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Abstract

This thesis is an investigation of software deveiept for children aged six to
ten years old. This is a challenging area; despietrend for children to be exposed
to computer technology at an earlier age, theynasteuggle to utilize it effectively.
Children are not merely miniature adults; they hthesr own needs which are often
not met by traditional software. In particular,stlthesis focuses on the task of music
management: a task that children take much intémelstit for which they are given
few tools. We address this with the design of a mawgic management system: the
Kid's Music Box

The development oid's Music Boxis documented in four main parts: background
research, requirements gathering, design and ingsl@&tion, and evaluation.
Background research identifies the strengths amakmesses of conventional music
organizers with respect to young users. Requiresngathering took the form of a
focus group study, which aimed to overcome theardisthallenges of obtaining input
from children. The design dfid’s Music Boxbuilds on this work, by incorporating
functionality, metaphors and design elements théttee needs and capabilities of
young children. Expert evaluations and formal eatatun from children users showed
promising results, which concluded thKid’'s Music Boxis better than other

organizers in terms of managing music for children.


http://www.freekidsmusic.com/
http://www.kidsgames.org/

Chapter One
Introduction

Children are a growing user group of computer tetdgy [1]. Increasing
recognition of this emerging group has lead to nthgital products being produced
for children, such as digital musienfw.freekidsmusic.coinand computer games

(www.kidsgames.orng With children’s digital media collections growgnrapidly,

organization becomes important. One real world@mafor this problem is between

children and their toys — a child’s toys cannotsoattered all over the house; they
needed to be sorted in a box or a drawer, so tye d¢an be retrieved again when
needed and the house is not filled with toys. @igitganizers in many aspects are the

counterpart to storage boxes and drawers thatdildren’s toys.

Most of the currently existing digital organizersuch asiTunes from Apple
Computersand Music Organizerfrom Primasoft were designed for adults. It is
generally accepted that children are not miniaersion of adults and their motoring
skills, computer capabilities and their expectatmhinformation technology are
different to adults, thus what is right for adwte not always right for children [2].

“How do you work this thing? It looks complicated.”

Jonathan Harkness, 10 years old

This is a quote from one of the participants o ttiesis, describing the difficulties

when using one of the existing digital music orgers that were designed for adults.

This thesis is an investigation on design and imelet of a digital music organizer

for children aged six to ten years old, with cleldras design partners.



1.1 Why a Digital Music Organizer for Children?

Nowadays, a growing body of information such astaignusic, pictures and movies
are becoming more available in digital format. Ganpeently, digital organizers are
being developed to organize the digital collectiblowever, both the interface and
usability of the organizers are aimed for adulig] far less attention has been focused
on the development of applications that are swetédnl primary school children (five
to ten years old). Children are as informationstiyiras adults; they wants to access
their favourite songs and movies as much as adiaisNevertheless, children are
forced to use computer software that requires cemjiteraction, good spelling and

reading skills which are beyond their currently eleping abilities [3].

New technologies for children continually emergeorx technology-
enhanced toys such as actimates Barney, to tditetisflush with the
help of sensors, technology is becoming ubiquitoushildren’s lives.
How this technology is developed, and who is irealin the process
can vary greatly. Often, children are not consultedil the end of the
design process, if at all. While there are manyesolhat children may
play in the design of new technology, we beliea¢ ¢hildren can and
should be an integral part of the design processd@veloping new
technology as equal stakeholders throughout thegdgsocess.
Alison Druin et al.

There are many advantages in developing a digitsdrozer especially for children.
The most important being it will be possible forildren to express their true
intentions when performing actions on the softwaa¢her than expressing what the

adult designers thought children wanted.[3]. Cossitle following scenario:

Jack (eight years old) usAsinesto organize his digital music. One time,
while he was importing music into a specific playlin iTunes music
library, he accidentally imported the songs intwrang playlist. After
he realised what he had done, Jack wanted to nmevesdngs to the

intended playlist.



At this stage, most adult users might considertrajicking on the file menu or the
songs to bring up more options in order to movesitiggs into the intended playlist.
However, the common steps described above willithewdt for most children users

to achieve, restricted by their limitations (Seectidm 2.3). A child’s approach to
solve this same problem might be to delete allsthiegs and the try to import them

again.

This is the case because both adults and childree & different perspective on how
things should work, based on their experiencestlagid knowledge [2]. By designing
a digital organizer with children and specificaflyr children, the emphasis of the
application will focus mainly on the requiremenbsnitations and capabilities of
children — and thus children will find it easierdagffective to use.

1.2 Challenges of Digital Music Organizer for Childen

The main challenge in designing and developinggagadimusic organizer for children

is to bridge the gap between the users’ actualshaed the software’s capabilities,
while keeping the users’ limited skills and knowdedn computer technology in mind.
Thus, a focus group study of eight children pgpaaits aged from six to ten years old
was completed, with the goal of determining thersiseants and expectations of a
digital music organizer (see Section 3.3). More antgntly, it was also a chance for

the participants to offer their point of view orettiesign of the organizer.

A digital music organizer for children must be laded. It cannot be overloaded with
functionalities that children will not be able toraprehend, and at the same time it
cannot be all about the interface, as a simplifiredrface with hidden functionalities
are a challenge for children [4]. The interface #rafunctionalities of the application
must strike a balance — functionalities that argeesal to the meaning of digital
music organizer are included, and, the interfacaukhbe intuitive, interesting and

fun in order to engage the users in utilizing tinectionalities offered by the organizer.



1.3 Thesis Statement

Currently, there are many digital music organizavailable both as commercial
product and free-of-charge, suchi@snesfrom Apple Windows Media Playefrom
MicrosoftandKidsPlayerfrom SororSoftHowever, these organizers either do not see
children as their potential user group and subsgtjuegnored this user group
completely, or simply assert what they think ishtigor children without much
research [5]. For example, websites Ikek Jeeves KidandYahoo!Kidsare portals
that are designed for children to find age-appadpricontents from the internet.
However, recent studies [6] show that these website aimed more towards users
who can spell, type, read, navigate and selectlsow@is and links. All these are

skills that young children do not have.

Thus, the central goal of this thesis is to desighigital music organizer for children
aged six to ten years old, with children as degigriners. In addition, this research
will also look for new approaches and new ideasifigproving the interface and
usability experience so that it is better suiteddiaildren. The following avenues for

improvement are explored in the development of shiggem:

. Since this thesis is about designing a computeliagion for children, it
is natural to include children not only as testjsats, but also to give them
the chance to express their ideas on what they amohtdo not want in a
computer application. A focus group study was catelilito determine the
design requirements. This focus group was basedherParticipatory
Designmodel to respect users more as partners in thgrdpsocess by

giving them an equal role in the design phase.

. Significant changes are made to both the inititdrfiace design and the
usability of the organizer in comparison to exigtorganizers. Specifically,
the interface of the final design will focus momethe use of colour theory
and non-rectangular shaped in order to make thdicappn more

appealing and interesting.
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. The software created for this thesis does not ginegkend or modify
features from currently existing organizers; trofware incorporates new
ideas such as creating and receiving gifts, a pwrlibose interactive area
to display pictures, visualising music and gaméd®e @pplication also has

the capability to accept different skins.

. In order to provide a more interesting, consistamd responsive
environment for using the organizédacromedia FlashC# and MySQL

are used in implement the organizer.

The music organizer is nam&ad’s Music Box It is hoped that this name will evoke
a better conceptual understanding that this syseabout music in boxes, much like

toys in boxes.

1.4 Thesis Structure

Both Chapter Two and Three describe the backgraofarmation and rationale

behind the research, including relevant technotogamd previous approaches.
Chapters Four, Five and Six focus on the desigpJamentation and evaluation of
the system itself. Chapter Seven is a summaryssbies learned and implications for

future work.

11



Chapter Two
Background Information

The goal of this thesis is to design and implengedigital music organizer for
children aged six to ten years old. This chaptab@lates on the goal of the research
by explaining the motivation behind it, as well@esenting the underlying structure

of digital music organizers.

The two other issues that will also be discussedhia chapter are of particular
importance to achieving the goal of this reseafdte first issue is relevant concepts
and technologies for children, where the sectidhexamine two currently available
technologies that were designed for children: linternational Children’s Digital
Library andYahooKids!websites. The second issue is about working whildi@n,
why it is important and useful to work with childreas design partners and the

techniques for working with children as design pars.
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2.1 Motivation for Digital Music Organizer for Chil dren

The motivation to design and implement a digitalsmawrganizer for children is to
address two issues. Firstly, the lack of digitalsmwrganizers designed for children.
Secondly, the challenge for children to utilize soaf the currently available digital
music organizers to organize their music — childeee restricted by their limited
cognitive and physical development and knowledgeamputer technologies. This
limitation prevents them from fully utilising cumdy available digital music
organizers that are designed for adults (see Se8taf this chapter, which provides a

more in-depth discussing regarding these limitafjon

In order to understand the extent of the issuesiden computer usage by children.
The use of computers and the Internet among chiltes greatly increased during
the last ten years. In the 2001 report prepareithdy.S. Department of Educatian
Computer and Internet Use by Children and Adolescéh], a US-based survey
found that 80.5% of children surveyed aged 5 t®&& acomputers either at home or at
school. 90.5% of children surveyed aged betweem Btyears use computers, either
at some or at school. The report shows not only mast children use computer
related technology, but that children also begi uke of computer technology at an

early age: approximately 75% of children aged 5chased a computer.

In recognising the growing market of younger corepuisers, the computer games
and music industry are targeting younger audient@éss has contributed to the
increased number of computer games and music floreh [7]. For example, there
are growing number of internet websites that offes and legal children music for

download -www.freekidsmusic.cons a good example.

This research has found that most children reliedhir parents to organize their
music collection (see Chapter 3). One of the measons children needed the help of
their parents is that there is not much softwam #re designed for children to
organize their music collections. The popular exgstmusic organizers are too

complicated for children to use (see Chapter 3).

13
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The fundamental problem is the gap in childreniahperceptive on the way they
want to organize music and the approaches takeexisting music organizer in
organizing music. This problem is made more ditfityy the age of targeted audience,
who have limited computer skills. Hence, the mdtoa of this research to design

and implement a digital music organizer that isyesa® fun-to-use for children.

2.2 Underlying Structure of Digital Music Organizer

Digital music organizers are similar to other depktlocument organizers such as
photo organizers, in terms of helping the user manmodify and play digital media
on the computer. Digital music organizers are aem@sal part of personal computers
nowadays because of two major factors: the righeinternet in the last decade and
the invention of thanp3 media format. It has become easier for averagepaten
users to download a substantial amount of music thrdir computers and as a result,
people have very large number of songs — thousandsot uncommon. Thus,
computer users often find it difficult to remembeinere songs were stored or what
songs they have on their computers. This probleghlighted the importance of
digital music organizers to organize big music ettibns and to make music more

accessible when needed.

There are many digital music organizers availablprasent, both commercial and
free-of-charge. Consequently, there are many @iffeapproaches in both the design
and implementation phases for different digital musrganizers. In essence, the
majority of digital music organizers fall into twgroups: those with and without
database support. Digital music organizers wittaloiaée support have the ability to
store information for all the songs that existhie brganizer. Most of the features in
importing, modifying and loading from database amomated in the sense that the
organizer performs those tasks for the user. Usensot have to be concerned about
how the organizer works or where the informatiosased. In contrast, digital music
organizers without database support tend to béwigiight and focus more on playlist
management. Users are required to know where ptayh the form of computer files
are saved, in order to load the playlist from tbeation where it was saved. More
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detailed analysis of different organizers will dab®rated in Chapter Three of this

research.

Digital music organizers have diverse functionalitgnging from playing songs to
purchasing music from internet stores. However,atiothese functionalities will be
examined closely in this thesis: the only featued functionalities that are relevant
to this research afmporting music, music management, locate songy, iplusicand
browsing.As such, these will be the only features examined.

Importing music

Before a digital music organizer can begin orgagissongs, songs have to be
imported into the music organizer either manualtyaotomatically. The manual
approach is for the user to select the specifideiobr music files from the file system
— usually with help from an open file dialog boxne@ the destination of the music
files are confirmed, the organizer will then impait the desired music into the
organizer library. In the automatic approach, tmganizer scans through the file
system for matched media types or extensions sschm@3, usually during the
software starting up stage. All the files that rhatt the targeted extension will be

added to the organizer library.

Music management

Music management is referring to managing playlestsl songs. Once songs are
imported into the organizer, they can be assigmedne or more playlists. Songs
within the organizer can be manipulated in varistg/s as well; for example, the

user can assign ratings, display attributes ofsibregs and modifying its metadata.
There are many reasons why playlists are both itapbrand practical for music

organizers, one obvious reason been that songbecgnouped together for different

occasions — party songs, driving songs, etc.

Locating

Because a personal music collection can be enorntaesital that users have quick
and straightforward access to the songs from tmeisic collections; otherwise, it
would defeat the purpose of having an organizeo -mbake music more readily

available when needed. For most of the existingtalignusic organizers, there are

15



many ways where users can locate songs, not onlgdog title but by other
attributes as well, such astist, rating, year, andgenre The process of locating
songs is usually performed by the user typing & sbharch terms that are related to
the sought after song; the more detailed the sedrtdrms are, the more accurate the

results.

Playing Music
Digital music organizers are not used only to manawisic, but also to play songs.
Songs can be played individually or in a playl®@ther common music play options

arepause next songprevious songandstop

Browsing

Allowing users to browse through their music cdilees efficiently and easily is an
important functionality of digital music organizets serves two main purposes: The
first being that, users do not always know whaetgh music or songs they want to
listen to; by browsing through their collectionjgtvery likely, that the user will find
songs of interest. The second purpose is to allearsuto browse through their
collection. Often people find it interesting to kothrough their digital collections just

to see what they have[8]. Moreover, people enjoynorées associated with the songs.

The above functionalities are relevant to this aede because the goal of this
research is to design and implement a digital masj@anizer for children. It is not

reasonable (see Section 2.3) to expect the targhérace to be able to use all the
functionalities from existing organizers. Insteadly the most important and essential

requirements of digital music organizers will bgplemented and hence, examined.

2.3 Understanding Children’s Limitations

Because children are not miniature adults [9], thaye different needs, capabilities
and expectations of computer technologies. In additsince the needs of children
cannot necessarily met by adult tools, it is ngjidal to simply scale down designs
and techniques that are for adults to suit childgn Recently, Chiasson et al. [2]
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investigated the cognitive and physical developma&nthildren to determine the

principles behind designing software to meet theeds.

Cognitive Development

Chiasson et al. [2] found that most adult userrfatees assume that users are
proficient readers with fairly extensive vocabutari most children, however, have
not reached this level of proficiency. Older chédrmay not fully understand text-

based instructions, while young children may nareknow the alphabet. Hutchinson
[10] also noted that children are creative spelard that it is hard for an interface to

recognise their text input.

Children expect to see the results of their actidhsothing happens after an action
has been performed, it is very likely that childweill repeat their action until there is
some response from the application. Although constésual or audio feedback

might be annoying for adult users, it is necesaay children often expect it [11].

On screen icons need to be meaningful and intuififee icons should represent
familiar real-world items and be intuitive for othien to understand. For example, use

a rubbish bin for deleting items [13].

The investigation also found that younger childteawve difficulty with abstract
concepts, and may not have the in-depth contenvletige required for navigating
complex interfaces. The most common method fodaohiil tends to be trail-and-error.
Once they have found a method that works, it iy Vikely that they will keep using

the same method, instead of searching for a diffesemore efficient method.

Strommen [12] pointed out that children are goog@laying make-believe, and most
will readily immerse themselves in pretend situagicacting as if they were presented
with the situation in real life, and when metaphars used, children expect the on

screen objects to behave as they would in real-life

To summarise the key points in this section regardchildren’s cognitive

development are:
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* Interfaces should be strongly visual, avoiding tagtmuch as possible and
reducing cognitive load [3].

» Content specific metaphors are useful in helpingddm navigate interfaces
[3].

* Instructions should be easy to comprehend and rdaefh3].

» Children are impatient and want instant feedbackheir actions [11].

* Icons should be visually meaningful to children][13

* Children’s interfaces need to take into accountféoe that children may not
yet understand abstract concepts [9].

* Interfaces for children should not make use of mseand sub-menus as
children may not yet have the ability to categorime have the content
knowledge required to navigate efficiently [9].

* Rollover audio, animation, and highlighting shoblel used to indicate where

to find functionality [9].

Physical Development

Since children’s motor control skills develop otane, until fully developed, it is
difficult to perform tasks such as controlling tt@use and targeting small areas on
the screen. For example, tasks requiring them 1d down mouse for extended
period of time are tiring and difficult [13]. Typg on a standard keyboard is also an
issue for children as their strategy iBuht-and-peck making typing a simple
sentence a time-consuming task. There have beereroum attempts in finding
alternatives for children, such as pen based ated, although these technologies can
be error-prone for children’s writing [14]. For yag children whose co-ordination is
not fully developed, a touch screen is used insteladnouse and keyboard [9];
however, touch screen are very uncommon on homeuiars, hence this approach
is not feasible, other ways in simplifying moused akeyboard interactions are

desirable.

Dragging an item on screen is a challenge for cHi] and this was also evident
from the focus group study — where the participavise asked to drag a song from
one playlist to another (see Section 3.3). Henderratives to dragging were

investigated, such as clicking on an item on screeattach it to the cursor then
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clicking to drop the item in the desired locatid8]. Inkpen [15] found that while
playing the same game, children were more motivatetisolved significantly more
puzzles using a point-and-click interface versus trat used drag-and-drop.

Children may lack the fine-motor control neededat@et small items on screen such
as traditional buttons and icons used in interfdoesadults. It is important to have
icons big enough for children to identify and a #ame time, icons should be spaced

on screen to minimise the chance that childrendactally press the wrong button [3].

Despite the fact that children might be disadvasdadpy the above limitations,
children nevertheless are fast learners [9]. Inyr&tuations, they have the advantage

of being more adjustable and open to new experseand challenges than adults.

To summarise the key points in this section regardichildren’s physical

development are:

* Mouse interactions should be as simple as posdbple
* Screen items should be big enough and distanceoh feach other to
compensate inaccuracy in targeting [3].

» Dragging is difficult for children [13].

