledge and understanding - before arriving at their own
individual interpretations (Cho, 2015; Davidsen & Vanderlinde, 2014; Eun,
2010).

A sociocultural epistemology places importance on dialogue, which is
seen to move from the social plane to the private (intrapersonal to
interpersonal) as learners make sense of new concepts (Schunk, 2008).
Language is seen as being the key to the negotiation of meaning - with
learners using it as a mediation tool with each other, coming to a shared
understanding before they themselves internalise what they have learned
(Reusser & Pauli, 2015). This study has a strong focus on the dialogue
between participants and also between the researcher and participants. It
aims to understand how collaboration takes place and to understand the
participants’ views on the role digital technology plays, if any, in

collaboration.

3.3. Interpretive Paradigm:

A paradigm is a certain way of viewing the world and is composed of one’s
ontological and epistemological beliefs which in turn inform the choice of
methodology and data collection methods undertaken in research
(Scotland, 2012). My philosophical stance aligns with a sociocultural
paradigm. | believe that our perceptions of reality and the development of
our knowledge are socially constructed and influenced by culture.

This research seeks to understand how people are using digital
technology to collaborate with each other. | want to gain an in-depth
understanding of different people’s interpretations of the role digital
technology plays in collaborative practice. As a result, an interpretive
paradigm was adopted for this research so | could focus on the
individuals, on their experiences and “interpretations of the world around
them” (Cohen et al., 2011, p. 22).
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An interpretive researcher seeks to understand how our social world is
created and to describe in detail, through observations in natural settings,
how people make sense of this world (C. Davidson & Tolich, 2003).
Radnor (2002) adds to this thinking, suggesting that the purpose of the
interpretive researcher is to seek clarification of how these interpretations
of our social world are formed and then shown through life experiences.
In other words, how do people form their beliefs and understandings and
how are these then shown through actions in their daily lives.

The adoption of an interpretive paradigm and a socioculturally-located
epistemology has clear implications on the methodology undertaken in this
study, and this will be detailed in the following section.

4. Methodology

This study was undertaken using a qualitative methodology within a collective
case study framework. The interpretive paradigm underpinning this research
draws a natural link to a qualitative approach in that this approach enables the
researcher to explore real experiences in-depth, and to interpret and gain an
understanding of people in context (Cohen et al., 2011). Qualitative
researchers aim to gather rich descriptions (Mutch, 2013), to make sense of a
phenomenon without placing preconceived ideas on it (Mertens, 2010), and to
study the meanings people apply to these phenomenon (Denzin & Lincoln,
2005).

In regards to this study, a number of qualitative methods were utilised
within the case studies to help gain a more in-depth understanding of
collaboration and the role digital technology might play in this. Using a
range of methods also assisted with the trustworthiness of my data, and
enabled me to form more specific and relevant interview questions by

basing these on themes arising from observations and artefacts.
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4.1. Case Study

Case studies, according to Yin (2009), are a means of exploring and
analysing something in-depth and from various angles, looking to
understand the how and why of a phenomenon within certain boundaries
(Thomas, 2011). This exploration is carried out within the phenomenon’s
real-life context and relies on multiple sources of evidence (Yin, 2009),
which can deepen researcher understanding (Benade et al., 2014). Case
study was the chosen methodology for this research because gaining an
in-depth understanding of how individuals perceived collaboration, and
how digital technology was being used in collaborative practice, required
observing both teachers and students working on authentic tasks, within

the boundaries of their own environments.

Stake (2003) identified three types of case studies: intrinsic — when the
study focuses in on a particular intrinsic interest; instrumental — where the
study provides insight into a secondary interest in order to develop further
understanding of a primary research focus; and collective — when the
focus is on the phenomenon being studied and is done by conducting a
number of case studies. A collective case study was used in this research
to better understand digital technology’s role in collaborative practice
across schools and across various teaching and learning partnerships.

