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ABSTRACT

Multimedia has encrmous potential but there is still much to learn about what
works and what does not work for children. The aim of this research was to
develop a model for multimedia design that gives user engagement for children.
A preliminary scoping study showed that‘(l:lhildren did realise the potential of
multimedia but did not like the design of the épplications given to them, A search
was made for a multimedia application that fitted the ‘wish lists’ of the children in
the scoping study in order to identify a vehicle for.these investigations. The Sims,
a popular game about Life Management, where players pléy a major role in the
management of everyday family life (providing a place to stay, managing finance,
basic needs, moods and desires), fitted this description and was selected for this
purpose. Five experiments were conducted with children (9 to 14 years old)
varying the use of The Sims to test what really engaged them. An Engagement
Scale was created as a rating scale to measure engagement at five-minute
intervals. Other data to establish the degree of engagement was gathered
through video recordings and interviews, '

The experiments obtained high levels of engagement for some conditions, for
example, simulation and construct conditions. From this the factors contributing
to engagement were identified. As a result a 6-component theory of engagement
was formulated as ‘An Engaging Multimedia Design Model for Children’. The
model proposes that children need to be able to interact with the multimedia at
several levels to be engaged to it. The lowest level| of Interaction needs to give
immediate feedback as a result of the child’s actions to support physical or motor
skills. The higher levels of intearaction, however, need to support mental model
skills and goal achievement. In some cases goals set by the designer are
effective. In others the children need to set their own goals and levels of
aspirations. If the design features in the multimedia conform to these principles

the multimedia application will be engaging for children.
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Chapter 1
Introduction

1.0 The Promise of Multimedia

This thesis is about children.using multimedia. Multimedia has been said to have
enormous potential for leisure and education. -But does it work? Do children like
it, ete? The thesis focuses on all users but especially on children. This research
investigates children’s use of publicly available multimedia (CD-ROMs). The
chapter starts with a definition, its history and profﬁ!se. And the reality —where it
doesn’t work, where it does work and what we know of why the differences - in
the form of multimedia and in the way it is designed. It presents the purposes
and objectives of the research and ends with a description of the structure of the
thesis.

1.1 Definition
ISO 14915 (2001) defines multimedia as

.. user Interfaces that integrate and synchronise different media (static
media such as text, graphs and images; and dynamic media such as
audio, animation and video)...

This guidance insists on standards thaf need to be applied to presentation and
interaction techniques for computer based multimedia applications in general,
including stand-alone and networked applications. It provides recommendations

for their des_ign and evaluation, but only covers ergonomic issues. The standard

excludes "non-ergonomic” issués such as aesthetics and entertainment.
[

In a design guide INUSE {European Usability Support Centres) (1997) multimedia
is defined as:

..The use of different input devices and different media, both time
dependent

(sound, muslc, voice, video) and time independent (graphics, text) in a
system or service (Clarke, 1992). A multimedia system or service may
therefore include a combination of text, still images, graphics, video
animation, sound and speech as output media. To interact with these
elements, the user may use a mouse, tracker ball, joystick, touch screen,
pen, stylus, keyboard or speech for input...



Both the definitions above are evidence of current multimedia capabilities. In its
early and developing stage it had fewer capabilities. Dix (1993) describes early
multimedia In terms of two interchangeable concepts muiti-modal and multi-
media systems. He discusses its development through interactive systems,
starting with the traditional keyboard, and a mouse as a pointing device, one-

1
i

screen display and limited sound output.

As system developments took place more mulf:iple communication channels could
be used simultaneously and gradually multi-media systems appeared. They used
a number of different media to communicate supplementary, additional and
redundant information through input and output devices. These systems use “the
multiple sensory channeis” of humans and also different “types of visual inputs”
like “textual, graphical, iconic, animation, video and CD-I" (Dix, 1993). Since
1993 more functionality has led to an increase in the “bandwidth of human-
computer interaction” to include interfaces for users with special needs and
virtual reality.

Preece (1994) defines multimedia from a HCI perspective. She emphasises
concepts of quality (high quality sounds and video images), aesthetics (appeal),
distributiveness (high storage capacity), user-centeredness (effective interaction,
easy to use), ...

...Any computer appliication that employs a videodisk, images from a CD-
ROM, uses high quality sound, or uses high quality video images on screen
may be termed a multimedia application. Such interfaces are often
aesthetically appealing and where high capacity storage devices such as
CD-ROM are used, can provide effective interactions for the user, by
acting as very large databases or storehouses of information with dense
but easy-to use cross referencing and indexing. Preece (1994: p.225)

i
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Barnhart (2002) acknowledges the uncertainty and confusion caused by the
emerging concepts of multimedia. In her ergonomics’ view she explains the
existence of two different camps proposed by England (1994): one that looks at
“user's perspective which refers to the different sensory and operating modalities
that a user brings to bear in receiving and communicating information to a
machine”, and another from “a systems-oriented approach ...” Barnhart (2002:
p.3) The latter she claims to be most commonly used (Steinmetz & Nahstedt,
1995: Georganas, 1997, Blattner & Dannenberg, 1992) in Barnhart (2002).



Jones (2003) looks at multimedia as

"... The integration of multiple media forms, including text, music, spcken
words, video, illustrated graphics, and still photographs, to communicate
unified messages that, ideally at least, are also interactive...” (Jones (2003)
p.329)

..‘n

He claims that digital multimedia becomes “hypermedia” due to the hypertext
Ilnkages presented when it submerged itself in the Internet.

To Cawkell {1996} multimedia means:

" *The processing and presentation of information in two or more media’, so
computers which are capable of handling text and simple graphics, ...could be
called ‘multi-media computers’..many extra attributes have been developed
that the word now usually means the processing and presentation of at least
text, graphics, and pictures, if not animation and motion video, usually in
colour with sound..many systems and activities...including hypertext, image
processing, compression systems, colour electronics, input technologies like
scanners, cameras, and picture frame grabbers, output technologies such as
displays and reprography, transmission systems, Virtual Reality, and
visualization. Compact Disk media and technigues, electronic books and
journals, and videoconferencing are multimedia, as are computer games and
home shopping.” {Cawkell (1996) p.3)

Hence we have different writers defining multimedia differently. Some writers do so
by looking at it from a historical perspective, some the form it was at the time the
definition was made, whilst others according to the disciplines they hold. Some
include the professional jargon of software developers or multimedia technical
specialist while others do not. Defining it is just as intricate as discussing the histary
of its creatioh. Gonzalez (2000} when expressing the difficulties of getting the right
multimedia curricular in the académia arena, has this to say about its definition:

Ask for a definition of "multimedia”, and you’ll likely never to hear the same
description twice. So, how do we go about teaching it?” (Gonzalez (2000)
p.89)

For the researcher, metaphorically multimedia behaves like the “mitosis”
phenomenon of a human cell; it divides and multiplies but still maintains its genetic
characteristics of multi-functionality. The concept was created with the intention of
the exploitation of the possibilities of integrating these multifunctional media using

text, sound, animation and video imaging, etc. in one application, platform or



environment. The concept has been assimilated into computer technologies through
computer desktops as standalone CDs, through on-line systems of the Web and
through the digital age of the mobile phones. Its birth and creation has affected
many disciplines in and around computer technology symbictically and therefore
contributed a lot to the multidisciplinary nature in building, creating, designing and
using it, L |

1.2 History

Druin (1996a) traces the historical development of multimedia. as far back as the
1960s, while Jones (2003) goes even further. But both agree that its popularity
begins in the 1960s, This is the time when people started experiménting with
different media with the incorporation of music, sculpture, painting and live
performance to bring about the "multi” functionality phenomenon. Later they come
up with the term “multi-media” with a “dash” in 1970s. This was the time when
people started to attempt mixing theatre-based film and slide shows. Sometime
between 1970s and the early 1980s the “dash” lost its functionality. This marriage of
varying media - téxt, graphics, video, animation, and sound in combination with
computer technology contribute to its name,

Hughes (2000) locked at its history from the time when the tools of creation became
accessible to the masses and not just the work of a “sacred few”. As the years
progressed many experiments took place. More functionality was being built to allow
users more opportunities to interact. As the capacity increased the demand for this
type of environment increased. People wanted to do more things with it and
authoring tools became easier touse. |

Both writers, Druin and Hughes, acknowledge that HyperCard, (referred to as
WildCard by Bill Atkinson, the creator) was the first authoring tool that allowed users
to create interactive multimedia on a desktop computer. From it bloomed other
authoring tools that led to the diversity described by Hughes (2000).

HyperCard is really what got “multimedia” started on its present course. A
huge “developer community” formed around it that was unlike anything that
had happened before. It involved people from all walks of life. Many of them
had never used computers before - let alone built anything with them.
Diversity flourished. Many of the results were loveable only in the eyes of



their creators — but that's democracy for you, and without it, some of the
most original and inspiring works we have today would never have happened.
“"HyperCard then was what the Web is today...” (Hughes (2000) p.62.)

Jones (2003), however, mentions Canter, an entrepreneur, who was impressed by
the graphical user interface (GUI) and produée'gi the first authoring tools for desktop
computers. These systems had hardware and software tools that allowed the
development of interactive programmes, hardware that converted information to
machine-readable formats and software that enabled non-programmers, especially
~ artists and musicians, to build multimedia programmes. This software could be found
on many platforms but its demand on storage space made CD-ROM a very good
option, which makes it portable and very distributive. Druin (1996) claims it was in
this form that its “dash” was lost for good.

However, the development of multimedia cannot be seen as just an expansion of
machine capabilities. It has. to be reiated to what people want to do with It.
Otherwise we fall into a “machine-centred orientation to life” (in this research
context a “technology-centred orientation to life”). Man is asked.to conform to the
needs of the "machines” and not the other way round. The trouble is...

“When we take a machine-centred viewpoint, we judge things on artificial
mechanical merits. The result is continuing estrangement between humans
and machines, continuing and growing frustration with technology and with
the pace and stress of a technologically centred life.” (Norman (1993) p. xi)

It then adds concerns to a phra§e once said by Churchill..."First we built our buildings
then they built us”. Now we are'f serving the technblogy instead of having it serve us.
It is about time we reversed tri}e machine-centred viewpoint to a person-centred
viewpaoint, It is about time, says Norman {1993}, “"Technology should serve us”,

From this, parallel with the development of multimedia, came issues about making
systems usable. In the mid 1980s research into the field of User Centred Design
(UCD) in computer technology bloomed. As ergonomics and usability studies became
an issue in designing for humans, Human Computer Interaction {HCI) became a field
specifically for users of computers and computer systems, Table 1.1 below
encapsulated the field of HCI as described by Jones (2003).



The problems that HCI seeks to investigate and address stem essentially from
the differences hetween humans and computers at the place whether they
meet: the so-called user interface, which includes everything from a lap-top’s
on-off switch to the choice of icons on its screen, from the angle at which
users sit to the shape of the mouse they use. Jones (2003: p. 222)

Situation / Humans Computers
Conditions
Past Experience Think, reason and Store information
behave according
to theories and
madels of the-
world based on U
past experience s
Memories Limited memories E Retrieve information
and attention R consistently
spans
Task Ability to I Better at processing
concentrate and N information
© perform tasks T
varies, for reasons E
that are R
unpredictable and F
arbitrary A
Learn to generalise Ability to learn one c Worse at recognising
task and make E patterns, almost
generalisation to completely incapable
help with other of generalising their
tasks learning to other tasks
Intelligence - Intelligent - Not, so far, intelligent
enough

Table 1,1; Relating Humans, (iomputers and User Interface
Changes in the direction of deisign became prominent in this period. A precise
scenario of changes from innovative technological development to technology for
human-computer interaction could be seen in Eason (1992). In the advent of the UK
Alvey and the CEC ESPRIT programmes of information technology, he had an
opportunity to work with systems developers on the processes by which systems
were designed and implemented.

The developers of generic hardware and software were going through a major
period of change in which technological innovation was no longer sufficient.
They had to lock carefully at their markets and this *market pull” meant they
had to understand the needs and behaviour of end users (Galer et al 1592).
This provided opportunities for rapid developments in the technology of
human-computer interaction... (Eason (1992) p.2)



In order to get the ‘user's pull’ it became essential for the developers to develop
"usable” systems. The best possibility is to design one that could allow the user to

*simply walk up to the device and use it successfully first time” (Eason in Preece,
1994 p.v).

A definition of HCI in 1987 was:

‘[a] Set of processes, dialogues, and actions through which a human user
employs and interacts with a computer’ (Baecker and Buxton (1987) p.40 in
Preece (1994} p 7) :

It is now perceived as a much broader field,

‘Human-computer interaction is a discipline concerned with the design,
evaluation and implementation of interactive computing systems for human
use and with the study of major phenomena surrounding them’ {ACMSIGCHI,
(1992) p.6 in Preece {1994))

As a result of the aim to satisfy more and more of the user’s “wishes, needs and
desires” Human Computer Interaction {HCI) has intertwined itself in many fields. At
the same time, the potential and power of computing technology has spread and
widened. The number of users has increased, the variétion of use had widened and
the demand of user has led to more challenges for HCI. Amongst the technological
developments are speech recognition, multimedia, information visualization, and
virtual reality. Therefore, in the design of multimedia, the discipline should tell us
how to engage in user-centred design to make sure it is what users’ want, It will also
tell us what form of multimedia will be usable. Therefore, one of the contributions of
this discipline will be to help us Eaddress issues of making multimedia easy to use.

1.3 Multimedia and People

Each new medium has different connotations and consequences for the user, When
comparing old and new media Jones (2003) noted that:

"“Each new impact shifts the ratios among all the senses” {(McLuhan, 1964)
the visual order of print, for example, structures a sequentially ordered
thought. Electronic media, on the other hand, invite a form of thinking that is
non-linear, repetitive, discontinuous, and intuitive, proceeding by analogy
instead of sequential argument” {(Jones (2003) p. 451)



Thus, the challenge in designing, among. others, is to satisfy the user. It is not so
much about content but about the opportunities the medium could give to the user
when using it.

McLuhan’s famous aphorism, “the medium is the message,” expresses his
belief that the effect of a medium is not carried by its content, but rather in
its format: every medium transmits a” powerful message of its own in its
format, above and beyond its content. The idea is easier to comprehend when
we compare different media experiences while holding the content constant.
For example, given the same piece of music, the experience generated from
listening to high quality stereo system is d|fferent from that of listening to a
Walkman.” (Jones {2003) p.451)

Within this statement lies the argument “We shape our tools and afterwards our
tools shape us.” Yet those that present this argument also believe that t_he medium
is transparent or neutral and it Is man who gives direction to its potentialities.

1.4 Multimedia and Children

Like other technological advances the early design of multimedia was to cater for
adult users. Children Were not considered as users until much later. It is however,
the usual practice teo retrofit design to fit young adults and sometimes, the
technology then fits children better than adults. Take the case of mobile phones.
Who could ever imagine that its creation would lead to the present wide market
potential for children?

Since most technologies have adult users in mind, child users are usually a second
priority or, at times, even left cgut altogether. Yet many have found that multimedia
systems have a good potential in the fields of education and training.

]

Multimedia for children comes in various formats, e.g. CD-ROMs and on-line
systems. For this research, the researcher intends to [imit the research to
multimedia in compact discs, ‘multimedia CDs’, computer applications on CD-ROMs,
with standard storage for data larger than one could previously imagine. This means
that muitimedia can be developed for many child audiences. Everyone wants to give
children a rich multimedia experience with these multimedia applications and
because of that multimedia production for children bloom liked mushrcoms after a
rainy day.



1.5 Relating HCI, UCD, Children and Multimedia

Human-computer interaction (HCI) is to put it simply the study of people, computer
technology and the ways these influence each other. The purpose of studying HCI is
to determine how we make this computer technology more usable by people. This
therefore requires an understanding of compufe:r technology, the peaple who interact
with it and what is meant by ‘more usable’ which must include an understanding of
the work that people are trying to perform by using the technology.

Thus, ;f;fhen we talk about HCI in the context of interaction between children and the
computer, we need to consider children’s cognitive, behavioural, psychological and
physical capabilities and how to incorporate the knowledge of these into the design
of technology. In this research it would mean studying the psychcological implications
of the design features in multimedia applications and how these features affect their
preferences.

Considerations are made of the technology itself, both in terms of what is available in
the options presented by computer technology as opposed to the printed form and
how functionality can be specified on screen interface designs as opposed to printed
text. Such studies identify the principles of linearity and interactivity and paradigms
embodying usability in computer-mediated materials. Evaluations of user preferences
regarding what engages users (in this case, children) will bring to light the
evaluation of design models against usability and suitability. It exemplifies the
connotations used in User Centred Design (UCD) Systems. Therefore in UCD context
it locks at user’'s activity, both %n terms of tasks to be performed and the context in
which they occur, to strengthen UCD and HCI needs and requirements.

The usefulness of knowing the right methodological method to assess evaluation
models is rightfully illustrated by the importance of HCI itself. Terry Winograd’'s view
of HCI by Preece (1994):

‘Human-computer interaction is the kind of discipline which is neither the
study of humans, nor the study of technology, but rather the bridging
between those two. S0 you always have to have one eye open to the
question: what can the technology do? How you can build it? What are the
possibilities? And one eye open to the question: what are people doing and
how would this fit it? What would they do with it? If you lose sight of either of
those, you fail to design well... I think the challenge is to really keep



knowledge of both the technology and the people playing off against each
other in order to develop new things.” (Preece (1994) p.53)

This research intends to study users and their tasks, in particular, children. The
study relates this information to design styles and human factor theories, guidelines
and standards in order to bu':ld an appropriéﬁe form of interaction for rmultimedia
applications suitable for children. The study will also develop knowledge of evaluating
systems usable by the target user population.

The question that arises when designing mulitimedia applications for children is that it
is highly competitive and highly unpredictable. An app]ication that looks wvery
prorhising and saleable on the day it is launched turns out a complete flop the very
next day. Designing technology is designing a moving target. Technology is history
the very next day it is launched. Iterative design is one form of design process that
helps to ensure good quality products. But iterative design processes take time and
time means money for producers. Most producers want their products to reach the
market as socn as possible. Therefore, we find masses of multimedia applications on
the market that reach their target date of production but defeat the needs of the
target audience.

We all know that, in one way or the other, the success of software and courseware
development and design are dependent upon the people using the product. Not only
do the producers have to cope with the competitive markets, they also have to face
the consequences of the convergence of multiple technologies in the product. The
convergence in some way effects effective use of our senses and if the satisfactions
of these senses are not met for tpat particular context, time and space, the material
will be discarded by the user, Even though the elements of text, graphic, sounds and
anlmations glve a multiple effect to multimedia applications there is always the
question of how much, how long, how often, what, when and where. If one does or
does not work at its best, the next question to ask is why?

1.6 The landscapes of multimedia

When many different bits of computing come together in multimedia people said it
had great potential. They said it had potential for children. So many people built

many systems for them. Most multimedia appears to be designed for aesthetics but
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is it beneficial? Do users want it? Some multimedia is complex. Is the purpose of
making it complex meant to make it more attractive? Do their users value them?
What do users actually want? What do children want?

Norman, a man who has made us think twit;é about the psychblogy of designing
every day thing, has this to say:

"If everyday design were ruled by aesthetics, life might be more pleasing to
the eye but less comfortable; if ruled by usability, it might be more
comfortable but uglier, If cost or ease of manufacture dominated, products
might not be attractive, functional, or durable. Clearly each consideration has
its place. Trouble occurs when one dominates all the others.,” (Norman, D.
(1988) p. 151)

Therefore, if design restricts itself to aesthetics, the product could be pleasing but
not necessarily beneficial, for example, to the educationist “educational”, to the
economist “marketable”, etc. If the design is usable, it is “"operative” but the task
could be dead “boring”. If the cost of iterating and redesigning exceeds the cost of
not doing so, the design will in most cases be doomed. It is no wonder that Norman
says we should consider every requirement carefully because troubtle doés come
when one dominates all others.

Sometimes applications really work but there are always cases of enjoying this part
of an application and not that. The aim of this research is to look at what makes the
difference. Is it the issue of the quality of interactivity? If so, to what extent does a
highly interactive multimedia allow you to treat it or manipulate it like a tool you can
play with or something you can work with, as opposed to other tangible things like
books, or toys. To what extent does, an interactive multimedia application allow you
to be in control of *flipping pages’ at a pace most comfortable to you as in books, or
allow you to build and rebuild as in building block toys? This research intends to look
at the qualities of successful multimedia design in applications for children and how it
engages them and in these to answer the question, "DO THEY NEED IT"? '

There are successful stories that need to be accounted for. There are multimedia

applications that are saleable and continue production up to this very day, Sadly,
there are those that stop after the release of the first production. One aspect of the
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research is to see .. what works here and what is it that can be so wrong about it
that no magic really happens?

Then there is the question of designing for children. Many people have tried to
design for children. Designing multimedia for-them is more challenging than one
might anticipate. Druin (1996b) a designer of new educational multimedia
environments and technologies for children has one child’'s comments about the '
material designed for them...

“It's too bad they don't let you be a kid. It would be much better than just
being around them” (Druin {1996b} in Interactions, vol. 111.5, p.12)

Most designers claimed they had children in mind most of the time, If they were as
great as they claim to be why are some companies facing serious closure because of
it. Why do some multimedia really work but some a complete flop? When discussing
these issues writers tend to look at them through the principles and disciplines they
follow. However, there is no research that looked at what the children think about
applications that had been circulating in the market for a number of years. What are
their preferences after the applications have reached them? What are their
favourites? What can others do to ensure that what they produce could reach this
favourable level and how can they maintain that level?

1.7 The failure of multimedia?

There is published evidence tljat multimedia applications for children have been
failing. Authors like Hughes (2600), a developer himself, put the blame for failures
down to the “when ideas becorr"\e big” phenomenon. He gave his views about the
multimedia crisis in the late 1980s and early 1990s, when many major publishers
who entered the CD-ROM arena failed to perform both commercially and
aesthetically., He said some even began to have doubts about what this technology
could do. “Could it be ..that this brave new technology doesn't actually work?”
Hughes listed a number of failures in his book:

*In October 1996, Penguin and HarperCollins, and the British Marshall
Cavendish, cut their losses and pulled out of multimedia altogether..The
Voyager Campany was brought to its knees. Dorling Kindersley sacked 50
multimedia staff. Even the Living Books Company (“Just Grandma and Me,”
“Arthur’'s Teacher Trouble,”) shed staff and had to cancel projects. Bill Gates’s
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Corbis Corporation ...now cancelled development effort and pulled out of the

business...” (Hughes (2000) p.72)
Is his opinion the same as other writers and researchers talking about multimedia
design for children? An economist would look at them from the angle of how sellable
the products are in the market and may plan ~fé;r improved marketing and advertising
strategies. Others have also pointed to problems, like the cultural psychology
research groups who anticipated failures especially of educational CDs. Although
‘these were designed for children they failed due to the children’s lack of use of them
in their environment (Giacquinta, Bauer and Lev‘iﬁ {1993)) in Kerawalla (2002),
Livingstone and Bovill's (1999) and Kerawalla (2002)). These groups look at these
CDs, besides other media like television, etc., and studied how children used them in
their homes and found their preferences. They preferred games to educational CDs.
Therefore we would not do justice to multimedia if we exclude games when we talk
about successful and non - successful stories, Games have found a more successful

format in multimedia.

1.8 The Problem

From the literature we cannot assume that everything is fine and wonderful in the
multimedia applications designed for children because there must be a problem for it
not to be performing successfully because amidst its potentialities there are failures.
The fact that some multimedia applications have high potential and do not fail is
promising. This means that there is still éomething good that is worthwhile for us to
exploit. In trying to solve the problem of failures it is useful to look at successful
stories and compare them with unsuccessful ones, i.e. listing the set of conditions
that leads to success and the setthat leads to failure.

There are various research projects being done about successes and failures like this
in HCI and they usually point out that what engage people is levels of interaction and

the things they can do with the system they interact with. What the human computer
| interaction communit;/ is saying in genera! probably applies to multimedia as well
what these successes and failures means is that there are some things that are
engaging to children and some are disengaging. There Is something about the good
systems that is keeping them involved with something in bad systems that made
them bored and not engaged. There is some sort of an engagement phenomenon
going on between the child and the system they are interacting with.
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The fact that there is success means that a system can work. There are also ideas
that the degree of interactivity in the multimedia makes a contribution to whether
the children are engaged or not. It looks like there might be a working hypothesis
that says engagement is caused by interactivity, the levels of interaction the user
encounters while interacting with the system';-"!But: there might be other factors that
are causing this as well. )

This is what this research intends to be concerned with. What are the things about a
system that engage children? What design featuréé get them engaged? In other
words the research question this thesis seeks to address is what features of a
computer-based multimedia application help children to become engaged in the
material of the application. Engagement is therefore the most significant dependent
variable in this research and its history and meaning is explored in chapter 4. An
initial working definition of engagement is the extent to which user’s shows intrinsic
motivation when using an application, i.e. a desire to keep using it even when there
is no external motivation or pressure to continue. The intention is not to study
whether children learn but to limit the scope of study to whether they become
engaged by the application and, as a result, show a willingness to continue using it.
The applications under review might therefore be intended for {earning purposes but
might also include games because some forms of multimedia used in games seem to
have the ability to sustain the interests of children.

We have some ideas about what the factors are that might make a difference but for
this research issues of interactivity are the major ones, Interactivity is therefore the
rost significant independent variable in this research and a working definition is the
degree to which the user can ménipulate and control the objects in the multimedia
application. This research will not lcok from the technology or even the literature
point of view but from the user-centred and child-centred approach in trying to
understand what matters to children. The likely methodology to use would be to start
by doing a pilot study by giving children some things to work with to find the issues
associated with them. Then, it will try to take those factors and study them in a
more systematic experiment\al programme to develop an engaging multimedia
design model that will associate key issues like multimedia applications, children,
interactivity and engagement, |
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1.9 The Research

1.9.1 Research Background and Aims

The interest of researching children using . multimedia was a follow-up to the
researcher’s previous interest in children’s réa;c.:tio"n to the use of illustrations in her
master’s dissertation in University of Wales ABerystwyth, Said (1995) “The Use of
Illustrations in Children's Information Books”. While the previous research looked at
how illustrations on paper could transform and inspire children, the present interest
looks at the design potential of multimedia made for children.

Chronologically, the research begins by looking at children’s reaction to information
books in comparison to multimedia applications on similar theme. The aim of the
initial study is to list the likes and dislikes of children to the features found in the
multimedia CD-ROMs as compared to the books.

The aim of the research therefore is to use the ‘discovery led by children’ method to
guide the research. The second aim is to find a multimedia application that has the
features the children wanted and to test this application with children. The research
will find out what the issues are, try to test them experimentally and try to build a
model of what works.

1.9.2 Why research?

Many people have tried to give children rich multimedia experiences. It seems like a
good idea. In many cases it dbes not seem to be working. What works and what
does not seem to be the questio'h. The main objective of this research is to find out
whether the degree of interactivity relates to the success of multimedia applications.

However, one genuinely good excuse for doing this research is the researcher is a
parent herself. Like all parents, the researcher is curious and worried. Should they or
should they not buy the multimedia materials on the market for their children and if
so0, which one is the best for which purpose and occasion? If we do not buy, are the
children being deprived of their rights to learn in this way, but if we do, are they
going to be used or tucked away with all the other stuff in a cupboard? Even tho(,lgh
this research does ﬁot lock directly at the usefulness of multimedia but more at
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design issues pertaining to its production, this research hopes to give useful insights
to good multimedia designs for children.

1.10 Theoretical Hypothesis

It has long been the researcher’s belief that whatever form of computer application is
created for its users it must include design elements that allow the users to interact
with the system. Any form of multimedia application that does not allow any form of
interaction between the user and the system create;:'l'for them is doomed to fail. The
existence of interactivity is so important, so much so that the initial research
hypothesis was that, for children, the {evel of interaction in multimedia applications
{especially educational applications) correlates to level of user engagement. In other
words, if the multimedia could produce a high level of interactivity it will increase the
level of engagement of children to those applications.

However, being engaged in a multimedia application is not only about the presence
of interactivity but has got a lot to do with the type of interactivity the’ multimedia
possesses. It has also got to dp with immediacy i.e. how quickly does the system
respond when the input devices are used Iike linking the movement of a pointer with
the moverment of the mouse. Engagement has also got to do with the feedback
received from the actions given during interaction whether immediate or delayed.
Most importantly engagement has also got to do with the goals the user pursues
whether directed by the designer or adopfed by the user. So engagement may be a
product of more interactivity.

b
:
1.11 The Research Questions

This research seeks to answer a number of research questions:

1. What is multimedia, its history and relation to user-centred design in human
computer interaction?

2. What are the methods used to research children using multimedia?

3. What are the children’s reaction and preferences to multimedia as compared
to other media especially books?

4. What is the children’s 'wish list’ and factors that matters when designing for
them? What criterion do children favour? Is it about designing a system that
engages them?

5. Is there a multimedia that conforms to this ‘wish list'? If so, is it really
engaging?
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9.

10

12,

13.
14,

‘What does engagement mean? How could it be measured?

What affects the level of engagement? Is it about the amount of interactivity
present? Does more interactivity mean more engaged; less interactivity less
engaged and no interactivity non-engagement?

Does engaging only mean the ability to interact? Does having many different
types made it more engaging than others? Or are there types that are more
favoured than others? If so, which ones are they?

What other factor matter which will make children engaged and stay
engaged?

. What causes disengagement? Where and how does this occur?
11,

How long does engagement last? How does prolonged play affect
engagement?

Could a model be formed from these factors? How could the model define the
engagement phenomenon of interacting with multimedia?

What are the implications of the mode! for design?

What other research should be done in the future?

1.12 The Purpose of Study

The purpose of this study is:

1.13

To define multimedia, its history and its relation to user-centred design in
human computer interaction

To look at research methods concerning children and multimedia interaction
To discover children’s reaction to multimedia as compared to books

To gather children's ‘wish llsts and factors that matters when designing for
children

To Identify and choose one highly rated children multimedia application from
an independent source customer’s review column of edutainment CDs as a
vehicle for investigation

To determine whether the ‘wish lists’ factors are present in the application

To investigate whether the application is really engaging

To identify what causes disengagement

To develop An Engaging Multimedia Design Model for Children from the
engaging experience

To test the Preliminary Engaging Multimedia Design Model with a number of
experimental conditions: no interaction, simulation and construct interaction
To do further tests to understand the experience factar

To investigate how long engagement lasts, what happens after prolonged play
To finalised the Final Form of An Engaging Multimedia Design Model for
Children and define what it means

To relate the model to implications for design

To review strengths and limitations of research and suggest ways to go
forward

Structure of the Research

The structure of this research as it is reported in this thesis could be seen in Figure

1.1
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: StructureoftheResearch

1. Introduction - Literature Search I

- Background Information about multimedia literature review; definition, history and relation to UCD and HCI
- Specify and justify research

- Build Research Questions

- Structure of Thesis

2. Study 1 (The Pilot Study)

- Early study of children to identify issues

- Identify resources and materials (books and multimedia CDs) according to themes

- Set up experimental design comparing reaction to Information from media - printed vs. screen; conduct

study and analyse data
- Identify ‘wish lists’ and contributing factors, listing reacticns and preferences, likes and dislikes

3. Research Methods

- Literature on researching children using multimedia

- Identifying issues and how to measure it

- Develop an evaluation method to measure engagement - An Engagement Scale Scores
- Select Instruments and materials to do research

- Develop research design for data collection

v

4. Engagement & Interactlvity in Multimedia

- Further literature of successful and unsuccessful multimedia

- Research on emerging issues, Interactivity and engagement

- Matehing factors from pilot study and literature search

- Build a conceptual framework of what works and what do not

- Find high ratings edutainment CDs from reputed sources - The -
Sims

. Identify design features of this popular multimedia applicaticn

v

5. Study 2 - An Engaging Multimedia Experience

- Conduct an experimental condition to identify issues

B Is The Sims really engaging? Was it an engaging experience?

- What is engagement?

- What features engages children?

. How, what and where does engagement and disengagement occurs?

!

6. Build A Preliminary Engaging Multimedia Design Model
A A
Testing the Model

—v—

Y h 4 h 4
7. Study 3 8. Study 4 9. Study 5
- 3 Experimental conditions - Sims WE children and Sims - Prolonged Play
- No Interaction o WOE children ——p»! - Revisiting Study 2
B Construct Interaction - 2 experimental conditions - Questionnaires to fans and ex-fans
- Simulation Interaction - Construct Interaction Vs - Customers’ review since release 18
Simulation Interaction Feb 2000 till Oct 2001
- Recent reviews Dec 2003 and Feb
2004

i 4

10. Discussions and Conglusion

- Review of research findings

- Revising The Mcdel

- What the model means?

- Implications on designing for children
- Recommendation for future research

Figure 1.1 Structure of the Research
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1.14 Thesis Structure

This thesis is divided into four main sections with 10 chapters:

Part I deals with background knowledgé as the researcher ventures into

discovering area of interest about multimedia, and design issues relating to

children as end users of multimedia applications. It comprises of:

- Chapter 1 - Literature Review I which illustrates what was found so far
about the study and what was about to bé"'uncovered

- Chapter 4 - Engagement and Interactivity which refines further literature
oh the actual issues when relating children use of multimedia application

Part II describes the methods used to pursue this line of research interest.

- Chapter 2 - Research Methodology used in this research, as the theoretical
model for this research is unfolded.

Part 111 describes the experimental studies conducted for this research

- Chapter 3 - An early study of children to identify issues (Study 1) to
uncover factors that matters in multimedia design for children

- Chapter 5 - Account of Study 2 in a‘nalysing an engaging experience of
children using multimedia

- Chapter 6 — Unfolding A Preliminary Engaging Multimedia Design Model

- Chapter 7 - Testing The Preliminary Engaging Multimedia Design Model
using varying experimental conditions: No Interaction; Simulation
Interaction and Construct Interaction

- Chapter 8 - Further Testing of The Engaging Multimedia Design Model
with two groups of children with experience and without experience docing
simulation versus construct

- Chapter 9- Further investigation into Prolonged Play

Part IV a concluding section of the thesis.

- Chapter 10 - A discussion chapter reviewing findings oflstudies, the final
form of the Engaging Multimedia Design Model, its meanings and
implications for designing multimedia design for children and suggestions
for future research

A diagrammatic representation of the thesis structure could be seen in Figure 1.3

below. All discussions in the following chapters will be based on this structure.
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Thesis Structure

Chapter 7

Testing the Engaging
Multimedia Design Model
{Studv 3)

Chapter 8
A Study of Previous
Experience (Study 4}

! ! |
[ | 1 [ [ ' ] |
Part | | { Partll | | PartIII { | Partiv
.i . i
Background i | Methodology i Experimental | . i Conclusion
i : Studies :
i I_ Chapter 10
—] Chapter 1 H Chapter 2 ; u Chapter 3 : Discussion &
Introduction ! Research 1 Early Study to Identify Issues | | Conclusions
Literature i Methods ' Pilot Studv (Study 1) i
Review I I
i | Chapter 5
H The Engaging Multimedia
L Chapter 4 | Experience {Study 2)
Engagement i
& H
Interactivity | Chapter 6
in | — An Engaging Multimedia
Multimedia I Desian Model for Children
i
i
i
i
i
i.
i
i

e

Chapter 9
An Investigation into
Prolonged Play (Study 5)

Figure 1.2: Thesis Structure
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Chapter 2

Research Methods for Studying Children Using

Multimedia

2.0 Chapter Outline

This chapter deals with the research methodology used in the study on children
using multimedia. It outlines some related issues espedally regarding usability
and of working and designing for and with children‘i' It discusses the best possible
ways of overcoming problems when Investigating these issues with children.

Thesis Structure

1 i I 1
Part I Part II Part III Part IV
Background Methodology Experimental Concluslon
Studies
L Chapter 10
— Chapter 1 — Chapter 3 Discussion &
Introduction : Early Study to Identify Issues Conclusions
Literature Pilot Study (Study 1)
Review I
Chapter 5
—1 The Engaglng Multimedia
Chapter 4 Experience (Study 2)
“= Literature
Review II

L — s — S S & — R T T & T 8 S == =y = S S A AL A —— — s — o] —

Chapter 6
An Engaging Multimedia
Destan Model for Children

Chapter 7

Testing the Engaging
Multimedla Deslgn Model
(Studv 3)

Chapter 8
A Study of Previous
Experlence (Study 4)

Chapter 9
An Investigation into
Prolonged Play {Study 5)

Figure 2.1: Chapter 2 in the Thesis Structure
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2.1 Introduction

The anguish and anxiety that comes with the quest for knowledge through
research in this area has proved to be overwhelming for the researcher, What
that has made this research so interesting and challenging is the subject matter
of the research, multimedia, which tends to become obsolete the minute it is
reported on paper, and the subjects, childreﬁ,: the most versatile yet manipulative
if one hits them at the right time and place.

Therefore there are two entities to examing: in discussing the research
methodology of this research study; one is the multimedia and all the
surrounding research that comes with it (the computer system and technology
that goes with it); and the children, the cutting-edge users.

We need methods to enable us to understand the variables that affect children's
use of interactive CD-ROMs. We want to build models, which will help designers,
so we need to systematically test theoretical propositions as we go. Thus this
chapter explores the potential of different research approaches for these
purposes. First, in section 2.2, it considers research methods used in studies of
human behaviour with computers, Then, in section 2.3 it considers methods that
had been used specifically for studies with children. Then, in section 2.4, methods
adopted are outlined. Having reformulated the research questions, the specific
methods used in the various studies are then presented.

2.2 Research Methods Review
Literature search has revealed'that there are many ways to research users of
computers. This review will look at some different research approaches as a basis

for selecting those which would suit the research aims and objectives of this
study. '

2.2.1 Ethno methodology

Ethno methodofogy is a technique recently used by the social sciences to study
the design and evaluation of systems. This method is used to analyse actions and
reactions when people use computer systems as they occur in their natural

context by observing them communicating with each other or with their
machines. '
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This method has been claimed to be especially useful in investigating how the
introduction of new technologies could support existing working practices in
various work settings, and to find mismatches that could arise from it's presence,
The purpose is to prevent all those involved, e.g. the designers, from relying on
assumptions when designing systems (Button, 1991). Amongst companies that
have used this method 'with success is "the synch-and stabilize process

development’ used by Microsoft (Cusumano ahd Selby (1995) in Preece (2002)).

This type of methodology is important in user-centred design approaches that
would seek to create “useful and easy to use computer systems”. They
emphasise: an early focus on users and tasks - understanding who the users are
and their cognitive, behavioural, and attitudinal characteristics by observing them
doing their normal tasks, studying the nature of the tasks, and involving the
users in the process. Empirical measurements can be made - in the early stage of
development through scenarios, later through simulations and prototypes. Design
should be iterative - involving users through the cycles of design in a “design,
test, measure, and redesign” approach (Gould and Lewis (1985) Preece (2002))
refers to the concept of studying people in their ‘natural’ surroundings, that is, in
using this ethnographic methodology as a study of naturalistic behaviour.

The method above may not be easy to use in this research because the purpose
of this study is different. H'owever, the researcher has tried to do ‘naturalistic’
studies in her first phase of study to elicit issues. In this research the research
paradigm was not to look into how well this new technology fits existing working
practices, in this case the learning and teaching practices in the school, and to
find out the mismatches that could arise from its presence.

The first stage of this research will be to find out what kinds of existing
multimedia educational software catches and sustains children’s interest and what
do not. This research will not use the ethnographical method not only because it
is very time consuming but because the experiments done in the studies that
follow after the initial study will be divorced from the natural setting, that is, the
school. However, some methods used in ethno methodology, e.g. video recording
were adopted to suit this study. '

2.2.2 Action Research

Cohen and Manion (1989) define action research “as a small-scale intervention in

the functioning of the real world and a close examination of the effects of such
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intervention”. This is an approach suitable for this research. This researcher
wishes to intervene in a child play situation and examine its effects as the child
interacts with a multimedia application. The purpose is to find out through close
cbservation the child’s reaction to the application. This research could also be
described as situational as it is concerned with diagnosing a problem in a specific
context (Cohen and Manion (1989), and Charles (1989).

What has inspired the researcher about actk;n research is its purpose, which is
not to make generalised discoveries. This type of research stems from a strong
need to find out about matters in a particular situation or setting. In some ways
this research is to seek an answer to a question; what makes a multimedia
application more successful than others when used by children. Although the
results could prove to be useful in other settings, it is particular to this research
situation where this concern exists and therefore it is not intended to be

generalised beyond children using multimedia.

'Much of the approach of action research will be used in this line of research.
Though action research is done to resolve matters in their natural settings, this
research will not be done wholly in natural settings because the purpose is not to
resolve matters of those settings. This study will be done in experimental settings
to test different variables but we have to create a natural environment so that the
children are comfortable and will respond normally. It will be a major requii'ement

to avoid an artificial environment.

Organising an action research is different to that of a generic research process in
b
other ways. According to Charles:

In generic research, the procedure includes a problem statement,
hypothesis or research questions, selection of sample, design for data
collection, analysis of data, presentation of findings, and statement of
conclusion. In action research, however, a problem is identified, a way is
envisioned to resolve it, a solution is planned and implemented, reactions
monitored, strengths and weakness identified, revisions made, and an
overall effectiveness assessment made. (Charles (1989) p. 284)

When these procedures are compared to this research the following conclusions
are drawn. In order to find out what makes a multimedia appealing to children, a
pilot study has te be conducted. Fon; this research, the ‘problem’ is identified as
*what makes a multimedia application more successful than others”. The aim of

the research has to be to explore the nature of the problem in a pilot study.
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Thereafter, if possible, a solution needs to be found, i.e. a multimedia. application
that would be successful for children, Ideally, in an action research process, one
could be designed and then tested. This is not likely to be possible. An alternative
approach could be to use the findings of the pilot study to determine the
properties of a good solution and then examine whether one exists that could be
the subject of an experimental programme. .

2.2.3 Grounded Theory - Generating a theory

According to the book on The Discovery of Grounded Theory (Glaser & Strauss
(1968)) the main concern in most writings of sociological research has been on
obtaining evidence to test a theory. This has been what the researcher initially
thought would be the case when conducting this research, that is, to test and
verify a theory. However, the idea of grounded theory has given the researcher a
different perspective to look at.

To the people that use a grounded theory approach, the most important fact
about a theory is that it should fit empirical situations. This method discovers
theory from data that is systematically obtained from the real situation. The basis
of generating grounded theory is to let the researcher arrive at theories that fit

the phenomenon observed *on the ground’.

A lot of the aspecfs discussed in Glaser & Strauss are of great interest to the
researcher and suit very well the research intentions, There is no existing theory,
which relates directly to the use of multimedia by children. It will be necessary to
proceed by grounded methodsﬁ, i.e. to explore what factors matter to the children
in an exploratory study and i:q use these factors to‘ create a theory that can
subsequently be tested. : '

2.2.4 Usability Evaluation Methods _

Another method commonly used in human-computer interaction studies is the
usability evaluation method. The International Standards Organisation defines
usability as

‘. the e'ffectiveness, efficiency and satisfaction with which specified users
could achieve specified goals in particular environments’ (ISO DIS 9241-
11. (1997)} -

Research in usability tries to answer the question how usable is a human
computer interface when particular users use it for particular tasks.
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One good example is described by Ravden and Johnson (1989). The method used
here is in the form of a checklist. The checklist consisted of a set of questions to
assess usability. The usability issues covered were visual clarity, consistency,
informative feedback, explicitness, appropriate functionality, flexibility and
control, error prevention and correction, _user guidance and support, system
usability problems, and other general questiofls 6n system usability. It is possible
that these issues will prove to be important in the use of multimedia by children
but this will become apparent in the pilot study. '

2.2.5 The Experimental Research Approach

The use of the experimental approach will be important in this research because
the intention is to build a model of the factors that contributé to a successful
multimedia application. Thus will necessitate the systematic manipulation of
variables to test which are important. According to Bryman (1989), there are
three significant things to consider when conducting an experiment. One is the
form of control the researcher needs to have on the experiment in order to
manipulate the circumstances. With it, the researcher would identify significant
factors, which he or she would introduce or exclude from the situation so that
their effect could be observed.

Another is the Identification of causal effects as a result of the introduction or
exclusion of factors to or from the situation. With these controls the researcher is
able to locate and pinpoint which factor'actually contributed to the occurrence of
the observed cutcome. And then finally, the experimental result outcomes would
need to be reported through precise, detailed, intensive observation and close
measurement of what is obsdrved. The result of the findings would include
changes that occur following the introduction or exclusion of these potentially
relevant factors.

There are arguments that laboratory experiments are of little significant because
they are artificial settings, so much so that the results of the findings have little
validity beyond the confines of the laboratory. Some research groups e.g. the
cuitural psychological groups are against the experimental method. To this group,
the experimental method disturbs the phencmenon of what the researcher wants
to understand especially when researching children. This group believes that
people cannot be taken out of their natural surroundings. This group are in favour

of ethnographic research because this type of research is said to respect the
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natural organisation of the system, while experiments tends to break them from
the natural surroundings. It would be very difficult to locate situations in which
children are naturally using successful multimedia applications and in which the
conditions of use can be systematically varied. The experimental method is
therefore necessary to this research but the researcher recognises that it will be
necessary to make these settings as natural_.zilg possible for the children,

2.3 Research Methods and Issues {zvhen Studying Children

Many studies have already been undertaken of children using computer systems.
This section explores the methodological issues arising from these studies,

2.3.1 Usability Evaluation and Children

Most of the methods used to research children in the context of computer
technology especially in the use of muitimedia are to assess Osability. The trouble
is that these measures are of usef satisfaction, system effectiveness, and
systems efficiency. However, systems or applications that are designed for

children do not necessarily fit into this usability paradigm.

According to Read, MacFarlane & Casey (2002a) in proceedings of ‘Interaction
Design and Children’ (2002) children are not the same as adults. Their
motivations are different. Their desires and expectations are different. Druin et al
(1999) stressed that we need to understand children’s own environments. The
need is not only essential when we design for children but also important when
we use children to evaluate products. "The concept of user satisfaction, which is
core to traditional usability, is difficult to place within a child’s experience. A
better experience to consider for children is fun.” Druin et al (1999) in Read et al
(2002) p.1 '

Therefore, Read et al (2002), Draper (1999) and Malone & Lepper (1987)
measures usability in children in terms of ‘fun’. To them, fun is not a usability
metric; fun may be a requirement for a product or a description of a user’s
experience. When fun is a software requirement, in systems that include games
and edutainment products, fun becomes a parallel feature to usabllity, Therefore
when a user finds a product usable he or she will find it to be fun. In other words
if a product could be designed to be usable it could be designed to be fun. Druin’s
account of their usébility research at Microsoft indicates, ™ ... The usability of a
product is closely related to children’s enjoyment of it. “ (Druin (1999) p. 4)

27



Risen, Hanna, and Kanerva 1997 defined some components of a fun product from
literature review, surveys, and responses to questions assessing, liking and
usability of computer software as a product of a number of engagement
dimensions such as “familiarity,” “control,” and “challenge”. Others like Lepper
(1988); Malone (1980); Whalen and Csiksentmithalyi (1991} in Druin (1999) also
gave a similar line of definition. In fact mosf'lbf them including Hanna et al placed
‘ease of use’ as ‘a critical determinant of engaéement’ and agreed that it is key to
the success of every children’s product. To this research, all the issues

LY

“familiarity,” “control,” “challenge”, “easy of use” and “fun” are non-separable
' P

elements of engagement. This research needs to embrace all of these factors,

2.3.2 Methods on researching children

Druin (1999) stated that there are three different ways to collect data with
children, Contextual inquiry observational techniques adapted from Beuyer and
Holtzblatt (1997); Holtzblatt and Jones (1992); Holtzblatt and Jones (1995);
Holtzball and Beyer (1997) are used by Druin, Boltman, et al. (1997) to capture
children’s exploratory activity patterns. The Technology immersion method
(Boltman et. al. (1998); Druin, et al. (1997)) involves giving children a
technology - a rich environment in combination with time and freedom of choice -
. in order to understand what children do and want with technology. Participatory
design techniques adapted from (Bjerknes, Ehn, and Kyng (1987); Mdller (1991);
Miller, Wildman, and White (1994)) developed a partnership with children the
same way as using adult users as design partners, that is, to find out what they
would like to see in the future system.

_ b

Scaife and Rogers in Druin (1999), when discussing issues of children in user-
centred design (UCD) method, mentioned that there have been problems in
positioning children in the UCD approach. There is a need to make the differences
between the roles more apparent, either having them as testers, evaluatorsl and
informants to test products or as participants to create a design. Most practices
place users in the reacting role where designers obtain feedback about their

designs whilst others placed them as participants in the design.

The “infarmant design framework” (IDF) research group, however, involves
children as reactive critics. This group is in-between user-centred design and
participatory design. The children will tell them about motivational and genre
expectations that the design team would not otherwise know about. They pay
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attention to input not only from children but also from teachers and educational
advisers to maintain the educational domain. They do not treat children as full
design partners. Through their research, they believe that when children are
design partners, the design team must be able to know when to say yes and
when to say no of children’s ideas. The involvement of children at different stages
of software development would, it is cIaimgcli{ make it more efficient and reduce
the gap between designing something that ‘is learnable and something that is
motivating and effective, l

There is no doubt that having children in the design process could make a useful
contribution to designers as a way to enter their world but the question that is
most likely to arisé is at which phases of the design process should the children
be placed. Treating children as testers and informants does give the design team
a chance to stand back and discover what they did not know rather than simply
trying to confirm what they alréady know '(Scaife and Rogers in Druin (1999)).
So, do having them as design partners. However, in the present research, there
is no opportunity to create new software and there is therefore, no development
process to engage the children in. It is inevitably, therefore that the children will
be in the position as evaluators of existing products beyond the design domain.
So where are they placed in this research paradigm? A fuller account of their
position will be discussed in the next section,

2.3.3 Where the children are in this research paradigm?

From the literature into the design of usable interfaces, a number of processes
involve in the design process are based on the users and their tasks. Some of
them are user analysis, tasktanalysis, and iterative design (Dumas & Redish,
1993) in Read (2002 b). User centred design approach had been for quite
sometime positioned users solely as testers and evaluators of a system
(Rubenstein & Hersh, 1984) in Read (2002 b). However, recently, others found
that users acting as design partners in a design process could be most useful and
could engage them more when they are themselves users of the system they
created with the designers (Bjerknes, Ehn, & Kyng, 1987, Greenbaum & Kyng,
1991, Schuker & Namioka, 1993, Papert, 1980) in Read (2002 b).

For the reseércher, when researching children in a design domain, the children
could be placed anywhere in the design process. To the researcher, when the
children act as informants and testers as the design goes through its phases, the
children are usually involved in the front line of a design domain. This is the place
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where the designer designed and used the children to inform and to test the
design phase by phase. However, if the children are as design partners the
researcher feels that they could be somewhere in the middle of the design
domain. The designer had an idea and throws it to the children to design how
they would like it to be like if they were asked to design e.g. A Treasure Hunt,
etc. When the children act as evaluators to the researcher they should be
somewhere at the end. Here they could.b‘é‘ e;/aluators, onloockers, and actual
users.

If a linear model were created to determine where.the children were in the design
process it could be presented in Figure 2.2 below "A Model for Researching
Children in the Design Process”. In this research paradigm, however, the children
will not be evaluating a design to contribute to another design but will be
contributing to the creation of a theoretical model to understand what matters to
children when designing for -them. The feedback got from the children in the
linear model will result either in the creation of a new design, an expansion pack
for the existing ones, a creation of an online networking groups e.g. chat-rooms,
WebPages, etc. It could also mean simply an end to a production or an evaluation
of why it fails and a basic guideline to future design.

Pre-design Phase Dacian Doamain Finished Product Phase

< > < > «

- New design

- Expanslon Packs

- Networking Groups-
chat-rooms;
WebPages, etc.

- Stop Production

- Evaluating failures

B Future Design

rEEDBACK

r———
l Tnfarmants / Tastars Evaluators
Onlockers
\ Actual
\ Participatory users
\
N\
KEY \ /
N /7
N E.g. Creating A Behavioural s 7
N Theoretical Cognitive s
Model, etc. Psychological
The greater the grain the ~ od ¥ 9 P ~
u ~
greater the children input ~ —
in the design process e e o a ——
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Note: Further explanation to the grain of colouration as explained in the key is
the greater the grain or concentration of colours the greater contribution from the
children in the design process. Therefore from the linear mode! it could be seen
that children as design partners in participatory condition tend to give greater
input of ideas as compared to when they are informants or testers and
evaluators. This is because in the latter rolesl,' the ideas come from the designers
themselves and the children are the testing pruhd for innovations set by them.

The children are not direct contributors to the design domain. However it is
important to note whatever research goes beyond the design domain are as
useful and important as the ones in the domain, The findings from this research
will inevitably contribute to the literature of children and multimedia.

2.3.4 Ethical Issues in Studying Children

The participants in this research will be children and it is important for the
researcher to follow closely the restrictions that comes with that. Not all parents
nowadays, for example, allow their children to be subjects in research.

The researcher followed all the necesséry procedures set by the university to do
this research on children. The University Ethical Board approved the research
plans. Each participant will be given the right to withdraw at any time before or
during the experiments. The procedures of the experiments will be shown in
detail and agreed with the parents of the children. The safety of the children will
be assured even to the extent that the researcher applied for insurance to drive
the children to and from the experimental locations.

‘ k
2.4 The Approach Adopted |
Below is the approach adopted as a result of the research methods review. Some
of the principles of studying children are stated to clarify researcher’s stand in
carrying out this study.

2.4.1 Researcher’s stand

" Man has long been concerned to come to grips with his environment and
to understand the nature of the phenomena it presents to his senses. The
means by which he sets out to achieve these may be classified into three
broad categories: experience, reasoning and research..” in Cohen and
Manion {1989) p.1.
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This research is inv.estigating the bases of knowledge, the form and nature of it,
to discover, find and explore the path and route to acquire it and to know how to
communicate it to others. This research will investigate how knowledge when
transformed into a multimedia format could best be passed on to others. In this
research the purpose is to study the response of children to multimedia computer
applications under varying experimental situations and conditions. More precisely,
the research looks into how the design féatures in a number of multimedia
applications relate to the children’s actions ‘and reactions. To narrow down a
broad perspective the researcher limits the search to the issue of preferenceé,
what they like and dislike about the design features in these multimedia. What
comes out of this orientation is the issue on engagement. The research is
therefore to find out what makes the child engaged or ‘glued’ to a particular
application, wanting to play with it and not wanting to stop when asked to do so.

According to Cohen and Manion (1989) different assumptions demand different
research methods: the objectivist approach uses surveys, experiments, etc.;
whilst the subjectivist approach uses accounts, participant observations and
personal constructs, etc.

With the objectivist approach, the scientific investigation will predominantly be
quantitative,
*..The concern is with the identification and definition of these elements
and with the ways in which these relationships can be expressed. The
methodological issues of importance are thus the concepts themseives,
their measurements and the identification of underlying themes. This
perspective expresses itself most forcefully in a search for universal laws
which explain and govern the reality which is being observed.” Burrell and
Morgan (Cohen (1989) p.8)
b

For the subjectivist, the principal concern is with an understanding of the way in
which the individual creates, modifies, and interpréts the world in which he or she
finds himéelf or herself. The approach takes a qualitative as well as quantitative
approach. As Burrell and Morgan in Cohen (1989) observe,

*...the emphasis in extreme cases tends to be placed upon the explanation
and understanding of what is unique and particular to the individual rather
than of what is general and universal. This approach questions whether
there exists an external reality worthy of study. In methodological terms it
is an approach which emphasises the realistic nature of the social world...”
(Cohen (1989) p. 8)

In this research, the researcher holds a two-fold approach, that is, to use both
the objectivist and subjectivist approach in trying to understand what makes a

successful multimedia design. The children will be in various experimental
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conditions in various settings, a school setting, in usability labs and in some
special rooms, to explore what makes a successful multimedia design.

2.4.2 Qualitative and Quantitative Data

Glaser and Strauss (1968) were positive in their position on both qualitative and
quantitative data. The writers believe that “each form of data is useful for both
‘verification and generation‘ of theory”. Acé'oi:dir'ig to them, this will be heavily
dependent on the circumstances of the research, which rely on research interest
and training experience of the researcher, as well as, the resources available to
enable the researcher to formulate the theory. ‘

"In many instances, both forms of data are necessary. These data are not
used to test each other, but both as supplements and as mutual
verifications. When these different forms of data are on the same subject,
the comparison will each generate theory.” (Glaser, B.G.& Strauss A.L.
(1968) p.18)

In this research the intention will be to obtain some standard, quantifiable
evidence of the degree of children’s engagement. If similar evidence can be
obtained across all experiments it will be possible to compare the degree of
engagement under different experimental conditions. However, to enrich
understanding of why the children respond as they do and which multimedia
factors influence their response, qualitative evidence will also be obtained. This
may be in the form of video recordings and interviews after each experimental

session.

This approach should enable a theoretical model to be created, tested and
restructured in the grounded theory way described by Glaser, B.G.& Strauss A.L.
(1968): '

... When generating the’bry, the analyst will first discovers two-variable
relationships; and then, discovers their elaboration. In the third stage the
researcher starts generating possible elaboration of the relationship
between the two variables. The researcher then looks through the data to
find indicators for the concepts that are related in theoretical ways to the
emerging theory. Then, the researcher arranges elaboration tables to test
if they bear out the hypotheses for suggestion but not verification. In
order to discover what actually happens, the researcher does further runs,
filling gaps and answering remaining questions in order to saturate
categories. At this stage, the researcher is moving quickly between
situations, and this' is where an active dialogue of discovery and
generation develops between the researcher and the data collected
(Glaser, B.G.& Strauss A.L (1968) p.210)

This research used a combination of resources to explore the phenomena

surrounding engaging with multimedia. The combination would map out or
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explain more fully the fundamentals of human behaviour from more than one
angle to justify the model developed from them.

The whole research will start with a grounded, unstructured survey and later
move to studies that are mbre experimental to ‘test’ what matters to the children.
2.5 The Research Programme and the Methods Used

The plan for the research is to conduct a pilot study in a school initially to
ascertain the main factors that affect children’s use of multimedia. In this study
children will be given a free opportunity to exbrlore a number of multimedia
applications and qualitative data will be captured to support a grounded analysis
of the factors that may be important.

The initial results will be used to formulate a tentative model and a focused
literature review will be conducted to examine what is known about the variables
in the model. An experimental programme will - then be devised to test and
reformulate the model. It is likely that the vehicle for the experimental
programme will be 2 multimedia application that has the potential to create the
conditions for a fully engaging experience for the children. This will make it
possible to manipulate the variables in the model to test their effects on the
experience of the children.

2.5.1 The Participants - Children

The audiences that interest the researcher are children. The aim is to determine
what factors about multimedia matter to children in the age range 9 to 14 years
old. The researcher has previbolus experience of researching children and found
they were usually very frank at 'this age. Other researchers have also commented
on children as research companicns, e.g. Jean Poindexter Colby {(1967: p.14) in
Said (1995)

Children of this age make wonderful companions. A writer would do well to
find a pa! of nine, ten or eleven if he wishes to write for this group. He will
be fully repaid for his time, and no other experience or study will be so
informative or convincing. He will soon see that this is the age of
frankness, discernment and rapidly growing intelligence. It is also the age
of curiosity and unbounded enthusiasms. It is the reading age.

. 2.5.2 Criteria for selection
Having obtained clearance from the University Ethical Board, the selection of
children for the pilot study was undertaken with the authorities at a local school.

The school sent letters to parents for consent in letting their children participate |
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in the research and consent to photograph or videotape them during the
experiment.

The selection of children for the subsequent experiments will be based mostly on
the relationship established by the researcher with the parent and the child. The

aim will be to ensure that both children and. their parents have confidence in the -
researcher. | '

2.5.3 Gender
The aim is to have equal representation of the twg.genders in all of the studies. It

is not the aim of this research to formally study gender differences so the aim will
be control for any differences.

2.5.4 Research Instruments 7

A number of research instruments will be used in this research to provide both
quantitative and qualitative evidence. They will be described in the context of
each study. However, one instrument, formulated after the pilot study, became
the major source of standard., quantified data for all the experiments to measure
the main dependent variable.

It seemed likely that children’s feelings about multimedia application might vary
considerably as they used it. Some measure was needed about how positive or
negative they were feeling at any point in time if a detailed understanding of the
effects of multimedia variables was to be established. Any measure of the
children’s feelings would have to be quick and easy to complete if it was to be
reliably completed by the children in the course of using the multimedia. An

attempt was made therefore to create a simple scale for assessing engagement.

2.5.5 An Engagement Scale Score

Observing the children playing the game during the free session has given the
researcher an indication of how difficult it is to measure engagement, The
researcher created a scale score and did several tests with the children to refine
it. The scales were initially developed using a Likert Scale pointer of 1 to 5. The
children were asked to place an indication of their feelings when playing the
game. An upright scale was designed to give the children a sense of rise and fall.
The higher the score on the veftical scale the greater the degree of felt
engagement. In a pilot trial the children were more at ease using 10 point scale
than a 5 point scale so it was changed.
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The children were also observed to hesitate in placing their preferences on the
scale. They stopped for a while every time before placing their scores on the scale .
when the alarm rings. The researcher felt that symbols needed to be added so
that the child could easily indicate their feelings at that time.

A smiley face was added to the scale sco'r'é"s énd the scale was validated and
calibrated by asking four children to use it when playing the game before the

main experiment was conducted (see below).

After developing the scale and using it in her experiments the researcher found
that there were some similarities with the scale score from Microsoft usability test
of Hanna et alin Druin (1999) p.8 as shown in Figure 2.3 below. Most of what
has been said and used in Hanna is verified through the experience the
researcher had when developing the scale and testing it. The researcher found
vertical presentation of a scale {as in that of Likert scales) is better for children
when marking preferences than horizontal scales.

Hanna, however, said that children are more comfortable with more or less
concepts than exact values. The scale (Figure 2.3) in Hanna has no numbers
added to the presentation.

@ NN ENRE! @

Figure 2.3 A Scale for asking children to rate software attributes of
usability and engagement Reproduced from Druin (1999) p. 8

However, the tests in this research found that the children had difficulty in placing
their scores while at the same time concentrating on the game. Therefore the
researcher placed numbers to the scale as seen in the finalised Engagement Scale
Score (Figure 2.4).
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Pictorial representations are useful when using this scale with children. Hanna
(Druin, 1999 p. 8.) found that children are able to respond more reliably to
pictorial representations that were meaningful anchors like smiling and sad faces.
However, the researcher had more smiley faces than Hanna. Through ebservation
and the tests she conducted the researcher |felt her scale had given her better
accuracy than the ones given by Hanna. Shé‘felt-that if the instrument above was
given to the child, the child might not be able‘ to place their scores properly. This
is because, when the numbers are not visible, the children’s rating will affect the

accuracy in determining where the child scores were in a scale of 1 to 10.

As the purpose of this experimental study was to concentrate more on the game,
this scale score used should have indicators with numbers and additional pictorial

presentation. Another three symbols were added to make five

@@@@@ ‘Two of the symbols @ and @ were created personally by

the researcher to represent the in-betweens of three commonly used smiley face

symbols@@@ to make up a feature similar to Likert score of 1 to 5.

The use of these additional features she felt would help the child to respond to
her experimental needs better. The additional pictures and numbers increased the
speed in ticking at the time the bell was rung.

The final scale score looks like Figure 2.4, A score of 10 at the top of the scale
indicates a maximum degree of felt engagement, a zero indicates disengagement,
literally a wish to'stop. For eaci'i 40-minute experimental session, eight of these
were placed on an A4 sheet and each child was asket".I to tick at the appropriate

place at every 5 minute interval signaled by a timer.
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What is your mood now if I
asked you to stop playing?
Give it a tick o
with the red penl!

10

| {IH

DOOOOG

Figure 2.4: An Engagement Scale Score

a. Validation of the Engagement Scale Score

To check whether the instrumeft actually measures what the researcher wanted
to measure, that is, the changes in the degree of engagement, the scale was
validated by asking four children to use it while playing the game before the main
experiment. Validation was undertaken by triangulating findings, i.e. by
comparing the marks they made with observations and interviews with them by
the researcher. This form of triangulation of data collection (the scale,
observation and video analysis, and interview) was also used throughout the
experiments to be reported. The validation studies demonstrated that the marks
on the scale were correlated with the other data and that, over the time period of
a session of usage, the scale marks reflected the rise and fall of the degree to
which the child was engrossed in the material of the multimédia application.
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b. Calibration of the Engagement Scale Score

In order to check whether the scale is sensifive to the range of responses it needs
to pick up, the scale was tested before it was used in the main experiments in
Study 2., The scale was given first to two children. They were asked to tick
appropriate places on the scale, Their difficulty in placing scores while playing the
game resulted in taking its present form. .Tl'1e final form was later tested with
another four children, During the test the nﬁarrks'or scores they indicated covered
the range of the scale and reflected their mooas from being disinterested to being
fully engrossed. As a consequence the scale was adopted.

2.6 Other Methodological Considerations
2.6.1 Making the children comfortable

When‘researching children it is important that the children feel comfortable with
the researcher and the place of study. So in an area of study of this kind a
number of obstacles should be looked into and overcome so that the results are
genuine and valid. The children selected for this research would be likely in some
ways know the researcher or a member of her family either her sons or
daughters. They will be mainly children from her circle of friends and neighbours.
The researcher plans to choose children from her son’s class for the pilot study if
approved by the school head teacher and staff. They might probably be her son’s
classmates because she practically sees them everyday. Whilst the other studies
will mainly be children of her friend’s and neighbours children.

