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ABSTRACT

Recent research on girlsin science education in Austrdian primary schoolsindicatesa
participation rate lower than that of boys. Thisinequality could lead subsequently to
reduced opportunitiesfor girlsenteringthe workforcein their adult years. Many studies
have attempted to reveal why this situation has arisen and a variety of strategies for

increasing girls’ participation has been suggested.

A relatively new strategy that does not appear frequently in the research literaureisthe
use of educational computer game software. An important question arises: does the
game software used in primary school science education reflect design attributes
favoured by boys and, if so, do these attributes actively discourage girls' participation
by making them feel uncomfortableor stressed? My case study wasdesigned to identify
design features of computer gamesthat girlsprefer so that these features can beincluded
in educational computer game software designed for science education, as well asthe

other Key Learning Aress.

Through interviews, surveys and obsearvations my interpretive study obtained the
opinions and views of over 200 children in two suburban Australian primary schoolsin
which | work asateacher-librarian. Inthisrolel purchase educational computer games
and organize special classes for students to play them. From my analysis of the data |
make recommendations that reflect girls’ preferred design attributes for educational
computer games. | also generate achecklist of criteriafrom my interpretationsthat may
result in the purchase of software that could not only enhance grls' participation and
success in primary school science, the curriculum area of greatest personal interest to

me, but also in other Key Learning Areas of primary education.
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CHAPTER ONE

THE ORIGINSOF MY INQUIRY

I ntroduction

Robinson (1992) reminds us that our educational environment reflects and reinforces
much of the inequities grls and women face in today’ s society. These inequities are
perpetuated through schooling practi cesand structuresthat have not changed agreat deal
in the last 100 years. These inequities have also been evidenced in the outcomes of
science education inour school system. Girlsdo not appear to be either achieving in or
enjoying their time spent in science lessons (Barr & Birke, 1994; Bianchini, Cavazos,
& Helms, 2000; Mason, 1995). Aseducators, we may be wondering what we can do to
change this situation. How can we have aroleininfluencing positively grls’ attitudes
to science and computers, particularly whengirls existing unfavourable attitudes may
be shaped by societal influences over which wehavelittleor no control? Thefirst thing

that we must reject is a belief that we are incapable of becoming involved.

Educational achievement is the result of many complex factors (Hartel, Walberg, &
Weinstein, 1983); too complex, perhaps, on the surfacefor usto modify or change. Bu,
as Brickhouse (1994) states, although we, as teachers, cannot act directly on the social
conditions that surround our schools, we can wield influence by theway we shape our
curricula and by the experiences we provide to the children in our care. Fom this
perspective, educators can be directly involved in the sel ection and provision of gender-

inclusive educational software for primary school science
Origins of My Questions
Whenwriting thisintroduction | reflected upon the genesisof myresearch questionsand

realised that they were first formed as a combination of my teaching experiences and

observations at my schools and as aresult of postgraduate courses | have undertaken.



Chapter One The Origins of My Inquiry

In my role as ateacher-librarian in New South Wales public primary schools for over
20 years, | have been ableto observe the borrowing patterns of studentsaswell astheir
useof computersin myschools computer |aboratories. From theseobservations, | have

noticed several things that havelad the foundation for my enquiry.

Reading Preferences of Children

| have noticed tha, in general, grlsand boys appear to have different preferences when
borrowing booksfrom thelibrary. Boys seem to borrow more non-fiction texts than do
girls, and girls seem to borrow more fiction books than do boys. The small amount of
available literature suggests that this may be widespread and that it may have some
bearing on girls' attitudesto sciencein their later school years (Kahle & Lakes, 1983).

The significance of the relationship between reading preferences and success in school
science has been suggested by research asvery important (Linn & Hyde, 1989; Mur phy,
1995). Murphy maintains that the style of readinga child is familiar and comforteble
with can influence their ability to successfully carry out assessment tasks. If boys are
morefamiliar with factual stylesof text, typical of written answersin traditional science
assessment tasks, then they may havean advantage over girlswho prefer literary styles
of text. AsGilbert (1988) argues, girls writing is closely linked to girls' reading, and

narratives arenot the usual response required in science assessment writing tasks.

Greater interest and experience with factual texts could be asmall factor in making the
world of science amore comfortable onefor males. Keevesand Kotte (1996) reported
that, at the 10-year-old level, boys expressed greater interest in science and more
favourableattitudes towardsscience than did girl s. Possibly, their greater exposure to
self-selected factual texts could play asmall but significant part in thispositive reaction.
This assertion is reinforced by findings discussed by Rhedding-Jones and Atkinson
(1991), who believe that the literary genres children become familiar and comfortable

with areimportant to their devel oping self-images. Hence, if girlsare morefamiliar and
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Chapter One The Origins of My Inquiry

comfortable with literary texts than factud texts, they are more likely to miss out on
developing attitudes, skillsand information that can be gleaned from non-fiction texts,

and also have the belief reinforced that they do not belongin the world of science.

Reading Preferences of My Students

The manual library book circulation systems that have | used at my schools has made
it impractical to research this observation more fully. However, with the introduction
of the OASIS library suite of products, which incorporates a circulation system that
records and matches the titles of books borrowed by individual children, | was able to
conduct a study which confirmed my informal observations. My study found that, in
general, girls and boys borrowed different types of texts: girls were more likely to
borrow fiction while boys were more likdy to borrow non-fiction (Rich, 1999). Could
this be asmall but relevant contributing factor to the lack of participation and success
in science experienced by these girlsin their subsequent high school years? It wasthis
finding that led me to reflect upon other observations | had made over the previous
three-to-four years regarding the use of computers in the school computer laboratory

which, inturn, led to my research.

Softwar e Choices of My Students

| had noticed when supervising classesin the computer laboratory at oneof my current
schoolsthat girls often volunteered to work with other gis on a computer, especially
when ‘doubling up’ was required due to lack of computers. Rarely did they elect to
work with aboy whenthey selected their partner. Also, boysrarely volunteered to share
a computer with another student, whether boy or girl. These observations led me to
wonder whether, in gereral, girls prefer to work with a partner and boys prefer to work
alone. If thisisthe case, then doesthe software selected or preferred by girlswork better
with multiple users or is it designed primarily for the individual user? Were grls

choosing agirl partner because they wanted to work collaboratively, or was it because
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Chapter One The Origins of My Inquiry

the computer programs they preferred were more successfully enjoyed when more than

one person interected with them?

| had also noticed that girls often choose similar programs, especially when not directed
by ateacher to a specific program. This appeared also to bethe practice of the boys.
And, when directed to use a particular program for a particular lesson, both girls and
boys tended to express their displeasure if it was a program they disliked. Also, | had
the impression that the programs girls disliked, in general, were the onesthat the boys

would rather use, and vice versa.

Theseobservationsled meto ask if there were certain attributesand styles of computer
programs that appealed more to girls, and certain attributes and styles of computer
programs that appealed more to boys. And, if this was the case, were the girls being
disadvantaged if the style of program they did not like tended to deal with particular
disciplines, such as mathematics learning or science learning? Does one of the
contributing factors of some girls bias against science arise partly because the
educational computer programs they are using for learning in these subjects are
constructed in away tha does not appeal to them? Could this activdy turn them away

from the discipline?

Influences From My Teaching Experience

These questions were important to meand, | believe, important to other educators who
come in contact, either directly or indirectly, with our students. | have found over my
20 years of teaching that the introduction of computersin New South Wales public
schoolshas occurred with very little consultation with dassroom teachers and even less
curriculasupport. Teachers, if they wish to use the computers supplied to them, have
had to rely on pre-packaged software programs, which tendsto make them the agent for
someone else’s ideas, plans and procedures. Teachers, generally, do not have the

expertiseto properly evaluate commercial programsand to modify them if necessary in
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Chapter One The Origins of My Inquiry

order to enhancetheirteaching. Too dften, it istheteaching activitiesof the teacher that
aremodifiedin order to incorporate the new ‘teaching andlearning machine’ now being
used in all schools.

Influences From My Tertiary Studies

Thesecondinfluenceontheformul ation of my enquiry wasseveral postgraduate courses
| have undertaken. | completed a Master of Education degree at the University of
Southern Queendland in 1996. Thiscoursewas concerned with children’ sliterature, and
| was able to use several units as vehiclesto explore my interestsin literature and girls
learning. After completing that degree | undertook a second Mastersdegreein 1997 at
Deakin University where | carried out studies in Information Technology Education.
Part of the assessment for the second degree was designing, but not conducting, a

research project that dealt with one facet of educational computing.

As| stated earlier, casual observations at my schools had piqued my curiosity in how
girlsused, or sometimes did not use, computers at my two schools. | felt that that was
an areaworth investigating and the Deakin University course provided an opportunity
to do so. In conducting literature searches for a suitable topic it struck me how little
research dealt with the role of educational software. The magority of literature
concentrated on the hardware itself. This surprised me because | thought the
rel ationshi pbetween software and gender wasan obviousareato investigate. Therefore,
| mapped out a project to investigate how software might interrelate with girls,

computers, and learning.

This is where my curiosity may have finished as | was intent on updating my
librarianship qualifications and did not have the time to follow up my questions of
gender and software. However, the courses that | undertook in teacherdibrarianship
actually rekindled myinterest intherel ationship between gender and software. 1n 1998,
| completed a Graduate Diploma in Teacher-Librarianship through Edith Cowan
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Chapter One The Origins of My Inquiry

University. Part of thiscoursedealt with criteriato be used inthe selection of resources,
which included educational computer software. Although gender bias was to be taken
Into consi deration when sel ecting resources, there was no specific mention in any of the
course material or readings of what criteria should be applied to software that would
make it accessible and useful to girls. | felt this was an omission of importance and
reminded me of my previous studies. The situation was repeated in 1999 when |
completed aMaster of Applied Science (Teacher Librarianship) degreethrough Charles
Sturt University. Again, no mention was made of gender and computer software. | felt
that thiswasamajor failurefrom both courses because, as a practising teacher-librarian,
| knew that budgets for the purchase of software were increasing each year yet there

appeared to be no guidelinesto assi st inits ef fective spending.

My Present Course of Study

On completion of this course, the opportunity arose to enrol in my current research
program which | did as it allowed me to follow up what | believed was a significant
aspect of good teacher-librarianship practice. The main attractionof my current course
wasitspractical nature. According to the handbook | received upon enrolling, my study
would encompass “ a practically-oriented research projed in a specific area of science,
mathematics or technology education” (Graduate courses, n.d., p.5). Looking at
research this way, taking it out of the university and situating it in the ‘real’ world,
appealed tome. | believe it embodies the position of Gibbonset a. (1994, p.28), who
write about a“ new knowledge society” that is* characterised by knowledge production
occurring outgde universities...to places where people work”. It produces knowledge
“as a product of professionals [in this case, me] reflecting upon practice where that

reflection is generated out of their own interests’” (Maxwell, n.d., p.3).

Also, | believe tha my research brought to fruition one of Boyer's (1990) four
scholarships. Boyer's vision of research in higher education sees four areas of

scholarship; discovery of new knowledge, integraion of isolated facts and making
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Chapter One The Origins of My Inquiry

connections, the application of knowledge so astoimprovethelivesof all, and assisting
others through the teaching of knowledge. My research dlotted in with his view of
applied research that can assist othersin their lives and in the achievement of equity.
This was supported by Reason and Torbert (2001), who saw that while the primary
purpose of research in the academic culture was to contribute to an abstract body of
knowledge, the main purpose of applied research was apractical knowing that could be
applied directly to the task of improving the human condition. | envisage that the
application of what | discover through my research to my schools will result in better

and more equitable outcomes for many of the girls | teach.