While case studies are an effective means of looking at a phenomenon in
detail within its real life context, there are potential weaknesses to this
methodology which researchers need to be aware of. Yin (2009) identifies
common concerns regarding case study research, these are: a lack of
rigor, generalisability, and an inability to establish causal relationships.
Member checking of interview transcripts, and the triangulation of data
collection methods were carried out in this study, which can help achieve
rigor (Denzin & Lincoln, 2005). While | have used multiple case studies
which, according to Cohen et al. (2011) can increase generalisability, the
small sample size means | must acknowledge this as a limitation of this

study. In relation to causal relationships, this study is not looking to
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establish what these are, rather it aims to interpret the understandings
individuals have about collaboration and the collaborative use of digital
technology. | have also taken a reflexive and reflective approach to all
aspects of this research, making sure that | am constantly critiquing my

decisions, interpretations, and actions.

4.1.2. Triangulation

Triangulation is defined by Bryman (2016) as “using more than one
method or source of data in the study of social phenomena” (p. 386). ltis
used in qualitative research to corroborate findings, provide a basis for
discussing variation in results, and offers the researcher more depth to
their data analysis (Bartlett & Burton, 2012). Yin (2009) describes the use
of multiple sources of evidence (triangulation) as one of the three
principles of data collection in case study research alongside creating a
case study database and maintaining a chain of evidence. This use of
multiple sources of evidence requires researchers to be skilled in each of
the data collection methods undertaken. An overreliance on one method
can result in a case study turning into a different type of study, for
example, an over reliance on interview data could turn a case study into
simply an interview study (Yin, 2009). To avoid this, my interpretations of
observations and documentation influenced the interview questions
formed - meaning that answers were in part driven by these other
methods.

4.1.3. Reflexivity

Reflexivity in research is “the process of reflecting critically on the self as
researcher” (Denzin & Lincoln, 2005, p. 210). Cohen et al. (2011) note
that reflexive researchers are “acutely aware of the ways in which their
selectivity, perception, background and inductive processes and
paradigms shape the research” (p. 224). Reflexivity was an ongoing
process throughout this study. | was very aware and critical of decisions
pertaining to all stages of the research such as: the choice of data
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collection methods, wordings of interview questions, development of

themes during data analysis, and my interpretations of research findings.

4.2. Data Collection Methods

A range of methods were used to collect data for this study. This enabled
me to triangulate my data, ensure that all of the research questions were
addressed, and that the data reflected the multiple aspects of individual’s
experiences and understandings. Methods are discussed below with a
justification for inclusion, as well as a discussion around possible concerns

arising from their use and how | mitigated these.

4.2.1. Artifacts

Artifacts can prove useful in educational research and give the researcher
a visible indicator of what is happening in a classroom (Bryman, 2016).
The artifacts collected in this study were in the form of photos of the
classroom layout and learning activities, as well as documents such as
teacher planning and student work. Artifacts were collected and analysed
for evidence relating to the research questions, and were also used to help
form questions for the semi-structured interviews and focus groups. This
use of other methods, alongside artifacts, allows the researcher to validate
or check evidence from other sources (Yin, 2009).

While artifacts can be a useful data source, according to Yin (2009) they
are often easy to observe but can be open to multiple interpretations. This
means that when collecting and analysing artifacts, researchers must keep
in mind who produced the artifact, and the purpose of its production
(Cohen et al., 2011; Hancock & Algozzine, 2011). Therefore, to assist
with this, notes were recorded about each artifact, detailing this
information. This interpretive challenge is also why this method of data
collection was used in conjunction with observations and interviews in this

study.
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4.2.2. Observations

According to Mutch (2013), observations within qualitative research are
used to gather rich descriptive data in the field. They allow researchers to
see how people act in their own environments, to check espoused beliefs
against actions, and can provide more objective information (Bartlett &
Burton, 2012; Mutch, 2013). Observations allowed me to gather data as it
occurred - to observe collaboration in action, rather than through second
hand accounts of teachers and students. While observation is seen as a
powerful data collection tool, Cohen et al (2011) stresses the importance
of utilising other data gathering methods alongside observation to ensure

that inferences derived from observations are reliable.