2.6.2 Cultural Barriers

It could be argued that respgnses to multimedia are culturally specific. As an
international student there willibe an opportunity to choose children from many
different countries. The researcher plans to ask parents who are international
students of Loughborough University and neighbouring universities to let their
children participate. The multimedia chosen must take into account the cultural

barrier factor that might be associated with it.

2.6.3 Selecting multimedia applications for study

a. Lanquage Barriers

As some of these children are more proficient than others in the English
Language, choosing multimedia applications that exemplify these factors would
be avoided in the studies that follow. The multimedia and books chosen in the
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Pilot Study, however, need not have such barriers because it would be done in
the school with local children that are fully versed with the language and
conventions.

When choosing the multimedia for the experimental studies, it would be
necessary to include within the criteria that it should be universal in nature, non-
vocalic or verbose in natu're; something that is educational yet entertaining.

b. Cultural bound conventions

Previous research by the researcher herself on the interpretation of pictorial cues
and features (Said (1995) p. 24) concluded, “Pictures that are heavily laden with

culture-bound conventions must be learned if they are to be understood”. Hagen

and Jones (1978), Levie (1978), Serpell and Deregowski (1980) in Willows (1987:

vol. 1; p.7-8) reported Said (1995) had this to say about this phenomenon.

Young children and adults without ample picture-viewing experience will have
trouble decoding pictorial information that is abstracted, complex or represented

in cultural-bound conventions. The case is especially true when the objects and

concepts shown are unfamiliar and uncommon to them. So it is therefore very

important that the multimedia application has pictorial cues and features that are

universally and commonly known,

c. Contents Barriers

The content of any multimedia application may also be more meaningful to
children from some cultures than others. Another criterion for the application
chosen will be that its content relates well to every child’s experience.

£
d. Conservatives and Non-conservative Ideologies
There are also differences in the ideologies to which children are exposed by their
parental upbringing. Some parents are very strict, for example, in deciding when
their children are allowed exposure to certain experiences, what they should and
should not do or see, e.g. some parents do not like early exposure to violence, to
sex, etc, The selection of the multimedia applications for the research had also to
consider their content from this perspective.

2.6.4. How to get children to behave naturally in video recordings
and in an experimental setting

The pitfalls in using video to record children had been reported by Hanna et al in

Druin (1999). Iversen (2002) in Interaction Design and Children has mentioned
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that Druin experiences that children when exposed to video camera tend to
“perform” if not to “freeze”. Druin, Boltman, et al (1997) found them not to be
successful in capturing data.

We found that children tended to perform when they saw a video camera
in the room. In addition, even with small unobtrusive devices, video was
still difficult to use in small private spaces (e.g., bedrooms) because the .
video image was incomplete: it was difficult -to know where to place
cameras when it was unknown where.the child would sit, stand, or move
in their own environment. In large public spaces, the sound was of poor
quality and frequently inaudible (Druin (1999) p. 56)
The researcher understands why the authors above expressed the opinion the
way they do because they were actually involve in a methodology called
contextual inquiry where the researchers were there to collect data in the users’
own environment. In this field of research the users are observed performing
typical activities and the researchers ask questions when clarification is needed
(Beyer and Holtzblatt and Beyer 1997; Holtzblatt and Jones 1992; Holtzblatt and
Jones 1995; Holtzblatt and Beyer 1997) in Druin (1999). When the users are
children, the researchers observed them in their homes and favourite public
places (e.g. children’s museums, activity centres, game arcades) (Druin (1999)
- p.55). '

This research however will set up experimental conditions for the children to be
involved in. The researcher intends to pretend using the camera for something
else when the children do the Pilot Study. She intend to place two cameras in thé
room as she sits with the children when they interact with the books and the
multimedia CDs she plans to give them. The researcher also plans to have
standby instruments and devices hidden under the desk and some in between the
books in the library. She inter%‘ds to pretend to do something else when actually
reporting what she had obser\}ed. All happenings will be audio taped and she
plans to use this triangulation method to justify her findings.

She will try the same procedure in all the other experimental settings she plans to
conduct. She will try to hide the videos or get them used to it by making the
setting like a family home. There will be food and places to laze around watching
TV, playing board games, reading magazines and books or listening to music, The
children will be allowed to bring along companions friends or siblings. The
researcher will in all circumstances try to help the children get used to the ptace
and its surroundings by taking them round the place of experiments or finding
places they are familiar with like their week-end extra class classrooms.
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2.7 Overall Conclusion

Overall the research methodology chosen for this research is a combination of
action research, the grounded theory approach and an experimental programme
collecting systematically quantitative evidence to develop and test an “Engaging
Multimedia Design Model for Children”. An important point to consider in
developing this model is to determine the exact role to be played by the children
during the process. | o

For this research, therefore, the children’s contribution will be their expressed
views and ‘wish lists’ gathered in an initial stud'\}-, and after finding a suitable
application that suits their ‘wish lists’ criteria, their observed behaviour as they
interact with it. Through the observation this research will be able to find out
whether if the application does have the features that they wish for would it really
he engaging for them as they claim it should be, If the application with their ‘wish
lists’ does engage them, the next step is to find out what is engagement, what,
where and why is it engaging, and for how long could it be engaging so that a
tentative model could be developed from it. The model will then be manipulated
to test its-effects on the children’s experience in the hope of building a final model
that could be used to explain an engaging experience for a multimedia design for

children.

42



Chapter 3

An Early Study of Children to Identlfy Issues
- Study 1 (The Pilot Study)

3.0 Chapter Outline

This chapter will give an account of a Pilot Study conducted to identify issues of
children using multlmedla. The study was an early mvestlgatmn on children using
multimedia CDs, The aim was to identify the issues that lead to a multimedia CD

being successful or not successful,
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3.1 Introduction

Issues in multimedia applications are diverse and many. The purpose of this thesis is
~ to find out more about the forms that affect children preferences. The researcher
believes that the more the desigher knows and understands users’ needs and
preferences the better will their products be. Children have ‘wish lists’ just as adults
do. The best way to find out what they are is to ask the children. But this is not as
easy a task as it sounds. Children are not necessa_r'lbly articulate, Why should they
have to be? The researcher needs to find a way to elicit answers from children. A lot
of preparation and effort has to be made before such a ‘wish list’ can be gathered.

The purpose of this study was to identify children’s preferences by using ‘a discovery
led by children’ research approach. The study was done in its natural settings in the
school and was slightly structured in nature. The researcher had gone through many
phases of search before the study was conducted. This research will look for
preferences amongst a collection of multimedia CD-ROMs and equivalent books. The
analysis and conclusion from this study will help the researcher determine future
research tracks for the rest of the studies of children using multimedia.

3.2 Selected Children: age and gender

A primary school near the university was chosen for this study. Twelve children from
year 5, aged 9-11 years old were involved. No specific instruction was given to the
teachers in the school about criteria of choice except that there must be equal
numbers of males and females. It was nearing term break so the teacher’s chose the
children, it was partly a vo!unt?ry process and, partly from those not involved with

sports practice. '

J
3.3 The Research Programme
3.3.1 Experimental location
The researcher was given a corner in the school library to conduct the session and
make observations. The place was chosen because it was somewhere familiar and
comfortable for the children so that they would feel at ease and could respond to the
researcher through their hearts and minds and not because of some constraints they
felt. Figure 3.2 below shows an example of where the experiment was held.
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Figure 3.2: A picture of a session in Study 1 -In a
corner of a school library,

3.3.2 Duration of Study

The research involved three school days. A break between the first and second day
gave the researcher a chance to reflect on the flow of the research procedure and
make amendments where necessarily.

Two different scenarios were conducted each day. Every session took one hour.
During the sessions the children were given the time to look at materials both in
print and multimedia CDs. There was no particular task or test given. The number of
materials varied according to themes and numbers per day. The children were either
paired up as mixed couples, a boy and a girl, or both boys and girls. The teacher
chose them, whichever combination, at random and whomever she found suited her
best on that day.

b

3.4 Subject Matter Identification

Preferences are better highlighted when materials are compared frcm amongst the
same forms or other forms. The researcher decided to design a research procedure
that allowed the children a chance to express their likes and dislikes of one form of
material to that of others. The reason for doing so is to enable the researcher to
define its parameters of likes and dislikes clearly and precisely so that similarities,
differences, and reasons for preferences could be highlighted.

The research design for this study followed the researcher’'s master's dissertation
(Said, 1995) line of thought. Findings from Said (1995) s about children’s reactions
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to illustrations in children’s information books showed that illustrations in some
Dorling Kindersley’s (DK) Eyewitness Series were favoured by children. Most
preferred simple line drawings to that of shaded detailed drawings or illustrations.
These findings could only be highlighted when the children were given books
designed by other publishers as well. Since 'tl:]ere are many types of information
books, designed by many publishers, choosing the ones with similar themes helfped a
lot in determining which ones children like and dislike and highlighted the reasons for
the preferences. l

Therefore in the pilot study the researcher gave the children two different forms of
material, a set of multimedia CD-ROMs and books from similar themes and a time to
study them. The books were chosen as opposed to multimedia CDs on the basis that
there are some similarities and differences on how information is being conveyed
between them. Looking at both of them, the researcher hoped to find actions and
reactions of children as they interact with these materials. Since some children find it
difficult to express their likes and dislikes, giving them these two forms of materials
will help them to express their experiences, which therefore helps us to understand
more of their preferences.

3.4.1 Selecting the Themes _
Said (1995) found that there are diverse types of information books for children on
one particular theme and the best method to learn about the use of illustrations in
them is to chogse them according to similar themes and compare them. From the list
of choices the children were then asked to choose which ones they liked and to
articulate why. From this stud;/ it was found that there are also many multimedia
CDs to choose from. Just as information books for children, information multimedia
CDs tend to have a variety of‘“'presentat'lon forms of similar themes from many
differant publishers. For this study the researcher based the research on 3 main
themes: The Human 'Body, The Way Things Work and Dinosaurs.

a. The Human Body

The Human Body was chosen because the class was at that time doing this topic and
in choosing this theme, the children would be on some familiar ground. The
researcher also knew that the children had some experiences of looking at the topic
on the Internet. The researcher wanted to find out the children’s reactions to book
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form, multimedia and the Internet (thi's form was not formally conducted but
referred to in the discussion with some children).

b, The Way Things Work S

The Way Things Work was ‘chosen because d’ui"'rng' the researcher’s previous study
(Said, 1995) the illustrations in this book were not liked very much by children
particularly because they preferred simple line drawings to shaded detailed drawings.
The New Way Things Work was a new edition of the Way Things Work. The
Hlustrations in them were still the same as in the old edition. The researcher choose
this book and a multimedia of it to find out if the illustrations done in the multimedia
application had a different impact on the children when compared to the illustrations
in the books.

¢. Dinosaurs

This theme was chosen because Dinosaurs has been one of the children’s favourite
topics. There are no real life issues here because most images are “reproduced”
whether it is in CDs or book form. Since the topic is interesting to children the
researcher wanted to find out their preferences when it is presented in different
formats.

This was a pilot study and the method of study was that of “discovery led by .
children”. Using a diversity of materials for children to explore could help us to
discover the full story of their preferences.

3.4.2 Matching Materials with Intended Target Audience (age-group)
It is difficult to identify the a%e group intended in multimedia CDs, just as it is
difficult to identify them in info:lmation books for children. The age ranges for the
target audience for information books are estimates of children’s reading age rather
than literal age. Clarke (1993) in Said (1995) had this to say about the matter:

... Most publishers are reluctant to label their children’s books as suitable for
one specific age.” (p.56)

The reason for the difficulty of the attempt was:

*It is impossible to predict what a child’s mind will seize on at any stage,
Their minds are like houses in a staggered process of building - some rooms
complete with furniture, others just bare bricks and girders.,” Clark (1993) in
Said (1995) p.57
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The chosen CDs may not exactly fit the intended age range 9 to 11 years old but had

to be estimated based on lists stated in some primary education brochures. E.g.
Primary ICT Software Catalogue 1998-%9 “Resources for the National Grid for
Learning” looking at age range from 7 to 16;'-‘Rrin_]ary CD-ROMs and software “The

essential guide for ages 3 to 11” which in ééme cases is stated as suitable for
children age 7-14, etc. Figure 3.3 below is a list of phrases used by publishers to
describe their target audience in information books listed by Said (1995) as

compared to those found in information multimedia CDs. Some of the muitimedia

CDs from which these phrases are drawn was chosen for this study.

Phrases used in Information Books
for Children

Phrases used in Information
Multimedia CDs for Children

» Can be used by the entire family
s For people of all ages

« Entertaining reference book for
readers of all ages

« An essential addition to every
child’s bookcase

« An essential guide to the working
world

+« A readable scientific introduction
to the subject

+  An excellent starting point for the
reader to begin understanding
some of the things that surround
us

« Useful as a source of information,
as well as making it a perfect place;
for anyone to begin learning about
the human body

s A dramatically illustrated series for
young readers

Said (1995) p.57

|

Harnesses the power of technology to
give users fantastic information
adventure... Dorling Kindersiey {1996)

The virtual landscape lets kids
discover.., Dorfing Kindersiey (2001)

..Consolidate what kids learn In the
classroom... Dorling Kindersley (2001)

..Travel back in time ...to search
..explore Microsoft (1596}

Featuring live-action video ...and a
bullt-In connection to ...the internet
site for young inventors ..the ultimate
guide to the world ...for curious young
minds Dorling Kinderstey (1996)

With amazing sights, sounds, and
movies, ...brings you face to face ...
Microsoft (1994} .

Utilises colourful three-dimensional
graphics to create a ‘virtual museum’
through which pupils can wander and
explore... Granada (2000}

Step back through time ...where you
can roar into a prehistoric land of fun,
excitement, and adventure... Disney
Interactive (2000)

Figure 3.3: Target Audience for Children

The chosen materials were therefore from an age range of 7 to 14 even though the

children in this pilot study were within the range of 9 to 10 years old.
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3.5 The Materials
There are 10 materials used in this study, 5 books and 5 multimedia CDs. The
number of books or multimedia presented in each of the 3 days varies.
» Day 1 - 3 books and 1 multimedia CD . .
« Day 2 ~ 1 Book and 1 multimedia CD "
+« Day 3 -1 book and 3 multimedia CDs

.

3.5.1 The Multimedia CDs _

Multimedia CDs come in many "shapes and sizes”. The problem is that the “shapes
and sizes” do not come in physical state but in “virtual form”. The only physical form
is the floppy circular silver disc commonly named Compact Disc.
HyperDictionary.com defines Multimedia Compact Disc (MMCD) as a CD-ROM
standard for storing 650 MB of data including video, DVDs now store 4.7 GB.

A survey was undertaken to list the multimedia forms designed for children. Some
refer to multimedia forms as platforms whilst others as environments. The
researcher was interested to look at children’s reaction to publicly available
educational multimedia CDs.

Over the years Dorling Kindersley (DK) has ventured into producing information
multimedia CDs of its information books. They were very successful with information
books and the potential of multimedia is maybe a reason they produce it in this form
too. The researcher initially believed this was the case but literature has shown that
educational CDs, particularly inEormation or encyclopaedic cnes, produced by DK and
other publishers have not necessarily been successful in targeting children (Hughes,
2000). It ts interesting to kr:'bw the reactions of children to information or
encyclopaedic multimedia produced by DK and other publishers. The researcher
gathered lists through the web, from publisher’'s brochures, and those available in
public libraries. Some were also obtained from parents and friends. One CD in a
game format was included to see whether it could make a difference. Figure 3.4
shows the lists chosen for this pilot study.
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Theme Number Used Format / Title
Textual Design

The Human 1 (Day 1) Multimedia CD 1. The Uitimate Human Body (1996)
Body (MM1) [CD-ROM] London, Dorling
Kindersley
The Ways 1 (Day 2) Multimedia CD 2. The New Way Things Work (1997)
Things Work ) {(MM2) - . [CD-ROM] London, Dorling
. Kindersley
Dinosaurs 3 (Day 3) Multimedia CD 3: Dinosaurs {1994) [CD-ROM]
(Encyclopaedic London, Microsoft
format) (MM E)
Multimedia CD | 4. The Magic School Bus - Dinosaur
(Exploratory - {1996) [CD-ROM] London,
simulation format}) Microsoft
(MM EX)
Multimedia CD 5. Disney Activity Centre- Dinosaur
(Game format) (2000) [CD-ROM] United Kingdom,
(MM G) Disney Interactive
Total Number Used 5 Multimedia CDs

Figure 3.4 - List of Multimedia CDs Used in Pilot Study

3.5.2 Information Books

The potentialities of multimedia could not be defined if there was no benchmark for
comparison. From the researcher’s previous study, Said (1995), children do like .
Dorling Kindersley’s illustrations in the “Eye Witness Series.” The popularity of this
publication made the researcher chose some of these information books as a basis or
benchmark along with other publications.

The books chosen have a number of different characteristics. Some were chosen for
illustration types found in therr:' and some for their textual design layout. There was
a set of books that displayed dlifferent illustration types: one, Dorling Kindersley's
illustrations type named “interactive illustrations”; and ancther “photographic
illustration” type. The other sets are the ones that show different textual design: a
pop-up book layout and an overlay type.

a. “Interactive Illustration”

These illustrations are found in Dorling Kindersley’s information books. Two books
were chosen for this study: The Ultimate Human Body and The New Way Things
Work.
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b. Photographic Illustration

This illustration shows very realistic images. BBC The Walking Dinosaurs shows
“reproduced” images of dinosaurs as though they are real,

c. A Pop-up Textual Design Layout

A pop-up or mock-up or 3D book was chosen in this study to give children an
experience of seeing books that could present the theme The Human Body in a
different way than the conventional printed form. 'Tﬁé purpose was to see whether
such a layout got a reaction from children énd if so to see whether it affected their
preferences.

d. An Overlay Textual Desian Layout

Another different textual design layout was also given to the children. An overlay is a
book design that uses a number of layers of acetates to present a given information.
E.g. an overlay of a human body would starts off with a frame of skeleton, than the
muscle tissues over it, followed by the human skin, etc. This representation gives the
children some soft of a build up phenomenon, a slightly different approach to the
conventional printed form. The purpose of giving this form of textual design was also
to see children’s reaction to it. A list of information books used in this study could be
seen in Figure 3.5 - List of Information Books Used in the Pilot Study,

Theme Number Used Format / Title
Textual Design
The Human Bedy | 3 (Day 1) Pop-Up Book {PB) 1. The Human Body {1983) London,
: N . Jonathan Cape (A three dimensional
’ study).
1
b | overlay (0) 2. Human Body (Inside Guides Series)
: (1997) Londen, Dorling Kindersley
3. The Ultimate Human Body (1996)
Interactive London, Dorling Kindersley
Hlustrations (I 1)
The Ways Things | 1 (Day 2) Interactive 4. The Way Things Work (1988) London,
Work INustrations (I 2) Dorling Kindersley
Dinosaurs 1 (Day 3) Photographic 5. Walking with Dinosaurs (1999) London,
IMustrations (PI) BBC Worldwide
Total Number Used 5 Information Books
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Figure 3.5 - List of Information Books Used in Pilot Study

3.6 Investigative Procedure

Day 1

In the first session a mixed couple were given one multimedia CD (ah encyclopaedic
format) (MM 1) on a theme “The Human Body” and three information books of
different textual design layout: one, a pop-up book (:‘PB); two, an overlay {Q); and
three, an interactive illustrative information book (a Dorling Kindersley’s Production)
(I 1). The couple were asked to look at the CD for about 15 to 20 minutes and later
to look at the books for 10 minutes each. They were then interviewed for another 10
to 15 minutes about their views on all the materials given to them. The whole
session was videotaped and the conversations audiotaped.

To avoid the order effect, the sequence was ch'anged for the second couple. While
the first couple looked the multimedia first, the second couple looked at the books
first before looking at the CDs., The first couple looked at the printed forms
individually while the second couple looked at them together. Both couples, however,
looked at the multimedia CDs together.

Day 2

On this day, in both sessions, the children were given informative material on “The
Way Things Work”, one in a book form (I 2), and one on a multimedia CD (MM 2).
The same technique of reversing the order was also conducted in this session. They
were given 15 to 20 minutesito look at each material and later interviewed for
another 10 to 15 minutes, The ofily difference in each session is that, the first was a
couple of girls and the other boys only. All the couples looked at both materials
together. Both sessions were videotaped and the conversations audiotaped.

Day 3 :

In this session, both couples (first session girls only, second session boys only) were
given one information book with photographic illustrations on dinosaurs {PO) and
three different muiltimedia CDs about dinosaurs. One CD had an entyclopaedic
format {Dinosaur) {MM E), one an exploratory simulation format (The Magic School
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Bus-Dinosaur) (MM EX) and the other a computer interactive game CD {MM G) on
dinosaurs (Disney Activity Series- Dinosaur).

In the first session, both girlé looked at the book ﬁfst for 10 minutes before spending
time, about 10 to 15 minutes each on the multimedia CDs, They were then
interviewed for another 10 minutes about their views on all the materials given to
them.

The second couple of boys were allowed te choose which one of the multimedia they

wanted to look at first. They chose to play with the game CD first, and then the

exploratory CD, the encyclopaedic CD and the book last. Both couples looked at all

the materials together, Both sessions were videotaped and the conversations -
audictaped.

3.7 Findings

The findings are presented in detail in this section to provide a rich basis for
extracting the factors that are important to the children. The findings are reported
for each session. They are structured according to the questions posed to the
children at the end of each session. The comments of the children are supplemented
with evidence from the video recordings.

Day 1

3.7.1:
Session 1 (Boy - Girl; 3 Information Books (PB/O/I 1); 1 Multimedia CD (MM 1))
Session 2 (Boy - Girl; 1 Multimedia CD (MM 1); 3 Information Books (PB/C/I 1))

)

Three information books of different textual designs were given to the children: pop-
up book (PB), overlay (0) and interactive illustration (I 1). The interactive design
format (X 1) is similar to the one in a multimedia format (MM1). The intention of
giving these variations to the children was to obtain:

- the reactions of the children to the different textual designs in printed

form when given along side a muitimedia application

- their preferences when they are asked to choose

- opinions on the design features in the multimedia application

- their reaction to games
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- other information and issues about leamning and teaching from these
materials, the Internet, etc.

Figures 3.6, 3.7, and 3.8 are examples of the, textual design format in information
books given to the chlldren for Session 1 and’ 2. Figure 3.9 is a multimedia CD
format of the title to the ™ interactive lllustratlon” information book of Figure 3.8

X @%O

"-! i

Figure 3.8: An interactive illustration Figure 3.9: A multimedia CD (MM 1)
information book (I 1)

Some of the data gathered in the two sessions were:
» Observation of children’s reactions to the materials given to them.

= A semi-structured interview":‘conductéd at the end of each session.
+ A videotaped recording of each session.

3.7.2 Findings

The review of findings will be described in the sequence of the objectives listed
above including the results from observation, semi-structured interview transcripts
and an analysis of the videotape recording of each session.

a. Reactions to the different textual designs and multimedia

i. Information Books (PB/0/I 1):
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Both couples (boy-girl groups) were observed to be more excited by the textual
design of the pop-up book (PB) as compared to the other two books, overlay (O)
and interactive iilustration (I 1). Visiting the videotape recordings showed that the
couple that saw the books together seemed to be more excited when looking at the
materials together than the couples that looked 'gt fhem individually.

ii. Multimedia CO» {MM 1):
The videotaped recordings also gave evidence of h_p_w a child could dorninate the

other when looking at the multimedia together, Only when the mixed couple was
comfortable with each other’s company was there equal participation between them.
Because of this, the researcher changed the pairs to single genders in all the other
sessions with the children. However, looking at their reactions to the multimedia CD
(MM 1), both couples tended to show some excitement when listening to the
introductory music (MM 1) but after about 10 minutes they tended to lock at each
other, in other directions and to show signs of being a bit restless,

b. Preferences when they are asked to choose

In the interview the children were asked their preferences for the books or CDs,

Session 1:
Boy-Girl (PB/ O/ T 1 /MM 1)

Researcher:

1 have shown you different types of materials one in multimedia and the other in these books. What do
you think are the differences between these twe? How do you feel.,. .which one do you like...do you prefer
the books or do you prefer looking at multimedia, What about you Girt 1?7

Girl 1

I think the books are better

Researcher:

You prefer the books, why? ‘

Girl 1 ¥

well, T just understand them better than the computer

Researcher:
What about the movie, video, life pictures inside it (multimedia) do you like that?
Girt 1

I do but 1 prefer books

Researcher:

Why, why do you think?

Silence...no one answer

Session 1:
Boy-Girl (PB/ O/ I 1L /MM 1)
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Researcher:

What about you Boy 1?

Boy 1:

Ilike them because I'm used to computers..because in my house 1 have a computer and I like them..,
Researcher:

So you like because you are comfortable with it...you are used to it already?

Boy 1: e

Yeah... ’ Y.

Researcher:

What about yourself?

Girl 1

I just like it, I think, I understand the book better ..

Researcher:

What is the difference between the one in multlmedla and the book .you can have a video in it..but you
still like the book..why is it?

Girl 1

If I had to choose, I would prefer the book...

Researcher:

Is it because you can flip over, check, etc...?

What is the difference between the one in multimedia and the book..you ¢an have a video in it..but you
still like the book..why is it?

No answer...

Researcher:

Do you think having a multimedia alone to learn about the human body is better than having books only
or you prefer learning it by using both multimedia and computer?

Nodding...

Researcher:

What about yourself Girl 1?

Girl 1:

I think both

Researcher;

You want both?

Girl 1:

If I had to choose I would prefer the book...

Researcher:

Is it because you can feel the book...you can open the pages and lock at it
Girl 1:

Yes, like you can do it at your own time...

With the computer, a man talks to you and if, like, you don’t have enough time, if you can’t understand
it quickly you won't understand it... y .

Researcher:
Why? i

Girl L : ’

1 like reading books and I understand it better then when I read it..then when somebody says it to me. |
like to read rather than be read.

Researcher:

What about yourse!lf Boy 1, what do you think?

Boy 1!

I am used to computers because when it asks you a question you've got more time to answer it..as
when, if my dad gives me a quiz you've got not enough time to answer that questfon

Session 1:
Boy-Girl (PB/ O/ X1 /MM1)

Researcher:
If it Is done in class which one do you think you like the teacher to use? When teaching you all about the
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human body..do you like pop-up ones or that one...why?

Boy 1: ‘

That one (pointing to DK) got more details looking at it..whilst this one (pop-up) you can see what's
there and get things to move and see how they work

Researcher:

You can do that in a computer as well isn’t it...in multimedia...

Girl 1: N
Yeah...but you can't really see inside of it...

el

.

Researcher: ‘
How do you like it the one in multimedia compare to this book (pop-up book)..you think this (pop-up
book) is better?

Nodding...

Researcher:

What about yourself Boy 1?7 You prefer the computer?

Boy 1: .

I prefer the pop-up...you see it moving like that {holding the handie of cne of the pop-up diagrams)...you
can move it...

Researcher;

What about the overlay...

No answer.

Session 2:
Boy-Girl (MM 1/PB/ O/ 11)

Researcher: )

You have locked at the books and the multiredia. If you are given a choice which one would you prefer?
Girl 2

Books

Researcher:

Why?

Girl 2

It (books) gives you a bit more information

Researcher:

But the multimedia...

Girt 2

The multimedia gives...but the problem is it gives you a bit too much information you can't fit it all in...

Researcher:

Is it because it is the manipulation of the mouse or is it because it is on the screen or what do you think?
Girl 23 §

I think it is because it is on the screen ...t is because everything is there and you can't focus

Researcher: I

What about the book, I mean, which boéks do you Hke?

Girt 2: .

I think that one is fine {pop-up) (PO) but if you like a little bit more infermation that one (DK)

(I1)is good

Stuart:

That one (Overlay Book) (Q) is good for beginners but I think it is too young for us

Researcher;

What about the one in multimedia (MM 1)?

Girl 2: ‘

That was fine because it is just that you get into it and you don't take any information in...you just sort of
just keeping everything just logking in...

c. Design features in the multimedia as compared to books
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In the interview the children were asked q'uestions that highlighted design features in
multimedia like animation, movie, video, life pictures etc. Some children gave
opinions whilst others did not. These exchanges might be repeated later but for this
section the design features are highlighted.

Session 2:

Boy-Girl (MM 1/PB/ O/ I 1)

Researcher:

Do you like the animated part of it (MM 1)? e
Girl 2 i
Oh right...that was good

Boy 2

You can’t take it all in. It becomes a bit complex,

Session 1:
Boy-Girl (PB/ O/ I1 /MM 1)

Researcher;

What about the movie, video, life pictures inside it (multimedia) (MM 1) do you like that?

Girl 1 .

I do but I prefer books

Researcher:

Is it because you can flip over, check, etc...?

What is the difference between the one in multimedia and the book...you can have a video in it..but you
still like the book..why is it?

No answer

The researcher also tried to explore whether the children were able to see similarities
or differences between the multimedia (MM 1) and the book (1 2) of the same title
presented in two different formats by the same publisher, The question is more
direct to one couple but put ih a slightly different way for the other couple. The
purpose was to elicit what they khew about design similarities and differences.

Session 1:
Boy-Girl (PB/ O/ I 1 /MM1)

Researcher:

What are the similarities between the two ((I 1) and (MM 1))?
Both (Girl 1 and Boy 1)

Almost show the same things...

Session 2:
Boy-Girl (MM 1/PB/ O/ I 1)

58



Researcher:

The way you interact with a computer and the way you interact with a book; what are the similarities or
what are the differences

Girl 2

Well, when you are reading from a book you are thinking what are on a page ..when you are like
logking on a screen you are not, you just sort of it's there and I'm just sort of looking at it.

Boy 2

When a book you've got still pictures you can like tookmg at It, sort of revise on it, but in that
{multimedia)} (MM 1) the pictures are moving and you're like have to look quickly at it.

Girl 2

That {multimedia) {MM 1} has got pictures and diagrams just like a book but this (book-DK) (I 1)
gives you more information

d. Reactions about learning and teaching from these materials
When asked which materials they prefer their teacher to use when teaching one
couple had this to say about their preferences and reasons for them.

Session 2:
Boy-Girl {MM 1/PB/ O/ I 1)

Researcher:

If a teacher has, lets say, a choice to use multimedia or a book which one would you prefer to get
information from

Girl 2

1 think Ileam a lot more if I look at a book

Boy 2

Yeah ...nodding with agreement

Researcher:

Is it because you don‘'t like computers?

Boy 2

I like computers it is just that you think computer is a bit more ...giving you more than needed but it
doesn't like giving you a name and you just like it is being known but still when you get on it it has got
too much on it and you've just have got to find out what you are looking for...

Researcher:

So, so much information ts there, everything to look at ...so does it confuse you or something?

Girl 2

Yeah, it confuse me

Researcher:

Sometimes you feel a bit fed-up, a bit worried, phobia or something?

Girt 2

You tend to be a bit worried because you just like...oh no what is the name of that thing...I don't know
what is the name of that thing again...I know that it logks like but its funny... you can’'t remember what
it is called and that thing (name) is really with the [ittle ones...

Researcher:

What about if it is in a book? ¢

Girl 2 }-

You can always go back to it..it is much easier from a book you can learn a bit more and you can like
look back at it again till you know sort of familiar with it

Researcher:

Lets say a teacher comes to teach about the Human Body with you ...do you like a mix variety of it, you
prefer from books, you think it is enough from books...

Both Girl 2 and Boy 2

Mix variety ...not salely in one form

e. Reaction_to games, and learning from them
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There were mixed views about games. Most agree that in some way or the other
they could learn from games as well, The two girls gave rather different reactions to
this question than the boys. One girl was slightly unsure and changed her opinion
after some time while the other girl liked game quizzes. The boys tatked more and
seemed to favour games and had different wa\)s“of "presenting their opinions.

Session 1:
Boy-Girl (PB/ O/ I1 /MM 1)

Researcher;

If you are given a game sort of multimedia, do you like it?

Both (Girl L and Boy 1):

Yeah (nodding)

Researcher:

Even if it is about the human body...

Both (Girl 1 and Boy 1):

Yeah

Researcher:

Can you study with games?

Both (Girl 1 and Boy 1):

Long nods...

Researcher:

Do you like it when it is with information or do you like it when it is games?
Girl 1 ‘

If I want to find out information I like books, if I want to play games I prefer the computers.
Boy 1

Games and information in computers

Session 2:
Boy-Girl (MM 1/PB/ O/ I 1)

Boy 2
If it is @ game with a computer level in it and tells you a bit information about it then it is good
Gir] 2
Yeah...that will be geod. If it is like & quiz or something ...I thought the quizzes are good because even if
you don't know the answer you'll be able to find out what the answers are ..If you are reading the
information you don’t actually get what the answer is...

%

f. Other issues

There are some other issues discussed in this interview that highlighted some
features children find useful or less useful about multimedia., computers and the
Internet

i. Quizzes or Tests

From the. exchanges about features, surprisingly a quiz feature got some interest
from children of both groups.
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Session 1:
Boy-Girl (PB/ O/ I 1 /MM 1)

Researcher:

By the way about the way a test is being tested...if it is a'test you prefer in the book or the computer
Boy 1 ) .

Computer..we've got two computers in the class and we've got the website (on the human body) and
books as well.., ' g

Boy 1

1 like the quizzes in the computer because it tells you answers at the end of the page whilst in a book
you get your answers at the end of the book,

Session 2:
Boy-Girl (MM 1/PB/ 0O/ I 1)

Researcher:

So If it is written on a piece of paper and asked gquestions as in a quiz you prefer it to be in multimedia
then...

Girl 2

Because it gives you some answers as well and sort of guide you through...if it is in a piece of paper ...it
is either right or wrong...if you don‘t know the answer unless you've got the books all in front of you..it
is still not very good

Researcher;

Which is better? Having the books as well, you've got the guestions and you've got to answer...what do
you think? You are. given books to look at the answers from and a quiz ..and you are given a
multimedia and a quiz in the multimedia

Girl 2

I think you can find out the information from a multimedia quite easily ..rather then looking at
something else (looking it up in a hook) you forget what was the answer in the group or
something...you get carried away...

Researcher:

What about in the multimedia?

Boy 2:

When you look at one thing (in the multimedia) it is really very specific about what it is...you really
know what to get the answers right, then if it is from books and you have a question you have to
search from it and you don’t know where it is or something like that...you’ll have a problem there yeah...

ii. Using Multimedia in Class

The children gave some interesting answers to using multimedia In the classroom, As
a result the researcher posed qugastions about when to use it in a class lesson: at the
beginning, middle or end.

Session 1:
Boy-Girl (PBf O/ I 1 /MM 1)

Researcher:

If you mixed all these materials (multimedia and books) in your class do you like it?
Boy 2

Having it together at different times

Session 2;
Boy-Girl (MM 1/PB/ O/ 11)

Researcher:
So when do you think is the best time to have the multimedia? Is it at the beginning of the lesson or at
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the end of the lesson?

Boy 2

At the end of the lesson when you know everything ..yeah at the end of the lesson when you can
understand it a little bit better...
Researcher:

You think once you have understood everything then the multimedia is something you ¢an understand?
Boy 2 : N

Yeah...nodding

Researcher:

If you don’t understand about it you get confused?
Boy 2

Yeah...nodding again

o

s

iji. Getting information from multimedia

Some of the exchanges demonstrated how children perceived getting information
from multimedia as compared to books.

Session 2:
Boy-Girl (MM 1/PBf O/ 1I1)

Girl 2

I think books give good information...but I think if you are doing a research it is best in a computer.
Researcher:

Why do you say that?

Girl 2

Because if you are researching you are going slower and you sort of going a little bit about it and like
adding more details. If you want information then a book will be a useful one and a computer will sort
of just give you diagrams and keep coming into one. You can explore more in a computer and in a book
all information,

Researcher: |

You think, what about the thing in a computer where you've got lots of infermation, while in a book
you've got fewer information, lets be more specific..what do you think about that computer

Girl 2

It certainly gives you lots more information than a book. It gives you points like It sort of set up in a
way you can understand it white in & computer it will be like diagrams, films going on and it will be
like... ‘

Boy 2 b
Here if the computer is at home... You've got more time to lock at it..in the class you have to stick to
the time teacher give you..not enough time...if you have it at home you can revise it look at it again...

Sessjon 2:

Boy-Girl (MM 1/PBf O/ I 1)

Researcher:

You think in a multimedia you need to look at it many times ...you think?

Both Girl 2 and Boy 2:

No...shaking their heads

Boy 2

It is just if a person is used to using a computer they’ll be able to get more of it...
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Girl 2
I think books gives good information...but I think if you are doing a research it is best In a computer.

Technical problems with the computer could affect children’s preferences in getting
information from multimedia. There was a proi;ilgam.faced by the second couple when
the multimedia took quite some time to load. .

Session 2:
Boy-Girl (MM 1/PBf O/ 11)

Researcher;

At the moment you got stuck how do you feel?

Girl 2

I was sort of like, what was the matter with it. I was like I felt what have I done wrong...
Boy 2 )

LI it is not working you are thinking I've done something wrong..you always have that
feeling...yeah...tension

Researcher:

There is tension there? So in a book ...

Girl 2

It doesn’t happen ...50 you just sort of ease your way through the information
Researcher:

So even if it is an impact in computer you think a book is still a wonderful thing?

Both Girl 2 and Boy 2:

Yeah...nodding...

iv. Getting information from the Internet

When asked about their experience using the Internet in the classroom the children
expressed their problem in getting access to the site.

Session 1:

Boy-Girl (PB/ O/ 11 /MM 1)

Researcher; . .

So how do you like the web site? ]

Girl 1

It is ok.., i
Researcher:

Is It only facts or something like the multimedia?
Boy 1

It has got games as well

Girl 1

There are 4 different things on the website -skeleton, nervous system, body parts, digestive systems

Session 1:
Boy-Girl (PB/ O/ I1 /MM 1)

Researcher:

What about the internet? What do you like about the Intemet?
Girl 1:

I like emailing

Boy 1:

Ilike playing games in the Internet
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Session 2:
Boy-Girl (MM 1/PBf O/ I 1)

Researcher:

I have heard that you've done on-line stuff in class so how do you like studying on fine than...is it the
same as the ones in multimedia?

Boy 2:

It has some websites ...that is not much on it..itis sort of ‘you have diagrams ...not much Interaction

v

v. Gender jssues

The researcher also wanted to know what the children think and know about other
genders using computers and their likes and dislikes.

Session 1:
Boy-Girl (PB/ O/ I1 /MM 1}

Researcher:
What about the idea that boys prefer computers more than girls...Have you heard of that?
Girl 1
No idea...
Boy 1
I heard about boys playing with play stations more than girls...
Researcher'
Why? Why do you th:nk boys like computers more than giris?
Girl 1
Because there are more games
Boy 1
I'think it is an equal amount...girls like computers too...I like the Internet.

Day 2

3.7.3:
Session 1 (Girl - Girl; 1 Information Book (I 2}; 1 Multimedia CD (MM 2))
Session 2 (Boy - Boy; 1 Multin;nedia CD (MM 2); 1Information Book (I 2))

|

Figure 3.10 is a multimedia CD format and Figure 3.11 the title of the “Interactive
Illustration” In the printed form of an information book.

e muva.u-rl-\!d
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Figure 3.10 An extraction of

a page in multimedia CD Figure 3.11The Information
"The New Way Things Work” Book “The New Way Things
(12) o Work” (MM 2)

3.7.4 Findings

a. Reaction to the different textual designs and multimedia

i. Information Book (I 2):

There was not much of a reaction from the children when looking at the books. One
couple, the boys, looked at the index first and started to select the topics they
wanted to look at before opening the pages to look at the content. The girls began
by looking from the beginning to the end of the book,

ii. Multimedia CD (MM 2):

The girls spent quite some time on the initial page before clicking on the icons to get
into the topics they wanted to find. They seemed excited to see the movements of
the mammoth and started clicking on it several times before proceeding to look at
other things. They were restless after some time and started to look at the corridor
instead.

The boys were quite excited about the multimedia. The first feature they clicked on
was the game. They then ventured into other things. After sometime they too looked
as though they had enough so the researcher began the interview sessions earlier
with the boys than with the girls.

b. Preferences when they are asked to choose

When talking about preferences the girls revealed a lot about the illustrations and
the content in the book (I 2) comparing it to the multimedia of the same topic (MM
2).
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Session 1:
Girl ~Girl (T2 /MM 2)
Researcher;
Between these 2 materials {(I 2) and {MM 2)) about the worklng stuffs which one do you like?
Girl 3:
I think I like the computer better because you don't have to read a lot. You can hear sounds and stuff. I
like very much about how the structure of the ship is being made
Researcher:
What about the book ({I 2))?
Girl 4:
The illustrations are very good. Information is really helpful,
Researcher:
How's the content {({I 2))? Is it too much?
Girl 3:
When we were looking at the X-Ray parts, because I'm quite young I don’t understand the way they
put it in the book. They kind of put a lot of new words in..When it is in a book, you find that it is ...new
words in here I haven't looked at before, haven't seen one before at any time...
Researcher;
What about the one in the computer (MM 2), when you look at X-Rays in the computer?
Girl 3:
I could understand that a lot more,
Researcher;
When you have it in a book (I 2) you have to read out and it takes sometime and in this computer
what happens (MM 2)?
Girl 4;
We were watching this film about how X-ray is done, and it read a paragraph out to you and explained
it in simpler words and explains some of what the hard words were...
Researcher:
And you think if this book is a blt simplified, it is better the book or the multimedia?
Girl 3:
The book if it is easy to read
Researcher;
You prefer the book if it is easier to read?
Girl 4;
Yeah..,
Researcher:
Why?
Girl 3:
I don't really know really..I just think it would be...and ehmm...I don't know how to really to explain it
..but it just seems a lot easier in a book.
Researcher.
Is it because you can flip it open or something?
Girl 3:
Yeah, you can find things quite easily ¥
Researcher:
But when it is difficult to understand you prefer it to be in a multimedia...
Girl 3: 5
Yeah...

The book form is wordier than the multimedia. The first child found the high
vocabulary standards in the book (I 2) more difflcult to comprehend than the
multimedia. She liked the way it is presented in the computer because the computer
seemed to make complex information much easier to understand and she did not
“have to read a lot. She could hear sounds and see movements. The narration in the
multimedia seemed to impress one of the children because she found being read to
helped her to understand better because it was explained in much 'simpler words,
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They too found the drawings in the multimedia much finer than the printed form and
therefore much easier to comprehend.

When asked if the book was much more simplified, which one would they prefer then
they both preferred the book If it is easler to read One of them said she would feel
more relaxed in 2 book form. They too mention;zd that they could get into the topic
more easily in the book than the multimedia. However, since the multimedia shown
to them looks much more simplified than the books, they found information in the
muitimedia more easily accessible than the book form‘.

Session 1:
Girl-Girl (I 2 /MM 2)

Researcher:

And yourself Girl 4, how do you feel with these two materials {I 2) and (MM 2)?

Girl 4:

It would be lovely...it is very relaxing to look at a beok (I 2) because you could ook at it
anywhere...ehmn but the computer (MM 2) is also good because you could look at it when you want te
find some information

Researcher:

And if there were lots of information like that one (in the book) (I 2) which one would you prefer?
Girl 4:

If there are lots of information in the book ehmn I don't know...I will probably use the multimedia
Researcher; :

Why do you think?

Girl 4:

1 think because some of the writings seems a bit bigger on the screen while the writing here (I 2} is
a bit smaller

Researcher:

What about when selecting a topic?

Girl 3;

It is easier to go directly to the topic in a multimedia (MM 2)

Researcher:

What about you Girl 47

Girl 4+ '

Prebably the computer (MM 2) again because you can go into the kind of stuff .., I think it is a bit
better

%

The boys in the second sessionii differed in their preferences when talked about
storage capability of the multimedia as compared to books. Their preference was
based more on the amount of information conveyed by one form as compared to
that of the other. One of them said the multimedia stores more information whilst
the other said the book. However, when the researcher made them explain further
what they meant, their preferences then tended to merge for multimedia rather than
the book form. A fuller account of their exchanges could be seen in the sections that
follow,
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Session 2:
Boy - Boy (MM 2/1 2)

Researcher:

When you look at both the materials ((I 2) and {MM 2}) which one you prefer?
Boy 3:

I say the multimedia (MM 2) ...

Boy 4: : o
1 say the book (I 2} ...it stores more information .
Researcher:

You feel the book (I 2) has got mere information?

Boy 4:

Yeah ..it has got more in it

Researcher:

What do you mean by having more?

Boy 4:

The book has more informaticn than a multimedia...

Boy 3:

I say the muitimedia because in the muitimedia they kept on explaining about how it works

Session 2:
Boy - Boy (MM 2 /I 2)

Researcher:

Could you give an example?

Boy 3 )

In the topic on burglar alarm the multimedia explains it more. Multimedia tells you all about it. You just
have to click on the burglar alarm and you will know how it works ...you dont have to read it
Researcher:

You think that by just looking at the multimedia you can understand stuff?

Boy 3 :

Yeah you can understand it quite easily

Session 2:
Boy - Boy (MM 2/1 2)

Researcher:

What about a book, if you are given a book what do you think?

Boy 3:

The book you will be able to learn more and slightly you might have to read it. You just might have part
of it to understand a teny weenee bit that is difficult to understand but not much just a teny weenee
bit. It explains in detail stuffs so you have to put it all together to see what it is like...

Researcher:

What about you Boy 4?

Boy 4: y

The same as Boy 3 when you look at the book you have to look at everything in order to understand
and when you look at the multimedia ydu get the facts there and then

Boy 3: i '

With the book you've to read the whole lot to understand it, but the multimedia you just have to read
the topic to understand it.

Researcher:

Which one will you remember better?

Boy 3:

Probably the multimedia ...it is easier to remember because you've got like the pointed hand to read
and you just have to click on the things you want to read ...it has a little box there...

Researcher:

If I give you the Human Body in multimedia and books which one do you thing you like better?

Boy 3:

I prefer the muitimedia because you ¢an go through all of thern and I probably prefer the same about
the Human Body on the computer disc because you can pick on which one you like.
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c. Design features in the multimedia as compared to books

In the following the comments about design features have been highlighted.

Session 1 and 2:
Girl - Girl (I 2 /MM 2)
Lo

Researcher: v

Between these 2 materials ({(I 2) and (MM 2}) about the working stuffs which one do you like?

Girl 3:

I think I like the computer better because you don't have to read a lot. You can hear sounds and stuff.
I like very much about how the structure of the ship is being made

Researcher:

What about the book ({I 2))?

Girl 4;

The illustrations are very good. Information is really helpful.

Researcher:

How'’s the content ({I 2))? Is it too much?

Girl 3:

When we were looking at the X-Ray parts, because I'm quite young I don’t understand the way
they put it in the book, They kind of put a lot of new words in..When it is in a book, you find that it
is ...new words in here I haven't looked at before, haven't seen one before at any time...

Researcher:

What about the one In the computer (MM 2), when you look at X-Rays in the computer?

Girl 3:

I could understand that a lot more.

Researcher:

When you have it in a book (I 2) you have to read out and it takes sometime and in this computer
what happens (MM 2)?

Girl 4:

We were watching this film about how X-ray is done, and it read a paragraph out to you and
explained it in simpler words and explains some of what the hard words were..,

The boys had these to say:

Session 2:

Boy - Boy (MM 2/1 2)

Researcher:

Which one will you remember better?

Boy 3:

Probably the multimedia (MM 2) ...it is easier to remember because you've got like the pointed hand
to read and you just have to click on the things you want to read ..it has a little box there...
Researcher:

When you were looking at the topic on laser just now, comparing it with the book (I 2) how do you feel
about it? i

James: !

In the book({I 2) it says that laser can be reflected..a bit more boring than the multimedia (MM 2)
because in the multimedia it shows you how it works.

The girls in this session explained in detail their experiences going through the topic
on electricity in multimedia (MM 2) and expressed how the application made them
understand things better than the book (I 2).
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Session 1 and 2:

Girl - Girl (L2 /MM 2)

Researcher:

What about the animation, the cartoons...?

Girt 3

Really good

Researcher:

How do you like that compared to the mammoth in the boqk? )

Girl 3

On the computer the mammoth flies and you've got movements

Researcher;

How do you like it?

Girl 4

In the computer they move and in the computer you see clearly exactly what happened.

Researcher:

When you compare this with the computer which one would you prefer7

Girl 3

Cornputer probably...

Girt 4

Yeah computer as well because you can see movements and got sound as well

Girl 3

When we were on the circuit there we pressed the button and it showed us how the circuit works and
you can see the circuit.

Researcher:

In the book?

Girl 4 )

In the book it would be good...when it talks about electricity on the computer it has sound effects.
Girl 3

The last thing we were looking at was the hair dryer with the mammoth and showed you how the
electricity kind of got struck by lightning ...showed you it ¢an attract ...

Researcher:

And when you see it on paper like this?

Girl 3:

I find this really good ...in the computer this bit actually moved and it showed you that these bits
actually protected the hair and still made them stick to the comb. When I see it like this (in the book)
(I 2) I am not sure what these things are but in the computer (MM 2) I could see It better because it
is kind of lighter in the computer.

d. Reactions about learning and teaching from these materials

When asked about their preferences for learning using multimedia they had this to
say...

Session 2: %

Boy - Boy (MM 2/1 2)

Researcher: v

When you talk about learning which onc-zL do you prefer?
Boy 3

1 dont mind. I like reading and learning from a computer and a book,
Researcher;

You mean you like both?

Boy 3

Yeah..,

Boy 4

It doesn't matter really...It is more fun to do on a computer.
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Session 1:
Girl-Girl (I 2 /MM 2)

Researcher:

What about when selecting a topic?

Girl 3

It is easier to go directly to the topic in a multimedia
Researcher:

What about you Girl 4?

Girl 4

Probably the computer again because you can go into the kind of stuff ... I think it is a bit better

cord

However, the children said something different when a guestion was asked about
their reactions to a teacher teaching using either of these or both,

Session 1;

Girl-Girl (I 2 /MM 2)

Researcher;

Now, if a teacher is going to teach the topic on machines and all that...you prefer your teacher to'start
teaching the topic using a book or a multimedia?

Girl 4

ghmn, I prefer her to start off with a book and then go in pairs in a computer

Researcher:

Why do you think like that?

Girl 4

In the book you can check with the whole class and they can see it and for yourself you ¢an understand
it better to start off because it starts off with the basics... In the computer there might be different
topics and you might not make much of it. .

Researcher:

You might get confused or something?

Girl 4

Only if you just started on the project but if we were kind of in the middle of it I would go on to the
multimedia.

Session 1:

GIrl-Girl (I 2 /MM 2)

Researcher;

If there are a mixed variety of things in the classroom both a book and a multimedia, book alone or a
computer alone which one would you prefer?

Girl 3 ’

T'll take a bit of each s

Girl 4 !

Yeah me too...

The boys have a lot more to say about using multimedia in teaching. The exchanges
“show how it could be used and their perceptions of methods.
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Session 2:

Boy - Boy (MM 2/T 2)

Researcher:

If a teacher gives you a topic on the Way Things Work which do you think do you like the multimedia at
the beginning, at the end or in the middle? Where do you think the multimedia should be?

Boy 4 o

At the end of the lesson when you want to go a little bit-more detail you would want to do the book
last. You have the muiltirnedia at the beginning and the bogk at the end. The book explains a bit more
therefore it becomes a bit more complex. To know the basics you should have the computer first. When
you want to know a bit of detail you refer to the book.

Researcher: .

What about yourself, Boy 3?

Boy 3 . K ‘

I put the computer at the end because you read it and you go on to the next on laser in the computer
you can watch it simpler,

Researcher:

You think you like to read everything first and then look at the multimedia..why?

Boy 3

Books a bit boring but if you put a computer it will be a bit more exciting because it explains to you how
it works and stuff,

Researcher:

So you want it to be at the end, why?

Boy 3

Well if you leave this first and there is a question on the multimedia you den't know it saves you going
into this book and reading it again.

Researcher;

Now if a teacher uses a book, a muiltimedia only or both, when introducing a lesson, at different times
of day, in & week or so, what do you think of that?

Boy 4

If you have a lot of time to study you will do the book...you will get more done but If you have a short
time that will be the multimedia because you can get to it quicker

Researcher;

What about you Boy 3?7

Boy 3

It is the same as Boy 4 because if you read a book it is longer to read than if you get it on the
computer.

Researcher:

Do you like a teacher using a variety of materials or one kind of material?

Boy 3

If depends on what you are doing really...depends on what kind of lesson, long term, short term, test...

!
e. Reaction to games and learning from them

Since the boys were very keen to start off with the game when they first interacted
with the multimedia the researcher posed most questions about games to the boys.
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Session 2:

Boy - Boy (MM 2/I 2)

Researcher:

If you are learning something from a game...one in facts only and one in a game which one do you
prefer?

Boy 4:

1 prefer the games because it is more fun to do and encourages you to do it.

Researcher:

Do you think you can really learn from a game or do you thlnk it will put you off using it? What do you
think?

Boy 4:

You still have to think in the game ... It still makes you think about it.

Researcher:

So you think it is much more fun if facts are in a game form .

Boy 4:

Yeah...

Boy 3:

1 say book because you can read all that, in the games all you have to do is just clicking-clicking and
clicking. Depends on the game really...On the game if you get it wrong it tells you the answer. From it
you can learn anyway even when you win or you lose, When studying, I prefer the book.

Researcher:

Is it because you can flip it again and again so that you can remember better? People say that when
you look at the screen you tend to forget...?

Boy 4:

Might have to read it once or twice in the book...had to understand teeny weenie bits...usually explains
it all in detail and you have to put it together ...in the computer the facts are at the side for you to
understand but you tend to forget game things whatever...

Researcher:

If facts you would remember than game form?

Boy 4:

Yeah

Researcher:

If it ask you a question like ..What is? Who is?

Boy 3:

Usually, multimedia or game thing it tells you simple questions that is not too confusing...something,
which is quite well known, or something quite important that happens so it will be easier to remember.

f. Other issues

Their reactions to some of other issues discussed in the interview were as follows:
.

}
i. Quizzes or Tests

There was no chance for the children to look at quizzes in these session because the
multimedia was not exploited to the fullest and the area on quizzes were left out for
some children.

73



Session 2:

Boy - Boy (MM 2/I 2)

Researcher:

What about a test, how do you like it in a multimedia or a book?

Boy 3 . :

I give the book. You learn more and you should be able td _énswer questions if you learn more.
Researcher: : .

If I have got many books and I give you a quiz and you cén find out the answers in the book or I give
you a multimedia and down there if you make a mistake you just click and you get the answer which
want would you prefer? .

Boy 3

I'll use the multimedia I'll get the answers quicker..well, books you have to go to the index and if you
have got something that you need to know it is a bit longer because you have to go to the index. This
will be quicker.

Researcher:

You are talking about speed ...what about your liking?

Boy 3

Well, I will go for the multimedia more fun.

Boy 4

Ehmn...I'll go for the multimedia as well because it is more fun to do probably...

ii. Best time to use multimedia:

The children’s answers indicate their preferences

Session 1:

Girl-Girl (I 2 /MM 2}

Girl 3 .

In the bocok you can check with the whole class and they can see it and for yourself you can understand
it better to start off because it starts off with the basics.. In the computer there might be different
topics and you might not make much of it.

Researcher:;

You might get confused or semething?

Gir 3

Onty if you just started on the project but if we were kind of in the middle of it I would go on to the
multimedia.

iit. Getting information from multimedia

A number of issues about gettir%g information from multimedia were discussed in this
session. A better understanding‘i' of what the children mean would be to look at
Figure 3.12 and 3.13 below.

/|

n

Figure 3.13: Electricity in Multimedia {MM 2)

Figure 3.12 Electricity in Printed Form (I 2)
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Session 1:
Girl-Girl (I 2 /MM 2)
Girl 3
When we were on the circuit there (Figure 3.13) we pressed the button and it showed us how the
circuit works and you can see the circuit.
Researcher: .
In the book? et
Girl 4 e
In the book (Figure 3.12) it would be good..when it talks about electricity on the computer it has
sound effects.

- Girl 3
The last thing we were looking at (Figure 3,13} was the hair dryer with the mammoth and showed you
how the electricity kind of got struck by lightning ...showed you |t can attract ..
Researcher;
And when you see it on paper like this?
Girl 3
I find this really good ...in the computer this bit actually moved and it showed you that these bits
actually protected the hair and still made them stick to the comb (Figure 3.12), When I see it like this
(Figure 3.12) [ am not sure what these things are but in the computer I could see it better because it
Is kind of lighter in the computer,

Session 2:

Boy - Boy (MM 2/1 2)

Researcher;

You think that by just looking at the multimedia you can understand stuff?

Boy 3

Yeah you can understand it quite easily

Researcher:

What about a book, if you are given a book what do you think?

Boy 3

The book you will be able to learn more and slightly you might have to read it. You just might have part
of it to understand a teeny weenie bit that is difficult to understand but not much just a teeny weenie
bit. It explains in detail stuffs so you have to put it all together to see what it is like...

Researcher:

What about you Boy 47

Boy 4

The same as James when you lock at the book you have to look at everything in order to understand
and when you look at the multimedia you get the facts there and then

Boy 3

With the book you've to read the whole lot to understand it, but the multimedia you just have to read
the topic to understand it.

Researcher;

Which one will you remember better?

Boy 3 i

Probably the multimedia ...it is easier to remember because you’ve got like the pointed hand to read
and you just have to click on the things -you want to read ...it has a little box there...

Researcher:

If I give you the Human Body in multimedia and books which one do you thing you like better?

Boy 3

I prefer the multimedia because you can go through all of them and I probably prefer the same about
the Human Body on the computer disc because you can pick on which one you like

When information concepts were complex and abstract like electric flow and electric
circuit, etc. presentation in multimedia has made it a preferred option than the one
in the book. The children find comprehending facts in multimedia much easier than
books when the explanation given in a book form became too wordy and too much
for them to comprehend.
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iv. Getting information_from the Internet

Session 1:

Girl-Girl (I 2 /MM 2)

Researcher;

You have learned about the Human Body and I heard that you even have it on line on the website. How
do you like learning through the website. -

Child 5 o

Yeah it could be interesting but it takes a long time into the actual article.

Child 6

It takes about 5 minutes to get into the complete article
Researcher:

And when you do get In do you like it?

Child 5 .
It was hard ..when we were looking at arteries and veins they coll
Researcher:

Were you frustrated?

Child 6

Yeah...I prefer the bedy book to that on line

Id find the complete subject...

iv. Gender issues

Session 2:

Boy - Boy (MM 2/I 2)

Researcher:

There is an opinion that people say boys like computers compared to girls ...have you heard of that...
Boy 4

I have heard about boys with toys but not computers...

Boy 3

No

Researcher: .

What is your opinion about that?

Boy 3

Well boys are not like girls just studying for ages. They want to be out playing football and want to get
it all done so they prefer doing it on a computer,

Researcher: ’

What about you Bay 4?

Boy 4

Well I think that girls like to take a bit longer in answering their questions right but boys want to go out
and play-getting facts from a computer Is faster.

Day 3

3.7.5:

Session 1 (GiH - Girl; 1 Information Book (P I); 3 Multimedia CDs (MM E/ MM EX /
MM G)) ‘
Session 2 (Boy - Boy; 3 Multimedia CDS (MM E / MM EX / MM G)); 1Information
Book (P I))

[

One information book with a photographic illustration (P I) and three multimedia
CDs (MM E / MM EX / MM G) were given to the children.
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Figure 3.14 is the information book chosen for this session. Figure 3.16 a
multimedia exploratory and simulation CD “The Magic School Bus” (MM EX) -
Dinosaur; Figure 3.15 an encyclopaedic- multimedia CD (MM E)} “Dinosaur” and
Figure 3.17 an interactive game CD (MM G) ‘?,Rinosaur”

Figure 3.14 The Walking Figure 3.15 Dinosaur CD
Dinosaur Book - Photographic The Encyclopaedic format
Hlustration (P I) Textual (MM E)

Design

Figure 3.16 The Magic . Figure 3.17 Disney -
School Bus- Exploratory Actlvity Series Interactive
Simulation Format (MM EX) Game CD (MM G)

1
i
1}

3.7.6 Findings

a. Reactions to different_tgxtual designs and multimedia

L. Information Bogk (P I):

The photographic illustration {P I) in this book seemed to attract the children
especially the girls. But when this book is placed with the multimedia CDs (MM E /
MM EX / MM G), and the boys were left to choose, they chose the CDs.
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ji. Multimedia CDs (MM E / MM EX / MM G);

From the three multimedia CDs (MM E / MM EX / MM G) the girls took first of the
CDs on top of the table. The boys however c_hqse the game CDs. One very cbvious
reaction of the girls when u'sing the CDs was’ reading aloud. One of them read out

loud everything that was on the screen of the éncyclopaedic format while the other
girf just read the titles aloud.

b. Preferences when asked to choose

This is what the girls had to say.

Session 1
Girl - Girl MME /MMEX /MM G / PI)

Researcher:

You have looked at different versions of multimedia (MM E / MM EX / MM G) and book (P I), if I
were to ask you, which one you preferred which one would you like?

Girl 5

The first one...the book (P I) ...it tells you more about Dinosaurs

Girl 6

The book (P I}, yeah ..tells a lot more about Dinosaur

Researcher:

Any particular reason why you think that way?

Girl 5

I think it just that it tells more information ...

Researcher:

What about the one that you have seen in the first multimedia on Facts about Dinosaur
(MM E)..?

Girl 5

Yeah...that one is gocd as well ...

Girl 6

I think it is quite good

The boys did not precisely state their preferences.

Session 2 7

Boy- Boy (MM G /MM E / MM EX / P.I}

Researcher: v

You have looked at all forms of materials just now, three different CD's (MM G /MM E / MM EX) and
aone book (P I). If you were given a choice to choose of all the materials which one would your choice
be?

Boy 5

Probably I choose that one ...the Magic School Bus (MM EX)

Boy 6

Well, they are all goed, 1 like them all, and I thought the computer is very interesting and the book as
well

Researcher:

Which one?

Boy 6

The one with the facts, labels and stuff (Facts on Dinosaurs) (MM E), which I think kids wilf like, The
book (P X) is very interesting as well
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Session 2

Boy- Boy (MM G /MME/MMEX/ PI)

Researcher:

How do you feel learning from the screen as compared to learning from the book?

Boy 6

On the screen It's a bit lazier, It doesn't Invelve much reading. It has sound effects that can talk to you.
Researcher: ' .

So...how do you feel with such an environment?

Boy 6

Learning with a computer is good because there is a lot more that you can do then a book...but with a
book It is very good because when you are reading it you're able to learn from it

Researcher:

Which is better or the best as compared?

Boy 5

Both are good

Boy 6

Better at different levels

Researcher: .

What about when you are reading facts from the computers ...the one on a screen compare to the book
which one makes you understand better,

Boy 5

I think T understand the books better ... the computer are set up for little kids and it doesn’t make any
sense to me..like "The dinosaur eat meat..."but if you are reading a book It gives you more difficult
words which have more meaning...Computer more simplified, When you are on a computer when you
must click a button you don't really know where you are going but in a hook ...not generally interesting
but you can get on to chapters and things.

¢. Design features in the multimedia as compared to books

When comparing the design features in the multimedia to the books the children
has this to say:

Session 1
Gid - GPl MME /MMEX /MM G/ PI)
Researcher: i

I heard you were reading aloud in that one {Facts about Dinosaur) {MM E), why?
Girl 5

Because it involves concentration
Researcher;

What about yourself Girl 6?

Girl 6 it
I read only the titles aloud. i

Session 1

Girl - Girt (MME /MM EX/MMG/ PI)

Researcher:

How do you find reading from the screen and reading from the book?

Girl 5

From the screen ...I can go round it ...the sentences are a bit simpler so I prefer it from the screen
Girl 6

I prefer reading from the book. From the screen it is a bit express and it gets annoying...you.can't
actually read it. You get a bit mixed up.
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Session 1
Girl - Girl MM E /MMEX /MMG / PI)

Researcher:

When you are learning something do you prefer to read from the multimedia or learning from the
book...

Both Girl 5 and Girl 6: -

Ehmm...from the book .

Researcher:
Why?

Girl 5

I don’t really know why really..ehmm...but you know...I can see the words better

Researcher:

If it is from the screen how do you feel?

Girl 6

Well, it is a bit bright .. glaring...a bit annoying

Girl 5

In the book (P I) it is quite good..got more information with many words on the page. In the
computer (MM E /MM EX)... pictures in computer

Researcher:

When you look at the movie itself..how do you find the animation? Do you like the moving pictures
compared to still picture in the book...which one do you prefer?

Girl 5

I prefer the video ...it is more realistic

Girl 6 -

I prefer the book {P I) ...it feels like the dinosaurs are going to come out

Researcher:

When you look at the movie itself...?

Girl 6

Ehmm...it doesn’t really...it is moving and stuff but I like the book (P I) better because it is slower
..not fast ..because it tends to get rather noisy..book is quiet and quite good (P I)

Researcher; ’

What about the one in the Magic School Bus {MM EX)?

Girl 5

I thought it (MM EX) was rather fun because you can click on things...it is good for introduction ones
like for 7 years old and stuff

Girl 6

1 like the magic school bus {MM EX) because it is kind of making your own life in...I like in one way you
have to drive a car...I mean a bus...

d. Reactions to learning and teaching from these materials

$
When asked about learning usingr multimedia the girls had this to say...
L

Session 1
Girl - Girl ( MME /MMEX/MMG /P I)

Researcher;

If you were to learn about something would you like to explore it like the Magic School Bus

(MM EX) or as you read it in a book (P I). Which one do you like?

Girl 5

About the book (P I) ..it is like one person..you don't really get to do things together and get the
time...That one (Magic School Bus} (MM EX) you get to share and discuss them things and to
understand. ’
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The boys have this to say:

Session 2

Boy- Boy (MMG /MME /MMEX/ PI)
Researcher; .