The practical orientation of the course was the selling point for me. | was not greatly
interested in academicresearchjust for thesake of it. My needswere of amore practical
nature and | wanted to do something that would help me, and hopefully othersin a
similar position, achieve better outcomesfor all my students. | had over my years of
teaching been relying on what Reid (1994, p.474) called “ practicewisdom”, areliance
on knowledge and insights that | had gained from my daily work and interaction with
my students. As| had a practical problem to investigate, rather than atheoretical one,

the objectives of this course suited me.

Enrollment in the course gave me the opportunity to method cally investigate my casual
observations and assess the extent to which girls prefer computer games that have
different design attributesto those that boys enjoy. On the basis of these results, in my
profession as ateacher-librarian | would be better ableto purchase educational software
that would not exclude girls from using computers at school. | wanted to be in charge
of what was being used by my students in my school, and | wanted to make sure that
through both ‘ practicewisdom’ and contemporary research, the materials| selected and
used werematerial sthat would give all my students the maximum chance of succeeding

and enjoying their primary school scienceexperiences.



Chapter One The Origins of My Inquiry

My Audience

In carryingout my research | always kept inmind my primary audience, thosefor whom
thisthesisisbeingwritten: myself; my fellow teachers, who will judge my research from
what practical knowledge they can gain and use in their own situations; and my
examiners, who will judge the worthiness of my research in relation to the academic

requirements set out by the university.

Asselfish asit sounds, thefirst, and for methe most important member of my audience,
isme. It hasbeen my curiositythat hasdriven thisresearch. At the end of thislong and
interestingjourney | want to be ableto answer and satisfy my queriesregarding software

attributes that grls prefer, and to use what | discover to better serve my sudents.

The second members of my audience aremy fellow teachers who may also be in the
situation of purchasing educational softwarein agameforma but do not know the style
or design of software that appealsto the girls as well asto the boys they teach. | hope
that my research can result in conclusions and recommendationsthat assist teachersin
purchasing appropriate software, in terms of design attributes, that will contribute
positively to their students’ learning. | know tha in the past, when | have had to select
and recommend software for the various faculty committees at my two schools, some
guidelines on what should be effective would have been of great assistance to merather
than relying only on my intuition, an intuition that is based largely on anecdotal
observationsover recent years. Whendealing with smd| budgetsevery purchase needs
to be effective. Schools today do not have money to waste on software that proves to

be ineffective for up to half of its student population.

The third members of my audience are the examiners who, from an academic point of
view, will be judging my research, interpretations and conclusions. For this audience
| am required to present my study in a certain style by using particular language and

layoutsto demonstrate suitabl e academic rigour and care and to show that my effortsare
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Chapter One The Origins of My Inquiry

worthy of acknowledgement in an academi c environment. | am hoping that theway |
present my research satisfies bothmy fellow teachers and academicexaminers, with my
results and conclusions being accessible to both the practical practitioner and the

theoretical observer.

Organisation of the Thesis

Thisthesisismadeup of several major sectionsthat | believebest inform the reader how
| arrived at my research question, the elementsthat influenced me during the course of
my study, how | carried out my data generation, the analysisof the generated data, and
the conclusions and recommendationsthat have been derived from the data. It outlines
my ‘sensemaking’ journey (Chenail & Maione, 1997), by providing the reader with an
understanding of my ‘before research’ constructions and understandings, the methods
and ideas | used to deconstruct and modify those constructions and understandings, and
the new constructions and understandingsthat resulted from my journey (Dervin, 1992;
Duffy, 1995; Shields & Dervin, 1993; Weick, 1995).

Chapter Two deals with a question that has plagued me throughout my research, the
question of whether software attributesin educational computer games can be modified
in order to enhance girls participation and achievement in primary school science
education isindeed a question worth answering. Thischapter answersmy concernsand

does, | believe, help considerably to justify this study.

Chapter Three then continues with a short section which argues that the ultimate
objective of my research is to provide a more equitable situation in primary school
science education than can be found at present. | also used this chapter to situate my
research in Lincoln and Denzin’s (2000) “seventh moment” of qualitative research, a

view that brings a critically moral approach to what | investigated.



Chapter One The Origins of My Inquiry

Chapter Four describes how the relationship between women and science in today’s
Western world has been shgped and changed by the eventsand socia perceptionsfrom
our past. Thisflowsonto Chapter Five, wherel discussthe current situation of science
education and girls in our primary schools, arguing that many girls continue to be

excluded from fully participating and achieving in science

The role of software in computer education has been largely negleded in previous
research, particularly in the area of gender and computers. Chapter Six discusses the
role that software can play in either helping or hindering the user in an educational
setting, and arguesthat software hasadggnificant part to play in thesuccessor otherwise

of educational computing.

Flowing from this is Chapter Seven, a discussion of the relevance of computer games
to educationa pursuits. Computer games often have been dismissed as a waste of
children’ stime, but | arguethat they can be viable educational tools. The main purposes
of this chapter are, first, to clarify the important role they can play in education today

and, second, to support the justificaion for their study in an educational environment.

Chapters One-Seven bring me to the question that drove my research, “By using
educational computer software that includes design attributes identified as being
preferred by girls, could their enjoyment of, and achievement in, primary school science
be enhanced?’

Chapter Eight covers the underpinnings of my empirical research, explaining the
qualitative research methodology used to generate the data and the theoretical base for
interpreting it. Thisis followed by Chapter Nine, a review of the specific literature
dealing with educational and non-educational computer game softwarethat informed me

of the theoretical aspects of my enquiry.
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Chapter One The Origins of My Inquiry

Chapter Ten providesthereader with apreambletotheanalysis. Thispreambleoutlines
a number of quantitative issues regarding my students and aspects such as computer
ownership and attitudes towards different aspects of computing. Chapter 11 reportsthe
analysisand interpretation of the generated data. Chapter 12 liststheconclusionsdrawn
from the interpretation of the data and compares and contrasts my interpretations with
the theoretical research from the earlier literature review. This chapter also lists the

emergent criteriafor girl-preferred design attributes of educational software.

Summary

Overall, | hope the reader can seethe flow of my thesis and understand how the earlier
chapters build an overall picture of (i) the current state of science education and girls,
(ii) the inequitable environment that many girls often face, and (iii) how my specific
research seeks to assist the girls in my two schools to improve their enjoyment of and
achievement in primary school science by ensuring that they are comfortable with the

educational software that | s8lect for use inour science teaching program.

Significance of My Resear ch

| believe there are several aspects of my research that makesit significant in the field of
girls and educational computer software. First, as | have detailed in the chapter that
looks at the relationship between girls and computers, very little research, current or
otherwise, has been carried out that deals with theinteraction between girlsand design
attributes of educational computer software. My research intendsto add to thisfield of
knowledge.

Second, accordingto Fromme (2003), research on mediause, in my case computers, that
concentrateson childrenisrare. Most studies carried out can be categorised as “ youth
studies” (p.5), or concentrating on members of the teenage years, rather than the

childhood years, the age of my students. Many researchers question if whether or not
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Chapter One The Origins of My Inquiry

children have the cognitive capabilities to undertake the tasks set by researchers. In
relation to research, this promotes a deficiency modd of childhood (Prout & James,
1990; Shantz & Hartup, 1992). Ironically, this is exactly one of the main feminist
criticismsof research into girls and computers; that is, there must be something wrong
with girlsbecausethey do not seemto beabletordate effectivey with computers, rather
than the researcher trying to understand and accept that some peopleinterect differently
with particular artefacts. It is an example of trying to force thesubject of research to fit
into the research paradigm of the researcher, rather than the researcher adapting their

methodology to suit the attributes of the subjects being studied.

Thisis a model | dispute because, in a general sense, over 20 years of teaching has
shown me that children do indeed have the cognitive ability to partake in and ectively
engage with what is going on around them in their environment. To say otherwise
indicates a certain intellectual arrogance and, | bdieve, a lack of experience with
children of that age. What isrequired is adifferent approach to the children, using the
strengths they do have, honesty and openness, and awillingness to help and cooperate,
rather than concentrate on them not being ableto fit into ‘adult’ researchdesigns. Ina
more specific sense, throughout my research, and particularly in regard to the one-on-
one interviews, | was continually surprised a how well my students grasped the
questions asked of them and theinsightful answersthey gave. In my situation, therewas
certainly no general demonstration of deficiency in terms of the data supplied by my
students. Indeed, as the evolution of my interview questions show, they supplied me
with insights that allowed me to investigate areas and ideas that | had not initially
considered. Hopefully, my researchwill add evidencethat young children areviableand

reliable suppliers of datafor researchers.
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CHAPTER TWO

A QUESTION OF SUPERFICIALITY OR SIGNIFICANCE

I ntroduction

Murray and Kliman (1999, p.1) ask the question, “Why should educators care about the
development of computer games?’. Theanswer they provideissimple. We should care
because* these games havethe potential to significantly affect girls experiencewith and
attitudes toward technology”. They continue by saying that there are three criteria that
need to be satisfied; “the educational content, thefeaturesthat makeit equitable, and the
factorsthat makeit more (or less) fun and engaging to play” (my emphasis) (p.6). | am
interested in the latter and | believe Malone (1981) supports the validity of thisenquiry
when he states that “there is no reason why educationa environments have to be
impoverished sensory environments’ (p.363). What will provide theincentive for the
girlsto look at, load, and play a particular educational computer game that may assist

them achieving in and enjoying science education in the primary school ?

Research carried out concerning the use of computer games for educational or
instructional purposes is meagre. A review carried out by Dempsey, Lucassen, and
Rasmussen (1996b) of 99 articles related to instructional gaming practices found little
convincing research regarding the ways computer games could be utilised for
educational purposes. Thisfinding representstheway, | believe, computer games have
not been treated sariously for their benefits or otherwise in an educational situation. As
Dempsey, L ucassen, and Rasmussen point out, computer gamesare considered by many
as being very useful and relevant tools for enhanang children’s learning, but there is
little quantitative or qualitative research available to back thisclaim. | seemy research
playing a part in remedying this by assisting in designing a vehicle that allows the

learner to construct knowledge in the field of primary school science.
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Chapter Two A Question of Superficiality or Sgnificance

Human-Computer Interaction

The term Human-Computer Interaction (HCI) wascoined in the 1980s to describe the
new field of research that dealt with how people (users) interact with computers on an
everyday, practical levd. Themainthrust of thisresearchwasthe design of theinterface
that users manipulate (di Sessa, 1991). Primarily, HCI was concerned with
understanding, designing, evduating, and implementing such findings in order to
provide efficient and comfortable interactions for the user, not the computer or the
software developer (Huff, Fleming, & Cooper, 1992; Jones & Okey, 1995; Preece,
1994).

The underlying theme that emerged fromHCI research wasthat userscomefirst. Users
should not have to adapt to the system but rather the system should be designed in such
away asto contribute to and facilitate the successful and enjoyable use of theinterface.
Thisiswheremy researchissituated; at theinterface, thevery thing that my studentssee
and hear every time they select an educational program. My experiences tell me that
the appearance of an artefact isimportant to children when they decide whether or not
they like something or are going to enjoy usingit. AsLucas(1991) pointsout, thevisual
design of theinterfaceaffectsthel earner’ simpress on of the program. If theimpression

isfavourable and friendly the user is more likely to try the program.

It is important at this stage, though, to pause briefly and point out that | am not
investigating the content of educational software. What | am interested in is how the
content, whatever it may be, is presented to the student. Thisisan important point to
make. McLuhan (1964) made the famous point that the medium isthe message, not the
content. Thisisthe underlyingthought of my investigation. In thisparticular study | am
not interested in what is being overtly taught to my students when they use science
education software. What | am interested in is the covert messages being sent to them

via the medium of the software design. In particular, | am interested in the extent to
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which the software has been designed only with males in mind and if it is giving the

message that only males are welcome herein thisworld of science.