2.4 Relevant Technologies

The goal of this research is to design and implénaeicomputer application for
children: specifically, a digital music organiz€onsequently, it is natural to examine
currently existing technologies that are relevanthis research, not only limited to
music organizers. In order to determine the effectapproaches in design and
implementing computer application for children aondavoid mistakes that hindered
the existing designs. The first relevant technoleggmined was thénternational
Children’s Digital Library ( http://www.childrenslibrary.org/). Two key points

contributed to this website being chosen as thegny relevant technology. Firstly,
its target audience is within the scope of thissaesh, which is for children aged

between six to ten years old. Secondly, the rogeablve of this research is about
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organizing digital music collections, and the wébdias a similar goal: organizing
digital books. The other relevant technology thismter elaborates on is the website

Y ahoo!Kids(http://kids.yahoo.com The Yahoo!Kidswebsite was chosen because it

is one of the most popular place for children tofgren internet searches, listen to
music, play online games and also a place to sfllg.lessons learned from these

websites will be discussed in Section 2.5.

2.4.1 International Children’s Digital Library

The book selection criteria for children is diffetdrom that of adults [16]. Children
tend to place more emphasis on the books appeasacheas the colour of the cover,
the thickness and the shape [10]. These criteriaoddit into the physical libraries, or
the adult digital libraries which are built basedhysical libraries. Thus, finding the

desired book in a physical library is a frustratexperience for children [17].

The International Children’s Digital Libraryis a five-year research project aimed at
solving this problem. One of its missions is toelep new interface technologies that
will make digital library more accessible and easteuse for children [5], see Figure

2.1.
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Figure 2. 1: International Children’s Digital Libra ry
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In order for children to navigate tHEDL website to look for books effectively, a
number of new design approaches were apparentnd@lweapproaches were evident
in the layout and appearance of the website, hevbtok collection is organized and

accessed, the book locating methods, and the ypeepresentation.

Layout and appearance of the website

The layout and structure of the website is inteitand easy to navigate, which is
essential for children to browse through the boolkection. In most cases, a digital
book can be opened with only two or three mousekeli ThelCDL website also
recognises the importance of shortcuts [18] antudes three permanent shortcuts
(Home, Question, Baglat the top of the screen. Hyperlinks to books rewdonger
lined up one after another in the traditional apgfg instead, they are grouped by
relevance and are positioned around the screemhwhakes it easier for children to
navigate [10]. Hyperlinks are no longer represeritedext format; instead, large
buttons with image are used to represent the Imkddition, the colour selection for
the website is based on tB@mplementary Colour Scherfi9], where colours were
selected from opposite sides from the colour whaeéis results in the website

looking vibrant and lively, which is important tedping children interested.

Collection organization and access

The ICDL’s approach in organising book collections is différéo the traditional
methods (collections are organised by attributeh satitle, author, categoryetc).
ThelCDL’s approach places more emphasis on children’s n&eddks onlCDL are
organized by the colour of the cover, the sizehef hook, type of book (picture or
text), the age group, and the content of the bsakH as whether it isrmake believe
or atrue book). The new approachesl@®DL are more satisfying for children because
they are mimicking the physical attributes thatidrein look for when searching for
books in real life, which differs from the commaiu#t approach, by looking for book
title and author. Hutchinson et al. found that a@t@h often use criteria that are
different to adults to locate books in physicakdities, such as colour, shape, size,

feelings and type of book [10].
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Search methods

In recognising children’s cognitive, motoring arahgputer skills vary greatly [2], the
ICDL offers a number of different search methods. Theessch methods can be
grouped into two main groups: basic and sophigittaiThe basic search group
includes keyword search, and a set of predefinddatimns (such as books with red

covers, books for children aged three to five, ldrogpks, and picture books); see
Figure 2.2.
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Figure 2. 2: Simple search screen

The sophisticated search group includes searchdoks based on the book’s origin,
and advanced search. See Figure 2.3.
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2.4.2 Yahoo!Kids

The Yahoo!Kidswebsite was designed for children aged seven étvéwears old. Its

primary role is to allow users to perform searcbasits modified version of the
Yahoo! search engine. See Figure 2.4. Other featuresidedl are games, music,
movies and study zone. These features can be adcieem the main menu bar.

YAHOO! KIDs

Figure 2. 4: The Yahoo!Kids website
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Similar to thelCDL website, theYahoo!Kidswebsite is clear and very easy to
navigate: only two or three mouse clicks are resmlito get to most of the features.
The first impression of this website is that itvery colourful, full of graphics,

animations and images. There is not much text tisexighout the whole website;
instead images are used to represent the mearing approach is important in that
because children have limited cognitive skills (Seetion 2.3), it will be a lot faster

for children to obtain meaning from images ratianttext.

The Yahoo!Kidswebsite was also simple and easy to use. For deamailpthe online
games required little or no configuration from theer. All the user has to do is click
on thePlay button. This approach will not scare children aviilmyn using features
offered by the site.

Another interesting fact ofyahoo!Kidsis that it utilises various programming
languages such &acromedia FlastandJavato handle different taskMacromedia
Flashwas used primary for handling animations, movipschnd some games, while
the majority of the games were created wilva This approach ensures that features
and designs from the website were created withafigopriate tools and not some

“patch-up” work.

2.5 Lessons learned

Both the ICDL and Yahoo!Kids website provided many important and valuable
insights into developing technologies for childrén.summarise, lessons learned are:

Balance Innovation and access

A balance between innovation and public access rhasstruck when designing
computer technologies for children. Many of thetdeas from both theCDL and
Yahoo!Kidswebsite were relatively new and innovative, sushhee location search
method and the way books are displayed on scredCRL. As a result, the system
requirement to access the website is higllavg runtime 256 MB RAM) than
desired. Druin [20] argues that because of the Bigltlem requirements, many users
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were frustrated because they were not able tohesei¢bsite. Thus, it is important to

have a fine balance between innovation and access.

Cater for users with advanced computer skills

The advanced search option is a prime exampleisflésson learned. The default
search method employed b$DL is keyword search. To locate a book by keyword
search, all the user has to do is key in words &hatrelated to the book they are
looking for. The advanced search on the other heasldesigned for more advanced
users, where books can be located based on fitrdsuats such as type, age and

shape.

An Intergenerational team is necessary

The ICDL website is an intergenerational effort [3]. Simplving an adult team to
design and implement the website and then askinigreh to evaluate it is not
enough: their evaluation will be useful, but it Mble too late to affect any major
change, and it is not likely that children’s sugges will be accepted by adults [21].
A team made up of children and adults is importarthe sense that team members
who are children understand what children lookifobooks, and what interface tool

are easy or difficult to use, fun or not fun [10].

2.6 Working with Children as Design Partners

“Working with group of young people intensivelyoirrhed us about

how we could improve services...”

Deborah Taylor, School & Student services Coor@inat

Enoch Pratt Free Library

This project is essentially about designing an iappbn for children. Because of the
generation gap [3] between the researcher andatgettaudience, it is important to
include children in the design and evaluation phafséhe research — Not only as
testers to provide feedback, instead, to also declahildren as design partners to
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provide insight into the needs and expectationshdfl users. This section elaborates
on why it is important to work with children as ags partners, followed by how to
work with children as design partners and then diféculties in working with
children.

2.6.1 Why work with children as design partners

Despite children being one of the largest computsgr groups [1], they are a
marginalised group [3]. Children are seldom studiedinderstand their needs and
expectations [22]. In libraries, when it comes teating new services for children,
adults generally talk about children, but rarelik t@ them either in the planning of

resources and services or in the evaluation ofuress [23]. However, according to
many recent studies, children want their opiniande heard [24, 25]. Yohalem and
Pittman point out that libraries need to changefdloeis from work for young people

to working with them [26].

Children are most useful in helping design the wattng and fun aspects of software
[21]. Because of the significant generation gapwvben the researcher and target
audience, and because the needs and expectatichddrén are greatly different to
those of the researcher, it is both natural andefo@al to work with children as
design partners in this project.

2.6.2 How to work with children as design partneasd difficulties

In order to work with children as design partnefeatively, it is essential to find a
suitable design model. The conventiotier Centred DesigrfUCD) approach is
often used to test and evaluate prototypes fogdess [27]. The idea of this approach
is that user is placed in the reactive role whike designer acquires feedback from the
reactions from a user. Miller [28] argues that Besdk from this approach is more
about reaction, rather than initiation. Anotherlpeon with the UCD model is that the
designers themselves might not be open to new ibledscard their own ideas [29].
These issues hindered the successful applicatiaheoCD model in certain cases
[21]. Because of the limitations of the UCD mod#lis research has taken the
Participatory Design model
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The Participatory Design modeh essence is to respect users more as partndrs in
design process, in the form of giving them an eqold in the design phase. This
approach hoped that users can jointly work togethidr the designer to develop a
system that will fit their needs [30]. Thearticipatory designwas first used in
Norway in the 1970’s when computer professionalske® with members of thieon
and Metalworkers Unioto enable the workers to have more influence endiésign
and introduction of computer systems into the wiage [31]. Greenbaum and Kyng
[32] identify four issues for design:

 The need for designers to take work practice sslyeuto see the current
ways that work is done as an evolved solution¢oraplex work situation that
the designer only partially understands.

* Recognize that we are dealing with human actotberahan cut-and-dried
human factors—systems need to deal with users'ecosctreating them as
people, rather than as performers of functionsdefaned work role.

» The idea that work tasks must be seen within tbemext and are therefore
situated actions, whose meaning and effectivenassiot be evaluated in
isolation from the context.

* The recognition that work is fundamentally socialyolving extensive

cooperation and communication.

Even though children are the design partners o tésearch it is unreasonable to
assume they will have the same level of input asgponsibility due to their age.
Hence, a new guideline for working with children shube introduced to

accommodate this problem.

The first guideline is to be selective on childserdeas. Being selective is important
in the sense that ideas from children are not avemynd, and how does one know if
what the child came up with is of any value otti€an be implemented in real world
applications? What knowledge do children have #thtlts do not? Moreover, it is

possible that children are just emulating existiegigns and ideas [33]. Hence, it is

important to be selective and know when to ¥agand when to saio to children’s
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ideas. While the decision of sayin¢esor No should be based on the research’s

pedagogical antICI based evolving design [34].

The second guideline is to understand who is imgehahe researcher or the children.
The fact is that both are in charge, both partiesikl negotiate team decisions. This
approach was preferred over the conventional idearevthe researcher is in charge,
based on two points. The first point is that thalgof this research is to design
software for children and that giving children mameice over the design will be

beneficial for this research. The second poinhé& thildren must learn to trust that
adults will listen to their contributions, and amulmust learn to elaborate on

children’s ideas, rather than only listening possety or not at all [35].
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Chapter Three
Previous digital music organizers

and their shortcomings for

children

The previous chapter described some of the backgranformation on this
research. It identified the motivation for the 1@sh: it revealed why it is important
to design and implement a digital music organizar ¢hildren. In addition, the
previous chapter also explored the underlying stirecof currently existing digital
music organizers, relevant technologies suchindsrnational Children’s Digital

Library, and how to work with children as design partners.

In order to determine the strengths and weaknexdsesnventional music organizers
with respect to young users, this chapter describesprocedure and results from

evaluations of the three selected digital musi@oizers.

The first part of the chapter will explain why teedigital music organizers were
chosen, followed by a brief overview of the organ&z The second section describes
the participants and the process for evaluatinggloeganizers. This takes the form of
a focus group study, which aimed to overcome tis#irdit challenges of obtaining
input from children. Finally, the results and thelgems encountered during the
evaluation will be detailed in the final section.
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3.1 The Digital Music Organizers

Digital music organizers for children are rare archto find. The initial objective of
this project is to evaluate previous digital musiganizers for children aged six to ten
years old. However, changes were made because gimpty are not many digital
music organizers for children available, both opsource and commercial
applications. After extensive search @oogleand other search enginé&dsPlayer
(Beta Version) was the only music organizer sofeataiat was designed for children.
Consequently, it was decided that this project woalso evaluate other popular
digital music organizers intended for adults, tadfiout their shortcomings for
children and try to build on the useful featuresnkk, this project will be focusing on
evaluatingKidsPlayerand as well as two other existing and populartalignusic
organizers for adult&¥indows Media PlayesandiTunes

The three organizers will first be described intles 3.1.1 to 3.1.3, and Section 3.2
will discuss the evaluation procedure for the orgars. Results of the evaluation are
discussed in Section 3.3.

3.1.1 Windows Media Player (Version 10)

Windows Media Playe(WMP) is a proprietary software digital media mayand
media library application developed Mycrosoftthat is used for playing audio, video
and images on personal computers runningMiteosoft Windowsperating system.
The main features fdvledia Playerinclude playback of audio and video, along with
fast forward, reverse, seek and time compressiah dilation. It supports local
playback, streaming playback and progressive doadchks wellMedia Playeralso
provides full media management, via the integrateedia library, which offers
cataloguing and searching of media. Media can t@ged according talbum artist,

genre dataetc Wikipedia.com See Figure 3.1.
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Figure 3. 1: The main screen of Media Player

In addition be being a media play&Vindows Media Playealso contains advanced
functionality such as purchasing and downloadingsimérom the Internet, burning
music to CD and synchronising with handheld devsesh as mp3 players. However,
these advanced features are complicated and in cassts, beyond the needs and
abilities of this project’s target audience, theref the advanced features will not be

examined further.

The main window ofVindow’s Media Playehas four sections (Figure 3.1): The first
section is the tab containing shortcuts to othe@aaded functionalities such as access
to the library window, ripping music from CDs, burg music to CDs and
synchronizing with handheld devices. The tab isdin top, which mean it is always
accessible to the user regardless of which feasuire use. The second section is the
visualisation area, occupying the largest screea af the application. It displays
animations that move in accordance with the culyeplaying music. The third
section is the playlist manager area. The playlisi®iager area displays all the songs
that are currently in th&low Playingplaylist. A particular song can be played by
double clicking its title. Alternatively, the usean also use the play button in the
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playback control area. The last section contaires glayback buttons. The fixed
playback buttons area offers users control overienwgh playback functionalities

such asPlay, Stop, Pausdlrevious Nextandvolume contral Since this area is also
fixed, it will be possible for user to assert cohtover the playback of music at any

time. See Figure 3.1.

Recall not all the features dviedia Playerwill be evaluated: apart from the main
window, this project will also be focusing on thiérary window See Figure 3.2.
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Figure 3. 2: The Library window of Windows Media Plyer

The Library windowintroduces two new areas: the playlists librany {oe left) and
the songs library (in the middle of the applicajiomhe playlist library contains
various playlists, either automatically generatednanually added, while songs that
belong to the selected playlist are displayed erstings library Songs can be played
either by double mouse clicks or by clicking on flay button of the playback
control bar. Songs that are on display are reptedeby their attributes, such e,
artist, duration ratings and the file path of the song.
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3.1.2 Apple iTunes (Version 7.01)

iTunesis a digital media player application, introducbkyg Apple Computerdn

January 2001, for organizing and playing digitalsiouand video files. Additionally,

iTunescan connect to th@unes Storen order to download purchased digital music,

music videos, television show#od games and feature length films. Similar to

Windows Media PlayeriTunes is freely downloadable, bundled with alllac

computers and somPods and supplied wittMac OS Xt is also offered as part of

Apple's iLifesuite of multimedia applicationg/vw.apple.com See Figure 3.3.
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Figure 3. 3: The Apple iTunes main window

In contrast toWindows Media PlayeriTunesplaces more emphasis on organizing
music collections, than on serving as a media plajeis was evident in the overall

layout of the main window. ThAunesinterface can also be separated into three
major areas: the playback control area, the libeary playlist management area and

the display area.

The playback control offers user the ability toypthe selected songs, or if no songs

were selected, it will play all the songs in thereat playlists. It contains only three
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buttons: Previous Play/Pause/Stopand Next The library and playlist manager
positioned on the left shows all the features a ageplaylists that the user can select
from. The content (songs) of the selected playBsthen displayed on the large
display area and ready for the user to play. Sangsepresented on the display area
by their attributes, such &®ng title artist, ratings duration, aloumandgenre and
are separated with different background colourgh(liblue and white). Due to the

scope of this project, only thdusic Libraryfeature will be examined.

3.1.3 KidsPlayer (Beta Version)

KidsPlayerwas development b$ororSoft It is a small standalone 32bit windows
application with all familiar video/audio playersapabilities. The target age group of
KidsPlayeris unclear (No details were given from the devetspnebsite); however,
the look and feel of the interface suggests KidsPlayerwas designed for children
aged ten and under.

."'-".tltl_lrl & the F'iFl:E:EII_JE...

Figure 3. 4: The main window of KidsPlayer

One of the fundamental differences betw&@isPlayerand the previously described
music organizers is that it was designed speci§idat children. Because of this, it is
not full of features likeMedia Playeror iTunes— children will not find features, like
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buying music from online stores, useful or necesskidsPlayerin general is a

simple audio and video organizer.

The main window of theKidsPlayer consists of two parts: the playlist manager
sidebar, and main playback window where the screeembedded. Songs are
displayed in the playlist manager window, represerity the title of the song. There
are two ways to import songs into the playlist ngerathe user can either drag and
drop music files onto the playlist, or use the imigmutton to locate songs on the file
system with the help of the file open dialog. Thaimplayback window allows the
user to control the playback of songs with fundisuch asPlay, Stop Pause

PreviousandNext

In essenceKidsPlayeris more or less just @indows Media Playefskin” that was
designed specially for children. Most of its funcialities are directly fromVindows
Media Player With the exception of being colourful and nontaegular shaped,
KidsPlayer failed to address the problems that children faceusing computer

applications (See Chapter Two).

3.2 Evaluation of Digital Music Organizers

A focus group [36, 37] is an informal techniquettban be used to assess users needs
and feelings both before the interface has beeigymssd and after it has been in use
for sometime. Participants are brought togethatisouss new concepts and identify
issues. It is also from the users’ perspective @andicipants should feel free to talk
about their ideas. Because of this, focus groupnofirings out users’ spontaneous

reactions and ideas through the interaction betweeparticipants [18].

As part of theParticipatory Design modekll three of the digital music organizers
were evaluated by the focus group in May 2006. @hgluation was an empirical,
controlled user study which compared all threehefdrganizers. It sought to evaluate

both the usability and usefulness of the organiaatshad three main goals:
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. To determine the useful features of the organisers.
. To determine the ineffective features of the orgars.

. To determine children’s needs and expectationsgital music organisers.

The study involved eight participants, all of wharare students iRuketaha Primary
Schoolin Hamilton and aged between six and ten yearsTdicee of the participants
were female and five were male; the average age8isjears old. All participants

have regularly used a computer either at home sctadol.

For the study, participants were asked to utilit¢éhaee organizers to perform some
tasks. It was intended that the order of organizerd tasks were to be randomly
selected to avoid the effect of partiality and sfen learning. However, this was not
possible because some of the tasks needed to @atechbefore others and random
selection of tasks was not possible. For examplegs must be loaded into the library

before they can be played.