If you are thinking of learning something...?
Boy 6

For learning I take the one with Facts on Dinosaurs (MM €) because that one is more educational as
well

Researcher: _

What about the book (P X)?

Boy 6

The book (P I) is very good...

Researcher:

If you are given a choice which one do you prefer?

Bay 5 :

I ¢choose the book (P I} ..

Boy 6 .

I think this one (P I) too

Researcher:

Why?

Boy 6

Well, in the book (P I) you've got all of themn in one. You don't have to look at many things...you've got
the content, you can look at the content and it is more fixed then you just have to look at the content.
While in a computer {MM E) you are just looking at something and it takes ages to load up.

Boy 5

If it doesn't take long to load up then I think [ would like it.

e. Reaction to games, and learning from them

These children were given a game CD (MM G) together with other educational (MM
E / MM EX) CDs.

Session 2

Girl-Girl (MM G /MM E / MM EX / P I)

Researcher:

What about playing games...do you like the games?

Girl 5 i

Yeah...I like..the Disney (MM G) ...céming out with the puzzle and creating our own dinosaur, The
waterhole game was quite hard but afte1r awhile you get the hang of it...

Researcher: ’

How do you find the board game (MM G)?

Girl 6

A little bit like bowling...

Researcher;

What do you feel of a real game...if you have a dice and you have the one in the computer
(MM G) which one do you like?

Girl 6

Probably real life because you will really get into the game..,

Girl 5

You know that you are holding something
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Session 1

Girl - Gil{MME /JMMEX / MMG / PI)

Researcher;

When you lock at games do you think you could !earn something from it?

Girl 5 .

It depends on what sort of game..if it Is a question game you can get quite a lot of information but if it
is like...it doesn't give information o

Researcher: ‘.

What about the game you look into...is there much information you get from it...

Girl 5

No, not really ...it is more puzzles and games,

Researcher:

What about yourself Girl 67

Girl 6 W

The monkey just tell you how to play the game...doesn’t tell you abiout dinosaurs and things...

Session 2

Boy- Boy (MM G /MME / MMEX / PI)

Researcher:

What about having educational materials in games form?

Boy 6 i

Yes, that is good ..when you are learning it on games it make things more famlliar, can teach better
and a bit more up to date

f. Other issues

The children gave their reactions to questions about other issues even though not all
of the questions asked in the earlier sessions were asked because of time
constraints. Looking at 3 multimedia CDs took much longer then locking at one as
was done in the earlier sessions,

i. Quizzes or Tests
This section was not being questioned in this session because most of the
features found in the CD did not have such features.

ii. Best time to use multimedia

Session 2 ;

Boy- Boy (MM G /MME /MMEX/ PI)

Researcher;

If a teacher uses a multimedia and a book, both or either one, beginning, middle or end, which one you
prefer

Boy &6

I don’t know...I dont mind

Boy 5

Yeah ...I don't mind too
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iii, Getting infarmation from multimedia

Session 1

Girl - Girl (MM E /MMEX/MMG / PI)

Researcher;

If you want to get information you prefer getting it from’ thé multimedia with facts or from books?

Girl 5

From multimedia with facts...it would be if you want to research seme more because you can get more
information from it...from the book it tells you everything on a page

Researcher:

What about you Girl 62

Girl 6

I think the facts {(Facts Multimedia) (MM E) are good...If you click on one of the red words or bolder
wards you can go on to different things about that kind of things.

Session 2

Boy- Boy (MM G /MME /f MM EX / P I)

Researcher:

Do you feel tired reading from the screen?

Boy 6 _

Reading from the screen it has bright colours...it makes your eyes water a bit

Boy 5 .

I don't really feel like that...it doesn't affect me unless I am quite tired at night. When I am looking at a
computer, the man talked too fast when you are reading a book it is a bit slower and that is what I feel
Boy 6

If you get things that stimulates a bit in a computer it makes it not as fast...if I am given a choice to
study, a multimedia is good and detailed as well...

2

jiv. Getting information_from the Internet

Session 1
Girl ~ Gil (MM E /MMEX/MMG /PI)

Researcher: )

If you are given a mixed variety..books and multimedia...or books solely..or a multimedia solely which
one do you prefer...

Girl 5

I like the computer as well...I think it |s because you don‘t usually get on to the computer at school and
you're well...

Girl 6

..We normally go on the Internet ...on tlJIe TV it Is more interesting...on the websité you don't get things
mowng

Session 2
Boy- Boy (MM G /MME f MMEX / PI)

Researcher:

What about reading from the website? How do you like studying from the website?
Boy 6

1 don't think that was very good...you can't tell whom they are aiming at,

Boy S

Yeah, multimedia is better ...more specific ...you know whether it is for average or good
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Vv, Gender issues

Session 2

Boy- Boy (MM G /MME/MMEX/ PI)

Researcher: )

Let me ask you something a bit different...Have you heard of boys being better at computers than girls.
Have you heard about that?

Boy 6 . R

No...I think it depends If you have a computer at home you will like it better,

T

3.8 Reflections on Methods

Reflecting on the methods used in this study it is very important to note that children
are not necessarily articulate, The researcher had"t"o find ways of helping children to
articulate their reactions. The researcher used a laddering technique to overcome
this limitation. The technique uses answers to questions with another question and
will stop when the researcher feels that they have given enough to express what
they mean,

3.9 Analysis of Findings

In order to summarise the reactions of the children positive and negative reactions in
the tape transcripts of interviews were counted. The total positive and negative
statements given by the children about their preferences to books and multimedia
are presented in Figure 3.18 below.

Day -Session BOOKS MULTIMEDIA

L) z ' B :
Total for Girl 1 17 0 7 9
Total for Boy 1 12 2 18 4]
Total Positive and Negative 29 2 25 9
Statements

Day 1 (Session 2) B+ B- MM+ MM-
Total for Girl 2 16 7 14 22
Total for Boy 2 ) 14 5 10 14
Total Positive and Negative 30 12 .24 36
Statements

Day 2 {Session 1) B+ B~ MM+ MM-
Total for.Girls 14 7 36 2
Total Positive and Negative 14 7 36 2
Statements

Day 2 (Session 2) ) B+ B~ MM+ MM-
Total for Boys 15 9 35 6
Total Positive and Negative 15 9 35 6
Statements

Day 3 (Session 1) B+ B MM+ MM-
Total for Girls 20 3 17 9
Total Positive and Negative 20 3 17 9
Statements

Day 3 {Session 2) B4+ - B - MM+ MM-
Total for Boys 22 1 11 11
Total Positive and Negative 22 1 11 11
Statements

TOYAL SCORE +130 -34 +148 =72

PREFERENCES - BOOKS VERSUS MULTIMEDIA s |

Figure 3.18: Total Positive and Negative Statements about Preferences to Books and
Multimedia CDs for the 3 Day Sessions.
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The results in Figure 3.18 show that the children have many positive views about
multimedia. However, even though the scores for multimedia are higher than for
books, there are many more negative statements about multimedia. In other words,
children do realise the potential of multimedia 'especially when they are given very
abstract and difficult information or content. Mliiltirﬁedia in some ways helps them to
understand things like “electricity” better than ih books. However, when the content
and features are about the same the children felt that they are more comfortable if it
is presented in books. '

An analysis was also made of the video recordings to identify positive and negative
gestures and statements expressed when the children looked at the materials. The
reactions portrayed seemed to demonstrate the children’s sense of engagement or
disengagement to the materials presented to them.

Some of the positive reactions when they interacted with the multimedia gave
evidence of being engaged particularly when looking at an event that seemed to
attract the child at the moment. The reactions were:
e Smiles, amazement and amusement gestures e.g. hearing the introductory
music, etc.
= Laughing and giggling together e.g. when looking at the dinosaurs they created
» Body Language - facial expressions, put hands over the face, moving heads with
the rhythm, etc. e.g. when creating a driving license certificate, etc.
o Expressing positive statements like:
* Cool!” e.g. when looking at the introductory clip of the dinosaur
multimedia game CD
- *1like that” e.qg. whén choosing the characters for the driving license
certificate of The Magic School Bus.
- “That's good!” e.g. when looking at the video ¢lips of the encyclopaedic
multimedia CD
- “Interesting” e.g. when looking at how the arteries work in the Human
Body CD
- “Wow, you can really see how it looks like here” e.g. when looking at the
electric circuit animation ) '
-~ “Much simpler in here than the book...” e.g. when looking at the electric

circuit animation
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- “The lines are finer too, you can see better here” e.g. when looking at the
illustrations in the CD compared to book

- “Looks like fun, lets try it” e.g. when trying to create a dinosaur in one of
the section in the game CD

The children were also cbserved to show some negative reactions, which in some

ways tended to be more towards a sign of disengagement. Amongst the negative

reactions were:

Looking restless and bored e.g. after clicking on a.'r:lumber of parts of the Human
Body . '
Looking at other places instead of the multimedia after sometime into it e.g.
clicking at the bold words to get meanings or words, clicking on other words, etc.
Looks confused. Kept on clicking to get the information faster e.g. information
slow to download from the Magic School Bus CD
Twisting and turning the chair around, playing with a pen, etc. e.g. after
sometime interacting with the Human Body CD
Expressing negative statements like:
*Too much information” e.g. when looking at the Human Body CD
- “Can't see the picture really..what was that? ..Too fast! ” e.g. when
looking at the video clip in the encyclopaedic multimedia format
— “Too fast ...did you hear that? Could not make out what they are
saying ..what actually happens...” e.g. hearing the narration of the
history of dinosaur
— ™ Can't you control it and make it a bit slower..." E.g. the speed of the
movie clip of the dinosaur CD
- “Too noisy...” e.g.’:‘the narration and sound effects in the dinosaur CD
was too loud for the child

The overall conclusion appears to be that, whilst they like the idea of the multimedia,
there are many features of these particular applications that they did not like.

The books alse had positive features and were familiar to children so there were

fewer negative comments. Some reasons they liked the books were:

they preferred to read rather than be read to
they could flip through the pages and feel the books

they were more in control of wh_at they wanted to see
they could look at the information at their own pace
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They felt it was much easier for them to engage with books and to manipulate them
than it was with the multimedia. If they had to find information In multimedia CDs,
they often felt overloaded “too much there” or.?‘tloo constraining”,

4

3.10 Discussion

What conclusion does this lead to about the use of multimedia applications by
children? Should we continue designing multimedia applications for children or is it
too early to tell? The evolution of multimedia is still in its early stages. It has existed
for about 10 years, which is very short compared to the evolution of the printing
press.

However, the news of companies closing down their production of multimedia
applications does make this question important - should we stop designing them? Do
they add nothing for children compared with books? Alternatively, should we analyse
which features of multimedia designs they responded positively to and which ones
they did not? The children do have many positive views of multimedia and it may be
a question of designing for these aspects and avoiding the features the children were
negative about.

The children were positive if the CDs were “Game-like things” and when they had
more control of it. The findings also show that there is evidence of differences in
reactions between genders. E.g. boys find getting information from multimedia much
more fun and faster as compared to reading it from books whilst girls preferred to
read it from a book because the({y could be more in control. There are also differences
in reactions between the novice and expert users - the ones who are familiar with
computers and the ones who are;'not. E.g., the expert users tended to get impatient
much faster when the information takes a long time to download.

Some of the reasons why they do not like the multimedia CDs were that there is
often too much information that was given on a page. E.g., when the children were
looking at The Ultimate Human Body CD, the design feature gave the children too
many options to look at; the x-rays form, the skeletal form, and the muscles and
flesh form, etc. The children looked confused and seemed lost and did not know
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where to start. Their comments were “Too much information in one page...sort of
confuse you..Don't know where to look at first”.

The children liked “game-like things”. Children ‘found this feature fun. The children
were engrossed playing the jigsaw puzzle of tI"ié dir;osaur even though both the boys
and the girls preferred more challenging games than the CD given to them. Children
believed that if well designed, they too could learn from games, They expressed that
learning from games would be more up-to-date than learning from conventional
methods. | '

The children liked animations in multimedia. Seeing the electric circuit at work
helped them understand the concepts more easily, Even though they do like the
movie in the CDs, cartoons were still the preferred option,

They also expressed their liking for multimedia that allows them to create and be in
control. The children seemed very engrossed when they were creating their “looks”
on a driving license certificate to ride “"The Magic School Bus”. They liked the fact
that they could personalise things that they could create despising the Internet
because the Web sites seemed to * not know where they are aiming at”.

One of them expressed his liking of the idea of “allowing you to choose and be in
control of the trip you want to explore” as in *The Magic School Bus”. The child was
allowed to be the driver of the bus. The simulation effect was good because the
children felt that they were more in control of the situation than the multimedia.
Having a role to play gave the power the child needed to decide what suited them
best. Having it all laid out on the screen and being narrated to actually restricted
their control of the situation. | '

The children also expressed their liking for immediate feedback. Surprisingly these
children were positive about quizzes in the multimedia. They especially liked the
instant answers to quizzes., Some of their comments were that they could get the
correct answer right away and the multimedia could explain if they got it wrong right
away. Therefore, it is much easier to look up the answers frem a multimedia than
from books. The boys found this feature saves time whilst the girls found them
useful because searching for answers from a pile of books could be tedious and
sometimes distracting.
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When CDs were considered better than books, their comments were:
- The words used were simpler words
- The illustrations have finer lines, therefore could be seen more clearly
- The multimedia gave more information 't;écaﬁse more information could be
got from words in bold ‘
- The multimedia showed how things work step by step and therefore helped
them to understand much better

The examination of other issues also demonstrated some important features and
uses for multimedia. When asked about its use in teaching, some children said a
teacher should place multimedia at the beginning in order to introduce, others said
at the end after we have understood and want to know more, while some others do
not mind for according to them it all depends on how much time is available. Most of
the children however agree that a teacher should use a variety of materials. Some of
their comments were:

“That would be interesting...but depends on how much time we have really...if
there is no time the multimedia is much faster...”

When asked about the Internet they expressed their dislike (even though this sample
is too small) because they feel they were not in control. They do not know whom the
Internet is aiming at. They felt that they could not interact with it and therefore felt a
bit bored. A boy said games are interesting on the Internet, while one of the girls
said she liked emailing. It is however important for us to recognize that the Internet
nowadays do offer multimedia experiences similar to CDs if the child is directed to
the appropriate websites. ;

When asked about gender issueé on what do they think of the opinion that boys like
computers more than girls they said they have not heard of it but have heard that
boys love to play computer games more than girls? When an opinion was asked one
of the boys had this to say: -

“I guess because boys want to get information faster so that they can get to
play football...computer gives information faster than reading...”

"Girls tend to be more serious..|ook at details..wants to get things right... so
girls might prefer to read books”

“We just want to get the information and want it fast..so computer is a good
idea” '
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3.11 Conclusions

Multimedia has great promise. The diversity of"rhultimedia applications in the market
shows that there are many ways of approaching the design of multimedia
applications. But at the moment nobody is quite sure what works and what does not.
It is just like producing a book; some people are producing it in 2 number of pages
while others are approaching it entirely differently":‘:"rl':e few examples that were
found so far have led us to see such vast differences of characteristics from one to
another. It looks as though there are promises of doing things better but the issues
are not very clearly defined. This research intends to look at these issues
systematically and to define what is actually meant by successful multimedia.

The children were not given any task to do in this pilot study. The researcher wanted
to see whether the design features in the multimedia could give some kind of force
or drive to influence the children’s behavicur with the application. From the findings
in the pilot study, the researcher hypothesises that, for children, the level of
interaction and control in multimedia applications (especially educational
applications) is very important. These factors tended to be the driving force that
influenced the children’s behaviour with the multimedia applications given to them.
Some children tended to be engrossed by some features and distracted by others.
The findings in this study seemed to exemplify the fact that this behaviour is about
the issue of engagement and being engaged.

Basically a multimedia has to be interactive to engage children. Children must be
able to ‘do something with it to I'make them engaged by it. Passive design, like just
looking at the information on a screen, bores children, The children were bored
looking at the movie clips. Therefore, the multimedia must have a feature that allows
some form of interactive activity. However, the pilot also demonstrated that it is not
enough just having interactive features to make children engaged. Children do not
like the idea of not being able to interact with it at all but also do not like having too
many varieties of interactive features in the application which overlcaded and
confused them, There was something more about interactivity and interactive design
feétures that needed to be explored. Studies that follow this pilot study based on
issues of interactivity and the children’s response to it. ‘
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Chapter 4

Engagement & Interactivity in Multimedia

4.0 Chapter Outline

This chapter examines the issues that have.been Identified in the pilot study by

reviewing the literature relevant to the emerblng concepts. This chaptér locates
theoretical issues and concepts especially of engagement and interactivity that will
help us understand the way the children reacted to the multimedia applications given

in the cases in the pilot study.

— The Engaging Multimedia
. Experience (Study 2)

Chapter &
=1 An Engaging Multimedia Design
Model for Children
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Chapter 7

Testing the Engaging Multimedia
Design Model
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Chapter 8
A Study of Previous Experience
| (Study4)

Chapter 9
] An Investigation into Protonged Play
(Study 5)

Figure 4.1: Chapter 4 in the Thesis Structure
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4.1 Introduction

Findings from the pilot study have demonstrated that there are two major issues
that needed to be addressed when -designing for these children: one the
interactivity issue and another user engagement issue. Children liked to be able
to interact with the multimedia application given to them but how long they want
to interact depended a lot on the specific deéign features of the application.

There are many issues about interactivity and user engagement (maybe not
ekpressed by this exact term) being discussed in the I;teratdre. In reviewing it the
focus will be on the issues that are relevant and réiated to the results of the pilot
study.

4.2 Theoretical Issues and Concepts
There are three major areas of literature to look into fdr relevant theoretical
issues and concepts:

1. The Psychological Literature

2. The Human Computer Interaction (HCI) Literature

3. The Educational Literature

4.3 The Psychological Contribution

The pllot study demonstrated that the most important factor about children’s
preferences for the multimedia CDs had to do with the ability to interact with the
System‘ so that the multimedia could promote a sense of "engagement” or “being
engaged”. In other words the design features created in the CDs have got to have
very powerful elements to draw the user’s attention so that he or she would not
want to stop when asked if they wanted to do so. Therefore if a multimedia
application is to be engaging for children the design features in them must be
able to make the user fully immersed. Seeking some relevant psychological
contributions to help understand being engaged or not being engaged by an
activity may be helpful.

4.3.1 Passivity versus Activity

The concern about the issues of not being engaged, disinterested and boredom is
about passivity versus actiVity. Schank (1993) studied two forms of software that
could encourage learning via multimedia computers: simulation software and
multimedia software. He found educational software tended to promote
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passiveness. He commented on the designs he found in educational software as
follows: |

“Computer programs that were intended to be educational have invariably
asked students to do little more than “press button for next page”” {Shank
(1993) p.54)

Kerawalla (2002), a cultural psychologist,l_ found educational CDs bought by
parents we.re not fully expl'oited and favouFe'gi By their children. She found that
entertainment games are much more popular than educational titles. In her 30
day study of naturalistic, uninterrupted computer use she demonstrated that the
children still opted for entertainment games even when 6 brand new, well-
received, market leading, educational titles were made available to them. The
findings showed that educational software is relatively unpopular and children find

entertainment games far more attractive.

The children iln the pilot study reported in Chapter 3 only played a passive role in
the multimedia applications given to them. Similarly the children in Kerawalla
(2002) reacted in the way they did because they were placed in a passive role,
Educational CDs designed for children, in most cases, lacked the ability to
encourage the viewer to play an active role when interacting with them.

Schank (1993) found that for a child to appreciate and like a multimedia
application there must be some kind of activity occurring between the user and
the computer application. Schank {1993) suggested that students learn well when
they are engaged in active exploration, interpretation, and construction of ideas and
products with multiple resources.

b
The findings from the pilot study suggested that passivity led to disinterest and
boredom. The multimedia did not engage the children.

"..You just sort of look at the screen. You sort of not do anything.
Everything is there on the page looking in..."

Engagemenf is only possible if there is some kind of force or drive to encourage
children to interact. Maybe if the children had been given a task, for example, to
find certain information to answer a given question, their reactions to the
multimedia would have been different. When the purpose was to see whether the
design features in the application encourage them to want to interact with it, the

lack of a specific task seemed to be an important disincentive.
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According to psychologists to be able to do something or to want to do something
has to come from some form of drive or motivation or energy. Haber (1966)
divided drive or motivation into two forms; primary and secondary drives. Miller
(1961) in Haber, describes the importance of drives in the performance of learned
behaviour, individually or socially, normal or abnormal. Corsini (1984) referred to
motivation as directing and steering goal dlrected behaviour. These are
descriptions in general terms.

Describing motivation in this research context would mean trying to understand
why the children acted the way they did. Specifically, this would be, what made
children wanted to continue doing something and what made them disinterested
and bored. Therefore the question to ask is how to get them motivated to use the
software given to them. Sometimes in the pilot study the children seemed
engrossed, interested and engaged but not very often. There must be a reason
for the children to react in this way. To be motivated is to have drive, energy and
direction. It could come from rewards that you get after the task. Rewards could
be extrinsic, for example, that you get marks for doing it. This was not possible in
the pilot study. Another possibility is that if the children are active and can do
things with the multimedia that enable them to set and achieve their own goals.
This is described as ‘intrinsic motivation’; the drive comes from doing the task
and getting to the end point.

On the occasions when the children behaved in this way, i.e. not wanting to stop
or looking very engrossed, the children éeemed to be intrigued by what they were
doing at that moment in time. In psychology there is a language for that. This is
more of an intrinsic engagement. Lewin’s (1952) referred to such a phenomenon
as the matter of task completioh. The person is intrigued by the task he or she is
undertaking because of the drive to complete it. So when we talk about the
design issues as opposed to the psychological issues, the fact that the design
rendered the child passive meant they could not pursue task completion and they
got disinterested and bored. This could occur even if the multimedia had some
interesting features in it. However, if the design could be made active, the
intrinsic drive could be stimulated and the children could be engaged.

In this research it may be necessary to look at the effects of extrinsic and

intrinsic motivation and how they relate to giving the children an active role in
using the multimedia.
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4.3.2 Being in Control or in Charge

From the pilot study there was evidence that children found books more
appealing because the books allowed them to be in control or in charge. The
children preferred the book, because they could look at .it at their own pace in
their own time. ' o

*If T had to choose I prefer the book,..like‘\/pu can do it in your own time”

“When it is a book you've got still pictures you can like looking at, sort of revise on
them, but in multimedia the pictures are moving and you're like have to look
quickly at them” .

Some children felt that they could be more engaged with books than multimedia
because it is much easier to manipulate them and therefore be in control.

Selvidge and Phillips (2000), when examining reading comprehension and
usability of a paper book and an electronic book found that there were no
differences between the two mediums for both reading speed and reading
comprehension. They also found that users rated the reading task difficulty about
the same for both the paper and the e-book but differed in their preferences. The
ones who preferred the paper commented that they preferred it because they
were familiar with it and were wary of the e-book technology. Other reasons for
preferences for pap‘er were that paper caused less eyestrain and had fewer
glares. Users also stated that they felt more in control with paper than the e-
book.

The users who preferred the e-book liked the page up/down buttons, felt the e-
book was easier to manipulate than shuffling sheets of paper, and preferred them
if the resolutions are low to avoid glare, The main complaints about the e-book
were that it was too heavy and it caused eyestrain,

In the pilot study the children too found the glare looking at computers
disturbing. One of them found multimedia movies noisy whilst bocks were much
quieter. Another did not appreciate the speed of the movie clips in the multimedia
complaining that it was too fast and she could not actually grasp what was
shown. She preferred the book because she could “make it slower”. Another child
did not like to be read to when the narrator in the multimedia narrated the
information. She liked reading on her own because she could understand it
better. All these issues in some ways exemplify the elements of being in control

or in charge.
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4.3.3 Psychological Studies of Design Features

What was the design features in multimedia that mattered to the children?
Designers have tried many ways to impress users but according to psychological
studies they have not always been successful.

Some of the important factors are as follows: .
a, The Overloading Phenomena

In the pilot study children found the informat__ion given in the multimedia
overloaded them. This was both because there was too much there and it was

hard to find what they were looking for.

McKnight (et. al) (1993), when discug;sing how learners navigate around for
Inforrmation, note that learners can get lost or disorientated in large hypertext
structures. This is especially true when there is a lot of information and the
structure presented on the screen is unfamiliar to the children who are more
familiar with the conventions of reading from a printed page. Their views are
supported in some of the children’s comments in the pilot study.

*I think it is because it is on the screen ...it is everything is there and you
can’t focus”

Linkages in hypertext sometimes make things even worse because the learner -
tends to experience an uncertainty, being unsure where the link will lead or what
type or what amount of information will be shown. Jones (1987) in McKnight et
al. (1993) pointed out that being given lots of alternative choices in design often
makes appropriate selections difficult. The user may feel uncertain about what

can be selected and what will happen next.

1

!‘
b. Look, Feel and Manipulate

Studies have suggested that there are ways one could take objects in the real
world and represent them in the corﬁputer world. Clements and McMullen (1996)
review a research study that showed that ideas could be presented symbolically
and found computer representations more manageable, flexible, and extensible
than real objects. Char {1989) in Clements and McMullen (1996) found that when
one group of young children were made to learn number concepts with a
computer felt-board environment using "bean-stick pictures" to select and
arrange beans, sticks, and number symbols, as compared to a real bean-stick
environment, the computer environment offered greater control to students.

Therefore, from the study, it could be suggested that computer manipulative
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capability if carefully presented by using appropriate symbols could be just as
meaningful and easy to use for Iéarning as real life objects. However some things
are difficult to represent symbolically, Whilst some people would find it natural
and easy to work with symbols in this form others often find it difficult.

In the pilot study the children reported thaf"'rr'multimedia tended to lack a sense of
look and feel {the lack of tactile feel) and a chance to manipulate. When the
children were given the “pop-up” book of the human body where they were able
to look at the “mock-up” or mobile function of the heart or kidney by moving
some of the dangling paper parts the children seemed to be engrossed. When
locking at the video clip of the function of the heart in the multimedia they were
not engrossed. When they were asked about their reactions to the "pop-up” book

as compared to the multimedia some of their comments were:

"That one (peinting at book form) got more detalls locking at it...whilst this one
{pop-up) you can see what is there and get things to move and see how they
work.”

Nevertheless, when told that they could get to see movements too in multimedia, one of
them had this to say:

“Yeah...but you can't really see inside of it”

Why did these children react in this way? What made the ability to look, feel and
manipulate in paper form engross the children more than.the multimedia version.
How do we design the ‘look and feel’ of a concept and manipulate something on
the screen with the mouse? Giving a tactile feel in this situation would be to give
the mouse some sort of sense ’}that you can feel the texture, e.g. fluffiness, on the

surface but not the screen. 3

The children’s responses seemed to suggest there is a weakness in presenting a
physical object in an abstract form on a screen. A physical presence will enable a
child to see the size, feel it and even see what it is made of, However, when it is
on the screen it is an abstraction. Even though there may be a chance to
manipulate the mouse to see its effect on the screen, the fact that it is on the
screen made the experience different to that of the physical object.
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4.4 The Human Computer Interaction (HCI) Contribution
- Design Principles, Issues and Concepts

The question that this section tries to answer is what designers should do to
make interaction between users and computer system effective. Some of the HCI
User Centred Design (UCD) Principles may 'b.'e relevant to the design of HCI for
the children. Basically, HCI specialists refer' to exchanges that occur between
users and computers as interaction and the ways in which they do so as
interaction styles.

In the history of HCI the styles have evolved from command entry to menu
navigation systems to dialogues to form-filling to natural language dialogue and,
the most relevant in this study, the direct manipulation interaction style. This
interaction is so far the most favoured form in the design of interaction for
children.

4.4.1 The “Gulf of Execution” and the “Gulf of Evaluation”

Gulf of
execution
- < < Gont
Physical system - 0ais
‘ Gulf of
} evaluation

Figure 4.2: The gulfs of execution and evaluation {(Norman and Draper (1986) in Preece, (1994)
p. 273))

One of the main issues aboutad_irectness is bridging the gap between the gulf of
execution and the gulf ofAevaIua;tion. According to the design principles set out by
Norman {1988) in his User Centered Design (UCD) perspective, successful design
needs to bridge the gap between these two guifs, The Gulif of Execution refers to
the distance between user’s goals and means of achieving them through the
system while the Gulf of Evaluation refers to the distance between the system'’s
behaviour and the user’s goal. Even though children may not have “goals” in the
way that Norman means some of the issues Norman mentions about bridging the
" gaps could be considered when designing for children. ‘

There are two ways in which gulfs can be bridged. This can be done by either
fitting the man to the design (fitting the man to the job (FMJ)) or fitting the

98



design to the man (fitting the job to the man (FIM)). So when a system that has
been designed leaves gulfs they are forcing the man (child) to do things the way
the design requires. If this approach were used when designing for children it
would not work because the child would not follow the rules. The next alternative
would be to design a system to fit the man (child), i.e. fitting the technology to
the way the children work. In other words de,s.lgnlng for children would mean we
have got to try to find out how children wish to use the system to operate things.

Relating Norman's description of this concept to the pilot study is to raise the
question "Does the multimedia application provide*éctions that corresponds to the
children’s intentions or ways of thinking, making it easy for the children to carry
out their task?” In addition, if so, "Does the presencé.of these actions make
children engaged by it?” According to the design principles therefore, multimedia
designs that minimise the differences between the gulfs should be the ones that
have good design features in them,

Some designers do address the gulf of execution by consulting users (children)
before designing either having users as participants in design or as informants or
testers. Such designers use iterative methods to make sure that at the end of the
day the application or system they design conforms to the users’ needs and
wishers. Microsoft’s “The Magic School Bus” series practised this method of
design and in the pilot study children did find this series interesting and fun.

Researcher:

What about the one in the Magic School Bus?

Child 10:

I thought it was rather fun because you can click on things..it is good for
introduction ones like for 7 years old and stuff

v
1
b

As for the gulf of evaluation, Norman suggests that users could change their
interpretation of the system image and evaluate it with respect to their goals or
the designers could change the output characteristics of the system. Trouble
starts when users are children. Whatever images are designed for them have to
suit, at least, to some extent their cultural conventions and some of these need
_ to be learned before they can be understood. On the other hand, when we look at
the designer’s perspective one example of the way the designer could bridge the
gulf of evaluation is to try to design an application that hides the mechanical part
of the system. In this way the designer will be able to put the task on the

machine and not the user (Norman, 1988).
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It is very important, however, that the user should be able to interpret the image
the system shows. The system may, for example, hide from the user all the
unfamiliar, unrecognisable configurations happening “behind the scenes” but
instead just present a graphical representation of an hourglass to indicate

something is happening,

Nevertheless not knowing what is going on-in the system does not mean that
children would be saved from the phobia of knowing the unknown. Children still
feel frightened especially when machines take a long time to download or they
experience error messages along the way. The,:ltrouble becomes worse If the
designer overlooks inserting a recognisable feature or image that helps the user
to understand what is going on.

During the pilot study a couple of children did face some problems with the
multimedia. Some of their comments were:

Researcher:

At the moment you got stuck how did you feel?

Child 4:

I was sort of like, what was the matter with it. I was like I felt what I have done
wrong...

Child 3:

..If it is not working you are thinking I've done something wrong...you always have
that feeling...sort of tension

Researcher:

There is tension there? So In a book ...

Child 3:

It doesn't happen ...so you just sort of ease your way through the information

Therefore the designers must find ways to bridge the gap of the two guifs, the
gulf of execution and the gulf of evaluation, because users tend to blame
themselves and this might put them off the system. Some of the children’s

comments about the Internet u:§ed in the classroom were:

Researcher:

You have learned about the Human Body and I heard that you even have it on line
on the website. How do you like learning through the website.

Child 5

Yeah it could be interesting but it takes a long time into the actual article.

Child 6 : :

It takes about 5 minutes to get into the complete article

Researcher:

And when you do get in do you like it?

Child 5

It was hard ..when we were looking at arteries and veins we could not find the
complete subject...

Researcher:

Were you frustrated?

Child 6

Yeah..I prefer the body book to that on line

100



4.4.2  Direct Manipulation

Ben Shneiderman in Preece (1994) describes direct manipulation as having
features of visibility, e.g. icons that represent objects, which could be moved
around a screen, and a cursor manipulated by controlling a mouse that could
show rapid, reversible, and incremental actions, etc. Well-designed direct
" manipulation systems should engender enthusiasm and elicit enjoyment from -
users, and should have the following properfié.s:

a. Affordances and Constraints

Every object or image of an object gives perceived affordances or constraints that
help the user to take proper actions or made proper judgements of the steps they
.are about to take. Perceived affordances of the image “door" either mean to go'
out or to come in: therefore a “door” icon could be used to resemble an exit or
entrance point while having it “ajar” or “closed” constrains the use of it to only
one action.

Affordances and constraints are other HCI factors to consider when designing for
children. A lot of the multimedia applications encountered during the selection
process to be used in the pilot study did not work very well because the icons
used were very foreign to the children. They lacked affordances and constraints
to help understand the nature of the CD. On the other hand the “bean-stick”
image in the study reviewed by Clements and McMullen (1996) made it easy to
understand how to manipulate them. The bean stick is a very good image
affording us to know about what it is and what we can do with it. Children do not
need a lot of teachihg to know l;'his and therefore this feature worked very well in
the experiment. Icons with poor affordances and constraints could lead the user

to take inappropriate action.

b. Feedback

Feedback is a well-known concept in the science of control and information theory
especially in HCI design principles. The importance of feedback could be
exemplified by the following example from Norman (1988) in Baecker (et al)
1695,

“Imagine trying to talk to somecne when you cannot even hear your own
voice, or trying to draw a picture with a pencil that leaves no mark: there
would be no feedback.” (Norman, 1988, p. 18)
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In HCI a lot of the feedback is done at the direct manipulation level, j.e. at the
physicél skill level. When a mouse is moved in a certain direction, the cursor will
move on the screen as well. We can see the effect on the screen. It is important
to note that for users feedback is not just about getting the results of the
immediate action. Users too tend to appreciate feedback that tells them whether
they have achieved their goal even if the results are delayed rather than
immediate. This phenomenbn suggests that 't_’eedback is needed at a ndmber of
tevels. In other words 'besides wanting feedback at the keystroke level, users also

want higher hierarchy feedback.

Children in the pilot study appreciated feedback; for examples in multimedia
quizzes. Amongst their exchanges were:

Child 2 :
I like the quizzes in the computer because it tells you answers at the end
of the page whilst in a book you get your answers at the end of the book,

The immediacy of feedback In quizzes seetmed to work really well for ¢hildren.

Children wanted immediate feedback rather than delayed feedback. The quizzes
in the multimedia gave the children immediate feedback to answers while in
books the search for answer might lead to prolonged feedback. In other words
children seemed to need full and continuous feedback at all levels on the results
of the actions taken by them.

Not only is an immediacy feedback at the -keystroke level very important to
children but they also wanted a higher level of feedback just as adults do. There
are always questions needing.-!_ feedback when we keep asking ourselves "Am 1
getting to my geal? Am I gettin_g this right, etc.?” We always want that loop back
at every single level of the task'we are engaged in. For children this seemed to be
an important factor to help them focus or staf engaged.

4.5 The Educational Contribution
- Activity and Interactivity

4.5.1 Media Debate

There has been a long lasting ‘media debate’ about whether different forms of
media, including multimedia, actually influence learning. Although this research is
not primarily about learning, it is instructive to examine the nature of this debate.
Clark (2004) says that there is no evidence from comparative studies that
multimedia influences learning. He maintains that
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“All current reviews of media comparison studies suggest that no learning
differences will be found that can be ambiguously attributed to any
medium of instruction”
(http:www.educom. ec!u/program/nlu/artlc!es/clark html)
Croft in Clark (2004) supports Clark’s viewpoint by saying that many people have
stopped paying attention to user’s choice and wants when designing for them:

“Our choice of instructional medium :should not be made based on how’
flashy (or expensive) we can make 'the package, but on whether that
medium is an effective means of communicating the important aspects of
the material to the learner’s we are trying to reach”

To some writers the medium itself does not influence learning but the designing
of effective and efficient instruction of using it does play :’:1 major role in
achievement (Kobus, 'Uden} in Clark (2004). Mox;rison in Clark (2004) sees media
as sign vehicle carriers conveying an arrangement of sighs known as
représentation. According to Chakrabati in Clark (2004) the medium does not
guarantee anything. It is how we use the medium that is important.

Jean Ann Derco, in Clark (2004) when bring theory and reality together, said that

“As instructional technologists, we need to know what the research says
about various methodology / media so that we can educate our clients, If
a client insist on using a media that the instructional technologist believes
is a bad choice, then he /she needs to know how to use that media in the
best way possible for the task at hand”

For the purposes of this research the essential point is that we have to find the
correct way to use multimedia to give children the possibility of a learning
experience, For the researcher, although agreeing that media are only sign
vehicles, it seems likely that d|fferent forms of media do transmit a different kind
of experience to different users in different situations or environment. It depends
a lot on purpose of use. i
Listening to audio music from a Walkman is a different experience to listening to
it in an acoustic music étudio, but for the user the portability of the Walkman (the
media in use) is a major criterion in his or her choices. There are two parties
involved here. One is the designer of the system and the other the materials to
be used in the system. It is the task of the designer of the portable media to
design the media as close to the system of an acoustic music studio as possible.
Thus, we have buttons for e.g. jazz in audio CD players. It is the task of the
designers of materials, when designing materials for use in the media, to be

aware of the intention of use of potential users and to accommodate the needs of
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the users in various situations so that the users can get maximum satisfaction
when using it.

As for designing a multimedia application for education this would mean
designing instructions that allow users not only to interact with the system but to
be engaged while doing it.

.

4.5.1 The Role of Interactivity in Engagement
(Educational Technologists Perspective)

Most of the chosen multimedia applications giveﬁ“-to children in the pilot study
were educational CDs. Some of these CDs have gone through a design process in
which children were used as testers or informants in an iterative design
precedure. These CDs were the Microsoft Magic School Bus “Dinosaur”, an

exploratory format and Microsoft “"Dinosaur”, an encyclopaedic format.

In the pilot study the children valued being able to interact with the multimedia.
By and large most of the comments of the children about preferences are about
the-issue of interactivity (Table 4.1). Therefore it is important for the researcher
to look into the issues of interactivify and its role in engagement in this
educaticnal paradigm.

Lists of Exchanges Interactivity Evidence
*Bold words - Could tell us more information 1 A child refers to hypertext in "The New Way
when we click on it” Things Work” Multimedia CD where she could
click on the bold words to find out the meaning of
a word.
"Sort of giving you step by step” | A chlld refers to "The New Way Things Work”

b Multimedia CD where she could see the way
things are done clearly through a small video clip
as compared to the book form

*Sort of you are not in control” A child refers to the multimedia of “The Ultimate
Hurnan Body” where she finds that she could not
have control over the information that was being
read to her instead of her reading it at her own
pace. (This is an example of a lack in interactivity
experience) '

Table 4.1: The Interactivity Evidence

It cannot be denied that educationalists have also contributed to the debate
about designing multimedia for children and most of their contribution has
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concerned interactivity and its role in engagement (though not. explicitly

mentioned).

Most of the argument in the field of education in the design of multimedia has
been and still is about this issue of interactivity - an area of interaction between
the learner and the materia! given to them. Achieving good interactivity which
supposedly could engage the user in the learning process has been the aim of the
study of educaticnal technologists, which is now increasingly referred to as
Interactive Multimedia (IMM) (Sims, 1994}.

To many educational technologists, interactivity leads to learning. Barker (1994)
emphasizes its importance in learning as:

“A necessary and fundamental mechanism for knowledge acquisition and
the development of both cognitive and physical skills” {Barker (1994) p.1)

However, interactivity according to Sims (1994) is not limited to the basic “point
and click” level, menu selection or linear sequencing but should also be able to
promote intrinsic drive or motivation - a successful, effective instructional
practice - to encourage individual discovery. Sims (1994) criticises HCI for
limiting interactivity to just the physical skills level:

“A user who has access to a range of input devices (keyboard, drawing,
pointing, touch screen, or speech) which can activate the technology being
used; the results of this action is some form of visual or audio output
(text, graphics, printing, or speech), and the sequence of actions form an
interaction” (Sims (1994) p.2)

For him interactivity should ;mean active user participation not only in the
navigational components but alfo at the cognitive level when the user is creating
new learning opportunities. When such a situation occurs the user should
suppdsedly be engaged by it. In other words interactivity is declared to be
important as described in Sims (1994) because it suggests “constructive”
approach of Vygotsky Activity Theory. |

A wider scope definition of interactivity is also seen in the contribution of other
writers, Damarin (1982), when looking at a user's perspective, identifies
interactivity as a series of interactive options like watching, finding, doing, using,
constructing, and creating while Ambron & Hooper (1988) describe it as a state in
which users are able to browse, annotate, link and elaborate from and within a
rich and non-linear database. Combining these with what Sims (1995) says leads
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to the conclusion that making interactions meaningful and engaging to the user is
the most fundamental aspect in any design for instructional technology.

Jonassen (1988) refers to interactivity as the activity that goes on between two
elements, the learner and the computer:

“Generally, the quality of the interaction in microcomputer courseware is a
function of the nature of the learner's response and the computer's
feedback. If the response is consistent with the learner's information
processing needs, then it is meaningful.” (Jonassen (1988) p.101)

Crawford (1990) in line with Jonassen (1988), has this to say about good quality
interactivity:

*...A good program establishes an interaction circuit through which the
user and computer are apparently in continuous communication”
(Crawford (1990) p. 104)

According to Sims (1995) criticisms about interactive products still continue in the
1990s. Nelson (1990) had this to say about interactive products in Sims (1994)

"... Compared to what it should and will be, today’s interactive software is
wooden, obtuse, clumsy, and confused. The pervasive lack of imagination
and good design is appalling” (Nelson (1990) p. 235 in Sims (1995) p. 2)

Therefore according to Dickson (1995)

“Interactive multimedia has to be more than just software that you click
on to bring up a different pop-up or text-menu. “Interactive” has to mean
more than point and click—it should be involving and personal” (Dickson
p. 145 in Sims (1995) p.9)

Thus the issues discussed above show clearly what they are striving for, that is,
to bring about the importance of interactivity in the design of multimedia and how
it effects user engagement. However there is nothing in the issues to teii a
designer how to design it. In the present research context the issue is not only
the importance of interactivity and its role in engagement and how to design it

but what types and levels of interaction attract and engaged children most.

4,5.2 Other Views

Heeter (2000) has addressed issues of activity and interactivity in his study of
museums by looking at people in the ‘designed experience’, i.e., creating
something to experience a situation. He found meaningful patterns of interaction
from participants who visited a museum as opposed to browsing a web site or a
TV show and used this to understand what interaction and interactivity mean.
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Basically, everything a human does to or with another human could be called
interaction. However when humans interact with media the interaction becomes
mediated human interaction (Heeter, 2000). Traditionally media experience had
been passive but now we are getting active media experience,

Heeter (2000) mentions there are various -ways of interacting with computers.
Some interactions a human does with a b@mputer have obvious one to one
interaction of actions and reactions. Heeter refers to navigation through menu

structures as depicting this type of interaction.

Some interactions could be hidden where a single ihteraction could lead to many
behind the scenes processes in the computer the participant never sees. Some
interaction activities are determined by personality characteristics as in Screven
(1999} in Heeter (2000) studies of museum designs created for “freely moving,
voluntary, leisure-oriented people in public environments”.

Czikszentmihalyi (1990) in Heeter (2000) refers to interactivity as the
participant’s goal. He describes well-designed interactivity as “flow”, To him
optimal experie'nces for an individual are when the participant goes through
interactivity experiences that support learning of skills, have concrete goals,
provide feedback, allow people to be in control, facilitate concentration and
involvement, and are distinct from the everyday world.

The findings of the pilot study support Czikszentmihalyi's suggestion that
interactivity should be about the participant’s goal. The experiences they gained
would have been optimal if ithe media enabled them to learn certain skills,
entitled them to be goal directed, provided them with feedback, allowed them to
be in control, facilitated concentration and involvement and gave them a different

" experience to that of the real world,

But that did not happen in some of the educational multimedia applications given
to the children in the pilot study. There was no challenge to learn a skill (no
extrinsic force or drive to encourage them do so). They were not in control; for
example, some movie cdlips were too fast for them to grasp. Some children read
information aloud to help them concentrate. Others felt that being read to by a
narrator distracted them from direct involvement. Others referred to this factor as
making them “a bit lazier.”
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However, some aspects of the CDs did appeal to them. Answers to quizzes gave
immediate feedback. The simulation role-play technigue in the Magic School Bus
gave an exploratory experience different to that of the real world. Thus if some of
the participant’'s goals are met, the experience could be' meaningful and

engaging, if not it would be boring and disengaging.
4.6 Interactivity and Engagement '

Interactivity and engagement have been recurrent issues that seem to have great
effect on the findings in the pilot study. The folléWing section will discuss what
affected these factors directly in the pilot study.

4.6.1 Interactivity .

The previous discussions of interactivity were mostly about its importance, In this
section however the aim is to look at specific design concepts of interactivity that
will help a designer or evaluator of multimedia CDs determine which ones might
really work for children. A classification developed by Sims (1995) is chosen to
explain the characteristics of the design features found in the multimedia media
application in the pilot study and reactions of the children to them.

Sims (1994) refers to interactivity according to levels. The higher the level or
number or ways of interacting with the multimedia application the better the
product should be. From his list of seven levels of interaction Sims (1994) has
classified ten interactivities as a developer's classification list. Schwier &
Misanchuk (1993) in Sims {1995) developed taxonomy of them. A summary of

what these and other writers S‘:'I:':ly about interactivity is given in Table 4,2
i
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Table 4.2: Levels of Interactivity

LEVELS OF INTERACTION

Writers Rhodes & Azbell (1985} Jonassen, D (1988) Schwier & Misanchuk (1993} | Rod Sims (1994)
No. of levels of 3 Levels of Interactivity 5 Levels of Interactivity Taxonomy of Interactivity based | 7 Levels of Interactivity
Interactivity NB: NB: on three dimensions NB:
identifled Controf refers to navigation than | Users involvement with the NB: The extent to which the learner becomes involved with or
to instruction application and the subsequent Levels of interaction based on the identifies with the content being studied
effect on learning quality of the instructlonal Interaction -
- the higher the fevel the better the
instruction
Name of Levels 1, Reactive 1. The modality of the 1. Levels ) 1. Passive Interactivity (Electronic turning page)
and Examples . Little learner control of learner’s response . Reactlve . Learner control restricted
content structure . Proactive . Learner initiated path not provided
. Programmes are directed 2. Thenature of the task . Mutual
options T 2. Hlerarchical Interactivity {Menu selection)
. Feedback needed 3. The level of processing 2. Functions . Predetermined course of actlon
. . Confirmation . Learners directed to passlve interaction after selection
2. Coactive 4. The type of programme . Pacing 3. Update Interactivity
. Provide learner control for . Navigation . Dialogue -learner and computer-generated content
sequence 5. The lavel of intelligenceIn | » Inquiry . Form of interaction ranges - simple question-answer to
. Learner control for pace design . Elaboration complex conditional response -
. Learner control for style . More current more individualised
3. Transactions 4, Construct Interactivity. -
3. Proactive . Keyboard . Learner manipulate component to achieve goal or indicate
. Learner controls both . Touch screen response’
structure and content . Mouse »  More design and strategic effort needed
. Voice . Enhance learning

D Detailed feedbacks determine success of manipulation

5. Simulatlon Interactlvity

» Extends role of learner to controller or operator

. Requires learner to complete specific sequence of tasks
before update generated

Multimedia elements enhance reality in simulation

Free Interactivity

Common in encyclopaedic form

Provide wealth of Information

Designers effort- define, malntain and Integrate hypertinks
Possible venture inte undefined path will dissociate learner
Situate Interactivity

Virtual training environment

Popular in adventure and educational games

Mode of interaction generate full multimedia environment -
learner or user interact with concepts, objects and pecpie as
if in the real world.

LI BT I T
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Sims (1995)’s lists seem to conform closely to what the children in the pilot study
experienced and what they wanted or did not want the muitimedia applications to
have. Rather than comment on all the ten listed by Sims (1995) or those list in
Table 4.2 five types of interactivity, which were important in the pilot study are
discussed below. |

It is also important to note that some of th‘é‘ eléments of interactivity listed are
integrated. Comprehensive and engaging instructions depend a lot on the skills of
the designer or developer of the system. It also depends on the extent to which
the interaction is independent (where every encounter will receive similar
performance every time) or consequential {(where every function wiil depend upon

previous or present actions).

a. Object Interactivity

Sims refers to this type of interactivity as a proactive inquiry. Objects (buttons,
people or things) are activated by a mouse or pointing device. A click will produce
some form of audio-visual response. This form of interactivity is often referred to
as immediacy; a situation when a user sees immediate responses to the task
performed appear on the screen, e.g. clicking a mouse causes something to
happen, moving it causes a cursor to move in a certain direction, etc. By and
large this is a feature present in all the selected multimedia in the pilot study. In
one session of the pilot study the children tended to click on every image on the
scene ignoring the instructions of the support agent. The Magic School Bus gives
this opportunity on every interface. From observations some children keep on

clicking at the little objects instead of “going on the bus” to travel in time.

'
{
!

b, Linear Interactivity

Sims refers to this type of interactivity as a reactive form of pacing through a
linear sequence of instruction. The user is able to move forwards and backwards
like turning an electronic page. It does not give a user an opportunity to respond
to a specific action. It simply displays the next or previous content in sequence.
Instructionalists do not recommend overuse of this type in a learning
environment because it restricts learners’ control and inhibits learners’ diverse

capabilities.
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This feature is also the ones children in the study did not like. Interaction with
these features led to the children showing signs of boredom like looking outside
or elsewhere,

c. Support Interactivity

This type of interactivify, which the researéhgzr refers to as “support agent” is a
facility for the user to receive help ranging from simple help messages to complex
tutorial systems. Soeme multimedia give this type of support to an extent that it
becomes rather annoying to the user because the “character” keeps on popping
on the screen every time the user goes back to undo a mistake. Giving the option
of using or not using the “support agent” would make a difference to novice and
expert users.

d. Simulation Interactivity _

This type of interactivity provides the learner with the opportunity to play a role
as controller or operator. There is only one multimedia in the pilot study that
demonstrates this type of interaction, that is, to role-play as a tour bus driver and
be in control of the exp'loratory journey of the Magic School Bus Adventure of the
Dinosaur. Discussions about this feature in the context of the pilot study will
mostly refer to this multimedia application.

Simulation interactivity tends to give the learner an opportunity to man'ipulate
cbhjects or components to achieve specific goals. This type of interactivity allows
them to make selections. Usually, the learner in simulation interaction is required

to complete a sequence of tasks. The designer usually determines the tasks.

There are two ways the desig:&ér controls the interaction activity in simulation.
One way is by determining the learner’s progress after the learner has made a
correct choice. In the Magic School Bus, for example, the bus journey experience
could only be made if the child chooses the correct entrance icon.

Designer’'s control can also be consequential. In this situation the actions of the
learner generate an update response to the process being simulated. For
example, the popping-up of “dialogue boxes” or “support agent” to instruct the
child to proceed with the next step, "Where do you want to go now...?” is a way in
which the designer controls a consegquential action.
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Even though in this type of interaction the designer may be in.control, the feature
allows the learner to do a certain amount of proactive performance. In some
sense this type of interactivity does allow a child to be in control of the situation
they are in. The fact that they can role-play made them feel that they are in
control and was one feature that children liked which the multimedia applications

did not provide except perhaps The Magic Schpol Bus.

e. Construct Interactivity

Construct interactivity is closely linked to simulation interactivity. This type of
interactivity, through the creation of an instrqctio*ﬁal environment, also gives an
opportunity for the learner to manipulate objects or compenents to achieve
specific goals. In this feature the designer provides the learner with sets of tools
to enable them to achieve goals either set for them or set by them. Therefore,
the nature of the feature tends to allow the learner to engage in more elaborate
proactive performance, |

Sims (1995) mentions that this type of interactivity encourages creativity. In the
pilot study this was a factor that the children expressed they liked and was also
evident in the video recordings of the children interacting with the muitimedia
application, the Magic School Bus. This application gave the children the
opportunity to create their own driving license. This was seen to be the longest
time the children spent when interacting with this multimedia. They were more
engrossed in creating the driving license than going on the journey in the Magic
School Bus.

4.5.2 Engagement ‘!

Being engaged and staying engiéged seemed to be a phenomenon of importance
when analysing the children’s reactions and behaviour with the multimedia
applications. There were rnolments when a child looked engrossed and engaged in
a design feature while they seemed bored and disengaged at other moments. A
greater understanding of what is happening may be obtained by looking at
literature that addresses this issue of engagement.

Engagement can be looked at from two different viewpoints: the HCI perspective
and the Psychologicél Perspective. In the HCI's perspective in the User-Centred
Deéign context Preece (2002) refers to engagement (though not specifically
stated as this term) as affective aspects of a designed system that causes a

certain kind of positive response by users. The positive responses by users would
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include feeling at ease, being comfortable, and enjoying the experience of using '
them,

A better understanding of this phenomenon may come from studying the reverse,
what Preece describes as ‘user frustration’. According to Preece this can range
from feeling mildly amused to extremely angry. She lists seven reasons why this
emotlonal response occurs: S

i. when an application doesn’t work properly or crashes
ii. when the system doesn’t do what the user wants it to do
iii. when a user’s expectation is not met
iv. when a system does not provide’ sufﬂc:ent information to let the
user know what to do
v. when error messages pop up that are vague, obtuse or
- condemning
vi. when the appearance of the interface is too noisy, garish,
gimmicky, or patronizing
vii. when a system requires users to carry out many steps to
perform a task, only to discover a mistake was made
somewhere along the line and they need to start all over again
(Preece (2002) p.147)

She claims that the impact on users of this type of consequence would be that
they would abandon the system altogether. Some of the issues mentioned in this
list relate very closely to the responses given by the children about the
multimedia applications. The fact that the desigh had these problems made them
disinterested and disengaged. '

Preece (2002) mentioned that part of understanding user’'s needs is to be clear of
the design objective:

Is it to design a very gfficient system that will allow users to be highly
productive in their work or is it to design a system that will be challenging
and motivating so that it supports effective learning, or is it something
else? (Preece {2002) p. 13)
She refers toc these purposes of design as goals: usability goals and user
experience goals. They differ in terms of how they can be met and through what
means.

Usability goals are concerned with meeting specific usability criteria (e.g.
efficiency) and user experience goals are largely concerned with
explicating the quality of the user experience (e.g. to be aesthetically
pleasing) (Preece (2002) p.14)

For Shneiderman (1998) engagement is affected by human factors considerations

in design. “Ease of learning, low error rates and subjective satisfaction” are
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paramount when designing systems because “"use is frequently discretionary” and
*competition is fierce”.

“If the users cannot succeed quickly, they will abandon the use of a
computer or try a competing package.” (Shneiderman {1998) p.17)

This factor is also pointed out by the Nielsen Norman Group (2001-2002) [CD-
ROM] Usability of Websites for Children. To Shneiderman, choosing the right
functicnality is difficult. He suggested a layered design “one approach to graceful
evolution from novice to expert usage” having a constrained simple set of actions
for the former and more extensive functionality ‘and rapid performance for the
latter.

The above discussion was based to some extend more on an adult's perspective,
There are a number of other literatures specifitally looked at this issue with the
children in mind. Draper (1999) refers to engagement as fun and made it a
software requirement for systems designed for children that included games and
edutainment products. He equateé usable products to fun and therefore regards

fun as a parallel feature to usability,

Druin et al (1999), however, stressed that children have their own environment
that is different from adult. Fun is an affect, that is, what makes something ‘fun’
to do? Fun to her is a concept that belongs to a child’s environment. Even though
fun may be a product requirement, it may also be a useful description of user’s
experience (Druin at al (1999} in Read et al (2002)).

In this research context designing applications that are engaging would mean
designing systems that woulci lbe fun, enjoyable, pleasurable and aesthetically
pleasing. Therefore this would 'lbe about looking at the design from a children’s
perspective rather than from a design perspective and eliciting what the
interaction with the system feels like to the children, a term referred to as user

engagement,

To the researcher engagement would be about how the system could intrigue the
user so much so that they become so engrossed and engaged that they seem to
be *lost’ in the ‘space’ they are interacting WEth. There are a number of reasons
why these things happen.
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The psychologist will relate this phenomenon to achieving goals. Corsini {(1984)
considers levels of aspiration as a driving motivational force that keeps people
going on for more goals. He says that:
Human’s needs are insatiable: they are like rubber balloons that never
break: the more we have the more we want. (Corsini (1984) p. 304)
In this research context this would mean that engagement would be about how
the user stays engaged' with the multimediar i'n order to achieve a goal that he or
she had set to achieve but not yet achieved. The children were so engrossed
doing the puzzle in the game CD that they hesitated when the researcher asked
them to stop and move on to other multimedia CDé-during the pilot study.

4.6 Other Related Issues

" There are some related issues that affected how the children responded in the
pilot study that are important to take note of for the later studies, some in the
psychological field and some in the educational field. These issues are discussed
here because although they are not central to the hypothesis, they could be
important to experimental design.

4.7.1 Gender

Much has been written of differences between girls and boys in their attitudes to
the use of computers. Boys reputedly like computers and especially fighting
games; girls reputedly do not. In the pilot study there was some evidepce that
the boys had more experience of computers and liked the CD-ROMs more than
girls. However, the features that engaged them or bored them seemed very
similar. In the studies that gl‘ollow an attempt will be made to study equal
numbers of girls and boys in thF: hope of demonstrating that the same suggested
model works for both genders. = '

4.7.2 Cognitive Development

Cognitive development theory could give one way of looking at individual
differences when children process information or learn. Since the selected
children in the experimental studies might be across a certain age range this
theory could be useful. One of them is that of Piaget.

Piaget's theory of cognitive development (Meadows, 1986, 1993; Piaget, 1983) in

Colman {1994) suggested than children’s actions and reactions to information and
learning differ across age. Colman (1994) expands this theory further in saying
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that learning and constant practice could improve a child’s information processing
rather than relying on age-related cognitive development.

*...Its seems clear that young children less often show deliberate strategic
approaches to problems and have smaller and less flexible repertoires of
strategies than older ones. This improvement, though age -related may
be connected with practice and the growth of expertise rather than with
age per se.” (Colman (1994)) p. 703)

This theory suggests cognitive activity ié a case of adaptive processes,
assimilating and accommodating to information, “assimilation” as a means to
relate new information to pre-existing structures of understanding and
“*accommodation” as a means of developing old structures into new ones. The two
will together give rise to a series of structures of cognition from organised
systems of rules, categories, and procedures to more complex, comprehensive,

coherent, flexible and logical ways of understanding the world.

Vygotskian theory (Kozulin, 1990; Meadows, 1993; Tharp & Gallimore, 1988;
Vygotsky, 1978, 1986) in Colman (1994) however, challenges both the Piagetian
theory and the information - processing model.

“Cognitive abilities are not internal and individualistic, but formed and built
up in interaction with the social environment, inter-psychological before
they become internalised and intra-psychological.” (Colman (1994) p.
704)

Therefore children can develop sophisticated cégnitive competencies with the help
of an adult. This “scaffolding” role will help children to act as though they were
competent in solving a problem. As the task becomes more familiar and within
thé children’s competence, the adult can let the child do it themselves gradually

and leaving the whole task to be done by them successfully on their own.

I
'

“The child undergoes apprenticeship in the skills of the culture, and by
practising these skills and reflecting on them internalises the cognitive
tools that earlier members of the culture have developed. The developing
thinker does not have to create cognition out of an unpeopled vacuum, but
will first imitate and then internalize some of the cognitive content and
processes provided by others, and may in turn develop and pass on these
skills”, (Colman (1994) p. 704)
The importance of scaffolding in a child’s learning process could be important in
the use of multimedia. If the child is given some external motivation and direction
like giving the child a task and helping them to complete the task step by step till
they finally could do it themselves they may get more from the multimedia. The
issue here is whether the ‘scaffolding’ is external, i.e. ‘the teacher’, ‘the parent’ or

is contained in the multimedia as in levels of engagement or difficulty.
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4.7.3 Individual Differences

Individual differences between children may come from age or they could come
from the experience children gained through their process of development either
through formal learning as in schools or informal learning from parents, peers
and the environment. Perhaps this is the reaspn ;why children in Kerawalla (2002)

did not favour the educational CDs because they lacked parental coaxing.

Cognitive styles in individuals are another way of identifying individual
differences. Cognitive styles are ways of éSéploiting people’s intellectual
capabilities linking cognition with personality. In relating them to learning,
Renzulli and Smith {1978} in Colman (1994) suggested that individuals have
various learning styles, Each type corre_sponds'to particular teaching methods
~according to Colman (1994).

Reflectivity is a style extensively studied by Kagan (1966) in Colman (1994) and
others. -

“The reflective individual thinks before acting and is thoughtful, in general,
about what he or she does. In contrast, an impulsive individual tends to
act without thinking, and to have poor control of impulses.” (Colman
(1994) p. 599) ‘
A number of differences between individuals could also be seen in the form of
locus of control they conform to. There are two types of locus of control that
determine ones personality traits, one internal control and another external
control. In an account of the Rotter's (1966) Internal-External (I-E) scales
measures; Levenson’s (1973) ‘describes internally controlled individuals as people
who believe they are the onées that could exercise control over their lives.
However, externally controlled individuals believe and feel that their destinies are

beyond their own control and are determined by fate, chance, or powerful others.

Gardner’'s Multiple Intelligences Theory, approaches individual differences
differently. This theory states that every individual is allocated intelligences that
actually are made up of autonomous faculties that can work individually or in
concert with other faculties. Initially Gardner has identified seven: musical
intelligence, bodily-kinaesthetic intelligence, logical-mathematical intelligence,
linguistic intelligence, spatial intelligence, interpersonal intelligence and Intra-
personal intelligence (Gardner, 1993).

117



Knowing these theories of individual differences makes us aware that when
designing for children the multimedia application must have qualities to fit all or
else the application will satisfy some children mere than others.

4.8 Overall Conclusion

There are many issues to consider wher; ‘,designing muitimedia for children.
Findings from the pilot study have demonstrated that there are lots of emerging
theories and concepts that should be considered when designing for children.
There are possibilities that designers overlooked these factors and that this made
the'applications not as pleasing and interesting to fhe children as they should be,

Three disciplinary contributions: psychological, HCI and educational have been
looked at to find out the underlying reasons why some features in the multimedia
application worked and some did not. Through the literature the researcher found
that the whole issue about determining children’s likes and dislikes for an
application has got to do with what the design feature can offer the child to
attract and interest them and help them to be engaged and stay engaged.

When designing or choosing multimedia applications for children, in order to
ensure that they are really something that the children like, the question is does
the design follow the design principles and rules that each disciplline claimed they

should? The expected answer is they should or else the design will fail. Initially
that was what the researcher thought the reason for failure was, Through the
literature it was found that ‘there is no one correct answers as to how an

application should be desic_:jned.‘E

For the psychologists this would mean to design something that could instigate
some form of drive or motivation to keep the children interested and to stay
engaged to it. Or else the activity will be a very passive one and not liked by
children. The drive could be external or internal depending on the goals to be
achieved either set for the children or set by the children.

From the HCI perspectives this would mean following suggested conventions that
allow children to interact with the application given to them. When the right
design affordances and constraints are met, the next step for the designer is to

design the application to fit the user (children) and not to fit the user (children) to
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the application. If the latter step is chosen the guifs of execution and evaluation
will not be solved and children will not like the application designed for them

Another important issue in HCI Is feedback. The design must allow feedback to be
appreciated and liked by children. Through the literature it was found that
feedback is needed at a number of levels. Initial feedback is immediate in nature.
This is the keystroke kind of feedback that 'baéically an application must have.
Findings from the pilot study demonstrated ithat this kind of feedback involving
the dynamic outcomes like ‘press the bold words’ to get meanings to words,
might interest a child for a while but not that long. Children tend to want other
levels of feedback that are much higher than the keystroke level, These higher
levels help children set and achieve higher goals.

The educationalists, however, discuss more of the design issues not only about
the ability to allow the user to interact but also about the kind of activity that
should be associated with the interaction. The interaction must be purposeful and
meaningful for children to learn and acquire knowledge. Having design features

that merely allow the child to interact will hot necessarily help them learn.

These views are useful to take note of but in this research context the whole
purpose is to look at what children really want. A possible solution is to collect
many possibilities from varying angles, and to compare and match them with the
results of studying children using multimedia.

There are two major issues that needed to be addressed when designing for
these children. One, the multimedia application must allow them to do
something. Therefore the issue of interactivity is about those interaction designs
that allows some form of goal setting activities or tasks that the child could be
involved in when Interacting with the application, either set for them or set by
them, having the child as “active” or “constructive” recipient.

Another is about giving the multimedia application properties that cause the
children to be ‘glued’ to it. In péycholbgical terms this would mean engagement.
In HCI this would mean user engagement and in education this wbuld mean
setting tasks that are meaningful and goals directed and help to ‘scaffold’ the
child in learning. ‘Scaffo!d'ing’ could be either externally done or contained in the

muitimedia application. The main purpose, no matter in what form it is, is to
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achieve a goal or reward. The degree of engagement could be affected if the
reward is external, for example, about getting marks or internal, for example, to
complete a task (task'closure or task completion). Either way, the children could

be engaged. However, the degree of engagement could be different.

An awareness of these issues will help to design an experimental programme to
"~ explore which factors in a multimedia application cause children to become
engaged.
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Chapter 5

The Engaging Multimedia Experience
Factors that Matters in Multimedia Desigh for Children (Study 2)

5.0 Chapter Outline

This chapter reports the first systematic analysis of engagement with multimedia.