There are several issues to be aware of in relation to using observations to
gather data. One issue is selectivity, that is, the researcher choosing what
will be observed, with broad coverage becoming difficult without multiple
observers (Yin, 2009). A further issue is that the observer may affect the
natural behaviour of those being observed leading to the observed event
advancing differently and yielding unreliable results (Adler & Clark, 2015;
Ertmer, 1999). To address these issues it was initially important for me to
be aware of them and have a clear understanding of how they could
impact my data. This required me to continually be reflexive about what |
was choosing to observe as well as my role in the observation process.

To assist with this, | created an observation schedule (see Appendix A)
based on collaborative skills identified by Sharratt and Planche (2016) and
Murphy (2004). A copy of this schedule was used for each observation.

4.2.3. Semi-structured interviews

Interviews have been used as a means to collect qualitative data for many
years, whereby researchers interact with participants in order to gain
insights into their world and how they perceive various aspects of it
(Cohen et al., 2011). Structured interviews follow a set of prescribed
questions, while semi-structured interviews have a more open approach.

Semi-structured interviews consist of some preformed open-ended
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questions which are typically elaborated on during the interview, and
which in turn may inform the development of new questions (Adler & Clark,
2015).

One of the strengths of semi-structured interviews is that while the
researcher has an agenda for the topic to be explored, they are able to
explore it as needed and negotiate the direction of the interview with the
interviewee (Adler & Clark, 2015; Menter et al., 2011). According to
Cohen et al. (2011), they also allow for the researcher to clarify
interpretations made from other data sources and explore these in more
depth.

While there are clear benefits to conducting semi-structured interviews
there are also weaknesses that need to be considered. One weakness is
due to the flexible nature of semi-structured interviews, the order of
questions is changeable and this can lead to some important questions
being left out (Cohen et al., 2011). As noted by Creswell (2012), another
issue is the possibility of the interviewee telling the researcher what they
think they want to hear, which can in turn be inadvertently influenced by
the responses and actions of the researcher (Adler & Clark, 2015;
Mertens, 2010).

My semi-structured interviews were held with teachers after artifacts had
been collected and observations had taken place. This allowed me to
form relevant questions and themes based on my interpretations of the
artifacts and observations. Semi-structured interviews allowed me to
probe deeper into any themes raised by the teachers and students, and to
check my initial interpretations of artifacts and observations with them.
This probing and checking can result in reducing the risk of participants
giving ‘socially desirable’ answers instead of what they really think (Patton,
1990).
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4.2.4. Focus groups

Focus groups interviews rely on the interaction between participants and
are mostly used in academic research to study health, education, the
environment and community issues (Krueger & Casey, 2015). The data
gathered emerges from these interactions so is a collective view rather
than individual (Cohen et al., 2011). Focus groups can give people an
opportunity to discuss their thoughts about a topic and importantly, why
they think that way, aiming to do so in a safe and comfortable environment
(Hinds, 2000). This aim of a safe and supportive environment was an
important reason for my choice of focus groups when working with the
students in this study. Conducting the interviews at the students’ school,
alongside their peers, helped to establish a safe environment for those

involved.

4.2.4.1. Focus groups involving children

When conducting focus groups with young people extra time must be
given to establishing ground rules, ensuring they understand why the
research is being conducted, and clearly explaining the role of the
researcher (Menter et al., 2011). In terms of this study, ground rules were
established and discussed immediately prior to interviews taking place —
these are covered in detail in the following research process section. At
this point, | also revisited the purpose of the research and of the interview.

Focus groups should ideally number between five and eight participants,
who are familiar with each other (Menter et al., 2011), and of a similar age
(Gibson, 2012). Consideration must be given to language used and the
questions asked, making sure that these are age appropriate, open-
ended, and understood by all (Cohen et al., 2011). Questions in this study
were developed based on my observations and interpretation of collected
documents to ensure they were relevant and meaningful to the students

involved.
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Building trust is also important - the children should be familiar with the
researcher before the interview takes place and the relationship should be
seen as a partnership rather than hierarchical (Gibson, 2012). Focus
group interviews for this study were carried out after initial meetings and
observations, ensuring that the children were familiar with the purpose of

my research and with me.