The Importance of Appearance

A significant part of my job asaschool librarian isto satisfy requests from my students
for a“good book to read”. Time and time again, when taking a book off the shelf and
showing the child, they will rgect my choice simply because they do not like the look
of the cover. Inother words, their first impression more often than not decides whether
or not they think they will like the book. Often my detailing positive things about the
book, or the author, or what other students have said, will beignored. Itiswhat the

cover looks like that will, in many cases, decide whether or not the book is borrowed.

It is an experience that | have found very frustrating over the years. This is why, |
believe, the appearance of a computer game is very important. | am concerned that
children will dismiss a game simply because of the way it looks, or seeing or hearing
aspectsthat cause them to decide that agame is not for them without actudly engaging
withit. Provenzo (1991) citesa 1985 study carried out by Mortlock et a., whereit was
concluded that stimulus characteristics included in compute games were found to
appeal differentlytowomen and men. For example, they found that women were much
more interested in the sound effects of the program than were men. Thisis an early

example of what | am investigating.

This opens my research to the criticism that | am only interested in supeficial aspects
of educational software. Thisisa criticism that has constantly been in my thoughts. |
often asked myself during my study whether my research would make aworthwhile
contribution to thisarea or isit dealing with unimportant elements of what educational
software can do for children, and girls in particular, in primary science educdion.

Fortunatdy, other researchers have entered this debate and affirmed that thesupposedly
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Chapter Two A Question of Superficiality or Sgnificance

superficial aspectsof design areindeed impaortant consideraionsto betakeninto account

when evaluating the effectiveness of educational software.

Brownet al., (1997) believethat identifying featuresthat impact on girlsand cause them
to be lessinterested than malesin computer games, and therefore possibly redrict their
achievement and enjoyment in using computers, can yidd significant benefits. Of
course, such restrictions are, perhaps, of little concern when the focus is on the
development of successand proficiency in computer gamesasentertainment. However,
therestrictions do take on significanceif the focus movesto the devel opment of interest
in educational computer games which are being increasingly used as alearning tool in
today’ sschools. Asthey point out, “identification of factorsthat reduce female interest
in [computer games] is a necessary first step in modifying these games so that they

become entertaining and educational for both genders’ (p.795).

In the broader context, McMahon (1996) points out that the form of an object, or
artefact, can play asubtle but significant role in how a person interacts with that object
and can actively shape auser’s, or observer's, perceptions and emotions regarding that
object. In other words, what something looks like is important if you want people to
interact effectively and profitably with it. This is an important consideration in the
context of my study because Sedighian and Sedighian (1997, p.1) make the point that
many “ educational programs are designed for functionality and do not take into account
the aesthetic needs of the learnersin terms of colours and graphics’ and so can lose the
interest of alearner at the very beginning of an interaction that could have delivered an
enjoyable and worthwhile learning experience. Klawe et d., (1996) illustrated the
importance of the form of the object when they detailed how they constantly neededto
fine-tune their interface when designing a girl-friendly game, Phoenix Quest, in order
for it to succeed with its intended audience. | want to find out what will attract and
motivate girls so that they will not miss out on experiencing one facet of science

education that can take advantage of the popularity of computer gaming.
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M otivation

Another aspect of the dedgn features is motivation. Dwedk (1986) tells us thet
motivation is an important element in education and plays a key role in educational
activity. If astudent isnot motivated thentheresults of any work they carry out may not
indicatetheir capabilities. I1n the past, there has been significant research carried out in
thefield of education and motivation but, as Norman (1993, p.32) putsit, thereis“little
scientific knowledge...about the factors that underline motivation, enjoyment, and
satisfaction” inlearning. In the context of computer-assisted learning, Maone (1981)
conducted a number of studies to find out what made commercial, non-educational
computer games interesting to children; in othe words, what was it that cgotured their
attention so much that other toys and activities could not, and could this be transferred
to the design of educational software? Many of hisfindings and condusions dealt with
what would basically be called superficial aspects of game construction and

presentation.

However, rather than dismissing these features as superficial and unimportant, he
believed that they wererelevant and tha it was essential they be understood because, as
he states, “If students are intrinsically motivated to learn something, they may spend
more time and effort learning, feel better about what they learn, and use it more often
in the future. Some theoristswould also argue that they may learn "better” in the sense
that more fundamental cognitive structures are modified, including the devel opment of

such skills as ‘learning how to learn’” (p.3). Mdone believed it was many of the

‘superficial’ design features that contribute to this better learning.

Other researchers have continued this call. Littleton et al., (1998) in their study of
computer-based problem solving software and gender, recommended that further
research be conducted in the area of interface design in relation to gender differences,
eventhough they acknowledged that it may seem to beinvestigating “ superficial features
of the software” (p.329). They found that slight changes to the outward appearance of
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the softwarethey weretrialingwith primary aged children“ dramaticallytransformed the
pattern of gender differences in performance” for the girlsin their study (p.337). This
issupported by Rogers (1995), who statesthat if softwareisto be appealingto girls, how
it looks has to be taken into account. Sedighian and Sedighian (1996, p.7) found that
the “sensory stimuli” provided by the surface design elements of their mathematics-
game software added to the fun and enjoyment of playing the game for their students.
Asone of their students said, “they add flavour to mathematics’.

Conclusion

By using what my studentstell methey prefer and do not prefer in educational computer
games | hope to add to what Cassell (1998) calls the ‘ participatory design movement’.
Shedescribes how intheearly days of computing, programswere designed by computer
engineers for other computer engineers who would generally have a higher technical
knowledge than the average person. Ascomputers became more prevalent in evaryday
life non-technical users made up the majority of theaudience and possibly did not share
the same goalsthat the designershad in mind. Participatory design seesthe usersasan
essential and integral part of the design process, a part that needsto be brought into the
early stages of program writing in order for the finished product to be relevant and
desirableto thetargeted audience. My research can help placemy students' preferences

into thisdesign process. | hopeto find what adds ‘ flavour’ to my students’ experiences.
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CHAPTER THREE

A QUEST FOR EQUITY

I ntroduction

Although my research dealt ostensibly with the issue of girl-friendly educaional
software, the underlyingfoundation wasthe search for equity. Thereasonwe seek equity
issimply answered by acknowledgng that it isamoral given in our society that all are
equal and all deserve opportunitiesthat allow the full potential of each individual to be
realised. Noindividual or group should be disadvantaged in our society by the actions,

subconscious or otherwise, of our educational institutions.

Equity, according to Hansen (1996, p.2), is “asystem of rules and principles based on
fairnessand justice” and goes on to list a number of topics that it encompasses. They
include:

1 under-representation,

1 stereotyping,

1 disenfranchisement, and

1 bias.

Thesearedescriptionsthat | believe canbe used when discussing the problemsgirlsface
in regards to science education in our primary schools and it is an issue that must be
addressed.

Henney (1986, p.6) states that equity in “educational opportunity means that each
student is given an equd opportunity to pursue hisor her own personal interests and to
develop his or her own abilities’. From an educational perspective, equity is “the
concept of equal accessto school education, and thefair and just distribution of benefits
from [that] system” (National Srategy for Equity in Schooling, 1994, p.1), and “is
equitablewhen all childrenparticipateand achieveequally” (Kahlg 1996a, p.129). This
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Chapter Three A Quest for Equity

concept is based on the belief that all children, regardless of their individual

circumstances, have aright to an effective education.

In relation to science education, Brickhouse (1994) points out that advocates of equity
emphasisethat all students are capable of learning science and that classrooms must be
managed and lessons organised so tha all students havean equal opportunity to learn.
The Australian Science Teachers Association discusses equity in terms of the
curriculum and defines a ‘gender inclusive curriculum’ as one in which content,
language, and procedures give “as much value and validity to the knowledge and
experiences of girls and women to that given to boys and men” (Rennie & Mottier,
1989, p.18).

Sanders (1990, p.182) gives us a plan of action to assist in achieving equity; “[t]he
processof equity isquitestraightforward: awarenessof asex imbal anceto the detriment
of girls and women, concern about it, action to correct it, and resultsthat eliminate it,
thus achieving equality”. My research fell into the category of taking ‘ action to correct
it" by seeking to find those attributes that should be incorporated by designers into
computer software which result in the encouragement, rather than discouragement, of
girlsin their science education. This stand was encouraged by Picciano (1994) who
believed that teachers cannot stand apart when inequity is apparent but rather they need
to become involved inthe social as wel as the educational issues to ask the unasked

guestions and to seek the answers.

Computer Games As Texts

Critical examination of the texts that are used in society can illuminate the practices of
injustice and inequity, or as Gilbert (1993, p.324) said, practices that “authorize or
silence” members of society, that may operate under the cover provided by the status
quo. | used theword ‘text’ quite deliberately there. A text isnot dwaysacollection of
words. A textisanything that can beinterpreted by aperson. Bernstein and Diaz (1984,
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p.12) maintained that atext “is a specific realisation of pedagogic discourse’ and “can
be referred to in any institutional practice or technique...[any] patterns of general
behaviour, or knowledge formsin and through which the production of meaning takes
place”. Singh (1995, p.82) perhaps said it in a much simpler way; “[a] text can be
anything that attracts evduation; it can bealook”. It was from this belief that | felt
computer games constituted a genuine text of society and should be examined aitically

for what it bringsto the members of society.

To do this correctly demands a critical literacy approach to the text under examination
in order to search for and identify biases and injustices that coud be within it. This
needsto be done because no text is neutral and an acknowledgment of non-neutrality is
the point at which any cultural analysis starts (Beynon, n.d., p.9). Thisissupported by
Street (in Limage, 1992, p.56) who maintained texts “are not neutral artifacts but are
adways contested and ‘ideological’”, and as Friedman (1995, p.1) argued, “every

encounter between reader and text isakind of exchange”.

By legitimizing and critically viewing computer games as cultural texts | wanted to
investigateif they might be contributing to thelack of participation and achievement in
science education reported by a significant body of research. By using thecritical lens
| believed | could open up the cultural pressuresthey brought to many of the girlsin the
context of educational opportunity and advancement (Bull & Anstey, 1994) and find
ways to change them to ease the pressure, or to eliminatethem completely. A critical
appraisal could put the girls and boys who play and enjoy computer games on an equal
footing, rather than insisting thegirls changetheir preferencesin order to fit the mould
provided by the boys. What | am doing isacknowledging that girls are not theproblem,
but rather the problem is “the social and political context in which their difficulties
emerge” (Candib, Stange, & Levinson, 1999, p.356).
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Preferences of Girlsand Boys

In relation to my research, the literature tellsmethat there are different styles of games
preferred by boysandgirls, with girls gamesinvolving such elements as low risk, turn
taking, and indirect competition, while boys' games supposedly involve high risk,
physical contact, and competition. These are the preferred game attributes of the two
respective gender groups and the members of these groups are expected to conform to
them. Unfortunately, the situation we find ourselvesin today in relation to computer
gamesisthat theboys' preferences appear to bethe norm for the design of the games,
with girls' preferences ignored (Chaika, 1995; Lovegrove, & Hall, 1996). Thisisan
example of girls being measured by the male' sways of knowing (Koch, 1995) and are
found to be wanting. My concern, as | have stated earlier, is that the educational
computer games we make available to children display these same design features
preferred by boys, thus covertly pushing girls away from programs that are used for
science education in primary schools. 1t could be asmall factor in why many grlsfeel

alienated toward science in our schools.