Before participants performed the required tasksnes question regarding their
computer skill and background was first be askedstess the computer skills of the
participant. The researcher asked for participatitmughts and impressions while
they were performing the given tasks. After eachjanizer was evaluated, the
participants were asked a series of questions dagpthe organizer. A debriefing
was held at the end of the session to provide pp®rdunity for further expansion of

ideas. Tasks to perform were:

. Import songs from a specific folder onto the organi

. Managing playlist: delete songs, assign genregassiting, etc.
. Load a saved playlist

. Play one or more songs

The tasks were designed to simulate all the basmum requirements of digital
music organizers, such as importing songs intontlisic library, managing songs
within the music library and playing songs withiretmusic library. Since all three of

the organizers were unique in their design andctira, there are different ways to
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perform the same task. By observing how childrespoed to the different approaches
on different organizers, this project will be abdebuild on the features that children
liked and are capable of, while at the same timejding features that are not well
received or the children have difficulty performing

At the end of the session, participants were gaempportunity to help the design of
the new music organizer by designing their ownkamfework”. All the participants
agreed to do the extra design work and were askebiaw their design on a blank

piece of paper and note down the functionalities their design would be capable of.

In addition to questionnaires and debriefing, te@adviour and their interaction with
different organizers were also noted on paper. Eashion was also audio-recorded.

3.3 Evaluation

The evaluation orfWindows Media PlayernTunes and KidsPlayer revealed many
problems that children face when using organizkes are not designed for them.
However, many features from the evaluated orgasinere useful for children. In
general, evaluations on the three organizers wer@ehed by significant usability
problems, and the success rate on some of the vesies low, such as importing
music into the music library and creating a newylga These problems will be
described in more detail in this section, whicldiigded into overall task performance,

encountered problems and features which were wedlived by the participants.

3.3.1 Overall task performance

Import songs from a specific folder onto the orgaeir

The participants performed poorly in terms of intpay music from a specific folder
into the organizers. All participants required stsice from the researcher to locate
the specific folder in order to import songs framTihis problem was also revealed in
the questionnaire; when asked the questibo You look after the songs on your
computer yourself? all participants responded that their parentsotrer family

members help them look after both their physic&d{@nd tapes) and digital music.
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Managing playlist: delete songs, assign genre, gasiating, etc.

iTuneswas the favourite and the most efficient in manggilaylists, mainly because
playlists are both saved and loaded automaticalliiereas Media Player and
KidsPlayerrequire the user to save the playlist as a file famd a place on the file

system to store the playlist file.

Load a saved playlist

All the participants preferred to let the organizermanage playlists in terms of
saving playlists and loading existing playlists. ilsteresting fact is that seven out of
the eight participants did not understand the téRiaylist” or the concept of a
playlist. In order to carry on with the study, thesearcher had to explain to
participants the concept of a playlist with the rapée that different songs can be
played under different playlists; happy songs péaylwalking songs playlist and
homework songs playlist. The participants undestamd accepted the playlist

concept easily, and agreed that they would ugeatdganize songs.

Play one or more songs

The debriefing revealed that the participants fotineplayback control iKidsPlayer
the easiest to use, and the playback control'imesthe most difficult to use. The
guestionnaire also exposed the same fact, inkiosPlayerwas the most preferred in
controlling playback of songs, mainly duekasPlayer’slarge and colourful buttons.
Children like buttons to be big and colourful [1This was also the main reason why
iTuneswas the less liked: the buttons on iTunes arelsamdl only in black and white

colours.

In general, participants responded bestMedia Player with the exception of
importing music into the organizer, which all peigiants performed poorly on in all
three organizerdMedia Playerwas the easiest for participants to perform mosh®
tasks. Four participants specifically pointed dwttthe layout structure, colours and

visualisation of théVledia Playermade the tasks fun and hence easier to perform.
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3.3.2 Problems encountered

During the study, participants experienced manyblgras with all the three music
organizers. The causes of these problems range tremparticipants lack of
computing skills to the limitation of features iystems.

Unable to locate and import songs from specificder

Songs are imported into the organizers either lyguthe file open dialog to locate
the folder or the music files or by dragging an@phing songs directly onto the
interface of the organizers. The folder that corgdhe music for the study was placed
in the root directory of the Windows drive, in ord®® make it easier for the
participants to locate. However, all participandsleld to locate the folder, and so
assistance had to be given by the researcher. Gsmbfe cause of this problem is
that children do not fully understand the file gystof the operating system. Hence it

was difficult for the participants to locate soriigsm the folder specified.

Playlist management was difficult

This is a particular problem foMedia Player and KidsPlayer After songs are
imported and displayed on the playlist window, btite organizers do not provide
any intuitive measure such as shortcuts to playlist help user in managing the
playlist with tasks like moving a song to anoth&ypst, deleting songs and adding

more songs into the current playlist.

In iTunes,however, it is easier for the user to perform diescribed tasks. Playlists
are shown on the left to give the user a summaryalbthe available playlists.

Therefore it is easier for the user to assign saagsfferent playlists. However, one
major problem is that to rearrange or remove sdrags the playlist, the user will

have to use the right mouse click button, whicH tings up a list of options. See
Figure 3.5.
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Get Info

My Rating 4
Show in Windows Explarer
Reset Play Count

Reset Skip Count

Convert IDS Tags...

Convert Selection bo AAC

Play Mext in Party Shuffle
Add to Parky Shuffle

Uncheck Selection

Shows in Playlist 3

Copy
Delete

Get Album Arbwork

Figure 3. 5: List of options for managing playlists

Most of the options contained in this list are idifft for children to comprehend, so

therefore this list creates confusion.

Saving and Loading of playlist was difficult

Both Media PlayerandKidsPlayerrequire the user to save any changes to a playlist
otherwise the changes will be lost. To save a f@atfie user must first understand the
file structure of the operating system they arengisOtherwise loading the saved
playlist will be difficult to retrieve since the eishas to navigate to the appropriate
folder. Once again, this problem was better hantied unes Instead of forcing the
user to save or load playlists manuailjinesmanages the playlist for the user. See
Figure 3.3. Playlists are automatically saved wlhieey are created and loaded

automatically when iTunes started up.

Unable to locate buttons on the interface

Participants had trouble locating all the buttons tbe interface, especially for
KidsPlayerandiTunes KidsPlayerhas a colourful interface with highlights. Buttons
are wrapped in “bubble” shaped objects to drawn#atr. However, the bubble
wrapping makes the button look like part of theKkgaound interface, and therefore
participants had trouble in differentiating buttoftem background graphics. In
contrastjTunesdoes not have a colourful interface, and was destiby some of the
participants as “Boring”. The buttons ofuneswere small, and unattractive, hence it

was hard to take the attention of the user.
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Information overload

Windows Media PlayesindiTunesprovides too much information that is unnecessary
for children. ForWindows Media Playemunnecessary information is displayed such
as the media type, whether the file is protecteati tae file pathiTunesgoes further

by providing the number of times that the song lbeen played and the last time the

song was played. See Figure 3.6.

Figure 3. 6: Too many attributes are displayed on Mdia Player and iTunes

The problem with so many attributes displayed &t tthildren will easily become
confused and disoriented. Children simply do nadvkrwhat to focus on when so
much information is presented in front of them. sTproblem was made obvious
during the one of the tasks, which was to find rgsaccording to its title. This simple
task turned out to be a challenge for many paditip. The main problem was that
participants did not know where to look for thedpe song title. For adult users, it is
intuitive to look for songs title under song titelumn. However, this was not the
case for the participants of this project; theykied for the song title in all the
attribute columns. Clearly, the problem is that wh@ many attributes are presented,

children easily get lost in the sea of information.
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Font size too small

The font sizes used in all three organizers wecesimall. All of the studies were
conducted orl024 * 768resolution, which is the standard for computer noos.
Questionnaires revealed that four out of eightigigents were unable to read the text
properly and had to move closer to the screen foateer view because the fonts were

too small.

Mouse problems

The study revealed that some of the younger ppaints had trouble using the mouse
to perform actions such as double clicks, righticind drag & drop. Nearly all the

participants attempted playing a song by doublekirig on the text that represented
the song in the music library. However, most of fagticipants failed this attempt

because their double clicking speed is either urtinated or too slow. Children also

find it difficult to distinguish the difference beeen a left and a right mouse click,
with the most common misconception being that bt mouse buttons have the
same functionality. Another problem is when usiaghe drag & drop technique to

move songs from windows folder into the music ligrar moving songs from one

playlist to another. Both of the described tasksemeot executed well, with the

problems such as inaccurate dropping and unintegitipremature release of the
button.

3.3.3 Features that children liked
The study revealed many problems with children gigiusic organisers. However,
many features from the described music organizezse wvell endorsed by the

participants, as well as features that participauasld like the organizers to have.

3.3.3.1 Windows Media Player

Windows Media Playewas well liked among the participants, with fourt of eight
participants rating it as their most preferred aiger. This was mainly due to its
interface layout and colourful visualisation thadvas in synchronisation with music.
All participants (including those that did not rd#edia Playeras their preferred
organizer) agree that visualisation is an importaature for organizers. fike to see
those colourful and moving graphics when | play sopg, one of the participants

commented. The interface layout dfedia Player was another positive for the
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participants. The participants liked the “clear asithple” layout where different
functionalities of the organizers are positionedorapriately, for example, the
visualisation window in the middle of the screemmgs are displayed on the right and
playback controls are on the bottom. Following e summary of the features that
participants liked i'wWindows Media Player

. Visualisation
. Clear interface layout
. Tool tip text assistance
. Buttons that have related functionalities are gealfmgether
. Volume control
. Handles playlists
. Seek bar
3.3.3.2iTunes

None of the participants selectédinesas their preferred music organizer, despite
iTunes currently being the dominant music organizer faolulss. However, the
participants still pointed out number of featurkattthey liked inTunes with clear
interface layout, light blue and white backgrouand its rating system being the most
noticeable features. Similar Windows Media Playeiparticipants also lik€Tunes’
interface layout: Songs are displayed in the midgllaylist displayed on the left and
playback controls positioned on the top. Participaalso commented that the light
blue and white background does an excellent jadeparating songs from each other,
thus the list of songs does not look convoluted jantbled up. Participants also like
the ability to rate songs iifunes “So | can give five stars to my favourite sofgs!
one of the participants commented. Following is wanmary of features that

participants liked inTunes

. Clear interface layout

. Similar functionalities grouped together

. Blue and white colour used to separate songs erdassee
. Song slider

. Rating System
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3.3.3.3 KidsPlayer

The other four participants pické&ddsPlayeras their most preferred music organizer.
This was mainly because the interfaceKadsPlayeris made up of bright colourful
shapes and big buttons with highlights. Childrea fascinated by bright colourful
designs [10]. The interface designkatlsPlayersuggests that the designer understood
this fact. Participants became interesteKidsPlayerduring evaluation as soon as
they saw theKidsPlayer they became proactive in exploring all the feasuin
KidsPlayerto find out what they can do with it, which wag tiee case fokindows
Media PlayerandiTuneswhere participants were reluctant to search far explore
new features. The big buttons with highlights adietp participants in recognizing it
as a button, and hence, can be clicked. Follownegtlae summary of features that
participants liked irKidsPlayer

. Bright and colourful interface

. Buttons that have related functionalities are gealifmgether
. Large buttons

. Playlist manager can be hidden away

. Use of object and shapes in interface to presentifonalities

3.3.3.4 Features participants want

One of the questions for participants waghat other features do you want to have in
a music organizer?”lt turned out that most of what participants waarts already in
the three described music organizers, such as ¢y do rate songs, make new
playlist and watch visualisation. The only featauggestion that was not included in
the current organizers is the ability to play ganwesile listening to music.
Participants explained that they wanted to do sbimgtwhile they listen to music,

and wanted something other than watching the visatadn all the time.

3.4 Conclusion

The evaluation phase was generally positive. lisilates both the flaws of the

organizers for children and features that childiikad in Windows Media Player
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iTunesandKidsPlayeras music organizers. More importantly, two keynpeiwere
revealed. Firstly, children do not like mattersb® complicated — more is not better
for children. They often are confused and lost whea much information is
presented Windows Media Playeand iTunes best demonstrated the problem of
information overload. Secondly, with the first kpgint in mind, emphasis however,
cannot be solely placed on the look and feel ofinkerface. What is more important
is to the underlying structure of the applicatibattis easy for children to manage and
navigate. These two key points are very importantay helped to shape the design

and the structure for all the future designs.
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Chapter Four
Kid’s Music Box: a digital music

organizer for children

The motivation for creating a digital music orgamiZor children has been
described in Chapter Two, as has the potential fligertbe software would offer to
children aged between six and ten year-olds. lerai@find out what children want in
a digital music organizer, three popular digitalsieuorganizers have been identified
and examined in Chapter Three. Hopefully, thiels Music Boxcan inherit the
positive and avoid the negative ideas from thos®lai digital music organizers. This
Chapter presents the final design of Khé's Music Box The goal of this chapter is to
illustrate all of the functionalities of the systefirhis is done by describing the usage
of the system, in terms of use cases of intendegeusThe design rationale of the
final design is then discussed in Chapter Fivell&ateons by experts and children on
Kid's Music Boxare examined in Chapter Six.
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4.1 Description and Usage

Kids Music Box

. -
Ry
)
Happy

Songs
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Special
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% Special songs  downbythedocks - makesound.mp3

= Long songs Chugga chugga ding ding Liz Buchanan

= Long songs Grandma's Coming Willa Brigham

= Happy Songs beebo - browniemonsterman.mp3

2 Happy Songs Dawn Puccini Lou Del Bianco

= Happy Songs Humpty Dumpty Banny Adlerman & Fri...
il g Am A Ponnic Caldwe

Figure 4. 1: The main window of Kid’s Music Box

Kid’s Music Boxis developed withC#, MySQL and Macromedia Flash The
programming languagé# was preferred over other language suclieasis because

it offers morerapid developmenfThis means that the interface of the applicatan
easily be previewed and modifiddySQLdatabase was used to store all the account
and song information and to provide feedback taigaenade by userMacromedia
Flashwas used to construct all the interactive funcilies ofKid’s Music Box such

as interactive buttons and the playground in tlsealisation area. Figure 4.1 shows

the organizer window of thi€id’s Music Box

The underlying structure

The backbone dfid’s Music Boxis developed in th€# programming language. The
main window of the system is based on a modifieshd#ird window form to allow
non-rectangular windows and custom interfaces.ifitegfaces are designedAdobe

lllustrator and exported t&€# as the background of the system. System components
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such aswindows Media PlayerPicturebox Listview, Text box Flash objectsand

customListvieware then added on top of the background.

MySQL database support

The MySQL database is used to store songs and playlisedcddlvourites’ inKid’s
Music Box A database is created for each new account arivaable is created for
each playlist, while songs are entries within thiglé¢. A connection to the database is
opened when a command to fiad’s Music Boxis executed. Once the connection is
successful, all the relevant information is retarme the system; all the accounts are
displayed in the.ogin Window all the playlists are displayed on tRkylist Library,
and all the songs are displayed onkhesic Library.

Metadata extraction

In order to import songs into the music libraryid’s Music Boxthe user is required
to point the application to the folder where sorge kept. All songs within the
selected directories are imported into the mubi@ty recursively. The actual content
of the song is not imported into the organizertaead, only the song’s metadata is
extracted and the information is then added tonthusic library §ongtitle, artist,
album genre,duration and theabsolute file path Once all the required information
is extracted from the music file, a new entry isdena theMusic Library.

The Music Library
The Music Librarywhere songs are displayed is essentially a cukistmiew It was
necessary to modify thestviewto allow dropdown boxes for assigning playlistsl an

ratings, multiple background colours, custom imaayes a custom sort routine.

The Playlist Library

The playlists displayed in tH&laylist Library are essentially database entries. When a
playlist is selected, MySQL query containing the name of the selected plawiit

be sent to the database. The result of the qudhers collected and formatted to be
displayed on théusic Library. The same principle applies when deleting plagliat
delete command which contained the name of theetddbeted playlist is sent to the
database. All the song entries belong to this @agre deleted first, followed by the

removal of the playlist entry.
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The Interactive Area

Thelnteractive Areaconsisted of three components in different laydrsPicturebox
Windows Media Playerand theFlash Objects The Pictureboxis used to display
images from album and gift8Vindows Media Playeis used for media playback and
visualisation. Thé-lash Objectsare used as a platform for hostiigsh games. Only
one layer is visible to the user at a time, seeaf€id.26.

The Flash objects

Flash objects are utilised extensivelykid’s Music Box in the form of buttons and
interactive games. ThElash Objectsare first developed iMacromedia Flashand
then exported as a stand-alone executable filealgsc C# and Flash are different
programming languages, a significant amount of tmas spent on finding out how to
communicate between the two languages. Therefdrenwva button is clicked on the

Flash object, an appropriate command message is s€t to execute the action.

4.1.1 The Login Window

The Login window will appear first when the apptioa is executed. See Figure 4.2.

Section £

Section E

Figure 4. 2: The Login Window
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TheLogin windowallows multiple users to create their own accdanthe organizer.
Hence all the users will have their own collectiafisnusic, and users can organize

music the way they like and will not have to woatyout other users.

The Login windowconsists of aMacromedia Flaslobject that is boxed iBection B
and is positioned on the bottom of the window. ThRiash object contains three
interactive buttons. On the right side of the wiwwgddhe Section Abox contains a
panel that is used to show all the currently exgsccounts. For example, Figure 4.2
contains three accountBublic, Edmond andKelly. The Main functionalities for the
Login windoware to configureParental settingscreate accountremove account,

login into theMain windowand exit the program.

Before a user can access their organizer windovobging into in their account,
parental settings must be configured. To open amdigure theParental settings
window, click on theParental Settingnteractive button. This action will bring up a
new window see Figure 4.3.

“oix
[ Music ing [ Filter settings
C:\Documents and Settings\eddie\Deskta ~ Song title
gl Ie A
|C:1Dncumants and Settings|eddielDesktopikids musit| Enter the name of the song
Remove
Add | Remove |
[ Artist
Artist A
Enter the name of the artist
Add | Remove |

¥ Genre
Genre A

Enter the name of the genre

~ Picture settings

CACMDL\Pictures Add | Remove |
Add
[~ Album
Remaye Enter the name of the album
Add | Remove |
[ Gift settings

Enter the directory path for storing gifts

Add Cancel

Figure 4. 3: The Parental Settings window.
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Since theParental Settingsvindow is designed for adults, the interface idtkas a
standard windows form. Parents are expected to khewdirectories where songs for

their children are stored, as well as appropriateipes.