Study 2 was developed based on five features that were suspected to engage
children when interacting with multimedia. This chapter will describe the purpose,

methods used to conduct this study, characteristics of respondents, results and

discussion of findings., The results from this study are used to develop a preliminary
Engaging Multimedia Design Mode! for Children.
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5.1 Introduction

After a further literature search on multimedia applications and environments and
relating the conclusions with the findings fron‘[.the_.PiIot Study, the researcher found
some prominent features that seemed to coniribute to the issue of engagement.
Many of the successful and unsuccessful stories of multzmedla appllcatlon are related
to the issues of interactivity and related concepts.

Basically there are four main features that seemed to be present in any discussion of

children interacting with computer applications, that is:

» Does the application allow them to interact with it? If so, what type of interactive
design is it?

« What is the way it is being operated (the operating tools)?

+ How immediate is the feedback when using it?

» What are the goals expectéd of them or could be set by them when interacting
with the multimedia environment?

~ Through the literature search and the findings from the Pilot Study it was found that
children like it when they could interact with the system. But not all interactive
design is appealing to children. It was found that children tend to like two types of
interactive design, one that allows the child to act out a role through movement and
animation (simulation interaction); and another that brings in the elements of
creation (construct interaction).

The children too tend to like using operating tools'that give them an ability to see
every move they make when iritleracting with the system, e.g. the changing position
of the pointer when a mouse is }noved forward or backward, or what happens when
the arrow keys on the keyboard are pressed to the left or right. Since this feature
involves the dynamics of interacting activity we will refer to this as a form of
immediacy. '

The children too like any form of feedback, the cutcomes from inputs given by
children during interaction, which is immediate rather than delayed,_ to some kind of
response when an action is taken, and not those that they have to wait till it is
completed before they could get the result. And last and not least, in most
circumstances, the child is comfortable when the multimedia has goals that are
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crystal clear either set for them by the designer or intrinsically set by them as they
interact with the multimedia application.

Frem these it could be seen that there are 'fe_atures that should be present in an
application that allows a child to stay engaged: simulation, construct, immediacy,
feedbacks and goals. The following research design is therefore ¢onducted to find
cut more about these features and its connection to engagement.

5.2 Summary: Purpose, Method and Exberimental Design

The purpose of this study is to assess the degree of engagement achieved by
children when using a multimedia application under a number of different conditions.
A multimedia application is selected that, on the evidence available, has the five
properties identified in the previous chaptéi' that could lead to engagement. Children
are given 40 minutes to use the application and record their levels of engagement
every 5 minutes. In addition, in order to triangulate the findings, a video record of
the interaction is made and the children are interviewed after the session. Children
are allocated to one of two conditions; in the first condition they have constrained
resources to use in the application and this limits the kind of interaction that is
possible, In the second ‘condition they are given unlimited resources and this gives
them a greater interactive opportunities. The hypotheses under test are first that the
children will experience engagement in both conditions because they have interactive
opportunities in each of the' ;‘ive features identified above and second that the
unconstrained condition will give the highest level of engagement because it provides
~ the richer form of inferaction. }

J.
5.3 Selected Children: age and gender
Sixteen children, 8 boys and 8 girls were chosen to participate in Study 2. The
children were from 3 age groubs 9-10, 11-12, 13-14 with equa! representation from
each gender. All children knew each other in some way. They were classmates,
friends or neighbours. The researcher gave them ample time to interact with each
other during their stay in the usability lab.
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5.4 The Methods

5.4.1 Experimental Location
The study was conducted in a usability lab at HUSATS, Research School in
Ergonomics and Human Factors during Easter vacation. The Research School is now

part of a new institute, The Ergonomics and Safety Research Institute (ESRI).

5.4.2 Research Organisation

The study was undertaken in a span of two weeks. One week was allocated to get
the children familiarised with the place, the computer and the game and another -
week to do the experimental work. tn most cases there are separate sessions for the
boys and girls.

The researcher provided them with as comfortable a situation as possible. Most came
-with parents or siblings. They were given a tour guide of the whole building the first
day they came. There was a room for them to play other computer games and board
games, read magazines, newspapers or watch TV or a video. There was an eating-
place with foed to be eaten at anytime during the day. The experimental room had
one computer in the middle of it fitted with cameras and a one-way mirror. All doors
are open at all times and all rooms are accessible to everyone except the
experimental room with cameras during solitary experimental sessions.

5.4.3 The Experimental D?sign of Study 2

In trying to find a multimedia application that exemplified user engagement the
researcher looked for a multimedia application that has been proven to be very
popular with children and yet educational. To fit the criteria the researcher locked at
an area beyond educational, an area known as edutainment. The purpose of this
study was to find out whether the five design features identified in the Pilot Study
were present in the application and if so whether the features do contribute to the
degree of engagement experienced by children.

The researcher found a website from an independent and reputed source that sells
all kinds of edutainment and games CDs for children. It was found that the game The
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Sims got very high ratings (higher upper end ranging from 8/10 to 10/10) in terms
of preferences from lists of 96 customer reviews about it collected by the source
from 18 Feb 2000 to 23 October 2001 (Woolworths, 2002) since its release 11 Feb
2000. Table 5.1 below illustrate the rating s}:gres gathered from these customers’

reviews.

No of Customers

The Sims
Date Released:
11 Feb 2000

Date of Customer’s Review
Woolworths (Information from An
Independent Source - Selling
Edutainment and Games CDs)
Available at:

http// www, woolworths.co.uk
Accessed date: 29/01/2002

Score Ratings

10

Range 23 Oct 2001 - 2 April 2001

Range 26 Mar 2001 - 1 Dec 2000

1

Range 1 Dec 2000 - 16 Oct 2000

Range 9 Oct 2000 - 18 Sep 2000

Range 18 Sep 2000 -~ 22 Aug 2000

1 [ww BN

Range 3 Aug 2000 - 25 Jul 2000

Range 20 Jul 2000 — 10 Jui 2000

Range 10 Jul 2000 — 16 Jun 2000

Range 16 Jun 2000 - 8 Jun 2000

Range 7 Jun 2000 - 30 May 2000

Range 30 May 2000 - 25 May 2000

Range 24 May 2000 - 12 May 2000

Range 9 May 2000 - 3 May 2000

Range 3 May 2000 - 13 Apr 2000

Range 12 Apr 2000 — 14 Apr 2000

Range 31 Mar 2000 - 22 Mar 2000

Range 20 Mar 2000 - 15 Mar 2000

Range 15 Mar 2000 - 8 Mar 2000

Range 8 Mar 2000 - 21 Feb 2000

18 Feb 2000
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Table 5.1: Customer’s Reviews Rating In Terms of Preferences

$

A close observation of the appli?ation revealed that this multimedia has all the five

elements mentioned above. {A detailed description is given below.) ' The researcher

decided to use this multimedia application as a vehicle in this research study,

a.Whatis The Sims?

The Sims is a popular game about Li_fe Management. The players play a major role in

the management of every day famiiy life - providing a place to stay, managing

finance, basic needs, moods and desires
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b. Why The Sims?

The Sims had got all the five main factors that children liked. Most importantly:

They wanted something where they could 'bHiId pr create

They wanted something that has a simulation which enables them to role play
and see what the impacts would be if they took various actions

They wanted to do it quickly and to get immediate responses- what happens
wheh you press this button, move this mouse to a.certain direction, etec?

They wanted feedback in the results of their act‘:ofié preferably immediately and
not too delayed e.g. taking care of a cyber pet and watch them grow is an
example of delayed feedback. Not many children have the patience to watch
them grow if the interactive actions are pretty mundane and repetitive.

They wanted clear goals to pursue either the ones they could set themselves or
goals that they are asked to go for. '

The Sims provided ways of meeting these requirements as listed in Table 5.2 below

5 Main Factors The Sims
Construct Interactivity Create a family mode
Build a house mode
Simulation Interactivity Live mode
Immediacy ' Drag and Drop
Scroll bar
Feedback Immediate and delayed
Goals Directed and undirected

Table 5.2: 5 Main Factors versus The Slms

. In construct interactivity The Sims allows them to create their own family or

choose from the ones listed. They can design their own house or buy a ready
made one and decorate. 1

In the simulation mode they could see the characters in action. The act of
interacting using tools to control the characters in this application is referred to
as simulation interactivity. They can instruct them to do things and see the
impacts of these actions. | |

Immediacy is another feature that involves the dynamics that allows the child to
see their actions on the screen. Every mouse click or drag and drop movement in
The Sims could be seen immediately on the screen

Feedback from . There are two kinds of feedback in The Sfms, delayed and

immediate. Examples of immediate feedback is when seeing the house as we
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5.

are designing it, and of delayed is when we see the consequences of the actions
we took in trying to solve a problem. E.g. not letting the characters rest will
make them, after a time, resent any other commands given by the player like to
go to work to gain more money. When th"éjcharacters refused, money does not
come in and disastérs result, .

The Sims has goals. The goals in The Sims could be directed or non - directed.
In the manual the child is given a broad set of instructions and goals.

..your Sims can be a lot like you. Or your parents. Or the President’s parents,
You get to design them that way... But once you've set it up, a Sim household
will make some demands upon you... Like our everyday world, the world of
the Sims requires judgement and decision making from the trivial to the life
threatening... {The Sims (2000) pdf. file)

Directed goals are tasks the player has to accomplish first as set by the designer before
they could play the game. Goals became directed when the children were
specifically instructed to do things e.g. they must choose a family or create a
family before they can enter the neighbourhood to build their own house or play
in the ready-made ones.

Undirected goals are possible when the players has a desire to fulfill a target or

" goal to put a closure to whatever they were doing in trying to solve the *mass’

they created, etc. E.g. When a player created family members with negative
personalities like less neat, less nice, playful, too outgoing, etc. they will not
know the consequences of their action but only after they are sometime into the
game. The characters in the game will behave badly. Trying to solve problerhs
associated with these actions while at the same time trying to maintain a
harmonious family life will be a task closure drive that the player tends to posses
in their effort to strive harfl to solve it. This is the time the goals became
undirected, This type of non-directed goal is intrinsic in nature set by the child in
trying to solve the problems they created, It is this factor that could contribute to
some form of engagement and made them stay engaged when the child interacts
with the application.
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5.4.3 Visual Representation of the 5 factors in The Sims

i. Construct Interactivity.

Examples in Figure 5.2 (Create a character) and 5.3 (Create a house)

Figure 5.2: A set of keys to create a Sims Family

7

7

‘ﬂ P FFbI] Ilﬂ/

Personality

Age

Skin colour

Sex

Figure 5.3: Keys to design build
and decorate

Buy Mode Key:
This key will lead to keys to
decorate

Build Mode Key:
This key will lead to keys to
desian build and decorate

128



ii. The Simulation Interactivity

Examples in Figure 5.4 (controlling the characters), 5.5 (live mode keys) and 5.6

(in live mode)

Figure 5.4: Character Simulation. Interacting by controlling and
instructing actions

Figure 5.5 Activating the Live
Mode Keys for Simulation
Interactivity

Figure 5.6
Character is in a
live mode
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iii. Immediacy

Figure 5.7 shows examples of immediacy - immediate feedback caused by

movements made on input devices on icons on the screen

A Mouse Movement and Mouse Click

Get an immediate response if a
mouse is moved

Click to position a character from
one place to another

Rotate according to arrow to get a
better viewing position

Clicking on in these keys
gives immediate responses
* Live Mode gets into
simulation
+  Build and Buy into
lists of tools to
design, build and
decorate

Live Mode
T—== Buy Mode
‘-)-_.__‘
| Build Mode

Drag and drop technique
= Positioning a chair
. Drag from keys to
position in house

Scrolling technique
. Position 1 to
Position 2

Zoom in and
Zoom out

130



iv. Feedback
There are two types of feedback in The Sims.

a. Immediate Feedback

Figure 5.8 shows examples of Immediate Feedback that is, the ability to see the

shape of the house as we are designing it or the effect of decorating it.

Build Mode Buy Mode

Figure 5.8: Examples of Immediate Feedback - the Build and Buy Mode

b. Delayed feedback

Delayed feedback however is about seeing consequences of action. Figure 5.9a,
5.9b and 5.9c shows examples of delayed feedback. Taking one example would be
about fulfilling the basic needs of the characters in the simulation (Figure 5.9a).
When a character has gone through a certain period of time, a colour coded indicator
template becomes a central key point in the play session because the colour starts to
move from positive green to negative red if left unattended. Something will happen
to the characters in the game if this is not taken care of. The consequences are an
example of delayed feedback. Other examples are that in relationships (Figure
5.9b) and personality traits (Figure 5.9c).

Figure 5.9a: Mood or Basic Needs Indicator moving from green to red like
hunger, comfort, hygiene, bladder, energy, fun, social, room
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Figure 5.9c: Personality traits based on neat, outgoing, active,
playful, and nice.
v. Goals

Goals could be of directed task or undirected task, either set by the designers or
intrinsically motivated. Figure 5.10a, 5.10b and 5.10c are some examples of the
game goals. Directed goals are tasks the player has to accomplish as set by the
designer, for example, before a player could play and move in the neighbourhood
the player must first do the following: create a family or choose from a given list.
However, whatever the player creates they will have to deal with the consequences
of it. For example, if the player creates an unfriendly character, by placing very
little character pointers in the ‘nice’ column of the personality trait, the character
during simulation playtime will behave badly and the children at this point will have
to set their own goals to solve this problem. This is the undirected goal, a desire
to put a closure to whatever they were doing. Initially, most goals are task directed
by designers but when the child wants to continue playing the goals are set by the
child

Figure 5.10a shows game goals during the initial phase of the game, that is,
before the children could start playing the simulation. The goals are directed by the
designer, i.e. what the child had to do first before they can play the game.
Sometime into the game the goals become undirected. Thus living in harmony and
building relationships amongst family members and with neighbours are examples

of undirected goals.
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Figure 5.10a:

Game Goal Examples

i. Directed Task:
+ Create a family or choose from the list
+  Moved it into a community

ii. Undirected Task:
+ Live in harmony in the neighbourhood
*  Build relationships amongst family

members and with neighbours.

Figure 5.10b:
Game Goal Examples
i. Directed Tasks:
. Financial management
*  Build a house within
allocated budget
. Get a job to secure
finance
ii. Undirected Tasks:
. Must have enough money
to spend on food
. Must have enough money
to spend on buying
furniture, basic utilities,
kitchen utensils, etc.

Figure 5.10c:
Game Goal Examples
i. Directed Goals
« A goal to comply
with basic needs:
hunger, bladder,
energy- sleep,
mood - happy
* Relationships
* Room Cleanliness
. Personal Hygiene
. Personal
development

ii. Undirected Goals of
consequences not taking
the necessary actions to
accomplish the directed
goals above
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5.5 Experimental Objective and Structure of Study 2 -The
Sims o

The primary purpose of this study was to find out if this multimedia applitation,‘The
Sims, that has all five features that theér’g:t‘:cally contﬁbute to engagement:
(construct interaction, simulation interaction, immediacy, feedback and goals), is
really engaging. A second objective, if the game is engaging, is to start testing
which of the factors contributé to the sense of engagement.

Since not every feature can be examined at once, two experimental conditions were

chosen for this study:

» Constrained creation: an example of construct interaction with fixed goals:
create a family with restrided resources (build a house within limited budget and
in specific locations) and maintain family lives.

» Unconstrained creation: an example of construct interaction with no fixed goals:
given a family with unrestricted resources (build or buy a house with unlimited
budget of any location) and maintain family lives.

The study used a repeated measure design, that is, each child did both conditions.
The order of conditions was alternated to counter any learning effects.

5.6 The Materials - Experimental Instruments

There are a number of experimental instruments used in this study.

5.6.1 The Edutainment Multimedia CD ~ The Sims

One multimedia CD - The Sims%was set up in a computer in the middle of a usability
room, The CD was installed and reinstalled whenever necessary so that each child
will get it as new each time. None of the game sessions played by a child was saved.
Each child faced fresh new conditions every time they interacted with the computer.
Other files were erased before the next session began. A simple set of instructions
was given for each experimental condition,

5.6.2 An Engagement Scale Score

An engagement scale score of 0 to 10 with a 5-point scale smiley face was created
for this session. The children were asked to place their feelings at the moment if they
were asked to stop. If they would not mind stopping when asked to do so they could
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place their feelings at 5 or lower than 5. If they feel bored they could even place it at
0 or leave the game. If they did not want to stop and wanted to continue playing
they could place their feelings higher than 5 up to a highest score of 10. Figure
5.11 shows the engagement scale scores used':_'

What is your mood now if I
asked you to stop playing?
Give it a tick

with the red penl

A

10

o N o

Lol o I 71 R -

DOOOO

Figure 5.11: The Engagement Scale Score

The scale score had been tested before it was used in this experiment. A full account
of this scale score has been giyen in Chapter 2. The scale was only used during the
expei‘imental sessions. No scaleiscores were collected during the trial and free play
sessions.

5.6.3 Timer

A time was set only for the experimental conditions. There was no time limit for the
trial and free play but the researcher did stop the sessions if they got out of hand.
Roughly the estimates for the free sessions were about one to one and a half-hours.
The experimental sessions were restricted to 40 minutes only. A bell rang at every 5-
minute interval and the child was asked to record an engagement scale score.
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5.6.4 Semi -Structured Interview

A semi-structured interview was conducted at the end of the whole session. Lists of
standard questions were covered with the child as informally as possible so that the
children could express how they felt. Some of..tt'ne answers were elicited while eating
with the child at the end of the experimental sessions.

5.6.5 Video Recordings __

Three video cameras were placed in the experimenta;'l:_room. One camera was on the
ceiling looking down atthe keyboard and the mouse as the children uséd them. This
part of the recording was not specifically exploited because it was not the intention
of the experiment to look at the events of children interacting with the input devices.

A recorded version of the actual playing experience, with picture inserts of the
children’s facial expressions as they interacted with the computer was obtained from
two other cameras. One camera was placed facing the children to see their facial
expressions and another behind to look at the screen as the children interacted with
the interfaces. The recordings of these cameras were synchronised. The children’s
facial expressions were recorded as picture inserts in the recording of the screen.
Therefore the researcher was able to see every move they took when interacting
with the interfac.es and their facial expressions at the time.

5.7 Study Programme _

All sixteen children have to be in the usability lab three times. All of them went
through four sessions each: '
i A Standard Briefing Sesdion

i, A Free Play Session |

iii. Condition 1

iv, Condition 2

5.7.1 Experimental Organisation

A pair was called during every briefing session. Then one of the children was asked
to play alone at any one time. The chiid was given a choice to have his or her peers
play with them when they were in the free play session. However, the child must be
alone when playing in each of the experimental conditions.
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The standard briefing and free play session took up one day, the first day they were
in the lab. They were then called again the following week to do the semi-controlled
Condition 1 and 2. In cne experimental condition the child was given. the
constraining situation, i.e., a set of instruction’é‘ with restricted resources, while in the
next experimental condition the child was given a partially free condition with
unrestricted resources.

5.7.2 A Standard Briefing Session

A standard briefing session about The Sims was qiven to the children on the first day
of their visit to the lab. This first briefing about the game was done in a pair. Then
one of the children was asked to leave and wait for his or her turn. The one that
remained was taught how to use the operating tools either by the researcher or by
one of his or her peers who knew how to play the game. The child was later left to
try to use the tools for about 5 to 10 minutes.

The purpose of this session was to give the child an early exposure to the game, get
them comfortable with the computer and the place before the other sessions were
conducted. The child was given a chance to familiarise him or herself with the
operating tools. They are free to get help from researcher or their peers if they had
any difficulty.

5.7.3 A Free Play Session

After familiarisation with the tools and the interfaces the child was left to go through
a free play sgssion. They started from the very beginning of the game. They could
choose to create a family if the%r wished (any number, any character, any age group,
any gender) or choose from thé‘ ones listed in the package. They could choose a
place (cheap or expensive) to live in the neighbourhood, buy a ready-made house or
build their own. Each game had an initial $20,000 budget. All these decisions were
left to them, They were to play the game as they would with any other computer
game, No instructions were given, No time was set. There was no requirement to
mark Engagement Scale Scores.

In this session his or her peers could join the child, He or she was allowed to choose

to play together with them or to play alone. They were free to ask for help either
from the researcher or their friends whenever they faced any problems. It was
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during these sessions that they got tips from experienced players. At some point
some even played as a group. They were allowed to play for about one to one and a
half-hours before another child took over.

The purpose of this free play sesslon was to give the child a chance to explore the
game the way they chose. This session was to observe children in their actual play
environment. The researcher often left if the child locked uncomfortable, shy or
restless with her presence. Most observations were e’ifher made through the one-way
mirror or the video recordings of the session afterwards. '

It is important to note, however, that this session was not done to gauge the
children’s engagement pattern and therefore their engagement in this session was
not measured formally. Some questions in the final interview did refer to this
session. Since some skills in this game take some time to acquire, especially for
. those with less prior experience, this session was necessary to accelerate the phase
for the two experimental conditions.

5.7.4 The Constrained Resources Condition — Condition 1

The child was given a set of simple instructions to follow.
+ The child was given limited money te spend ($20,000)
« The child was allowed to choose from two specified locations in the
neighbourhood - some land to build on, an expensive site (Sims Lane 1) and
a cheaper option {(Sims Lane 2)
« The child must build hi§ or her own house but is free to create the family
members I :
A bell was rung at every S-minute interval and the child was asked to place his or
her engagement score (the feelings they felt if asked to stop) on an engagement
scale of 0 to 10.

The purpose of bringing in these constraining conditions into the game was to enable
the researcher to identify factors that affect engagement. This experimental
condition maintains some elements set by the package, like having limited money to
spend. The child experiences the challenge of maintaining the family life within this
limited constrains: under the ‘build and create’ factor to build a house within the
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budget; and the ‘role play or simulation’ factor to keep the family going, maintain
refationships, look after basic needs, moods and desires within the family and its
neighbourhood. On top of this constraint the child was given a time limit of 40

minutes to complete the game.

5.7.5 The Unlimited Resources Condition - Condition 2
The child in this experiment too was given a set of simple instructions to follow. The
instructions helped them to fulfil a set of conditions as follows:
» Money was unlimited (up to $1 million and more)
« The child was free to choose a location in the néighbourhood
« The child was free to build his or her own house or buy a ready made one but
the family members were created for them

buring this experiment the child was given an engagement scale score to complete
as in Condition 1. The purpose of this condition was to see whether giving greater
freedom led to greater engagement. The children had more room for freedom of
choice in the conditions set for this experiment. Money was unlimited and they were
free to choose a location in the neighbourhood; free to build a house or buy a ready
made one. They could chogse any place, anywhere because money was unlimited.

The researcher modified the game structure to create this experimental condition.
The researcher set a ‘special’ cheat from the designer’s website to enable the child to
get lots of money (a million dollars or more). In order to do this the family had to be
created for them. Even though they were not able to create their own family the
children faced no money' constraints to maintain the family life in the simulation
mood., The child in this experirhent was also, however, given a time limit of 40
minutes to complete the game,

5.8 The Data
The data for this study comprised of data collected:
s An engagement scale score marked by every child at every 5-minute interval
when playing Conditicn 1 and 2
« Semi-structured data from the interviews conducted at the end of both the
cohditions.
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« Video recordings of each child as the child goes through the three sessions,
free play, Condition 1 and 2 to validate some points raised from close
~ observations of the engagement scores and the interview.
This “triangulated approach” (video observalfiq‘n of computer interfaces and facial
expressions; semi-structured interview answers; and the plotted graph of the
engagement pattern of Condition 1 and 2) was used to crosscheck and validate the
issues of what engages children most.

- 5.9 The Results

The core findings in this study were from data collected in Condition 1 and Condition
2: the engagement scale scores of each child as they go through the conditions; and
the graphs plotted of them. This section reports overall scores and patterns,
averages, and some individual cases to emphasise issues.

5.9.1 Overall Engagement Scale Scores for Condition 1 and 2

The overall engagement scale scores for Condition 1 and 2 were tabulated from a
collection of data of children interacting with the multimedia at every S-minute
interval in the two tables illustrated.

The codes used for Condition 1 are (LM% - 2 Loc - MBUFCFm):

s Limited money to spend ($20,000) - Limited (L) Money (M) $ = (LM$)

» Choose only two locations in the neighbourhood - Two Locations = (2 Loc)

s Must build his or her own house but is free to create the family members -
Must Build (MBu) Free (F) Create (C) Family (Fm) = (MBuFCFm)

The codes used for Condition 2 are (ULM$ - F Loc - FBu/By FmG):
[

« Money was unlimited - ljnlimited Money $ = (ULM$%)

» The child was free to chopse a location in the neighbourhood - Free Location
= (F Loc)

« The child was free to build his or her own house or buy a ready made ene but
the family member is created for them - Free Build (FBu) or Buy (By) Family
(Fm) Given = (FBu/By FmG)

Table 5.3 shows the engagement scales scores per child per interval, the averages
and total sum of scores for Condition 1 and Table 5.4 shows: the engagement
scales scores per child per interval, the averages and total sum of scores for
Condition 2.
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Engagement Scale Scores for Condition 1
{LM$ -2 Lac - MBUFCFm)
of Study 2
5- 10- | 15- | 20-| 25- | 30- | 35- | 40-
ICases mins | mins |mins mins| mins | mins | mins [ mins | Average
Girl 1(14) 7 6 8 8 |l 9| 9 10 10 8.4
Girt 3 (9) 8 9 |10 ]lsl g 9 9 | 10 9
Girl 4 (10} 10 8 10 | 10 5 7 9 10 8.1
Girl 5 (12) 7 7 5 8 10 9 10 9 8.1
Girl 6 (11) 8 10 10 8 10 10 10 10 9.5
Boy 2 (10) 7 8 9 7 9 6 g 8 7.9
Boy 3 (14) 5 6 7 7 8 7 g 10 7.4
Boy 4 (14} 6 8 8 7 9 10 8 10 8.3
Boy 5 (12) 8 8 8 8 5 6 7 10 7.5 -
Boy 6 (10)] 8 7 10 S 7 9 9 10 8.6
Boy 7 (11) 6 6 7 8 8 7 8 8 7.3
Boy 8 (11) 7 7 6 8 7 8 8 9 7.5
Girt 7 (11)- 5 5 6 7 6 8 8 9 6.8
Girf 8 {11) 6 6 5 7 6 7 9 9 6.9
Girl 2 (14) =) 7 7 8 7 7 6 8 7
Boy 1 {12} 5 6 7 9 10 8 6 6 7.1
lJAverage 6.8 | 7.1 7.7 | 8 7.8 (79 (84 | 9.1 7.8
um 109 | 114 | 123 [128]| 124 | 127 | 135 | 146 125
Table 5. 3: Engagement Scale Scores for Condition 1 of Study 2
Engagement Scale Scores for Condition 2
{(ULM$ - F Loc-FBu /By Fm G)
of Study 2
5- |10-| 15- | 20~ | 25- | 30- | 35- | 40-
Cases mins jmins|mins| mins | mins | mins | mins | mins [ Average
Girl 1 (14) 9 8 8 10 8 k) 9 10 8.9
Gird 3 (9 7 7 9 9 10 10 10 10 9
Gid 4 {10) 8 8 10 10 10 10 10 10 9.5
Girl § (12) 9 8 10 10 10 10 10 10 9.6
Girl 6 {11) 10 | 10 | 10 10 10 10 10 10 10
Boy 2 (10) 6 7.1 8 10 10 10 10 10 8.9
Roy 3 {14) 4 sH s g 10 10 10 10 8
Boy 4 (14} 9 8 9 10 10 10 10 10 9.5
Boy 5 (12) 6 7 7 8 8 8 10 10 8
Boy 6 (10)| 8 9 10 10 10 10 10 10 9.6
Boy 7 (11) 8 9 8 10 10 10 10 10 9.4
Boy 8 (11} 8 8 6 9 10 10 10 10 8.9
Gir 7 {11) 8 3 8 9 10 10 10 10 9.1
IGirl 8 (11) 7 7 8 8 8 10 10 10 8.5
Girl 2 {(14) 10 | 10 | 10 9 10 10 10 9.8
Boy 1 {12) 8 10 | 10 8 10 10 9 10 9.4
lAverage 78181186 (93196 (981991 10 9.1
um 125 1129|137 | 149 | 153 | 157 | 158 | 160 146

Table 5, 4: Engagement Scale Scores for Condition 2 of Study 2
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5.9.2 Setting Analysis Standards
In order to assess the engagement levels of each condition and of each child a set of
standards were established as follows: L .

+« The maximum level of engagemerit is a score of = 10/10

» The lowest level of disengagement is 0/10.

+ High Scores = 5/10 and above

« Low scores = 4/10 and below

Therefore, for engagement to occur a score from 5/10 to 10/10 will have to be
achieved. Anything below is a sign of disengagement,

5.9.3 Average Engagement Scale Scores

Graphical representations of the overall engagement scores for the two conditions
are presented in Fighre 5.12 and 5.13.

Average Engagement Score per Child for Condition 1
{LM$ -2 Loc - MBUuFCFm)

e NI A
-] 8 4/‘\_‘/ \V‘\O’A\‘,Q\
]
E 7 —
) 6 —e— Average
gn 5 ' Engagement Score
2 4 per Child
E 3 v
g 1
= 2
g 1 Average
& o — eyt Score for

-c ™ n ~ a - ™ In Condition 1:

b b sl 7.8
Cases 1to 16

Figure 5.12: Average Engagement Score per Child for Conditiont
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Average Engagement Score per Child for Condition 2
(ULM$ - F Loc-FBu/By Fm G)
10 ~
8 o O AN A /’“‘0\'_..4 b
s & VAV ~
L
" 7
@ o 6 —e—Average
-z 5 Engagement Score
Q 4 per Child
E 3
) -
@ 2 “Average
@ 1 Score for
w 0 S e e e i e e S — Condition 2:
- () n ~ [ -- m n 9.1
-l -l -l
Cases 1 to 16

Figure 5.13: Average Engagement Score per Child for Condition 2

From Figure 5.12 and 5.13 it could be seen that the average engagement scale
scores are above 5/10 for all children for both experimental conditions, This is
evidence that the children had an engaging multimedia experience in this study and
that The Sims does indeed contain features that provide children with an engaging
experience. The analysis section will reveal issues of being engaged, sta\./ing engaged
and any disengagement experiences, '

5.9.4 Average of Engagement Pattern at Every 5-minute Interval

The average of Engagement Pattern at every 5-minute interval is presented
graphically in Figure 5.2.4 for Condition 1 and Figure 5.15 for Condition 2.

:
Average Engagement Pattern per 5-min Interval for

¥ Condition 1
{LM$ -2 Loc - MBuFCFm)

o 10 ’

[}

I-U 8 - — :/

Q '__-_/'—

W L

o 3 [ —— Aveérage
E 2 4 Engagement Score
&

g 2

2

1 1] v r : ‘

1 2 3 49 5 6 7 8

Average Engagement Score at
every 5-min Interval

Figure 5.14: Average Engagement Pattern per Interval for Condlition 1
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Caas 5 Girl {12) Engagement Score Experiment 1 of Study 2
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[~ . Score 5/10
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Engagemant at Every S-minute Interval

Figure 5.15: Average Engagement Pattern per Interval for Condition 2

When comparing the average engagement pattern for Conditicn 1 in Figure 5.14
above and Figure 5.15 in Condition 2, it can be seen that the pattern for Condition
1 is much more turbulent befeore reaching a maximum score at the end of the session
than the engagement pattern for Condition 2, The next section will describe the
emerging pattern of engagement when the scores were plotted individually,

5.10 Description of Engagement Patterns

Engagement patterns can be seen by giving case examples of individuals as they go
through the engaging experience. The graphs for individuals displayed a number of
patterns that were placed in the following seven categories:

¢ Low levels of engagement

» The starting level range%

+ Dips

s Gradual increase and gradual decrease

e Plateaus '

« Maximum

e The ending level range

The description of these categories in the following section will based on three
sources:

a. Comparing data from Table 5.3 and 5.4
b. Scores of Engagement that fit the discussed category
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c. Individual Cases Examples.
Whilst most categories take into account all the three sources above, some
categories are described by one or two sources only,

5.10.1 The Lowest Level of Engagement

From the engagement scores in Table 5.3 and 5.4 it can be seen that the gaps
between the highest and lowest level of engagement are very small. The average
engagement scores for Condition 1 is 7.8 while Cc;i"'ldition 2 is 9.1. Each score Is
above the minimum level of higher scorers (5/10) and therefore is within the level of
engagement, This means that everybody was engaged by these experimental
situations, The average lowest level of engagement of all the 16 children in Condition
1 is 7/10 while Condition 2 is 8/10. Therefore the term lowest level of
engagement in this area of discussion is a score from 7/10 and below. The range
7/10 and below is therefore the new indicator for the lowest scores of engagement
for this particular experiment. Any score within this range is the nearest to a form of
disengagement or disinterest in this study.

Engagement Engagement Scores at Every 5-minute Interval Total
Category for Condition 1 Score
(LM% - 2 Loc -MBuFCFm) for Each

Lowest Level of 5 10 15 20 25 30 35 40 Range
Engagement Scale Score min | min min min min min min min
Range: 7/10 and below
7/10 4 4 4 5 3 4 - - 24
6/10 4 5 2 - 2 2 2 1 18
5/10 3 1 2 - 2 - - - 8
Total Score per Interval 11 10 8 5 7 6 2 1 0

Table 5.5: Lowest Level Engagemem?‘ Category of the Engagement Scale scores for Condition 1
{LM$ - 2 Loc -MBUFCFm) ; :

from Table 5.5 it can be seen that most of the lowest level engagement scores in
Condition 1 were at the beginning of game (first 5-minutes) decreasing steadily as
the children get deeper into the game. The number of children that had this range of
scores of 7/10 and below became less and less for most intervals as the children
played on till 40 minutes into the game,
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Engagement Engagement Scores at Every 5-minute Interval Total

Category for Condition 2 Score -
(ULM$ - F Loc- FBu/Fby FmG) for Each

Lowest Level of 5 10 15 20 25 30 35 40 Range
Engagement Scale Score min | min min min min min min min
Range = 7/10 and !
below
7/10 2 4 1 - - = - - 7
&6/10 2 - 2 - - - - - 4
5/10 - 1 - - - - - - 1
4/10 1 - - - - - - - 1
Total Score per Interval S 5 3 - - - - -

Table 5.6 Lowest Level Engagement Category of the Engagement Scale scores for Condition 2
{ULM$ - F Loc- FBu/FBy FmG)

From Table 5.6 the lowest level engagement scores for Condition 2 were still at the
beginning of game (first 5, 10 and 15 minutes). After 20 minutes none of the
children had scores of 7/10 and below,

When looking at the engagement pattern of individual cases, the lowest level of
engagement was at the beginning, after the first or seco_nd interval, or occasionally
in the middle of the game session. This is true for both Condition 1 and 2. Figure
5.16 below is an example of the engagement pattern of Case 5 doing Condition 1
where the child starts off quite high (7/10) then drops to its lowest point (5/10) at
the third Interval before rising to the maximum.

Case 5 Girl (12) Engagement Score Experiment 1 of Study 2

= 10 \ -

g2 9 5

37 .

;o /——

I —

= 2 —

g a2 e _

8, 2 \‘-.

81

5 0 ' 1 T ' v S The lowest

1 2 3 4 5 6 7 8 ] fevel of
engagement

Engagement at Every 5-minute Interval Score 5/10

Figure 5.16 The Engagement Pattern of Case 5 plotted while doing Condition 1 in a 40 — minute session
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This pattern of occurrence, starting at a higher-level score and dropping to a lower
score after the next 5 or 10-minutes could also be seen in a number of other
individual cases, 6 cases in Condition 1 and 3 in Condition 2.

5.10.2 The Starting Levels

Most children for most sessions begin their scores at 5/10 and above. There is only
one exception, a child in Cendition 2 that started with a score of 4/10 at the first
interval of the game, Table 5.7 below shows the sta'&ing level range scores for both

conditions.
The Starting Total number for Total number for Total number of
Engagement Scores each score each score scores

for : for Condition 1 for Condition 2
First 5-minute {LM$ - 2 Loc ~ (ULM$ - F Loc-
Interval MBufFCFm) FBu/FBy FmG)

4/10 - 1 1

5/10 3 - 3

6/10 4 2 6

7/10 4 2 6

8/10 4 3 10

9/10 - 3 3

10/10 1 2 3

Total Scores 16 16 32

Table 5.7: The Starting Engagement Scores for the First S-minute Interval

From the table it can be seen that, with one exception, all the other scores marked
at the first 5-minute interval were within the range of 5/10 and above, having 8/10
as the most popular score. Note that higher starting scores are in Condition 2 than
Condition 1. Average scores foriCondition 1 is 6.9 whilst for Condition 2 is 7.8,

3

§
5.10.3 Dips
Table 5.8 and Table 5.9 shows the points where dips occur in Condition 1 and
Condition 2 respectively. Some individuals have more than one dip, whilst there are
others which show a much smoother ride to reach the maximum score.
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Engagement Engagement Scores at Every 5-minute Interval Total
Category for Condition 1 Score
{LM$ - 2 Loc -MBuFCFm) For
Dips in 5 10 15 20 25 30 35 a0 Each
Engagement min min min min min min min min Child
Scale Score "
Girl 1 (14) ez | 6”2 s 8 9. 9 10 10 1
M
Gir 3 (9) 8 9 10 € o 3> o 9 10 1
Girl 4 (10) T 10 | &> 10 10 [ s> 7 9 10 2
Girl 5 (12) 7 7 5> 8 d 10 aylci | 9TDd 3
L3 — LY
Girl 6 (11) 8 10 g 1ot _F~>| 1ot 10 | 1w T 19 1
Boy 2 {10) 7 g e ~—g. 2 | 3~ 3
Boy 3 (14) 5 6 7 7 s 1 22| 9 10 1
Boy 4 (14) 8 s .8 | 720 o €L 0 | s> 10 2
Boy 5 ( 12) 8 8 8 ICs | 5. D 6 7 10 1
Boy 6 (10) 8 7 10 9 7 9 9 10 2
Boy 7 (11) 6 | BT "8 | 7| 8 8 1
Boy 8 (11) A e —2 I 7| 8 8 ] 2
Gir 7 (11) 5 5 8 ez | 82 8 8 9 1
Girl 8 (11) 6 €6 | sX 7 60| 7 9 9 2
[
Girl 2 (14) 6 7 7 8 r &7 | e s 5.
Boy 1(12) 5 6 7 9 10 (T8> 6 D s 2
Total No. of 0 3 3 4 3 5 3 2 ;
Dips

Table 5.8: Dips in Engagement Scale Scores for Conditlon 1 {LM$ - 2 Loc -MBUFCFm)

Engagement Engagement Scores at Every 5-minute Interval Total
Category . for Condition 2 Score
{ULM$ - F Loc- FBu/FBy FmG) For
Dips in 5 10 15 20 25 30 35 40 Each
Engagement min min min min min min min min Child
Scale Score
Girl 1 (14) g 8 8 410 | &> 9 9 10 1
Girl 3 (9) 7 7 9 g 10 10 10 10 -
Girl 4 (10) 8 8 10 10 10 10 10 10 -
Girl 5 {12) 9 8 10 10 10 10 10 10 -
Girl 6 {11) 10 10 i0 10 10 10 10 10 -
Boy 2 {10) 6 7 8 10 10 10 10 10 -
Boy 3 (14) 4 5 6! 9 10 10 10 10 -
Boy 4 {(14) 9 8D ) 10 10 10 10 10 1
Boy 5 (12) 6 7 7 8 8 8 10 10 -
Boy 6 (10} 8 9 10 10 10 10 10 10 -
Boy 7 (11) 8 9o | &> 10 10 10 10 10 1
Boy 8 (11 8 8 | 6> o 10 10 10 10 1
Gird 7 {11} 8 8 8 9 10 10 10 10 -
Gird 8 (11) 7 7 8 8 8 10 10 10 -
Girl 2 (14) 10 10 109 9 _Jo L 10 10 -
Boy 1 (12) 8 100 10 | 82 10 $un | o2 10 2
Total Number of Dips :

Table 5.9; Dips in Engagement Scale Scores for Condition 2 (ULM$ - F Loc- FBU/FBy FmG)
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There are more dips occurring when the individuals do Condition 1 (Table 5.8) as
compared to when they were doing Condition 2 (Table 5.9), 26 in Condition 1 and 6
in Condition 2. Most individuals experience only one dip before rising to a maximum,
Note that a lot occur at 25 minutes in Condition 1. '

For those that experiences more that one dip, the results are giving signs or signals
of a “troubled” or “unstable” performance that affect their pattern of engagement
when interacting with the multimedia. There are 8 case examples in Condition 1 of 2
or more dips. These children are displaying quite a lot of difficulty staying engaged
under these conditions. Figure 5.17 below is en example of an engagement pattern
plotted from a Boy (Case 6) (10) doing Condition 1.

Casa 6 Boy (10) Engagement Score Conditlon 1 of Study 2

-] 10
o 9
I o
]
QO B -
z® 3 i ——
5 4 —
g 3 ~
= 2
o 1
i 0 ; - : - - - These dips
1 2 3 4 5 -] 7 8 show falls in
. = engagement
Engagement at Every 5-minute Interval scale scores

Figure 5.17 The Engagement Pattern of Case 6 plotted while doing Condltidn 1 in a 40 - minute session
"

l.

5.10.4 Gradual Increase and Gradual Decrease

From Table 5.3 and 5.4 it can be said that there are two types of gradual pattems,
one that increases and the other that decreases. There are other ways of
determining indicators for this category. The research categories gradual patterns as
clusters of 3 scores in succession either increasing or decreasing. Therefore, gradual
increase in this area of discussion is when scores move up from lower to higher,
one point up for the next two to three consecutive intervals, For example, from 5/10
at a second interval of 10 minutes into the game, to a higher score of 6/10, than
7/10 or whatever combfnations till it reaches a maximum of 10/10. Gradual
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decrease, however, is about decreasing scores from high to lower in three
consecutiva intervals. There are 6 out of 16 children that had this kind of gradual
increase experience in Condition 1, and 3 out of 16 in Condition 2. For the gradual

decrease feature, there is only one case (Gir!a'B) (9) that experienced this pattern in
Condition 1.

Tables 5.10 and 5.11 below show the gradual increase and gradual decrease scores
of individuals that were doing Condition 1 or 2. Tai;ies 5.10 and 5.11 shows that
the majority (8 out of 9 children: 5 out of 6 in Experiment 1 and 3 in Experiment 2),
show gradual engagement increases at the beginning of the game, while only 1 {in
Condition 1} is midway into the game. For the gradual decrease pattern, however,
there is only one case (Table 5.12). All participants reached the maximum range

score (9/10 to 10/10) at the end of game.

Engagement Engagement Scores at Every 5-minute Interval Position of gradual
Category for Condition 1 increase
(LM% - 2 Loc -MBuFCFm)
Gradual 5 1 15 20 25 30 35 40
Increase min min min min min min min min
Pattern ]
Girl (Case 3) 8 9 10 S 8 S 9 10 Beginning:
{9) Gradual - High - Low
Boy (Case 2) [ 7 8 9 | 7 9 6 9 8 Beginning:
10} Gradual - High -Low
Boy (Case 3) | 5 6 ﬂ 7 8 7 9 10 | Beginning:
{14) Gradual - High - Low
Boy (Case 1) |_§ 6 5_| 7 8 7 9 10 | Beginning:
{(12) ) Gradual - High -Low
Boy (Case 5) 8 8 8 8 5 6 7] 10 Midway:
(12) High- Low- Gradual —Max
Girl (Case 7) 5 | 5 6 7 6 8 8 9 Beginning:
(11) Plateau-Gradual-Low-High

Table 5.10: Gradual Increase Engagement:}Scores for Condition 1 (LM$ - 2 Lo¢ -MBuFCFm)

Engagement Engagement Scores at Every 5-minute Interval Position of gradual

Category for Condition 2 increase
{(ULMS$ - F Loc- FBu/FBy FmG)

Gradual 5 10 15 20 25 30 35 40

Increase min min min min min min min min

Pattern r 1

Boy (Case 2) Lse 7 8 | 10 10 10 10 10 Beginning:

(10} r — Gradual - Max

Boy (Case 3) | 4 5 6 | ) 10 10 10 10 | Beginning:

(10) Gradual - High- Max

Boy {Case 6) | 8 9 10 ] 10 10 10 10 10 Beginning:

(10} Gradual - Max

Table 5.11: Gradual Increase Engagement Scores for Condition 2 {ULM$ - F Loc- FBU/FBy FmG)
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Engagement

Engagement Scores at Every 5-minute Interval

Position of gradual

Category for Condition 1 increase
{LM$ - 2 Loc ~-MBuFCFm)
Gradual 5 10 15 20 25 30 35 40
Decease min min min min min min min min
Pattern L :
Girl {Case 3) B 5 |10 9 8 | [ .9 9 10 | Midway: .
@) : High - Max - Gradual
) Decrease —High - Max

Table 5.12: Gradual Increase Engagement Scores for Condition 1 (LM$ - 2 Loc -MBUFCFm)

The most frequent pattern from the list of cases was to show some increase in the

level of engagement at the beginning, remain consistent for two to three points,

drops a point or two, then show a graddal and steady increase to the maximum level

of engagement.

Engagement Scores 0 to

10

Case 2 Boy (10) Engagem ent Score Condition 2 of Study 2

—

CO=NWhRND~NXOO

=i Condition 2

-

2 3 4 5 & 7 8

Engagement at Every S-minute Interval

Gradual
Increase In
score 6/10,
710, 8/10 tili
maximum
10/10

Figure 5.18 is an example of a

Figure 5.18: The Engagément Pattern of Case 2 plotted for.Condition 2

n engagement pattern plotted for a Boy (Case 2) 9,

doing Condition 2 where the child starts off quite low (6/10) then rises steadily (7/10
and 8/10) before reaching a maximum score of 10/10.

5.10.5 Plateau

The term plateau is used when the pattern of engagement scores remains

consistent for a number of interval points. Children at most times reached a plateau

when they reached the maximum range score, While some do not regress after this
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stage, others do. Table 5.13 and 5.14 highlight the results for condition 1 and 2
respectively.

There are a number of places where plateauslb;tcur. Below it can be seen that there
was no specific pattern of occurrence of plateaus as a whole for Condition 1 (Table
5.13).

-

Engagement Engagement Scores at Every S-minute Interval Total
Category - for Condition 1 Score
(LM% - 2 Loc ~-MBUFCFm) for Each Child

Dips in 5 10 15 20 25 30 35 a0

Engagement min min min min min min min min

Scale Score S SR P T De—
Girl 1 (14) 7 6 8 | %_,.m) 3 Plateaus
Girl 3 (9) 8 9 10 9 g ¢ 9 10 1 Plateau
Girl 4 (10) 10 8 L 10 | 10> s 7 9 10 1 Plateau
Girl 5 (12) T 7 | 7> s 8 10 9 10 9 1 Plateau
Girl 6 {11) g8 ¢ 10 | 10> 8 1o 10 10 10 P 2 Plateaus
Boy 2 (10) 7 8 | o1 7 5 6 9 8 -
Boy 3 (14) 5 .tz | 2| 8 7 9 10 1 Plateau
Boy 4 (14) $—6_1 3 P 7 9 10 8 10 1 Plateau
Boy 5 ( 12) $—=a | s 8 _8 -+ 5 6 7 10 1 Plateau

_—
Boy 6 (10) 8 7 10 3 7 € 9 9> 10 1 plateau
Boy7(11) d 6 | 6> 7 8 | 8> 7 48 8| 3Plateaus
Boy 8 (11) 7 | 7> 6 8 7 48 | 8] 09 2 Plateaus
Girl 7 (11) 35 1 5~ 6 7 6 8 [ &~ 9 2 Plateaus
.——-/
Girl 8 (11) j 5 7 6 749 | o 3plateaus
Girl 2 (14) <7 | 7> =8 7 6 8 2 Plateaus
Boy 1 (12) 5 6 7 g 10 s L 6 6| 1 plateau
Total Scores for Plateaus 4 Platea

Table 5.13: Plateau of the Engaggment Scale Scores for Conditienl {LM$ - 2 Loc -MBUFCFm)
13
L.

However, a certain pattern did emerge in Condition 2. Table 5.14 shows that they
mostly occur at the time when the individuals reached maximum score and rarely
seem to regress after that.
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Engagement Engagement Scores at Every 5-minute Interval Total
Category For Condition 2 Score
(ULM% - F Loc- FBu/FBy FmG) for Each Child
Dips in 5 10 15 20 25. | 30 35 40
Engagement min min min min min_ | min min min
Scale Score L
Girl 1 (14) g 4 g8 10 8 99 | a2 10 2 pPlateaus
-
Girl 3 (9) 7 | 221<e | o F1q | 10 10 > 3 plateaus
Girl 4 (10) 8 | s>—d0_] 10 10 10 10_| 30— 2 Plateaus
Girl 5 (12} 9 8 <430 | 10 10 10 10 i0 1 Plateau
Girl 6 (11} d 10 10 10 10 10 10§ 10— 1 Plateau
Boy 2 {10) 6 7 ] 10 10 10_| IU 1~ 1 Plateau
Boy 3 (14) 4 5 6 9 9 - I+) 10 ¥ 1 plateau
T
Boy 4 (14) 9 8 9 F—10_ 10 10 10 P 1 Plateau
Boy 5 (12) 5 |<7 | 72 3T s 8 8 X310 | 10 D 3 Pilateaus
Boy 6 (10) 8 9 <70 | 10 10 10 10 10 1 Plateau
Boy 7 (11) 8 g 8 10 [ 10 10 10 | 10 b 1 Plateau
Boy 8 {11) 8 8 6 9 410 | 10 10 T 1 Plateau
Girl 7 (11) 48 1 8 | B~ 0 410 | 10 i0 | Jg— 2 Plateaus
e
- Girl 8 (11) 1<% _|_3 8 =30 _| 10 P 3 plateaus
="
lGirl 2 (14) 410 | 10 10 R9 _10_| 10 3 Plateaus
Boy 1 (12) g8 |<qo0 | 10 D 38 10 | 3o 9 10 2 Plateaus
Total Scores of Plateaus B Plate

Table 5.14: Plateau of the Engagement Scale Scores for Condition 2 (ULM$ - F Loc- FBU/FBy FmG)

-
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Engagement Scores 0 to

2 3 4 5 6

7

Engagement at Every 5-minute Interval

Case 5 Boy (12) Engagement Score Condition 2 of Study 2

[ Conditon 2

The points of*
consistent
scores could be
seen in three
planes (7/10,
7/10) (8/10,8/10.
8/10) and (10/10,
10/10)

Figure 5.19% The Engagement Pattern of Case 5 plotted for Conditlon 2
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Figure 5.19 is an example of an engagement pattern plotted for a Boy (Case 5)
{12) doing Condition 2. The child’s engagement patterns revealed three plateaus.
One plateau was at 7/10 for the second‘arll'd“ third interval (10 to 15 minutes).
Another at 8/10 remained consistent from the:fourth Interval to the sixth interval
(20 to 30 minutes). And lastly, whenever the maximum plateau is reached 10/10 at
the seventh and the final interval (35 to 40 minutes).

5.10.6 The highest level of engagement

Tables 5.15 and 5.16 highlight the maximum scores for each child in Condition 1
and 2 respectively.

Engagement Engagement Scores at Every 5-minute Interval Total
Category for Condition1 Score
{LM$ - 2 Loc ~-MBUFCFm) for
Maximum 5 10 15 20 25 30 35 40 Each
Engagement min min min min min min min min Child
Scale Score

Girl 1 (14)
Girl 3 (9)
Girl 4 (10}
Girl 5 (12)
Girl 6 (11)
Boy 2 (10}
Boy 3 (14)
Boy 4 {14)
Boy 5 ( 12)
Boy 6 (10)
Boy 7 (11)
Boy 8 (11)
Girl 7 (11)
Girl 8 {11)
Girl 2 (14)

Boy 1 {(12)
Total Scores
per interval
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Table 5.15: Maximum Level Engagement Scale Scores for Condition 1 (LM$ - 2 Lo¢ -MBuFCFm)

From the table above it can be seen that the maximum level scores occur in most
cases at the end of the sessicn. There seem to be other occurrences as well worth
further investigation but overall, only half (8 out of 16) of these children placed their
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maximum at 10/10 at the last interval for Condition 1. The same phenomenon
however does not occur for Condition 2.

The maximum scores for Condition 2 in Tablélé.lfs below seem to suggest that the
children are more engaged towards the end of the session when doing Condition 2
than when doing Condition 1. Whilst there are some children who place their
maximum score at the start of the game (2 out of 16), everyone (all 16) reached the
maximum at the end. Some indicated maximum engagement as early as 15 minutes
into the game (2 out of 16), whilst 14 out of 16 reached the maximum 30 minutes
into the game.

Engagement Engagement Scores at Every 5-minute Interval Total
Category for Condition 2 Score
(ULM$ - F Loc- FBu/FBy FmG) for Each

Dips in 5 10 15 20 25 30 3s 40 Child

Engagement min min min min min min min min

Scale Score
Girl 1 {14} 9 8 8 10 8 9 9 ig 2
Girl 3 (9) 7 7 9 9 10 10 10 iQ 4
Girl 4 (10) 8 8 10 10 10 i0 10 10 6
Girl 5 (12) ) 8 10 o0 10 10 i0 ic 6
Girl 6 {11) 10 10 10 10 10 10 10 10 8
Boy 2 {(10) 6 7 8 10 10 10 10 10 5
Boy 3 {14) 4 5 6 S 10 10 10 10 4
Boy 4 {14) 9 8 9 10 10 10 10 10 5
Boy 5 (12) 6 7 7 8 8 8 10 10 2
Boy 6 (10) 8 9 10 10 10 10 10 10 6
Boy 7 (11) 8 9 8 10 10 10 10 10 s
Boy 8 (11) 8 8 6 ) 10 10 10 10 4
Girl 7 {11) 8 8 8 g 10 10 10 10 4
Girl 8 (11) 7 7 8 8 8 10 10 10 3
Girt 2 (14) 10 10 10 9 9 10 10 10 6
Boy 1 (12) 8 10 10 8 10 10 9 10 5

Total Scores

per Interval 2 3 6 8 12 14 14 16

Table 5.16: Maximum Level Engagement Scale Scores for Condition 2 (ULM$ - F Loc- FBU/FByY FmG)

5.10.7 The Ending Levels Range

From Tables 5.3 and 5.4 we can see that even though findings in Condition 1 show
some sign of differences in the place where maximum engagement patterns are
marked, most children in this study seems to have a very engaging experience
because they all seems to be uniformly engaged by the end of both the conditions.
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Table 5.17 give the scores for beoth conditions. All the children finished in the range
8/10 to 10/10, except for one case Boy (Case 1) (12) that scored 6/10 for the final
interval of Conditionl.

The Ending Total number for Total number for Total nhumber
Engagement Scores each score each score for
for for Condition 1 for Condition 2 Both Experiments
The Last 40-minute (LM$ - 2 Loc - {ULM$ - F Loc-
Interval MBUFCFm}) FBu/FBy FmG)
10/10 8 16 24
9/10 4 - 4
8/10 3 = 3
7/10 - - -
6/10 1 - 1
5/10 - - -
4/10 - - -
Total Scores 16 16 32

Table 5.17: The Ending Engagement Scores for the last 40-minute Interval for Condition 1 and 2

From the scores above we could say that at the end of the game all the children
were engaged by the game because all of the scores were above 5/10.

5.10.8 Findings from Interviews

The interview sessions were conducted in the same way as in the pilot study, i.e. in a
laddering pattern of questioning because children were not necessarily articulate. A
tabulated representation of the major factors is in Table 5.18 below.

Name of Choice Total Number of Boys Girls Difficult

Preferences

Build, Buy and Decorate Mode 6 2 4 2
{Construct Interactivity) %

Live Mode ] 8 S 3 -
{Simulation Interactivity) ;-

Free Play -9 5 4 -
Condition 1 - - - -
Condition 2 7 3 4 -
Experience with The Sims 9 have heard about It, 2 2 -

4 have actually played
it

Table 5. 18; Children Preferences from Interview Data
The children were asked which of the three sessions they liked most: free play,

Condition 1 and Condition 2 and which of the modes of using The Sims they
preferred, ‘live’ or ‘build and buy’ mode. From the table above it could be seen that 9
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out of 16 children enjoyed the free play session as compared to the two
experimental conditions. When asked why, most of them said they enjoyed
discovering the game. For those that preferred otherwise it was mainly due to the
experiences they had at the time of play. Th','rc_bug.h video observations, it could be
seen that the children that did not find the free play the best times of play were
those that encountered a bad experience when playing it. Some said that they felt
lost when playing it for the first time. They did not know what they were supposed to
do and what they were supposed to get from it. Some thought that the game was
about achieving certain levels, like most games they played before, Managing
people’s lives seems to be " a bit weird at first, but after awhile it was fun...you get
to control them...god-like thing...”

Others liked free play because they found it fun playing with friends. Some got very
useful tips from friends. Others expressed their preferences for playing alone rather
than with peers. Some said, “They kind of contro! the game, you could not enjoy it
much, I prefer to play alone”. Some said it was useful to have friends to teach you .
how to play but prefer to play alone when they have the skills,

When the children were asked which part of the game they liked most they
mentioned the ‘live’ (simulation) mode. Eight children expressed a likeness for
playing the ‘live’ mode, because * you could be like God...telling and controlling
people..tell them what to do..” However, when asked to choose amongst the
sessions, Condition 2 got picked after free play. None mentioned Condition 1 as a
preference.... When asked why they liked Condition 2, some of their comments were
“There was so much money ,ﬁthere .did not know that we had to rstop much
earlier...have not had the chanlce to see and play with them...no time...I wish there
was more time...”. The ones thalt' disliked Condition 1 find it too restricted. " I don't
like it at first, ...not having enough money, I had to let them work, after a while it
was ok...”

5.11 Analysis of Findings
This section reviews the findings for the engagement scores and seeks an
explanation of them by examining the interview and video recording data,
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5.11.1 Overall Analysis of Findings of the Engagement Scale Scores
and Averages for Condition 1 and 2

The overall analysis of findings for this section could be got from the interpretation of

the results from: A

» The Engagement Scale Scores for Condition 1 and 2 (Tables 5.3 and 5.4);

+« The Averages of Engagement Scale Scores for Condition 1 and 2 (Figure 5.12
and Figure 5.13) __

s And Averages of Engagement Pattern per Intervél‘_for Condition 1 and 2 (Figure
5.14 and Figure 5.15) ,

From the data in Table 5.3 and 5.4 of the Engagement Scale scores it could be

interpreted that, overall, all the children in this study found The Sims to be very

engaging. The averages of scores lie within a high engagement range of 7.8 for

Condition 1 and 9.1 for Condition 2.The major aim of experiment, to achieve an

engaging experience for the children has been achieved. When the averages of

engagement scale scores for both conditions per child were plotted the results seen

in the graph below Figure 5.20 (having most scores plotted at the upper end of the

graph) proves that all the children had an engaging experience when doing this

study for both conditions, '

Average Engagement Scale Scores for Each Child in
Condition 1 and 2
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Condition1 = 7.8
Condition 2 = 9.1

Figure 5.20: Average Engagement Scale Scores per child for both Conditlon 1 and 2

However, when the engagement patterns were compared between Condition 1 and 2
as in Figure 5.21 some identifiable form of pattern emerges when children did
Condition 2 as compared to Condition 1, The average engagement scale scores show
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that children were engaged to Condition 2 (9.1) more than Condition 1 (7.8). The
ability to build and create due to the unrestricted resources in Condition 2 has gained

a higher score than the ability to play a role in the restricted circumstances of the
simulation mode in Condition 1. |

Average Engagement Pattern at Every 5-minute
Interval for Condition 1 and 2

3 13 I e el n

w_ 7?7 *

€3 8 —a— Condition 1
£2 a3 —a—Condition 2
E¥ 3

: ]

2 o

(]

2 3 4 s 6 7 8
Average Engagement at Every 5-
min Interval

-

Figure 5.21: Average Engagement Pattern per Child at Every 5- minute Interval
of Conditionl and 2

Close observations of the video recordings of the children (with their picture inserts
on the interfaces they were at that time) have revealed that the children face bigger
turmoil when doing Condition 1 than Condition 2 (Figure 5.21). This is because in
Condition 1 the child had to develop and use more skills than in Condition 2.

The children did not face any r;?ney constraints in Condition 2, and therefore were
fully engrossed in creating or decorating a house. They did not have to solve any
other problems because money was in abundance. They could build anything and
buy anything, They reached the maxinﬁum engagement levels faster because their
only obstacles were to acquire the skills to build and create or to decorate. In
contrast, in Condition 1, they had to control the characters, fulfill their needs and
desires, while at the same time getting enough money to accommodate the family

and their life style when money was limited and time was tight.
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The only obstacle for Condition 2 was time. Most children did not notice the time
when doing Condition 2 and when they were told to stop they insisted on playing
some more because they had not had the chance to see the characters living in the
house they had created or decorated. "j

Therefore the following conclusions can be drawn:

All the children had an engaging experience in this study because their
average engagement scores were above the éhgagement range standard set
earlier (5/10 and above) for both condition

Engagement scores in Condition 1 tended to be more fluctuating than
Condition 2. The scores are sometimes high and sometimes low. Through
observations it could be seen that the experimental conditions in Condition 1
tended to make more demands of the children so much so that:

o When the conditions were challenging but solvable children
tended to want to continue and therefore placed a high score if asked
to stop and were therefore most engaged

o But when the conditions were too demanding, the challenge made
them feel panic and confusion. They then lost interest and wanted to
give up and therefore placed a lower score if asked to stop because
they became disillusioned, disinterested and disengaged

The children reached maximum scores faster in Condition 2 than
Condition 1. When the children did Condition 2, most of them placed the
highest score of 10/10 at least at the final stage of the game, if not much
earlier. Closer observation has revealed that the experimental conditions in
Condition 2 had given tHe child:

o More freedom in decisions, creations and decorations because money
has not been the limit and therefore the main obstacles of maintaining
the family basic needs of living to keep the budget running diminishes
especially once the child had overcome the operative skills to build,
create and decorate. Therefore this factor made them more engaged.

o Obstacles could be overcome in much shorter period of time
because the obstacles are purely operative skills like the drag and
drop, positioning, deleting, do and undo, etc. There is no stress in
learning those skills but there is in the skills of juggling family life to
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‘make ends meet’. Therefore the better they are with the skills the
more engaged they would be. -

o More absorbed in the game and did not notice that time flies and
when asked to stop did not want to do so. They .became most
engaged and wanted to continte playing. This is because in most
cases, the children were disappointed when told to stop because there
is a part of them that wanted to see what happen to the characters
living in the home they had created for them. This is a part that
wanted them to complete an unfinished task, a part the researcher did
not allow them to fulfil,

From observation and interview it was also revealed that it was the conditions and
the time factor "m the two experiments that caused differences in engagement
patterns. Conditions in Experiment 1 (having little money and resources) made the
children engage themselves in the Live Mode (simulation interactivity) to solve the
problems they encountered due to the consequences of the actions they took before
this. However, in Experiment 2, it was not the conditions of having unlimited money
that imposed constraints but the time for them to stop. The children did not have the
chance to be in any other mode than the build mode, that is, the construct
interactivity mode. Therefore, these two factors of simulation and construct
interactivity seem, in some way, to contribute to the form of engagement behaviour
discussed in the coming sections.

5.11.2 Analysis of the Low Levels Engagement Pattern

One of the engagement patterns of behaviour is the Low Level Engagement Pattern.
The lowest level of engagenient is not very low, i.e., very few scores less than
5/10, only 1 (4/10) in Condition|2, most about 31 cases (24 in Condition 1and 7 in
Condition 2) were at 7/10.

Closer look at Table 5.5 has revealed that the lowest scores were mostly in the first
S5-minutes of the game and in Condition 1. The number for this type of score
decreased steadily as the children got deeper into the game, Cnly one child in
Condition 1 put a score as low as 6/10 In the final 40-minute interval,

A typical example of the situation where this category occurs is best described if we
looked at an individual case example, Below in Figure 5.22 is the graph of the
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engagement scores plotted for Girl {(Case 5) (12) and the account she gave when
doing Condition 1 and Condition 2 as seen on the video and in the interview.

Condition 1: i

The girl started by marking a 7/10 score. The score remained consistent at -
7/10 for the next interval {after 10 minutes into the game) when she was
creating a family, in the ‘Create A Family’ Mode.

The engagement score later drops to Pc}int 5/10 (the lowest level
engagement scores) after 15-minutes into the game when she enters the
neighbourhood. She tried the build mode and built a fence but lost
confidence. After sometime she stopped doing this mode.

She started to choose a ready-made house instead. She used the Buy Mode
and started buying furniture and decorating the house.

Soon her scores started to gradually increase to 8/10 till she reached 10/10
after 25 minutes into the game. '

When she entered the live mode after about 30 minutes into the game, her
scores drops to 9/10. She started playing with the characters. '

Her engagement scores increased to 10/10. She continues with the live
mode, deing mundane things, go to work, serve dinner, take a bath, bladder,
and watch TV. Her characters are only two In the family..not much to
do...after about 40 minutes into the game her engagement score decreased
to 9 when the bell rang for her to stop.

Condition 2:
Atter doing Condition 1 the girl did Condition 2

The girl started her next |session by marking a 9/10 score as a starter point.
After 10 minutes her score drops to 8/10. The girl had first to move the
given family to the neighbourhood. She was unsure of what to do with so
much money; either to build a house or buy a reédy made cone. She used
quite some time to make a decision. After considering her previous
experience she decided to buy a ready-made house.