To McDonnell (1994), thi sresultsin the very undesirable situation that “the things that
males do and like have status by definition, the thingsthat females do and like do not -
adouble standard that isstill largely accepted by men and women alike” (p.51-52). This
is a deficit model and it is one that | rejected. | wish to move away from judging
educational computer games by the standardslaid down by boys' preferencesand move
to a position that gives girls' voices equal volume and weight when it comes to
designing and sel ecting educational computer games. AsJenkins (1998, p.292) argued,

“to be gendered is to be constrained”, and | wish to remove such constraints.

| am not claiming that my research will change the face of scienceteachingin Australian
primary schools for the good of al girls. However, | am hoping that it will assig in
reaching the situation where girlsdo have equal opportunity to achieve and enjoy their

experiences in primary school science. | seeinequity as a mosaic, made up of many
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tiles. My research hopesto change the face of one of thosetiles, bringing the picture of

equity alittle closer to being complete.

The Seventh M oment

My research dedt with computer game attributesthat are preferred and not preferred by
my female students. By ssimply askingwhat they did or did not like critics could argue
that my research was simply an exercise in market research and, as de Castell and
Bryson (1998) maintain, there is little merit in labdling that activity as worthwhile
educational research. However, it is the utilization of a culturally critical lens that
distinguished my research from that of a marketing campaign and resulted in ideas on
how best to design educational computer software that will be liked by girls. | believe
my research provided sound and informed conclusions and recommendations that put
the power back into the hands of girls by providing the tools that could allow them to
become more active and willing participants in an area either deemed unsuitable for

them or where they were simply not welcome.

As my research was ultimately concerned with equity for girls in science education it
found itself situated within the seventh moment of qualitative research as proposed by
Lincolnand Denzin (2000). Lincoln and Denzin proposed that qualitative research has
devel oped since 1900 through anumber of ‘ moments', with each* moment’ representing
abreak with and progression from previous forms of practice. They suggested that the
seventh moment was more concerned with the political voice and viewsinquiry “as a
moral act, concerned with the development of critical moral consciousness’ (Coleman,
2001, n.p.). Inearlier writings, Lincoln (1997) previewed what she saw as the future of
research when she wrote, “the purpose of research becomes to move towards social
justice, to quit debating about method, to move to an action arena, guided | hope by an
ethic of social justice” (p.10).
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Thiswasacall to researchersto “engage in concrete stepsthat will change situationsin
thefuture’ (Denzin, 2001, p.327). The seventh moment isconcerned with acritical and
moral discourse and so brings the moral dimension into the research arena, something
that | have already stated | wanted to do. Geelan and Taylor (2001, p.9) described it
succinctly when they said that the seventh moment in qualitative research
“conceptualises educational enquiry as a moral act intent on transforming the social
world”. Totheresearcher, inthiscase me, the seventh moment meansamoreactiveand

involved role that reflects their own identity and perspective (Salling Olesan, 2002).

Denzin (2001) brought the element of consumerism to many of the everyday ectivities
and practices carried out by people in our society. However, he did not restrict himsel f
to the definition of consumerism that referred to the acquisition and use of goods and
services. He viewed consumerism as the “consumption of cultural objects...that can
empower, demean, disenfranchise, liberate, essentialize, and stereotype’ consumers
(p-325). My research concerned itself with the objectsthat many girlswere interacting
with, computer games, and | believed these objects were in fact cultural objects that
informed girls they were not wanted or suited to use them. They were tools that
excluded girls from certain cultural and educational locaions, in my specific case
science education, that areinfluential andimportant intoday’ ssociety. These computer
games are presented and designed in a way that makes them appear to bethe natural
environment of males, refleding Barthes' (1972, p.11) viewon how “the mediadress| es]
up readlity to gve it asense of naturalness’ that nobody questions and simply accepts.
Using the lens provided by the * seventh moment’ asadvocated by Denzin and Lincoln
(2001) strips the perception of naturalness to a social construct built by those who
already hdd the power and do not wish to shareiit.

Although | had no ambitionsfor “transforming the social world”, asnoindividual could
hope to do that alone, | did intend through my research to at least help in the push
towards such aworld. | believe | am answering Collins' (1991) call for aresponse that

shows an ethic of care and an ethic of personal responsibility towards the community
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within which we all live, work, and play. Thisisacrucial statement to always keep in
mind throughout the reading of myresearch asitaddsthe critical and moral perspective
that | could be accused of lacking because | had selected thePragmatist approach for my
enquiry.

A Personal Revelation

Situating my research in this moment was done at the strong urging of my supervisor.
Upon reading what Lincoln and Denzin (2000) proposed | recognised a situaion that |
had experienced once before. In my first course of tertiary study | undertook many years
ago to prepare myself for acareerin teaching | was exposed to manyideas, theories, and
beliefs. One theory that was pushed strongly at my college was Piaget’s theory of
cognitive development, where achild devel ops cognitively fromaconcrete approach to
the world to the formal operations required for higher thinking. Obviously, | had never
heard of Piaget before| attended college but what | wasbeing told about histheory made
perfect sense. However, therevelation that | had wasthat | knewthisalready; of course
children develop cognitively as they grow older, experience more things and come to
understand the world around them. What | did not know was the formal language used
to describe such development. My exposure to Piaget resulted in my own common
sensebei ng brought into my consciousnessand mademeaware of somethingthat | knew

but was not awarel knew it.

The same situation arose after reading about the seventh moment of research. It
formallyintroduced the moral dimension to qualitative research, thereal reason why we
should be involved in it. Again a light was switched on and once again | had been
introduced to a belief or theory that formalised and verbalised something that was
aready in me, but | was not aware it was there. Thisis what | had intended for my
research from the very beginning. | believed girlswere missing out on some aspects of
their education in primary school because of the way educational computer gameswere

designed.
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| wanted first to ascertain the basic attributes of computer games preferred by grlsand
second, in using that as a guide, to examine the extent to which available educational
computer gamesreflect these attributes. If they do to alarge extent, then well and good,
my basic tenet would perhaps be disproved. If, however, it was found that the
educational computer games largely did not reflea what girls preferred then | would
havediscovered not only an element of theteaching-learning environment that promoted
inequi ty, but perhaps also information needed to help correct it. With thisinformation,
| could establish design criteriathat possibly remediesthesituation so that when school s
and teachers selected educational software they would be able to include girls
preferences. This overall research strategy reflects the seventh moment because my
research sought to “seek new standards and new tools for evaluation” (Denzin, 2001,
p.327).

Conclusion

If my research results in girl-friendly as well as inclusive evaluative guidelines for
educational computer games, then | would have done what Connell (1994, n.p.) called
for, that is the “building [of] a culture of equity [wherg al forms of injustice are
automatically contested and an ethic of mutud care...iscentral to policy making”. Many
other researchersfrom different disciplines(Heron & Reason, 1997; L ather, 1988; Stone
& Priestly, 1996) have echoed this call for emancipatory research which is providing
methods and strategies for different groups in society to break free from cultural and
social stereotypes, to move and succeed in areasin which they have been previoudy
discouraged, and to support “liberating social change” (Greenwood & Levin, 2000,
p.94). | am not only doing this for mysdf, but also for the participants - my students.
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CHAPTER FOUR

WOMEN AND SCIENCE (UNWELCOME PARTNERS?)

I ntroduction

The historical rdationship between scientific study and the scientist hasbeen avaried
one in modern times. Science has gone from being viewed as a suitable activity for
femalesto participate in to a discipline that was deemed beyond their capabilities and
back again to a subject that they should be involved in but are not (Delamont, 1994;
Eadlea, 1986; Griffiths, 1988). Thischanging perception of who wascapableof carrying

out scientific tasks very much reflected the cultural mores of the time.

In today’s Western society the terms ‘science’ and ‘women’ are not normally found
together unlessit is areport on why women are not participating and succeeding in the
world of science. It is perceived today that science is the realm of the male, an
environment inwhich afemal e does not bel ong and wouldnot feel comfortableresiding
and working. Clearly, this perception, somewould say reality, is not one that would be
welcomed by at least 50% of our society, that is, women, nor, in fact, welcomed by the
majority of males. However, the situation is one that many people rarely think about,
nor, | believe, are consciously aware. For many peopleit issimply the accepted state of
affairsand, if not brought out into the open, they will happily accept it and continue on
their way.

Historical Perspective

Interestingly, this has not always been the case. From the early 1800s it was accepted
that women weremore suited to Sciencethan tothe Classics (Griffiths, 1988). Thiswas
atime when education was dominated by the study of the Classics, an area of study that
was seen asafit and proper activity to be performedby gentlemen. Science, considered

then the poorer relation in education circles, was dsmissed as unimportant and was,

27



Chapter Four Women and Science (Unwel come Partners?)

therefore, relegated to the world of women as a subject that was less intdlectually

demanding or important (Delamont, 1994).

However, after the Western world had been transformed by the Industrial Revolution it
was noted by many that money wasto be madein theworld of science and that the study
of the Classics could not compete in terms of financial reward or intellectua standing.
With thisrealisation, women were quickly pushed away fromthe‘new’ technical fields
of science which were then subsequently appropriated by men. Suddenly, and for no
other reason than money and standing, science became the realm of man, aworld that
did not welcome, nor wanted women (Perry & Greber, 1990). Thisdevel goment reflects
Manthorpe's (in Kelly, 1985, p.147) view that “science is a socia construct, its
development isinextricably linked with social relations, not | east the rel ations between

men and women”.

Thus Science, and the study of science, took on the masculine features of its new
participants. It was then seen as objective, value-free, individualistic; attributes not
culturally ascribed to women. Without these attributes, you could not perform ‘ good’
science. Therefore to paform ‘good’ science you needed to be male. There was no
room for emotionalismin the new world of science. Thisisan example of what Connell
(1987, p.141) describes as an institution’s activities and ways of doing things as
“practiceis of the moment”. Science, afemale-suited practice had changed to amale-
suited practice, not because of theintrinsic activitiesthat wereapart of ‘doing’ science,
but due more to economic and intellectual snobbery. Science, or we should say, the
practitioners of science, then set about institutionalizing their way of observing and
thinking, that is, rationality and objectivity, about thephysical world, ensuring that from
then on only men would be comfortalde in the scientific world. This division of
emotional and objectivist thought served well the exclusion of women from science
(Brickhouse, 1994; Ives, n.d.).
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Contemporary Per spective

This state of mind flowed into the 21% century, where today many people see science as
the province of the male and the only females who can partidpate and succeed in this
world are thosewilling to suppress their supposedly subjective feminine attributesand
adopt the objective style of the modern, successful (male) scientist. Kelly (1985) puts
forward that there are at least four distinct sensesin which it can be argued that science
is masculine; the numbers participating, the way in which science is packaged and
presented, classroom behaviours and interactions of males, and the type of thinking
commonly labelled as scientific which embodies an intrinsically masculineworld view.
This makes the inference that womens' knowledge is inferior to mens knowledge
(Singh, 1995). Sadly, thisis avery impoverished approach to the pradice of science.
Science is a cultural activity, and therefore depends on multiple views from al the
participantsin that cultureif it isto succeed for all members of that society. By holding
and perpetuating the view that only men can do science, 50% of the populationisbeing
excluded. Eventually, we find that women become consumers of science rather than
practitionersof science (Barr & Birke, 1994) and ultimately, they are excluded from the

power that emanates from science in today’ s society (Frissen, 1992).

The lmage of Science and Scientists

The scientist of today is still very much seen asmale. Thisimage of themale scientist
isnot presented in popul ar culture as being avery attrective person. Scientistsare often
portrayed as being different, quaint, antisocial or evenmad (Barr & Birke, 1994; Mason,
Kahle & Gardner, 1991) and it is often this image that is the public face of science.
Spender (1995) sees this image as one reason why women feel negative about being
involved in science. It isnot thefact that they cannot do saence, or do not actually like
the subject itself, but the public image of a scientist “doesn’t fit with their notions of

themselvesaswomen” (p.172). However, peopleforget that it issimply animage, and
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thereis nothing intrinsicto science that pointsit to being quaint or mad; itissimply an

illusion.