There are four key sections within tiRarental Settingwindow: Music settings
Pictures settingsFilter settingsand Gift settings The Music settingssection allows
users to add or remove folders. Since only songsedtwithin these folders are
imported to the organizer window automatically, sthéetting aids children in
importing music into their organizer. At the sarmed, parents will have some control
over what is, and what is not allowed for theirl@¢hiTo add a music folder, the user
must first click theAdd button, and a file open dialog will subsequentiypear. The
user then selects the folder where the music redtd o remove a music folder, the
user selects the music folder and then clicks enRibamovebutton. Songs that are
stored in the music folders will be automaticaltypiorted to the users’ account next

time the user logs into their account.

The Picture settingis similar toMusic settings |t is a tool to help children with
importing pictures and at the same time allow theept to have some degree of
control over the content of the music and pictuediewed. Folders with the
appropriate images can be added to this list lykicg on theAdd button, and be
removed by selecting the folder and clicking on Reenovebutton. See Chapter Five

for reasons why pictures are important in a musjaoizer.

The Filter settingsallow parents the option to prevent songs thatnatesuitable to
their children by using the restricted list agaist song’s metadata before importing.
Only songs which pass the checking procedures eaadded to the organizer. The
filter options areSong title Artist, Genreand Album These settings are disabled by
default; to enable these settings, the tick boxewe each of the filters will have to

be checked. See Figure 4.3.

The final section is th&ift settings A gift is essentially a single file which includie
text, image, and songs madeKig’'s Music Boxfor anotheiKid’s Music Boxto open.
The purpose of this setting is to allow parentpriedefine the default directory where

gifts are to be stored. When all the settings amefigured and theOK button is
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clicked, all information is the saved to a file.eThext time wherParental Settings
button is clicked, setting variables are loaded thie form from the saved file. Any
changes made will be saved on top of the old sdaéal

After the parental settings are configured, theiactiser of the music organizer can
now log into themain window But first, a new account must be created firge S
Figure 4.4.

Figure 4. 4: Creating a new account

To create a new account, the user assigns a nathe &mcount and picks a picture to
represent their account on thegin window Pictures that are on displayed in this
window are from the folders that were added by maran the previous section. If the
user wants to have more pictures to choose from,isrcomfortable with the file
structure of their computer, they can use@®s more picturesutton, or just ask their
parents for help. A file open dialog will appeardaprompt the user to locate the
pictures.
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The other three buttons a@ancel, Resedand OK. Clicking on theCancelbutton will
take the user back to th@®gin windowand does not create a new account. Rbset
button will reset both the name and the picturectet! for the new account. TRK
button confirms the name and the picture seleaedhe new account and creates a

new account.

After the account is created, it is then displayed the Login window and is
represented by the picture that was chosen wheatimgethe account. With the
account shown in the Login window, the user cannldg the organizer window by
left mouse clicking on the picture that represehis account. Once the picture is
clicked, theLogin windowwill disappear and the organizer window will appda
the case of removing an unwanted account, theisgequired to right mouse click
on the picture that represents the account to b®ved. A confirmation box will

appear for the user to confirm the remove accociira

The Login windowalso contains th&xit button, where the user can terminate the

music organizer application.

4.1.2 The Organizer Window

Before themain windowis displayed on screen, the music organizer wddl all the
songs from the music folders that were added ftoeParental Settingsvindow into

the Music Library. Themain windowcan be categorised into four groupsjsic box
(Playlists) managemusic managervisualisationandglobal control See Figure 4.5.
Buttons are implemented Hlash to give an interactive effect: whenever a mouse
cursor rolls over a button, the size of the buitmreases to inform the user that the
mouse cursor is currently on top of a button. Tigokext is also available for all the

buttons to provide feedback on the functionalitéthe button selected.
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Figure 4. 5: The Organizer window

4.1.2.1 Music Box Library

The main function of the music box library is taplay all the music boxes (Playlists)
that are currently available. The music boxes @&played by a picture along with the
name for the box. There will always be one box thatelected. All the songs that
belong to this box will be displayed on tNmisic Library. To change to another box,
the user simply clicks on a different box, and @suently songs that belongs to this
newly selected box will also be updated in the miibrary.

There are four buttons located next to the musikebpothese buttons leads to four

different functionalities of the organizer. Thesmdtionalities areemove music box

search for songsnake a new music baxdget songs from CD$See Figure 4.6.
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Delete Button

Search Button

New Music Box Button

Get Music from CD Button

\ Music Boxes
MHew Box

Figure 4. 6: The Music Box Section.

Initially, Kid’s Music Boxhas only one music box calledlLL; the songs that are
imported at the loading phase are imported andcedlander thé\LL music box. It is
then up to the user to rearrange their songs ira twat they want. The boXLL
displays all the songs within the music libraryt nest a particular one. Figure 4.5

demonstrates all the songs in the music library.

The topmost button is tiRemovebutton. To remove a music box, the music box that
is to be removed must first be selected, and thiekscon theRemovebutton. This

action will also trigger the removal of all the goentries from the music library.
The Search for songbutton allows the user to search for songs aathshe music

boxes. To search for songs, the user will havdi¢k on this button and a ne8earch

for songswindow will appear. See Figure 4.7.
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A Mew Pair of Shoes

Figure 4. 7: The Search window

The search window offers users the ability to dedowc songs according to the title of
the song, the artist, where the song is storedlbgnslong ratings. In Figure 4.7 for
example, the search is for any songs with the ‘tAlenew pair of shoesbnly, which
means all other fields are to be left untouchederAtheSearchbuttonis clicked, the
returned results will be displayed in rows in tlesults area. Figure 4.7 shows only
one song matched the search term. The full titlehef song is not required, for
example, the user can just enter the tesimo&s. This will return all the songs that

contain the termshoes in the title.

There are many ways in using this search box.dfuber does not know the actual
title of the song but does know tlagtist, songs can be searched by #rést. To
assist the user to search by artists, the artmpdwn box contains the currently
existing artists from the music library. All theaushas to do is select one of the artists
and all their songs will be displayed. See FiguBfdr more details.
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Figure 4. 8: Search by artist

Since all the artists available from the dropdowsx lwere extracted from the

currently existing songs, there will at least be song for any artist. In this example,
the artist The Tomato Collection Friendswas chosen and the result is then
displayed. See Figure 4.9.

MName
Little Aan Jay The Tomato Collec., (&5
Sweet Pea Emily The Tomato Collec...

Figure 4. 9: Search for songs by Artist
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Another alternative way to search for songs isigymusic box that songs belong to.
The playlist dropdown box contains all the existingsic boxes for the user to choose
from. See Figure 4.10.

Figure 4. 10: Search for songs in specific music ko

For example, in Figure 4.10 the user wants to &ilhdhe songs that contains the titles
contains the terrf'shoes” and at the same time, only from théappy Songs”’music
box. After theSearch buttoms clicked, the results are then displayed.

The final alternative way to search for songs istwg ratings. See Figure 4.11.
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== Happy Songs A Mew Pair of Shoes The Bumblz Band
=2 Happy Songs beebo - browniemonsterman.m..,

H¥ Special song: Chugga chugga ding ding Liz Buchanan

= Lang songs | downbythedocks - makesound..,

Figure 4. 11: Search by ratings

In Figure 4.11 the user is looking for songs of aayne, any artist, in all the music
boxes, which have rating of 5 smiley faces. Aftex search results are returned and
displayed, the user will have the optionResetthe search terms — to reset all the
variables and start from all default variables.tr user can exit the search window
by clicking on theCancelbutton. Finally, the returned search results carséved,
and stored in the organizer window as anotkkeisic box This can be done by
clicking on theKeep Songs$utton. If the user decided to keep the resultaresher
music box a window will appear prompting the user to assigname to the new

music box. See Figure 4.12.

O

Figure 4. 12: Prompts the user to enter a give fahe new music box
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Since the search was for all thestar songs, the nam® stars” was assigned to the
music box. Once the OK button is clicked, the deavindow will disappear and the
organizer window with the newly addédstarsmusic box will appear. See Figure
4.13.

Kids Music Box

Favourites Name

-~ Happy Songs A New Pair of Shoes The Bumblz Band
' Happy Sengs beebo - browniemonsterman.mp3

4% Special songs  Chugga chugga ding ding Liz Buchanan

~= Long sonhgs downbythedocks - mak d.mp3

Figure 4. 13: The newly added music box

In Figure 4.13, the music bd% stars” is selected; by selecting this music box will
trigger all the songs that is associated with thissic box to be displayed in the music
library, which are the songs of 5 star ratings

Creating a new music box is the next functionatlitype discussed. This allows user to
create music boxes to organize songs. To creagsvamusic box, the user will have
to click on theAdd a Music Boxutton. See Figure 4.6. A wizard style window will

appear to get all the required information to médeenew music box. See Figure 4.14.
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Figure 4. 14: Creating a new music box

This window is exactly the same as ttreate new accourwindow from thelLogin
Window the difference here is that this is used for mglka new music box, whereas
the other window was used for the creating new @tiso Similarly, the user is
required to enter the name for the music box, alecs a picture to represent the
music box. ThéK button is to confirm creating the music box. Reset buttois to
restart the music box creation by resetting all fiekels back to default values. The
Cancel buttonis to cancel creating music box. After t& button is clicked, the
program will take the user back to the organizerdeiv. Now the organizer window
will have the newly added music box callédetv BoX. See Figure 4.15.
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Favourites

Figure 4. 15: The Newly added music box “New Box”.

Figure 4.15 shows the initial state of the musig Bdew Box”, which contains no
songs and the album art displayed on the visualisa@rea. Additionally, this newly
added music box is now ready for users to allogaisic into it.

The last functionality from the music box library extracting music from CDs. In
order to extract music from CD, user have to make she CD is inserted into the
CD-ROM drive. Once the CD is ready, the user clichgheMusic from CDbutton.

A message will appear informing user that extractimusic from CD is only legal if
the user owns the CD. After user confirming tha @D is in fact legal, a wizard

guides the user in extracting the songs from C[@.Rgure 4.16.
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Figure 4. 16: The music-from-CD wizard

In order to extract music from audio CDs, the useequired to perform three simple
tasks. The first task is to select the CD-ROM whitee CD is inserted. The second
task is to assign a name for the CD box. Thirdgerumust choose the appropriate
picture to represent the CD box. In this exampie, €D is inserted into E drive and
consequently E drive was selected. The name foCibéox is calledCOOL CD”

and finally, a picture is selected to representGbebox.

The reset button will reset all the enter informatito empty strings. The Cancel
button will terminate extracting music from audi®@€ TheOK button confirms to
extract music from audio CD. In this example, @i¢ button was clicked; a progress

window will appear to inform users on the progr&s=e Figure 4.17.
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Figure 4. 17: The music extraction progress

The procedure of music extraction is essentiallif 8o three steps. The first step is
to copy the raw format of the songs onto the harneedThe second step is to convert
all these raw and large music files into smalgt3 files. The third and final step is to

add the newly converted songs to the organizem wie assigned name and the

chosen picture to represent the music box.

The STOPbutton is provided to allow the user to terminie procedure at anytime.
Once both the extraction and conversion procedaressompleted, both the wizard
and Getting Music From CDwindow will disappear and the organizer windowlwil
appear. See figure 4.18.
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Favourites Name By

= ©oOL Cb School is Cool Curriculum Rocks!

i COOL Cb Sweet Pea Emily The Tomate Collection...

= cooL cb The Pancake Song Abby & the Pipsqueaks

= CooL Cb Undercover Creatures Curriculum Rocks!

:-, CO0L Cb Water Slide Chuek Brown/TheChue... (2
~ COOL €b Yellowberry Jam Chuck Brown

Figure 4. 18: All the songs extracted from CD arelpced in a music box

Figure 4.18 shows that the newly added music ied&COOL CD”, the picture that
represents the music box is displayed on the vgatadn area, and all the songs

extracted from CD are displayed on the Songs sectio

4.1.2.2 Music Library

The music library displays all the songs that avetained in the currently selected
music box. The main functionalities for tihvusic Library are: rearrange songs to
different music boxesssign ratings to songperforming the quick seardinction

import songsandremove songs

Each song is displayed by their attributes: theimhbex it belongs to, theong title
the artist and thesong rating Songs can be sorted by all the above attribiies.
example, if the user wants to sort songs by theeddikey belong to, the user has to
click on the Favourites header. The same applies to theme artist and rating
headers as well, which can be ranked in both astgrathd descending order. See
Figure 4.19.
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Click on the header to sort th Remove & Add
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e| Quick Search
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Name
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Chuck Brown/TheChuc...
Chuck Brown

Peeeee

Figure 4. 19: The music library

Apart from sorting songs by their attributes, tlsemalso has the ability to rearrange
songs to other music boxes and to rate songs. IReatkongs displayed in the music
library belongs to the selected music box; for eplenmn Figure 4.19, all the songs are
from the ‘COOL CD music box. Moreover, if the user wants to move @n more of
the songs to another music box, all that is requige click on the picture that

represents the current music box that the songgslto, and to select (from the drop

down box) the other music box that the song isnkiéel to be stored in. See Figure
4.20.

Favourites Name By Rating
% €ooL ¢b j School is Cool Curriculum Rocks! ©
& ALL Sweet Pea Emily The Tomato Collection... (&)
T Happy Songs The Pancake Song Abby & the Pipsqueaks (&)
) Undercover Creatures Curriculum Rocks! &
© Short songs |\ o Slide Chuck Brown/TheChuc... (&)
= Leng songs Yellowberry Jam Chuck Brown @

% Special songs

b
St

L5 stars

Figure 4. 20: Choosing another music box for the sqg

All the available items from this drop down box axtracted from the currently
available music boxes. The organizer uses the gameple to support the assigning
of ratings for songs, as well. Songs are ratechbyuser. The options are one to five

smiley faces. See Figure 4.21.
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Favourites Name By Ratihg |
& COOL Cb School is Cool Curriculum Rocks!

£ COOL Cb Sweet Pea Emily The Tomato Collection. ..
S COOL Cb The Pancake Song Abby & the Pipsqueaks
::. COOL €D Undercover Creatures Curriculum Rocks!

S COOL Cb Water Slide Chuck Brown/TheChuc. .. ®®®
& COOL €b Yellowberry Jam Chuck Brown eee®

Figure 4. 21: Assign rating to songs

Additional songs can be imported to the music Wardo import one or many songs,
user will first have to decide which music box ttia songs will be imported into.
For example, if the user wants to import songh&“Cool CD' music box, the first
step is to select theCbol CD’ music box. All the songs that are already existhe
music box are then displayed (see Figure 4.19). Sdwond step is to click on the
Import musicbutton. A file open dialog will appear. The usel Wwave to navigate
through this dialog to locate songs that are tanfq@orted. After clicking on th©K
button to confirm the songs to be imported, all sbé&ected songs will then added to

the “Cool CD' music box.

To remove one or many songs from Masic library, the first step is to highlight the

song by selecting it, then to click on tRemove buttarSee Figure 4.19.

The last functionality of th&lusic Libraryis to allow users to perform quick searches
for songs. The fundamental differences betweerSteach function from thBlusic
box Library and theQuick Searchrom theMusic Libraryis that theQuick Search
only searches in the currently open music box, wiasrtheSearch functiorfrom the
music box library searches from all music boxese Quick searchfunction also
gives instant feedback on results based on cuyrentiered search information. For
example, if the user wants to search for a songdbtains the termSchool in the
song title, they have to type in the woigichool in the quick search box. See Figure
4.22.
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Figure 4. 22: The Quick Search Function

As more and more of the search term is entereldei@uick search bgxhe result list

is filtered down, and the result is then displaethe user instantly.

4.1.2.3 The Visualisation Area

The Visualisation areaoccupies largest screen area of the interfaces &tea has

multiple functionalitiesimage viewera playground with a number of Macromedia

Flash gamesndmusic visualisatioby using the embedd&tlindow’s Media Player

See Figure 4.23. The games and visualisation aengally samples — in a non-

prototype version, it would be more appropriateusers to manually insert their own

games (see Section 7.2).
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Rubberman

* Switch Display
* Make a Gift
* Open a Gift

Play Control

Figure 4. 23: The Visualisation window

By default, the image that represents the curramgienbox is displayed. The image
changes when a different music box is selectecchiBmge the visualisation area from
the image viewer to thPlayground user will have to click on th8witch Display
button. ThePlaygroundis made up of several miniatuFéash games. These games
can be changed by using the yellow arrows. Seer&igi24. TheRubbermarmgame
used in this research, with the author's permissieais from the Flash Kit website

(www.flashkit.comn).
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Figure 4. 24: A range of Flash games

While the visualisation area is displayifidash games, the user can click on the
Switch Displaybutton to change the display area into music Visatgon. The music
visualisation is showing from the embeddéddia Player The visualisation displays
various animations that are synchronised with treenitly playing song. See Figure
4.25.
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Make a Gift

Open a Gift

Figure 4. 25: Music visualisation

While showing visualisations, if the user clicksthe “Switch Display button again,
the visualisation area will returns to tAdbum artdisplay window. See Figure 4.26
for the structure of the visualisation area.

Visuali-
sation

\_/

Figure 4. 26: The visualisation area

Image
Viewer

The next feature of th®lusic boxthat can be access from the visualisation area is
making a gift. The final product of the gift is cbmed into one file, where it can be
opened on any othéfid’s Music Boxmusic organizers. To make a gift, the users
click on theMake a Giftbutton See Figure 4.25. The organizer window el
minimized to the tool bar and a new wizard windallerd Make a Giftwill appear.
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This window acts as a wizard for guarding the tiseyugh the procedure of making a
gift. See Figure 4.27.

Figure 4. 27: Make a gift wizard

The first window of the wizard will ask the userdnter all the required information
for the gift; these details includes the name efréceiver, the name of the sender and
the message to the receiver. In this example,dbeiver islohn sender i£dmond
and the message islappy Birthday Johh The user can now proceed to the next
window by clicking on théextbutton, or reset the form using t&&art Againbutton.

The next part of the wizard is to select the sdhgsare to be included in the gift; the
Nextbutton is clicked to get to the next part of theaxd. See Figure 4.28.
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Figure 4. 28: Add songs to the gift

Initially, the wizard window shows all the songsrfr every music box. Instead of
showing all of their attributes such as genre,saréitc, only the song titles are
displayed, along with an image of a green tickeat cross. A green tick next to the
song symbolises that the song is to be includetergift, whilst by default, all of the
songs were assigned with a red cross, indicatiagtktiey are not going to be included
in the gift.