Her scores increase to 10/10 and remain consistent at 10/10 up to the
end of the game. She used the whole session to decorate the house and to
buy things. Because there was still so much money she kept on buying and
decorating till time passed. She did not want to stop when the bell rang.
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When the child was asked about her opinion of Condition 1 she said the game got
to be almost the same after sometime, with nothing much to do, just keep them
happy, have enough food to eat, etc. In Cbpdition 2, however, there was lots of
money and “you just keep on buying things, -no chance to play, no time...”

Case 5 Girl (12) Engagement Score _(".‘_ondition 1and 2 of

Study 2

o
o 19 o
§ 3 e
2S 6 V/ —o—Condition 1
04 5 .
E+s 4 = Condition 2
[} 3 )
E 2

1
[E 0 T T T T T T

-

2 3 4 5 6 7 8

Engagement at Every 5-minute
Interval

Figure 5.22: Graph of the Engagement Scores plotted for Girl (Case 5) (12)

Therefore for this girl her lowest level of engagement was 5/10 placed in her
Condition 1 experience and the score increased after that, ﬂuctﬁating as she went
through the game. Analysing her case suggests that “disengagement” occurred
during first encounter, in this case, a change in mode from ‘create a family’ mode,
which was quite straight forward, because the child only had to choose the criteria by
scrolling through the bar, to the 'build’ mode, creating a2 house from nothing. The
child had no idea how to begin from the two given locations, one a little more
expensive than the other. Which keys to choose to build the house? What to start
first, the floor, the fence, etc.? After sometime she decided to opt out and choose a
ready made one where she just needed to know some basic operating skills of
dragging and dropping, positioning, rotating and deleting furniture and accessories,
It is after choosing this option that her engagement scores started to increase. And
this case study also revealed that simulation interactivity, found most in Condition 1,

163



caused a different form of engagement pattern to that of construct interactivity, as
found most in Condition 2,

Therefore the following conciusions on low eng',:aQement level scores can be made:
» The lowest range is not very low implying that all children are
engaged
+« Lowest scores were mostly at the beginning. This is only natural because
children are very cautious at first just as adu!fé are,
¢ Constraining conditions caused some form of 'disillusion, disinterest and
disengagement
« “Disengagement” seems to occur at a number of places and moments:
o During first encounter: first time into the game, or first time into a
new mode e.g. from live mode to build mode, etc. '
o When faced with difficulty: e.g. lack of skills in using the operative
" keys or a sudden encounter with a problem e.g. the need to sclve ‘the
vicious circle’ ; the need to fulfill basic needs like hunger when there
is not enough money to buy food, but too weak to work to make more
money, because there is no food to give more energy, etc.

Some children go through this period of “disengagement” or lowest level of
engagement calmly while others were panicky. Some became speechless and
restless. Some looked as though they needed someone to help them. When the bell
rang at this point in time, the child placed a low mark in their engagement scores. As
" the children picked up the skills to overcome these difficulties their engagement
scale scores usually got much higher until they reached a level when they did not
want to stop and wanted some nlwore experiences of this kind. The difficulty had now
become a challenge and because of it they became very engaged, especially at the
end of the game.

5.11.3 Analysis of the Starting Levels

Another engagement pattern of behaviour is the score the children placed when they
started the experimental session. The starting scores tend to be in a certain level
range. Some were in the high scores range and some in the low score range,

164



From Tables 5.3 and 5.4, it could be seen that the starting levels range for both
conditions lies in the high scores zone of 5/10 and above (28 out of 32). Three out of
28 placed the highest 10/10 scores and 4 out of 32 placed a 5/10 with one
exceptional case of 4/10, The most populafr" scores for starters is 8/10. The
general trend however was that, at whatever level they started, the score tends to
decrease at the second or third interval, before rising again to much higher scores.

There are a number of reasons why some children start very high while some start
much lower. From the interview data it seems this has a lot to do with past
experiences. The children that placed higher scores are mostly those that have good
exposures to some kind of child play, games and computer games. For these
children, wheh the multimedia game was given to them, it immediately implied
pleasure and fun. For them, the term ‘game’ usually suggests an engagihg
experience and this has resulted In them having high expectancy at the very
beginning of the game. However, as they go through the game and when the game
does not turn out to be as they expected due to obstacles, whether operational or
psychological, the engagement scores start to fall, giving a form of disengégement.
A full account of an example of this type of performance is given in Figure 5.23

below.

However, there are also children that place low starting scores. Interview results
have shown the reasons vary according to individuals. From the 3 that placed a 5/10
score, one had been playing with the géme for about a month before this. When
asked how did he find the sessions he said he was quite bored playing the simulation
condition (Condition 1). He started his score with a 5/10 and ended low with a 6/10.
He, however, regained his mterest as he did Conditlon 2 because here he started his
score with a high 8/10 and ended with a maximum 10/10.

Another boy played both sessions with low scores. He started his session doing
Condition 2 first, placing a score of 4/10 at the beginning. Then he had a steady
increase reaching a maximum after 25 minutes into the game. He still started low
when he later did Condition 1 and only reached a maximum at the final interval.
Through the interview sessions it was observed that this child is rather reserved in
nature. He responded very vaguely in all the interview questicns. Observing the
video it could be seen that the child is very conscious in every move he made. He did
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get engaged in the end for both sessions, faster in Condition 2 rather than Condition
1.

Case 4 Girl (10) Condition 1 of $tygy 2_
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Figure 5.23: Case_ 4 Girl {10) doing Condition 1 of Study 2
Figure 5.23 is a typical example of the situation where the child Girl {Case 4) (10)
demonstrated the phenomenon described in the analysis above. '

e This girl started with an engagement score at the highest level
(10/10). Through video observations it could be seen that she was in the
‘Create a Family’ Mode at this stage. She created four family members.

s After 10 minutes her scores dropped to 8/10., At this stage the child was
encountering a new mode *‘moving inte the neighbourhood’.

» She chose a ready-made house and started decorating it. Here her scores
rose to 10/10 and remaih consistent at 10/10 for another two intervals. She
continued decorating unpl she ran out of money to buy more things. She had
to change to a ‘live mode' to get more money

+ This time her scores dropbed to 5/10. She was now in a mode where she had
to control the lives of the individuals in the family she created.

» After that her scores gradually increased from 5/10 t07/10, to 9/10 and then
10/10.

Therefore it could be concluded that the starting level ranges could vary from
individual to individual depending on a lot of factors that influence the child at the
time of starting to play. Some of these factors could be:
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« The influence of previous experience on the child. It could be either e.qg.
the child had played other computer games before, good or bad, which made
them cautious when starting a game; or, e.g. just had a good or bad
experience from the session before thé,'ngxperiment

¢« The personality of the child e.g. some get excited quite easily, whilst
others takes things one at a time and progress or regress from there.

5.11.4 Analysis of Dips
Overall, the patterns show that most of the children that experience only one dip

" seemed to experience it as a single drop before their scores rise especially when

reaching the end of the session. Children that had more than one dip seemed to
have much more “trouble” and “unstable” performance as they went through the
game as compared to others.

Closer observations have revealed that there are more dips occurring in Condition 1
(Table 5.8) than Condition 2 (Table 5.9). This is evident from the total number of
dips in Table 5.8 of Condition 1, which are 26, as compared to that of Condition 2 in
Table 5.9, which is 6. These results imply that the conditions set for the children in
Condition 1 were less engaging than those for Conditien 2. In other words the
interactivity type, ‘simulation interactivity’ found in Condition 1: the act of role play;
the act of contrelling the game using “virtually perceived” play role, etc. gave some
children this “trouble” and “unstable” performance. It caused them to record both
the high and low engagement scores, i.e., some of the time they wanted to continue
and some of the time they wanted to stop.
§ ,

However, in Condition 2, the chiidren did not manage to reach the ‘simulation’ stage
because there was no time. They spent most of their time trying to learn the skills of
operating the keys either to build the house or decorate it using their imagination,
i.e., buying whatever furniture cheap or expensive, etc. because they could afford it
since money was unlimited. Thus, at most times, the dips for this experiment are of
one single drop before a rise.

Why did dips occur? There are a number of reasons for these dips to happen.

Through an intensive tape observation, in most cases dips tended to occur whenever

the child encountered some form of environmental change or a new situation,
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condition or problem. An example of an environmental change could be of a change
from the *Build Mode’ to the ‘Live’ or ‘Simulation’ mode. Here, the child encounters a
virtual “physiological environmental interface” change, that is, from still objects to
moving objects. Seeing moving objects does','g"ive:a different impact to seeing still
objects and therefore could cause the child some anxious or nervous reaction that
made them record the scores lower than before. The score rises after they get used
to it,

Some children tend to record lower scores every' time they encounter a new
situation, condition or problem. Thus for these individuals there could be more than
one dip in their patterns of engagement as they go through the experimental
sessions.

Why do dips occur when a child faces a new situation, condition or problem? When
the child is exposed to a new problem they had not experienced before, thé child
tends to get more anxious and worried. This might be their first dip. The fear factor
soon gets overcome and this causes the child to record a higher score. 'However,
there are situations, maybe due to the actions taken by the children themselves, that
made the conditions or situations worsen. For example, suddenly money is
exhausted and therefore the child could not continue to be in the *building” mode but
had to change to the ‘simulation’ mode of role play, to make the characters work to
gain more money to keep the family going. The change in mode in this situation
might cause a second dip. If they could solve this problem, as he or she did with the
first problem, the score rises,
§

However, problems are not always the same. When they tried to use the same tools
to solve the second problem theslr found that they could not solve it the same way as
they did before. Therefore they got frustrated and confused. This reduced their level
of engagement, If they still had ample time to solve the problem, their engagement
level increased but, at that time and moment, if they were asked to stop they would
not have minded. The next stage could be a further drop or an increase depending
on the ability of the child to “pick up the pieces and try again” and acquire further
skills as he or she got deeper and deeper into the game.
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The other reason maybe because of the expectation they had set after facing the
first problem. “Ah” since this is differentfro m the one before, they started to believe
that there will always be another problem to solve, and that the number of problems
will become end!eés. Therefore they had a mirﬁ:l_Set that they are going to face a new
problem with ancther uncertainty. For these children, these fluctuating instances of
high and low dips kept on occurring and stopped when the child had got used to it
and felt confident of solving it. When this moment came the child was usually
already at the end of the session,

While some had short spells of these patterns at the initial stages, many others faced
several dips past midway through the game before they reached their maximum
satisfaction. The maximum satisfaction level, the moment they are most engaged
and refused to stop, is therefore usually after they could control the game better.

Some concluding statements about the ‘dips’ category could be:

= Dips are falls in the engagement scale scores that shows a sign of
disinterest or disengaged -

¢ There were more dips in Condition 1 (most of the simulation
interactivity) than in Condition 2 {most of the construct interactivity)

e They occurred when facing new modes, situations, conditions or
problems

* They could occur as a single drop before a rise or several drops before

arise

5.11.5 Analysis of Findings of Gradual Increase and Gradual Decrease

Six out of 16 showed a gradual lmc:rease in Condition 1 and 3 out of 16 in Condition
2. There is only one case of the gradual decrease pattern found in a case Girl 3 (9)
as seen in Table 5.12,

Whilst most gradual increase patterns occur after dips some individuals have them
from the start, starting low but then rising steadily to 2 maximum at the end of the
game. Whether the gradual increase occurs after dips or from the beginning, there
are a number of reasons why the children recorded their scores in this way.
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One of the reasons could be that, after going through a few stages of learning from
previous mistakes, the child controlled the game better. They began to understand
most of the rules of the games, what to do and not to do. They know the strategy of
the game. And therefore, as their level of"_'confidehce increases their level of
engagement increases with it. Several problems that they had eﬁcountered before
they now know how to solve. Their mood began to change and their level of interest
began to increase till they reached the maximum level of satisfaction. The peak of
gradual increment is at the stage where they béé_ome very engaged and their
concentration shifts from the point of learning and acquiring skills to the point of
setting goals of problem sclving or task completion.

For those who show a steady increment from the start, the reason could be just that
these individuals believe in picking up skills as tﬁey g0 along starting an'd increasing
the scores as they go deeper and deeper into the game. Figure 5.24 and Figure
5.25 below shows typical examples of these gradual increase situations.

Casse 3 Boy {14} Condition 2 of Study 3
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Figure 5.24: Case 3 Boy (14) doing Condition 2 of Study 2

Figure 5.24 above shows the Case 3ofa boy aged 14 that had a much smoother
gradual increment in engagement pattern as compared to a boy aged 11 of Case 8
as shown in Figure 5.25 below when doing Condition 2. The boy in Figure 5.24 at
this time of play had made a gradual start in acquiring play skills and was
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concentrating on building a house when the bell rang for him to stop. Since there
was no money constraint his concentration was on designing and redesigning the
house he had created and he did not realize that time was up. He refused to stop -
because he was still -at the building and constrh;ting mode and wanted to experience
how the family was going to live in the house-he had designed for them. There is
therefore no closure to his task and that has proven to be the peak of his
engagement.

Case 8 Boy (11) Condition 2 of Study 2
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Figure 5.25 Case 8 Boy (11) doing Condition 2 of Study 2

In Figure 5.25 the boy had a more turbulent start before making a smoother
gradual increment as he went through the same experimental condition. Even
though both did manage to rgach a gradual increment pattern, the actual steps
taken by these boys were different, One reason may be that, these two boys are

different in ages; the boy in Figure 5.24 Case 3 is 14 while the boy in Figure 5.25
Case 8 is 11.

Through observation of the video it was seen that the 14 year old boy has used his
maturity in age to start designing the house with a large floor plan for the big family
that he had created, adding on more design features as he went along, building,
creating and 'decorating. The approach of the younger boy showed his immaturity.
He started off with a very small layout plan even though the family he had created
was big. After sometime_hé changed his mind. He started looking at some ready-
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made designs and used them as a base. It is from here, a point where he had
acquired new understanding that his engagement scores increased.

I e 1
Case 3 Girl (9) Conditio‘n lof Study 2
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Figure 5.26: Case 3 Girl (9) doing Condition 1 of Study 2

A gradual decrease pattern however is when the individual faces problems and finds
them getting more and more difficult to solve as times goes by. Their scores dropped
lower and lower, interval after interval, till they reached a stage where they suddenly
find themselves capable of solving it, a turning peint for their scores to increase. -
Figure 5.26 is the example of this type of engagement phenomenon,

This is the one case of a girl experiencing a gradual decrease in engagement. The
description of the process she went through is as follows:
s The girl started her scoreg_ 8/10, progressing to 9/10 creating a family in the
‘Create a Family’ Mode till it reached the highest score of 10/10.
s When she ‘enters the neighbourhcod’, she chose a ready-made house, a very
small one, for a big family that she created. At this point her score dips to
9/10
« Her scores went further down to 8/10. She looked confused about what to
do since the house was very small and the family was large (a family of 5).
'She started to make an extension to the house and placed fumiture like
double beds, etc.
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e Atthis point her scores started to rise to 9/10. She continued decorating the
house having her scores consistent at 9/10. She was still in this mode
when asked to stop, which she refused, and therefore placed a 10/10 at the
end of the session. : o |

From this case it could be seen that the girl experienced this gradual decrease
pattern when she faces problems in accommodating the big family she had created
in the small house she chose. She found the circumstances she created getting more
and more difficult to solve. Her engagement scores started to drop lower and lower,
interval after interval, till she reached a stage where she suddenly found a way to
avoid the problem. This was her turning point. Her scores started to increase and
never regressed. |

Therefore for this category of gradual increase and gradual decrease it could be
concluded that this form of engagement pattern happened for a number of reasons.
Whatever the circumstances:

« Gradual increase patterns give an indication of a steadiness in the |
acquisition of skills. This is usually a normal learning pattern when a
person’s ability and skills increases from less skilled to more skilled.

+ Gradual decrease patterns implied a sense of continucus lost of confidence
of trying to solve an encountered experienced.

+ Most gradual increase patterns are found‘ at the beginning or after
dips. '

s Gradual increase in Condition 2 seldom regressed after rising to a
maximum, ;

5.11.6 Analysis of Findings of Plateau Category

Closer cbservations have revealed that while some children marked a progressing
score while doing a similar mode at intervals, others tend to place them as ‘plateaus.
Some placed their scores as plateaus when they were experiencing something
mundane or routine. But the patterns were also of plateaus when the child reached a
maximum level of engagement till the bell rings for them to stop.
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For a conclusion to this section it could be said that there are a number of reasons
why engagement levels remain consistent for a number of intervals before a change
occur, Through observations plateaus could happen: .

e When the child is playing and using'ilﬂie same mode or interface, This is a
stage when the child is doing some form of repeated task or doing something
mundane or routine task. For example, having each character in the game to
do the routine chores like taking a shower, changing their c¢lothes, going to

| the fridge, taking out some snacks, eating,"-"-cleaning up and watching TV.
Usually, at this stage, there is no turmoil. Money is plentiful, everybody is‘
happy...till suddenly something happens. '

¢  When the child reached a stage where the child began to master the
frade. This is the time when the child was very confident with the game.
This is especially tru'e when the child had reached his or her maximum level
of engagement way before the time the last bell‘rang for them to stop. Any
time during this stage the child was most engaged and would refuse to stop
and their scores never regressed.

5.11.7 Analysis of Findings of the Highest Level of Engagement
Category

- The highest level of engagement is the maximum form of engagement behaviour
found in the engagement scale. This is the level of the highest expectation,
maximum satisfaction, a level when a child is most engaged and does not want to
stop if asked to do so. In most instances the score never regresses after that. Some
children even begged the reseaﬁrcher to aIIo'w them to continue playing. Some had to
be asked many times to stop be'fpre they did.
i

One child made the researcher save his creation so that he could play with it again
later on. This particular child created his own family for the game. He built a house
and was at the stage of learning the skills of the game when he was asked to stop.
He wanted so much to play the game, to find out more about the characters he had
created that when asked to stop he simply ‘refused.

Anocther child created the good and the bad guys in his session but by accident, when

playing he mistakenly chose a different family to the one he created. He realised this
after quite sometime into the game. The sequence was he had to create a family,
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then built the house for the family to stay in and then play the game. When he was

just a few minutes into the play mode he realised that the family he chose was the

wrong one. The bell rang soon after and he felt very frustrated because he did not

manage to see the effect. of having creaté'd" the bad and the good guys. His

engagement level went 10/10. When asked where he would place his engagement

scores at that time, he placed it up and above the page given to him.

From this section it could be concluded that maximum engagement scores occur:

When the child reached the highest level 6f engagement, a time when
they do not want to stop if asked to do so.

Usually towards the end of the experimental session.

Réached faster in Condition 2 than Condition 1

Usually never regressed after a maximum is reached.

5.11.8 Ahalysis of Findings from Interview

From the interview it could be concluded that:

The children found the free play session most enjoyable becaﬁse there
were no play condition constraints, .no time constraints and no adult
interference, etc.

The ones that did not find free game fun were those that were lost in the
game. The goals either directed by the designer or the ones they wanted to
achieve were unclear and uncertain.

They were confused in their breferences between simulation and
construct interactivity. They did say they loved the ‘build, buy and create’
mode but also found the ‘live’ or simulation mode interesting., This factor
clearly indicates that thege two types of design feature could give different
engagement patterns if p'taced side by side. The interesting thing to know is
which one would be preferred.

When asked to give a grading of 0 to 10 for this game all of them puta 10/10
score. Therefore to these children the game was very engaging for them
all.

5.12 Overall Conclusion of Study 2
The aim of this study was to find ‘engagement’. The overall conclusion was the

experience was very engaging. The analyses from the engagement tables and other
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graphical representations have demonstrated that all the children in this study were
found to be engaged in both of the experimental conditions. This study has shown us
what was engaging and given some clues about what was not engaging.

ol

- 5.12.1 From the Engagement Tables and Other Graphiéal
Representational Perspective

When the graph representations of every individual were made, two prominent
patterns are found to be very representative. One is that of the highest level of
engagement and the other of dips or some form of disengagement.

The first sets of results suggest there are many factors that contribute to
engagement. Initially it was thought that the causes of engagement were a number
of interactive design features of the application. The more interactive design
elements the application has, the more engaging it will be. This study, however,
concludes that there are a number of other factors that contribute to the highest
level of engagement.

Engagements are not only due to the ability to interact with the interactive design
features but also because of trying to fulfill a drive from within, the intrinsic
motivation., This study has highlighted two relevant forms of intrinsic motivation. One
type is the factor about task closure and another about the task of achieving the
level of aspiration.

Task closure is about the chance to complete an unfinished task. The children often
wanted to solve a problem tr"iey' caused themselves that they did not anticipate
.earlier, but at the moment are fdcing. They often wanted to complete a task they are
at the moment doing, for example, when the child is still at the stage of designing
the house when the bell rings. The child had not had the chance to go to a new mode
they have not yet experienced. The child had therefore missed seeing what happens
to the characters that live in the condition of an unlimited income.

The children refused to stop at this stage because they have not reached the sense
of completeness. The drive is so much greater than any other drive one could
imagine and to stop them at this stage is the most frustrating moment for them. .
Therefore the level of engagement at this stage on and beyond is af its highest. |
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However, patterns in the graph representation of the children have shown that dips
do occur at some stage or other, When comparing the two experiments, dips are
single drops before a rise for Condition 2,'.‘,ﬁ$ually at the second or third initial
intervals. But this is not true in Condition 1. From the study it wa‘s found that there
were many more dips in Condition 1 than Condition 2. In cther words the children’s
feeling at this situation is more turbulent.

The reason for this must be sought inthe dIfferinQ conditions each experiment
imposed on the child. Money is limited in Condition 1 and unlimited in Condition 2, sg
much so that in Condition 2 the child is in a partially free condition with unrestricted
resources and therefore is free to build and buy anything. They never reached the
necessity to be in the ‘live’ mode in order to get more money., Money was always .
there, Since there is no need to find more money life management becomes
unnecessary.

After acquiring the operative skills the children moved on and became moré engaged
in the game. There is so much to do “physically” in this virtual space, to decorate the
house, to build, to extend, etc. Creative design became the primary interest and the
line separating game play and creativity disappeared so much so that the children
forgot that they were only in one mode, the construct mode. Therefore the agony of
facing a change in mode, e.g. from ‘build’ to ‘live’ mode, diminished and this caused
the number of dips to decrease. "

. Therefore the reason, for having only a single drop before a rise in Condition 2, is
because the children did not havE to experience a change in mode or interface. They
were always in the build and buy mode when asked to stop. In Condition 1 the
children were in a situation full of uncertainty and beyond their control. They could
not anticipate what happens next and there was always the fear of losing control
especially at the early stages of this session.

But as the child continued and when the child had acquired the skills to control and
master the steps to take when a problem occurred, his anxiety shifted from one of
acquiring skills to “what if* and “what next”. Here game play becomes the main
issue. This is where the levels of aspirations come Into place. Now, the ability to
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solve a new problem becomes a challenge and not 2 hindrance and therefore the
child sustained the highest level of engagement. At this point dips become a thing of
the past. It is also here that we see that it is not the interactivity that resulted in
engagement but the inner drive of wanting td‘ do more to overcome the challenge.
This is also a moment when the children became addicted to the géme.

5.12. 2 Gender and Age Perspective _

This study also has gender and age variables. From':fhe study it could be concluded
that even though all the children are engaged in some way or the other, it was found
that there was no significant difference of levels of engagement across gender and
age. Both sexes are equally engaged at some point cr the other. However, there is
some evidence that there are differences in the way each individual approached the
game. Boys tend to be more conscious about strategies, for example, creating short
cuts to achieve tasks whilst the girls seem to go by the rules,

There were also no significant difference in engagement scores for the three age
groups (9 to 10), (11 to 12), and (13 to 14). Their patterns of engageme-nt scores
are similar in so many ways. Only the way they approach certain game strategies
differs across age. For example, in o.ne case of building a house, one older child
could relate that when he or she created a big family he or she expected the house
they built to be big, but for the younger child the reason often comes at a much later
stage. Most of the younger children started off building a much smaller house layout
as compared to the older children. Wﬁatever the differences in approach and
strategies, when engagement is concerned, the patterns of scores remains pretty
much the same across age and gender. This gives an implication that The Sims can
let them all play it the way they Jike. |

5.12. 3 Important Variables Contributing to Engagement

a. Intrinsic Motivation

One of the most highlighted factors that contributed to this discussion is the
psychological implication that has been derived from findings in this study. The
most prominent psychological implication is the drive from within that is the intrinsic
motivation the user has towards the application. In most of these cases, the
motivating factor that kept the children going and not wanting to stop is the drive of
completing a task referred to as task closure, The fact that they did not want to stop
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is because their tasks have not finished, They expected to do some more and when
told to stop they felt as though it is hanging. That is the feeling they did not want to
go back home with, so they begged the researcher to continue with it or simply just
did not want to budge when asked to do so. ‘ o

Another factor is the factor about levels of aspiration. This is about wanting to
achieve a certain level of attainment, Having achieved one level makes them want
to proceed to achieve a higher level, a bigger challéﬁge and the drive of wanting to
solve these challenges or problems to get on to a much higher level of challenge is
known as level of aspiration. It is at this level that children became addicted to the
game.

b. Clear and Precise Instructions

Another factor that has emerged from the study was the element of getting the right
instructions or help. The study shows evidence that if the child was given some form
of guidance especially if the guidance or instruction is precise and clearly understood
by the child, the circumstances that follow during the child play is much smoother
and this could therefore increase their levels of engagement,

This is especialiy true for children who failed to be under control at the beginning of
the game. The children seemed lost and did not know what to' do. If left unattended
there is a possibility that the child would have left the session without completing it.
From here it is evident that dear instructions from the multimedia application itself
on how to operate and play the game is very importantt o a child. If this is notso , a
child might just leave the game,

In The Sims, a tutorial mode wals created to help the child to learn how to play the
game. The multimedia application allows the child an option to use or not to use it
during the interactive session. The application therefore was able to cater for both
novice and expert users. This in a way has managed to increase the child’s degree of
engagement and could be considered as one of the contributing factors to the matter
of engagement.

Having clear instructions set the goals right for the children, It is through intrinsic
motivation from these goals that the children moved their emctional stand from
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trying to complete a task as designated by the designer to a task they set
themselves.

¢. Collaborative Learning X _

The study also implied that learning from peers seemed to be more productive when
compared to learning from adult (the researcher). The child seemed more relaxed
and asked more questions. But when the child had acquired the skills of playing the
game the child would much prefer to play solitaire. Héving other children during this
session posed some form of nuisance to them. Dominating characters will be the
ones that wanted to take over the game or fhe ones who will interfere or give
instructions on what to do or not to do.

5.13 Summary of Findings from Study 2

The study demonstrated that children found interacting with the Sims an engaging
experience and this provides some initial support for the argument. that an
application with the five interactive features identified has engagement potential. The
average engagement score for the unconstrained condition was 9.1 and for the
constrained condition was 7.8, both within the range designated as engaging. It was
hypothesised that the unconstrained condition would be more engaging because it
provided richer interactive possibilities and there is support for this hypothesis.
However, the data demonstrates a complex pattern because, in both conditions, the
children achieved the maximum level of interaction at the end of the session. The
difference between the conditions is that the children took longer in the constrained
condition to achieve high leveld of engagement and showed more variation in their
scores than the children in thé unconstrained condition. In relation to the five
features identified as important, immediacy, feedback and goals were the same in
both conditions. However, the constrained condition led the children into the
simulation mode whereas the unconstrained condition meant that the children could
stay in the construct mode throughout the session. This suggests that the construct
mode has the greater potential to provide high levels of engagement. This conclusion
will be examined more systematically in study three,
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5.14 A Preliminary Engaging Multimedia Design Model

This studypr ovides initial evidence that thef ive factors: simulation interactivity,
construct interactivity, immediacy, feedback and goals that were suspected to
engage children were truly important in deterrhining children’s engagement levels,
The study has successfully highlighted how these features seem to engage child at
some point in the game.

Therefore to create a multimedia that could engage children, the design features
should include these features. If a model is to be built from it, a Preliminary
Engaging Multimedia Design Model should include: '

e A feature that allows them to build or create, construct interactivity

« A feature that allows them to role play and be in contral, simulation
interactivity .

. A feature that allows them to be able to do it quickly and get immediate
responses- what happens when you préss this button, move this mouse to a
certain direction, etc.- immediacy '

» A feature that gives a kind of feed back or results preferably an immediate one
and not too delayed —feedback

s A feature with goals directed for them or initiated by them -goals

It is from these factors the following chapters will be developed, that is, on

designing, testing and redesigning An Engaging Multimedia Design Model for
Children. § ‘
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Chapter 6

An Engaging Multimedia Design Model for Children

6.0 Chapter Outline

The Engaging Multimedia Design Model desg:[iped in this chapter was developed

based on the analysis of findings of Study 2 in the brevious chapter. This chapter will

describe in what ways the five contributing factors during a very engaging

experience for 16 children could be developed as a theoretical model to be tested in

the next experiments.
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Chapter 7

Testing the Engaging
Multimedia Design Madel
) (Studv 3)

Chapter 8
A Study of Previous
—1 Experience (Study 4)

[ ] [
I | I i | i 1
PartI I Part It | Part II] l Part IV
Background ! Methodology I Experimental [ Conclusion
! | | Studles |
! |_ ' | —L Chapter 1C
— Chapter 1 i Chapter 2 I — Chapter 3 i Discussion &
Introduction : Research : Early Study to Identify Issues | : Concluslons
Literature I Methods | Pilot Study (Study 1) I
Review I i I i
i i Chapter 5 [
: i 1 The Engaging Multimedia :
Chapter 4 I | Experience (Study 2) |
— Engagemnent ' : - :
& | ! !
Interactivity i i i
In : ! !
Multimedia I I !
'. ! !
! !
i i.
| |
! )
s i
! !
i i

Chapter 9
—1 An Investigation into
Prolonaed Play (Study 5)

Figure 6.1: Chapter 6 in the Thesis Structure
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6.1 Introduction

'The first generation of children to grow up in a digital environment has been
targeted by many digital industries who are attempting to create products
targeted for children’s use. Having gone through periods of success and failure,
the educational software that was supposed to enrich and widen the child’s
“window” on the world has, to the disa.bbointment of some designers and
producers, generally failed to capture the interest and engagerﬁent of children.

A Design Model representing what children want in a multimedia application
designed for them could prove to be useful for deéigners and evaluators to design
systems that are both engaging and educational for them. This chapter will try to
develob A Preliminary Engaging Multimedia Desi(_jn Model from the ekperimental
studies that had been conducted so far.

6.2 Models of User Behaviour

Before the model could be developed and tested it is useful to look into other
models that have already been used to describe user behaviour with systems.
Perhaps a look at other models could give a better insight in developing this
model. Even though they might not be directly connected to children as users, it
might help to give an insight into user attitudes and what users bring with them
when interacting with systems designed for them.

6.2.1 The TAM Model

This model, Figure 6.2, was published by Davis (1993) is described in Eason
(2003). The Technology Acceptance Model (TAM) presents factors that define end
user's attitude to a technolegy service. In the model attitude is “a product of the
end user’s perception of the utility or usefulness of the service and the perception
of its ease of use or usability”. This model states that producté that have high
utility will still be used by users even if they have poor usability but whenever the

utility value is marginal poor usability may result in *non-use of the service”.

A modified version of the original TAM framework was made in Eason (2003). To
Eason initial attitude towards use depends a lot upon the amount of discretion the
user has in actual system use. If a user is free to choose to use or not use a
system, “high-perceived utility” becomes prominent even with poor usability.
However in most circumstances:
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A person at work who is required to use a service may have no alternative
but to persevere with poor usability. Actual system use provides feedback
for the user which changes perceptions of utility and of usability.
Unfortunately, all too often, it is the use of the system that reveals the
usability problems and reduces the range and frequency of usage. (Eason

(2003) p.4)
Perceived
utility or
usefulness
Discretion
Service Attitude l Actual
offered towards system
use use
Perceived
ease of use
(usability)

T

Figure 6.2: The TAM Model Factors Affecting End User Behaviour
{(After Davis (1993)) in Eason (2003)

This model is designed to explain what factors affect usage when the user has a
task which may be largely externally defined. The user then has to judge how
relevant the system is to the task in hand. In these circumstances whether the
user is engaged by the system is less relevant - the user may have to go on
using it to get their task doneg. In the present context the children are not given
tasks by external agencies; thé' tasks (or goals) come from themselves and the
application énd they have to find intrinsic motivation to continue with it. This is
where the features of the system that support engagement become important.
Nonetheless, the model draws attention to the relationship between goal
achievement and the usability of the systerﬁ and there are important questions
about how feelings of engagement would be affected if a child experienced
usability problems.

'6.2.2 Mental Models and Data Models

Anocther factor that can affect how users interact with the system is what they
bring with them during interaction. Woodhead's (1991) description of the effects
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of mental models and data models in the development of hypermedia systems
and materials made us realise that users do bring with them some form of mental
model when interacting with a system. According to him a user comes to a

system with at least three models.

One model is at its most general level, that is, his or her “entire. cognitive
framework - comprising abilities, exper;ilé‘ncé, attitudes, and expectations”
According to him certain factors within this |framework, such as spatial, logico-
mathematical or verbal ability, can be quantified according to established
psychometric scaling techniques. Another two models would be of the system
itself (or any other computer-based system which he or she has had experience),
and of his or her goals in relation to that system.

According to Woohead (1991) it is important that 2 system designer seek models
that fit a community of users, a process referred to as ‘accommodating’ or
‘affording’ the user’s interests.

The designer needs to provide a conceptual model that the user will be
able to accommodate. This may draw on the user's specific computer
experience and also on more general cognitive abilities and experiences.
In other words the functional emphasis of the system and the structure of
any given application must be sufficient to support the community of users
across a range of requirements that cannot be completely specified in
advance. (Wochead (1991) p. 136)

This kind of model draws attention to the fact that the children will come to the
use of any multimedia application with attitudes and skills that are the result of
previous experience and these‘)‘ will influence their experience of engagement. It is
the features of the system pfusi- the features of the individual that define whether
an application will be found engaging.

6.3 The Engaging Multimedia Expérience of Study 2

From the findings of Study 2 it was found that the children had a very engaging
experience by the multimedia application given to them. The average
engagement score for Condition 1 was 7.8 and Condition 2 was 9.1. Both these
~scores were at the higher end of the scale demonstrating that the application was
engaging for all the 16 children. All the five main factors identified earlier
(simulation interaction, construct interaction, immediacy, feedback and goals)
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that were suspected to engage children seemed to make a contribution to these
results,

The first part of this chapter will review these factors that seemed to matter for a
child to become engaged to it. Thereafter the factors are examined to create a
provisional model. The model will be compared to other existing models and an

experimental programme will be formulated to test the model. -

6. 4 Designing for Children.

6.4.1 Usability that matters

Does usability matter to children? Of course it does but what would be their
reactions to system with usability problems? In a study about Usability of
Websites for Children Norman {2002} found that the common belief amongst
designers that children could master computer technology easily was wrong.
Norman found that children were incapable of overcoming many of the usability
problems in current websites. Many aspects of poor usability caused children to
- leave a website because they did not have the patience to prevail vyhen faced
with complexity.

To some extent, this finding has some bearings on the present study; children do
leave an application that has poor usability especially when the study is about a
moving target like the use of websites. When a system is more “physically”
available like multimedia In CD form in Study 2‘, however, it was found that even
though the children did get impatient when a design feature hinders the flow of
the game e.g. the tools used to build the fence of the house in the Sims, the
children did not leave. The ci:'t%umstances were somewhat different in that they
did not give up when faced with this complexity but sought help either from peers
or the researcher or they kept trying and learning by trial and error. They did
however express the difficult time they had in mastering it.

Therefore from this study it could be seen that if a child is engaged on the
material that is in front of them they are willing to confront the difficulties. If the
materials do not have this potential, even if they have lots of information and well
designed interactive features in them, they will disregar_‘d it and abandon the
material, An example of this situation in the Pilot Study could exemplify this

statement.
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When the multimedia about “The Ultimate Human Body” by Dorling Kindersley
was given to a child she said, * there is too much information in here... I do not
know where to look first... either to press this key or that key... ahhh...I give up.”

Since the multimedia game itself, besides the element of game-play, had design
features that successfully captured the child’g intrinsic motivation the difficulty of
the operative tools in The Sims did not .hlindér them. They wanted to try to
overcome the problem. Their attitudes arel similar to that of adult users as
described by TAM when they used a system of high task utility, even though
utility is not equivalent to engagement, people will. overcome usability problems if
they are fully engaged. Thus usability issues did not hinder children in being
engaged in an application when the multimedia had features that made them
want to stay engaged. This usability may be important but the primary concern
has to be how to capture children’s imagination so that they become engaged
with the multimedia. A system could be very easy to use but still could not
capture their imagination because it is boring or simply disinteresting.

6.4.2 Design features that matter

Some design principles are important but are not necessarily features that will
engage children. Click able affordance design features could help users in their
interaction with a system e.g. some overly flat-looking graphic could be primitive
compared with a 3D version, but that does not necessarily mean that the 3D
version could engage children more in the system. Some design features in
interfaces could even confuse users. Design features that matter do not
necessarily have to be something sophisticated and complex. Simple drag and
drop, scroll bars, hot spots, etc. could be as engaging as anything else. It is not
what it is that counts but what it is used for.

Looking at children and their behaviour can produce surprising insights that differ
significantly from what we, as adults, perceive of them and their capabilities.
Csikszentmihalyi (1997) in Norman {2002) says that children’s activities and
content preferences tend to appear illogical and spontanecus. Many adults
conclude that most children are impulsive, irrational and seek only immediate
thrills without any thought to consequences. A positive view is that children often
act creatively on the basis of curiosity. However, children can easily be
discouraged from trying something again if they experience disappointment and
dissatisfaction when they interact with a multimedia application. Therefore 'it is
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not so much the matter of what design features the multimedia has but what it
can do to boost children’s imagination that matters most.

Even though children love some tools that are easy for them to use, the fact that
they are easy does not mean they will also be engaging. It depends a lot on the

interactive actions that children experience when using the design features.

6.4.3 Initial hypothesis of what could be engaging

Children liked something they can interact with. Early suspicion in this research
programme that it was the number of interactive design features that mattered
when designing for children was not supported by the results of the Pilot Study.
The multimedia application may include interactive design features but this did
not necessarily rhean it could cause engagement levels to increase. The chosen
CDs for the pilot study had many interactive design features but this did not
necessarily mean the children wanted to use them.

Another initial hypothesis was that the higher the level of interaction the
application has; the more engaged the children would be. A virtual reality (VR)
environment would, for example, give a child the highest level of interactivity but
would it be very engaging for children? The findings from Study 2 suggest that
the whole issue is not about the level of interaction, or about number of features.
Study 2, however, has demonstrated that that engagement with multimedia has
to do with giving the children a high quality experience.

6.5 The Five Main Fact:),rs for an Engaging Multimedia
Experience "

Study 2 created conditions that gave all the sixteen children an engaging
experience. Therefore there is something about these conditions that is worth
reviewing in order to build An Engaging Multimedia Design Model for Children.

Five factors were identified as important when creating the conditions in Study 2.
Could a model be formed from these factors? Could the factors be separated or
“dismantled” so that they can be tested? It would be interesting to build a
multimedia application that incorporated these factors and test them one at a
time to see which factor is most or least engaging. But to build a multimedia
application of this kind would be difficult. An aiternative is to look at a popular list
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of multimedia applications and work backwards, i.e. choose something, which
manifestly includes all the required factors, and then to test it by isolating the
factors for separate study. Therefore, it is The Sims that will continue to be used
to develop, test and restructure the model,

The five factors were as follows:

Wt

6.5.1 Construct Interactivity — allowing children to build
something

Construct Interactivity ts a design feature that 'Eould serve a child's need for
something that allows them to create. In The Sims this design feature was in the
Create A Family Interface and the Build and Buy Mode. In Study 2 this feature
was highlighted most in Condition 2 (ULM$ - F Loc - FBu/ By FmG) -~
Unlimited Money, Free Location, Free Build and Buy, Family Given. An
experimental condition could be designed to focus on this feature alone.

6.5.2 Simulation Interactivity - allowing children to control
events and objects ‘

Simulation Interactivity gives children a chance to play a role and to be in control.
Simulation interactivity in The Sims could be got from the Live Mode. Condition 1
highlighted this feature (LM$ - 2 Loc - MBUFCFm) - Limited Money, 2
Locations, Must Build, Free Create Family. 1t is also possible to design an

experimental condition that allows the children to interact with this feature alone

i
"

6.5.3 Immediacy

Being able to see what happen:ét when an input device is used seems to be a very
important factor to computer users, This is a kind of feedback that affects the
dynamics of an interactive activity - the rapid input then output that produces a
smooth flow of interaction. We have termed this feature immediacy. Direct
manipulation allows the user to “feel” themselves moving and interacting with the
interface by moving the mouse and seeing the result on the screen.

In The Sims this feature makes the interactive activity meaningfu!l to users. This
feature is seen in both experimental conditions in Study 2. This feature is used in
simulation and constructs interactivity. In the live mode, it enables the user to

manipulate and control the activity of the characters in the family created by
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them. In the build and buy mode it enables the user to move things, position
things, delete, build and create, etc.

This feature exemplifies the importance of a trace we make when we write with a
pen or pencil; how would we feel if the pen or pencil we write with did not leave a
mark? How do we feel when the “button” we press does not give an immediate
trace, a mouse movement that does not “m(;ve the cursor, etc? Therefore,

immediacy is an important feature to consider in an engaging design model.

6.5.4 Feedback

Feedback is in some way related to immediacy but:is not limited to an immediate
response by the system to an input. It can also be longer term cutcomes such as
whether the higher level goals of the user have been achieved. ™Physical”
feedback in The Sims tends to be immediate, e.g. seeing the form of the house as
the child builds it, looking at the impact of furniture placing as the child decorates
it, etc. But feedback in The Sims can also be of an “emotional” or “psychological”
form. Such forms tend to be delayed. The child playing with this game will face
the consequences of their actions. The characters they create will make demands
on them and the feedback is usually not immediate but a bit delayed. E.g., a
character they created with a lazy (unhygienic) personality may later prove
difficult in maintaining a hygienic environment. From the Pilot study, it was seen
that children preferred immediate and not too delayed feedback. They preferred
getting answers from quizzes in multimedia rather than looking for the answers in
books.

Delayed feedback tends to dissuade children from playing a game. “Cyber Pet” is
an example of a computer design feature used by children that is an example of
delayed feedback. Hand held Cyber Pets are better than having them on a screen,
The pet has to be nurtured. It needs to be fed and taken care of so that it grows,
etc. This is easily done hand held. But when the pet concept was designed as a
multimedia application, the children got impatient because the feedback on the
actions they took were not immediate. The Sims delayed feedback seems to have
been not too delayed since children did not have to wait long to see the results of
their actions. Thus, the feedback sustained the interest of the children in the

effects of their actions.
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6.5.5 Goals

Goals could be set by the designers or they could be set by the children. Most
early goals are directed by designers but when the child wants to continue
playing the goals are set by the child. From Study 2 it seemed that it was these
goals that led the child to be engaged with the game. When the goals were
clearly and precisely stated, as set by designers in the manual, etc. or as the
child got them from their understanding of'the Qame through learning by doing,
from peers, etc. the goals factor become an important feature in keeping them

engaged.

Both studies, the Pilot Study and Study 2 demonstrated the impact of goals on
engagemen't. The absence of extrinsic motivation in the form of a set goal in the
Pilot Study contributed to the children becoming disengaged with the multimedia
applications. The presence of set goals and opportunity to set their own goals in’
Study 2 led to the children wénting to continue to play to attain a level or
complete a task. Therefore, goals need to be included as a feature in the
engaging model,

6.6 An Engaging Multimedia Design Model — A Preliminary
Model

The development of a preliminary model went through several stages which are
reported below.

6.6.1 Stage One

Figure 6.3 below shows an early attempt at a model, which takes into account
the degree of engagement from the lowest to the highest level, moving from left
to right.

From Study 2 there are two features in the Sims that seems to be quite easily
separated, the construct and the simulation interactivity. Both conditions in Study
2 have shown the capabilities of these features, but still in the interactivity

domain. Thus, this feature is in the interactivity box in the model.
Further observations also revealed that there is a connection between immediacy

and feedback, having immediacies from the lowest to the highest end of quick
and immediate feedback to actions taken and feedback that ranges from delayed
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to immediate. All these features are in some way connected to goals or targets or

task closure.

From lowest to
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An Engagement Model for Designing A Muitimedia
Application

Figure 6.3: An Engagement Model - A Preliminary First Attempt.

Whilst this diagram captures all the relevant factors, it does not explain the
connections between them. Close observation in studies 1 and 2 has revealed
that some of these factors are interrelated and intermingled so much so that
engagement will only occur when they are all present.

|
6.6.2 An Analogy
An analogy was explored to try to understand the intentions of the features
better. Consider a basic modern transport vehicle. There are certain features in a
vehicle that needs to be there and must not be taken out when transporting
'something. Basically it needs an engine, some technical instruments to control it
like a steering wheel, etc, a chassis as a base and tyres to connect it to the road
(Figure 6.4).
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AN ANALOGY

. . , INSTRUMENTS TQ BODY
' ., CONTROL BODY
e BASIC MODERN - ' SEAT
VEHICLE /
u}]p TRANSPORT CHQSSIS
TYRES

Figure 6.4: A Transport Vehicle

In this analogy many of the features have to work together to provide a means of
transport from one place to another. The engine has to be in a chassis and that
has to have a means by which the power of the engine is transmitted to the
tyres. With these features the vehicle can move. But it can only be directed to a
particular destination - to achieve a goal- if it has a steering wheel, A seat for the
driver is obviously a good idea if the person is to be comfortable but is not
actually a necessity in the way the other features are.

b

This model has the equivalenti of a motive force and a means of directing the
force to a selected destination. If this is transposed to the engagement model,
then the multimedia is like the chassis and immediacy and feedback are the
means of getting it to do something and knowing it had done it. These features
have to be present if the person is to interact with it and have an opportunity to
-be engaged to it. Having goals is the equivalent of having a destination to go to.
Simulation and Construct interactivity are like two major areas in which goals can
be pursued. They do not both have to be present for an engaging experience to
be obtained, The engagement model has been reorganised to represent these
ideas in Figure 6.5,
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A Preliminary Engaging Multimedia Design
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Figure 6.5: A Preliminary Engaging Multimedia Design Model

The main proposition in this. model is that, to be engaging, all forms of the
general interactivity features have to be present in the multimedia application in
a form the child can use, It appears that either simulation or construct
interactivity can further add to the sense of engagement.

6.7 Conclusion

The model above (Figure 6.4}) is preliminary and needs to be tested before it
could be finalised. Some of .lthe features identified earlier are inseparable:
immediacy, feedback and goals. They appear to be in the multimedia at varying
levels - lowest level of immediacy to that of the highest level; varying types -
immediate to delayed feedback; varying tasks or goals - directed or non-directed.
Immediacy, feedback and goals could be seen in construct experimental condition
and simulation experimental condition. Therefore, to “dismantle” them to test

what contribution they make to engagement is not a practical proposition.
However, there are two design features that can be tested separately to find

similarities and differences of engagement levels between them. They are
Construct and Simulation Interactivity. From the Pilot Study and Study 2, there is
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evidence that these two features had some effect on the engagement patterns of

children using them. Which type is more engaging then the other?

Having features that provide interactivity would probably, only highlight the
degree in engagement achieved, What about non-interactivity? The model
| suggests that non-interactivity will lead to non-engagement. In order to test the
model, there must be another experime—"r;tal'condition that would test this
proposition. Therefore, the other element‘to test is the engagement level

achieved with no interactivity.

The next study will therefore test this preliminary model in three ekperimental
conditions: |

1. No Interactivity

2. Simulation Interactivity

3. Construct Interactivity.
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Chapter 7

Testing the Engaging Multimedia Design Model

7.0 Chapter Outline

.

c o

This chapter presents and analyses findings from Study 3, an experiment to test

the Engaging Multimedia Design Model developed in Chapter 6. It describes

issues about methods used and characteristics of respondents. Results from the

study will enable the researcher to determine forms of further investigation in

later chapters in order to help develop the Engaging Multimedia Design Model to
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7.1 Introduction

After an intensive observation of the experimental situations in Study 2, an
engaging multimedia experience, An Engaging Multimedia Design Model was
formulated. The model is still a preliminary one and there is a need to do a study-
to see whether the factors suspected to be _qngaging as suggested could truly be
reflected in the model. This could only be éjone by doing a study to test the
model.

7.2 The Purpose of Study

The purpose of Study 3 was to test the model. The Study will try to “dismantie”
some parts of the model to test what contribution the five engaging factors
(simulation interactivity, construct interactivity, immediacy, feedback and goals)
make to the patterns of engagement.

In this study there will be a no-interaction condition in which none of the five
factors are experienced by the child, i.e. they will nct use the input devices and
will not therefore experience immediacy or feedback., Their only ‘goal’ wiil be to
passively watch. The proposition is that this will prove a non-engaging
experience. There will be two ‘engaging’ conditions. The *simulation’ condition in
which the entire general interaction features will be in place within a simulation
role-play activity. There will also be a ‘construct’ condition in which the general
interaction features will be used in a construction activity.

Children will be assigned to one of the three conditions and sessions will be 40
minutes in length as in Studyi2. Measures of engagement will also be obtained in
a similar manner and additiopal data will be obtained by video records and
interviews, '

Findings from this study may also reveal other factors that matter that will need
to be considered in the further development of the model.
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7.3 Testing the Engaging Multimedia Design Model
7.3.1 Introduction |

Study 3 was conducted to test the model in three experimental conditions:
1. No Interaction — Condition 1 )

2. Simulation Interaction - Condition 2 .
3. Construct Interaction - Condition 3

A full overview of the conditions, what the children had to do in these sessions,
and why they had to do it in this way are described in later sections., The next
section tells us more about the characteristics of the selected children.

7.3.2 Selected Children: age and gender

Twenty-four children were recruited, equally divided according to gender.
However the number involved according to age group varied, A detailed
description of the subjects’ characteristics could be seen in Table 7.1 below.

Total Gender Age groups
24 12 M (10-11)=7M,8F
12 F (12-14)=5M,4F

Table 7.1: Children according to gender and age groups

When analysing the results another factor was found to be important: the
experience of the children with computei's and the experience of the children with
The Sims. The sample is presented in Table 7.2. The abbreviations used are
included in all the findings and analysis of Study 3.

3
|

Sims Experience (Sims) Computer experience (Comex)
With Experience = WE With Experience = WE
Without Experience = WOE | Without Experience = WOE
Sims (WE)=2M,2F Comex (WE) = 23

Sims (WOEY=10 M, 10 F Comex (WOE) = 1

Table 7.2: Children according to experience
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7.4 The Methods

7.4.1 Experimental Location

This study was carried out in as a natural setting as possible over a day in a
weekend within a period of four to five months from August to December 2002.
The experimenter had to manage two cb'h'ﬂicfing demands. The experiment
needed tight control to get good data but the children had to feel comfortable and
secure, For the latter reasons settings natural to the children were chosen.

The natural settings included the childrens own home environment, the
researcher’s home, play areas and weekend extra-class settings. When the child
was asked to play in a foreign setting rather than their own home.their siblings
and friends usuaily accompanied them. The other children were usually given
other things to play with like board games, computer games and play stations
while one was called to play a session. The researcher on most occasions
managed to avoid other children from interfering in the game. There were also
occasions when the child was distracted by his or her interest in the other games
that seemed to be happening around when he or she was on a session. Such
circumstances could not be avoided, as the subjects are children. The researcher
sometimes had to go with the crowd and at times discard the session and try
again another time in another setting,

7.4.2 Experimental Scenario and Time Span

Twenty-four children were involved in this experiment. The experiment had three
different conditions: no interaction, simulation interaction and construct
interaction. Each child did Jn‘ly one of the conditions in a time span of 40
minutes. A standard briefing of how to play the session was given to each child
before he or she started the 40-minute session, The child was also taught some
basic skills and tools needed for the condition. They were then asked to place
their engagement score on an engagement scale of 0 to 10 at 5-minute intervals.
A semi-structured interview was conducted to ask the child about his or her
reactions to the game.

7.4.3 Overview of Experimental Conditions

Eight children were assigned to each condition, four boys and four girls. Age
differences were not balanced in this study since the findings of Study 2
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suggested that there was not much difference in engagement patterns across
these age groups.

-i. No Interaction - Condition 1

a. What the children_had to do

Children doing this experimental condition v}ere .not allowed to interact with the
multimedia application (The Sims). The application has a set of stories like soaps
where users can watch if they did not interact with the application. Table 7.3
shows the children participating in this condition. They were not permitted to
touch the keyboard or move the mouse even wheﬁ"a dialogue box appeared and
they wanted a respond. The child watched and listened all through the session of
40 minutes and recorded their feelings about it every 5 minutes.

Total | Gender | Age groups Sims Experience {(Sims) Computer Experience (Comex)
With Experience = WE With Experience = WE
Without Experience = WOE | Without Experience = WOE
8 4 M (10-11) =3 M, 3F | Sims (WE)=1F Comex (WE)=4M,3F
4 F (12-14Y=1M,1F | Sims (WQE}=4M,3F Comex (WOE) = 1F
Table 7.3: Children Participating in Conditlen 1 (Ne Interactlon)

b. How was this condition set up?

The researcher chose a family already set by the designer and moved it to a
specific location and put the characters in live mode, When the characters did not
receive any input they reacted as programmed by the designer. As a result a
story about the characters was played out. For the entire 40-minute time span
the child had only to look and see what happened to these characters and record
their feelings every S minutes;

c. Why was it done in this wlaly_?

The purpose for doing the experiment in this way Is to find out whether no
interaction would mean no engagernent. This outcome would support the
hypothetical statement that more interaction means more engaged, less
interaction means less engaged, no interactiocn means no engagement. The
findings may help clarify whether the design features of the multimedia without
interaction could create some form of engagement.
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ii. Simulation Interaction - Condition 2

a. What the children had to do

Children in this experimental condition were allowed to play and interact with the
application with some restrictions. Table 7.4 shows the children participating in
Condition 2. This condition gave the chilq. a chance to play a role with the
characters created for them; they were in'brive: mode In the Sims. They were
allowed to interact using the keys but only to ‘instrucl: the characters to do things
in response to the consequences that appeared on the screen resulting from the
child’s previous moves. The children had to be in control and to take care of the
characters; fulfil their basic needs like hunger, hygiene, bladder, relationships,
budget, etc and manage their life all through the 40 minutes session and
recorded their feelings about it every 5-minutes, They were not allowed to go into
any other mode like the build and buy mode.

Total | Gender | Age groups Sims Experience (Sims) Computer experience (Comex)
With Experience = WE With Experience = WE
Without Experience = WOE | Without Experience = WOE
8 4 M (10-11)=2M,4F | Sims(WE)=1M Comex (WE)=4M,4F
4 F (12-14Yy=2 M Sims (WOE) =3 M, 4 F Comex (WOE) = none

Table 7.4: Children Participating In Conditlon 2 {(Simulation Interactlon)

b. How was this condition set up?

The researcher chose a family already set by the designer and moved it to a
specific location. The whole experimental condition was in a live mode. The child
in this condition was allowed to play and respoend to the dialogue as it appeared
on the screen. They were instructed to take care of the characters after a short
briefing of how to use the opgyative tools were given. They were also told some
background about The Sims an!d how it is their responsibility to take care of the
characters making them happy and fulfil their basic needs. These were the set
goals for the condition. The child had 40 minutes to take care of them and record
their feelings every 5 minutes.

c. Why was it done in this way?

The purpose of this experimental condition is to find out whether the design
feature simulation interactivity could cause engagement, at what level, where, -
when and how. The findings will help the researcher to identify engagement
patterns and relate reasons as to why certain patterns conform to certain
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conditions and not to others, to compare and contrast looking at similarities and
differences with other experimental conditions,

iii. Construct Interaction - Condition 3

a. What the children had to do ‘
Children in this experimental condition were also allowed to interact with the
application with some restrictions. Table 7.5 shows the children participating in

Condition 3. This condition gave the child the chance to use the construct
interactivity mode to create, build and decorate a house either bought ready-
made or created by him or her until the 40-minutéjsess'|on was over, They were
to record their feefings about it every 5 minutes. The only thing that the child was
not allowed to do was to “pla\)” with the characters, that is, be in the live mode.

Total | Gender | Age groups Sims Experience (Sims) Computer experience (Comex)
With Experience = WE With Experienca = WE
Without Experience = WOE | Without Experience = WOE
8 4 M {(10-11) = , 1F | SIms(WE)=1M,1F Comex (WE}) =4 M, 4F
4 F (12-14Y=2 M, 3F } Sims (WNOEY=3M, 3 F Comex (WOE) = none

Table 7.5: Children Participating in Conditlon 3 (Construct Interaction)

b. How was this condition set up? _

The researcher created a family and gave this family unlimited resources (money)
so much so that the child was able to create, build and buy anything. The
experimental condition did not allow the child to go into live mode. They are all
the time in the build and buy mode. After a short briefing of how to use the
operative tools the children started to “play” (creating, building and decorating)
using the construct interactivity tools. They were told to record their feelings
every 5 minutes. é

¢. Why was it done in this way?

The purpose of this experimental condition is to enable the researcher to see the
effect of construct interactivity in the child’s engagement patterns. This condition
will help the researcher to see whether a child could be engaged when having
only the “create, construct, build, buy and decorate” mode In the application to
“play” with, And If it does, to find out at what level, where, when and how. The
findings will enable the researcher to identify engagement patterns and make
comparisons of similarities and differences in relation to other experimental
conditions.
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7.5

Data Gathering and Data Processing

The data for this study comprises;

An engagement scale score marked by every child at 5-minute interval for
each experimental condition - no mteractaon simulation tnteraction and
construct interaction o

A graph plotted of the engagement 5cale scores of every individual in
every condition

An average score marked at every interval for each expenmental
conditions

A graph plotted of the average scores marked from the beginning to the
end of every interval for each experimental conditions

Semi-structured interview data conducted at the end of the experiment
Video recordings of the sessions, to be studied only when the need arises,
to explain some incident noted in the rating scales or referred to in the
interviews.

All three experimental conditions used the Engagement Scale Scores in the same
way as Study 2, i.e.

7.6

From 5/10 to highest of 10/10, when they felt so engrossed that they did
not want to stop

From lower than 5/10 to lowest of 0/10, when they felt they would not
mind stopping or they were bored or had had enough and wanted to stop
playing the game,

The Results

Findings in this study were from data collected from the three experimental

conditions: the averages of engagement scale scores of each child for each
experimental condition; and the graphs plotted of them. This section will present

the overall scores and patterns, averages, and some individual cases to

emphasise issues, It is fron’l these findings that a systematic analysis of
engagement canh be undertaken and forms of further investigation determined.

7.6.1

Overall Engagement Scale Scores for Each Experimental
Condition

1. Condition 1 {(No Interaction)

 The overall engagement scale score per interval for each child doing Condition 1;

No Interaction is presented in Table 7. 6 below. Figure 7.2 shows the averages

of scores per interval plotted graphically.
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Engagement Scale Scores for Study 3

Condition 1 {No Interaction}

Cases 5- 10- 15- 20- | 25- | 30- | 35- | 40- | Average
mins| mins | mins [mins!mins|mins|mins|mins
iCase 1 Boy (10-11)
Comex (WE} Sims (WOE) 10 8 2 3 0 0 0 0 2.88
ICase 2 Girl {(10-11)
Comex (WE) Sims (WE) 8 7 -6 6 3 2 2 0 4.25
Case 3 Boy (10-11) K
Comex (WE) Sims (WOE) 8 7 5 5 2 21 0 0 3.63
ICase 4 Girl (10-11) *
Comex (WQE) Sims {WOE) 10 190 10 10 10 10 10 10 10
‘Case 5 Girl (10-11)
Comex (WE) Sims (WOE) 7 8 7 9 7 3] S 3 6.25
Case 6 Boy (10-11)
Comex {WE) Sims (WOE) 10 6 4 2 0 0 0 0 2.758
ICase 7 Boy (12-14)
Comex {WE) Sims {WOE} 5 3 4 1 0 0 0 0 1.63
iCase 8 Girl (12-14)
iComex (WE) Sims {(WOE) 4 5 6 2 0 0 0 0 2.13
Average 7.8 6.8 5.5 4.8 | 29 | 25121} 16 4.22
Total Sum 62 | 54 aa_| 38 | 22 | 20 | 17 | 13 270

Table 7.6: Engagement Scale Scores for Condition 1 (No Interaction)
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Engagement Scores at Every 5-minute Interval

Average Engagement Scores per Interval for Condition 1 (No Interaction) -

l—o—No Interaction

10
S 9
8
o Sgzvs
E 7 75
w 6 ~ea5
1]
g 3 ‘.{75
“w 4
E 3 X
E w
> 1.625
o 1
= ,
u g : . } :

Figure 7.2: Average Engagement Scores Per Interval for Condition 1 (No Interaction)

ii. Condition 2 (Simulation Interaction)

The overall engagement scale scores per interval for each child doing Condition 2;
Simulation Interaction is presented in Table 7. 7 below. Figure 7.3 shows the

averages of scores per interval plotted graphically.
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Engagement Scale Scores for Study 3

Condition 2 (Simulation Interaction)

Cases 5- | 10- | 15- | 20~ § 25- | 30~ | 35- { 40- | Average
mins | mins |mins | mins { mins | mins {mins | mins
Case 9 Girl (10-11) "
Comex {WE) Sims {WOE) 5 3 7 10 10 10| 10 10 8.75
iCasel0 Girl (10-11)
IComex {WE) Sims (WOE) 8 9 7 9 10 10 10 10 9.13
Casell Boy (10-11)
IComex {WE) Sims (WE) 10 9 10 10 10 10 10 10 9.88
iICasel2 Girl (10-11) L
[Comex {WE} Sims (WOE) 7 8 10 ‘9 10 10 10 10 9.25
iCasel3 Boy (10~-11) ’
Comex (WE) Sims (WOE) 8 9 8 10 10 10 10 10 - 5.38
Casel4 Boy (12-14)
Comex (WE) Sims (WOE) 8 9 10 10 10 10 10 10 9.63
Casel5 Girl (10-11)
iComex (WE) Sims {WOE) 5 6 5 8 6 8 10 10 7.25
[Casel6 Boy (12-14)
Comex (WE) Sims (WOE) 5 6 7 9 | 10 {10 | 10 | 10 8.38
Averages 7 | 8| 8 |[94]/95]| 10/ 10| 10 8.95
Total Sum 56 | 64 | 64 { 75 | 76 | 78 | 80 | 80 573

Table 7.7: Engagement Scale Scores for Condition 2 {Simulation Interaction)

Engagement Scores at Every 5-minute Interval
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Figure 7.3: Average Engagement Scores Per Interval for Condition 2 (Simulation Interaction)

iil. Condition 3 (Construct Interaction)

The overall engagement scale scores per interval for each child doing Condition 3;

Construct Interaction is presented in Table 7. 8 below. Figure 7.4 shows the

averages of scores per interval plotted graphically.
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Engagement Scale Scores for Study 3
Condition 3 {(Construct Interaction)

Cases 5- | 10- | 15~ | 20- | 25- | 30~ | 35- | 40- | Average
mins | mins | mins | mins | mins | mins| mins | mins
Casel7 Boy (10-11) N
iComex {WE) Sims (WE) 10 10 10 10 10 10 |- 10 10 10
Case18 Girl (12-14)
Comex {WE) Sims (WOE) 8 9 B 5] 10 10 10 10 - 8.88
Casel9 Boy (12-14) .
IComex {WE) Sims (WOE) 10 10 10 { 10 10 10 10 10 10
iICase20 Boy (10-11) .
iComex (WE) Sims (WOE) 7 5 9 9 10 10 10 10 8.75
iCase21 Girl {10-11)
IComex {WE) Sims {WOQE} 8 7 7 9 9 10 10 10 8.75
Case22 Girl (12-14)
Comex (WE) Sims (WE) 10 10 10 10 10 10 10 10 10
Case23 Boy (12-14)
Comex (WE) Sims (WOE) 6 [ 7 7 8 8 10 .| 10 7.75
Case24 Girl (12-14}
Comex (WE) Sims (WOE) 8 5 5 6 7 8 10 10 7.38
Averages 84|/78|83|84/93|95]/ 10! 10 8.94
Total Sum 67 | 62 | 66 | 67 | 74 | 76 | 80 | 80 572

Table 7.8t Engagement Scale Scores for Condition 3 (Construct Interaction)

Average Engagement Scores per Interval for Conditlon 3 {Construct Interaction)
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Figure 7.4: Average Engagement Scores Per Interval for Condition 3 (Construct Interaction)
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iv. Overall Average Engagement Scores Per Interval

When the averages of engagement scores per interval for each experimental
condition were put together as in Table 7.9, a graphical representation could be
seen in Figure 7.5 below.

.

Average Score Every 5-minute Interval
(to the nearest one decimal place) ‘
Conditions 5- | 10- | 15- | 20- | 25- | 30- | 35~ | 40- | Total Average -
mins | mins | mins | mins | mins | mins | mins | mins Scores
No Interaction 78 | 68 155148 |29 |25]| 2116 4.22
ISimuiation Interaction 7 8 8 9.4 9.5 10 10 10 8.95
Construct Interaction 84 | 788384093 [9s5] 10] 10 8.94

Table 7.9: Average Engagement Scores Per Interval for 3 Experimental Conditions

Engagement Scale Score 0 fo 10

S = N W b 00 &~ 0 QO

-
(=]

Average Engagement Scores per Interval for All 3 Experimental Conditlons

—8— No Interaction

@~ Simulation Interaction

~ge Construct Interaction
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§
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Engagement Scores at Every 5-minute Interval

Figure 7.5: Average Engagement Scores Per Interval for All 3 Experimental Conditions
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7.6.2 Engagement Patterns According to Categorisation as in
Study 2

i The lowest level of engagement category _

One of the ways of analysing this category is',;*tjo look at the findings comparatively
amongst all the three conditions. Tables 7.10, 7.11 and 7.12.are findings from
the 3 experimental conditions raspectively, It is useful to note that the lowest
level range for Condition 1 (No Interaction) is from 4/10 to 0/10 that is in the
disengagement range, whilst the lowest rangé"' for both other conditions,
Condition2 (Simulation Interaction) and Condition 3 (Construct Interaction) had
their lowest range from 7/10 to as low as only 5/10 which was not very low and

in the engagement range.