Researchindicatesthat themajority of school students see ascientist asawhite, middie-
aged male working in isolation in a laboratory (Chambers, 1983; Jarvis, 1996;
Maoldomhnaigh & Hunt, 1988). Evidence of this was gained by Finson, Beaver and
Crammond (1995) when they reported resultsthat indicated 83% of secondary students

perceived scientists as male when asked to draw one.

This stereotypeisalso evident in my own two schools. When | conducted the* Draw-a-
Scientist Test’ for an assignment in an earlier coursework subject (SMEC 704 The
Inclusive Curriculum - Gender Issues), 83% of the drawingsproduced by my students
in Year 3 to Year 6 depicted a male scientist. Coincidentally, this was the same
percentage as Finson, Beaver and Crammond (1995) reported. This widespread
perception reinforces the view that science is a masculine activity and not a suitable
career for afemaleto enter (Kahle & Lakes, 1983; Kahle, 1989).

However, it isnot only the physical image of the scientist that may turn women away
from being active participantsin science. Weinreich-Haste (in Kelly, 1985) put forward
the view that science isassociated with attributes such as difficulty, objectsrather than
people, and thinking rather than feeling. These attributes that society identifies as
masculine suit the perception that scienceisacold, logical and unemotional discipline.
These are not the attributes that society conveys on women, rather the opposite. Tobin
(1996) suggests that individuals feel pressure to conform to and adopt a set of roles
consistent with the construction of others in society. Therefore, we can see how it is
much easier for women to accept that science is masculine and not a place to locae

themselves.
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Ramifications of a M asculine Science

So what? Thisisthe question that is often raised when discussing the masculine face
of science. There are plenty of other academic avenues and endeavours for women to
participateand succeed in. What doesit matter if they do not actively participatein the
workings of science? It does matter agreat deal when such alarge pat of our society
isexcluded from any activity purely on the grounds of gender. Sjgberg (1989) found in
asurvey conducted with women scientiststhat a strong claim could be made that women
in science would have different priorities and that a higher proportion of women in
science could imply different decisions. Barr and Birke (1994) see the exclusion of
women from science as an exclusion from power; power to participate in the
technological and scientific decisionsthat are constantly made by society that affect all

its members.

Members of our society cannot make informed decisions about science if they do not
have an understanding of what that science can do. If we continue to exclude women
from participating inscience they will not, as agroup, have theknowledge necessary to
participatein the decisions that are constantly being madewith regardsto what isto be
studied and what resources are to be allocated. Many reports indicate that women are
not receiving the science skills, knowledge and understanding they need in order to be
activeadvocatesand workersin our increasinglytechnol ogical world (Brickhouse, 1994;

Shroyer, Backe, & Powell, 1995). As Davis (1995) putsit, we live in atechnological

age where everyday decisions are often based on scientific knowl edge and if individuals
do not have the required knowledge, or the interest, they will not be able to fully

participate in thedecisions that can both directly, and indirectly, effect their lives.

Gaining entry into tertiary courses that can lead to financially rewarding careers often
requires advanced secondary education in mathematics and science. If girlsturn away
from these subjects early in their educational career they can end up being excluded

from potentially satisfying jobs in the future (Keaves & Kotte, 1996). From an
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educational point of view, less people participating in science means less people
availablefor teaching the disciplinein the future. Already thisis effecting our society.
Thomas (Crisisin supply of maths, science teachers, 1998), cites alooming shortage of
gualified teachers in science and urges the government to offer some incentive for
students to participate. How much easier would it be to find future science teache's if

we were nat, perhaps, already excluding half of thestudent population, that is, girls?

From an economic point of view the exclusion of women from science limits the
available pool of talented and qualified people from which the industry of science can
draw. Thisisalabour pool that needsto be expanding, not staying static. The American
Bureau of Labor Statistics reported in 1997 that the fastest growing occupationsin the
next decade would be computer scientists and computer engineers (Brzowsky, 1998).
The American National Science Foundation estimates that there will be a shortfall of
700,000 scientists and engineers by the year 2010 (Mann, 1996). As the Australian
economy closely tracks that of the United States it is plausible to infer that the same
shortfalls will be found here, abeit on a smaller scale. In economic terms, can we
continueto exclude half of the potential working population by continuing to denythem

equitable access to science education?

Rather than exclude women from science, whether or not that exclusion isconsciously
done, all members of our society should be encouraged to participate from the very
beginnings of their education and socialization process. There are many benefitsto be
found by an inclusive approach to science and scienceeducation. By bringing women
into the scientific fdd many observers believe newv and non-traditional approachesto
‘doing science’ will beintroduced allowing problemsto bestudied fromadifferent, non-
masculine perspective (Franklin, 1992; Inkpen etal., 1994). Utilising agreater divasity
of people and views improves the chances of success and discovery. As Minnich (in
Barr & Birke, 1994, p.480) says, “Knowledgerequiresmany of us’, and | am surehe/she

did not mean simply more males. To exclude some diminishes the whole.
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Linn (1994) points out other benefits, both for the individual and for the communityin
general, that can be derived from including women in the world of science. She notes
that scientificjobsgenerally pay 50% morethan non-scientific jobsthat requirethesame
yearsof education. Individually, thisshould be seen asapositive step for women. The
study of science, when taught through an inquiry method, promotes critical thinking
skillsthat can be used in marny non-scientific aspects of their lives. It givesthem “ skills
to critically analyze society and the energy to act upon their convictions’ (p.4). This
helps promote a vibrant and evolving community where discussion is informed and

critical of institutions and accepted norms.

Conclusion

In 1988, Griffiths stated that “the shaping of the future depends on the kind of choices
wemakeright now.” Thissentiment remains re evant today. If we want our scienceto
be guided by a masculine world-view then we need do nothing. However, if we want
toinclude all of the members of our society then agood start would be to make science
more welcoming to women. We must hear what Haggerty (1996) tells us: it is not
women and girlswho need tobe changed, it isthe dynamics of how scienceisdone. My
research is hoping to take away another small brick in the wall that separates many of

the girlsin my schools from the world of science.
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CHAPTER FIVE

GIRLSAND SCIENCE EDUCATION (UNWELCOME
STUDENTS?)

I ntroduction

School performance, experiences and impressions are very important for the future
success and participation of an individual in particular areas of society (Spear, 1984).
The perceptions and experiences that a child gainsin their education can govern how
they participate in sodety as an adult. Thus, the experiences girls are having in school
science today may be asignificant determinant of their attitude to sciencein their adult
life. If their attitudes are unfavourable, and science is deemed to be undesirable, then
a gignificant part of society may find itself disenfranchised from making societal
decisionsontherolescienceplaysintheir lives(Barr & Birke, 1994; Brickhouse, 1994).
As both Haggerty (1996) and Keeves and Kotte (1996) point out, barriers to
participation in school science are likely to influence a girl’s decision to opt out of

science study as soon as sheis allowed the choice.

The Role of Schools

What role, then, does our Western education system play in preventing women from
taking an active role in the world of science? Isit partly responsible for the lack of
female participants in the science laboratories, the shortage of female high-school
scienceteachers, or the general didike of scienceshown by many students, particularly
girls? Or as Rosser (1990, p.54) puts it, “what is wrong with science and science
teaching that fails to attract females?’. Some researchers maintan that the decisions
made by girlsagainst afuturein science are made as early as primary school (American
Association of University Women, 1992[AAoUW]; Linn & Hyde, 1989; Oakes, 1990),
sotheanswer seemsto beyes, something iswrong with our education system that makes

it part of theproblem. In some ways this does not make sense. With all theresearch on
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gender and education that has been carried out in thelast thirty or so years, why isit that

schools still cannot seem to interest girls in science?

Research would suggest that, indeed, girls do not have the same opportunities as boys
when it comesto participating and achievingin science education (Bianchin, Cavazos,
& Helms, 2000). The subject of scienceis seen in our schools as a masculine subject,
therefore only boys should apply. It is a perception that, accarding to Kahle (1996b),
teachers and schools sustain, either consciously or sub-conscioudy. If thisistrue, then
we are letting down half of our school population and depriving them, and our society
in general, of the future benefits that can be obtained if they decide to pursue ascience-
based career. However, it does not have to be thisway. Haris, Nixon, and Ruddock
(1993) point out that while schools may reinforce cultural stereotypes in relation to
female work and male work, they also provide opportunities for girls to reject these
stereotypes and allow them the opportunity to gain experience and qualifications that

will assist in their choice of non-traditional careas.

In seeking to identify why grls are not achieving in science in our schools three
elementsneed to beconsidered, curriculum, teachersand their attitudes, and the students

themselves and thar attitudes.

The Curriculum

Robinson (1992, p.274) states that schools, “being a microcosm of society at
large,...perpetuate the male hegemony concomitant with a patriarchal socigy’. The
curriculum of these schools proscribes what is taught there and the curriculum reflects
what our society believes. Wouldit befair to say that our sodety, apatriarchal, or male-
dominated one, dictates that science isamasculine pursuit? Kelly (1985) believes so,
sayingthat thissocial construction of science as being masculine discourages girlsfrom

participating. Perhapsthen, we should not be surprised that a curriculum which reflects
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society discourages girls because, as Fee (in Haggety, 1996, p.19) states, it is

“unrealistic to expect a sexist society to produce anything but a sexist science.”

Kenway and Gough (1998) agree when they stae that because males are the main
writersand devel opers of these curricul a, theresultingdocumentswill reflect the values,
interests, and learning styles of men and so, subsequently, alienate girls. Thiscannot be
seen as a desirable situation because as Parker, Rennie, and Harding (1995, pl195)
maintain, “exposure to sex-biased materials both communicates and reinforces sex-
biased expectations’.

Both Kelly (1985) and Greenfield (1997) point out that school science is packaged for
learning to suit the ways in which boys are connected to the world. Related to this,
Bazler and Simonis (1991) found that even the materials used in school-room science
reinforced the masculinity of science. The textbooks in use, for example, provide
evidenceof this. Smail (1984) documented in her study of sciencetextbook illustrations
that when aperson was depi cted it was generd ly a picture of amale. Similarly, Taylor
(1979) made comment on the small number of representationsof people of either gender
in science textbooks, reinforcing the notion that science is actually about objects, not
peopleor socia phenomena. Rennieand Mottier (1989) explainthe significance of this
when they state that by using predominantly male picures, science is presented not as
ahuman activity, but amale activity, and so createsabarrier for grls. Interestingly, this
can be a double-edged sword. They also point out that a predominance of male
representation “ not only limitsfemalesto anarrow range of roles, but theyalso limit the

range of activities thought to be appropriate for males’ (p.18).

Theinterim report of the Commonwealth Schools Commission report A national policy
for the education of girlsin Australia, (in Krystyn, 1987) notes anumber of factorsthat
appear to be depressing girls' interest in and achievement in science. One of these
factorsis the separation of theory from everyday application. Harding (1995) agrees,

noting that much of the science taught in our schools is presented in a detached,
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abstracted and depersonalised way. This style of presentation goes against how many
feminist researchers believe girls learn best, by relating theory to everyday social
settings, and actually privileges a particular masculine mode of enquiry and way of
knowing that is not generally suitable or desirable for grls as agroup (Belenky et al.,
1986; Gilligan, 1982; Fox-Keller, 1985, 1992). Qualter (1993) recognised thisand put
forward the notion that gils need to see the relevance of science for themselvesandthe

world about them if they are to be interested in being involved in the discipline.