In the case of th#&lusic library containing too many songs, or if the user is awerit
with the Music Box programthe Advanced Optionbutton is provided. The idea of
the Advanced Options to allow user to narrow down the songs to cedosm in the
wizard window. By default, the advanced options laidelen to avoid confusing the
user with to many boxes to fill in. ThRdvanced Optionsan be accessed by clicking
on theAdvanced Optionbutton. See Figure 4.29.
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Add 1o git ||

Figure 4. 29: The advanced options

In order to limit the number of songs showing i twizard window, the search
function is integrated with thilake a Giftwizard. The search function works exactly
as the normal search function that was explaineskation 4.1. The user can search
by the song title, artist, music boxes and sonmgat In this example, the song title
“Schoal was entered, while all other fields are left uacbed. In the results fields,
the only song that contains the worEichoal in either the title or the artist name is
displayed, coupled with a cross next to it. To und this song, the user has to click
on the red cross to change it to a green tick, lvmeans the song is included.

After the songs are selected, the user can pracettee next step by clicking on the
Nextbutton, theGo Backbutton to go back to the previous window, or 8tart Again
button to restart the whole procedure.

The last part of the wizard is for the user to d®a cover picture to represent the gift.
See Figure 4.30.
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Happy.jpg

Figure 4. 30: Selecting a picture as a gift cover

The user selects a picture from the display areaadd more pictures to the display
area, user can use thedtl more picturesfeature to import more pictures from other
folders on the computer into the display area. Cnpécture is selected, the user can
now proceed to generate the gift or go back tgtlegious wizard window to start all

over again, or exit the wizard.

In this example theMake Gift Now button is pressed. Recall at tRarental control
settings, one of the entries is for the user tindethe directory of where the finished
gift is going to be stored. The gift generation g#as basically combining all the
information provided, such as the sender detadlseiver details, the message, the
picture and songs into a single file. The file ient stored in the pre-defined gift

directory. See Figure 4.31.
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Recycle Bin
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Figure 4. 31: The gift file is place on the desktop

To open the gift after receiving it from someortee tiser clicks on th®pen a Gift
button. See Figure 4.25. A file open dialog wilpapr, prompting the user to provide
the location of the gift. After a gift file is lotad and opened, all the information will
be extracted from the gift file and stored in a penary folder. Then the application
will create a new music box calleift from the sendérand add it to the music box
library. See Figure 4.32.

i léi s Music Box

A gift from: Edmond

Favourites
2 Gift from Edmoi tomatocollection - cockiebatch.mp3
- Gift from Edmor tomatocollection - joe.mp3

Figure 4. 32: An opened gift
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The picture that represents this music box is the that was chosen by the user
during the gift generation phase. The songs tratredluded along with the gift have
been added to the gifteefdusic Library. The picture is also displayed on the display
area along with the gift message. See Figure 4.33.

To: John

Message:

Happy Birthday Johnl

Figure 4. 33: The message from the gift

Fundamentally, the extracted gift is just like d@tmusic box. The user can nadd
songs remove songsandrearrange the songs in;itt will also stay in the music box

library until the user deletes it.

The other major functionality of the visualisatiarea is concerning with the actual
playing of songs. The five functionalities providacke Previous Pause Play, Stop

andForward.

4.1.2.4 Global Options

The global options are located at the top of@nganizer windowto emphases that it
has overall control. It is designed to offer usasatrol over the organizer. The major
functionalities are: switching between accountddking the user back to thegin
window undo action bothmaximize and minimize windpshange the interfacand

most importantlyterminating the applicationSee Figure 4.34.
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Figure 4. 34: The Global options

By clicking on theSwitch Accounbutton, the application will log the user out bét
current account and tieogin windowwill appear, hence user can choose a different
account. A confirmation message will appear beflogging the user out of the

current account, to confirm the action.

Undo is provided in case of accidental deletiosaigs or music boxes. By clicking
on the Undo button, the user can undo actions figick to the beginning of the
program The login screen This is possible because actions such as inmgosibngs,
removing songs, removing music boxes are recordgitt from the start of the
program into aFirst In Last Out list Therefore it is possible to un-do this recorded

action list from the latest entry to the first.

Initially, the Music Box is not displayed in thellfacreen format. However, if the user
wishes to use th®lusic Boxin full screen mode, this can be done by clickamgthe

Full Screen button. See Figure 4.35. This desigaisi®n was made after the
researcher realised that all participants likeitawthe organizers in full-screen mode,

during the focus group study.
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Figure 4. 35: Music box in full-screen mode

The music box can also be minimized to the toolarclicking on theMinimize

button.

To change the interface, all that is required @& tiser is to click on th€hange

Interfacebutton. TheMusic boxhas three pre-defined interfaces that the useusan

See Figure 4.36.
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Figure 4. 36: Some of the interfaces

Finally, the last button on the interface is twat button. The program is terminated
once this button is clicked. This button also teiggya save of all the information, such
as the name of the music boxes, ratings for songstl®e music box that the song

belongs to.
This concludes the design rationale for the sysgediscussed in Chapter Five. The

evaluations of the system are described in Ch&pterand are intentioned to provide
insights into how it is adopted by experts and usalrs.
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Chapter Five
Design Rationale

The goal of this section is to describe the graduabress of design and
building theKid’s Music Boxfrom the initial design towards the final desidris
section will discuss both the rationale of the iifstee and the data structures behind
theKid’'s Music Box

This section will first discuss the initial desigits flaws and ideas gained from it.
Secondly, this section will clarify thiglusic Boxconcept, what it was based on and
why theMusic Boxconcept was used. Thirdly, this section will explthe layout of
the Music Box,the use of design conventions and other techniguels as the use of
colours and non-rectangular windows. Finally, tkisction will discuss all the
problems encountered in the design and implementg@inase, and solutions to those
problems.
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The design refinement steps frd’s Music Boxare: focus group(Section 3.2),
prototype implementatiofSection 5.1)expert review on prototypection 5.2)use
casesandpaper desigr(Section 5.3.1)Kid’'s Music Boximplementation(Chapter 4),
expert review(Section 6.1)pilot test (Section 6.21), andser evaluation(Section
6.22, 6.23, 6.24). See Figure 5.1.

Focus Group
Prototyping
l Implementation
Expert Review L
L Expert Review
Scenarios
l Pilot Test
Paper Design
User Evaluation

Figure 5. 1: Design refinement diagram
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5.1 The Initial Design

The initial interface for th&id’s Music Boxwas designed after the group study with
children fromPuketaha Primary Schodtiscussed in Section 3.2). It was the first
attempt in creating something that this projecidwels is right for children. The initial

design aims to avoid problems that children facasimg other similar software, and

to build on features that the children like.

Neilson [18] pointed out that one should not staltscale implementation efforts
based on early user interface design. Insteady eadbility evaluation can be based
on prototypes of the final design, as prototypes @reaper and can be developed
faster. Thus, lessons can be learned from evatpatie prototypes before
implementing the final design.

Based on the background research described in @h@pto and results from the
focus group study (Section 3.2), a list of esséméquirements for the initial design
was constructed. These are:

Intuitive interface to support easier navigation

e Multi-functional and Multi-purpose (Visualisatioasid games)
* Functionalities grouped by relevance

* New approach to organize favourites

» Colourful interface and big buttons

The initial interface was designed closely accaydito the list of essential

requirements. See Figure 5.2.
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\ "| Control
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Figure 5. 2: The initial design

Intuitive interface to support easier navigation

In recognising children’s cognitive developmentdi8mn 2.3), the first criteria in the
essential list of requirements was to make it dasyhe kids to navigate around the
music organizer. The initial design satisfies thigteria in the sense that all the
features and functionalities are presented rightant for the user — functionalities

are not hidden away in menu bars, which sometirarge hard to find.

Multi-functional and Multi-purpose

The initial interface was also designed to be rfultictional. The focus group study
showed (see Section 3.3.3.4) that children do mbt want something to listen or
organize their music, but that they also wanteldg@ble to perform tasks such as rate
songs, make new playlist, play games and watchaligations (See Chapter Two).
The initial interface is capable of such featursse(Figure 5.2). Firstly, it contains a
large area intended to be tBésplay area which is the multi-purpose display area.
The largest area of the initial design was dedicéde theDisplay Area The intention
for this area is to be a playground, music visasithmh and photo viewer. The three
functionalities of this area are inter-changeallalsingle click of a button.
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Functionalities grouped by relevance

In the focus group study, one of the features thatparticipants like oWindows
Media Playeris that similar functionalities are grouped togetliSection 3.3.3.1).
This idea was incorporated in to the initial destdrKid’'s Music Box The playback
of music is controlled by thBlaybackarea; the user can perform tasks sucRlag,
Stop Pause PreviousandNextfrom this are, as well as manipulating tisplay area.
Underneath th€laybackarea are th&ongproperties it is intended that when a song
is selected, all the property of the song is thespldyed here, such astle, Artist,
Genre Duration andetc. On the right of the interface lies ti&obal settingsarea;
this area is primary used to manage different attsoand to resize the window.
Finally, the last area is thabrary control This area is intended to hold buttons such

as import music, create new playlist, remove s@mgsremove playlist.

New approach to organize favourites

Balancing innovation and access was one of the mgsbrtant lessons learned in

Section 2.5. The lesson leaned heavily influenbeddesign of the playlist manager,

which is beneath the global settings area. It weended that the users will utilize the

given three boxes to organize their music. FiguBdemonstrates how to use these

separate boxes to organize songs into playlists.

Pop ‘ Artigt A ‘ ‘ Albim 1

Rock Artist B Album 2

Classical Artist C Album 3
Genre — Artist |, Album

sSong |
Song 2

Songs

Figure 5. 3: The initial concept in organizing song
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The idea was for the user to select the genreenrebox first, then select or enter
the name of the artist in thtist Boxand finally, select or enter the aloum name in
the album box. All the songs are then displayethersongs library; at the same time,
since this is the current folder, any newly impdrgongs will be tagged with the

selected genre, artist and album.

In Figure 5.3 for example Song 1 is stored under Pop->Artist B->Album 2. To get
to “Song 1, the user will have to first select the corréaénre followed by the
correctArtist, and then the correctliBum The song is then displayed in the music
library for the user to play. The song library déss all the songs that belong to the
selected playlist. The song library updates itadie€n a new playlist is selected from
the playlist library.

Colourful interface and big buttons

Half of the participants liked KidsPlayer not besawf it's functionalities or features,
but its colourful interface and large buttons. Thaist heavily influenced the look and
feel of the initial design. The idea was to assigferent colours to different parts of

the system (see Figure 5.3). Large, bright anduribbuttons will also be used.

5.2 Expert Evaluation on the Initial Design

The expert evaluation approach was chosen to eéeah@h the prototype and the
final design of the system because of the manyradgas it offers, such as a typical
expert evaluation only involves a small number €éng, who are expert in their field.
Another advantage is that they can provide accuassessment about the system, to
determine the correctness of the design rational® t® outline weakness and
strengths [18].

The first expert evaluation was conducted after gh@totype was developed. This
study involved two graphics design lecturers frohe University of WaikatdAt that

stage of the development, it was crucial to deteenthe validity of the design
rationale, hence the reason of having graphicggddsicturers involved in the first
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evaluation. Additionally, both lecturers have backmds in designing interfaces for

children, this make them valuable contributors.

The background and the goal of the research wstsefuplained to the experts by the
researcher, followed by a demonstration of the qiype where the researcher
demonstrated all the functionalities that were labd¢ at the time. The evaluated
system was similar to the prototype demonstratefigure 5.3. Notes were taken
during the study, and the results take the forngerieral impression and specific

problems rather than empirical measures.

The results of this study had a major impact orfithed version of system. These will
now elaborated on — both the problems encountardgassible improvements to the

system.

The interface was rectangular, and non-colourful

Both experts pointed out that in general, in orfberchildren to use any types of
computer applications, it is essential for thenbéointerested in it. One of the key
components of attracting interest is the interfacéhe application. If the interface is

not interesting, children will not have as muchigrate as adults in persisting with it.
In order for children to discover the features edusal in the organizer to utilize them,
it was important to make the interface attractizgpert B pointed out that what

children are interested in is colourful and nortaagular windows. Expert A also

pointed out that the colour selection of the pngiet was meaningless and lacks
energy; it seemed to him that colours were assigaedomly. To improve the colour

selection for the research, Expert A offered treeagcher a colour circle [38], which

the researcher later employed to base the coldectsm using principles from the

colour circle.

The interface does not have a focus area and lasksicture

Both experts agreed that the interface lacks strarit looked like all the features of

the organizer are placed together and fit into ciaregular window. There is not a

central position that the user can automaticalbufoon. The prototype did not have a
focus area largely because the display area islgim@ big enough to attract

attention. Figure 5.3 shows that even thoughstireg attributes areavas not one of
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the priority features of this music organizer, dcopied a large screen area. The
experts pointed out that it is vital that when useks at the application there should
be an area or feature that grabs the attentiomeofiser. For example, the visualisation

area inwWindows Media Playgprovides a focus for that application.

In addition, they also pointed out that the purpokéheLibrary control area shown

in Figure 5.3 is to manage both the playlist andsimdibrary, with functionalities

such as add or remove songs or playlist from tlesipective libraries. However, the
interface tells a different story. The songs muisiary where songs are displayed is
positioned right above théibrary control area; this is fine since it gives the
impression that the two areas are connected. Tolelgmatic part was the playlist
area, since it was positioned above $bags library therefore it does not make any

visual connection between the playlist and thealipicontrol area.

The initial design does not support inter-changeabhterfaces.

The prototype only supports a single interface, iwhibe default interface is the only

choice. This can be an issue for this project'gghaudience. The fact is that children
like new things; they do not liked to be restrictedhe same environment all the time.
To address this issue, the researcher recommendkding different themes to the

interface, such as sports theme, summer themehhibame and plenty of other

possibilities.

Is the song attributes area necessary?

The initial intention of the song attributes arsda be informative to the user; users
will be able to know more about songs, such as gibleg artist, song duration, the
number of times the song has been played, and siméiar information. Since this
area displays many attributes, it occupied a latapéen area of the music organizer.
However, both experts disagree with the researchethe use of the song attribute
area. They point out that too much visual spacasexd for this song attribute area,
considering that its purpose is to display songerties. This problem was resolved
later by replacing the attributes area with a rpulfposemusic libraryin the final

version ofKid’s Music Box(see Figure 5.5).
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In addition, the icon design was another probleranidied. Icons used in the
prototype are the same — all have the same cadbape and size. The only way to
tell them apart is by looking at the text benedth button (see Figure 5.4). Expert B
pointed out that icons should be symbolic and ckfié to represent different

functionalities. Users should be able to gain aaidn the purpose of the button by

looking at it.

000

Make Get Undo Remove
Favourite Songs ltem

Figure 5. 4: Buttons from prototype

Expert A also explained that it was hard to intetghese coloured dots as buttons,
because these dots do not stand out as buttonasansl might simply see them as
graphics and not of any purpose. In addition, thgeds state that the use of white
text to represent the functionality of the buttoaswnot efficient: fonts are too small

and children are not good at extracting meaningnfsbort phases.

In conclusion, many ideas and concepts rose fragirtliial design was valuable,
such as the multi-purpose display area. At the stame many aspect of the design
were disappointing, as it was pointed out in tlastion. Nevertheless, it has given
this project the foundation to work from; the fimalsic organizer was able to build
on what is good while avoiding or changing the piEanting aspects from the initial

prototype of the music organizer.

5.3 Kid’s Music Box

The goal of this section is to explain all the velet techniques and concepts that
madeKid’'s Music Boxunique. The first part of this section will dissusse cases and

requirements foKid’s Music Box The second part presents the rationale for the
design ofKid’'s Music Box with the main focus on explaining the fundamental
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differences betweeiid’s Music Boxand other currently available digital music
organizers. The third and final part of this settwall discuss problems encountered

during the design and implementation phase.

5.3.1 Use cases and Requirements

Use cases document system behaviour from the ysarg’ of view; it does not focus
on how those functions are delivered. Accordingittner and Spence [39], use cases,
stated simply, allow description of sequences @név that, taken together, lead to a

system doing something useful.

Before any attempts in designing for tkel’'s Music Box an important question was
asked;"What is necessary for the music box and what i€'hdhe reason why the
guestion was asked is because one must know whavi® before making it. This
might sound simple or even naive, but many desggaes still falling into the trap of
creating the product first, then altering the dedig fit the finished product [18]. For
Kid’s Music Box a number of use cases were constructed. Congbquerist of
requirements for these use cases has been defikkedblan behind making a set of
use cases is to help identify all the functionaditithat the system needs. This
approach also eliminates non-essential functiaaalitsimple is good, especially for
children.

Following are the use cases (see Appendix A fouieecases) fdfid’s Music Box.

* Opening application and Loading existing data
» Parental control features
* Add/Remove accounts
* Song playbacks
* Managing songs
0 Add songs
0 Remove songs
0 Rate songs
0 Assign songs to playlists

* Managing Gifts
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o Creating gifts

o Open gifts

0 Removing gifts
* Managing playlists

0 Add playlists

o Remove playlists
* Managing the Multi-display area
e Searching for songs

* Quitting application and saving

From the above use cases, all the necessary rewuite were established (see
Chapter 4 for all the features of the organizerjvds then possible to include all the
required features in the final design for tkel's Music Box The Ul navigation

diagram (see Appendix B) of the system was platigdon paper in the paper design

phase.

Paper design is used instead of a running commystem. They are made into
functioning prototypes by having a human “play comep’” and decide the next steps
in the interaction between the user and the systdma.idea behind prototyping is to
cut down on the complexity of implementation bynehating parts of the system.
Since use cases are small, changing frequentlffasdable; hence, use cases are a

way of getting quick feedback of the design [18]

5.3.2 Rationale for Design and Data Structure
This section will revisit the interface that wassdébed in earlier section. Having
discussed the initial interface and the requiresémtthe final music box, the reasons

behind the final design can now be elaborated.