Lowest Level of Engagement Scores at Every S-minute Interval Total
Engagement Scale Score for < Score
Range = from 4/10 and Condition 1 (No Interaction) for Each
below 5 10 15 20 25 30 35 40 Range
mi min min min min min min min
n
4/10 1 - 2 - - - - 3
3/10 - 1 - 1 1 - - 4
2/10 - - 1 2 2 2 1 8
1/10 - - - 1 - - - - 1
0/10 - - - - 4 4 S 6 19
Total Score per Interval 1 3 4 7 6 6 7
Table 7.10: Lowest Level of Engagement Score Category Conditionl {No Interaction)
Lowest Level of Engagement Scores at Every 5-minute Interval Total
Engagement Scale Score . for Score
Range = from 7/10 and Condition 2 {(Simulation Interaction) for Each
below 5 10 15 20 25 30 35 40 Range
mi min min min min min min min
n
7/10 1 Y- 3 - - - - - 4
6/10 - 2 - = 1 - - - 3
5/10 3 I~ 1 - - - - - 4
Total Score per Interval 4 2 4 0 1 0 0
Table 7.11: Lowest Level of Engagement Score Category Condition 2 (Simulation Interaction)
Lowest Leve| of Engagement Scores at Every 5-minute Interval Totatl
Engagement Scale Score for Score
Range = from 7/10 and Condition 2 (Simulation Interaction) for Each
below 5 10 15 20 25 30 35 40 Range
mi min min min min min min min
n
7/10 1 1 2 1 - - - - 5
6/10 1 1 - 2 - - - - 4
5/10 - 2 1 - 1 - - - 4
Total Score per Interval 2 4 3 3 1 0 0 0

Table 7.12: Lowest Level of Engagement Score Category Conditlon 3 (Construct Interaction)
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ii. The Starting Levels Range Category .

The engagement scores for the first 5 minutes into each of the 3 experimental
sessions was found to range from as low as 4/10 to highest 10/10. Table 7.13
below demonstrates the starting levels range for each experimental condition,
and shows that the scores for all three conditions were high in the engagement

Zone, ‘ .

The Starting Total number for each score

Engagement Scores for ‘ for

First 5-minute Interval Cooal

Condition1 Condition2 Condition3
10/10 3 1 3
9/10 - - 3
8/10 2 3 -
7/10 1 1 1
6/10 - - 1
5/10 1 3 -
4/10 1 - -
Average Scores 7.8 7.0 8.7

Table 7.13: The Starting Levels Range Category for all 3 conditions

Dips are single drops before a rise. These dips are signs of disengagement, an
engagement score much lower than the ones before and the ones after. Dips
occur in all 3 experimental conditions. Table 7.14, 7.15 and 7.16 are their
occurrence for each child in each experimental condition.

Table 7.14: Dips as they occur in Condition 1 {No Interaction)

209

Dips in Engagement Scale .i Engagement Scores at Every S-minute Interval for Total
Score Condition 1 {No Interaction) Score
5 10 15 20 25 30 35 40
min min min min min min min min
Case 1 Boy (10-11) .
Comex (WE) Sims (WOE) 10 3 2 3 0 0 0 0 1
iCase 2 Girl (10-11)
iComex {WE) Sims (WE)} 8 7 6 6 3 2 2 0 -
Case 3 Boy (10-11)
Comex (WE) Sims (WOE) 8 7 5 S 2 2 0 0 .
Case 4 Girl {(10-11)
Comex {WOE) Sims (WOE) 10 10 10 10 10 10 10 10 -
‘Case 5 Girl (10-11) .
IComex (WE) Sims (WOE) 7 8 7 9 7 6 5 3 2
‘Case 6 Boy (10-11)
Comex {WE) Sims (WOE)} 10 6 4 2 o 0 )] 0 -
Casa 7 Boy (12-14)
iComex (WE) Sims (WOE) 5 3 4 1 0 0 0 0 1
iCase 8 Girl {12-14)
Comex (WE) Sims (WOE) 4 5 6 2 0 0 0 0 -
Total Score per Interval Y 1 2 0 1 [ 1 0




Engagement Scores at Every 5-minute Interval for Total
Dips in Engagement Scale Condition 2 (Simulation Interaction) Score
Score .5 10 15| : 20 25 30 35 40
min min min min min min min min
ase 9 GIr] (10-11) !
Comex (WE) Sims (WOE) S 8 7 10 10 10 10 10 1
iCasel0 Girl {10-11)
Comex (WE} STms (WOE) N 9 7 9 10 10 10 10 1
iICasell Boy {10-11)
iComex {WE) Sims {WE} 10 9 10 10 10 10 10 10 1
KCasel2 Girl {10-11) T
iComex (WE) Sims { WOE) 7 8 10 9 10 10 10 10 1
ICasel3 Boy (10-11)
IComex (WE) Sims (WOE) 8 9 8 10 10 10 10 10 1
Caseld Boy (12-14)
IComex (WE) Sims (WOE) 8 9 10 10 10 10 10 10 -
Casels Girl (10-11)
Comex (WE) Sims (WOE) 5 6 5 8 6 8 10 10 2
ICasel6 Boy (12-14) -
[Comex {WE) Sims (WOE) 5 6 7 S 10 10 10 10 -
Total Score per Interval 0 1 4 1 1 0 Q 0

Table 7.15: Dips as they occur In Conditlon 2 (Simulation Interaction)

Dips in Engagement Scale Engagement Scores at Every 5-minute Interval for Total
Score Condition 3 (Construct Interaction) _| Score
5 10 15 20 25 30 35 40
min min min min min min min min
Case 9 Girl {10-11)
Comex (WE) Sims (WOE) 10 10 10 10 10 10 10 10 -
Casel0 Girl {10-11)
Comex (WE) Sims (WOE) 8 9 8 6 10 10 10 10 1
iCasell Boy (10-11) ‘
IComex (WE} Sims (WE) 10 10 10 10 10 10 10 10 -
KCasel2 Girl {10-11)
Comex (WE) SIms (WOE) 7 5 9 9 10 10 10 10 1
ICasel3 Boy (10-11)
iIComex {(WE) Sims {WOQE) 8 7 7 ] 9 10 10 10 -
Case1d Boy (12-14) i
Comex {WE) Sims {WOE) 10 10 10 10 10 10 10 10 -
Casel5 Girl (10-11) I
Comex (WE) Sims (WOE) 6 6 7 7 8 8 10 10 -
ICasels Boy (12-14)
iComex (WE)} Sims (WOE) ) 8 5 5 b 7 8 10 10 -
Total Score per Interval 0 1 0 1 0 0 1] 0 :n

Table 7.16: Dips as they occur In Condition 3 {Construct Interaction)

iv. Gradual Increase and Gradual Decrease Category

These engagement patterns are in evidence in different ways in the 3 conditions.
There is one example of a gradual decrease in Condition 1 (No Interaction) whilst
there are single examples of gradual increases in Condition 2 (Simulation
Interaction) and Condition 3 (Construct Interaction). Table 7.17 shows the
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gradual decrease in the No Interaction experimental condition. Table 7.18 and

7.19 show the gradual

Interaction respectively.

increases

in Simulation Interaction and Construct

Gradual Decrease
Pattern

Engagement Sc

ores at Every 5-minute Interval
for Condition1

No Interaction}

Position of gradual
decrease :

5 10 15 20 .25 30 35 a0
min min min min min min min min
Case 5 Girl {10-11)
Comex (WE) Sims Fluctuate - Gradual
(WOE) Decrease - Min
7 8 7 9 7 6 5 3
Table 7.17: Gradual Decrease Engagement Pattern In Conditionl (No Interaction)
Gradual Increase Engagement Scores at Every 5-minute Interval Position of gradual
Pattern For Condition 2 increase
(Simulation Interaction)
5 10 15 20 25 30 35 40
min min min min min min min min
Caseld4 Boy (12-14) Beginning:
Comex (WE) ) Gradual - Maximum
Sims (WOE) 8 9 10 10 10 10 10 10

Table 7.18: Gradual Increase Engagement Pattern In Condition 2 (Simulation Interaction)

Gradual Increase Engagement Scores at Every 5-minute Interval Position of gradual
Pattern For Condition 3 increase
(Construct Interaction)
5 10 15 20 25 30 35 a0

min min min min_ min min min min
Case24 Girl (12-14) Beginning: :
Comex (WE) High = Plateau -
Sims (WQE) 8 5 5 6 7 8 10 10 Gradual - Maximum

Tabte 7.19: Gradual Increase Engagement Pattern in Condition 3 (Construct Interaction)

v. Plateau

Plateaus are consistencies in engagement scores, for this research, 3 consistent

scores in a row. Plateaus occur in all 3 conditions. Tables 7.20, 7.21 and 7.22

are their occurrences in all the three conditions, No Interaction, Simulation

Interaction and Construct Interaction respectively. For some children this type of

engagement pattern tends to occur when they had reached their highest or
lowest level of engagement, usually towards the end of their session, whilst for

some they also seemed to occur a couple of times before they reached their final

score at the end of the session.
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Engagement Scale Scores for Study 3Condition 1 (No Interaction)

Cases 5 10 15 20 25 30 35 40 Total Score
min | min { min { min | min | min | min | min

Case 1 Boy (10-11)
Comex {WE)} Sims {WOE) 10 8 2 3 1] 0 4] 1] 1 Plateauy
Case 2 Girl (10-11)
iIComex (WE) Sims (WE) 8 7 6 6 3 2 | 2 0 2 Plateaus
Case 3 Boy (10-11)
IComex { WE) Sims (WQE) 8 7 5 -5 2 2 0 0 3 Plateaus
Case 4 Girl (10-11) ) . )
IComex {WOE) Sims {WOE) 10 10 10 10 10 10 10 10 1 Plateau
ICase 5 Girl {10-11)
iIComex (WE) Sims (WOQE) 7 3 7 9 7 ] 5 3 -
Case 6 Boy {10-11) :
IComex {WE) Sims (WOQE) 10 6 4 2 [1] 0 1] 0 1 Plateau
iCase 7 Boy (12-14) L
Comex ( WE) Sims (WOE) 5 3 4 1 ‘0 0 0 0 1 Plateau
Case 8 Girl {12-14)

. iIComex (WE) Sims (WOE) 4 5 |6 2 0 0 [+] 0 1 Plateau

Total Scores of Plateaus

10 Piateaus

Table 7.20; Plateaus In Condition 1 (No Interaction}

Engagement Scale Scores for Study 3Condition 2

Simulation Interaction)

Cases 5 10 15 20 25 30 35 40 Total Score
min | min | min | min | min | min | min | min
ICase 9 Girl (10-11)
Comex (WE) Sims (W0QE) 5 8 7 10 10 10 10 10 1 Plateau
CaselD Girl (10-11)
Comex (WE)} Sims (WOE) 8 9 7 9 10 10 | 10 10 1 Plateau
Casell Boy {10-11) .
IComex (WE)} Sims (WE) 10 9 10 10 10 10 10 10 1 Plateau
Casel2 Girl (10-11)
Comex (WE) Sims (WOE) 7 8 10 9 10 10 10 10 1 Plateau
Casel3l Boy (10-11)
Comex { WE) Sims (WOE} 8 9 8 10 10 10 10 10 1 Plateau
iICaseld Boy (12-143)
iIComex { WE) Sims (WOE) 8 9 10 10 10 10 10 10 1 plateau
ICasel5 Girl (10-11)
IComex { WE) Sims (WQE) 5 6 5 8 6 8 10 10 1 Plateau
ICasel6 Boy (12-14)
IComex {WE) Sims (WOQE) 5 6 7 9 10 10 10 10 1 Plateau
Total Scores of Plateaus 8 Plateaus

Table 7.21: Plateaus in Conditfon 2 (Simulation Interaction)

Engagement Scale Scéres for Study 3 Condition 3 (Construct Interaction)

Cases 3 10 15 20 25 30 35 40
min | min | min { min | min | min | min | min Average

Casel7 Boy (10-11)
[Comex (WE) Sims (WE) 10 10 10 10 10 10 10 10 1, Plateau
Casel8 Girl (12-14)
Comex {WE) Sims (WOE) 3 9 8 6 10 10 10 10 1 Plateau
Casel9 Boy (12-14)
Comex (WE)} Sims (WOE) 10 10 10 10 10 10 10 10 1 Plateau
Case20 Boy (10-11)
iIComex (WE) Sims (WOE) 7 5 g 9 10 10 10 10 1 Plateau
Case2l Girl (10-11)
IComex (WE) Sims (WOE) [ 8 7 7 9 g 10 10 10 1 Plateau
Case22 Girl (12-14) :
iComex (WE) Sims (WE) 10 10 10 10 10 10 10 10 1 Plateau
Case23 Boy (12-14)
Comex {WE) Sims {WOE) 6 6 7 7 8 8 10 10 1 plateau
Case24 Girl {12~-14)
IComex { WE) Sims {(WOE) 8 5 5 6 7 8 10 10 1 Plateau

Total Scores of Plateaus 8 Plateaus

Table 7.22: Plateaus in Condition 3 {(Construct Interaction)
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vii. Maximum

The highest engagement score of 10/10 is the maximum score of engagement,
Maximum score is the score when the child Wéuld not want to stop when asked to
do so. The score could be seen in all the 3 conditions (Table 7.23, 7.24 and

7.25)

Engagement Scale Scores for Study 3Condition 1 {No Interaction)

5 10 15 20 25 30 35 40 Total Max

Cases min ! min | min | min [ min | min | min | min Scores
iICase 1 Boy (10-11) ‘
Comex (WE) Sims (WOE) 10 8 2 3 0 0 0 0 1
iCase 2 Girl {(10-11) .
iIComex (WE) Sims {WE) 8 7 6 6 3 2 2 0 -
iCase 3 Boy (10-11}
Comex (WE) Sims {WOE) 8 7 5 5 2 2 0 0 -
Case 4 Girl (10-11)
Comex {WOE) Sims {WOE) 10 10 10 10 10 10 10 10 8
Case 5 Girl (10-11)
iIComex (WE) Sims (WOE) 7 8 7 9 7 6 S 3 -
Case 6 Boy (10-11)
Comex {WE) Sims {WOE) 10 6 4 ) 2 o 0 0 0 i
iCase 7 Boy (12-14)
iComex (WE) Sims (WOE) 5 3 4 1 0 0 0 0 -
ICase 8 Girl (12-14}
Comex (WE) Sims (WOE) 4 5 [ 2 0 0 0 0 -
Total Max Scores per Interval 3 1 1 1 1 1 1 1 10

Table 7.23: Maximum score [n Condl;ton 1 (No Interaction)

Engagement Scale Scores for Study Condition 2 (Simulation Interaction)

5 10 15 20 25 30 35 40 | Total Max
Cases min | min | min | min [ min | min | min | min Scores

iCase 9 Girl (10-11)
Comex (WE) Sims {WOE) ) 5 8 7 10 | 10 | 10 | 10 | 10 5
Casel0 Girl (10-11) I
Comex {WE) Sims (WOE) 8 9 7 9 10 | 10 | 10 | 10 a
ICasell Boy (10-11)
Comex (WE) Sims (WE) 10 9 10 10 10 10 10 10 7
Casel2 Girl {10-11)
Comex {WE) Sims (WOE) 7 8 10 9 10 10 10 10 5
Casel3 Boy (10-11)
Comex (WE) Sims {WOE) 8 9 8 10 10 10 10 10 5

aseld4 Boy (12-14)
IComex (WE) Sims (WOE) 8 9 10 | 10 | 20 | 10 { 10 | 10 6
Casel5 Girl (10-11)
Comex {WE) Sims (WOE) 5 6 5 8 5 8 10 10 2
Casel6 Boy (12-14)
Comex {WE) Sims (WOE) 5 6 7 9 10 | 10 | 20 | 10 4

Total Max Scores per Interval 1 0 3 4 7 7 8 8 38

Table 7.24: Maximum score In Conditlon 2 (Simulation Interaction)
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Engagement Scale Scores for Study 3Condition 3 (Construct Interaction)

5 10 15 20 25 30 35 40 | Total Max
Cases min | min | min | min | min | min [ min | min Scores

ICasel7 Boy (10-11)

[Comex (WE) Sims {WE) 10 10 10 10 10 10 10 10 8
iICasel8 Girl {12-14)

IComex (WE) Sims (WQE) 8 9 8 6 10 10 10 10 4
Casel9 Boy (12-14)

Comex (WE) Sims (WOE) 10 10 {10 10 10 10 10 10 8
ICase20 Boy (10-11) . ,

IComex (WE) Sims {WOE) 7 S5 S 9 10 10 10 10 4
iCase21 Girl (10-11)

Comex (WE) Sims (WOE) 8 7 7 S 9 10 10 10 3
Case22 Girl (12-14)

IComex {WE) Sims (WE) 10 10 10 10 10 10 10 10 8
‘ICase23 Boy (12-14) “

Comex (WE) Sims (WOE) 6 6 7 7 |8 8 10 | 10 2
Case24 Girl (12-14)

IComex (WE) Sims {WOE) 8 5 5 6 7 8 10 10 2

Total Max Scores per Interval 3 3 3 3 5 6 8 8 39

Table 7.25: Maximum score in Condition 3 (Construct Interaction}

viii. The Ending Levels Range

The engagement scores range for the ending levels category for all 3 conditions
could be demonstrated in Table 7.26 below. All children end in only one score, a

score of 10/10, in the two conditions of Simulation and Construct Interaction. For

Condition 1 of No Interaction however the ending is varied some endings with
zeros whilst one has a 10/10 and another a 3/10.

The Ending Total number for Total number for Total number for
Engagement Scores each score each score each score
for for for for
The Last 40-minute Condition1 Condition 2 Condition 3
Interval No Interaction Simulation Construct
. Interaction Interaction
10/10 F 1 8 8
9/10 = - -
8/10 - - -
7/10 - - -
6/10 - - -
5/10 - - -
4/10 - - -
3/10 - -
2/10 - - ~
1/10 - - -
0/10 6 - -
Average Scores 1.6 10.0 10.0

Table 7.26: The Ending Levels Range in all 3 condltions
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7.7 Data Analysis

A description and analysis of engagement patterns by score at every 5-minute
interval was made based on the three coqditions given to the children: no
interaction, simulation interaction and constﬁf{ct ihteraction. The .analysis tests the
impact of these three conditions on engagemeht.

In order to understand the engagement phenomenon the analysis is best
discussed by examining a number of forms of data from each experimental
condition. Some of the forms were:-

« The engagement pattem of each child at the two extreme ends of the

sessions
o The 1% interval, that is, after 5 minutes into the game.
o The final interval, that is, after 40 minutes into the game.

» Engagement patterns of every individual at eventful intervals of each
experimental conditions from the 1% Interval to the Final Interval

» Individual case examples for each experimental condition to exemplify
issues '

» Comparing engagement patterns according to characteristics grouped and
described in Study 2 for each experimental condition on issues of
similarities and differences as they arises. The characteristics previously
categorised were:

o Low levels of engagement

o The starting Ievelf range

o Dips

o Gradual increase and gradual decrease
o Plateau

o Maximum

o The ending level range

7.7.1 Analysis of Findings of No Interaction
Before analysing the findings in this experimental condition of No Interaction it is
useful to recapitulate the purpose of doing the experiment. The purpose was to

find out whether no interaction could mean no engagement. Could the findings
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support the hypothetical staternent that says the more interaction, the more
engaged, less Interaction, the less engaged, no interaction means no
engagement? Could design features in the multimedia create a form of
engagement even when there is no opportunity for interaction?

When analysing Table 7.9 it could be seen that the average engagement scale
scores for the session on No Interaction is 4.22. This score clearly shows that
the children were in the lower end of the engagement scale scores. Therefore,
this session’s interaction effect is a disengagemg.nt effect. The answers as to
what degree, when, where and why could be seen as the scores are traced in the
graphs plotted in Figure 7.2. A closer analysis is best described using factors as
below.

a. Engagement Pattern_at 1st Interval {5-minute) and Final Interval (40-
minute) for No Interaction

The engagement pattern of each individual for this experimental session is seen
in Figure 7.6 and 7.7. )

The 1st Interval (5-mInute) for Conditlon 1 {(No Interactlon)
Case 1to Case 8
10 10 10
2 13 i :E, 2 :“‘“{*
(=] L g f. { :
g gl B - 35‘% 7 %
T G D0 e W [ A
O
5 weoh KR o [ v
S 2 5 fi ;gnf e B 7 4 £1No Interaction
LA 2 N B —F s .
YN BN G
s b 5 s e P
R N - N I N - } 31— | Average
g 1 o % ”‘5‘:‘ 7y I v S S Engagement
g’ 0 :""f” "%:‘:* 1‘1’5‘; o o e oo L Score =
G — — r
1 2 3 4 5 6 8 7.75
Case 1to Case 8

Figure 7.6: Engagement at 1st Interval {5-minute) of No Interaction for alf 8 children.
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The Final Interval (40-m[nute) for Condition1 (No Interaction}
Case1toCase 8

" 10
o
- 13
-]
g 3
%] 7
2 € O 40-minute
T o
3% 3 :
£ 3 >
“E’ 2 Average
H n " N | Engagement
g (1, o e - o M 0 Score =
c j i j j ' j T 1.625
w 1 2 3 4 5 1 7 ]

Ca;e 1toCase 8

Figure 7.7: Engagement at Final Interval (40-minute) of No Interaction for all 8 children.

From the graphs it could be seen that the children’s highest scores were at the
beginning of the session 7.75 and later plunged to the lowest scores of 1.625
at the end of the session. This situation just exemplifies the fact that this
condition of no interaction indeed has affected the engagement patterns of the
children. The fall does indicate a disengagement effect. However, it does not
cause disengagement to all children. Therefore the hypothesis that states more
interactivity more engagement, less interactivity less engagement and no
interactivity non-engagement does not necessarily werk for some children.
Further analysis had to be made to find out why.

S
b. Engagement Scores for Individual Cases from 1° to Final Interval for
Condition 1 (No Interaction)

A closer look at the data may indicate a better description of what exactly
happened to the children as they go through the session from the 1% interval to
Final interval. Analysing Figure 7.8 below has revealed some interesting findings.
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Engagement Scores for Individual Cases per Interval Condition 1 (No Intaraction)
10
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Figure 7.8: Engagement Scores for Individual Cases from 1% to Final Interval of No Interaction for all 8
children. .

From it coul_d be analysed that 4 out of 8 of the children simply became
“disinterested” or “disengaged” half way through the session, leaving 3 more still
Involved to some degree at this point, and 1 out of 8 who remained fully engaged
till the end of the .game. From the interviews it was apparent that the variations
in engagement patterns were affected by the individual’s history. The findings
convey evidence of individuality in engagement pattern for each case or subject
under study. The children have individualised past experiences and characteristics
and this in some way influenced each engagement pattern. This shows that there
are other factors rather than design features that have some influence on these
scores.

Some factors that have made these children place high scores in their initial stage
of the session could be factors that come from within themselves whilst some
from without. Some of the fac‘éors that come from within could be, for example,
factors affecting the intrinsic motivation of wanting to learn and to know meore or
the thirst of just simply trying to satisfy curiosity. Whilst factors from without
could be factors about, fbr example, word semantics of the connotation of the
word “game” to be associated with the “play” and “fun” phenomena.

For example, as the researcher introduced the CD to the child, the word “game”
was incorporated because the multimedia CD is a game CD. As games inspire
children, the word automatically triggered the child’s interest; and they expected
the CD to be “something we can play with”. However, as the child continued

playing the condition of no interaction the engagement scores changed and for
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most it reached its lowest point of no engagement at 0 /10 especially towards the
final stage of the session. As children differ some reached fast disengagement
whilst others even stayed engaged to the end.

¢, Individual Case Examples o

A clearer picture of engagement patterns ‘ih the session under study is best
obtained by looking at individual case examples. Below are descriptions of some
of them.

Case 1 of Study 3 {No Interaction)

Case 1 is a boy in an age group of 10-11 years old. He had some experience with
computer games but has not played The Sims before. Having been given an
introducticn to The Sfms, the child was told not to do anything but to watch. He
was told neither to touch the keyboard nor to move the mouse. He was just to sit
still and watch what is on the screen and place his feelings about it at that time
on the engagement scale of 0 to 10 of the smitey face. Figure 7.9 below shows
his pattern of engagement from the 1% 5-minutes of the game to the end of the
game. The figure shows evidence of the high expectation the boy had of the
game at first and how it deteriorates as time goes by. '

Case1 Boy {10-11) Comex (WE) Sims {WOE) Engagement Scores per Interval
Condition 1 { No Interaction)

-

A

\ y L-o-— No Intaraction

Average
] \ Engagement

Scores

— N @5 —@o—@ 0| = 2.88

10 15 20 25 30 s 40
Engagement Score at Every 5-minute

Engagement Scale Score 0 to
10
C=2NWARND DO

L1

(3]

Figure 7.9: Case 1 Engagement Scores per Interval of Condition 1 (No Interaction)
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Case 5 of Study 3 {No Interaction)

However, not all cHiIdren reacted the same way. Figure 7.10 shows an example
of a girl (Case 5). The figure shows a inghi‘:fy different pattern of engagement.
The girl is in the age group of 10 to 11 years old. She had some computer games
experience but none of The Sims. The girl started off her first interval by marking
at a lower value of 7 for her engagement scores but fluctuated for 20 minutes
before declining. Even though the conditioh set fo'f;:her does not allow her to do
anything she still has hopes of getting something from the session. At times, the
portrayal on the screen amazed her, whilst for most times she looked in despair,
When asked about her reaction to the game she had this to say “... I didn't
expect it to be like this..I thought it is a game but you just watch, It is just like
watching TV... I prefer watching TV better...” When asked why she placed a higher
score at some places, she said, “... The people did something silly..like playing
with ants... its funny...” The engagement pattern for the whole session for this girl
is in Figure 7.10 below,

Case 5 Girl (10-11) Comex (WE) Sims {WOE Engagement Scores per Interval
Conditien 1 (No Interaction)

8 10
o 9 g
2 g 2L
& 7@ T . Z
2 6 ' :
So s ; |—e—No1
b = nteraction
b 4
=
[
E 3 \ 3 Average
2 ‘| Engagement
@ 1 Scores
5 0 , . : . . . = 6.25
5 10 15 20 25 30 35 40

Engagement Score at Every 5-minute Interval

Figure 7.10: Case 5 Engagement Scores per Interval of Conditionl {N¢ Interaction)
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Case 4 of Study 3 (No Interaction)

To add to the diversity there was the isolated case of a child’s engagement
pattern of girl (Case 4). The child is from the same age group as the two cases
mentioned above, that is, in the age group of 10 to 11 years old. The only
difference between this child and all other children in this research is that this
child had no experience with computers. She had never played any game with
cormmputers before. However, she is quite familiar with movie and music CDs.

During the session with her, it was observed that she was having quite an
awkward time with the mouse even though she ‘Was very keen to use it. The
researcher had to stop her many times from touching the mouse. Even when she
tried she seems to lose the pointer and felt anxious about it. It was quite
sometime before the researcher could calm her down and concentrate on the
experiment of no interaction. '

This girl placed a 10/10 score for the whole 40-minute session. When asked what
she thinks about the CD, she says she likes it. When asked why she said, “...
don’t know I just like it” When asked to relate the story in the game she could not
remember much “...something about a family I think”, When the researcher asked
her whether she expected the game to be in this way, she locked confused. When
asked whether she had played any computer game before she said “No” and
whether she had any experience with computers, she said, "No..never used one
before... I have seen my mum use it for her work but we are not allowed to touch
it.” When asked what does she thinks about the game she said, “I like it When
asked whether she thinks that this is a game, she said, “yes”

Through further discussions tgh'e researcher found that the girl actually had no
idea about electronic games eifher on computers or play stations. This is her first
enceunter and to her if this is how an electronic game is to be played, i.e. just to
lay back and watch, then that is what it should be and she liked it. Since she had
no experience with input devices that are associated with computers and play
station games like joysticks, the mouse, etc. she was actually pleased just having
to sit still and watch.

However, she was rather inquisitive about the presence of the input devices. She

had seen her mother using it for word processing but had no idea how it could be
used when playing a game on a computer screen. This case has shown that
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learned experiences or previous knowledge have great influence on children’s
behaviour with computer applications. '

A child might be curious about all the gadgets in front of them but if he or she
has not had any éxperience in using them before it would be difficult for the
individual to associate it with screen play. 'Sihce this child loves movie CDs her
passion is transferred to this session when thée child is not allowed to interact but
just to watch the game on the screen. Therefore she was engaged the whole 40-
minute of the game.

d. Conclusion for Condition 1 (No Interaction)

This condition was indeed disengaging to the children, to some but not to all of
them. Condition 1 was conducted to study this disengagement effect. Further
analysis of the findings has given rise to issues ahout the different points of
reaching the level of disengagement amongst the children. From Figure 7.8 4 of
8 individuals reached a level of nocne engagement at a much earlier time then
others, that is, after playing the game for about 25 minutes. The four individuals
that reached their level of disengagement after 25 minutes into the game actually
left the session b'efore it ended.

When they were asked why they left they said, “This is not a game.. there is
nothing to play with... you cannot totich anything...just watch...its boring...” One of
the children had this to say, “...I bave seen this type of game before ... I have
.seen a demo once of a Microsoft Simulator...you just see how a pilot moves the
plane or something...you could not touch or do anything..but it was just for a
short time...I dont mind it really but this one..is too long. I would rather play
something else...” One of them iwho left the session said, “I prefer to watch TV or
a cartoon... you don’t have to do anything but there Is a story or something you
can watch'which is much more interesting.”

7.7.2 Analysis of Findings of Simulation Interaction

The purpose of this experimental condition was to find out whether simulation
interactivity, one of the factors that seemed to engage children in Study 2 was
really engaging. If this type of interactivity by itself could cause an engagement
effect, the findings will reveal at what level, where, when, how and why.

When analysing Table 7.9 it was found that the overall average engagement
score for Condition 2 (Simulation Interaction) is 8.95. This score clearly shows
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that the children were engaged in this session. This score is in the higher range
engagement scale score, 5/10 and higher to highest 10/10. Therefore, this
session’s interaction effect is an engagement effect. The engagement effect for
this session is as in Figure 7.3.

a. Engagement Pattern at ist Interval'(5-minute) and_ Final Interval
{40-minute) for Simulation Interaction :

The analysis of the simulation condition is best discussed by comparing both not
only the extreme ends but also within the seséiqns. This is because there are
important events happening during sessions.

The 1st Interval {5-minute) for Condition 2 (Simulation Interaction}
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Figure 7,11! Engagement at 1st Interval (5-minute)} of Simulation Interaction for all 8 children.

The Final Interval (46-minute) for Condition 2 (Sim ulation Interaction)
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Figure 7.12: Engagement at Final Interval (40-minute) of Simulation Interaction for all 8 children.
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From Figure 7.11 and Figure 7.12 it is obvious that overall the children’s
highest scores were 10 and were at the end of the session. Not one child in this
session placed less than 10/10 at the last interval. All 8 children reached their
maximum satisfaction at the last interval and therefore this interaction gives an
engagement effect.' }

In Figure 7.11 it could be seen that all theé 8 subjects seemed to place their
scores between the ranges of 5/10 to 10/10 in the first five minutes. The two
most common scores are 8/10 and 5/10. The average score for Simulation
Interaction for the first 5 minutes of the game is 70

b. _Engagement Scores for Individual Cases from 1° to Final Interval for
Condition 2 (Simulation Interaction)

Engagement Scores for Individual Cases per Interval Conditlon 2
{Simulation interaction)
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Figure 7.13: Engagement Scores for Individual Cases from 1* to Final Interval of Simulation
Interaction for all 8 children.

Looking at the scores of individual children in Figure 7.13, the pattern shows
that most of these children go through fluctuating experiences from one interval
to another. The aQerage score for all the 8 children for Simulation Interaction at
the first 5 minutes into the game of 7.0 is surprisingly lower than that of the
session on No Interaction.

These children were given the live simulation mode and they went straight into a

“playing” mode. The moving characters on the screen seemed somewhat anxiety
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provoking to some children. Some found it slightly confusing as to where to watch
first. The children were briefed about the indicating index by which they were to
control the characters. Their aim was to act so that Ehe indicator for hunger,
bladder, comfort, sodial relationship, etc. did not go from green to red. If the child
was in a situation where the indicator went green to red, the child had to act to
correct this. So in this session one could see the “roller coaster effect” where
sometimes the child seemed happy to be in ‘control but at other times seemed
jost and wanting to give up. '

From Figure 7.13, some children (3 of the 8 subjé(:ts Case 11,12 and 14) in this
session had reached the top level of satisfaction by the 3™ interval, after going
through about 15 minutes of the game. However, only 2 (Case 11 and 14) of the
3 sustained this engagement effect till the end of the game, Case 12 experienced
a dip, a single drop before a rise back again to the maximum, at the 5™ interval
(25 minutes) of the game. These occurrences of getting to the top and
experiencing several dips before a rise that was sustained to the end of the game
happened with some other cases too. Only after 35 minutes (7" interval) into the
game did all 8 children reach the maximum level of engagement with no further
dips (Figure 7.13).

From the differences in performance of the individuals within the two extreme
ends of the session it could be said that the engagement pattern of these
individuals is not consistent throughout. Some shows “signs of disengagement”
even after at one time they had already reached a maximum. When an interview
was conducted it was seen that some individual performances were influenced by
the previcus experience they had had with the game.

}
¢. Individual Case Examples
A more detailed account of the isolated cases in this condition could be discussed
as individual case examples.

Case 11 of Study 3 (Simulation Interaction)

One of the boys that had rpreviously played the game was surprisingly
“disengaged” after playing about 10 minutes into the game. In the interview he
reported that, even though he had encountered the game before, he found
himself a bit lost after 10 minutes into the game. “I do not know who these
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people are... whether they have got a job, how many are they, how many boys
and girls, man or woman... I thought at first I know the game but after a while I
got confused.” Figure 7.14 shows the engagement pattern of Case 11.

The en'gagement péttern outlined could give us an indication as to the importance
of creating and ownership in game play'.'f".Whén the researcher created the
characters in the game for them, the childréen do not know what to expect of
them. Therefore, even though this child had some experience in The Sims he felt
lost and anxious after 10 minutes into the game, As he began to know more
about the characters he was able to control it Bétter and therefore got very
engaged and did not want to stop. He reached his maximum score of engagement
at the 3™ interval, that is, 15 minutes into the game,

Case 11 (B) Age (10-11) Comex {WE) Sim (WE) Engagement Scores per
Interval Condition 2 (Simulation Interaction)
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Figure 7.14; Case 11 Engagementf’Scores per Interval of Conditlon 2 (Simulation Interaction)

T

Case 15 of Study 3 (Simulation Interaction)

There is the only child that differed to the pattern of engagement shown by the
other 7 subjects. The average engagement score of 7.25 for this girl is the lowest
compared to the others. Even though the other 7 do show some signs of
fluctuation they all reached their lével of maximum engagement after 25 minutes
into the game as could be seen in Figure 7.13. However, this child had quite a
struggle and her pattern fluctuates all through the session until she reached the
7™ (35 minutes) when she reached her maximum level of engagement and

sustained it to the Final Interval. Her performance is presented in Figure 7.15
below.
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The pattern of engagement in this case is more of a “roller coaster”. She started
at quite a low score of 5/10, From 10 minutes to about 30 minutes she was very
mixed in her feelings about the game. The video showed that this child was quite
agitated at times. She often looked lost and confused. Only after about 35
minutes did she became fully involved in the game.

Case 15 (G} Age (10-11) Comex {WE Sim (WOE) Engagement Score per Interval
Conditlon 2 {Simulation Interaction)
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Figure 7.15: Case 15 Engagement Scores per Interval of Conditlon 2 {Simulation Interaction)

During the final period she looked more relaxed and seemed more pleased. When
asked to stop she had this to say, " Please let me play some more. I just know
how to play this game just now. I just did not know what to do before
this...please, blease...let me play!” This girl had faced a peried of overloading for
the first 30 minutes of the garhe. She became more relaxed towards the end of
the game, as she has now been able to be in control and wished for more time so
that she could enjoy it further.

When asked about the reasons why she placed low marks she said, “I did not
know what to do, really...”

1 put high when I could control it but sometimes there Is so much to do
..the boy refused to go to school because he is hungry but there was no
money to buy any food... I try to make it stop but it could not.the hoy
became very angry ..I panicked.. erghh its frustrating...” The researcher
then asked, “Why did you want to still play the game then?” The child
replied, “..You know, after sometime I begin to know how to play it but
you asked me to stop..” When asked why she did not continue much
longer when given the chance to play, she said, “...At first I thought I could
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soive it but it looks hopeless... I give up” The reason is “*I don’t know
where to get them more money... it becomes too complicated!”

When asked whether she would like to play this game another time she said,
*..Now that I know how to tell them what to do I think it would be interesting.”
Once they have acquired the skills, children seem to become more engrossed and

P |

therefore more engaged.

[}

d. Conclusion for Condition 2 (Simulation Interaction)

It is obvious that Condition 2 (Simulation Interaction) has provided an
engagement effect for the children. The interaction enabled them to control the
lives of the characters, However, there were some difficulties. The sense of being
overloaded had some effect on the engagemenf pattern of some of the children
especially at the beginning of the sessions. Some individuals experienced more
than one single dip giving a roller coaster effect. The interviews also gave
evidence that previous experience of The Sims could affect the engagernent
pattern, a finding similar to Condition 1 of No Interaction.

7.7.3 Analysis of Findings of Construct Interaction

To recapitulate, the purpose of this experimental condition was to see if construct
interaction engaged the children. Could thisrtype of design feature, if done in
isolation, that is, having only the “create, construct, build, buy and decorate”
mode of the application to “play” with, engage children.

From Table 7.9 the overall average enéagement score for Construct Interaction
is 8.94, very slightly lower than the result for Simulation Interaction but
definitely in the higher rank of the engagement scale scores. This score clearly
shows that the children were engaged in this session.

a. Engagement Pattern at 1st Interval (5-minute) and Final Interval

{40-minute) for Construct Interaction

The engagement pattern of the children for Condition 3 (Construct Interaction) is
best described by looking at the graphs in Figure 7.16 and Figure 7.17. From
Figure 7.16, the number of children that placed a starting level of 10 in this
condition is the same as that of Condition 1 of No Interaction, (3 out of 8
children), compared to Condition 2 (Simulation Interaction), which had only one
child that placed a high score of 10 at the beginning intervat (5 minutes into the
game). However, the engagement pattern in this condition (Figure 7.17) had a-
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similar ending to that of Simulation Interaction, that is, all 8 subjects in both

conditions reached their maximum level of engagement at the end of the session.

These findings gave an indication that both the construct and simulation

conditions led progressively to higher engagement scores.

The 1st Interval {(5-minute) for Conditlgsn '3 {(Construct Interaction)
Case 17to Case 24
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Figure 7.16; Engagement at 1st Interval {5-minute) of Construct Interaction for all 8 children.
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Figure 7.17; Engagement at Final Interval (40-minute) of Construct Interaction for all 8 children,

A closer observation of the overall engagement scores of individual cases for this

condition will tell us more about engagement issues.
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b._Engagement Scores for Indijvidual Cases from 1% to Final Interval for
Condition 3 (Construct Interaction)

It is interesting to note that there are also some eventful patterns in this
condition as to that in Simulation Interaction. Therefore the analysis for this
condition of Construct Interaction should aléq be based on events between two
ektreme ends, that is, within the first 5 minutes interval into the game and the

final 40 minutes into the game,

Engagement Scores of Individual Cases per Interval Condition 3 {(Construct
Interaction) ‘

o 10
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Engagement Scores at Every S-minute Interval

Figure 7.18: Engagement Scores for Individual Cases from 1¥ to Fina! Interval of Construct Interaction for
all 8 children.

Even though there were childgen who placed a high score at the initial interval in
this session, their engagement pattern were surprisingly different to that of
children in the cther conditions% All the 3 children that placed the maximum score
of 10 remained and sustained the score thraughout the whole 40 minutes into the
game (Figure 7.18). None of them sink to a lower level. An analysis according to
cases would give a better scenario of why the performances were such,

¢. Individual Case Examples

Case 22 of Study 3 (Construct Interaction)

One of the 3 children who placed a maximum level of engagement at the initial
stage was Case 22, a girl, aged between 12 and 14 who had played The Sims
before. This child knows how to use the operation tools to create a house and
decorate, There was not much explanation to be made. She was very eager to
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start the session from the very start, She built a house and decorated it. A cheat
was added to give the children in this session an unlimited supply of money.
Since the child had no worries about not having enough money, she just
continued to build and build. She was therefore fully happy and engaged the
whole session.

This case has shown how skilled users, fami!ia;r with the details of the game, can
reach a level of maximum engagement very quickly and sustain it, However,
previous experience in other forms of game could also have some influence when
it comes to playing The Sims. Two from the 3 children mentioned that had
reached their maximum level of engagement from the very start into the game,
have lots of other game experiences. It took only a little while to teach these
children to use the_ tools to construct. These children stayed at the maximum
level of engagement throughout the session.

However, a child with little experience in computers and no experience in The
Sims displayed a different pattern when performing in this session. Figure 7.19
below shows an example of a case, Case 24, where a child had no experience in
using these tools of operation.

Case 24 of Study 3 {Construct Interaction}

Figure 7.19 is from Case 24 of Study 3 in the Construct Interaction condition.
This girt is in the age group of 12 ~14 years. She had no experience in playing
The Sims. The researcher took quite a while to teach her to use the operating

tools in this session. As soon as she was left to play the game alone she found
herself struggling to cancel a step she had made.

{

Her initial high score of 8/10 at the first 5 minutes into the game dropped to
5/10. It remains the same for another 15 minutes into the session. She picked up
her skills slowly and finally reached a high level of engagement after 35 minutes
into the game. When asked about her difficult moments, she said, “When building
the house, I do not know which tools to use... the fence one is very difficult ...so
hard to cancel, the undo sometimes do not work... I had to try ene by one.” From
the figure above it is clear that this child’s level of engagement increased
gradually. She reached her level of maximum engagement after a lengthy
leamning process.
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Case 24 (G) Age (12-14) Comex (WE) Sims (WOE) Engagement Score per
‘ Interval Conditlon3 {Construct Interaction)
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Figure 7,19: Case 24 Engagement Scores per Interval of Condltion 3 (Construct Interaction)

d. Conclusion for Condition 3 {Construct Interaction)
‘This condition has given an engagement effect to the interactive activities of the
children doing the session. The average engagement scores per individua! were
within the higher rank engagement scale scores. All the subjects reached the
maximum leve! of engagement after 35 minutes into this session just as in
Condition 2 of Simulation Interaction, Figure 7.18 above.

On the. whole the subjects in%this session have more eventful performance than
the cther two sessions. Figure§-7.20 shows 4 examples out of the 8 subjects that
have more turbulent graph representation than those in the other two sessions.
This kind of pattern signifies the complexity of the toocls of operation as compared
to Simulation Interaction.
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Figure 7. 20 Four examples of subjects In the Construct Interaction Condition

However, once the user had acquired the skill to use these tools their
performance and engagement scores remain the same to the end of the session.
One of the subjects, Case 22, had played this game before and when asked to
play this game placed a maximum level of engagement throughout the 40
minutes into the game, This child did not sink back, as did the child in the
Simulation Interaction Case 11 in Figure 7.14, where the child had experiences
in The Sims but still when playing on the session had times where he was
“disengaged”. The probable explanation for this is the difference between
simulation and construct interaction.

Construct Interaction requires t‘he cognitive application of spatia! intelligence, The
child had to visualise the building or house he or she wanted to create and use
appropriate tools to do the task. The knowledge of building from a floor plan and
layout is not an obvious convention. Things like this need to be learned and
experienced. So we find most of these children had very little idea where to start
in this session, for example: which tools to use and for what purpose, where to
begin e.g. the roof, the floor, or the fence? etc. However, once these skills have
been acquired it stays with the child like skills in riding a bike, swimming, etc.

In Simulation Interaction the skills that had to be acquired were not only of motor
skills but also mental skills. The children were given a family to manage and they
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had to learn about them and respond appropriately to their needs. They had not
created the characters and they 'did not know what to expect of them. Even if
they had played the game before there was a lot of new learning needed to
understand this particular family. '

In the session on Construct Interaction the'-f‘bhly“skills they needed to learn was
the operation of the tools. Once these skills' were acquired the task remained
consistent and the same on whatever occasion. The only problem with this
interaction style is that, the child had to learn to master it first, and this has a lot
to do with individual capabilities and previous 'e;?perience. Some children with
much experience of games of this type could acquire the skills before the first 5-
minute interval was reached. Others struggled like Case 24 in Figure 7.19, one
of the 5 children who had a turbulent pattern during the course of the session.

Therefore from this session it could be concluded that even though the skills to
operate the tools are more difficult to acquire, they tend to be generalisable or
almost the same in nature of operation throughout and therefore make less
demand in the child, The child is able to reuse the skills in different situations and
different places. There was no immediate effect of using these skills on the
characters in the game because in this seésion they are just to creating and
building and they never reached the stage of finding out what happened after the
creation was completed. '

7.8 Discussion

7.8.1 Introduction _

Initially, the researcher belieﬁrgd that in all forrms of computer application the
design elements must allow us'é:rs to interact with the system. Any form that did
hot is doomed to fail. From the literature the existence of interactivity is so
important that initially the research hypothesises was that leve! of interaction
correlates directly to level of user engagement, In other words, high level of
interactivity gives high level of engagement; low level of interactivity gives low
level of engagement. But the findings in Study 1 (The Pilot Study) and Study 2
(The Engaging Muitimedia Experience) gave new insights into what engagement
really means. There is more to it than just the number of interactive design
features that could cause engagement. '
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Being engaged in muitimedia application is not only about the presence of
interactivity but also the types of interactivity that the multimedia possesses, the
most prominent from Study 2, being simulation interactivity and construct
interactivity. It has also got to do with the factors that are intertwined and
inseparable in design features like: immediacy; a feature that gives immediate
feedback involving the dynamics when an iri;it'.lt devices are used like relating the
movement of the cursor with that of the mouse; feedback involving outcomes
from inputs according to timescale whether immediate or delayed received from
the actions given during the course of interaction; goals either directed (as set by
the designer} or undirected (as set by the user), .

This study, Study 3, was conducted to examine the effect of the two distinctive
interactive design features Simulation Interaction and Construct Interaction. If
these features were the catalyst to increase levels of engagements when they
were all bundled up together, what happens if these features were examined
separately? Could the features still cause engagement? At what level is one better
or worse than the other? Are there similarities or differences? And if there was no
interaction at all, does it make a difference? What was the engagement effect, for
how long, when, where, and why? |

7.8.2 Significant Difference

A Kruskal - Wallis test was performed in the rating scales for the three conditions'
and confirmed that there was a highly significant difference between no
interaction and simulation‘interaction, a high significant difference between no
interaction and construct interaction, and no significant difference between
simulation and construct interactions. Details are in Appendix A

¥

3
7.8.3 Triangulation Analysis

There are occurrences of ceiling effects in the patterns of engagement for this
study. Whenever a non-sensitive aspect of the scale was encountered a
triangulation method of analysis using video recordings and interviews was used,

7.8. 4 Comparing Engagement Patterns amongst Conditions

When comparing the scores and the patterns of average scores amongst
conditions it could be seen that Simulation Interaction and Construct Interaction
seemed to lead to very similar engagement effects. The differences between the

points of averages were just 0.01, Condition 2 (Simulation Interaction) 8.95 and
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Condition 3 (Construct Interaction) 8.94. Therefore it could be concluded that
these two design features have (to some extent) given an equally engaging effect
on the interaction. No Interaction was hypothesised to have the lowest
engagement effect, well below the engagement ranking scale of 5/10. The results
showed that Condition 1 (No Interaction) did

have a disengagement effect of
4,22, DO

Why do simulation and construct interactivity have gngagement effects? The most
probable reason for the success of simulation interaction is that this type of
interaction gives a child a sense of play. Moving objects and animations have
been shown to attract children to this kind of media and the findings in this
experiment verify that this is true. However, to be able to create something of
- their own is alsc important and construct interaction is also an interaction that
gives these opportunities and gives an engagement effect, Even though the No
Interaction condition gave an overall disengagement effect, the scores reveal that
some children were still engaged by it.

For all the conditions, initial intervals scores show that the game managed to
captivate the children’s attention, and inspired them to give high expectation
scores after the first 5 minutes, including the No Interaction condition. The reason
for this could be the same to that of the one mentioned earlier, that is, the child
'was attracted to the animation in the game and was excited about it thinking that
they will be able to “play” with it. When the child found that they could not
interact with it the average scores dropped drastically and were low after 40
minutes into the game, Closet analysis into categories will give a clearer picture
into the patterns of behaviour 3ccording to conditions.

a. The lowest level of engagement categor!'
Comparing the 3 tables, Table 7.10, 7.11 and 7.12 has shown that how

Condition 1 (No Interaction) has indeed given a disengagement effect by having
the lowest leve! ranging from 4/10 to (/10. In comparison, Condition 2
(Simulation Interaction) and Condition 3 (Construct Interaction) have their lowest
scores ranging from 7/10 to 5/10, and indeed in the upper half of the
engagé'ment scale. There are more scores of this level in the No Interaction
condition (35) compared to Simulation and Construct Interaction; (both at 11).
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b._The starting levels range category

From Table 7.13 the starting levels were from as high as 10 to as low as 4. 5 of
the 8 children in the No Interaction condition placed their starting scores at the
upper end of the engagement scale score from 8/10 to 10/10. 6 of the 8 children
in Construct Interaction condition places their starting scores in this range too.
The Simulation Interaction condition has 4 ‘in ’this'upper end. This finding is
simply saying there is something about the effect of seeing moving objects on the
screen for the first time that has contributed to this finding. Seeing moving
objects at the beginning tends to give children and adults too, some kind of
stimulus. As one of the children put it “..You sort of don't know where to lock at
first...”

c. Dips .

Table 7.14, 7.15 and 7.16 give the occurrence of dips for each child in each
experimental condition. Dips tend to signals some anxiety or uncertainty. From all
the 3 conditions, Simulation Interaction conditions scored the highest of 7.0,
followed by No Interaction conditions of 5.0, whilst Construct Interaction had the
least 2.0. From these scores it could be said again that moving images do cause
some form of instability to engagement patterns because both conditions,
Condition 1 (No Interaction) and Condition 2 (Simulation Interaction) have
moving images in them. Another factor could be because of the elements of being
in control in the Simufation Interaction condition especially when the characters
created were not the ones they created themselves. It brings in tHe feeling of
uncertainty, e.g. the new boss’s feeling when first taking charge of an already
established firm. There is always the guestion of "Am I doing the right thing?”

%

Even though the ocbjects are!mov‘mg, the anxiety is less in Condition 1 (No
Interaction) because the child was there only to look at things. The anxiety might
come from the feelings of “what happens next”. Such feelings were absent for
most children in the Construct Interaction condition because the chitdren were
just creating and decorating things. Their excitement is to see a finished product
and that will never be reached because as creators and designers humans often
never seem to be satisfied,

d. Gradual increase and gradual decreage _
Table 7.17 shows the gradual decrease in No Interaction experimental condition.
Table 7.18 and 7.19 are the gradual increases in Simulation and Construct
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Interaction respectively. These patterns show signs of slow deterioration or
improvement. Gradual decrease shows signs of an increasing tendency to be
disengaged and gradual increase signs of being more engaged. In the No
Interaction condition the gradua! decrease pattern for this study seems to lead to
total disengagement. For the Simulation_and Construct Interaction gradual
increase seemed to suggest improvement iﬁ.'ski-lls of “play”: either the skills of
being in control of the simulation; or the skills to use the operative tools to
- create, build and decorate as in the construct condition. For this study gradual
increase, led to engagement levels up to a maximum, where they are so
engrossed and do not want to stop even when aské"d. to do so,

e. Plateau

Closer observation of these plateau patterns seerhed to suggest that the children
are concentrating on something: either trying to acquire a certain skill or task
(e.g. building a fence, layouts, floorings, etc) within the three intervals of
construct interaction; or doing repetitive tasks or mundane things (e.g. take a
shower, prepare breakfast, clean the floors, watch TV, etc} within the three
intervals of simulation interaction; or have reached the highest score of
satisfaction or the lowest score of dissatisfaction.

When discussing the plateau in Tables 7;20, 7.21 and 7.22 one issue is that
they show the time when the conditions reached plateaus of total engagement or
total disengagement for individuals. For No interaction 4 out of 8 children reached
plateau of disengagement after 25 minutes in the game, In fact some of these
children left the game after the 30 minutes. For the Simulation Interaction
plateaus of total engagement;that sustained till the end began to emerge from 3
individual cases after 15 minut?_s into the game, while for Construct Interaction it
was evident for 3 children from the very start at the first interval after 5-minutes
into the game.

f. Maximum

10/10 is the maximum engagement score an individual could place in the scale of
engagement scores for this study. Some engagement scores seemed to be free
standing before a fall, but others were the only score marked throughout the
session. When this occurred it was pretty obvious that the children were very
engrossed with the game. Tables 7.23, 7.24 and 7.25 show these scores
marked by individual children according to the conditions set for them. Total
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maximum scores for Construct Interaction are 39; Simulation is 38 and No
Interaction 10. These findings strengthen the conclusion that the conditions did
have an effect on engagement patterns; the Construct and Simulation promoting
an engagement effect and No Interaction condition a disengagement effect. The
variations in findings within each condition were mainly due to the differences in
individual’s history. For Simulation and Construct Interaction the maximum scores
are found after 35 minutes of the game for all‘individuals, whilst in No Interaction
conditicn, the maximum score comes from one person, having it at maximum all
through the session and another 2 only at the first interval.

g. The ending levels range

Table 7.26 is just table that highlights, the engagemenf effects of the
experimental conditions. Both the Simulation and Construct Interaction shows the
ending levels at 10/10, a sign of total engagement effect, whilst the No
Interaction condition mostly has ending levels at 0/10, a sign of total
disengagement effect.

;

7.9 Conclusions

This study has in many ways proven that Thé Engaging Multimedia Design Model
developed in Chapter 6 does predict the engagement patterns of behaviour
amongst children. The study has shown that when immediacy, feedback and
goais are linked with simulation, a strong affect engagement is seen. Similarly
when these three factors are linked with construct interaction, an engagement
effect occurs. The study also has some ways supported the argument that no
engagement does lead to somg form of disengagement.

!
.1

H
From this study, it is also evident that the steady nature of acquiring skills in
playing with animated materials in Simulation Interaction tended to requiré the
creation of mental models of the families and therefore the performance could
lead to variations. As for Construct Interaction, this design feature tended to
make great demands of individualis’ motor skills capabilities, and as such was
better for some than others.

Hence, Study 3 has revealed variations that are more influenced by the individual
children than by experimental conditions. Even though there are many factors
that could influence these variations, the most probable factor seems to be the
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type and degree of experience the child had prior to these experimental
conditions. Previous experience the child had prior to playing this game influenced
the way the child reacted to each condition, either at its initial stage, intermediate
or at the end of the session.

Close observations and from interviews has 'Eé'vealed some experience categories.
Children with:
s Lots of experience with the game (The Sims) or other computer games
s Less experience with the game (The Sims) or other computer games
+« No experience with the game (The Sims) btlf some experience with other
games

* No experience with the game (The Sims} or octher computer games

Before a further test could be made about the experiences factors further
discussion affecting them could help to exemplify them

a. Lots of experience with the game (The Sims) or other computer games

From this study it was found that the experience children had in playing the game
before determined their initial reaction to this game. Children that have lots of
experience with the game or other computer games have very cbvious pattern of
initial reaction. These children placed high scores on the engagement scale, These
children have high expectations of the game. The high engagement scores
indicated that the child must have had wvery pleasant experience with other
games. There is also a chance that the child had positive experiences in pIaYing
this game prior to this experiment that is, either he or she is already an addict of
this game of has heard wonderful things about the game from friends. At this
stage the child does not want to understand the condition he or she is asked to
do. What they wanted to do was to play the game.

For children with this type of experience the ability to play was fulfilled when the
interactive design feature was Simulation Interaction or Construct Interaction.
However, when they were told not to interact, their motivation to continue ceased
sooner rather than later. In the condition of No Interaction, this category of
children was the first to give up the game. Some just walked out while there were
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some loyalists who stayed on hoping that there is a chance somewhere that they
will be able to “play”

b. Less experience with the game (The Sims) or other computer game [/
No experience with the game {The Sims) but some experience with
other games

Some children have much lower scores than 1-0/10 for their initial reactions to the
game. From observation it could be seen that this was especially true for children
having less experience with the game or other compufer games,; or for children
that have no experience with the game but some*:éxpeﬁence with other games.
These children were more cautious with every step they took. They started much
lower and the next few intervals either increased or decreased their engagement

scores depending upon their performance with the experimental conditions.

This kind of experience, However, did not have much influence on engagement
scores in the condition of No Interaction. For the No Interaction experimental
condition, the child is not allowed to interact with the system. He or she is just
asked to watch the “game” for the whole of the 40 minutes session. Even though
nine out of ten children reached their minimum score of engagement at some
point during this session, some much earlier than others, surprisingly there were
also children that had a positive increment in the level of engagement in their
engagement pattern behaviour through the stages in this condition before it gets
to its minimal engagement score,

From observation and interview it was apparent that some children did get
amused by the reaction of the characters in the game they were observing. Two
out of the 8 children found some situation funny. One said, “It was funny to see
the children playing with antg”; When the researcher asked why, the child said,
"..You see they are not ...I dori’t know” (from the way the child tried to explain,
the researcher was able to elicit how frustrated the child felt at the time when the
child was not allowed to interact with the characters). She continued, “...The boy
just frown and looked up at you then a bubble appeared with questions rmarks
and stars... he looked angry too!” Since the child was not allowed to react to the
game, to move the mouse or touch any keys, the child just had to watch the
characters and some of their reactions made her laugh. Another child recalled her
instant of highest engagement score when one of the characters “wees” on the
floor because she could not instruct them to go to the toilet “That is funny,” she
sald.
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Some of these examples are just to show us that even if there is no interactive
design feature in a muitimedia CD, it could contribute to some form of
engagement if the design feature includes some form of narrative and storyline in
its content. Storytelling and narration does inspire children besides animation.
Therefore in the experimental condition of No Interaction the child is not
influenced by the criteria of having less or ri'éjexﬁerience in the game nor with or
without experience with the game or any other kind of computer game, When one
child who was addicted to this game was given this condition of No interaction her
reaction to it was positive from the very start to the end. Even though she said
she had never played the game in this way she was amused by the story
conveyed and enjoyed it very much.

The study shows there is a need to find out more about elements of experience.
The question that rises from this study is whether previous experience with The
Sims could influence the child’s engagement pattern between the two interactive
design styles, simulation and construct interaction. A comparative study needs to
be made between two groups of children, one group with The Sims experience
and the other without The Sims experience.

7.10 Summary

In this study three conditions of interaction were studied: nc interaction,
simulation and construction. The results were broadly in the direction of
predictions. No interaction led to the lowest level of engagement, an average of
4,22 overall and an average% in the final part of the session of 1.6, The two
interaction sessions producecit high levels of engagement; the simulation
construction conditions both ﬁroduced an average of 8,95 and the maximum
average of 10.0 for the final part of the session of 10.0. The results give support
for the model of interactive factors but the prevalence of the ceiling effect in the
scores for both the interactive conditions makes it difficult to distinguish the role
of specific factors in achieving' engagement. However, an analysis of the profiles
of results for different users and reference to the video and interview evidence
demonstrates a number of phenomena.

In the no interaction condition session, for example, most users became
disengaged quite quickly but there were two children who stayed engaged and
the interviews demonstrated that both children had different game play
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experience either with other computer games or the Sims. One child had no '
experience with any kind of computer game, while another is an addict of The
Sims game. However in both the construction and simulation conditions it was the
children with little experience who struggled at first and were not particularly
engaged although they all overcame their. difficulties and achieved maximum
degrees of engagement at the end of the sésl's'liods. In both conditions there were
children with experience who started at maximum engagement and remained at
this level throughout the session, The interview and video records show that the
children without experience struggled with different kinds of learning in the
simulation and construction conditions; with undéi’standing the families in the
simulation and with the psychomotor skills necessary to use the construction
facilities. This study suggests that, whilst the Interactive features already
identified are important in the achievement of engagement, another factor - the
past experience of the children and the models and skills they bring to the session
- has to be added to give a fuller account of what leads to engagement.

2
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Chapter 8

A Study of Previous Experience - Study 4

8.0 Chapter Outline

This chapter presents and analyses findings from Study 4 which is a further test of
the Engaging Multimedia Design Model developed in Chapter 6.
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8.1 Introduction

Study 3 has demonstrated that that The Preliminary Engaging Multimedia Design
Model goes some way to explaining engagement patterns. It demonstrated that non-
interaction, in most cases, led to disengagemeqt whilst both construct and simulation
interaction led to high levels of engagem'éht. fHowever, there were interesting
findings in relation to each condition. A few children, those with little or no
experience of playing computers games, did not become disengaged in the no
interaction condition. It was also evident that in: the simulation interaction the
children had to develop an understanding or a ‘mental model® of the behaviour of the
characters before they become fully engéged. The construct interaction condition
required the children to develop specific motor skill before they could become fully
engaged. Hence, Study 3 revealed that there are other factors influencingi individuals
than the factors in the model. Closer observation suggested that the variations are
mainly due to the differences in the children’s history.

8.2 Further Tests - Study 4

8.2.1 The Purpose of the Study

From Study 3, there was a need to examine further issues about individual
differences mainly about degree of experience. The specific question to examine was
whether previous experience with The Sims could influence the child’s engagement
pattern with the two interactive design types, simulation and construct interaction.
Therefore, the purpose of doing Study 4 will be to conduct a comparative study
between two groups of children, one group with The Sims experience Sims (WE)
and the other without The Simst gxperience Sims (WOE) to examine the patterns of

engagement between them. i

8.2,2 Selected Children: age and gender

Just as in other studies the children in this study were equally divided according to
gender differences having age range varying from 10 to 14. There are only 8 children
involved in this study, 4 having The Sims Experience and another 4 without The Sims
Experience. The study took one whole day. Each child did both conditions one after
the other. The order of the experimental conditions was interchanged to overcome
order and learning effects.
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The experimental procedure and the measures will be identical to previous studies
but, in this case, the children will undertake both the simulation and the construction
condition, This will enable a direct comparison to be made between the effects of the
two conditions. The hypothesis is that children with experience (the WE group) will
achieve earlier engagement in both conditir}ﬁs'; that those without experience (the
WOE group). However, it is also hoped that the study will reveal more about how

experience or the lack of it affects the experience of engagement in both conditions.

8.3 The Methods

8.3.1 Experimental Location

This study was carried out in a place familiar to the children, a weekend extra-class
classroom. The children have used this place for their gatherings and some weekend
language classes and social activities, This I‘ocation was chosen so that the children
felt comfortable and safe. Food and soft drinks were supplied in an adjacent room
and the other children and siblings were given other games and activities to play
when one was called to participate in the experiment.

8.3.2 Experimental Scenario and Time Span _

Eight children were involved in this experiment, 4 in Sims WE group and another 4 in
Sims WOE group. This experiment had two experimental conditions: simulation
interaction and construct interaction. Each child did the two conditions one after
another, giving them about 5 t? 10 minutes rest in between sessions. Each session
took 40 minutes. A standard brifefing of how to play the session was given to each
child before he or she started the game. The child was taught the basic skills and
tools needed for the condition. They were then asked to place their engagement
score on the engagement scale of 0 to 10 at every 5-minute interval as before. A
short semi-structured interview was conducted to ask the child about his or her
reactions to the game at the end of the two sessions.

246



8.4 Simulation Interaction

8.4.1 What the children had to do

This experimental condition had the same condition as the ones in Study 3, that Is,
the child when doing this condition was a'jlpwed to play and interact with the
application with some restrictions. When doing-this condition the child had to play a
role with the characters created for them. They were expected to instruct the
characters to do things in response to the consequences from the child’s previous
moves. The child is in control of these characters. Tﬁ‘é child had to take care of them,
fulfil their basic needs like hunger, hygiene, bladder, relationships, budget, etc and
manage their family life. The child needs to record their feelings about it at every 5-
minute interval for 40 minutes. In this experimental condition the child is in the live
mode (simulation interactivity).

8.4.2 How was this condition set up?

The researcher set up this experiment the same as Condition 2 (Simulation
Interaction) in Study 3. The same family was also chosen from the ones listed by the
designer. The family was moved to a specific location. Having the experimental
condition in a live mode allows the child in this condition to play and respond to the
diélogues as they appear on the screen. A short briefing of how to use the operative
tools was given. Some background about The Sims were also given, much more
detailed to the ones that had no experience than the ones that had because most of
those that had played the game before seemed more eager to get on with the game
than to listen to the researcheris explanation of it. The children were told that it was
their responsibility to take care Pf the characters making them happy and fulfilling
their basic needs. They were also told that they had 40 minutes to take care of them
and record their feelings of it at every 5-minute interval.