5. Research Process

The following section describes the research process undertaken. It
discusses the participants, their selection and the ethical considerations
around their involvement. After this, the processes of data gathering and
analysis are explained, followed by a discussion of how trustworthiness
and authenticity were maintained in this research.

5.1. Participants

This research involved three schools in a newly formed community of
learning, with participants from each school forming each individual case
study. Schools were chosen for their innovative teaching and learning
practices, including the strong use of digital technologies. The criteria for
selection is discussed in the following section.

5.1.1. Criteria for participant selection

Table 2 shows the criteria given to principals and used to select possible
teacher participants in each case study.
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Table 2. Criteria for participant selection

Case Study 1 — teacher-
to-teacher collaboration
using digital tools.

Case Study 2 - student-to-
student collaboration
using digital tools.

Case Study 3 -
Teacher-to-student
collaboration using digital
tools.

Teachers have been
working together in a co-
teaching relationship for a
minimum of 6 months.

Digital technology is well
utilised as part of the
teaching and learning
process.

The teachers are
recognised as effective
practitioners by their
Principals.

Digital technology is well
utilised as part of the
teaching and learning
process.

A strong collaborative
learning environment has
been created, where digital
technologies are used for
student-to-student
collaboration.

Digitally-supported
collaborative tasks are
familiar to students - they
often work alongside each
other in this manner.

Digital technology is well
utilised as part of the
teaching and learning
process.

There is a history of digitally
supported collaboration
between the teacher and
his/her students.

5.1.2. Selected participants

The participants in case study one (teacher-to-teacher) are in their second

year of collaborative teaching together - with this being their only

collaborative teaching experience to date. Kate has been teaching for

fifteen years, with experience ranging from year two through to year

seven. Tama is in his sixth year of teaching and has taught from year

three to year six over this time.

The teacher participant in case study two (student-to-student), has been

teaching for six years with experience from year three to year six. This is

Amber’s second year working in a collaborative teaching space. The

students in this case study are in year five and six, ranging in age from

nine years to eleven years. There are 61 students in the class but only 34

returned consent forms and could be involved in the study.
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Case study three (teacher-to-student) involved a class of year four and
five students ranging in age from eight years through to ten years. There
were 63 students in this class, 54 returned consent forms and were able to
take part in the study. The teacher participants are in their first year of
collaborative teaching. Ana has been teaching for 17 years - across all
primary school year levels. Emma is in her fourth year of teaching with
experience from pre-school to year 6.

5.2. Ethical Considerations

Ethics are primarily about what is right and wrong in terms of conduct and,
in relation to social research, can be complex and dependent on those
involved (Thomas, 2011). The ethical considerations relating to this
research included gaining access and acceptance, obtaining informed

consent, and conducting insider research.

5.2.1. Access and acceptance

Gaining access to a research site and to participants is an important part
of a research project and research cannot start until this is achieved
(Cohen et al., 2011). As noted by Menter et al. (2011), while gaining
access can be less of an issue when the researcher has a connection to
the site, it is still vital to go through the expected procedures. | had
professional connections to two of the schools and worked in the third, and
while this certainly made approaching participants easier, formal
procedures were followed. Ethical approval was granted by the University
of Waikato on March 31% 2017, and access to the three school sites and
potential participants was gained from their principals.

5.2.2. Informed Consent

Informed consent is a fundamental part of conducting research ethically. It
involves providing potential participants with clear and concise information
about the research so that they are able to make an informed and
voluntary decision about their participation (Adler & Clark, 2015).
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Voluntary participation is also highlighted by (Cohen et al., 2011) as a key
issue to consider. Researchers need to ensure that participants do not
feel under pressure to take part, “the choice on whether or not to
participate must be genuinely free” (Cohen et al., 2011, p. 81).

This research required consent from the school principal, teachers,
parents, and students before proceeding. Emails were sent to principals
which clearly explained the research and, if they were interested, asked
for names of potential participants. Discussions were held with potential
teacher participants to discuss the research aim and clearly reiterated the
voluntary nature of the study.