Jewett (1996) believes that girls approach science from the perspective of
Interdependence and rel ationship rather than from an isolated skills analysis viewpoint
that appears to be favoured by boys. Thisis supported by Kenway and Gough (1998,
p.7) when they describe the “hard” traits percaved to be needed to be successful in
science as being “rationality, certainty, control, rigour and emotional neutrality’ in
contrast to the “soft” traits intrinsic to girls, “sensitive, imaginative, responsive,
sympathetic, creative, perceptive, and reflective’. In other words, scienceis presented
as a “positivist mascuine construct” (Goldman-Segall, 1998, p.1) and perpetuates a
world of male privilege (Harding, 1991; Manthorpe, 1982; Weiler, 1995). Thisis, of
course, a naive way to look at science Many scientists have been successful because
of thetraits of creativity, imagination, and perception. To say these are things that we
do not want in scienceisintellectually shallow, yet it appearsto be exactl y the message

the curriculum is sending to girlsin our schools.

The Teachers

Teachers and their attitudes also have a significant part to play in the success or
otherwiseof girlsin science; “[t]he teacher playsthe central role in communicating the
essence of scienceto children” (Estes, 1990, p.687). In other words, they set the tone
for thelearning environment (Mason, Kahle, & Gardner, 1991). Unfortunately, though,
according to Brickhouse (1994, p.402), teachers interactions with their students

frequently work to the disadvantage of girls, not through any intentional malicetowards
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them, but rather as aresult of the “deeply embedded cultural views of gende™, that is,
girlsare not good at science. Thiswas clearly exposed by Spear’s (1984) study when
samples of identical science work, some with male names, somewith female names,
were assessed by teachers. It wasfoundthat the*male’ studentsreceived higher scores
than the ‘female’ students. It wasimplied from this study that teachers did not set out
to deliberately mark down the girls, but rather they did not expect the girlstobe ableto
do science aswell asboys. The question from this study that arisesiswhat are the day-

to-day attitudes and expectations of these teechersin their normal classrooms?

Teachersalso send amessageto thar students about the subjectstheyteach, or, in some
cases, do not teach. An early study by Manning, Esler, and Baird (1981), found that
science was being taught for less than two hours a week by the majority of teachers
surveyed. Other researchers in America found that over half of the primary school
teachers questioned ranked science fourth or fifth out of five subjects (Mechling,
Stedman, & Donnellson, 1982; Westerback, 1984). Inamorerecent Audtrdian study,
Brook (2001) found that science was being taught an averageof 1ess than one hour per
week in primary schools, and not at al in some. When Manning, Edler, and Baird
(1981) asked how theteacherssaw themselvesinrel ation to the teaching of science, they
stated that they saw their role was to transfer seleded scientific factsto their students,
not arole that is adive in encouraging science. It should not, then, come as a surprise
that many students see science as merely acollection of fadsthat their teacha's simply
want them to remember rather than a dynamic discipline with genuinely exciting

possibilitiesto learn, exploreand discover (Mallow, 1985, 1986; Songer & Linn, 1991).

All thiswould come as no surprise to Jewett (1996), as he points out that the majority
of primary school teachers arewomen; the same women who have been conditioned by
society and their own teachersthat scienceisnot for them. Koch (1993) makesasimilar
report from his study that the largely female population of primary teachers generdly
saw science as being beyond their capabilities and interests. These two observations

take on significance when combined with Shrigley’s (1974) and Lee and Gropper’s
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(1978) studies. Shrigley found that teacherswho do not like sciencewill likely produce
studentswho do not like science, while Lee and Gropper proposed that studentsimitate
same-sex more than opposite-sex teachers. Therefore, we may havea situation in our
schoolsof femal e teachers, who do not enjoy science, having their behaviour copied by
their femal e studentswhich is exactly what Baker (1988) and Lee (1984) reportedinthe
research. They both found that girls often received negative messages about science
from important femal es, which obviously includes their primary-school teachers. This
introduces a rather frightening self-fulfilling prophecy for girlsin our primary schools
today.

However, all isnot lost in regardsto femal e teachersand their female students. A study
conducted by Stake and Granger (in Koballa, 1996) found that girls taught by female
science teachers are more likely to be interested in science than grls taught by male

teachers. Like much of the research | have reviewed, contradictory results abound.

There are other teacher behaviours that have been documented which tend to favour
boys morethan girlsin the science classroom. Boysare called on more often than grls;
acceptance of boys calling out but not girls cdling out; waiting longer for boys to
provide an answer; boys beingasked moreinterpretative questionswhilegirlsare asked
yes-or-notype questions; givinggirlsneutral responseswhile providing boyswith more
complex and encouraging responses to questions; giving boys more attention, both
positive and negative; circulating around boys more than girls; and giving boys
suggestions when they are having difficulty while solving the difficulty for girls
(AA0UW, 1992; Greenfield, 1997; Jones & Wheatley, 1990; Klein & Lockheed, 1985;
Sadker & Sadker, 1982, 1986; Sanders, 1995). All these behaviourscontinueto deliver
the message that girls do not belong in science. The alarming aspect of this, though, is
clearly stated by Kelly (1985, p.141) who arguesthat “these behaviours[boysgettingall

the attention] are commonplace - so commonplace that they are virtually invisible’.
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The Students

It can be hardly surprising to find that girls often do not enjoy science, and self-select
themselves out of it when the opportunity arises. It would seem both the curriculum and
many of the teachersthey have during their formative primary education years areless
than encouraging of their participation and achievement in science. Barr and Birke
(1994, p.475) found in their research that when they tdked to women regarding their
impressions of school science, they recalled “powerful memories’ of experiences that
were “deeply alienating, or at best irrelevant”. However, not a | isbeyond salvation. It
has been found that despite what is against them girls still enjoy and have positive
attitudes towards science in the primary years. Kahle and Lakes (1983) found that 9-
year-old girlswere keen to be involved in scientific experiments but thiskeennessfell
off when they reached their teenageyears. Perhaps the battles they fought finally wore

them down.

To bring amore rdevant and local picture to me and dso to assist set the scene for my
study | was interested in what my students thought of Science a my two schools. In
order to do this| surveyed all the primary students regarding what they would pick as
their favourite subject. | gave them each a sheet of pgper which contained alist of 12
subjects' that are studied & primary school and asked them to select their three
favourites, givinga‘1' to their favourite, a*2' to their secondfavourite, and a‘3' to their
third favourite. Thiswasdonein secret, with al children separated so that their friends

could not influence their choices.

The subjects listed were Art, Computers, Craft, HSIE (Human Society and Its
Environment), Handwriting, Language, Mathematics, Music, Reading, Science,
Spelling, Story Writing. The subject names were mixed up to give six different
variations of the list to prevent a donkey vote from influencing the outcome. When
inspecting the compl eted sheets there was no example of any child simply putting 1,
2, 3 next to the first three subjects listed on their survey sheet.
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A tota of 139 boys and 136 girls completed the survey. Of the 139 boys eight (6%)
selected Science as their number one choice; with thegirls, four (3%) selected Science
as their number one choice. Both figures were discouraging, to say the least. When
looking at all the subjectsnominated by the children asbang one of their three choices,
Science was selected 41 times (10%) out of 417 selections by the boys and selected 18
times (4%) out of 412 by the girls. Computers gained the most number one votes from
the boys (47 votes - 34%) and the most total votes (102 - 24%), as wdl. The girls
selected Craft astheir favourite subject, selectingit first 47 times (35%), and nominating
it 106 times (26%). It would seem that my students, including boys, are not enjoying
Science. Whether this is because of the way it is taught, what is included in the
curriculum, or because Scienceisnot held in high regard or as important, or because of
another reason, | do not know. Hopefully, if | can find the right type of educational
software that portrays Science as interesting and worthwhile these very poor figures
could be raised.

Strategiesto | mprove Science Education

Returning to the formal research, there are many things that we, as educators and
researchers, can do to try and make primary science education more welcoming and
interesting for today’ s girls, and, interestingly, for boys, too. Speedy et al., (1989, p.15)
pointed out in their report that “thereis now quite adeal of evidenceto suggest that the
pedagogies that have been developad to encourage more girls in...science are ao
effectivefor many boys’. It appearsthat our work tobring girlsinto theworld of school
science can assist in the success and achievement of boys, aswell. Everyone can have

the opportunity to participate.
A number of researchers have suggested strateges to achieve this. These include:

1 putting problemsin asocia context (Browne & Ross, 1991; Grart & Harding,
1987; Haggerty, 1995; Martinez, 1992; Smail, 1984),
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rotation of dutiesto avoid the boys monopolising equipment (Greenfield, 1997;
Jarvis, 1996),

where practicable, use single-sex groupings (Morgan, 1989),

in-servicing of teachers to raise their awareness of gender equity issues in
science education (Parker & Rennie, 1986),

cooperative learning tasks rather than competitive learning tasks (Kahle, 1989;
Linn & Hyde, 1989; Mason, Kahle, & Gardner, 1991),

activity-based curriculum, rather than just reading from a textbook (Kahle,
19964),

providing enough time for activities to be completed without having to rush
(Tobin, 1996),

If possible, female science teachers to provide a role model (Koballa, 1996;
Steinen, 1992), and

construct assessment tasksthat reflect girls’ learning styles (Hilderbrand, 1989;
Leder, 1996; Linn & Hyde, 1989; Nichols & Kurtz, 1994).

My research seeks to add to these recommended strategies, that is, can the use of

educational software that incorporates what has been discovered as ‘girl-friendly’

attributes assist in enhancing the enjoyment and achievement of my students in their

science education?
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SOFTWARE - HOW IT CAN HELP ORHINDER

I ntroduction

Theroleof softwareisanimportant facet to investigate within theterms of my research.
It is the engine that drives the computer and it is aso the artefact that facilitates the

interaction between my students and the machine.

Softwar e as a Social Construct

As| stated earlier in regards to equity, the computer can be viewed as atext, and thisis
legitimate also in the case of software. It isan artefact constructed and designed by a
person, and can be subjed to interpretation. As Jansen (1989, p.196) put it

“[t]echnological designs are al'so socia designs’.

Analysing certain programs canillustrate thispoint. Friedman (1995), inhisdiscussion
of the simulation program SmCity, cited how the program had been criticised by both
left- and right-wing members of political and economicgroupsfor the messagesit sent
tothe player. For example, the program discourages nuclear power, encourages public
transport, andindicatesthat |ow taxeswoul d stimul ate growth whereashigh taxeswould
produce recession. He continued by stating that “[c]omputer programs, like all texts,
will alwaysbeideol ogical constructions’ of the programmer/s(p.5). Thisargument was
continued by Gamson et al., (1992, p.374) when they put forward the view that “awide
variety of mediamessages can act asteachersof values, ideologies, and beliefsand...can
provide imagesfor interpreting the world whether or not the designers are conscious of

thisintent.”

We should not be surprised at thissuggestion. Researchershave concluded that cultural

foundations influence the design of learning systems. Notext is neutral, and thisis as
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true of computersasitisof any literary text. The technology we use in our schools has
been designed and bult under particular circumstances for particular reasons and
purposes, and probably embodies a number of compromises. It is important to
understand and acknowledge that this non-neutrality existsin our construded artefacts
(whichin my case isthe educaional softwarewe usein our science classrooms) by its
reflection, either conscioudy or subconsciously, of the ideologies, social mores and
values held by the designers and managers of the technology (Akrich, 1992; Bardini,
1997; Hannafin & Land, 1997; Lawley, 1993; McDonough, 1999). They are, asBigum
(1990, p.66) said, the“ mirrors of mindsand the culturesinwhichthey ‘live’”. Matthias
(1999, p.6) agreed with this stance when she stated that the design of software “reflects
the social construction of theworld”. Pournelle (1990, p.247) viewed computer games

as “simulations of the designer’ s theories, not of reality”.