8.5 Construct Interaction
8.5.1 What the children had to do

The children had also to do construct interaction experimental condition. This
condition is the same as the one in Condition 3 (Construct Interaction) in Study 3.
When doing this experimental condition the child was allowed to interact with the

application with some restrictions. This condition gave the child the chance to use
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the construct interactivity mode to create, build and decorate a house either bought
ready-made or created by him or her until the 40-minute session was over. They
were to record their feelings about It at every 5-minute interval,

8.5.2 How was this condition set up?-"

This experiment was set up as that of Condition 3 (Construct Interaction) in Study 3.
The researcher created a family aﬁd gave this family unlimited resources {money) so
much so that the child was able to create, build and buy anything. The child is in the
build and buy mode until the 40 minutes are over. A short briefing of how to use the
operative tools was given to the child before they started to “play” (creating, building
and decorating) using the construct interactivity tools.

8.6 Data Gathering and Data Processing

The data for this study comprises of;

¢ An engagement scale score marked by every child at every 5-minute interval
for both experimental conditions, simulation interaction and construct
interaction ‘ |

» A graph plotted of the engagement scale scores of every individual for both
conditions '

» An average scores marked at every 5-minute interval for both experimental
conditions

« A graph plotted of the average scores marked from the beginning to the end
of every interval for both experimental conditions

« A Semi-structured interviews conducted at the end of both experiments

+ Video recordings of the sé‘ssions, to be looked at to follow up incidents
reported iIn the interviews and in the engagement scores. .

8.7 The Results

Findings in this study were from data collected from both experimental conditions:
the averages of engagement scale scores of each child for both experimental
condition; and the graphs plotted of them. This section will look at overall scores and

patterns, the averages of each group, the ones with The Sims Experience and the
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ones without The Sims experience, highlighting some individual cases to emphasise .
issues,

8.8 Overall Engagement Scale Scares According to Experience
for Both Experimental Conditions

8.8.1 Engagement Scale Scores for Sims (WE) Group

The overall engagement scale scores per interval for each child in With The Sims
Experience Sims (WE)} group for both experimental conditions, simulation
interaction and construct interaction could be seen in Table 8.1 and Table 8.2
respectively.

Average
imulation Interaction 10- | 15- | 20- | 25- | 30- | 35- | 40~ |Score per
sims {WE) 5-min min | min | min | min | min | min | min Child
Case 1 Girl, 14 10 9 9 8 8 9 10 10 9.13
Case 2 Boy, 12 5 5 3 4 6 7 10 10 6.25
Case 3 Boy, 10 5 5 6 8 10 10 10 10 8
ICase 4 (8) Girl, 10 10 10 10 10 10 10 10 10 10
lAverage Scores Per
Interval 7.5 ({7.25]| 7 7.5 | 8.5 ) 10 10 8.34
Table 8.1; Engagement Scale Scores for Simulation Interaction Sims (WE) Group
Average
Construct Interaction 10~ | 15- | 20- | 25- | 30- | 35- | 40~ |Score per
Sims (WE) 5-min{ min [ min | min | min [ min | min | min Child
Case 1 Girl, 14 i 10 10 10 10 10 10 10 10 10
Case 2 Boy, 12 10 8 6 5 10 10 10 10 8.63
Case 3 Boy, 10 6 1.7 18 | 9 |10 ] 10| 10)] 10| 875
Case 4 (8) Girl, 10 10 10 10 10 10 10 10 10 10
Average Scores Per
Interval 9 |8.75) 8.5 | 8.5 10 10 10 10 9.34

Table B.2: Engagement Scale Scores for Construct Interaction Sims (WE) Group

8.8.2 Engagement Scale Scores for Sims (WOE) Group

The overall engagement scale scores per interval for each child in the Withcut The
Sims Experience Sims (WOE) group for both experimental conditions; simulation
interaction and construct interaction could be seen in Table 8.3 and Table 8.4
respectively,
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: Average
imulation Interaction 10- | 15- | 20~ | 25- | 30- | 35- | 40~ (Score per
Sims (WOE) S-minl min | min | min | min | min | min | min Child
Case 5 (4) Girl, 14 5 7 9 10 10 10 10 10 8.88
Case 6 (5) Boy, 13 6 5 6'' 7 8 10 10 10 7.75
Case 7 (6) Boy, 14 5 | 8 7 8 9 9 9 9 7.75
Case 8 (7) Girl, 10 6 7 6 8 9 10 | 10 | 10 8.25

lAverage Scores Per
nterval 55 | 6.25 7 8.25 9 975 | 9.75 ] 9.75 8.18

Table 8.3: Engagement Scale Scores for Simulation Interaction Sims (WOE) Group

S Average
iConstruct Interaction 10- | 15~ | 20- | 25~ | 30- | 35- | 40- |Score per
Sims (WOE} 5-min|{ min | min | min } min | min | min | min Child
Case 5 (4) Girl, 14 4 5 7 9 10 10 10 10 B.13
Case 6 {5) Boy, 13 5 6 4 7 8 9 10 10 7.38
Case 7 {6} Boy, 14 10 7 S 6 8 9 9 9 7.88
Case 8 (7) Girl, 10 10 5 6 7 10 10 10 10 8.5
lAverage Scores Per
Interval 7.25(5.75; 5.5 (7,25]| 9 9.5 {9.7519,75 7.97

Table 8.4: Engagement Scale Scores for Construct Interaction Sims {WOE) Group

8.9 Average Engagement Patterns Simulation Interaction V
Construct Interaction '

¢
When the average engagement scores were tabutated for each group of children the

following graphs could be plotted.

8.9.1 Simulation Interaction Vs Construct Interaction Sims WE
Group

A graphical presentation of the average engagement scores of children with the Sims
experience could be seen in Figure 8,2 below. The average scores for Simulation
Interaction Experimental Condition is 8.34 and for Construct Interaction

Experimental Condition is 9.34.
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Simulation Interaction Vs Construct Interaction
Average Engagement Patterns per Interval

Sims WE Group
o W 10
© S
5 8 : 8.5 ’ -
g 5
@ 7 W :
QO
é,‘g o : —e— Simulation Interaction
28 4 ~#— Construct Interaction
£ 3
& 2 Total Average
S 1 Engagement
u‘i 0 : ] . . . , Scores:
Simulation Int. = 8.34
5 10 15 20 % 30 35 40 Construct Int. = 9.34
Engagement Scores at Every S-minute Interval

Figure 8.2: A graphical presentation of average engagement patterns per interval Simulation
Interaction Vs Construct Interaction for Sims WE Group

8.9.2 Simulation Interaction Vs Construct Interaction Sims
\_NOE Group

Figure 8.3 is a graphical presentation of the average engagement scores of children
without the Sims experience. The average scores for Simulation Interaction
Experimental Condition- for this group Is 8.16 and for Construct Interaction
Experimental Condition is 7.97 '

Simulation Interaction Vs Construct Interaction
Average Engagement Score per Interval
Sims WOE Group
]
g 10 p - 36-P-075-f 9.75
o 9
g 8
§ 1 ;7.25
2 6 —+— Simulation Interaction
02 5
o 4 -~ Construct Interaction
s 3
E 2 Total Average
o 1 Engagement
o Scores:
W 0 - : : : ' Simulation Int. = 8.19
5 10 18 20 25 30 35 40 Construct Int, = 7.97
Engagement Scores at Every 5-minute Interval

Figure 8.3: A graphical presentation of average engagement patterns per interval Simulation
Interaction Vs Construct Interaction for Sims WOE Group
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8.10 Engagement Patterns According to Categorisation as in
Study 2 and Study 3 for both groups Sims WE and Sims
WOE

8.10.1 The lowest leve! of engagemeﬁl; category for Sims WE and
Sims WOE for Simulation Interaction Vs Construct Interaction

From Table 8.1 for Simulation Interaction Vs Table 8.2 for Construct Interaction
the lowest level of engagement category for the group of children with Sims
experience could be tabulated as seen in Table 8.5 below.

Engagement Engagement Scores at Every 5-minute Interval Total.
Cateqgory For Simulation Vs Construct Sims WE Group Score
Lowest Level of 5 10 15 20 25 30 35 40 for Each
Engagement Scale Score min min min min min min min min Range
Range = from 4/10 and
below

Simulation Interaction
4/10 - - 1 - - - - - 1
3/10 - - - 1 - - - - 1
Total Score per Interval 0 0 1 1 0 1] 1] [1]

Construct Interaction
4/10 - - - - - - - - 0
3/10 - - - - - - - - 0
Total Score per Interval 0 V] 0 0 0 0 4] 0 :

Table 8.5: The Lowest Level Category Simulation Interaction Vs Construct Interaction for Sims WE Group

For the group without Sims Experience this category could be tabulated as seen in
Table 8.6 below,

Engagement Engagement Scores at Every 5-minute Interval Total
Category For Simulation Vs Construct Sims WOQE Group Score
Lowest Level of 5 10 15 20 25 30 35 40 for Each
Engagement Scale Score min min min min min min min min Range
Range = freom 4/10 and
below
Simulation Interacticon
4/10 - - - - - - - - 0
3/10 - - - - - - - - 0
Total Score per Interval 0 1] 0 0 ] 0 4] 0 0
Construct Interaction
4/10 1 - 1 - - - - - -2
3/10 - - - - - - - - 0
Total Score per Interval 1 0 1 0 1] 0 0 [+]

Table 8.6: The Lowest Level Cateaorv Simulation Interaction Vs Construct Interaction for Sims WOE Group
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8.10.2 The Starting Level Range category for Sims WE and Sims WOE
for Simulation Interaction Vs Construct Interaction

The starting level range was from as low as 4/10 to as high as 10/10. From Table
8.7 below most of the children in the experiéh;:e group Sims WE placed their scores
at the upper end of the score, 10/1(5, two in simulation condition and three in the .
construct condition. The low starters were within the range of 5/10, two in the
simulation condition and 6/10, one in the construct condition.

. Total number for each score Total number for each score
The Starting Engagement Levels Sims WE Group Sims WOE Group
for the First 5-minute Interval
Simulation Construct Simulation Construct
Interaction Interaction Interaction Interaction
10/10 2 3 - 2
9/10 - - - -
8/10 - - T :
7/10 - - - N
6/10 - 1 2 -
5/10 2 - 2 1
4/10 - - - 1
Total Number 4 4 4 4

Table 8.7: The Starting Engagement levels ‘in Simulation Vs Construct Interaction for Sims WE Group
and Sims WOE Groups o
Children without the Sims experience Sims (WOE) tended to place the starting level
near the middle or lower end, 4/10, one in construct condition, 5/10 cne in construct
and two in simulation condition. There are also those who placed a 6/10, two in

simulation. Two children doing the construct condition placed a 10/10 score at the
start of the game.

(
Children with Sims experience tended to have a much higher expectation of the
game therefore placing their starting scores at a higher end compared to children

without The Sims experience. The ones that placed higher scores were those who
were keen game players.
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8.10.3 Dips category for Sims WE and Sims WOE for Simulation
Interaction Vs Construct Interaction

Tables 8.8 and 8.9 are records of dips from the Sims WE group and Tables 8.10
and 8.11 are records of dips from the Sims WOE group. From these tables it can be
concluded that dips tend to occur slighth} “ more for those without The Sims
experience than for the ones with the Sims experience.

Dips In Simulation = Total
Interaction for 10- | 15~ | 20-"| 25- [ 30- | 35- | 40~ | Dips per
sSims (WE) Group 5-min{ min | min | min | min | min | min | min Child
Case 1 Girl, 14 ' 10 | 9 | 9 8 | 8| 9 |10 10 0
Case 2 Boy, 12 5 5 3 4 6 7 10 10 1
Case 3 Boy, 10 5 5 6 8 10 10 10 10 o
Case 4 (8) Girl, 10 10 10 10 10 10 10 10 10 0
Total Dips per Interval 0 1] 1 0 0 0 0 0 1
Table 8.8: Occurrence of Dips in Simulation Interaction Sims (WE) Group
Dips in Construct Total
Interaction for . 10- [ 15- | 20~ | 25- | 30- | 35- | 40- | Dips per
Sims (WE) Group 5-min| min | min | min | min | min | min | min Child
Case 1 Girl, 14 10 10 10 10 10 10 10 10 0
Case 2 Boy, 12 10 8 %) 5 10 10 10 10 1
Case 3 Boy, 10 6 7 8 9 10 10 10 10 0
Case 4 (8) Girl, 10 10 10 ] 10 10 10 10 10 10 0
Total Dips per Interval 0 0 0 1 0 0 0 0 1
Table 8.9: Occurrence of Dips in Construct Interaction Sims (WE) Group
Dips In Simulation Totat
nteraction for 10- | 15~ | 20~ | 25- | 30- | 35- | 40- | Dips per
ims (WOE) Group 5-min| min | min | min | min | min | min | min Child
Case 5(4) Girl, 14 | 5 7 9 10 10 10 10 10 0
Case 6 (5) Boy, 13 16 | 5 | 6 ]l 71 8 [10]10]10 1
Case 7 (6) Boy, 14 |s 6 7 8 9 9 9 9 0
ICase 8 (7) Girl, 10 8 7 6 ] 9 10 10 10 1
Total Dips per Interval 0 1 1 0 0 0 0 0 2
Table 8,10: Occurrence of Dips in Simulation Interaction Sims (WOE) Group
Dips in Construct Total
nteraction for 10- | 15- | 20- | 25- | 30- | 35~ | 40- | Dips per
ims {(WOE) Group S-min| min | min | min | min | min | min | min Child
ICase 5 (4) Girl, 14 4 5 7 9 10 10 10 10 o
Case 6 (5) Boy, 13 5 6 4 7 8 9 10 10 1
Case 7 (6) Boy, 14 10 7 5 6 8 9 9 9 1
Case 8 (7} Girl, 10 10 5 6 7 10 10 10 10 1
Total Dips per Interval 0 1 2 0 0 0 0 0 3

Table 8.11: Occurrence of Dips in Simulation Interaction Sims (WOE) Group
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8.10.4 Gradual Increase and Gradual Decrease Category for Sims WE
and Sims WOE for Simulation Interaction Vs Construct
Interaction

L

Gradual Increase performance could be seen in a few individual cases. There were no

examples of gradual decreases. Table 8.12 below shows performance from the Sims

experience group. One child had this when doing the simulation condition while

another when doing the construct condition.

Engagement Engagement Scores at Every 5-minute Interval Position of gradual
Category Simulation Interaction Vs Construct Interaction increase
for Sims WE Group

Gradual Increase 5 10 15 20 25 30 35 40

Pattern min min min min min min min min

Simulation High- Decrease -
Interaction Gradual Increase -
Case 1 Girl, 14 10 9 9 8 8 9 10 10 Maxlmum

Construct

Interaction Low- Gradual Increase -
Case 3 Boy, 10~ 6 7 8 9 10 10 10 10 High-Maximum

Table 8.12: Occurrence of Gradual Increase in the Sims (WE) Group

For the children without the Sims experience, this performance was, in two cases,

the same child Case 6 (Boy, aged 13) when doing both the experimental conditions,

and when doing the simulation experimental condition (Table 8.13)

§

Engagement Engagement Scores at Every 5-minute Interval Position of gradual
Category Simulation Interaction Vs Construct Interaction increase
for Sims WOE Group
Gradual Increase 5 10 15 20 25 30 35 40
Pattern min min min min min min min min
Simulation Low- Dips -
Interaction Gradual Increase -
Case 6 (5) Boy, 13 6 5 6 7 8 10 10 10 Maximum
Simutation
Interaction Low- Higher - Gradual
Case 7 (6) Boy, 14 5 6 7 ] 9 9 9 9 Increase - Highest
Construct Low- Higher - Dips -
Interaction Gradual Increase -
Case 6 (5) Boy, 13 5 6 4 7 8 9 10 10 | MaxIimum

Table 8.13: Occurrence of Gradual Increase in the Sims {WOE) Group
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8.10.5 Plateau Category for Sims WE and Sims WOE for Simulatioh
Interaction Vs Construct Interaction

Plateaus represent a consistency in activity, a stagnant performance, an evidenée of
being in a similar 'mood to the ones before, €.g., trying to get used to certain
operative skills, doing the same thing over e;n..d over again, etc, From the previous
studies and also in this study a child usually reached a plateau when he or she has
reached a maximum level of satisfaction and they did not regress after that. For
some children this maximum plateau was reached much earlier than for others.
Tables 8.14, 8.15, 8.16 and 8.17 show its occurrences under the different
experimental situations for each group of children

Simulation Interaction 10- | 15- | 20~ | 25- | 30- | 35- | 40- |No. Plateaus per

Sims (WE) 5-min| min | min | min { min | min | min | min [Child

Case 1 Boy, 12 10 9 9 8 8 9 10 10 3 plateaus

Case 2 Girl, 14 S 5 3 4 6 7 10 10 2 plateaus

Case 3 Boy, 10 5 5 6 8 10 10 10 10 2 plateaus

[Case 4 (8) Girl, 10 10 | 10 10 { 10 10 | 10 | 10 10 1 plateaus
Total Scores of Plateaus 8 plateaus

Table 8.14: Occurrence of Plateaus for Simulation Interaction in the Sims {WE) Group

iIConstruct Interaction 10- { 15- | 20- | 25- | 30- | 35- | 40- INo. Plateaus per

Sims (WE) S-min| min | min | min | min | min_| min | min_[Child

Case 1 Boy, 12 10 10 10 | 10 10 10 10 10 1 plateau

Case 2 Girl, 14 10 8 6 5 10 10 10 10 1 plateau

Case 3 Boy, 10 6 7 8 9 10 10 10 10 1 plateau

Case 4 (8) Girl, 10 10 10 10 10 10 10 10 10 1 piateau
Total Sconfes of Plateaus 4 plateaus

Table 8.15: Occurrence of Plateaus foll Construct Interaction in the Sims (WE) Group

Simulation Interaction 10- | 15- ; 20~ | 25- | 30- | 35- | 40- |No. Plateaus per
Sims (WOE) 5-min| min ) min | min | min | min | min | min [Child ‘
Case 5 (4) Girl, 14 5 7 9 10 10 10 10 10 1 plateau
iCase 6 (5) Boy, 13 6 5 6 7 8 10 10 10 1 plateau
ICase 7 (6) Boy, 14 5 6 7 8 9 ) ) 9 1 plateau
Case 8 (7) Girl, 10 6 7 6 8 9 10 10 10 1 plateau
Total Scores of Plateaus . 4 plateaus

Table 8,16: Occurrence of Plateaus for Simulation Interaction in the Sims (WOE) Group
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onstruct Interaction 10- | 15- § 20- | 25- | 30- | 35- | 40- No. Plateaus per
ims (WOE}) 5-minl min | min | min | min | min | min | min Child
Case S (4) Girl, 14 4 5 7 9 10 10 10 10 1 plateau
ICase 6 {5) Boy, 13 5 6 4 7 8 9 10 | 10 1 plateau
Case 7 (6) Boy, 14 10 7 5 6 8 9 9 9 1 plateau
Case 8 (7) Girl, 10 10 5 6 7 | 10 [ 10 | 10 10 1 plateau
Total Scores of Plateaus L 4 plateaus

Table 8.17: Occurrence of Plateaus for Construct Interaction in the Sims (WOE) Group

8.10.6 Maximum Category for Sims WE and Sims WOE for
Simulation Interaction Vs Construct Interaction

Tables 8.18, 8.19, 8.20 and 8.21 show the occurrence of maximum scores in both
groups of children in both experimental conditions.

Total
Maximum

Simulation Interaction 10- | 15~ | 20- | 25~ | 30- | 35- | 40~ | Scores per
Sims (WE} 5-mini min } min | min | min | min | min } min Child
ICase 1 Boy, 12 10 ) 9 8 8 9 10 10 3
ICase 2 Girl, 14 5 5 3 4 6 7 10 10 2
Case 3 Boy, 10 5 5 6 8 10 10 10 10 4
Case 4 (8) Girl, 10 10 10 10 10 10 10 10 10 B8
Total Maximum Scores Per
Interval 2 1 1 1 2 2 4 4 17

Table 8.18: Occurrence of Maximum Scores for Simulation Interaction In the Sims (WE) Group

Total
Maximum
Construct Interaction 10- | 15- | 20- | 25- | 30- | 35~ | 40- Score per
ims (WE) 5-min| min | min | min | min | min | min | min Child
Case 1 Boy, 12 10 190 10 _10 10 10 190 10 8
Case 2 Girl, 14 10 8 6 5 10 10 10 10 5
Case 3 Boy, 10 6 7 8 9 10 10 10 10 4
Case 4 (8) Girl, 10 10 | 10 10 | 10 10 10 10 10 8
Total Maximum Scores Per | %
nterval 3 2 2 2 4 4 4 4 25

Table 8.19: Occurrence of Maximum Scores for Construct Interaction in the Sims (WE) Group

Total

Maximum
Simulation Interaction 10- | 15- ¢ 20- | 25- | 30~ | 35- | 40- | Score per
Sims (WOE) 5-minl min [ min | min | min | min [ min | min Child
Case 5 (4) Girl, 14 5 7 9 |10 [ 10 | 10 | 10 | 10 5
Case 6 (5) Boy, 13 6 5 6 7 8 10 10 10 3
Case 7 (6) Boy, 14 5 6 7 8 9 9 9 9 0
ICase 8 {7) GIrl, 10 6 7 6 8 9 10 10 10 3
Total Maximum Scores Per
Interval 0 0 0 1 1 3 3 3 11

Table 8.20: Occurrence of Maximum Scores for Simulation Interaction in the Sims (WOE) Group
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Total

] Maximum
Construct Interaction 10- | 15- | 20- | 25- | 30- | 35- | 40~ Score per
Sims (WOE 5-min| min | min | min ! min | min | min | min Child
Case 5 (4) Girl, 14 4 5 7 9 10 | 10 | 10 10 4
Case 6 (5) Boy, 13 5 6 4 7 .).8 | 9 10 10 2
ICase 7 (6) Boy, 14 10 7 5 6 "8 9 g 9 1
ICase 8 (7) Girl, 10 10 5 6 7 110 [ 10| 10 | 10 5
Total Maximum Scores Per
Interval 2 0 0 0 2 2 3 3 12

Table 8.21: Occurrence of Maximum Scores for Construct Interaction in the Sims (WOE) Group

8.10.7 The Ending Levels Category for Sims WE and Sims WOE for
Simulation Interaction Vs Construct Interaction

Table 8.22 represents the ending level range for both groups of children for the
different experimental conditions.

Total number for each score Total number for each score
The Ending Engagement Scores Sims WE Group Sims WOE Group
for the Last 40-minute Interval
Simulation Construct Simulation Construct
Interaction Interaction Interaction Interaction
10/10 4 4 3 3
9/10 - - 1 1
8/10 - - - -
7/10 - - - -
6/10 - - - - -
5/10 - . - - N
4/10 - - - -
Total Numbers 4 4 4 4

Table 8,22; The Ending Engagement.LeveIs Range for both Simulation and Construct Interaction Experimental
Conditions for Sims WE Group and Simhs WOE Group

l
8.11 Data Analysis

Study 4 was conducted to investigate whether there are still other factors that might
contribute to patterns of engagement besides the factors already in the maodel.

8.11.1 Engagement Scale Scores; Simulation Interaction Vs Construct
Interaction for Sims WE Group

Looking at Table 8.1 and Table 8.2, it could be seen that there is a difference in the
average score per child for both experimental conditions: simulation interaction is
8.34, while construct is 9.34. Both scores are indicators of an engagement effect
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but having experience of The Sims meant the children in this group responded more
positively the construct interaction condition than the simulation interaction
condition.

Through interviews it was found that these children tiked creating things because it
gave them a sense of ownership, I like to build and create my own house...its fun...
it gives you a chance to look at your own creation not some'oné else’s ...” When
asked about their liking for the simulation experimental condition they had this to
say " I thought it was fun at first but ..after sometime 1 realised I did not actually
know who those pecple are..l had to look at them again...you know...see whether
they had a job or something... you know...”

When the experienced group were asked why they find construct more interesting
the answers reveal more about individual differences. One child said: “ I like the
building and decorating one...because I like to build and decorate.” Another said, “I
like it (build and decorate) for awhile I think..after sometime maybe I'll get
bored...because you just get the same furniture ...again and again...I don't know... at
least the other one (simulation mode) you can play with the characters and try to
get them more money...or something”

In the construct mode the child was free to build anything or to buy something
ready-made and to decorate it. This sense of freedom Is important in a child and
tends to have an effect on engagement patterns. While in the simulation mode the
child was given a family to take care of which someone else had created. The child
needed to look at all the characters to determine what they are and what is expected
of them as they are in charge lof the situation. It took a much longer time than
anticipated and this affected their engagement pattern scores. Therefore simulation
interactivity tended to be “least favoured” though just a little below construct
interactivity with this group of children.

8.11.2 Engagement Scale Scores Simulation Interaction Vs Construct
Interaction for Sims WOE Group

What about children without The Sims experience? Looking at Table 8.3 and Table
8.4, the average score per child is higher in Simulation Interaction than Construct
Interaction: Simulation Interaction is 8.16 and Construct Interaction 7.97. When the
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children were asked which one they prefer they said Simulation because * I can play
with it...the other one is just build, build, build...”

One child had this to say "I never liked The Sims...It is a never ending game...I prefer
the ones that you have to réac;h certain targét'§ ....Ievels...the more the better. Some
games have loads...yet it is still achievable...you can get to it some how...this one...I
don't... it never ends...”

Another child said " I like The Sims no matter what it is...I will always find something
interesting to play with it..make some crazy things and have a laugh of
it...extensions packs would be a bonus..I like it whatever...”

8.11.3 Conclusion

Figures 8.2 and 8.3 provide further information. Children with the Sims experience
tend to reach their maximum level of engagement much earlier in Construct
Interaction than Simulation Interaction, that is, after 25 minutes into the game. Thé
score does not quite reach a maximum 10/10 for children in the non-experience
group, having a gradual increase in the Simulation Interaction condition compared to
a sharp fall before a rise in the Construct Interaction condition, having reaching the
maximum range after 35 to 40 minutes.

A possible interpretation of these patterns is that the acquisition of motor skills
required for Construct Interaction is much easier to recall and reacquire for the
experienced group of children than it is for the non-experienced children to acquire
for the first time. When thé experienced children were doing the Simulation
Interaction they had to acquire ar‘ mental model of the particular characters which for
some took a longer time. The reasons could be mainly because the characters in the
simulation mode are very foreigh to them because they did not create them. They
could not easily anticipate their behaviour and this takes time and it was only when
they were well into the game that they get to a maximum engagement level, after

35 minutes.

The difference of performance in the construct mode for the Sims WE group
exemplifies the factor about previous length of play. The findings give some
indication of how much playing this game before had affected the performance of the

children. In the interviews it was found that some children had not played the game
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for quite awhile and they were rather slow in catching up with the motor skilis
necessary. Skilled users placed their scores at a maximum from start to finish in the
construct experimental condition but they did not do so when doing the simulation
mode. A detailed analysis according to categorisation will help to understand this
further, ‘

8.11.4 Significant Difference

To test whether there was a significant difference between the children without the
Sims experience, WOE Group and children with the Sims experience, WE group in
their engagement pattern for simulation and construct, a general linear model test
was performed for related measures, The results show that there was a significant
difference at every stage of the sessions. The details of the test are availéble in
Appendix B.

8.11.5 Triangulation Analysis

There are some data that could not be easily detected by the engagement scale
scores. The occurrences of ceiling effects in the patterns of engagement for this
study are some of them, When ever these non-sensitive aspects of the scale is
encountered a triangulation method of analysis using video recordings and interviews
were used.

8.12 Comparing Engagement Patterns According to
Categorisation

8.12.1 The Lowest Engageﬁment Level Category

a. Overall results Simulation Vs Construct Interaction for Sims WE and Sims
WOE Group

Table 8.3 reveals two cases of low engagement levels in the Sims WE group and
both are in the Simulation Interaction experimental mode. In the Sims WOE group
two cases are found in the Construct experimental mode. Close observation reveals
that the two lowest scares in the Sims WE group came from the same child whilst in
the Sims WOE Group it came from two different children. Locking at individual cases
examples can help explain these patterns.
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b. Individual Case Example - Case 2 Boy (12) in Sims WE Group

Figure 8.4 is a case of a child that had never liked The Sims. The boy Case 2, 5ims
WE, aged 12, had played with The Sims, but since he is a game enthusiast, he had
many other games but The Sims is one he least favoured. He found the game boring
because he preferred games with targets and 'i'e'vel's.

Case 2 Boy (12) Sims WE Group
Simulation Interaction Vs Construct Interaction

—

#49—‘—4-0;'—19—! 10
| mfn Construct
Interaction

—a&~= Simulation
Interaction

Engagement Scale
Scores 0to 10

O=NWhn~ROO
f/ '
0
1
. 4 i\\
[«
] n

10 15 20 25 30 35 40

Engagement Scores at Every 5-minute
Interval

o

Figure 8.4: Engagernent Patterns Simulation Vs Construct Interaction of Case 2 Boy |
(12) in Sims WE Group

He did the Simulation Expetimental condition first and placed a low score of 5/10 at
the first encounter and later dropped as low as 3/10 after 15 minutes in the game.
However, his interest after that fall rises again slowly till it reaches a maximum
10/10 score after 35 minutes into the game,
¥

When the Construct ExperimentFI condition was given to him, he started off at a
maximum score of 10/10, a score that might be influenced by his previous
experience with the condition before this. His engagement levels started to decrease
again till it reached a low score of 5/10 after 20 minutes into the game before a
sharp rise to a maximum 10/10 after 25 minutes into the game and he continued to

be in this level till the end. Figure 8.4 shows his performance for both experimental
conditions.

There are some interesting points to note regarding this child’s performance in both

conditions. Interview has revealed that this boy is negative about the game from the
very start. From the video recordings it was observed that the child was bored doing
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the simulation game, looking at other places and feeling restless and bored. But
since he was left uninterrupted for a while he started to pay more attention to the
game and got engaged after 35 minutes. When he did the construct experimental
condition the experience he had from the previous session influence his initial
starting point. After sometime when he Wéé told he could only play with the
constructing tools he lazily constructed something on the screen, deleting and
reconstructing and deleting again. Then, as though, he had just remembered that he
could buy a ready-made house, build extensions and decorate, he clicked on this
option. It is during this time when his scores reacﬁed its maximum. This situation
explains the sharp rise in engagement pattern after 25 minutes into the game.

8.12.2 The Starting Level Range Category

Overall results of Simulation Vs Construct Interaction for Sims WE and

Sims WOE Group

The overall starting level range was from as low as 4/10 to as high as 10/10. Table
8.7 shows that children in the Sims WE group placed high scores at the initial stage
of the game as compared to those in the Sims WOE group. From the eight
experimental sessions of the Sims WE group, 5 out of 8 placed a starting score at
10/10, whereas Iin Sims WOE group the starting level scores in 6 out of 8
experimental sessions were within range from 4/10 to 6/10.

These findings emphasise that experienced children tend to have a much higher
expectation of the game at the beginning compared to non-experienced children.
This is further evidence thatithe game had already successfully sustained the
children’s interest. These findingﬁ suggest a need to find out how long this might be
the case; how long can children play the Sims and sustain a sense of engagement?

8.12.3 Dips Category

Overall results Simulation_Vs Construct Interaction for Sims WE and _Sims
WOE Group

The Sims WE group had only cne dip and it was evident that the children were less
“emotionally disturbed” in their behaviour whilst playing the game. We might expect
that children without experience, the Sims WOE group would show many dips

because of the newness of experience, foreign encounters, anxiety and uncertainty,
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etc. There are 2 dip cases in Simulation Interaction and 3 in Construct Interaction
when this group of children did these sessions. There is thus some indication that
their lack of experience led to disturbing episodes, ‘

8.12.4 Gradual Increase and Gradual ‘D"ec‘rease Category

Overall results Simulation Vs Construct Interaction for Sims WE and Sims
WOE Group

Table 8.12 shows two case examples of children in the Sims WE group while Table
8.13, has three case examples in the Sims WOE group. There were no examples of
gradual decrease.

8.12.5 Plateau Category

Overall results Simulation Vs Construct Interaction for Sims WE and Sims
WOE Group

For this study all the children in both groups sustained a maximum plateau at the
end of each sesslon. There is cne child in the Sims WE group in the Simulation
Interaction condition that maintained a maximum plateau from the very beginning to
the end of the session, and two in the Construct Interaction condition. All fouf
children who did the construct interaction in this group reached their maximum
plateau after 25 minutes into the game (Table 8.15), whilst wh.en doing the
simutation their scores were rather mixed (Table 8.14).
i .

These findings give an indication that experience does play a role and has more
Influence on engagement patterns’ with construct interaction than simulation
interaction. The scores in Tables 8.16 and 8.17 show similar kinds of findings as
those found in Study 2 and Study 3. The interviews conducted in this session
suggest that skilled game players tend to reach maximum engagement patterns
much quicker than new game players. Case 3 (Girl aged 14) had lots of experience in
playing other games, and had played SimCity, a slightly similar game scenario to
this. When asked to compare them she had this to say “In SimCity you had to put
building on places..you build roads, pipes, etc.here you build your own
building...house I mean...rather cool... I have never played it before but I like this...”
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8.12.6 Maximum Category

Overall results Simulation Vs Construct Interaction for Sims WE and_Sims
WOE Group ' ' DA

The highest scores reached in these sessions are usually the fullest 10/10. Tables
8.18, 8.19, 8.20 and 8.21 are occurrences of maximum scores for both groups of
children doing the simulation and construct interéétion conditions. Looking at the
number of maximum scores indicated by the children shows that children in the Sims
WE group placed more maximum scores than Sims WOE group. The Sims WE group,
had 25 maximum scores for the Construct Interaction condition and 17 for the
Simulation Interaction condition. The Sims WOE group had much lower total
maximum scores; in Simulation Interaction condition it was 11, compared to 12 for
the Construct Interaction condition.

8.12.7 The Ending Levels Range Category

Overall results Simulation Vs Construct Interaction for Sims WE and Sims
WOE Grou ‘

Table 8.22 shows that for both experimental conditions for both groups of children
the end result was maximum scores except for 2 cases of 9/10 in the WOE group.
Both groups were therefore engaged in both experimental conditions at the end of
the sessions. This finding tells us little about the effect of the experience factor. With
or without experience the two conditions, simulation and construct interaction are
capable of creating an engagen‘f’ent effect.

B
8.13 Discussion
Study 3 gave some indication that there were other factors that might contribute to
engagement patterns besides the five factors in the preliminary Engaging Multimedia
Design Model: simulation interactivity, construct interactivity, immediacy, feedback
and goals, It also revealed that three of these factors are intertwined and
inseparable and are present both in simulation and construct interaction: immediacy,
feedback and goals. When the model was tested together with a no interaction
condition, it was found that there is an emerging factor that seemed to also have an
impact of engagement patterns that is the individual’s history of the game.
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This study, Study 4, was conducted to find out what happen if two groups of - |
children, with the Sims experience (Sims WE Group) and children without the Sims
experience (Sims WOE Group) were given a chance to play these two conditions, -
simulation and construct interaction condition.” What would their engagement
patterns be? Are there similarities and differences? Does experience have any effect
or impact on engagement patterns?

The answer was yes. Experience does have some in'f‘I.uence on engagement patterns.
Children with Sims experience seemed to get engaged much faster than those
without experience. The analysis also shows that Construct Interaction tended to
sustain engagement more than Simulation Interaction for the children with
experience,

One way of interpreting the different effect of construct Vs simulation is that motor
skills acquisition for Construct Interaction, e.g. skills In using operative tools is easier
for those with past experience than the mental model development needed for
Simulation Interaction, e.g. dealing with emotions, being able to be in control etc.
The experienced group did the Construct Interaction experimental condition with
engagement patterns that were much steadier than they d.isplayed in Simulation
Interaction experimental condition, Their past experience of using the operative tools
seems to have meant they were much easily recalled rather in the way a child can
recall a cycling skill.

Clearly both groups of childden were fully engaged In both the experimental
conditions despite their differences in experience. This study seems to prove that on
their own simulation and construct interactivity do give an engagement effect, When
they are linked with the experience factor, experience sustains and speeds up the
engagement effect.

This study and all the previous studies had a time span of 40 minutes. The findings
from this study seem to suggest a further study is necessary to find out more about
the impact of this application on its users over a longer period. The next study will

look at its impact on children who had been playing this game fbr a month or more,
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Study 5 will aim to find out where, when and how the game exhausts its ability to
engage children,

- 8.14 Summary ¥

This study confirms that children with experien&e of a specific multimedia application
achieve engagement faster and obtain a higher average engagement score than
those without experience. This applies to both- experimental conditions; 8.34
compared with 8.16 for the simulation condition and 9.34 compared with 7.97 for the
construct condition. The children with no experience had lower scores because they
took considerable time developing the necessary knowledge and skill at the
beginning of each session and they gave lower engagement scores during this
period. They did, however, achieve maximum scores at the end of each condition.
The children with experience also took some time to become fully engaged in the
simulation condition because they had to learn the specific characteristics of the
family jn the simulation. In the construction mode the children with experience
quickly achieved high scores because they already possessed the necessary
psychomotor skills to use the construction tools in the application.
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Chapter 9

Study 5 - An Investigation into Prolonged Play

9.0 Chapter Outline

This chapter analyses findings from a further ff;\‘;esiigatlon into engagement to assist
the shaping of the final form of the Engaging M‘ultimedia Design Model, It describes
the sources of data collected to study prolonged play, the analysis of these data and
discusses the contribution they can make to the final-model.
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9.1 Introduction

Study 4 has revealed‘ two important conclusions. One issue is that past experience -
had an influence on engagement patterns. Children with Sims experience seemed to
get engaged much faster than those withouﬁlg:xperience. Another is that Construct
Interaction sustains engagement more than Simulation Interaction. From these two
conclusions it has been hypothesised that motor skills aéqulsition required for
Construct Interaction is more easily transferable to a new play session than the
mental model building skills required to underétand the demands of a new
simulation.

9.2 Study5

9.2.1 Introduction

All previous studies were of events happening in a short time spah of 40 minutes.
What about if there is more time given? The findings from Study 4 suggested that
events over a longer period shaped what engaged children in the multimedia
application.

9.2.2 The Purpose of Study

The purpose of this study Is to examine the phenomenon of engagement over a
longer period than the forty minutes of the experimental sessions. The basic question
s whether engagement can be sustained over a prolonged period and, if so, what
factors contribute to It. It was pot possible to create an experimental study over an
extended period and therefore ithis study uses a number of sources of data to
examine the long term issues. Three kinds of data are used:-

» A re-examination of data from study 2. In this study there were two children
who had used the Sims for over a month before the experimental session,
The data on their trials in study 2 will be compared with the data from two
inexperienced children in the same trial to examine the effect of the prior
play.

= A guestionnaire will be Issued to children known to be regular users of the
Sims to examine the relative roles of construction and simulation to their
prolonged engagement with the game.

259



An analysis will be undertaken of the views of regular users as posted as
customer reviews on an independent website.

9.2.3 Selected Children: age and gender

Lt

The selection of children for this study is not 'as structured as in those of previous

studies. For this study, the data came from three sets of data from three different

groups of children. The research however tried to keep as close to the 10 to 14-age

range as possible and from both genders.

9.3

The Investigation

Data for this study was collected from three groups of children. The investigation

involves:

Revisiting the video recordings of children involved in previous studies, Study
2 in particular _
Responses to questionnaires distributed to willing children

Further scrutiny of customers’ reviews from Independent web site sources.

This provides three groups of data:

Group 1: Revisiting data from two children in Study 2, a boy and a gif that
had been playing The Sims for over a month, in comparison toe those that had
just played them during the Study 2 session. These children participated in
the two experimental conditions in this study. A close examination of their
engagement patterns ﬁmight give more insight into the longer-term
engagement phenomenon,

Group 2: These data were from children that were not specifically selected to
do an experiment, but were respondents to questionnaires distributed to
those that have The Sims experience, had played or were currently playing
The Sims. These children were from various schools that were willing to
participate, | '
Group 3: These data were from comments of children as customer reviewers
from Independent sites. Their lists of responses could give further evidence of
their reaction to the design features after some length of play.
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9.4 Data from Group 1

There are four children with previous experience in Study 2 but Case 1 Boy (12) and
Case 2 Girl {(14) were specifically chosen because these two cases were in particular
known to have a prolonged play experience .with The Sims. These children had
played the game during the month before the ’e}(perimental design of Study 2,

Both children did both conditions as follows:

1, Simulation (Condition 1) of Study 2 (LM$ - 2 Lo¢.- MBUFCFm

In this the experimental condition the children were given limited money to spend
($20,000) - Limited (L) Money (M)'$ = (LM$); with only two focations to choose
from in the neighbourhood - Two Locations = {2 Loc); a house that must be built by
themselves but freedom to create their own family members - Must Build (MBu) Free
(F) Create (C) Family (Fm) = (MBUFCFm)

The opportunity to be in a simulation mode gave the child the challenge of
maintaining family life within limited money constraints, The expefiment was like
actual game play but the restrictions above limited their ability to develop. The
children were allowed to build and create a house but in a location that was specified
for them within a set budget. They were given a sense of control and role play to
keep the family going, maintain relationships, basic needs, moods and desires within
the family and its neighbourhood. These children were given 40 minutes to complete
the game.

5

é .
2. Construct Session of Condition‘ 2 of Study 2{ULM$ - F Loc - FBu/By FmG)
|

In this experiment money was unlimited (up to $1 million and more) - Unlimited
Money $ = (ULM$); the child was free to choose a location in the neighbourhood -
Free Location = {F Loc); The child was free to build his or her own house or buy a
. ready made ones but the family members were created for them - Free Build (FBu)
or Buy (By) Family (Fm) Given = (FBu/By FmG)

The purpose was also to enable the researcher to identify factors that affected
engagement in the construct and build mode. Since the children were given

unlimited money to spend they had more freedom of choice. They were free to
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choose a location in the neighbourhood; free to build a house or buy a ready made
one. They could choose any place, anywhere because money was unlimited, The
game structure was meodified to fit this experimental condition. Even though they
were not able to create their own family the _(_:hildren faced No money constraints to
maintain the family life in the simulaticon moo'cf,.‘ if they are able to get to this stage in
the 40-minute period,

9.4.1 The Findings

The implications of prolonged play on the performance of the selected children are
best described by comparison to the performance of the other children in the study.
The non-selected children come from two groups, those with some experience of The
Sims and those that were newly introduced to the game during the Study 2 period.

a. Comparing Prelonged Play Children with Children With The Sims Experience

Table 9,1, 9.2, 9.3 and 9.4 below are performance of the two groups of children:
cne with The Sims experience with a known length of play before doing this
experiment and another with The Sims experience but it was not known how recently
or how long they had played The Sims. |

Prolonged Play Cases
of Experiment 1~ : Average
Simulation Condition 5 min [10 min|15 min{20 min}25 min|30 min!35 min[40 min Scores

Boy 1 (12) 5 6 7 9 10 8 6 6 7.1
Girl 2 (14) 6 7 7 8 7 7 6 8 7
verage Scores 6 7 7 8 7 7 6 8 7

Table 9.1: The Two Selected Prolonged Play Children in Study 2 doing Condition 1 {Simulation)

Cases With The Sims

Experience of

Experiment 1- Average
Simulation Condition 5 min (10 min|15 min{20 min |25 min |30 min|35 min |40 min Scores
Boy 7 (11) 3] 6 7 8 8 7 8 8 7.3
Girl 6 (11) 8 10 10 8 10 10 10 10 9.5
Average Scores 7 8 B5 |- 8 9 8.5 9 9 8.4

Table 9.2: Another two children in Study 2 with Sims experience doing Condition 1 (Simulation}

There is little difference between these children. Three of them started quite low (6)

and showed slight improvements in engagement scores through the session but did
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not reach the maximum, Girl 6 started higher and reached and sustained the
maximum after 25 minutes. l '

[ﬁ-olonged Play Cases -
 lof Experiment 2 - Average
iConstruct Condition 5 min |10 min{15 min |20 min'|25 min|30 minl35 min]40 min Scores
Boy 1 {12} 8 i0 10 8 10 10 9 10 9.4
Girl 2 (14) 10 10 10 .9 9 10 10 10 9.8
verage Scores 10 10 10 9 9 10 10 10 9.8

Table 9,3: The Two Selected Prolonged Play Children In Study 2 deing Condition 2 {(Construct)

Cases With The Sims

Experience of

Experiment 2 - Average
Construct Condition S5min |10 Min]15 min |20 min{25 min|30 min|[35 min[40 min Scores
Boy 7 {11) 8 9 8 10 10 10 10 10 9.4
Girl 6 {(11) 10 10 10 10 10 10 10 10 10
lAverage Scores g 9.5 9 10 10 10 10 10 9.7

Table 9.4: Another two children in Study 2 with Sims experlence doing Condition 2 {Construct)

From Table 9.3 and 9.4 all the scores for the construct condition are very close and
high 9.8 with the Prolonged Play group and 9.7 with the experience group.
Comparing the findings according to experimental conditions of simulation Vs
construct, construct tended to receive higher scores than simulation from the
beginning to the end of the session.

b. Comparing Prolonged Play Children_wi hildren Without The Sims Experience
The rest of the children in the Lstucly had no experience in playing The Sims. The
effect of engagement pattern of prolonged play is best described when comparing
the average scores of the selected prolonged play children with the non- experience
children doing the same experiment. Table 9.5 and 9.6 below shows the averages
from these two groups of children doing Experiment 1 and 2.

Cases from Study 2 Average
Experiment 1 5 min |10 min |15 min|20 min|25 min{30 min|35 min |40 min| Scores
verage Scores for Prolong
Play Children 6 7 7 8 7 7 6 8 7.0
lAverage Score for other
children doing Simulation 7 74 7.7 7.9 74 7.9 8.8 9.5 7.9

Table 9,5: Average Engagement Scores of Prolonged Play Children and No Experience Children doing
Condition 1 (Simulation Condition of Study 2)
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Cases from Study 2

Average
Experiment 2 S min {10 min|15 min{20'min{25 min|30 min|35 min|40 min| Scores
Average Scores for Prolong *
Play Children 10 10 10 9 9 10 10 10 9.8
lAverage Score for other
ichildren doing Construct 7.4 7.5 8.3 9.3 9.5 9.8 9.9 10 9.0

Table 9,6: Average Engagement Scores of Pralonged Play Chlldren and No Experience Children doing
Condition 2 {Construct Condition of Study 2} i

From the tables it could be seen that the non-experience children also find the
simulation condition less engaging {7.9) than construct (9.0). Therefore from the
average scores it could be concluded that overall the construct condition tended to

score higher than simulation be it after prolonged play or only on a recent

experience,

Besides looking at averages, this comparison was also made by looking at the
individual performance of the non-experience children compared with that of the
prolonged play children. Figure 9.2 and 9.3 give the evidence of engagement
patterns traced from Tables 9.1 and 9.3 of the two selected children when doing
Condition 1 and Condition 2 within the time limit of 40-mintues.

Casoe Boy 1 (12) (Prolonged Play Case)

Engagement Patterns Condition 1 Vs Condition 2 of Study 2
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sl Condition 2
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Figure 9.2: Case Boy 1 (12} {Prolonged Play Case) Engagement Patterns Condition 1 (Simulation)
Vs Condition 2 (Construct) of Study 2
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Case Girl 2 (14) (Prolonged Play Case)

Engagement Pattarns Condition 1 Vs Condition 2 of Study 2
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Figure 9.3: Case Girl {14) {Prolonged Play Case) Engagement Patterns Condition 1
(Simulation) Vs Condition 2 (Construct) of Study 2

Their performance could be compared to the individual performance of the rest of the
non-experience children in Study 2, Table 9.7 and 9.8 below shows the patterns of
engagement of the rest of the children. A closer analysis of the scores in the next
section will enable us to understand more about engagement beyend the 40-minute
experimental sessions.

Engagement Scale Scores for Condition 1
Simulation Condition of Study 2 of Non- Experience Children
5- [10- 15- [ 20- [ 25- [ 30- | 35- | 40-

Cases mins Imins| ming | mins |mins| mins Imins|mins|Averags:
Girl 1(14) 76| 8|8 9|9 10][10] 84
Girl 3 (9) 8 |ol10|l9(8lololtl 9
Girl 4 (10) 10 | 8 10 | 10| § 7 9 110 8.1
Girl 5 (12) 7 7 5 8 |10 9 |10 8.1
Boy 2 (10) 7 1849 7 19169 7.9
Boy 3 (14) 5 6 7 7 8 7 9 | 10 7.4
Boy 4 (14) 6 8 8 7 g |10 8 | 10 8.3
Boy 5 (12) 8 |81 8 8 | 5|6 | 7|10 75
Boy 6_(10) 8 |7 |10 ]| 9 | 7] 9 |91} 88
Boy 8 (11) 7 7 6§ 8 7 8 8 9 7.5
Girl 7 (11) § 5 6 7 6 8 8 9 6.8
Girl 8 (11) 6 8 5 7 6 7 9 9 6.9

verage 7 171177 179174179 188]895 7.8

Table 9.7: Engagement Scores for Other Children Without Experience
doing Condition 1 - Simulation Condition of Study 2
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Engagement Scale Scores for Condition 2
Construct Condition of Study 2 of Non-Experience Chlldren
5- |(10-]| 15+ | 20- | 25- | 30- | 35- | 40-

Cases minsiminsimins/minsimins/minsimins/mins |Average|

id1{14) 9 8 8 10 8 9 9 10 8.9
Girl 3 (9) 7 7 9 9 :l_O 10 [ 10 ) 10 9
Girl 4 (10} 8 |8 |10|10]10]10 10|10 95
Girl 5 {12) 9 8 10 |10 ] 10 {10 {10 | 10 9.6
Boy 2(10} 6 | 7 | 8 |10 10 |10]) 10| 10| 8.9
Boy3(14)} 4 | 5 | 6 | 9 10| 10) 10| 10 8
Boy4(14) 9 | 8 1 9 |10(10 |10 | 10| 10| 95
Boy5(12) 6 | 7 | 7 | 8| 8 | 8 .10 10 8
Boy 6 (10) 8 9 (10 10110 | 10 { 10 | 10 9.6
Boy 8 {11) g8 |l 816 | 9|10|/10/10] 10 8.9
Girl 7 (11) 8 8 8 9 10 ; 10 | 10 | 10 9.1
Girl 8 (11} 7 7 8 8 8 10 ( 10 | 10 8.5

verage 74]175]183({9.3|/95]9.8(9.9} 10 9

Table 9.8: Engagement Scale Scores for Other Children Without Experience
doing Condition 2 - Construct Condition of Study 2

9.4.2 Analysis of Findings of Group 1

a. Analysing the Comparison of Performance between Prolonged Play Children With
The Sims_Experience Children

The two children identified as prolonged play children had a known experience of The
Sims in the previous month. The other two children also had experience but this was
not known at the time of the experiment: they could, for example, have not played
the game for several months. The analysis shows that, with the exception of Girl 6,
the pattern for these children in the simulation condition is very similar, i.e. starting
at a level of 5 or &, averaging ¥.1 and not reaching the maximum at the end, Girl 6
was more positive from the start'8 and had 6 maximum scores.

Having constraining conditirons in choices of place to. play made these children feel
some frustration, They had been playing The Sims about a month and had used all
the options in the game. Getting a location specified for them by the researcher and
knowing that those two particular locations gave them limited access to money was
limiting for them. |

When the children were interviewed about playing this session one of them had this
to say, * I have played in that place before... you cannot do much there... not enough
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money. It gets a bit boring...after sometime...you have to get them a job, find more
money.. and all that. I played with it s0 many times like that. Some times. it is
Interesting. I am quite bored with the game now...”

In the construct condition the average enga'gj"ément scores for all four children are
close to the maximum, with very high scores from the beginning to the end of the
sessions. This condition gave the children more freedom and enabled them to be
creative. They were most of the time engrossed W|th what they were doing: creating,
building and decorating. Their previous experlence of playing the game, their

prolonged play sessions had an effect in preparing them to get maximum benefit
from this condition.

The skills in constructing which they had acquired after a month of playing the game
seemed to have helped to ease their way into this session. Through video
observations these children were not seen to be struggling to learn to use the
operative tools, Their performances were similar to the addictive child earlier
described in Study 4. Their experiences in playing the game were much more recent
than some children chosen in Study 4 of groups with‘Sims experience. Their
memories were much fresher and recent and therefore there are no traces of
struggling with the game for the first 15 minutes into the game.

There were signs of slight ‘disengagemgnt’ after about 20 minutes for 3 of the
children. This was more marked when viewing the videc recordings. There were
signs that they had exhausted the potential of the ‘materials’ available to them.
There were the same sets of furniture to scroll to, the same set of floorings,
windows, plants, etc, Having lots!of money seems to make it affordable to buy all the
furniture, do all the extensions, etc. The only thing that kept them engaged had been
in making the house bigger and bigger. But then the question that arises “how many
swimming pools could there be in a house?” With that much money the number is
endless, but yet the shape, the accessories, etc. that came with it is the same.

When an interview was conducted the children had this to say... “You keep on using
the same furniture again and again ... it would be interesting if there are some more
stuffs...” “I quite like it ..half way through the game I decided to design my actual
house and plan the extensions to make it much bigger... it is quite fun actually...”
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b, Analysing the Comparison of Berformance of the Prolonged Play Children with
Children Without The Sims Experience

Both groups achieved higher average scores__for construct than for simulation, i.e.
7.0 and 7.9 for the prolonged and ridri-e)"(perience groups for simulation
respectively, 9.8 and 9.0 for the construct condition. The construct condition was the
more engaging.

However, the pattern over the session was differént for the two groups. In the
simulation session the prolonged group did not show a steady rise to the maximum;
they were frustrated by the limitations imposed on them. However, the non-
experience group show a steady rise from 7.0 to 9.5 by the end; they were
graduaily getting more engaged.

In the construct condition the prolonged play children started high and stayed fully
engaged. The no-experience group averaged 7.4, 7.5 and 8.3 for the first 15
minutes before starting a steady increase to maximum scores at the end,

In both conditions the non-experience group are showing a learning experience. As
they master the different skills they need for the two conditions, they gradually get
more engaged. The construct condition has sufficient resources for the prolonged
play group to be fully engaged througl_‘loi.lt but there are signs that they have
exhausted the opportunities of the constraining simulation condition.

9.4.3 Conclusion L

Thus for the two children it can ble concluded that prolonged play does have an effect
on engagement patterns and engagement tends to cease not so much due to the
length of play but when the materials provided by the game have been used to
exhaustion.

A related factor about prolonged play is that when a child has had complete freedom
to play the way they fancied sudden restrictions to what they can do tend to cause
them to become ‘disengaged’ with the game. This finding was also in evidence during
the free play sessions of Study 2. Some of the children in this study had expressed
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their likings for the free play sessions given to them before doing conditions 1 and 2,
much more so than actually doing conditions 1 and 2,

In the condition where they had limited mongy, the children sometimes had bad
experiences, e.g. the characters had to do to"\.«'{orl; because there was no money but
they sometimes refused to do so because they were too weak and had not eaten any
food for there was no money to buy them. When they go to the construct session,
some children still thought about restriction. “This.Js too expensive...better not buy
it..but oh yeah..there are still lots of money left. I forgot about that!”

Thus from the data of children in this group it could be said that simulation
interaction tended to limit the chances for the children to set their own goals as
compared to construct interaction. Once a child had acquired the basic motor skills to
operate they start to set their own targets but in the simulation condition the nature
of the restrictions tended to limit the space the selected prolonged play children
could play with. The children could only play “god” to a certain exte'nt, which later
tended to be repetitive. After sometime all the possibllities of role-play tend to be
exhausted and they became less engaged.

In the construct condition, however, the design feature allowed the children to set
many more goals themselves. They could build a house and always be able to
redesign new ones. The only exhausting factor is the materials used to build and
decorate, that is when they were to continue building and expanding on the same
house they had built. Having ti'%e time span of 40 minutes, limited the child’s ability
to explore other possibilities. Thus, after sometime into the session, the possibilities
became exhausted too. There are lesser choices of furniture, lesser choices of what
else to buy and decorate, etc. This In many ways affected their engagement pattern
and therefore we see some form of ‘disengagement’ occurring in the duration of the
session for the children who had played this game before,

Even though the possibilities of the two design features, simulation and construct,
tended to get exhausted over time, it is useful to note that construct interactivity
seemed to give much greater goal setting possibilities than simulation interactivity
after prolonged play. ‘
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9.5 Data from Group 2

From the findings of the previous studies there seemed to be a need to find out more
of the reactions of children who play The Sims not under the confinement of an
experimental session. What do children whé).‘ha\/e played The Sims for a longer
period of time say about the game, their Iike‘s and dislikes, whether they are still
playing with it, or have stopped, and if they had stopped when, where and why.
Perhaps from their answers we might see the long-term effect of the two design
features of construct and simulation interaction. Perhaps it will help to reveal the

design features that sustain children’s interest and the ones that exhaust them.

A questionnaire was designed to seek answers to these questions and was
distributed to children that have The Sims experience, had played the game or were
currently playing it. Questionnaires were distributed and 12 responses were
obtained.

9,5.1 The Questionnaire

The questionnaire asked ten questions in a friendly and easy way {using Comic Sans
font, etc.). The questions were rather short and simple because children do not like
long demanding ones. Although Construct and Simulation design features were a
subject of interest they were not addressed directly. Evidence about them was
deduced from the answers especially to questions 4, 5, and 9 (Appendix C).

The questions asked were: ¢

Are you still playing The Sims? (Yes or No)

Are you a fan or ex-fan? :

How long have you played The Sims?

Could you tell me something about your happiest moments when playing The
Sims?

Could you tell me something about your most boring moments of playing The
Sims?

If you are still playing, could you tell me why you still want te play it?

If you do not like to play it anymore could you tell me why you stopped?
When did you stop?

How long have you played before you stopped?

U RN

woeNo

10. What other things do you want to tell me about The Sims?
s Anything you like or dislike?
e Anything I do not know that you knew?
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e Any picture of a house you have created? (You could send it to my
email address if you like)

« Any funny, interesting, sad, boring, or frustrating story you want to
tell me about The Sims?

9.5.2 The Findings

Most of the children that answered the quesficinnaire, (9 out of 12), said they were

2

stili playing The Sims. All of them said that they were fans of The Sims, including the
ones that had stopped playing. The children had played the game from 6 months to
two years.

In order to know which features still sustained interest the comments in the answer
to the open-ended questions were classified under two categories: one of simulation
{S) and ancther 6f construct {€C). Some comments are technical (T); about the
computer or the way the game works on it. There were also other comments about
external factors that influence how the children play the game (E/I). 'Most of the
comments could also be evaluated as positive (+ve) or negative (-ve).

Below are their comments and the categories in which each of them were placed:

1. When they were asked to describe their happiest moments when playing The
Sims, some of them have these to say:
" When they have babies, because you get to name it and it is always a boy”
(S) +ve
" Building is really fun, the challenge is to make them happy” (C) +ve
* When playing The Sims my happlest moment is building the houses and
trying to make them as t?ig as possible” (C) +ve
* Building houses and keePing track of finances” (C) +ve
" My happiest moment is when I get to build a house for The Sims and we can
build the house using our imagination” {C) +ve
" 1 like building the house and buying the items” {C) +ve
" When I could afford extensions for the house so that I could make my Sims
happier quicker” (C) +ve and (S8)+ve

[ Total counts [(C) +ve =6:(S) +ve=2 |

2. The description of thelr boring moments were:
* When they don‘t work and get depressed” (S) -ve
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" Walting for the géme to load, when they are asleep or at work” (T) -ve and
(S)-ve '

" My most boring moments are when The Sims are just sitting watching T.V.
or just watering the plants, etc.” (S) -ve

* When they were in bed or at work” (S) -ve

" The boring moment is when The Sims go to sleep and snore all night”
{S)-ve

" The most boring moment is when The Sims go to work and school” (S) -ve
" Waiting for the game to load and looking affér the babies” (T) -ve and

(S_) -ve

[ Total counts [(S) ~ve =7 :(T) -ve = 2 |

3. When asked why they are still playing it, they had this to say:
" Because I love it!” (E/I)
* I like playing it because it is cool controlling people’s lives and making them
do what you tell them to” (S) +ve
" Because it is fun to play and control people’s lives” (S) +ve
® It's just fun to play it because it's Iik.eI a real family doing their daily work”
(S) +ve _ _
* I still play it because I like watching it doing things e.g. painting, swimming,
etc.” (8) +ve

* Because there is an obstacle to overcome everyday” (S) +ve

[ Totalcounts [(E/I)=1:(S)+ve=5 |

4, When asked if they do ngt play it anymore could they tell why they stopped
they had this to say:
* Because I get stressed when they don‘t work and get depressed” (S) -ve
* 1 still like to play The Sims but I dont have tinﬁe anymore, the new -
extension pack does not work well with my computer, I stopped playing
since” (T) —ve and (E) -ve
" My mum made me stop because I am kind of addicted to it... time passes
very quickly... I forget to do things often... mum gets angry...” (E/I) -ve

[ Totalcounts [(S)-ve=1:(T)=ve=1:(E/I)-ve=2 |
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5. A comment from an older fan;:

* I recommend getting stuff from the Internet. There are all kinds of cheating
objects, such as a coffee-machine that can make your Sims go for ever
(although it is also addictive, so they’ hang around the computer), a batman
comic shelf that improves your skills,. a painting device that boosts your.
charisma as well as your creative skills, charisma shower, doors that enable
children to act like adults and so on - of course — lots of furniture, that just -
looks cool. But you need a high-speed connectlon and plenty of roecm on your
hard disc to get them” (T), (8) and (C)

[ Total counts [(S)=1:(C)=1:(T) =1 |

But what if they are not able to get expansion packs or access to Internet
because of the “incompetent machines” that they possessed? These fans also
have some other things to say about The Sims within the structure that they
had. Some of their comments were:

* Overall I think The Sims is a great game and I would recommend it to
anyone. Some funny moments are when The Sims houses catch fire and you
see them all running for their lives. It can be frustrating when The Sims are
not happy because when they are not happy they won't do anything e.g. cook
or clean and go to work.” (S) +ve and (S) -ve

“ I have not got any of the new expansion packs so the features seem boring”
(T) -ve, (S) -ve and (C) -ve

| Total counts [(S)+ve=1:(S)-ve=2:(T)-ve=1:(C}~-ve=1 |
c
]
How did children try to overcome this limitation? For some they had this to
say:
* I know a cheat for money” (T), (8) and (C)

"™ You can make a floating house by making a wall downstairs. Then make a
second floor. Then make the upstairs like a real home. Then put stairs
anywhere you want. Then delete the walls downstairs and there you have it, a
floating house” {C) +ve

* The funniest moment of The Sims is when they are so tired and fell asleep.
A frustrating moment of The Sims is when a boy or a girl gets to be sent to
the other school and it will automatically be lost from your family” (S) +ve
and (S) -ve
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“It was funny when my Sims got stuck in the maze I made and it couldn't find
the exit. Also its funny when the burglar gets caught” (C) +ve and {S) +ve

| Totalcounts [ (S)=1:(T)=1:(C)=1:(C)+ve=2:(S) +tve=2 |
From the lists of 42 comments classified under the four categories of (C), (S), (T)
and (E), some are positive, some are negative whilst others are neutral statements.
Table 9.9 below shows the counts according to the categories mentioned.

Comments +ve -ve Neutral Total

. statements statements Statements Statements
Simulation (S) : 10 10 ‘ 2 22
Construct (C) 8 1 2 11
Technicality (TY - 4 2 6
External / Internal (E} 1 2 - 3
Total Comments 19 17 8 42

Table 9.9: Classification of questionnaires

9.5.3 Analysis of Findings of the Questionnaire

Before an analysis could be made it is best to note how the responses relate to
engagement. ‘Fun’ in this context is taken to mean the children are engaged. ‘Poor’
are moments when they are doing things that are less engaging. Analysing the data
can therefore give us more information about what they were finding engaging' and
what they were not finding engaging.

a. Simulation Interaction Cgteg?g (s)

From the responses given by Rhis group, as seen in Table 9.9, the Simulation
Interaction feature had more comments that were engaging than any other category.
The irony is that this feature also had the most negative statements. In fact this
feature had an equal number of positive and negative statements. Why does it get a
mixed response?

Analysing the positjve statements reveals that children find the elements of play in
simulation an engatjing experience. They were able to set a target for managing their
families and then see what happened. Some of the challenges would be to complete
a task (a phenomenon known as task closure) and they liked to set and achieve

higher attainment levels to fulfil the new levels of aspirations.
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Some examples of when children get engaged are when there is a drive from within
themselves to complete a task they had embarked on in the game, like, after
building the extension to the house they created, they wanted to see what the
characters would do with it. After increasih'i_;' the charismatic skills what do the
characters get from it (in the game the character get promoted and thus earned
more maoney)? With more money what else is needed, etc? Much of what is
happening is affecting the function of the mental model skills of the individuals. Thus
from these statements we can see that Simulation Interaction enables the users to
experience an intrinsic motivation phenomenon from within, making them want to
continue playing and not wanting to stop.

The simulation feature allowed the children to achieve goals either set for them by
the designers or set by them. This happened during the 40-minute experimental
periods and also during prolonged play. When we analyse the statements closely in
the context of prolonged play we can see that playing simulations for a longer period
does ultimately lose its engagement power.