Letters were given to principals, teachers, parents, and students informing
them of the research goals and the requirements of participants (see
appendices B, C, D, & E). These letters also made it clear that
participants had the right to withdraw from the research and that while
anonymity could not be guaranteed, every effort would be made through
using pseudonyms (for schools and individual participants) throughout the
reporting of any data.

When research involves children, several factors need to be considered in
regards to informed consent; who needs to give permission, adapting
forms for young participants, student understanding of voluntary
participation, and their understanding of the purpose of the research
(Cohen et al., 2011; Mutch, 2013). | met with students in their classrooms
to discuss the research with them, what was required of them as
participants, and to answer any questions they had. The student consent
form was attached to the parent information and consent form so that
parents could discuss the process with their children before consent was

given.
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Linked to informed consent, assent was also sought from students.
Assent refers to seeking an individual’s willingness to participate in
research, typically used when working with children (Papatheodorou,
2013). While students and their parents had filled in a consent form, it
was also important to ensure the students understood they could revoke
participation at any point during the study. On-going assent was therefore
undertaken — meaning assent was “renegotiated over the life of the
research” (Dockett, Perry, & Kearney, 2012, p. 804). Verbal assent was
gained from all students at the beginning of focus-group interviews, and
during observations. They were reminded of the research aim, my role as
researcher, and that they could withdraw from the research at any time.

5.2.3. Insider research

During this research, | was on study leave from one of the participating
schools and was working there one day per week as a senior release
teacher. Furthermore, | was appointed as the release teacher for one of
the ‘teacher-to-teacher’ case study participants in this research. This
meant | would be working with the other teacher participant half a day per
week. Humphrey (2013) suggests for insider researcher, there is a high
need to be risk-aware, in an effort to avoid or at the very least lessen any
potential risks, rather than simply being risk-averse. | was aware of the
potential risk involved in the blurring line between co-teaching and
researching and wanted to air these issues with my colleagues. A
discussion was held with both teachers to explore the potential risks and
ensure that any concerns were addressed, however none were voiced at
this meeting. It was agreed that any concerns that may arise during the
course of the research would be shared in an open and honest manner.

5.3. Data Gathering
As noted in the data collection methods section above, data for each case
study was gathered through observations, artifacts, and interviews.
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Observations occurred during April 2017. In case studies 2 & 3 involving
students, these observations took place over three separate sessions,
lasting 20 minutes each. In case study 1, involving teachers only, two 30-
minute observation sessions were held. Notes were taken on the
observation schedule (Appendix A), which was developed prior to the
visits, and shared with the participants before observations took place.
The observation schedule was based on collaborative skills identified by
Sharratt and Planche (2016) and Murphy (2004), to which | added
possible actions involving digital technology - based on my own teaching
experiences. This was a means to focus my observations on the
collaborative skills as well as the digital technology aspect of the research,
with the listed actions acting only as a guide — not a checklist.

Artifacts were collected from participants during April 2017 via email and
the sharing of links to digital documents such as Google Docs.
Photographs were taken at each of the research locations. Artifacts and

notes from observations were stored on my password protected computer.

Interviews took place in May 2017 and consisted of two types, semi-
structured for teachers and focus group for students. Semi structured
interviews were held at the participants’ schools at a time and date of their
choosing, and took no longer than one hour. Ten key questions (see
Appendix F) were formed based around the research questions, as well as
interpretations from artifacts and observations, and sent to interviewees
prior to the interview taking place. Due to the semi-structured nature of
the interview, other questions were asked in response to initial answers
given. Transcripts of the interviews were sent to participants for member

checking.

Focus group interviews involved six students in each of the two case
studies involving student participants. Nine key questions (see Appendix
G) based around the research questions, observations and artifacts were
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formed. The purpose of the study and interview was revisited with
students as over a month had passed since the initial classroom visit and |
wanted to ensure they clearly understood the process.

Conventions of focus group interviews were discussed in age appropriate
language and ground rules established. These became part of the
ongoing assent process and were taken from work by Jennifer Gibson
(Gibson, 2012, p. 149). These included:

e You can say “pass’ if you don’t want to answer;

e Take time to think before you answer;

e Tell meif | don’t understand you, or if you don't
understand me;

e There are no right or wrong answers; say what you want;

e | won't tell other people what you say;

e Take turns talking;

¢ No teasing or making fun.