Look and Feel
Kid’s Music Boxhas a multi-coloured and non-rectangular interfadee interface
was deliberately designed to be like this becabgdren from the focus group study

have agreed that colours and shapes were morestitey (see Section 3.3.3.3).
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Kids Music Box

)| Favourites | Name
% Special songs  downbythedoeks - makesound .mp3
= Long songs Chugga chugga ding ding Liz Buchanan
= Long sohgs Grandma's Coming Willa Brigham
- Happy Songs beebo - browniemonsterman.mp3
= Happy Songs bawn Puccini Lou bel Bianco

= Happy Songs Humpty Dumpty Lanny Adlerman & Fri... ()
o e R S 2

Figure 5. 5: The main window

Figure 5.5 shows the make-upKifi’s Music Boxfollowed the ‘Group by relevance
idea that the participants like in Section 3.3.3alwhich similar functionalities are

grouped togetheithe Display AreaThe Playlist AreaandThe Music Library Area

The Display Area

The display areahas multiple functionalities; it is able to displaoth pictures and
text, display visualisations and it is also anrattive playground. Recall that results
from focus group study shows all of the particigalited visualisations (see Section
3.3.3.4) that were offered yedia player The main reason why visualisation was so
well received is that it offered children “somethito do” while listening to music
[42]; children are not interested in sitting quyedind listening to music, interaction
with the application or activities in general isalvery important. One real-world
analogy of this is music classes for kids — théasses often involve several activities
(dancing, clapping, games) while singing or listeni This project extends the
interaction concept further, by including more thpst visualisation, but also
integrating interactivélash games into the display area. A button is provia&tin
the display area for the user to easily switch letw photo viewer, music

visualisation and interactive playground.
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The Playlist Area

During the focus group study, participants liked itlea of displaying all the existing
playlists on the organizer (3.3.3.2). However, théso complained that the icon that
represented the playlists was too small and “loottexsame”. The review on the
International Children’s Digital Library revealed many important lessons in
designing collection organizer and access for ohild(see Section 2.4.1) — lesson
being that children like large buttons (see P.88pldyed with images with relevant
meanings. In order to accommodate this fad€igis Music Box users will be able to
custom make their playlist icons with their own gea and text. ThKid’s Music Box
approach to managing playlists is similar to tHaffanes users do not have to worry
about where the playlists are saved on the fileesygwhich was proven to be a
difficult task in Section 3.3.2), since both savemyd loading of playlists are handled

by the organizer.

The Music Library
Songs are displayed by thausic boxt belongs tosong title artist andrating. Songs
are separated with different background colounse laind white, as separation colours.

This is similar taTuneswhich was well like by the participants (SectioB8.3.2).

The final implementation (see Figure 4.1) to thesimlibrary was preferred over the
attributes window idea from the initial design. Biédhe experts did not like the
attribute area(see Section 5.2) in the initial design, becauseccupied a large
portion of screen space for displaying song progerfThe current approach is the
modified version of the initial design; attributexe still displayed, but only important
ones such as the song title and the name of tiet. @ecause of children’s physical
development (Section 2.3), tasks suctdesy & drop anddouble-clickare difficult
for them. An intuitive point-and-click system was implemented on the column
displaying whichPlaylist that the song belongs to, and on the column thaws the
rating of the song. This allows both of the colunmée editable; the Playlist column
allows the user to change the selected song to otheic boxes. The rating column
offers the same kind of concept, with the exceptioat stars ratings of 1 to 5 is
assigned to a song. More on this is presentedeipritblems encountered & solution

section of this Chapter (Section 5.4).
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Colour Selection

Because the focus group study revealed that chiltlke interfaces to be colourful
(Section 3.2), colours are used extensively on bathinitial and final design. In the
initial design, random colours were assigned toinkerface and the colour selections
were poor. This was largely due to the fact th#ielinvestigation had been done on
how to use colours on interface effectively. Inartb find the right colours for the
interface, expert advice was sought, and a coldwelvwas used to determining the
colours [19]. Thdriadic colours schemeras used to design the interface. Tinedic
colour schemeuses three colours equally spaced around the rcaltneel. This
scheme is popular among designers because it affevag visual contrast while
retaining harmony and colour richness [38]. Anotbelour scheme considered was
the Complementary colour schentbae use of two opposite colours to create contras
However, thetriadic colour schemewas used because it is more balanced and

harmonious.

The key to theriadic colour schemas to utilize primary colours the most, along with
less use of the two opposite colours. In the fihedign of the interface, the colour
green was the primary colour and was used heawihle the colours orange and

violet were the opposite colours, hence they weszlUess.

The reliance on pictures

Kid’s Music Boxrelies heavily on pictures User accountdisplayed on thdogin
screenand playlists on thenain screenare represented by pictures. This design
approach was deliberate based on the followingfastors.

Firstly, the background research (Section 2.412)2ahd focus group study (Section
3.2) revealed that children prefer pictures to textomputer applications — children
find it easier to communicate through pictures.ddéty, it is faster for human beings
to process information from pictures than text [4@umans are extremely good at
processing pictures, but not text. When lookingnaages, it is possible to detect
features and characteristics from the image imntelgiaHowever, when looking a
text, it will no longer be intuitive, as informatias coded within text, which means

that the text must be understood first.
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Fonts

The only font used irKid’s Music Boxis 14-pointComic Sans MSThis font was
chosen based on a research done by Bernard [4&]teBearch compares other fonts
such asTimes New Romaourier NewandArial to Comic Sans MSnd concludes
thatComic Sans M$ 14-point size was the most attractive, easeestad and is the

fastest to read for children.

Relevance

Another important design concept used was releviisiceVhere screen items with
similar functionalities or meanings are placed tbge to create cohesion — for
example, buttons that are related to playlistsptéaeed right next to the playlist area,
and the same also applied to thesic libraryandvisualisation areaas well.

Mouse Interactions

Children find it difficult to perform tasks with mouse that are seen as easy for adult
users (Section 3.3.2) [6], such as double mouskschndDrag and drop During the
focus group study, participants were asked to hisertouse to select and play a song
from the music library, but only two of the eiglarpcipants managed to complete the
task. The low success rate for this task occurredalisse all three organizers
employed the double click approach to play a sdmgavoid this problem, it was
decided that all the functionalities &fid’s Music Boxwill be accessible by single

mouse click.

Buttons

Buttons are designed to be interactive. Standaatiostiry buttons often confuse
children; they simply do not know whether the moaser item is in fact a button or
background graphics. This problem was solved bludiag interactive buttons. The
advantage of having an interactive button is thatill provide instant feedback to

inform the user that it is a button.

Making gifts
Gift-making is common in primary school classese@m and useful feature &id's
Music Boxallows children to create and receive gifts. Tdieai is that a user will be

able to create a gift which is embedded with a @amgss picture and songs. The
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receiver will be able to ug€id’'s Music Boxto open the gift. At that point the content
of the gift will be displayed on the display arétae gift will be added to the music
box library as a music box, and its songs will bleed to the music library. Since
songs can be embedded into the gift, sender willldbe to, for example, create a gift
of his favourite playlist of songs and send itrierids; thus the friends will be able to

listen to the sender’s favourite playlist.

Managing Playlists

Evidence from the focus group (Section 3.3) suggésat children do not fully
understand the playlist concept offered by musg@aoizers such ddedia Playerand
iTunes However, once the researcher explained the pearpbplaylists and how they
can be useful, participants then became interestddvere very keen on the playlist
concept. Nevertheless, most children were not @bleanage playlists on their own
(see Chapter Three); the researcher often hadowder assistance in simple tasks
such as creating a new playlist. Therefore one gb#te initial design was to come
up with an approach that would help children in agng their music by using

playlists.

The first attempt at designing a playlist manageanssistem for children was the
approach planned for the prototype (see Figure 38 playlist management system
poses many challenges for children. The system neasntuitive and hard for the
user to organize music; the main problem with thigal approach was that it was
hard for children to organize their music accordioghe provided information. For
example, if the user wants to add a song to thaanisary, the user will have to
decide on which genre to put the music into, thenartist and album. In many cases
however, a user does not know the artist and thenal and even what the genre
should be, which creates confusion. The other prablwith the initial playlist
management system is that there are three différ@xes that users have to adjust
before getting to the music. This is slow and teerumust remember tlgenre artist
and thealbumbefore getting to the music. Children do not lizdoe confused; clearly,

a new playlist management system needed to begiann

The wayKid’s Music Boxorganizes playlists is similar i@unes Recall that both

Windows Media Playerlnd KidsPlayer use the same concept in regarding with

96



playlists: songs are added to a list, and theidishen saved as a file onto the hard
drive. This poses many problems for children, ohtéhe most significant being that
most children do not have enough computing knowdetdgbrowse through the file
system structure. The other significant problerthég changes to the playlist are not
automatically saved; the user is required to she& thanges. While this is less of an
issue for adult users, children often forgot toestheir changes to the playlist, and so
lose their workiTunes,in that respect, is easier for the kids to organieir music —
playlists are saved without the need of the usahtmse the destination to save the
playlist to. In recognising these advantages, thgligt system irKid's Music Boxis

implemented similar torunes

Playlists are also grouped and displayed bySberce toolbain iTunes Through the
Source toolbarusers can add, remove or edit playlists. Ano#losantage thafunes
has overMedia player and KidsPlayer in terms of playlist management is that
changes to the playlist are saved automaticallyvéder, sincaTunesis not designed
for children, playlists are represented mainly e&g.tDuring the focus group study
(Section 3.3.3), children found that the cluttertedft to be confusing and the font to

be too small.

The playlist management system Kid’'s Music Boxoffers many important features

that are designed for children and have many adgast

Firstly, recall that it was difficult for the pactpants to save and load playlist in
Media Playerand KidsPlayer (see Chapter ThreeKid’s Music Boxusers are no

longer required to care about where playlists toeed on the hard drive, or where to
look for playlists when loading new playlists, aading and saving of playlists are

handled automatically.

Secondly, because of their computer and cognitkils dimitations (see Chapter
Two), children find it difficult to use tools thate designed for adults. Hence, it is not
reasonable to expect them to be able remembertivaathave done or changes they
have made on a computer application, any changie tolaylist are instant and final.
This means that the user will no longer need taryvabout saving the update to their

music box. Moreover, an undo feature was also implged. In the case of an error
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by the user, accidentally deleting a song for eXamjpe action can be reversed by

clicking on theUndo button.

Thirdly, pictures were used to present playliststead of plain text. The reason for
this approach is that humans can generally recegniages faster than text[40]. By
representing a playlist with a specified pictubes tiser will be able to recall the rough
content of the playlist, in terms of the genreisadr aloum. In addition, because the
organizer designed for younger children, it is rattio include less text and more

pictures, as their reading skills are not fully eleped.

Fourth, the playlist management system is multppse. Recall th&id’s Music Box

offers many more features than simply organizinggsointo playlists. Features such
as getting music from CD, creating and openingfaagid searching for songs are
included. In order to extract songs from a CD, uker is required to provide a name
and a picture for the CD playlist. Both the pictarel name provided will be used for
creating a new playlist, and consequently all ihregs extracted from the CD will be
saved to this playlist. The same applies when vewgigifts and handling search
results. When a gift is opened, the image thatimasded in the gift and the name of
the sender is used to create a new playlist; allsimgs that came with the playlist
will be added to the newly added playlist. Resoftsearches in the Search window

can be returned to the organizer window and sasethather playlist.
In summary, the playlist management system HKaa's Music Boxis designed

specially for children. Large amount of time anéodfwere spent on the concepts

that are different to other digital music organszer

5.4 Problems Encountered and Solutions

This section revisits the current music box desamd data structure. Having
discussed the initial and current music box desifjthe interface and the rationale

behind the designs, this section focuses on thielgms encountered during both the
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design and implementation phases of the projed, l@ow those problems were

resolved.

Open file Dialog
One of the most import tasks for digital music arigars is the ability to import songs
from hard drives to the organizer. This is normdipndled in other digital music

organizers by using a file open dialog. See Figue
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Figure 5. 6: File Open Dialog

The user is required to navigate around the fikgctiire to locate the songs that are to
be added to the organizer. Importing songs by usifig open dialog is the preferred
method for all three of the digital music organgzénat were studied in this report.
While this approach is acceptable for most adudtrsisit poses a major problem for
children; during the initial focus group study, rmax the participants required

assistance in the task of importing songs fromezi§ip folder.
Initially, Kid’s Music Boxwas designed to use tfile open dialogo importing songs

into the organizer. However, this project encowsdethe same problem in the pilot

test (see Chapter Six), it was difficult for chédrto import music into the organizer.
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The initial solution to this problem was to scae thhole hard drive and look for all
available songs. This would eliminate the needdpen file dialogssince all the
songs would be shown so the user could selectoiiigsso be added to the organizer.
One major problem with this approach is that manwanted songs would also be
imported as well as the desired ones. This is acpéar problem for kids — a parent

might not even want them to know some songs ateé@hard drive.

To solve this problem, it was decided that somemat input is required. Recall the
Parental Settings windgwparents are required to include the folders wiseregs are
stored. After theParental Settingss completedKid’'s Music Boxwill load all the
songs that are stored in the predefined foldergs @pproach is not perfect, because
parental inputs is required when ever new songscabe imported to the organizer;

however, it goes some way in solving the problerfilefopen dialogs for children.

Since the user is required to use pictures in sgmtngaccountsplaylists andgifts,
pictures are essential f&lid’s Music Box The initial approach was to automatically
load pictures from a default folder — thly Picturesfolder within theMy Documents
directory was one of the options. The problem gt thnly machines running on
Windows XPcontains theMy Picturesfolder by default. Even if the machine is
running Windows XPRit is not guaranteed that the pictures contawédin the My
Pictures folder are acceptable for children. Tawasdhis problem, parental assistance
was required again. Similar to predefining musitddes, parents are required to
selected folders which contain pictures for théilcc Once the folders are selected,
all the available pictures will be displayed inhainbnail format for users to choose

from.

Drag and Drop Versus Point and Click

Songs are organized by boxes witHiid's Music Box When songs are first imported
into the music library, they are assigned to theremily active music box. To
accommodate users in relocating songs into difterarsic boxes, the initial plan was
to use thédrag and Dropconcept, where songs are dragged from the mimsaryi to

a different music box. Once again this poses theegaroblem as double mouse clicks:

children have trouble in accurately selecting amitand dragging to somewhere else.
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In order to solve this problem, a new music managersystem had to be designed.
The goal for this management system is to allow tise ability to rearrange songs
into different music boxes easily, and only requamegle mouse clicks. The solution
is to display the picture that represents the Eayhat the song belongs to in the
music library. To change a song from the currensimbox to another, all the that is
required of the user is to click on the picturdled song that is to be moved. This will
bring up a dropdown box which contains all the &€& music boxes. By choosing
one of the available boxes, the system will mowestbng to the newly selected music
box. See Figure 4.20. This approach eliminatechthexl to drag and drop and also is
intuitive enough for children to perform during teealuation on the final design (see

Section 6.2.2).

Metadata extraction

The approach described in Section 4.1 in findingroare information about a song
by using metadata is satisfactory only if the matadactually contains the required
information. However, based on personal experiegncextracting metadata from
music files, most music files do not contains argtadata — only empty strings. This
is a problem because the system can not constnyctnaaningful new song entries

based on empty strings.

If the extracted metadata fields do not contain assful information or blank strings,
the organizer will ignore the metadata and will tlee file name from the actual file
as the title of the song. See 5.7; in this examible,file name RonnieCaldwell —
OnelnTheSpirit.mpg3is used for representing the song because no datstais

extracted from the actual file.

Favourites Name By
& ALL Ooey Gooey Stew Katherine Dines

= Long songs Pirates in the Bathroom? Joe Thompsone Bathro... (EIEE@EE)
< ALL Rock-a-bye Johnny Joe Thompson
= mol Fonniecaldwell - lTordsarimy. mp3

RonnieCaldwell - OneInTheSpirit.mp3 @
i i 2 ==
Curriculum Rocks! 2

Figure 5. 7: The three boxed songs does not contaany metadata
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The solution to this problem as implementedKi’s Music Boxis not perfect;
however, it allows the songs to be added to thearilsary and blank strings are not

an issue.

What is an account?

“What is an Account?” This is the first questiorked by a participant during the pilot
test. At that stage, the termaccount was used to represent different user accounts in
the Login windowand the term favourites” was used to represent playlists in the

Organizer window

The term Account is easily understood for adultsyéver, this was not the case for
children. It was realised after the pilot test thatew naming convention is required
for Kid’s Music Box The goal is to transform the digital music organiinto

something that children can understand and thexdferable to relate to, by avoiding

unfamiliar software terms.

To solve this problem, special attention was paigliserve how children store their
physical items such as action figures, Lego bloakd dolls. The most common
approach for children to store and manage physieals is by placing them into
boxes. This lead to the solution for the problemAceounts being represented by
boxes, as well as playlists. Instead of openingaecount, a user is opening their
boxes which contain their music collections. Somags also placed into different

boxes within the larger box. Figure 5.8 demons$ratexes of music concept.
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Songs Songs Songs Songs

Song Boxes Song Boxes
Songs Songs Songs Songs
Edmond’s Box John’s Box

Figure 5. 8: The Boxes of Music Concept

By using the boxes of music concept, children aoée &0 have a conceptual
understanding of the hierarchical structureKad’s Music Box and therefore able to

manage their music collection effectively.
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Chapter Six
Evaluations

The previous chapter described the design ratiofealéid’s Music Box a
new digital music organizer built on designs, fumalities and ideas that were
endorsed by children. In doing d€id’s Music Boxattempts to achieve the goal of
this research: to design and implement a digitasimarganizer with functionalities
that are suitable for children aged six to ten yedd. The purpose of this chapter is to
describe the final steps of this research, whergknesses and strengths are identified,
the system is compared to other similar applicatido determine how closeKid’s

Music Boxhas approached the goal of this research.

It is vital to test user interfaces with both nav&nd expert users separately, with the
same and some different test tasks [18]. Two differtypes of evaluations were
performed onKid’'s Music Box expert evaluations and a controlled user study.
Graphics design lecturers conducted the first eéxg@aluation after the completion of
the initial prototype (described in Chapter Fiva)aluating both the design and layout
of the interface. A second expert evaluation waslooted by a usability expert after
the final version of the system was completed, a@ionalise both the design and

functionalities of the system (see Section 6.1).

A pilot test was carried out prior to the empirjcabntrolled user study which
comparedKid’s Music Boxto other similar systems (see Section 6.2.1). This
evaluation was intended to provide the research wibre insights on howid’s
Music Boxperforms with real users and their impressionsnasng it.

104



6.1 Expert Evaluations

A second expert evaluation was conducted aftefitbieattempt at implementing the
final design of theKid's Music Box The goal of this evaluation is to understand the
usability side of the system, to pinpoint functibines that are useful, and those that
are not. Hence, for this evaluation, a usabilitpexk fromThe University of Waikato

was chosen as the sole participant.

The evaluated system was similar to the version wes described in detail in
Chapter Five, but lacking some functionality antheochanges in design that were

not included prior to this evaluation. These difeces were:

. Quick search function was included.