In asimilar situation, bath teachers and researchers have, in the past, examined school
textbooks for gender stereotypes and, when identified, the texts have been modified to
reflect and promote equitable outcomesin education (Clarkson, 1993; Evans& Davies,
2000; Mader, 1994, Titus, 1993). Thisisbecauseexposureto gender-biassed materials
both communicates and reinforces gender-biassed expectations to those students who
usethe materials (Parker, Rennie, & Harding, 1995). Thereisnodifferenceintherealm
of educational software. It, too, needsto be studied for the stereotypical messagesit can
promote to students who use it, and when these messages are found they need to be
modified. Anexampleof thiswasastudy carried out by Dyrud (1997) who foundin her
review of Clip Art, possibly today’ s textbook in the computer, that only 4.5 percent of
the figures that represent people were fanale and that these figures were situated in
stereotypical roles, such as secretaries, nurses, or teachers. Girlsusing theseimagesin
their computer work could be given themessage that, once again, femaleswork onlyin
particul ar vocations, and computer- and science-rel ated fieldsare not among them. She
attributed thisimaging to amal e biasin the computer-sciencefield and apparent gender-

based differences in relationships with machines.
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The Sapir-Whorf hypothesi smaintai nsthat the rel aionship betweenreal ity and language
is reciprocal: “language shapes the perception of reality as much as reality shapes
language” (Frank & Treichler, 1989, p.3). If we accept that language as a symbol
system, both reflectsand inventsour reality, then the same can be said of another symbol
system, the system of visual images we find in our social world. If the imagesthat one
sees are predominantly of one gender when used in a particular situation then they may
reflect the cultural structures that are in place and help maintain and encourage those
beliefs by, in turn, shaping what we bdieve and see asreal. It becomes self-fulfilling
and circular. If girls are constantly seeing males in technology-devel oping-and-
inventing positions and femdes in technol ogy-consuming positions the message may

soon becometheir truth and redlity.

As stated above, much work has been done in the past to ensure that textbooks used in
our schoolsdo not advantage or disadvantage any particular section of our student body
through the language or the typesof illustrations used. We, asa society, do not wish to
send the ‘wrong’ messages to any of our students. We want them to all feel included
and welcome. It is therefore important to acknowledge, as Biraimah (1993) did, that
educational software, just liketextbooks, “isaform of knowledge control that transmits
selected values and role model s to students’ (p.283). What messages are wesending to
our sudentsif the softwarewe supply to them is, possibly, biassed toward males? Isit
a message that girls are not welcome to use the technology, or that girls cannot feel
comfortablewhen using a computer, and certainly should not be having funwith it, or,

possibly, that the technology is not really meant for their use?

The Role of Software

| strongly believe that software has been the forgotten variable in the ‘ computers and
gender’ industry. In my own initial investigations | found little research that could
inform me about software preferences and girls. Evidence for thisisfound when you
look at the ERIC database. This is a database that has been indexing Western
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educational research sincel1966. It currently indexesapproximately 14,000 documents
and 20,000 articlesannually. By entering specific search termsinto the database search
engine the following ‘hits' were returned,;

1 Computers and Education - 21242 citations

1 Education and Gender - 19001 citations

1 Computers and Gender - 595 citations

1 Software and Gender - 188 citations

1 Computer software and Sex bias - 23 dtations.

Similar results were obtained when | searched the Australian Education Index (AEI)?,
a database that deals with reports by Australian authors on education issues or about
Australian education published in overseas sources. This database referencesjournals,
conferences, theses, and other research from 1978 totoday. The results for the same
search as above were,

1 Computers and Education - 3519 citations

! Education and Gender - 2234 citations

1 Computers and Gender - 80 citations

! Software and Gender - 22 citations

1 Computer software and Sex bias - 1 citation.

Similar results regarding the lack of research in this area were reported by Dempsey,
Rasmussen, and L ucassen (1996) in their search for research dealing with instructional
computer gaming. They located 99 sources, mostly journal articles that dealt with the
useof computer games asinstructional tools, but of those 99 sourcesonlytwo dealt with
the use of design attributes for the development of effective computer instructional
games, afinding which left them “mildly surprised” (p.6). My search of the literature,

carried out after their report, does not offer much to counteract their surprise.

2 Both the Eric search and the AEI search were conducted on 28" August, 2003
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It can be seen from these figures that amost all research concentrated on the machine
itself, what it did or did not represent in education or how it related to gender (usudly
girls), without looking at the most obvious element, the lines of code that drove the
machine. What littleresearch that was undertaken ssemed to be abadkwater of interest
to asmall number of academics, who postulated that software could play an important
part in enhancing grls success with computers, and by market-researchers, who saw
that an untapped market might be just waiting to be discovered and profitably exploited.
Thisview issupported by both Durkin (1995) and M ackereth and Anderson (2000) who
both reported the lack of credible research about this facet of computer education.

Girls, Compute's, and Schools

Many proponentsof computer usein schools, | believe, have overlooked the crucial and
influential role software plays in forming attitudes toward computer use because they
cannot seem to see through the ‘sparkle’ of these apparently new, fix-it-all, can-do-
anything learning machines. Callister and Dunne (1992) put forward a number of
interesting points in this area. They believe that the use of computers in educational
settings takes the locus of instructional control away from teachers and passes it on to
software programmers, who may or may not have thestudent’ s educational interests at
heart, and quite possibly have little understanding of pedagogica issues involved in
effective teaching and learning. They describe how the teacher becomes a manager of
arigid delivery system of instruction over which they have very little content control,
resulting in the “technological dog tail wagging the pedagogical dog” (p.326). As
Beynon and Mackay (1993, p.11) put it, “in the triad of designers, promoters and

teachers, it is the first two who currently set the agendaof the latter”.

| believethat the unthi nking advocates of technology in schools may havefalleninto the
trap that Bowers (1988) identified soearly in therush to get computers on school desks,
that is, the people who so forcefully pushed for computers to be placed and usad in

schools have often “incorporated two seemingly incompatible culturd mythsinto thar
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thinking - that each innovation in computer technology is a further manifestation of
social progress and that technology is inherently neutral” ( p.3). Inthisregard, it has
been argued that the non-neutrality of software has pushed boys ways of knowing
forward at the expense of girls' enjoyment and participation (Nicholson et a., 1998;
Okebukola, 1993).

It is important to acknowledge the role both teachers and parents play in this. Segel
(1986) put forward an argument regarding gender and reading when he identified that
it wasan adult who of ten providesthebooksthat childrenread. It istheadult acting like
afilter, making surethat thechildisexposed to books deemed ‘ suitable’ for them by the
adult community. Perhaps the more modern version of this is the purchase of
educational software. Often children of theagethat | am concerned with, 8- to 12-yea-
olds, donot havedirectretail accessto computer software. Generd ly, the programsthey
usearethose bought for them by interested adults, orin my students’ case, by the school.
Also, it is adults who decide what will be produced and provided to them. It is often
marketing and advertising that influence the parents who, despite all their good
intentions, could easily believe that theprograms available onlyinthe‘ pink’ aisleat the

local computer superstore are sutable for their daughters.

Amongst more persistent findi ngs of research regarding girlsand computers are reports
that girls appear to suffer more stress and anxiety when using computersthan do boys
(Cooper, Hall, & Huff, 1990; Okebukola, 1993). Thissituationd stressisdescribed by
Schwarzer, van der Ploeg, and Spielberger (1982) asastate of unpleasant psychological
pressure aroused by interacting with environmental gimuli that are threatening and
sensed to be beyond aperson’ scompetence and resources. Thestressand anxietylevels
increasewhen girls areasked to use computersin public spaces (Cooper, Hall, & Huff,
1990; Cooper & Stone, 1996; Robinson-Stavdey & Cooper, 1990). Thisobviously puts
girls at a serious disadvantage when it comes to usng and learning with computersin

schools, an environment which can legitimately be viewed as a public space.
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If girls feel uncomfortable and stressed it is not surprising that they can become
unenthusiastic about the artefact that they feel is producing the stress. Stress in any
activity can be a significant factor in making a situation feel uncomfortable and may
subsequentlylead to avoidance of thesituation towhichthestresshasbeenrelated. This
was demonstrated by Smith and Danielsson (1982) when they found in their studies of
children and stressful situations that avoidance was the prevalent response to stressin
11- to 13-year olds. Thisview, inrelation to computer game playing, was supported by
Funk (2000) when she put forward her belief that the many negative gender messages
girlsreceivefrom the majority of computer games push them away and encour age them
not to play. Gender-appropriate software may be animportant elementin allowing gifls
tofeel lesssituational stresswhen usingacomputer. Stockdale (1987) foundthat if girls
are introduced to computing in a more supportive environment, their confidence
increased and their anxiety lessened. Gender-friendly software could assist in producing

such a supportive environment (Lynn et al., 2003).

Extending from Stockdal € sfindingsisthework of Greenfield(1997). When Greenfield
studied a successful school’ s efforts to promote school science with senior girlsitwas
put forward that a possible reason for the girls' willingness and ability to take part in
their science classes related to favourable science experiences in their earlier student
years. Severa strategies hadbeen used at theschool to promotesciencefor all students.
They included using a specialist science teacher who conducted science lessonswith
follow-up discussions in regular classes, the rotation of duties so that boys did not
monopoliseparticular jobs, and the use of hands-on activitieswas encouraged. It seems
likely that becausethegirlscoul d see themsel ves achieving and enjoying insciencetheir

attitude toward the subject became more positive.

Greenfield’ swork can, | believe, be successfully transferred and extended in relationto
computers and software. Comber et al., (1997) argued that the success or otherwise of
early computer experience may be a crucial and significant determinant of confidence

in girls, and intervention in the early years may help to offset areductionin confidence

49



Chapter Sx Software - How It Can Help or Hinder

with computers which seemsto occur asthey grow older. In aninterview conducted by
Cassell and Jenkins (1998b) with Nancie Martin, a game developer for toy maker
Mattel, Martin gave aninterestingcommercial view of softwareand girls. Martin stated
that research was showing girls were keen users of software during pre-school years,
where alot of material is available, but once they grow out of those programs, around
the age of five and six, thereislittleavai lable for them that they enjoy or want to play.
It all becomes ‘boy’s stuff’. This lack of girl-friendly software could be a small, but

significant factor in the apparent uneasy relationship between girls and computers.

| believe that software is one aspect of computer use that can be modified to help girls
experience confidence building, rather than confidence sapping, opportunities when
using computers at school. Designing an interface that girls find attractive and
welcoming, by using attributes they prefer, couldaffect them in apositive manner, bath
from the aspects of understanding the material and the desireto useit (Passig & Levin,
1999). Perhaps the useof girl-friendy software, which may help the girls achieve and
succeed, could make a small contribution to the positive experiences of girlsin their
formative, primary years; acrucia timein their development of attitudes and interests
in both computers and science, and assist in countering the reports of girls generally
having less ex peri ence with computers than boys (Goldstein, 1994; Sakamoto, 1994,
Schumacher & Morahan-Martin, 2001).

Sex-biasin Software

Studies by Huff and Cooper (1987) and Littleton et a., (1993, 1994, 1998) have fuelled
my enquiry intogirl-friendly software. Huff and Cooper’ s(1987) research isoften cited
inthefield of gin-friendly software, whileLittleton et a.’ sresearch (1983, 1994, 1998)
appealsto me as a way to produce not only girl-friendly software but softwarethat is
inclusiveof boys. For me, they arehighly significantresearch, andthey have continually

motivated meto find out if design biasagainst girls gill existstoday and, if it does, to
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discover what | can contribute to diminishing that bias or, hopefuly, helping it
disappear.