All interviews were recorded using a digital voice recorder and the audio
file downloaded onto my laptop. The interviews were then carefully
transcribed and the transcripts of semi-structured interviews were sent to
participants to be checked and amended, if needed. All audio and written
forms of interviews were securely stored on my password protected

computer.

5.4. Analysis of Data (coding):

Data analysis in qualitative research involves making sense of the raw
data, in order to construct answers to research questions. The data is
typically large in quantity, primarily in text form, and is not straight forward
to analyse (Cohen et al., 2011). Bryman (2016) acknowledged that adding
to this challenge is while there are general approaches to qualitative data

analysis, there are no well-defined rules.
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One approach to qualitative data analysis is known as thematic analysis
and this is the approach chosen for this study. It involves “identifying
themes and patterns of meaning across a dataset in relation to a research
question” (Braun & Clarke, 2006, p. 175). There were several reasons for
choosing this particular method. Firstly it offers flexibility in terms of fitting
with a wide range of research types. Secondly it is viewed as being more
easily accessible to beginner researchers, and lastly, the results can be
understood by the wider education community (Braun & Clarke, 2006).

5.4.1. Thematic analysis — steps taken

The first part of thematic analysis in this study was to familiarise myself
with the data. This involved immersing myself in the data (Braun & Clarke,
2006) which happened throughout data collection. During the early stages
of data collection, observations were conducted and documents collected
in order to develop meaningful interview questions. This involved close
reading and viewing of data in order to select relevant areas to focus on
for the interviews. Cohen et al. (2011) refer to this as a funnelling effect —
“moving from the wide to the narrow”(p. 541). | also conducted all of the
interviews myself and transcribed these in full. This made the data very
familiar to me, as this process required repeated close listening. | then
reviewed all of the data once again, re-reading transcripts and observation
notes, and re-viewing photographs and documents.

The second part involved a close reading or viewing of the data. This was
carried out on a printed version of the data (including documents and
photographs) using a highlighter and pen. Any words, phrases, or images
of interest in relation to the research questions were highlighted. | also
recorded initial interpretive thoughts and questions for further exploration,
in the margins. Examples of highlighted sections included: repeated
concepts, keywords relating to the research questions, contradictory

statements, and the use of personal or plural pronouns.
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The third part was concerned with an initial coding of the data. Braun and
Clarke (2006) define a code as “a word or brief phrase that captures the
essence of why you think a particular bit of data may be useful” (p. 207).
This was done using the paper data from the previous step. Words,
phrases and images that had already been highlighted in the data, as well
as my own initial thoughts and questions, were revisited and given codes.
New sections were also highlighted and coded as subsequent readings
developed further points of interest. Many sections of text were coded
more than once as they captured several points of interest. Examples of
these initial codes included: interpersonal skills, effective communication,
and flexibility. | then reviewed the codes once again, combining some
which were very similar in meaning, and refining others which were
unclear e.g. students learn from others and students as teachers became
students as experts.

The fourth part of the analysis process involved collating the coded data. |
placed the data from each case study onto a spreadsheet (see Figure 1).
The spreadsheet included the codes | had developed (along the top of the
sheet), as well as which dataset the text came from (located down the side
of the sheet). Coded text from each dataset was placed under the

appropriate code headings.

A 8 c o 3 F G

Shared digital items (gc Feedback Students as experts Any anytime i i learning Devices as Tools (balance)

Student Focus group interview  As: last year we umm my cl: As: last year we umm | P: umm then if you have any As: last year we umm my class we use to umm like umm talk As: | honestly umm this is persor
Ph: oh yeah true Ph: oh yeah true H: I agree with P and its it he Ph: oh yeah true
P: and Miss H she could adi P: and Miss H she cou H: so like if it's like I'm the te P: and Miss H she could add a comment on our slides then a