. Images of stars were used to represent song ratiatieer than smiling
faces.

. Once a user logged into the system, there was gdavaturn to the login
window.

. Some of the panel and buttons were given diffel&inéls; user account

was still known as accounts, while playlists wenmewn as favourites.

The results of the study are elaborated below, dgcidbing the specific problems

identified and the solutions to the problems.

Icons needs to be reviewed

The icons in the final version are different togban the prototype. Instead of having
only one colour for all the icons and white textdameath to represent the
functionality, an image is used to represent thectionality of the icon. The theory

behind this approach is that children are fastgsratessing information when they

are presented with images rather than text. Seed-§ 1.
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Change music box

Figure 6. 1: Buttons are represented by images, whttool tip text

Tool tip text was also utilized to display the posp of the button. Therefore, if the
user places the cursor over the button for more ¢hpredefined amount of time, the
text will appear underneath the button.

In order to determine whether children will undamst the meanings of the button
images, the expert recommended printing all théobhston paper and showing them
to the target audience. The result of this experine described in Section 2 of this
chapter.

Inconsistent font sizes

After looking at both the main and search windotk& expert pointed out that the
font sizes and font styles in both the main windamd the search window were
different. Consequently, this problem was resolgdcorrecting the fonts in the

search window.

No ‘logout’ feature

On the system that was evaluated, once the usetoggdd into the main window
from the login window, it was not possible in logt@f the current user account and
login as a different user. In order to change a®eounts or Boxe$ from the main
window, the user had to terminate and restart tbgram. This problem was resolved
by the inclusion of a button callecChange music bdxin the global settings. By
clicking on this button, the program will take theer back to the login window,
where the user can login as a different user on @pdifferent music box.

Use smiley faces instead of stars to represeniiggi
Initially, images of stars were used to represkatrating of songs, and songs can be
rated from one to five stars. This design approaak heavily influenced byunes
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andWindows Media Playemwhich both use the image of a star to repre$entdting
of songs. The expert noted that star is too vagdenaight not be understood well by
children. To address this problem, an image thanhdase familiar to children was

chosen to replace the star: a smiley face icon.

Drag & Drop

During the task of moving one of the songs from ¢heaent box to a different one,
the first approach the expert tried wasdimg and dropthe specific song to the
destination box. Since this approach was not supgpthe expert recommended that
the researcher should evaluate more on the passiobfl usingdrag and dropfor
moving songs to different music boxes, insteadefdurrenpoint and clickapproach.
The researcher explained that during the initi@leation, children find it difficult to
drag and drop items accurately, heded's Music Boxemploys a more child friendly,

point and clicktechnique.

The positions of the playback controls

The playback control buttons are grouped with tigialisation area. The expert
recommended that, since the playback buttons areatiing songs within the music
library area, the buttons should be bounded wighntusic library area instead of the
visualisation area. The recommendation was corsidebut was not taken. The
playback controls are grouped with the visualisaticea to make the area appear as a
television on the interface, and the buttons aexlder controlling the television. If
the playback controls are moved down to the muisiary area, the visualisation area

will not be seen as a television or an interacéirea.

Investigate Left and Right mouse clicks for childre

To accommodate all the required functionalitiegha login window, both left and
right mouse clicks were required. A left mouselclan a box will log the user into
the selected box, while a right mouse click onlibg will remove the box from the
Login window The expert recommended more investigation ineoube of left and
right mouse clicks, because it is possible thatdotm will find it confusing. The
evaluation results will be elaborated in Sectiayf this chapter.
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Playlist and rating changing was difficult

To change the rating of a song or to assign thg smma different music box, the user
clicks on the specific column to bring up the dimx in order to choose a different
rating or different music box (Figure 4.20). Thepex explained that it was hard to
know which is the correct column to click even tgbuhat they are represented by an
image already. However, the researcher does nok tthis is a problem, as it is

something that the users can adapt to (See Seéc@dhl).

Search function might be too complicated for chileln

While performing some search for songs, the expamntplained that the four input
fields might be too complicated for children to degth. The researcher explained
that it is not necessary to enter information iallothe four input fields. The expert
recommended implementing a quick search box imthbsic library area, where the

user can search for songs more easily.

Additional song properties

The evaluated system did not provide any in-deptingsattributes. The available
attributes are the playlist that it belongs to, #rést, the title and the rating. The
expert explained that it might be beneficial to éiaaome way to show additional
details of songs such as the duration, genre amdntbdia format of the song. The
researcher explained that it would be confusing tred majority of the children

participants did not want to see more in depthibdetasongs. However, the need for
additional song properties was asked again in tha& fuser evaluation, which is
discussed in Section 6.2.2.

In general, the expert was impressed by the sys#any of the features were pointed
out as excellent, for example, the music box condep use of colours in interface,

and the interchangeable interface design.

The expert agrees with the researcher that chilfinenit difficult to relate to designs
that were targeted at adults. By introducing thesic box conceptchildren can
conceptualise the organizer as two items they elter to: a music box that plays

music and a box for storing and organizing music.
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The inter-changeable interface design was weltblig the expert, and the expert also
recognised the potential of this feature that #mearcher also had; of being able to
change themes. The idea is that themes can benddshy the user; and the design
tool can also be integrated into the visualisaticea of the organizer, hence making it

a game to design and use your own interface.

6.2 User Studies

Appropriate changes were made to the system, ordance with the two rounds of
expert evaluations. The modifi&dd’s Music Boxwas described in Chapter Five. In
order to find out whether theid’s Music Boxis better than other similar software that
was described in Chapter Thréeag’'s MusicBoxwas formally evaluated in
September 2006 in an empirical and controlled stlitlg primary goal of the user
evaluation is not only to find out whether if tharficipants likedKid’s Music Box

more than the other organizers for children, bsb & determine the strengths and
weaknesses of the system for children. The evalusitivas aimed at determining
whether the system has solved problems identifienh fearlier studies and also to
expose more usability problems in the new systetor B the formal evaluation, a

pilot test was carried out in preparation for thenfal evaluation.

6.2.1 Pilot Test

A pilot test is essential for the overall succelsbomal user study. Since many things
can go wrong in a study, it is important to perfaanpreliminary trial or pilot test to
identifying potential problems in user studies, f@hich only a small number of
participants are required (only one participanttfas pilot test). These participants

then go through everything starting from informedsent to debriefing [18].
The pilot test study was conducted with a partictdfeom the original focus group.

Because the results and implications of the pist @are included in the final user

evaluation, this section only focuses on three @sps the pilot study:
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1) The effectiveness of the experiment structure
2) The amount of time required for the study

3) Problems in the data collection process

The effectiveness of the experiment structure

This is one of the most crucial points of the pitest. If the procedures of the
experiment do not function correctly, the resutteraded might not be of any use [18].
This relies on the researcher to ask participanéstipns during the study and at the

debriefing stage to look for the effectivenesshaf €xperiment structure.

The amount of time required for the study
Because the target audience of this research ddrerhthat are relatively young, it
was not reasonable to expect a long period of adreton from them. Hence, the
study was designed to be approximately 30 minueg,lwhich includes the initial
explanation of the system to the final debriefing.

. The pilot study confirmed the time required for thi@idy, which was

around 30 minutes.

Problems in the data collection process

One of the major problems in the data collectioncpss is that it was easy for
children to lose track of the study and focus omeihing else. For example, during
the pilot study, while on the task of re-assignamgong to another music box, the
participant would be playing games from the visalion area, instead of completing
the task.

. To address this problem, the order of the taskstioty conducted in the
final evaluation (see Section 6.2.2) was re-arrdngd the complex and
non-fun tasks are performed first, before fun tasksh as using the
visualisation area and playing games, insteadrafomising all the tasks
in order to counter the effects of bias and trangfrning. The idea is that
by the time children discover the visualisation gades, tasks such as re-

arranging songs and assigning ratings have beepleted.
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6.2.2 User study

This study involved all the participants who too&ripin the focus group study
(Section 3.3), with the exception of one participavho had already contributed in
the pilot test. Participants were asked to perfarist of tasks on thKid’'s Music Box
(without training), where the tasks are copied frdme original study. However,
instead of randomising all the tasks to counterefifects of bias and transfer learning,
tasks are ranked in such a way that complex arsdflestasks are completed before
interesting tasks. Becauged's Music Boxcontains many functionalities that were
not available in previous software, the list of kashad to be modified to

accommodate the changes. The tasks are:

. Make a music box (new account)

. Remove a music box (delete account)
. Play a song

. Remove songs

. Search for songs

. Make a new songs box (new playlist)
. Assign songs to this songs box

. Make and load a gift

. Rate songs

. Explore the visualisation area

. Change skin

Seven patrticipants completed the study individudllye study includes the 11 tasks
described above, and a debriefing session at theTdre total amount of time taken
by each participant ranged from 20 to 30 minutepr@pmately. Due to time
constraints, getting music from a CD was not inellich the required tasks.

All the icons that were used Kid’'s Music Boxwere printed out on paper along with
their functionalities. Participants were askeddokl and comment on the icons and
the functionalities that associated with them, étednine whether if the icons match
their functionality and to suggest changes thaf thented to add.
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Participants were encouraged to voice their opiroomuestion during the study.
However, since the participants’ abilities to exgsréheir opinions might be limited by
their age and communication skills, the researasiéed questions regarding their
thoughts and impressions during the study. A débgesession at the end of session
provided the opportunity for further elaboration.t#pe recorder was used to record
the audio of the entire session. In addition, tesearcher also took note on the

proceedings.

The specific goals for the user study were:

. To determine the strengths and weaknesses of shensy

. To investigate whether problems identified in theus group study have
been addressed.

. To uncover specific usability problems in the ngistem.

. To asses the participants’ overall impressionssafjective acceptance of
the system.

The user evaluation d&€id’s Music Boxwas also focused on th&earnability’ of the
system — the extent that users can utilise theesystppropriately without proper
training [42]. A highly intuitive system is desilaband important, as children are not
known for their patience and persistence with safeathat they do not understand
(See Chapter Three). Also, users in general tenibtaead or follow manuals for
help or seeking directions [18]; the “hands-on” iggeh is the most preferred.

6.2.3 Evaluation of User Study

6.2.3.1 Problems Encountered

Users experienced many problems while uskKig’'s Music Box Some of the
problems were significant in the sense that thégcedd the task performance and the
overall impression of the system, but most of thebjems were minor

inconveniences that can easily be overcome.
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Impossible to assign a song to two music boxes

Participants did not realise or think that thisiproblem: they simply thought it was
one of those things that cannot be done. The jpaatits are correct to some degree,
that this limitation in many aspects is influendadthe underlying structure and the
music box analogy. When a song is imported intontlusic library, it is assigned to
the currently selected box (playlist). Once thegsa in the music library, it is
possible to re-assign it to a different music bpbaylist). However, once the song was
assigned to another music box, it will be remowednf the previous music box. The
problem arises when the user wants to assign the sang to two music boxes. For
example the ¢ool song% and “sleeping sondgsmusic box. Currently, to have the
same songs on different music boxes, songs hawmgorted again to the second
music box, thus multiple copies of the songs wallstored in the music library.

In Kid’'s Music Boxto assign the song to another playlist, the odt@aste method is
used, hence, it was impossible to assign the sangets two playlists. One approach
to address this limitation is simply by followingetiTunesapproach which is to use
copy and pasténstead ofcut and pasteso the selected song will be in both of the

playlists.

Pictures are not enough to represent the concepadifox

A picture is not enough to represent the concejat plfiysical box. One of the major
goals of the system is for children to able toteelhe music organizer to a physical
item, hence the concept of boxes of music. The addsxeswere used to represent
both the accounts and playlist, via the use ofraage to represent the box on the
interface. However, two of the participants pointaat that these pictures do not
necessarily link the displayed pictures to the sdefboxes, they are just pictures and

not boxes (see Figure 4.1).

This problem was resolved by using a box enclosuaréhe pictures that user chosen

to represent their music boxes. See Figure 6.2.

113



Figure 6. 2: A modified version of music box

The included interfaces are not for everyone

One of the older participants (10 years old), Kedi all the interfaces that were
included in the final version. He described them&so kiddié and “not coof. Even
though all other participants liked one or morehd interfaces, this issue raised an
important question, which is how to design someghiimat is suited for everyone. The
first option might be designing more interfaceitihe system, so there are more
options for the user to choose. The second ops$ida include interface design as one
of the functionalities ofKid’'s Music Box so that the user can design their own
interface (See Chapter Seven).

Not enough interactive games

The evaluated system contained six interactive gamethe visualisation area.

However, nearly all participants asked the researithat is all the games included.
They expected to have more games than just thehsik were provided. More

interactive games are clearly desirable, howevenmigg might be overtaken as the
primary objective of using this system if too maggmes were included. This issue
will be discussed more in depth in Section 6.4haexamination of usage logs.

Quick search filters out songs

The quick search feature in the music library temded for an easier, faster and more
responsive search method that users with limitedpcder expertise can use to search
for songs. Because of those reasons, the quicklsealy looks for songs in the
currently selected music box. Once a match is fotimel songs will be displayed in
the music library, as long as the searched texthdoft still exists in the quick search

box. The problem arises when the user decidedaogshto a different music box, but
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without realizing that the search term is stillexetl in the quick search box. The
newly selected box would shows no songs, even thtuguser knew there should be
songs in the newly selected music box. This linotatwas due to the search term
remaining in the quick search box, acting as arfiknd hence in this case, only songs

where the name contains the word “school” wereldysul.

In order to address this problem, the content & duick search box is cleared
whenever a different music box is selected in otdeancel the filter effect.

In addition to the above problems, two of the yamgsers were unable to figure out
where to click when assigning rating to songs owimgp songs to another music box.
Participants pointed out that it was hard to dgish both music box and ratings
column from other columns, and it was not intuitif@ them to know that a
dropdown box of options is available once clickEldwever, the participants easily
overcame this inconvenience, once the researchetegoout to click on the image to
activate the dropdown box.

6.2.3.2 Unsolved issues from expert evaluation

Recall during the second expert evaluation (seéde6.1), the expert recommended

that the researcher should investigate further noraber of issues: the effectiveness
of icons representing the functionality of the battthe use of left and right mouse

clicks, and whether to add extra song attributé®s€ issues were discussed with the

participants to determine whether changes are ddedée system.

Icons

All of the participants thought that the icons niwatt the functionality described and
did not think it is necessary to make any changeshe buttons. Four of the
participants also pointed out that theol-tip-text was useful because it provided

information regarding the functionality of all thettons.

Mouse Clicks
Kid’s Music Boxrequires the use of both left and right mousekslim theLogin
window The left mouse click was used to log into therws®=ount while the right

mouse click was used for the deleting user accodims expert commented that this
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could be a problem because children might havebteotecognising the difference
between left and right mouse click. To find out Wiee the user is able to tell the
difference (functionalities) between the two bu#ipane of the tasks was deliberately

added, which is to remove an account.

The result for this task was successful; none @f plarticipants had trouble in
removing accounts from the login screen. All thetipgants noted that they simply
followed the instruction on how to remove an accooim the opposite side of the

accounts area (See Figure 4.2).

Extra song attributes

Songs are displayed by the music box it belongshi®,song title, the name of the
artist, and its rating. During the evaluation, theert felt the need to display more
attributes for songs, such as the duration, tieesiite and genre. However, seven out
of the eight participants did not think it was nesaay to display more attributes.
Their main response was that the currently existittgbutes such as title and artist
are enough to represent songs. Moreover, they ditboot want the organizer to
become too similar to iTunes, where many songhailtels are displayed (See Chapter
Three).

6.2.4 Logging actual use

After the user studiesid’s Music Boxwas installed on three participants’ personal
computers at their respective homes, in ordergahe actual use of the system for a
month. The purpose of logging actual use in thseaech is to collect field use
information on theKid’s Music Box as a supplementary method to collect detailed
data on how actual users interacts with the sy$1&jp A CD containing 30 children

songs, which was downloaded fromww.freekidsmusic.comwas also given to the

participants for the purpose of this experiment.

The logging application was implemented within flystem, which means the system
itself is the recording application; hence, no maé software was required. The
system employed two methods of recording the aatgat text and images. Text

recording shows all the user interactions with #pplication, along with time
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stamping (see Figure 6.3). As with image recordihg,system takes a screenshot of

the application every 20 seconds, to see whatdh&cypant is doing. See Figure 6.3.
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:56:41 p.m. Current User: kelly

Current mwusic hox: ALL Program Started!

:57:00 p.m. CQuestion: That are you trying to do this time? Answer: Add songs to music box
157:02 p.m. Question: Are you using this music hox:
:157:05 p.m. <Current Box changed
:57:06 p.m. Current Box changed
:57:06 p.m. Current Box changed
:57:07 p.m. Current Box changed
:57:07 p.m. <Current Box changed
:157:08 p.m. <Current Box changed
:157:08 p.m. ©Current Box changed
:57:09 p.m. Current Box changed
:57:12 p.m. Current Box changed
:57:13 p.m. Played a song by double clicking
157:17 p.m. Tooltip showed! CHANGEGUI

:157:18 p.m. Tooltip showed! CHANGEGUI

:57:18 p.m. Current action: Changed GUI!
:57:15 p.m. Tooltip showed! CHANGEGUI

:57:18 p.m. Tooltip showed! CHANGEGUI

157:19 p.m. Tooltip showed! CLOSEWINDOW
:57:24 p.m. OQuestion: Was the music bhox program fun to use? Answer: Yes
:57:28 p.m. Cuestion: Was the music box program easy to use?
:57:30 p.m. CQuestion: Was the music box program useful?
:57:30 p.m. <Current User: kelly

to: Gift from £

to: Gift fromw Kelly
to: Gift from edmond
to: 3pecial songs
to: dixie chicks

to: Gift frow Kelly
to: Long songs

to: Short songs

to: ALL

Current Box: ALL Program Ended!

Answer: By yourself

binswer: Yes

hnswer: Yes

Figure 6. 3: Log showing actual use of the system

As well as recording all the user interactions whle system, questions were also

asked in popup messages prior to opening up the wiadow and after terminating

the main window. This approach were taken becaws®gyrdetails cannot be revealed

by looking at how a user is using the system, saaghvhether the user is using the

system alone, and the main purpose for using thesyat the time. See Figure 6.4

hat are you trying te do this time?

* You may select os many onswers as you want

Pk o Ayt

=iQixl

I Add or remove music from my boses.

" Put songs to my boxes.

| T — igix
r A Pk an druem
| JAre you using this music box: T By yourself2
- " With my friends
8 T With my fomily

* You may select 03 mony onswers os you want.