As the children get deeper and deeper into the game after prolonged play, the
game's challenge became exhausted. The role that they could play in simulation
interaction became repetitive, mundane and ultimately boring. Thus the children,
even though they had quite a lot of positive things to say about simulation made an
equal number of negative statements about the feature after prolonged play. An
example of a negative statement would be "My most boring moments are when The
Sims are just sitting watching T.V. or just watering the plants, etc.” One of the likely
reasons why this is so is becaluse the children have exhausted the goal setting
challenges set by the game for them whilst the ones they could set for themselves
are very limited in Simulation Interaction.

b. Construct Interaction Categery (C)

Even though there are fewer statements referring to the Construct Interaction

feature, only 11 statements (Table 9.9), the majority of them are positive ones (8),
only one negative and two neutral statements. Why was this feature been referred to
so positively?
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Analysing the positive statements reveals that this feature gives the children a
chance to explore more of their creative potential. The children used the constructing
materials to build houses of their own. They were free to build and create whatever
they like and decorate it with the furniture the feature provides. The feature allows
them to set targets for themselves. When the children were In this construct mode,
the live mode is at a stand still. They do not have to cope with managing family
lives, problems, etc. Once they have acquired the motor skills in finding more ways
of manipulating the operative tools, etc., the children achieve as many goals as they
like in building, expanding and decorating the house. Thus this feature has the ability
to capture children’s engagement behaviour for hours and hours, which explains why
it receives only one negative statement.

This feature enables the child to explore and use their imagination much longer than
simutation does. Here the children are able to set their own goals and have more
chance to find ways of achleving them than that of the simulation feature. This
feature tends to make greater use of motor skills to use the operative tools to build
and construct. Once the children had acquired these skills all they needed to do was
to set their own goals to create and decorate. The opportunities are endless as long

as the game can supply the materials and tools to fulfil the expanding nature of their
imagination.

¢. Technicality (T)

Some of these children (6) have expressed frustration with the technical features of

the application. Most of these te§hnical problems were derived from the low capacity
of their computer systems to cope with the demands the game made. Thus some of
their comments were about the problems of loading, the demands on the system of
expansion packs, etc. The problem could be resolved either by upgrading their.
systemn or buying a new one, which for some was not possible. This factor
emphasises the fact that the game may still be engaging after prolonged play but the
limitations of the technical system may cause them to stop playing it.
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d. External / I'nternal Factors (E/I)

The comments in this category are rather emotional in nature. Some of them come
from within the children whilst some are external in nature. This category did not
reflect upon the design feature or the system. Qne positive comment “Because I love
itt” could not be interpreted because of the Iirﬁii:ation of the questionnaire method.

The next two (E/I) statements are negative statements. In one statement the
reason for stopping, besides the new expansion doé‘é not work with the system, was
about an external reascon of time. The child said that they did not have the time
anymore to play the game. Another external reason of stopping was their mother
made them stop. Both these statements show that the game still engages the
children after prolonged play but there are other external reasons beyond their
control that make them stop.

9.5.4 Conclusion

From the questionnaire survey it is obvious that children do find this application very
engaging over a long period. The ability of the application to achieve this depends a
lot on the design features incorporated in it. The two design features, simulation and
construct interaction, do indeed sustain the engagement levels of children even after
prolonged play. From the responses of these children it could be sald that these
features work very well together rather than in isolation as they were used in the
experimental studies,

¢
It was also found that it was r[ot always the design features that exhausted the

engagement level but the technical limitations of the system that made them feel
frustrated. It is a situation similar to that of a child who had exhausted possibilities
of their Lego building blocks to build even more imaginative buildings. The child had
a choice either to dismantle or start building a new one with the blocks they have
already got or wait for a time and money tc get new cones, something different or
more challenging e.g. moving from “Dublo Lego to Technic Logo”, from bigger blocks
to smaller blocks, from building houses to aeroplanes, etc. For some they might just
outgrow it before they could not afford to buy the new versions. This is the same as
saying they have exhausted the possibilities of the game and therefore moved on to
other things. These children seemed to do a lot of work on simulation and ventured a
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lot into the possibilities of construction but the prolonged usage exhausts all these
possibilities in the end. From the answers to the questionnaire it could be deduced

that the boring effect is reached much faster in simulation than construct.

9.6 Data from Group 3

Looking at children as customer reviewers on independent web sites can give further
evidence of their reaction to the design features after some length of play. This is
where the data from this group of children Wa':s;" obtained. Group 3 are some
collections of children’s comments about The Sims since its release in February 2000
until recently.

The comments could be categorised to reflect the children’s preferences for the
design features of this application. From the customer’s reviews their expressions of
preferences, either the descriptions of what they did with it or their frustrations with
it seemed to fall into a number of categories: length of play, simulation interaction
mode (8), construct interaction mode (C), technicality (T) and some neutral
statements (N) which refer to attitude, etc. The latter comments were rather non-
specific, especially in determining whether it is construct or simulation they are
talking about.

9.6.1 The Findings

The children’s reactions to the game can be organised by the phases of The Sims’
versions, from the earliest to the |atest:

i. The Early Version Phase (sometime in the year 2001}

The phase when there was the basic - The Sims with no additions and
expansion packs.

ii. The Later / Recent Version Phase (sometime in the end of the year 2003 and
beginning of 2004)

When the game had matured over time there are expansion packs., They
could play on line. The coming version even has 3Ds and in play-consoles.
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9.6.2

There

The Positive and Negative Views of Prolonged Play of the
Early Version

are lots of views that could give some indication about the effect of

e'ngagement on prolonged play. Table 9.10'-bélow is a list of positive and negative
comments given by boys (B) and girls (G) in the customer’s review.

No Positive Views No Negative Views
1. | “They say time flies when you are having fun and 1. |- *Initial trill” {B) (N)
that is certainly true with this game” {G) (N) 2. | ™Can play up to 5 hours after that the same
2. | "Two weeks after receiving the game I am still thing over and over again” (B) (N)
strong with 2,000,000 in the bank and a fantastic | 3. | “Dull game no staying power” (B) (N)
original game” (G} {N) 4. | “After 3 weeks it is all done...a couple of

it agaln” (B) {N)
5. | “Great game for the first week then it

Key: becomes rather repetitive” (B) (N)
Boys comment (B) 6. :Boring after a while” (G) (N) .
Girls comment (G) 7. | "Living a whole bunch of people’s lives gets

(G) (S)

9.6.3

Table 9.10: Positlve and Negative Views of Boys (B) and Girls (G} About Length of Play

. Other Comments During Early Version Phase

bl

There are a number of comments during the earlier version phase worth
mentioning because these comments have led to the version that exists today:

maore user friendly, with expansion packs, online Sims, game consoles, 3D graphics
(yet to be released at the time of writing) etc.

:

Some comments about the techmical system (T) were:

Other

“Hard to play” (B) (T -ve)

“Design not user friendly” (B) (T -ve)

“Graphics not particularly realistic” (B) (T -ve)
“Great graphics and believable actions” (G) (T +ve)
*Need more extra” (B) (T -ve)

neutral (N) comments were:
“If you are a fan of gun wielding this is not the game for you” (B} (N -ve)
“Voyeauristic game” (B) (N) ' '

"Almost nothing you can't interact with” (B) (N +ve)
“Laughable game that annoys more than it entertains” (B) (N +ve)
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“Too open-ended and offers no hint of objectives and goals for players to

reach” (B) (N -ve)

“Pretty mundane and tedious game” (B} (N -ve)

“A smaller game than SimCity, basically it is about SimLife” (B) (N -ve)

“No overall goal therefore repetitive and boring” (B} (N -ve)

*Good and evil purposes is your choice” (B) (N +ve)

“Not fast moving therefore good” (G) (N. +ve)

“No fighting, which I hate” (G) (N +ve) .

“Have mixed feelings but now completely addicted” (G) (N +ve)

“Advantages: Highly Addictive Disadvantages: Highly Addictive” (G) (N)

*It's been superbly designed so that if you want something doing you have to

work for it"(G) (N +ve)

"It isn't as complicated as it sounds and theres a tutorial for nowces”(G) (N
+ve)

"The game has endless possibilities and has been very well developed” (G) (N

+ve)

“You may be frustrated after a while - no real goal - just build and make

them happy and then watch them live - many little intricacies to entertain
you” {G) {N -ve)

A summarised count of statements made according to gender can be seen in Table
9.11 below.

Comments +ve -ve Neither Total

Categorisation Statements | Statements | +ve nor ~ve Number
Boys | Girls | Boys | Girls | ‘Boys | Girls

Technicality - - 4 1 - - 5

Statements

Neutral . 3 6 5 1 1 1 17

Statements

Table 9.11: Positive and Negative Statements of Boys and Girls in the Early Version Phase

§

9.6.4 Views about Consgruct and Simulation Mode of Prolonged
Play

The views about Construct and Simulation Mode are affected by the phases of the
application. In order to look at the effects of Construct and Simulation, the views are
also best categorised under the earlier version phase and the later or more recent
version phase, Table 9.12 below is comments about the earlier version, and Téble
9.13 about the |ater or recent version.
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Phases of
The Sims
Development

Construct

Simulation

The Earlier
Phase

"Can bull doze or build” (B) (+ve}

"You can get rid and create a new one”
(B) (+ve)

“Choose the easy route of starting out
with a small house” {(G) (N) ot

Key:
Boys comment (B)
Girls comment (G}

W N =

10

11
12

13

“Prefer to destroy and annoy The Sims” (B)
(+ve)

“Allows to take control” (B) (+ve)

“Laughable game that annoys more than it
entertains” (B) (+ve)

“A simulation is an insult as it becomes so
real to the point you are drawn into become
part of the fabrication created” (B) (+ve)
“Game for power- mad people who like the
Idea of controlling lives” (B} (+ve}

"You basically control your own little world”
(B) (N)

“The . Idea of controlling excited the
megalomaniac in me. I could create nasty
families in some houses and perfect families
in others” (B) {+ve)

"If you are a simulation fan you must have
this and you'll be converted within a few
hours” (8) (+ve) :
"Who would have thought that running
people’s lives would be so much fun” (B)
{+ve)

“Once they commute from your little
neighbourhood they’re out of control” (B) (N)
“Play God or the devil” (B} (N)

“Game for the bossy type, if you like to run
peoples lives and take over then this is the
game for you” (B} (N)

"This is the ultimate God game” (B) (+ve)

Table 9.12: Views about Construct and Simulation Mode of Early Version Phase

All the views given about these two features (Table 9.12), construct and simulation

during the earlier version phase are positive views. The gender factor could not be
examined because most of the§e views come from boys. As the years goes on the
version becomes more sophistizated and grows with the child, More is demanded of
these two features Construct a’nd Simulation Interaction. Table 9.13 below are

views of the later or more recent version of The Sims.
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Phases of
The Sims
Development

Construct

Simulation

The Later /
Recent
Phase

[

“House can be built on hills so no need to
flatten the land”

"3D, e.g. more realistic looking skin”
“Genetic traits ~-DNA”

"Sims aged so you can watch your Sims
grow up e.g. being pregnant, going to
their first job, getting married. There are
options to stop aging”

"Relationships more realistic, react when

“Weather- rain, storms, lightning and
more” v

"Able to build doors and windows on
diagonal walls”

“Can build more than two stories high”

" A ‘Create-a-Sim’ option has replaced
the old way of ‘dressing’” your Sims. No
two Sims will be the same. You start by,
making your Sims entire appearance |
from preset templates and a lot of sub
sliders”

8 | “More career paths with levels,
Teenagers and elders have separate
career paths. E.g. elders, upon
retirement, receive a pension and will
receive money and not have to work
anymore”

9 | “There are also weekdays and weekends,
and your Sims establish work schedule”
10 | *You could customised objects e.g.
change colour of sofas”

other Sims walk Into the room”

uT B W

~

Table 9.13; Views About Construct and Simulation Mode of Later / Recent Version Phase

These comments show how the designer of the game, Wil Wright, tried to
implement what he aimed to create when he said that the next generation of The
Sims (Sims 2) would be * more expressive, more interesting and more lifelike, but
they'll still have that funny, open-ended, chaotic atmosphere like you see in this first
game”. One customer’s comment of the recent version was “The game is more story
telling based than the first. Maxis (the publisher) looked at many types of visual
story-telling techniques and styl¢s while making the game. The Sims 2 allows more
emotions, action, comedy, and fun for both Sims and players”

9.6.5 Analysis of Findings of Group 3

a. The Positive and Negative Views of Prolonged Play of the Early Version

From the above findings it could be seen that the game has grown with the child
ever since its release sometime in 2000. This is evident in the comments given by
the children over the years so much so that for the data of Group 3 the comments
from customers’ reviews had to be categorised into two phases, the early version
and later or recent version of The Sims.
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As far as prolonged played is concerned, most of the evidence was from the Earlier
Version Phase. There are both positive and negative views about the game in the
earlier form (the form used in the experimer_\t‘sl of this research study is this version
without the expansion pa'cks). When the ‘quéstionnaire was distributed, the
references to making babies were to the delu>;e combination pack of The Sims and
Living In.

On the issue of length of play, the poéitive views were about how the game was
enjoyable and fun for the children after two weeks. Fun means they are engaged. In
this period they did not realise how time flies.

The negative views were also about periods of play. FrcSrn the comments, the exact
time frame from the time they get engrossed and engaged to the time when they get
bored is not clearly defined and varies from child to child, When one says that she
was “still strong” meaning still enjoying the game after two weeks, another reports
finding things getting repetitive after the first week. Therefore the time they started
to get bored with the game begins within the range 5 hours, first week, after awhile,
after 3 weeks to something not specified like “no staying power”.

It is difficult to pin point whether they were referring to construct or simulation for
these answers except for one comment that simulation became boring after awhile.
For this section at least it could be concluded that after prolonged play the design
features do not create a long; lasting engagement effect. Though not specifically
stated whether it is for simulatijon or construct, the game tended to be repetitive
over time; the same thing over and over again and therefore becomes dull and
boring. A technique one of the children used to overcome this was to stack the game
away for.:a mcouple of months in order to rediscover it later on.

b. Other Comments During Earlier Version Phase

There are also some comments about the early version that is important to note.
Some of the technical and neutral comments about the early version have led to the
development of ‘The Sims’ to what it is today: more user friendly, with expansion
packs, 6n=iihe Sims, game consoles, 3D graphics, etc.
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Locking at the list, some children found the game difficult to play and therefore
expressed the need for the game to be more ‘user friendly’. Looking at the way
children play the game, they usually overcome this issue as they continue playing it.
The more and more practice they have in u'si'n'g the operative tools the better they
become in overcoming the motor skills acquisition problems. In the previous studies
this research found expressions like “It was difficult at first but after that it was ok”
(a child in Study 2).

Some children found the graphics impressive whilst others found them not realistic
enough. This might be a reason why a 3D version is coming soon. Whether a 3D
version could make a difference into engagement patterns remains a question.

When the game became repetitive, even though there is 6n1y one example here,
many children demanded other things be added on to it. This demand was alsc seen
from the children in group 1 and group 2 data mentioned earlier. Many of the
children in the questionnaire mentioned the expansion pack issues. This is why
expansion packs are present in most of the later versions.

The neutral statements add additional information. Some said the game was
laughable, others too open-ended. Some praised the possibilities of the game whilst
others find it pretty mundane and tedious. Some even found it repetitive and boring.
Some liked it because it was not fast moving whilst others advise fighter gamers to
disregard it. Quite a number however began to question the goals and objectives of
the game. }
_ |

In other words for this section of analysis it could be said that as the children
proceed with the game, the possibilities became exhausted and they therefore
demanded new things, The purpose of these demands is to enable them to set new
goals so that it continued to engage them.

c. Views about the Construct and Simulation Mode of Prolonged Play

What have these children to say about Construct and Simulation? What effect have
they on the prolonged play of this group of children? From the views given in Table
9.12 it could be seen that mbst views were about the simulation perspective. The
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children were mainly " describing their experience while playing the simulation
condition after they had used the construct condition. Most comments were positive
about both design features. These show the importance of having the two design
features together during play because during prolonged play what kept the children
engaged is the way the game allows the 'é’ip!oitation of its possibilities. In the
construct mode they could try different creations and then see what happened to the
characters in the simulation mode, In construct you could set your own goals and in
simulation you could see what you achieved. Therefore as the years have gone by
and more recent versions has been available the comments on these two design
features have become more about what they are now able to do with it than
expressions about their feelings whilst doing it.

The reviews of the later version (Table 9.13) are about the potential the new
version gives to players. But the issue of prolonged play remains unclear for this
newer version because for many children, having it would mean buying a new
computer system, which is possible for some but impossible for others. Therefore for
some children they will in the end move on to other things, without being able to test
the engagement potential of the new version.

9.7 Overall Discussion and Conclusions

While The Sims can remain engaging after prolonged play some features do reach a
limit of exhaustion. Role-plays became repetitive after some time because children
tend to want a bit more from them, e.g. what happens to the characters at work, at
school? What about shopping, go.lirng places on holidays etc? There is a need for more
constructing tools and decorations, e.q. Furniture colours to customise, more house
storeys than only two, more skin colours, faces, fashions etc.

Yet these two features still dominate the engagement phenomenon. As long as the
choices keep coming in the game it will continue to be engaging. They seem to
exhaust what they have already got, and then want to move on. Prolonged play has
different implications for construction and simulation. 'Prolonged use lifts the level of
aspiration of the children as in “not trying to do what they did before but trying to do
something more.” So they need more construction options and more realistic

simulations.
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Taking the data from all the three groups of children together it can be deduced that
the issue of engagement in prolonged play is about how much longer the feature
allows the children to set and achieve new and different goals. When the chances
become exhausted the children became Iesé-'éngaged. What was happening to the
simulation feature was that as the children used it more and more in whatever way
the simulation was set up they found they had been there before, they had done
that, and they got bored with it.

However, what kept them going in the construct mode was the fact that they could
still construct different worlds that got more and more outrageous like floating
houses, etc. which is all about fulfilling a need to create something different. But in
the end even this gets exhausted. So we find the construct mode keeps them going
for much longer that simulation and that is why it gets a higher score in the
experimental sessions from those with experience of prolonged play.

When even that gets exhausted, the development of the system has so far answered
the demands of the children to “give me something new to build with, give me
something else to work with.” That is why they want the Internet; they want the
extension pack, etc. What the children want is a bigger and bigger set of tools to
play.

Prolonged play is about fulfilling the need for the children to set further goals around
construction and meet higher and higher goals. They like, for example, to be free of
the constraints of the earlier éonstruction tools, designing in diagonals instead of
blocked type rooms. And what t'hey really like is when the new release gives them
some more of these opportunities. '

But after awhile they get to a point where they have exhausted all the play potential
of the simulation and they have even exhausted all the construct potential. We then
get them talking about the new possibilities of the new extensions. The important
thing is they needed the application to grow because they grow. In fact, not only
children, anyone who is using it, wants the design to mature with them.
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However, it is important to note that if designers keep trying to meet the needs of
the experienced user the design could become a barrier for those who are beginners.
This is where a goal setting design is needed. There is a need to design packages for
different stages, one that fulfils the needs of_rthe beginner with lower capability and
another for the user who had reached é" certain level of capability e.g. the
intermediate, the higher levels, etc. Modern games are in that kind of form and this
happened because people outgrew whatever was created for them. That is why the
game industry has turned to consoles where the creator can design levels and goals
to suit the capability of the user. The systemé‘;' too need to be changed to
accommodate these demands. Higher speed systems were needed or else the more
sophisticated game would not work,

9.8 Summary

Three separate sources of daté were examined to test the effects of prolonged play:

o The two children from Study 2 who had used the Sims for a month before the
session scored an average of 7.0 for the simulation condition and 9.8 for the
construction condition compared with 7.9 and 9.0 for the inexperienced
children, The inexperienced children showed a typical learning curve reaching
maximum engagement at the end of each conditien. However, the
experienced children started and stayed at the maximum for the construct
condition but for the simulation condition their scores deteriorated towards
the end of the session. The interview results show that they became
frustrated by the limitations of the particular simulation whereas the construct
condition enabled them E"o‘ keep trying new things.

o The twelve children wh'b responded to the questionnaire identified the
construct and simulation modes as the reasons for continuing to play the
game and that it was the combination of the modes (build a ‘world’ and then
see how it works in simulation mode) that was most effective. There were
frustrations about the simulation and also technical frustrations when the play
potential is exhausted and a technical upgrade would be necessary to provide
a new set of opportunities. )

o The analysis of the customer responses could not address engagement
directly but the positive and negative views expressed suggest that it is the
new releases that have kept the children interested over a long period. It
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seems that the most experienced users get most continued reward from the

construct mode when they are able to exploit the potentiai of the new
capability.

The children exhaust the potential of each 'version of the game to set themselves
new goals when they use it over a prolonged period and it is only when the game

itself becomes more sophisticated that they are able to retain their sense of
engagement.
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Chapter 10

Discussion & Conclusions

10.0 Chapter Outline

As a concluding chapter to the whole thesis this é:hapter discusses a number of issues
derived from the studies conducted throughouf the research study. It summarises
the model in terms of research results, discusses appropriate research to evaluate
the model and to develop it further and examines the implications for the design of
multimedia applications.
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Flgnrg 10.1: Chapter 10 in the Thesis Structure
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10.1 Introduction

Multimedia has great potential both in leisure and education. There are lots of
mulltimedia applications designed for children. A lot of imagination has gone into
these designs but evidence from the pilot study and literature has demonstrated that
there is still the big BUT that the children ﬁnd ‘them boring. The kernel of the whole
research was about discovering if this is true and if so to find out what we can do to
make the multimedia appropriate for children. Therefore the central issue of this
chapter is to review how far this research has achiéved these goals and what future
research is necessary. '

10.2 Methodological Review - Research Strengths and
Limitations

It had been a great challenge to develop this study and to get the Engaging
Multimedia Model to its present form. There are many ups and downs in doing this
type of research. Any piece of research has to have a focus but it cannot investigate
everything. The methods used in this research have their strengths and limitations
that need reviewing before the contribution of the research results can be assessed.

10.2.1 Research Method Strengths

a. Assessing Engagement:

First and foremost this research has been able to make a systematic assessment of
engagement across a variety of situations. In particular it has been able to look
systematically at what engagesf‘ children in an engaging application, “The Sims”. By
measuring engagement at eve}ry S-minute interval with these children in this
application, this research has obtained quite strong evidence of the way engagement
changes over time and what is causing these changes. The simple rating scale

worked well with children who would have had difficulty with anything more complex.

b, Varying and Changing Variables

This research also had strengths in the ability, to some extent, to vary the conditions
that might be affecting engagement. The results from these studies have shown how
engagement rises and falls in relation to these variables.
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c. Content Analysis

This research emphasised the engagement scale scores, as a simple way of getting
responses from children that measured changes in the dependent variable. The
interview data provided a lot of data to he!;?’explain why the engagement scores
were what they were. The video records also ‘prdvided evidence of key events that
were affecting the responses of the children. FL:||| analysis of the qualitative data was
not attempted but the triangulated approach contributed a lot to measuring the
degree of engagement and explaining what was affecting the children.

10.2.2 Limitations

What were the limitations of the research methods that were adopted?

a. Limitations in Measuring Engagement
One of the weaknesses of the experiment was that, once the investigations turned to
forms of muitimedia that were predicted to be engaging, most of the marks were at
the top end of the engagement scale. This meant that it was not easy to use the
scale to separate out degrees of engagement. However, the qualitative data from the
videos and the interviews helped to identify the circumstances when extreme
engagement occurred, i.e. when the children were really upset not to be able to
continue. In future experiments, however, it would be valuable to re-calibrate the
scale to avoid this ceiling effect by having scales reflecting more the different
degrees of engagement.

b
b. What happens with Prolong"'ed Play? - The Time Factor
This research reveals what happens in 40-minute periods. Study contributes a bit
about longer periods but not a lot. This is one constraint of this research study.
There was limited time to pursue further in this area. Therefore other research could
look at this area of prolonged play more intensively in order to see what sustains
engagement and for how much longer, in order to see how, when and where does
the engagement effect ends.

292



c. What happens with Other Application? — Other Settings _

It is important to note that this research only reveals what happens in relation to one
application, that is, "The Sims". Suppose the application was something else that is
also engaging, perhaps something educational that is of more specific in nature,
would the same patterns be found? Would the variables construct and simulation
have meaning in other application and could they be used to produce the same
patterns? That has to remain as an open question.because this research has only
been able to do one application.

The next research should be to confirm the results in another setting and with
another set of children because one cannot dény the fact that it might be possible
that the effects in this research were entirely of “The Sims” or of the children. These
research results have yet to be generalised and to obtain results from other
applications would clarify the generality of the model.

The model has been constructed from the results of studying ‘The Sims’ but it is
offered as a mode! of engagement in relation to all multimedia applications. All the
variables, with the exception of previous experience, criginate from the literature
and there are good reasons to believe the model will have explanatory power beyond
The Sims. We might anticipate, for example, that interactivity that enables the user
to control and test out effects (as in simulation) and interactivity in the form of a tool
set for building and construction will be important engaging components of a wide
variety of multimedia applicatio;'\s.

e. What happens to Gender aind Age Performance in Other Applications and
Settings?

The results of this research have suggested there is not a lot of difference between
the boys and the girds within this age range. The Sims was an attractive and
engaging game for both boys and girls. As Study 5 suggested, girls valued it because
it was slower paced than many fighting applications but boys did enjoy this kind of
game as well. This may not be true in other applications. There may be some
differences between children that are more important when using other applications
and therefore the next study could work upon this area as well as paying fuller
attention to differences in gender performénce. '
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This study used children in the age range 10 to 14 which is a period of dramatic
development in children. The aim was to create a model which applied across this
age range and hence the effect of age differgnf:es was not studied directly, Age was
a variable balanced in each study so that it’ldid :not confound the effects of other
variables. Nevertheless, as the study of proionged play shows, children mature
quickly and develop new skills, aspirations and goals and any game that cannot cope
with different levels of interest and capabilities. will have limited engagement
potential. A systematic study of age and mental maturation would be another
research area worthy of investigation.

f. Disassociating the Effects of the Variables in the Model .

One of the limitations of the research programme was that it proved impossible in
the context of using the Sims to disassociate the five features in the model. It was
therefore impossible to test, for example, the effects of immediate or delayed
feedback on engagement. It was possible to separate the effects of construct and
simulation but this too caused a problem because, as the study of prolonged play
demonstrated, it was the integration of the two, i.e. construct and then play the

simulation, which sustained engagement in many instances.

A detailed examination of the model would therefore entail the development of a
multimedia vehicle for the research which would allow the manipulation of each of
the variables to be able to explore, for example:-

the nature of feedback e'dfg. immediate or very delayed

« the way the children intergct e.qg. indtvidual, in groups, etc.

* the use of varying input devices e.g. joysticks instead of mouse, etc.
s the use of audio e.g. with sound effects and without sound effects, etc.

» the effects of immediacy on the development of motor skills e.g. speed of skill

acquiéition amaongst children, between genders, across age ranges, etc.

+ the effects of changing the level of aspiration of goal setting e.q. especially
the effects of what happens after a longer period of time, etc. It is important
to study what happens if the goal is set too high and the child is faced with a
series of disappointments. Would they give up? How to determine what is the
right level of challenge could be an important research topic.
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From both the strengths and limitations listed, it is concluded that this research at
present is at the stage of knowing that the question of making a multimedia
application successful has a lot to do with what will engage children. It is to be hoped
that the model that has been developed can be tested in other settings and used as
a guide in the development of multimedia appli¢ations.

10.3 Lessons learned about working with children

In reviewing the research methodological approach‘ of this thesis it is important to
note that the subjects under study were children. Because they are usually
unpredictable, there is a lot of homework needed before researching on them. The
whole research process of this thesis had gone through a lot of hurdles and
obstacles; from selecting age groups, to selecting materials, to designing
experimental conditions, to finding experimental locations, pastoral, food, transport,
tokens, etc. One of the more successful features of this programme is that this effort
was rewarded by the collection of valuable and reliable data from the children who
took part in the study and lessons can be learned about what worked and did not
work.

Some prominent examples where lessons were learned were the choosing of
methods that work with children, modifying research instruments to make them
relevant for children and findings ways of helping children to articulate their
responses to the multimedia applications.

&
10.3.1 Researching Children
At a surface level researching children could be similar to researching adults.
Research is about giving children things to do, observing what they are doing and

guiding them to try to do things, etc. However, this is not as straightforward as it
seems with children,

It is much more difficult getting children to provide answers e.g. that design is

terrible and what it ought to be, etc. Children are often used in a UCD (User Centred
Design) method but they tend to be used to reflect about what they think and what
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they want which, may be, is much more un-reflective than it would be with an adult,
So how did this research overcome this problem?

A practical approach was to look at how they'used an application. Looking at how
they used the system was much easier than"‘e‘liciting answers by written questions.
But one could not get much by looking at sho& sessions. The challenge was to get
them to use an application in many different ways and from this to ask them why
e.g. that thing was difficult for you, why was this more fun, etc. Therefore, this
thesis used a variety of methods to get its data from children. It started with a
grounded, unstructured survey and moved on to more experimental studies to ‘test’
what matters to children.

10.3.2 Research Instruments

There was a need to make instruments friendlier to children users. The engagement
rating scale was a very simple representation of how the children felt and they
quickly grew to use it without it interfering with their interaction with the Sims. The
smiley faces representation seemed to help them relate to how they felt. Any written
guestions and instruments to be used by the children in this study used typography
and font sizes that suits children e.g. a Comic Sans Serif was used in experimental

instructions to children to give it a ‘child-like’ effect.

10.3.3 Helping children to, articulate

Getting answers from children is rather difficult for some children. Chiidren are not
necessarily articulate. An engagement scale score of 0 to 10 with smiley faces was
created as a simple way of getting responses from them to partly overcome this
problem. Besides that, this research used lots of laddering technigues of questioning
in the interview sessions to elicit answers. These sessicns could sometime be quite
time consuming. Questioning them in places and conditions they are comfortable and
at ease with e.g. while eating with them, etc. was helpful but did not always work.
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10.4 Other Issues to Ponder

10.4.1 If given another chance

Overall the whole research study had been exciting and interesting. If given a chance
to do it in another way the options maybe'fo' do it the same way with the same
methods again but this time with more updated technology. At the time the study
was conducted, digital cameras were rare and performance unpredictable. There was
no software that could detect facial expressions and interfaces at the same time.
Therefore the most interesting findings were the "c'nnes done in the usability labs
where cameras are placed at different points in the room to get the same effect.

The settings were sorhewhat the same in other places of study but images were not
as good a quality as the ones in the lab, because some cameras had to be placed in
awkward positions and at times faced unforeseen obstructions. Having web cam and
software that could detect interfaces and facial expressions at the same time could
save time and may make it more portable. The number of children could be doubled
and more studies could be conducted and examined rather than taking limited
number of children in the usability lab, in homes and activity rooms, etc. at any one
time.

10.4.2 Other Future Research Opportunities

There are a lot more areas to look into about children and multimedia. When
concentrating on methods the researcher would plan to use a similar approach to
investigate children's reactions to other design elements like illustrations in books to
animations in multimedia, looking at preferences of likes and dislikes, etc. The idea
would be to develop a model that will help us to understand which of these design
elements (illustrations and animations) works best for children, where, when and
how. It would be interesting to know whether what they said they wanted was really
what they actually liked. Maybe, going a bit further into the future, it would be
interesting to investigate issues about differences in playing experience between 2D
virtual games and 3Ds and the ‘eye toy’ 4Ds of the VR world.

There are also other areas worth investigating when using games as an investigative
vehicle. With The Sims in particular, a further study could be about how cuitural

knowledge transfers or cross-cultural transfer affects the creativity and imagination
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of children when interacting with multimedia. Since The Sims has been translated
into many Janguages a likely example would be e,g. of children between nations,
There are also other areas affecting gender like problem solving and strategies.
Another could be about feelings and reactiorjs of players playing Sims on-line with

multiple players, etc.

Whatever the investigations the findings would enable us to know further what really
matters to children and this would in turn help us understand them more when
designing educational materials for them. Maybe it is worth pondering about the
polemic between these responses given by two children. One child said, "We can still
learn in games if well designed...” whilst another said ™ A game is a game whatever...
I can't learn from it.” For the researcher the best way to please both sides is to
disguise it. Why not design something educational the “game-iike"” way? Would that
do the trick? Maybe the Engaging Multimedia Model could give us a clue on how to
go about designing multimedia of this kind for children.

10.5 The Research Programme

The overall purpose of this research was to find out what really matters when
designing multimedia for children, The story began by finding out what works and
what did not and the whys behind it all. In this preliminary scoping study it was
revealed that multimedia, as an approach, was rated higher than books but the
children found the multimedia applications shown to them much less interesting than
the corresponding books: These findings seem to suggest that the children did realise
the potential of multimedia but‘.&did not like the design of the multimedia applications
- given to them. [

The pilot study demonstrated that the most important factor about children
preferences with the multimedia CDs had to do not only with the ability for them to
interact with the system but also to have design features that could draw the user’s

attention so that he or she would not want to stop when asked to do so.

This sense of “engagement” or “being engaged” will enable the user fully immersed,
the moment in the timeline of interaction when they are totally cut off from their
sUrroundings through a force derived from within - intrinsic motivation. This Stanton
(1998) refers to as hedonic. Therefare, the whole business of fulfilling the children’s
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need is to find multimedia that has properties that helped them to achieve this state
and remain in it.

As a result the experimental programme beclalme focused on the features of the
multimedia that could create this sense of enﬁ%gemént. The study started to develop
a theoretical framework that was later testéd and retested and ended in the
formulation a muitimedia design model that engages children. Each experimental
study conducted illustrated how engagement really worked in a multimedia
environment. '

10.6 What did the children want?

What did the children want that could make one multimedia systerhs more engaging
than another? Findings from the pilot study demonstrated some needs that would
help them stay engaged:

. hildren_wan a_system_that allowed th be in control or in charge.
Books were preferred because they preferred to read rather than be read to.
" They could flip through the pages and feel them. They were more in control of
what they wanted to see because they could look at the information at their
own pace. Therefore the system should allow some form of manipulation to

let the user being in control and to role-play.

+» Children wanted a system that allowed them to create.
© Some comments about Ilrjternet systermns were not knowing to whom they
were aimed and not giving them a chance to put their name to it. This wish of
wanting to create is all about having a chance to get some form of ownership
or personalisation into the system they are interacting with and not having
everything already there “created” for them like the information CDs for
children, |
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Children wanted to see what the impact would be if they did this or that to
the system.
They wanted some form of immediacy to enable them to see immediately

what happens if an action is taken like a position of the cursor change when a”~
mouse moves to a certain direction, -etc. Not knowing what is going on is
disturbing to children. o

Children wanted feedback Qfeferably immediate rather than delayed.

When they were asked to compare finding answers from books to that of quiz
answers in multimedia the- children preferred multimedia because the
feedback was immediate and not too delayed.

Children wanted goals and purpose for doing something_either set by them gr
set for them,
In the pilot study, the children were free to play around with the multimedia

given to them. The purpose was to see whether the design features in the
muitimedia could give some form of motivation to attract them to it, The
findings show that goals are important for children, either set by them or set
for them, that is, either extrinsically or intrinsically motivated. Since the
children did not receive any external direction to use the system they got
bored looking at the information CDs after sometime, except for one
application, which was a game CD. Compared with the other CDs this game
CD, even though some admitted it was for younger children, engaged the
children, particularly in trying to solve and finish a picture puzzle. Therefore,
when an external drive is not present, the multimedia must have goals either
directed to the children; by the system or it must h1ake it possible for the
children themselves to segt and achieve their own goals (task closure) or to
arrive a certain level of attainment.

To sum up the findings from the pilot study it appeared that what children wanted

was an application that let them: be in control, work at their own pace, manipulate
the system, play a role in the action, create, see the things done on the screen
immediately, have feedback that is not too deléyed, and have goals either set for
thern or set by them.
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A review of the literature about engagement and related concepts reinforced these
conclusions and led to a provisional statement of the five design features that
contributed to the experience of engagement.

10.7 The Five Design Features
The five design features are:
* Simulation interaction which allows the éﬁi!d to act on behalf or to role-
play
« Construct interaction which allows them to build and create

» Immediacy which refers to seeing every movement made when interacting
with the system

« Feedback, which is best if immediate rather than delayed

+ Goals that are clear either set by them or set for them when no external
motivation is present

A provisional proposition was that having all these factors present should made a
multimedia system engaging.

In order to test these properties the research needed a multimedia application, which
possessed these attributes and which could be manipulated, for example, to increase
or decrease some of these properties. A review of current multimedia systems
showed that The Sims received very high ratings from children and, on inspection; it
had all the necessary attributes. It wa's,“'ln consequence, chosen as the vehicle for
the experimental programme. '
4

As a popular game about Life Management The Sims let's children do role-play and
be creative. It gives immediacy to actions made from input devices on screens, It
gives feedback: immediate when they are building and rather more delayed when
seeing the consequences for families. Its goals are either directed or non - directed.
Most initial goals are task directed by designers but when the child wants to continue
playing, the child can set the goals.

10.8 Towards a Model of Engagement

Even though it did not prove possible to disenténgle all of these factors so that they
could be separately tested, the following overall conclusions could be drawn from the
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experimental programmes set out to test the role of these five factors in creating an

engaging experience. The findings were:

When all five features are present children achieve a high engagement score
over a 40 minute period

Enabling children to set higher goalls for themselves, as in construct
interaction, often led to more sustained engagement

Children with prior experience of the game became engaged much faster than
those without experience

The Construct Interaction condition tended to sustain permanent skill
retention better than the Simulation Interaction suggesting that motor skills
are more reusable than mental model skills -:

Children continue to develop and therefore their aspirations with any
application change over time. They continued to be engaged by the
application whilst they could still achieve new goals with it

A model built from this summarises the results from these studies and having initially

demonstrated how the five factors interplay to create an engagement experience,

there is now an inclusion of a further factor, the sixth factor of the past experience of
the child.

10.9 The Model of Engagement

Goals and 5 Setting Goals
Mental Model

Level /

Motor Skills
Level

An Engaging Multimedia Design Model

Previous Experience

Simulation Construct

| . ||~l ENGAGEMENT

Interaction and chl "
Immediate chievemen
Feedback _> of Goals

Figure 10.2: The Engaging Multimedia Design Model! for Children ' 302



10.9.1 Introduction

The initial hypothetical statements have been no interaction chances means non -
engagement, less interaction means lower level of engagement and more interaction
means higher level of engag-ement. Through Eé‘sts: on an engaging application it was
demonstrated that for most children, except for one or two that were quite happy
just to look at it, no interaction does mean non-engagement. This finding supports
the hypothetical statement that interactivity is premier in any form of engagement
because no interaction does mean non - engagement. Therefore, basically a
multimedia has got to be interactive in order for it to be engaging. The children have
got to be able to do something and see the impact on it for them to be engaged to it.

There are a number of interplaying factors that seems to contribute to the
engagement phenomenon, A better understanding would be to look at the model in
relation to the findings from the set of experimental programmes conducted in this
research,

10.9.2 Interaction and Immediate Feedback- Motor Skills Level -
Achievement of Goals

The model proposes that the consequence of being able to interact and to get
immediate feedback causes some form of engagement. The cognitive skills that were
being used at this stage are motor skills. The operative tools that are involved are
e.g. operating a mouse click, idrag and drop, etc. The interactive activity uses a
certain level of motor skill that ephables the user to interact with the system and gets
immediate feedback from it and all the interactive activity that cccurs at this lower
end of the model are about getting immediate feedback. Engagement levels tended
to reflect whether the children had mastered these skills; if they had not and they
encountered problems, the level went down. When they had the skills, the level went
“up as they tackled higher goals.

Initially it was thought that if these factors tied together well then a basic set of

goals was achievable and therefore could cause the user to be engaged. The children

will use a certain level of these motor skills, easily learned by those with experience
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but harder for those without it, to achieve the goals. But was it so? Is having a set of
motor skills to operate an interactive session, which gives immediate feedback
enough to give an engaging experience? '

Evidence from the pilot study suggesté'a‘I that it was not necessarily as
straightforward as this. Children were not necéssarily engaged just by having some
desirgn feature that allowed them to interact using some basic operative tools like
clicking a mouse button to e.g. find out the meaning of the word in bold, or click to
see how the heart beats, etc. The children quickly get bored when they had only a
few things of this kind to start with; but they also got bored even when the design
features are in plentiful variety.

The purpose of the pilot study was just to see whether the design features in the
multimedia could attract children’s interest to it. It was found that ha\ring the
capability to interact did not necessarily mean that the children could be engaged by
it, some might, but only for a short time span. On most occasions the children found
them boring. It became evident that the interaction in these circumstances tended to
cause children a sense of passivity because the design feature, though interactive,
lacked the ability to allow the children to do anything with it that would lead to an
engaging experience,

Thus results from the pilot study suggested that children felt bored because there
was nothing to do. The CDs had useful information. So what? It is useful if they are
e.g. researching something, eté. but if otherwise a game CD was most preferred. It
is of no wonder the educational €Ds bought for children by parents in the homes are
left on the shelves till an external force, e.g. looking up information for homework,
etc. is present that causes them to use them,

In other words for a child to appreciate and like a multimedia application there must
be some kind of activity occurring between the user and the computer application
that helps them stay engaged. Schank (1993) suggested that students learn well
when they are engaged in active exploration, interpretation, and construction of ideas
and products with muitiple resources,
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‘Therefore in a situation such as the pilot study there was no way to sustain a child’s
interest with the educational CDs except for one game CD, if there is no force either
external or internal to make them do it. The pilot study demonstrated that having
the ability to interact and get immediate feedback using basic motor skills was
necessary but not sufficient for engagement;';cﬁey‘did not help children achieve a set

of goals that is intrinsically motivating if external motivation is not present.

Therefore the main conclusion of the pilot study was that the forms of application
that were shown did not engage the children. The children were viewing them rather
than interacting with them and they soon became bored. What else then needs to be
present for a multimedia to be engaging and to sustain engagement?

10.9.3 Simulation —Mental Model Skills Levels - Achievement of Goals

Children wanted a system that allowed them to be in control or in charge. Therefore
not only should the system allow a certain form of interactivity, the system should
also have features that enable the children to manipulate so that they could be in
contral and role-play. This form of interactivity, which in this research is referred to
as simulation, could engage children and sustain engagement.

At this stage in the model, the children are considered to have acquired the motor
skills needed to operate some operative tools and to be able to move on to the level
of goals and mental model skills. The simulation feature gives the child the ability to
achieve goals, either set for them by the designer or set by them from within
(intrinsic motivation). This leads ito them wanting to complete tasks to achieve goals
which Lewin refers to as task closure, or wanting to reach a target to fulfill a level of
aspiration. The cognitive skills affected in the simulation mode were the menta!
modal skills.

From the experimental conditions set up for this research, it was demonstrated that
this type of interactive activity did contribute to engagement. However, the
variations in them, like the rise and fall, speed t¢ reach maximum engagement, etc.
were influenced by the previous experience of the children with the system under

study. Findings from the experiments have demonstrated that this interaction type
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tends to engage children and sustain engagement much faster and longer with
experienced children than children without experience.

These studies also revealed that the mental model skills tended to be a little more
unpredictable than motor skilis when achiéviné goals were concerned. This is
because individuals tend to have to develo‘p specific mental models for each
simulation e.g. it is harder to understand a situational event than to ride a bike (if
someone had the skills already).

Motor skills, which tended to be operational, like skills in riding a bike, swimming,
etc. even though sometimes hard to acquire, seem to be easier to re-use in a new
situation. The Test Operate Test Exit (TOTE)} paradigm (Annett, 1969) operates very
well in motor skills. You do it (operate). You test it. It works or does not work. You
test it again and move on. Let's take an example of a situation when you want to go
to work. You start the engine of the car. The operating systems work. Without
further ado, you go to your destination. You just continue driving without even
realising the mechanisms involved in driving the car to get there (depressing the
clutch, changing gear, etc,).

The children had set a goal their wanted to achieve and used the motor skills to get
them to reach the target. If the motor skills needed to be reacquired or a new one
needed to be learned, e.q. changing an operating too! from mouse click to drag and
drop, etc., the TOTE feedback loop needs to be rerun again before the goal could be
achieved. When children had to, rethink motor skills, the engagement level tended to
dip before rising again as goal acpievement was once again a possibili_ty.

Mental model skills, however, tend to be more situational in nature, at least as far as
this experiment was concerned. Thus, when Iboking at it in the TOTE feedback loop
perspective, the simulation interaction behaviour in the experiments gave a “roller
coaster effect” to the children’s engagement levels. The fact that the goals were set
for the children instead of letting them set their own goals affected the engagement
phenomenon even more. In this experimental study, e.qg. the fact that the characters
have already beeh set by the experimenter, meant the children had to figure out for
themselves in the play session what the characters were and how they would
behave. This delayed the time when they could set their own targets, e.g. decide on
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actions and see If the characters behaved as expected. Results of the studies
demonstrated that, even though this type of interaction did sustain engagement for
a long period of time, it reached its maximum level of engagement slower than-
construct interaction, even for children with previous experience,

10.9.4 Construct —Mental Model Skills Levels - Achievement of Goals

Children wanted a system that allowed them to create. Therefore not only should the
system allow a certain form of interactivity, the sQStem should also have features
that enable the children to create something, to make it part of their own and a
. chance to put their "name” to it. This form of interactivity allowed them to get some
form of recognition for their capability and to not have everything already there
“created” for them. This research refers to this factor as construct and the model

proposes that this engages children and sustains engagement.

In construct, the motor skills used can be used each time. It is much easier to use
operating tools to build and create a house than to manage the life of the characters
in the simulation mode. Thus the childrén doing this type of interaction get to set
their own térgets much faster than the ones doing the simulation type of interaction.
That is why they reached their maximum engagement level much faster in construct
than in simulation. The TOTE feedback loop exists here but the effects of rise, fall
and regressions in engagement patterns is much less here and tended to be at a
much earlier point in the play session than when playing the simulation mode.

The model has many arrows leading from ‘setting goals’ to ‘construct’ because
‘construct’ has many opportunitiés fér children to set and achieve different goals. The
‘tools” allow the child to build many different things, even a floating house, As a
result, construct mode has more potentiai for engaging children than simulation
because it gives more opportunities than the simulation mode.

10.9.5 Previous Experience and Sustained Engagement

What makes children engaged and allows them to stay engaged has a lot to do with
the drive that gives energy and direction for a person to continue doing something

mostly to achieve some form of rewards either extrinsic (praise, marks, money,
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success, etc) or intrinsic like Lewin’s field theory of task closure, level’s of aspiration,
etc.

Yet for children, as far as learning through play is concerned, engagement steps in
when the line of demarcation between the two kinds of rewards disappear. For the
children in this research, at least, engagement’is all about the drive from within, an
intrinsic motivation of not wanting to stop, a point in time when the drive from
without becomes “irrelevant” to the situation under study. There are a number of
reasons why this phenomenon happens.

At most times it is all about goals setting, Some design features sustained
engagement better than others because of the wider scope of freedom of goals
setting the design promoted as in Construct Interaction. Others tended to restrict
freedom of goals setting thus hindering the extension of creation and imagination,
which in turn resulted in a much shorter engagement span as in Simulation
Interaction.

Goals, intentions, dreams, and desires are in most circumstances affecting the
mental model skills of the individuals, whilst tools used to achieve these goals are
affecting the motor skills of the individuals. Therefore ‘being engaged’ is about
having these skills interchanging until the goal is reached. The previous experience
factor accelerates the process to reach this engagement phenomenon. The more
experienced the child is the faster the child reached this stage of ‘being engaged’,
when they could set their own goals. '

4

The limit in engagement is reacf!ed when the design system exhausts the chance to
set and achieve advanced goals. Therefore engagement can be sustained as long as
the system can successfully continue to give chances for users to set more goals.
That is why in The Sims, the designer had ventured into designing for playing in
consoles and play stations setting targets and levels, and for playing on-line giving
more add-ons and extension options, and multiplayer' networking systems. The
reason was to give chances to users to set more advanced targets and goals beyond
the ones they have already reached to sustain this *being engaged’ phenomenon.
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From all the studies that followed after the pilot study it was evident that The Sims
sessions were found to give a very engaging experience because the system allowed
the children to reach the stages of setting their own goals. And from the model the
faster the design feature allowed them to reach that stages the faster will they be
engaged to it. Since motor skills acquisition in. construct interactivity is much easier
to re-use, the children got to the setting goals stage much faster than mental model
skills acquisition in simulation interactivity. For this game at least having experience
in the game affects the speed to reach this stage.

As far as sustaining the engagement phenomenon is concerned there are still open
questions. The question is for how much longer does this effect last if the children
are given a much longer period of play. One thing that seemed to surface is the
possibility that construct interactivity might sustain a much longer engagement
effect than simulation interactivity because construct interactivity tends to allow the
children more room to manoeuvre in their creative activities.

This research has gone someway into this area of prolonged play but not as much as
to give a firm conclusion about it. Enough to say that children at this prolonged stage
play will continue to set further targets and goals but will move on to other things
eventually, especially when the desire to continue is hindered by the inability to fulfil
facters that are rather external and beyond the user’s control e.g. when the system
fails to deliver because the graphics became more sophisticated and demand more of
the system than it is capable of, and / or / costs more to upgrade or buy a new one,
etc. i .
|

10.9.6 The Scope and Limitations of the Model and How it Might be
Further Developed

Any model is inevitably limited by the situations and data that led to its creation, It
might be considered that this is a model of what affects the engagement of children
of a certain age in a certain cultural setting when using the Sims in 40 minute
periods. Some effort has been made to test the model beyond these constraints, e.g.
by considering other multimedia applications in the pilot study and by looking at
prolonged play in the final study. However, it was not possible to carefully control
these studies and the data often does not relate strongly to the model. One way of
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examining the generalisability of the model is to compare it with the other models of
human behaviour discussed in chapter six.

The Technology Acceptance Model (TAM) is a well established model relating to how
people use systems in work settings and seé§'.'usage arising from the ‘pull’ factor of
utility and inhibiting factor of usability problems. The engagement model presented
here stresses the 'pull’ factors of having a set of goals and the interactive capabilities
to achieve them. It does not dwell on the usability difficulties if the child finds they
have trouble using the system functions but they are clearly important from the data
in the experiments. A system may have the potential to be engaging but if a child is
overstressed by the difficulties of using it they clearly can become disengaged. An
interesting way of developing the model would be to examine more closely the effect
of varying the usability of the system to see how the child’s desire to achieve goals is

affected when there are operating problems to overcome.

The menta!l models approach of Woodhead (1991) sees successful use being
dependent on the match between the ‘models’ users bring to the system and the
‘models’ contained in the system. This is expressed in the engagement model in
terms of the effect of previous experience and the closer this experience is to using
the particular application the more likely it is that the user will experience
engagement when using it, One interesting feature of the engagerment model is that
that it distinguishes between generic motor skills the user needs to operate a range
of applications and the specific knowledge (the cognitive model) that relates to a
particular application (and even perhaps to a particular simulation).
Y

The fact that the engagement model is consistent with models created for adult
users in otherAsettings suggests that it will be found to be generalisable beyond the
use of the Sims. There are, however, a range of specific tests that could be
unde&aken which would both test the model and extend its applicability. Some of
these are as follows:- '

= Longer periods of use and Increasingly levels of aspirations. Gather more

systematic data about what happens to engagement over longer periods of use
especially as the level of aspiration for goal achlevement changes.
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Examine more systematically the relation between the goals that are set and the
usability of the system. What levels of usability actually interfere with
engagement sufficient to cause disengagement? '

Test the model with a range of different multimedia applications that also have a
reputation for engaging children. Do tﬁey-‘fbr example, include the equivalent of
the simulation and construct mode of interaction? The model would very strongly
predict that prolonged engagement will only occur when the child can achieve
control over the application in order that they can be creative with it.

Examine the issue of where goals are set. The“'model recognises that the child
may set the goals or the system (or sorme combination of the twao). However, in
‘ many circumstances the goals or the framework of use might be set for the child
by an adult - by a teacher or a parent, for example. How does this source of
motivation influence the engagement level achieved by the child?

Explore the relation between engagement and learning. This research has not
addressed the learning of the children but has focused on their experience of
engagement. The media debate that the issue of whether multimedia use leads
to learning remains contentious. The process of engaging with a multimedia
application does appear to have many of the characteristics of learning; of
mastering the system, of setting and achieving goals etc, but no formal study has
been made of the skills or knowledge that the children retain at the end of
engaging forms of interaction. We may hypothesis that an engaging experience
with an educational multimedia application will produce learning and such a
hypothesis should be testable. '

10.10 Implications of ﬂ?signing for or with Children

10.10.1 Designing Multimedia for Children

There are a number of implications in the designing of multimedia in relation to the

findings of this research and the model. This research has given insights for

designers to ponder be they designers of children’s edutainment applications or

those solely for educational purposes. It is not enough to lay down the rules of

instructional design. Nor of using some form of design convention or principles

.designers usually follow when designing multimedia. The designers should ask

themselves some of the following questions when designing for children, be it a

multimedia application, an electronic game, a virtual reality eXperience for children,

311



or anything that involves getting children interacting with a technological invention
or system, etc.

1,

How are the children going to interact with this application or system?
Interaction must be present in order'f'o' engage them. Passivity is a put off in
any kind of systems design. Therefore the main factor would be to know
what the designer wants the children to do with the application or system.

Is the interaction_design style appropriate féf them, usable, etc?

The next question to ask is how to make the design appropriate for each age
and level of attainment? Having something that is too difficult and
unachievable will make the children leave, discard the multimedia and never
want to come back. Having it too easy, not challenging enough, etc. will
lead to the same result. The aim is to make it just about right, which at
times, could prove to be very difficult. It needs lots of iterative design
sessions to achieve that which is most appropriate, |

What goals can they set with this application?

When designing for children (this could happen for adults too), there is a
tendency for designers to set their own goals in the design they create,
through assumptions more than from direct evidence. Such moves defeat
the design motto “customers (in this case “users”) come first”. Therefore
some designs fail to reach a sta.ndard that pleases children. Thus, it is no
wonder that children express their dismay in not getting what they really
want. b

I

Whatever the application or system for children it is very important that the
system allows goal setting opportunities. Therefore for educational
multimedia to be successful the goal, If not present in the application, must
come from an outside or external force. The application must include in its
package e.g. a teacher’s guidance pack, classroom activities pack, parents
and child activity pack, etc. anything external that could highlight the goal
settings opportunities that will help the children to become engaged. It
might not be the “very exciting and fun” kind of engagement for the
children, but children do what they have to do when learning is concerned.
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The learning mindset is there in every child. The only thing needed is some
kind of force to instigate it.

4. What chances have they got of imgrd\'/i'ng"gr increasing their cdmpegengg in
respect to this? .

When the purpose of the design is to help children become engaged but also

to stay engaged, then the feature must. allow the children chances. to

improve or increase their competence in achieving other goals either set for

them or set by them. The wider the opportunities given to improve or

increase their competence the longer they will stay engaged by the system.

The most important factor to remember is the goal must always be
. something achievable fairly quickly and not too delayed.

10.10.2 Designing Educational Multimedia for Children

There are two significant areas to consider when discussing issues about designing
educational multimedia through the engaging multimedia design model’s
perspective: one, in its design context and another in its user’s context.

1. Design Context

In an educational multimedia design context, the designer should consider

-~ including design features that let children play a role as in simulation and to
create as in construct. ""The feedback must be kept immediate. Tools must
promote immediacy and be easily manipulated and goal-setting opportunities
must be ever growing and meaningful. If these elements are present in an
educational multimedia it is likely to be the engaging for the child.

Doing the design in the suggested way could help maintain children’s interest
in the software created for them more than having just bare facts on the
screen like those of encyclopaedic multimedia format design for children.
Children do learn well when they are engaged in active exploration,

interpretation and the construction of ideas and products, etc (Schank, 1993)
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2.

User’s Context ‘

This research has indirectly highlighted the importance of the way educational
multimedia should be used in the schools and the home. If an educational
multimedia is to be used in the schoq]s, the package must include guidance

_and activity packs monitored by teachers and parents. Having the schools

campaign, encourage and set up themes and programmes that encourage
children to use these materials to find information is a bonus point to
stimulate the full usage of multimedia in the §_choo|s and the homes,

Cuitural psychologists have revealed that educational multimedia in the
homes are not the likely choice for children’s use in their homes unless the
parents are also involved when using it. Having parents besides their children
in such an activity Is an idealistic ambition. Very few parents have such a
chance to be able to do that with their children.

From the findings in this study it could be suggested that if parents, teachers,

‘etcdo plan to use multimedia CDs, sorme guidelines would be:

a. Treat educational CDs as reference sources like having a set of
encyclopaedia in a home, one or two on history, others on the
sciences, geography, languages, dictionaries, etc. for children to look
up for homework or any form of educational home activity.

b, Buy edutainment CDs if the plan is to let children play them on their
own. Some suggestions would be finding the ones that encourage
them to role-pla""y, be a pilot, an architect, a doctor, a parent, a
teacher, etc. !

C. Add also some that allow them to construct, create something, build,
and rebuild, etc. Suggestions to designers, e.g. in making the *Human
Body” multimedia CD more appealing to children would be to let the
children create their own “human”, “play god”, maybe for example,
find ways that make children realise the reason why the stomach
intestines were not placed in the upper part of the body, the logic
about rain formation, what If the ecosystem is disturbed, etc. instead
of giving them information after information, that they could read by

flicking the pages of an information book. Trying to solve problems,
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and buitding “logic from critical reasoning, would definitely help children
to learn and understand things rather than spoon-feeding them with
information. '

Multimedia has great potential and 'L-.r"s:ing it in a manner that could help
children be engaged would realise this potential. These suggestions restate
the argument that children ‘do learn through play’. Some do not totally agree
with this statement. The question they pose would be: how much of play time
should be given, of what type, when, where éhd how? But, if the elements of
what engages children are included in the educational design materials, at
least, the time they are involved in free play is time well spent.

10.10.3 Designing with Children

Looking back finding answers about the best design for children is not only about
including them in the design process, i.e. using them as informants, testers or
evaluators, It is not enough having them as design-partners, as the literature shows
even when designing for adults, the ones that are most likely to be engaged with the
system were those users that are involved in the design process. They are not
therefore designing for “actual users” or “"onlookers” or “outsiders”.

From the ‘perspective of the model there are two more roles children could play in
design. As design partners the children could have a chance to convey what they
want in the application, to suggest goals they want the application to set for them or
allow them to set and anotheriabout the activity the children went through during

¢

the partnership. I

1. Setting qoals _
As design partners the children will have a chance to convey their wishes to
the designer’s about what they want the application to do that will allow them
to set goals that they would want to achieve if given the application. For
example, if a question asked were, “What would you want the multimedia to
let you do”? The reply might be, “to talk to me, answer my questions, allow
me to draw something like a pencil, etc.” Some things could be designed, like
a voice recognition feature, a “drawing pen” of scriptures recognition feature,
etc. but some might be impossible but could be compromised. The most
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2.

important task is to give the children opportunities to have toals that they can
build something with in relation to these goals. What we have found out by .

‘working with children as partners in developing a multimedia application is

that the designers are still the designe;s.
We should not expect the children to be'the designers of a set of complicated
tools. What comes out of the partnership is the ability to hear what the
children want to enable them to manipulate the system in a certain kind of
way. How that is done is by having the childfr"en tell the designers what they
want which at times is difficult to achieve., So what they want to do is to get
the children to point to the materials which possess the things they need.
Some of these things may lead to other levels of competence.

The activity as design_partners

Putting the two contextual factors of giving a chance for them to role-play
and to construct, as in the model, would mean wanting the children as design
partners to be involved In the role play of constructing it.

Taking the perspective of the model it could be predicted that children that
were involved as design partners will be the ones that are most engaged by
the system that is being developed. The literature has shown that participants
of participatory design methods are the ones that most favour the system
created for them, It is impossible and naive to suggest engaging all children
in the world in the creation of an application. If that is the case, the question
is, what about the ones hot involved in the design?

(
!

The whole activity of children as co-partners of developing something -is
actually involving children in the constructing mode. From this research
context it could be said that the fact that they could construct is what
engages them. That is why children as designer partners look engaged in the
project they are involved in. The trouble is they are the ones who have got
that engagement but it will not necessarily transfer to the children outside. It
is quite possible that what they are designing will only allow the outside
children to be in a simulation mode. These other children will want the

construct part of it too. The onlookers or actual users too want to be able to
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change some of the elements in the system, so the designers must leave
some tools in the system to enable the outside children or actual users to
construct as well,

It could be argued that having children as péﬁficipants in design is quite a big issue
and their involvement has a lot to do with their ability to construct. The construct
interactivity is very much like having children do their own design because it invites
the children tb participate in further development of these applications. Applying the
engagement model to children who are design pa"r.tners, we could'anticipate that
these children will be very engaged indeed during the course of the system’s
creation,

A better practise for designers using this design approach, however, would be, at the
end of the development, to allow other users the same chance and opportunities as
their design par"tners so as to make actual users feel they are also part of the
creation team themselves. That is why in "The Sims” the availability of a chat room,
a design archive and an option to upload ones design to an e-group are important.
It has expanded its networking capabilities even further thus maintaining its
popularity; it gives its users the pride and satisfaction of making a statement of his
or her own creation either to themselves or to others.

It is useful to remember that, after all, the whole factor of being engaged is about
fulfilling the ihner desire of being fully satisfied which, in most cases, never seems to
reach an ultimate end. We can never get to satisfy everybody and if we reach a level
of satisfaction it Is only for that instant in that situation. People are bound to move
dn to find another level of attaiiment and try to fulfil it. The problem will therefore
be a never-ending problem. Designing systems to accommodate and support the
ever-increasing aspirations of users is always going to be a challenge.
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Appendix A

Statistical Results
Chapter 7 ,
Study 3 - Testing the Engaging Multimedia Design Model
(Kruskal-Wallis Tests)
Descriptiveghb-cd
Condition Siatistic,
Rating 0-10 for No Interaction Mean 7.75
Engagement at Smin Simuin Interaction Mean 7.00
Construct Interaction Mean 8.38
Rating 0-10 for No Interaction Mean 8.75
Engagement at 10min  ~Simuin Interaction Mean 8.00
Construct Interaction Mean 7.75
Rating 0-10 for No Interaction Mean 5.50
Engagement at 15min "~ Simuln interaction Mean 8.00
Construct Interaction Mean 8.25
Rating 0-10 for iNo Interaction Mean 4.75
Engagement at 20min  gjmuin Interaction Mean 9.38
Construct Interaction Mean 8.38
Rating 0-10 for No Interaction Mean 275
Engagement at 25min  ~ Simun Interaction Mean 8.50
Construct Interaction Mean 9.25
Rating 0-10 for No Interaction Mean - 2.50
Engagement at 30min " simuln Interaction Mean 9.75
Construct Interaction Mean 9.50
Rating 0-10 for No Interaction Mean 213
Rating 0-10 for No Interaction Mean 1.83
a.

been omitted.

been omitted.

been omitted.

been omitted.

Amenndie A

Rating 0-10 for Engagement at 35ml;;| is constant when Condition = Simuln Interaction. it has
- Rating 0-10 for Engagement at 35min s constant when Condition = Construct Interaction. !t has
- Rating 0-10 for Engagement at 40min Is constant when Cenditien = Simuin Interaction. it has

- Rating 0-10 for Engagement at 40min is constant when Condition = Construct Interaction. It has



Kruskal-Wallis Test

Ranks

Coandition N

Rating 0-10 for No Interaction B 12.81

Engagement at 5min Simulh Interaction .+ B, 10.00
Construct Interaction ‘8 1469
Total 24

Rating 0-10 for No Interaction 8 10.00

Engagement at 10min  gimuln Interaction 8 14.00
Construct Interaction 8 13.50
Total 24

Rating 0-10 for No Interaction 8 7.31

Engagement at 15min  Simuln Interaction 8 14.75
Construct Interaction 8 15.44
Total 24

Rating 0-10 for No Interaction 8 7.00

Engagement at 20min  Simuln Interaction 8 16.56
Construct Interaction 8 13.94
Total ‘ 24 |

Rating 0-10 for No Interaction ~ 8 584

Engagement at 25min  gimuln Interaction 8 16.63
Construct Interaction 8 14.94
Total 24

Rating 0-10 for No Interaction 8 5.69

Engagement at 30min  Simyln Interaction 8 16.44
Construct Interaction 8 15.38
Total 24

Rating 0-10 for Na Interaction 8 5.50

Engagement at 35min  Simuln Interaction 8 16.00
Construct Interaction 8 16.00

: Total ‘ 24

Rating 0-10 for No Interaction 8 5.50

Engagement at 40min  Simuyin Interaction 8 16.00
Construct interaction 8 16.00
Total 24

Asmenedine A
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Test Statistics®P

Chi-Sou, df

Rating 0-10
for
Engagement
at 5min
Rating 0-10
for
Engagement
at 10min
Rating 0-10
for
Engagement
at 15min
Rating 0-10
for
Engagement
at 20min
Rating 0-10
for
Engagement
at 25min
Rating 0-10
for

Engagement
1 at30min
Rating 0-10
for
Engagement
at 35min
Rating 0-10
for
Engagement
at 40min

1.909

1.559

6.785

8.256

12,622

14113

18.475

18.667

.385

459

.034

016

002

.001

.000

.000

3. Kruskal Wallis Test
b. Grouping Variable: Condition

Awmanmdie A
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Condition Statistic |
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Appendix B

Statistical Results

Chapter 8

Study 4 — A Study of Previous Experience
Sims WE Group Versus Sims WOE Group

(Analyse — General Linear Model - Related Measures — Game type —time — Sims WE
and Sims WOE - ) e '

.

Within-Subjects Factors
Measure: RANK

Dependent
GM TYPE TIME Variable
1 1 RMINSA,

RMIN10A
RMIN15A
RMIN20A
RMIN25A
RMIN30A
RMIN35A
RMIN40A
RMINSB

RMIN10B
RMIN15B
RMIN20B
RMIN25B
RMIN30B
RMIN35B
RMIN40B

LS
O~ DN P WN =220 R LN

Between-Subjects Factors

Value Label N
Sims Game 1 Sims WE 4
2 Sims WOE 4
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Profile

Plots
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Estimated Marginal Means of RANK
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Estimated Marginal Means of RANK
At TIME =5 N
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Estimated Marginal Means

Estimated Marginal Means of RANK
AtTIME=7
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