L: are there times when you H: so like if it's like I'm H: commenting As: last year we umm my class we use to umm like umm talk
H: well you might delete sor As: umm like earlier wi L: ok, explain Ph: oh yeah true
As: like one time we were di P: umm | think it's a lof H: umm cause like we were | P: and Miss H she could add a comment on our slides then a
M: yeah we had these tasks H: commenting L: so you're giving more mea L: ok, another question then, do you think technology helps y
L: ok, explain P: 1 agree As: umm like earlier we were talking about the comments tha
H: umm cause like we A: | agree as well P: umm | think it's a lot easier cause if you need help like stra
L: so you're giving mor As: me too
P: | agree
A: | agree as well
As: me too

H: I think it's helped in

Teacher Interview Google suite ( docs, forms,  CL: our DP came in th our DP came in the other day CL: it opens up so many more dox CL: That particular lesson CL: that example | gave you is ct
S: I've found that its | f S: | went into another hub wif S: but they're a learning tool (.) w

S: different year level, S: different year level, syndic

CL: we found that we were g

Observations and Documentation Google suite ( docs, forms, : Instant, any & ar Writing students teacher) teaching your Flipping back on pages on What tool is best for this job? Nee

Figure 1. Example of fourth stage of thematic analysis
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Doing this allowed me to see which codes were well represented, consider
the place of codes that seemed to be outliers, and identify codes that
seemed to contradict others. It was important at this stage to avoid
making decisions based on the frequency of data in a collated set, rather it
was about the relevance of that data in terms of addressing the research
aim (Bryman, 2016). For example, the code re-windable learning from
case study 2 (student-to-student) contained little data, but was an
important factor in how digital technology was being used in that setting.
Some codes were eliminated at this stage as they contained very little
data relevant to the study — an example here is the code of faster learning
progression from case study 3 (teacher-to-student).

The fifth part required grouping the coded data in order to determine
broader topics or issues running across all the case studies, and give
these labels. This is known as identifying themes and involved reviewing
the collated data, and looking for patterns and correlations between codes
(Braun & Clarke, 2006). During this stage, several themes were
developed, given tentative names, and then reviewed once more against
the collated data - with some themes being discarded or merged together.
It was also important to ensure that the themes represented the essence
of the data relative to the research questions of this study. At this stage
Braun and Clarke (2006) suggest creating a visual thematic map (see
Figure 2) to “explore and refine the connections” (p. 232) between themes.
This also allowed me to look at connections in relation to the research

questions, and across the case studies.
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Research Aim: to explore
principles underpinning the
development of collaborative
learning environments in three
primary schools, and any role
digital technologies plays in
What are teachers and establishing and sustaining this.
students understandings of
collaboration, and how is
this established in their
classrooms?

Do teachers and students
consider digital technology
plays a role in establishing
and sustaining
collaboration, and if so
how?

_—

How do teachers and
students consider digital
technology-supported
collaboration influences
teaching and learning in
their classroooms?

Logistics and systems w

Case study 3

Teacher to student
Critical choice

Relationships

Case study 1
Teacher to teacher

Communication
Anywhere, anytime

\ Anywhere, anytime

Eﬁ\ I

Student to student \ I

N/ // \ —>  Student ownership
Skills required e /
Relationships

/ Anywhere, anytime
Were in this together @49

A culture of learning

Student agency

It's about the students

Figure 2. Visual thematic map

The grey lines on the visual thematic map indicate themes and subthemes
of individual case studies; single black lines show links between a theme
and a research question; blue bi-directional arrows show a close
reciprocal relationship between themes; and blue one-directional arrows
show one-way links between themes.

The sixth (and final) part of the thematic analysis process was to define
and name the themes which had developed across all three case studies,
and to select relevant examples from the dataset to illustrate these (Braun
& Clarke, 2006; Mutch, 2013). It is important that theme names reflect the
codes found within them, encapsulate large amounts of data, and give a
clear understanding of that data (Bryman, 2016). Defining and naming the
themes helped to give more focus to them, allowing me to be sure that |
had created a rich overview of the data from all case studies and that my
research questions had been addressed.

At this stage it became apparent that the themes were emerging under
two areas. The first area contained themes directly connected to
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