& | cent |

Figure 6. 4: Some of the questions asked in popupndows

By looking at the logs and screenshots, the rebdarped to reveal the most used and

rarely used features of the system; analysing tiépe of use and details of use; the

main purpose of using the organizer; the levelareptal assistance given to the user

and the users’ personal feelings about the system.
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Revealing the most used features of the system

The records will be able to show the features Wexe heavily used. By determining
the most frequently used features of the systemyebearcher will be able improve
the system by optimizing the most frequently useatures; either by making them

more accessible or making the feature easier tosusee it is used frequently.

Revealing the rarely used feature of the system

The records will also be able to show the featulnes were used very rarely. This
usually means that the feature is not noticeabltherfeature is not relevant to the
system, which means that it might be removed frobendystem completely or to re-
designed it so it is more obvious and more acckssibthe user in future versions of
the system.

Analysis of pattern of use and detail of use

Since the entire session of actual use is recortdsdpossible to detect patterns of use.
This provides useful information such as what fiorcis always performed after the
system started, or the function performed afteorayss played. Finally, by studying
the detail of use from logs, it will be possibleraveal usability problems that were
not possible to expose during user study. The seémm of recording actual use
was in the form of asking questions. This will po®sdetails of the actual use where
it is not possible to tell from logs. See Appendixfor the questions and possible

responses. The questions were designed to deteissunes such as:

The main purpose of using the organizer

The user will be able to choose one or more featofeghe system as their answer,
which are Add or remove songs, play songs, managgcnboxes (re-assign songs),

rating songs, play games, make or load gifts atchetxmusic from CD. The purpose

of this question is to determine the main reasolg ugers choose to use the system,

hence, more emphasis can be placed on this faattutire releases.

The level of parental assistance given to the user
Since this application was designed with the intenthat the majority of tasks
should be able to perform for children aged sitetoyears old, the user’s answer will

either confirm that the system is right for targed@idiences, or otherwise.
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The users’ personal feelings about the system
After the user terminates the application, more upopnessages will ask some

guestions regarding the user’s personal impressiotisthe system. The questions

are:
. Was theKid’s Music Boxeasy to use?
. Was theKid’'s Music Boxfun to use?
. Was theKid’s Music Boxuseful?

6.2.4.1 Results of logging actual use

The experiment period fd€id’s Music Boxwas one month (28 September 2006 to 29
October 2006) and each session was recorded selgafaiom the three participants’
computers that the organizer was installed on,e8Siens were recorded. This section
will first discuss the summary of the logs, follaviey the key findings from the logs.

6.2.4.2 Log summary
Following are some key statistics from the logs.

. Total number of sessions is 85.
o For 71 sessions, the users responded that theaip@h was fun to use
o For 75 sessions, the users responded that theajyph was easy to
use

o For 39 sessions, the user responded that the apphovas useful

. The average length of time per session is apprdei;8 minutes.

. The median length of time per session is approxédis minutes.

. Attempted at making gifts 5 times, but none of thgempts were
completed.

. The most used feature was playing songs, followegléying games and
rate songs.

The debriefing revealed why only about half of slessions where the user thought
the application was useful; the main reason bdiagthe users were simply not

interested in organising songs.
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Played songs 204 times
Played games 183 times
Rated songs 124 times
Stopped songs 112 times
Next songs 102 times
Changed interface 80 times
Previous songs 67 times
Created playlist 51 times
Moved songs 35 times
Quick search 24 times
Undo action 16 times
Removed playlist 13 times

Table 1: Log summaries

Parental assistance

Initially, the logs showed that the users’ firsivfsessions of using the organizer were
with their parents (The option “Using the applioatiwith family” was selected).
However, users became more independent as theynkeowre familiar with the
application. This trend is realistic consideringegrdal assistance is needed to set up
the songs and images that children can use, awd #is application was designed
for children, it is also expected that children dt@e more independent with the

application easily.

Frequency of application usage

For all three participants, the application wasdusequently and relatively extensive
in the week after installed on the participant'smpoter. However, only one
participant used it constantly for the entire monthile the other two only used it
rarely. In the follow up interview, these latterawparticipants pointed out that they
have lost interested in organizing music and sulesaty focused more on other

features such as the games on the organizer.
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Rarely used features

The qift creation feature was one of the most yausked features of the system. The
logs showed that all three participants attemptedr¢ate a gift but the task was not
completed (Gift creation wizard cancelled). The trdsly reason being that since
gifts fromKid’s Music Boxcan only be opened by anoti&@d’s Music box Hence, it
was not worthwhile for the participants to creatgifafor someone who cannot open
the gift. Clearly, the prototype status of the egstaffected the usage of the gift

creation feature.

Games over organizing music

The logs showed that the main purpose for use88 isessions was not to organize or
listening to music; instead, the main intention wasplay the games from the
interactive area. This is not a problem, in retextpthis is not be the fault of the
system, but merely indicate the trend of adult cotepusers — Adults frequently play
their music while they play games or browse onlthernet [43]. Hence, it is natural
for children to play games in the context of listgnto music.

Tool-tip-text usage

Recall theTool-tip-textfeature was included in the organizer to inforrarasabout the
purpose of the button that is highlighted. The Isgswed that this technique was
used extensively in the earlier sessions, showynin® number of times each tool-tip-
text was displayed. However, as participants uridedsthe application better, tool-

tip-text is displayed less because buttons ar&edibefore the text are displayed.

6.3 Summary and implications

The evaluation results d€id’s Music Boxwere satisfying; it was well received by
both the experts and participants. Throughout treduation, many oKid's Music
Box’s features and designs were confirmed for youngédreim. At the same time,
the evaluations also revealed many flaws (see @eéti2.3.1) in the current version
of the system, both usability and interface proldenihese flaws will help in
providing a clear direction in any future develominef Kid’'s Music Box
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The expert evaluation by the two graphics desigiuters (see Section 5.2) was
important in the sense that their input contribueedely in the final interface design.
Many of their ideas were valuable, including thes ug colour wheel concept in
colour selection, the non-rectangular shaped windogideas for multiple interfaces.
They helped in shaping the interface to be meaunlingiftuitive and balanced. The
evaluation by the usability expert (see Sectior) 6dm The University of Waikato
helped refine the usability aspect of the systehe &xpert pointed out the features
that are useful, and those that are not. Impoitgnits includes the use of consistent
font sizes, pointed out the problem of the compdidasearch feature, which
consequently lead to the implementation of thelge&arch box, and also pointed out
the need of a return to the login feature in thenmandow. The expert’s contribution

made the system more usable and more simplified.

The evaluation study with the original focus gro{§ection 3.2) provided many
insights into what the actual target audience of $tudy thought abouid’'s Music
Box All participants agree th&tid’s Music Boxis better thatwindows Media Player
iTunesandKidsPlayerfor organizing digital music collections. Sometlo¢ favourite
features such as the visualisation area, gamesyrtol interface, making a gift and

simplicity in use reconfirm the intention and desigtionale of this research.

The recorded logs from actual use reveals muchirirdton regarding the field use of
theKid’'s Music Box both positives and negatives of the applicatiometrospect, the
application should not be installed only based lon dvailability, age and academic
performances; instead, the application should lstalled for children who are
actually interested in organising their music adilens, because not all children are
interested in organizing their own digital musidlections. This issue was reflected
by the frequency of application usage and the siten of application that was
discussed in the previous section.

122


http://www.freekidsmusic.com/

Chapter Seven

Conclusion

The main goal of this thesis is the design and emgntation of a digital
music organizer for children aged six to ten yeads — to support children with
organizing and listening to their growing digitalisic collection. More specifically, it
extends on current digital music organizers todoih features that are suitable for
children and to avoid features that are not comgmsible for children. This thesis
also focused on understanding the real needs gpec&tions of children and thus
gain better insights into the problem. This wasedtmough the design, development

and formal evaluation dfid’'s Music Box

This chapter will first discuss improvements tovyoes digital music organizers,
where the focus is on the features that mkda¥s Music Boxmore suitable for

children than previous approaches. The chapter ledes by discussing the
implications ofKid’s Music Boxand future work which might lead on from this
research.
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7.1 Improvements to previous digital music organizes for

children

Kid’s Music Boxmakes many improvements to current digital musganizers for
children. Improvements are both in the form of n@®atures and of changes to
existing features which make them easier for cardio use. In order of importance,

these improvements are:

The music box concept

This is the most significant improvement ked's Music Box The boxes of music
concept was introduced to help children to bettetenstand the underlying structure
and the relatively new concept (for children) ogitil organizers. The initiative
behind this was for the digital organizer to minsemething that children already
understand; it is hoped that the analogy will mdke digital organizer more
appropriate for children. An observation into hohildren organize their physical
items reveals that children often use boxes tcedfoeir toys and that smaller boxes
contain smaller toys. Hence fdtid’'s Music Box boxes were used to represent
different user accounts and playlists with the agglthat each person has a big box

to store all their songs and smaller boxes to pdiha@r songs into.

The visualisation area

Because being able to listen to music is not endoglchildren — they also want
something to do while listening to music. For thike visualisation area was
introduced. The initial evaluation of existing daji music organizers reveals that
children love the visualisations that are offergdWindows Media PlayerSome
participants even consider that it is one of thestmimportant features in music
organizers, along with games. To accommodate thésyvisualisation area iKid’s
Music Boxoffers three different features: music visual@atiinteractive games, and

an image viewer.
The inter-changeable interface (themes)

Even though th&id’s Music Boxis aimed at children aged six to ten years old, a

significant gap exists between the younger analther group of the target audiences.
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The interface is where participants had most ccinily views. One older participant
thought that the interface is too “kiddie” whileysothink of the same interface being

too “girly”. Inter-changeable interfaces were thetmoduced to resolve this problem.

Send and receive gifts

The gift feature irKid’s Music Boxallows users to create and open a gift whereta gif
contains text, a picture and songs. This featuebles children to easily share their
favourite songs among friends and family, if thégoahave a copy oKid’s Music

Box

Parental assistance options
The assistance option allows parents to set thecnamsl pictures folder where their
child can use within the organizer. Furthermorallitws the parents to enable filters

to filter out songs that are unsuitable.

Other improvements

Additionally, other improvements include the useftures and colours. Pictures are
used to represent user accounts and playlist aodrsoare used to enhance the look
and feel of the interface. Font styles and sizespecially chosen to allow children to
read text easier. The quick search feature offeessuan easy way to look for songs,
with minimal input required. The undo feature alfowsers to undo actions such as
delete songs and delete playlist. And finally, asting music from CDs is made

easier with the CD extraction wizard.

Whether the feature are newly added Kad’'s Music Boxor modified features from

existing digital music organizers, the benefitdladse features are clearly evident in
the evaluations. Their roles iMid’s Music Boxdirectly addresses problems and
shortcomings in currently existing digital musiganizers for children and therefore

provide a much better foundation for children tgaorize their music collections.
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7.2 Implications for Kid’'s Music Box and Beyond

Recall that the goal of this thesis was not onlydésign and implement a digital
music organizer for children by improving featufesm currently existing digital
music organizers, but also to explore new apprcaeine ideas that are more suited
for children. It was evident tha€id’s Music Boxaccomplished the first half of the
goal, but what of the second? What new ideas aptbaphes have been discovered?

Could these new ideas and approaches be bendédiciziildren?

The first lesson learnt from this thesis was frém background research. It looked at
a wide range of fields such as the underlying stinecof digital music organizers and
child related technologies in order to construetfihundation of this thesis. From this,
the motivation of the thesis was clarified. In parar, thelnternational Children
Digital Library provided a good indication of children’s undersiiag and
expectation of information technology. Another impot step was recognising the
importance of working with children as design part and at the same time how to

work with children and bridge the intergenerati@pg

The background research laid the foundation foritin@ementation oKid’s Music
Box with the aspirations not only to address the f@mols from previous systems, but
to go beyond and to discover new approaches andideas in designing digital
music organizers for children based on lessonsiidesm background research. To
this end, the music box concept was introducecetp bhildren better understand and
cope with the digital music organizers. The evatumphase suffered many obstacles,
with most of them coming from the look and feetloé interface.

The remaining lessons learnt were from the evaloagphase, through expert
evaluations, empirical usability tests and loggaagual use. Thexpert evaluations
were valuable in that they provided ideas that supp much improvement to both
the interface and the usability of the system. Ukability tests reaffirm the design
rationale ofKid’s Music Boxand indicate that the shortcomings of previousesys
have been overcome. While logging actual use wagded to see how the system

works in real world use, it also revealed a majawfin the evaluation procedure —

126



participants for the evaluation were chosen basetheir computing and academic
skills. In retrospect, participants should haverbelgosen based on another important
attribute: the participants’ interest in music amganizing music.

The evaluations of the system indicate tal’'s Music Boxis better suited than
previous system for children to organize their rausillections. Many aspect of the
system both in the design and implementation pbaskl have been done differently.
The interface should be more customizable. Thisnsd¢laat not only should users be
able to choose a pre-defined background coloursy thould also be able to
specifically choose all the colours they want. Bleéection process could be made as
a game for the interactive area, where the intert#cthe system is displayed on the
interactive area and users can apply their ownuzsland styles to the interface. Any
changes to the interface on the interactive ardlath@n be reflected on the actual
interface. In recognising that not everyone wKklithe games and themes preloaded
into Kid’'s Music Box it would be natural to allow users to design tleevn themes
and download their own games (games must bElash format, which is widely

available free of charge on the Internet) intogixstem.

Kid’'s Music Boxis a step in the right direction, in providing ldnén with an easier
approach to organize their growing digital musidlemions. It is only a small step —
only a small beginning, but it has great poterfoalgrowth, to benefit and encourage
children to organize their digital music collectsoimto boxes of musiavhere it lives

up to its name.

127



Appendix A

Use cases for th€id’'s Music Box:

* Opening applications and Loading existing data
0 Basic course:
1. The executable file is started
The system checks for existing accounts, playhst songs
The existing accounts then displayed onltbgin Window
The user clicks on their account to login
TheMain Windowdisplayed

The existing playlists and songs for the selectedant are

o gk wD

displayed on th&lain Window
0 Alternate course:
3a. If no existing accounts was found, an accoantenPublic’ is

then created and displayed

» Parental control features
0 Basic course:
1. The parental control window is opened from Lhgin Window
Setup the music folder
Setup the pictures folder
Setup the gift folder

a kb 0N

Setup the filters

* Managing accounts
0 Basic course:
1. Using the wizard to create an account fromltbgin Window
2. Remove an account from thegin Window
o0 Alternative course:
1.1 An account is created with an already existing antomame

1.2 Account must be re-created.
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* Song playbacks

o0 Basic course

1.

Play a song by clicking on th&lay’ button.

2. Pause a song by clicking on tHedusé button.
3.
4. Go back to a previous song by clicking on tReevious

Skip a song by clicking on théNext button.

button

o Alternate course:

1.11f no song is selected, the first song from musiaky is then

* Add songs

played

0 Basic course:

1.

A file open dialog activated by clicking on theport button

2. User select wanted songs from file open dialog
3.
4

. Songs are also assigned to the selected playlist

Songs imported into the music library

* Remove songs

0 Basic course:

1.

+ Rate songs

User selects the songs that are to be deleted

2. The delete button is clicked
3.
4. The selected songs will be removed from the playlis

The selected songs will be removed from music tipra

0 Basic course:

1.
2.

User selects the song that is to be rated

Clicks on thestarscolumn of the song

3. Select a rating for the song from the drop down box
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Assign songs to different playlist
0 Basic course:
1. User selects the song that is to be moved to anptagist
2. Clicks on theplaylist column of the song
3. Select a playlist from the drop down box

Creating gift
0 Basic course:
1. User clicks on th€reate Giftbutton
2. A wizard appears to help users create gift
3. User required to insert images, text and songstha@ift
4. The gift is created and place on the predefinedtion

Open gift
0 Basic course:
1. User clicks on th®©pen Giftbutton
A file open dialog will appear
User selected the gift
The gift added to the playlist
Songs are added to the music library

a kb 0N

Delete gift
0 Basic course:
1. User selects the gift from the playlist manager
Clicks on the delete button

The image, text and songs will be removed

W N

The gift will be removed from the playlist manager

* Add a playlist
0 Basic course:
1. User clicks on thé&ew Playlistbutton
2. A wizard will appear
3. User required to enter the name and select a pictur
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4. The newly added playlist is represented by thecssliemage

* Remove a playlist
0 Basic course:
1. User selects the playlist that is to be deleted
2. User clicks on th®emove playligbutton
3. Songs belongs to the playlist is first removed
4

. The playlist is then removed from the playlist mgera

* Managing the Multi-display area
0 Basic course:
1. Displaying the games area
2. Displaying the visualisation area

3. Displaying the image viewer

» Searching for songs
0 Basic course:
1. Songs can be searched with the quick search feature
2. Songs can be searched with normal search feature
3. A wizard is included to help users performing sharc
4. Results from search can be saved as a playlist

* Quitting application and saving
0 Basic course:
1. The close button is clicked to terminate the progra
2. Song attributes such as the playlist it belongantw its rating is
saved to the database

3. Playlists are saved to the database
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Appendix B

Login Window

¢ Create account

¢ Remove account

« Parental control

e Open main window

\ 4

a

Account Creation Wizard

e Set name
» Setimage

\ 4

A 4

Main Window

e Rate songs

e Import songs

e Delete songs

e Assign songs to
playlists

e Select playlists

e Create playlists

e Delete playlists

¢ Change interface

¢ Minimize window

e Maximize window

e Undo action

e Return to Login
window

e Playback controls

¢ Quick search

e Open gift

e Create gift

e Visualization area

e (Game area

e Image viewer

e Search for songs

e Terminate application

a

Parental Control Window

* Set music path
» Set picture path
» Set gift path

» Set filter options

\ 4

a

Search Wizard

» Search for songs
* Return results

\ 4

a

Playlist Creation Wizard

e Set name
» Setimage

A

A

Gift Creation Wizard

* Set message
e Setsongs
» Setimage

Music Extraction Wizard

» Select CD-Rom
* Assign name
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Appendix C

List of Questions asked.

What are you trying to do?

0 Add or Remove songs from music box.

Listen to music.
Play games.
Rate songs.

Create or Open gifts.

o O O O o o

Get music from CD.

Are you using Kid’s Music Box with:
o Alone
o Friends

o Family

Was Kid’'s Music Box fun to use?
o Yes
o OK

o No

Was Kid’s Music Box easy to use?
o Yes
o OK
o No

Was Kid’'s Music Box useful?
o Yes
o OK

o No

Rearrange songs in music boxes.
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