Huff and Cooper’ s(1987) study of sex-biasin softwareconcludesthat educational game
designers, both femaleand male, may be using males as the model for students who use
their software. They state, “it is not the computer, or even the software, that is the root
of the sex bias in software, but the expectations and stereotypes of the designers of the
software” (p.519). Asmentioned at the beginning of thischapter, thisclaim of thesocial

construction of technology has been supported by a number of researchers.

Huff and Cooper asked a number of game designers to producea software program to
assist students learn how to use commas correctly. They were asked to produce a
program for boys, aprogram for grls, and a program for students. When Huff and
Cooper examined the finished pieces of software they found that the program designed
for boys contained different design features to that of the program designed for girls.
Thisshowed that the designersdid haveinherent understandingsabout what boyswould
like and what girlswauld like and so integrated them intothe different programs. This
initself wouldnot beamajor finding, possibly most peoplewould ssimply saythat it was
obvious that girls and boys like different things and so it would be sensible to
incorporate those preferences into software written for them. Earlier research had
already identified this phenomenon (Lepper & Malone, 1985).

However, when the game designed for the generic students was examined, it was
reveal ed that that particular program displayed attributes that appealed moreto theboys
thanto girls. What the designers had subconsciously used wasthe boys' preferencesas
the default model for students. In other words, they hadinadvertently designed agame
for boys, not for all students. Thisfinding should cause concern for it seems that when
programsdesigned for studentsare written they may bewritten for boys. Thismay have

serious implications for girls' useof, enjoyment, and achievement with computers
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According to Huff and Cooper (1987), an obvious implication of male bias is that
software may be designed to appeal to boyswithout consideration of the effect ongirls
motivation to useit oron girls' educaional achievement. They state that:

Children using software designed for the opposite sex are more anxious
after they interact with the program, and that anxiety leads to lowered
scoresin the subject the program was intended to teach. However, this
only occurs if the children are using the program in public, that is, in a
computer lab with other children present. When the programs are used
privately, these differences do not emerge. (p.519)

Themention of studentsusing softwareinapublic space, for example, the computer lab,
is particularly significant in my situation as both my schools operate computer labs as

separate entities, where most of the computer lessons are held.

Review of other related research carried out after the Huff and Cooper study provides
theoretical support suggesting that girlsand boysdo differin their stated preferencesfor
design elements of game software, which can spill over to the design and
implementation of educational software. For example, Jakobsdottir, Krey, and Sales
(1994) examined gender and age preferencesfor graphics used ineducational computer
gamesand identified differencesin preferencesof thegirlsand boys aswell asattributes
favoured by both groups. Their results support the use of design guidelines for
producing graphics that appeal to boys and that also appeal to girls, and they conclude
that it is important to have these guidelines in place in order to provide direction for
programmers and designers. | will review the literature that relates to specific design

attributes for girlsin alater section.

Another study of significance that has had a major influence on my own research and
that isrelevant to this discussion was carried out by Littleton et al., (1993, 1994, 1998).
A controlled comparison was conducted between two versions of aroute-planning task
that differed in terms of the scenario; one involved pirates and the other picnics. The
subjectswere 11- and 12-year-old girlsand boys. Theresearchersfound that when the

girlsused the ‘pirates version of the scenario they performed significantly poorer than
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whenthey used the‘picnic’ versionthat featured ‘ Honeybear’ characters. However, the
interesting point that came out of the study was that regardless of which scenario was

played, pirates or picnics, the boys peformance did not differ.

Several points of significance have come out of the three studies by Littleton et al.,:
1 it was demonstrated that children’s problem solving performance could be
significantly affected by the scenario’s setting and, in paticular, the grls

performances were strongly influenced by the version of the task employed,

the performance of the boys remained relatively unaffected by the software

version, and

superficial versioning of the software can dramatically transform the pattern of
gender differencesin regardsto performance and achievement, to the advantage

of girls.

However, we must be cautious. It istoo simplistic to believe that these results offer a
quick solution to bring about equitable use of computers by both girls and boys. The
logical extension of thisargument isthat if wemake softwareexclusively for girls, using
the stereotype beliefs of what girls in our modern society want, they will use it and
achievewith it and the boyswill come along and play as well because they do not care
what the softwareisjust so long asthey can play on the computer. Thisisthe argument

that produces ‘pink’ software (Berselli, in Gardiner, 2000).

Gardiner put forward the argument that when designers of computer software realised
that girlswere not interested inthe typi ca game, and so were not spending their money,
they designed software that fitted the stereotypes of the material that girls apparently
wanted. These‘pink’ games are epitomised by the“Barbie” programsthat can befound
on software shelvestoday. But arethesethetype of educational computer programsthat
I am looking for? | do not believe so. AsLinn (1999) strongly argues, “ software ‘for
girls' reinforcesthe sexist message further by falsely claiming that Barbie, fashion, and
cosmetics provide equity balance. Indeed they do. They perpetuate sexism and serve

53



Chapter Sx Software - How It Can Help or Hinder

only to enrich the companiesthat producethem” (p.16). Jenkins(1998) agrees, warning
that this may not lead to a desirable situation. He believes that by making and
distributing ‘pink’ software, we run the risk of maintaining, rather than transforming,
those traditional aspects of what is perceived as feminine culture which, as he putsit,
“keep women restricted to the domestic sphere while denying them the spatial
exploration and mastery associated with boy culture” (p.276). Russo (1997) points out
that by labelling gamesas‘girl’sonly’ (which isoften what the packaging is promoting
to potential purchasers) girls can be encouraged to shut themselves off from the much

broader range of products available in the market place.

Interestingly, though, and what has proved to be a continuing and frustrating element of
my research, that is, studies that offer contradictory results, is the evidenceprovided in
afollow-up study by Joiner (1998), whowas amember of theLittleton et al.1993 study.
Hefound that, when replicating the earlier study, the girlsand the boysdid not show any
preference or better achievement by using one or the other version of the software
package and that the boys, rather than being happyto play either version of thesoftware,
strongly favoured the ‘boy’ version. He concluded that for the design of educational
software for this age group (11-year-dds), software that is stereotyped for femalesis
actually unlikely to dtract girls, and islikely to be unattractivetoboys. | am hopingthat
my datawill generate an answer regarding this apparent contradiction, along with many
others that have been provided by the research | have reviewed, gecifically for my

situation in my schools and for my students.

Joiner’s observations, | believe, warn us that the labelling of particular educational
games as ‘girl games can have a serious, negative effect for both girlsand boys. His
observations and conclusions do have some credence in my school. Thiswas evident

when | observed a particular event at one of my schools.

| had purchased aCD-Romtitled Gamesfor Girls(Gamesfor Girls: Gold Edition, 1998)

that contained tenindividual problem-saving stylegames. | installedit onour local area
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network and added the appropriate individual shortcutsto each workstation desktop.
Therewasnoindicationthat theseindividud gamescamefroma’girls' games CD until
the program was closed after playing, at which time the title of the CD-Rom was
displayed. | wasobservi ng agroup of boysduring alunchtime session who were playing
one of thegamesfromthe CD. They appeared to be enjoying themselves, talking about

solutions and where to direct the character on the screen.

After playing for awhile they decided to finishand play another game. However, when
they quit the game and the CD name came up indicating they were playing a ‘girl’s
game’ one of the boys noticed the title and quickly pointed out with disdan to his
friends that they had been playinga“girl’sgame”. The reactionwas as quick asit was
final. The game that they had been enjoying seconds before was now an object of
derision and statementsof ‘ never playing that gameagain’ flowed freely. | wasamused,
but disheartened, that asimple label was enough to turn the boys away from something
that they had obviously enjoyed. Asadults, | believethat we oftenfail to understand the
impact of the labels we give objects. To these boys, that game was not to be touched

again no matter how much enjoyment they could derive from it

It is important to state that | have no interest in using my time to produce design
attributes that reinforce the already stereotypical view that girls can enjoy using a
computer only if theyare playing with avirtual reality doll or boys can play agameonly
if they are *shooting at’ something. Rather, | am looking for attributes that welcome
girlsand, at the same time, include boys' interests, so that when the software is used
thereisno feeling that thisisa‘boy’sgame’ or a‘grl’sgame’, but rather agamefor all.
| want to offer guidelinesthat will alter the way the computer communicatesto thegrls
and boys who are using them.
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Conclusion

In conclusion to this section on the role of software, there are three points| wish to
make. First, in their book Gender and schools Measor and Sikes (1992) detail that in
nursery and primary school classrooms, boys and girlstend to choose different kinds of
activities and materials when their choiceisfree. We, asasociety and as an education
system, supply these materials so that they feel comfortable and are happy to interact
withthem. Educational software isone of the items that we need to supply to the pool
of children from which our future scientists must come. If the software we provideis
designed with al usersin mind then enjoyable and successful experiencesmay result.
Thisisimportant, because accordingto Kirova-Petrova, Bhargava, and McNair (1999),
it is crucial that we provide successful experiences before biasses set in if we want
significant and long-lasting change to happen. | believethat my studywill help thegirls
at my schools have successful experiences in science education because the programs
| will be selecting for them will reflect the design attributes that they find attractive and

comfortable.

Second, | do not subscribe to the view tha all girlswill share the same preferences and
my research will uncover those preferences, but as Cassell and Jenkins (1998d)
explained, to assert that all girls share the same beliefs and preferenceswhile artificial,
can be necessary: “Despite the clear dangers of such ‘sweeping generalizations,” the
ability to determine what girls want may seem necessay at atime when we are trying
to open up a space for girls to partidpate within this medium [computer games] at dl”
(p.25). So even though | acknowledge that my girls are not ahomogeneous group, and
will show variability in their preferences, | am treating them, for the purposes o this

study, as a group with common bdiefs, perceptions, and preferences.

Third, | believethat my research answersthe call that two earlier researchers have asked
of teachers. Evans (1995) asked teachers to continue the work previously undertaken

in developing science education courses and materials that are gender-critica and
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gender-inclusive. If what | can discover allows future sdence education software to be
designed and written in a way that provides girls with enjoyable experiences and
enhances their achievement then | will have answered hiscall. Sanders (1990) told us
that to achieve equity in our schools teachers must take action to correct any sex
imbalance that has anegative effect on girls. | believethat my researchistaking action

to do this.

Similar to Gardiner (2000), | see my research as an opportunity, first, to help my
students, and my girls in particular, to reject stereotype perceptions they may already
have about using computers and educational software and, second, to assist them in
achieving positive results and experiences in both their genea education and their

science education.
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CHAPTER SEVEN

THE GAMESWE PLAY

I ntroduction

From the time computer gamesbecame generally available | have been an avid player.
Over the past 20 years | have had a variety of electronic game machines whidh, as |
became more prosperous, evolved into quite sophisticated personal computers. These
computers were, perhaps embarrassingly, used primarily for gameplaying. Up to this
day it is a pastime that both myself and many of my friends havebeen involved in and

it is one which has brought many hours of enjoyment to us.

| seeasimilar passon for playing computer games in many of my students. Whenever
| take a class to thecomputer laboraory at either of my schools the persistent question
from children is, “Can we play some games, please?. Many atime | have used the
prospect of allowing some free time to play games as a bribe to get the ‘real’ work
completed. To me, the obvious motivation factor intrinsic to computer games means
that they could, and should, play arole in the teaching-learning environment in our

schools. In this chapter | st out the justification for their usein schools.

Seymour Papert (Papert, 1993), begins hisbook The children’s machine with a parable
about doctors and teachers who have travelled from the past to the present day arriving
at modern day hospitals and schods. The doctors seean environment that hasradically
changed and virtually unrecognisable to them because of scientific and technol ogical
advances. Unfortunately, the teachers hardly notice any differences in the modern
classroomto that of classrooms of the past. However, he goeson to explanwhat would
surprise the teachers if they could journey to the students’ homes.

The time-travelling teachers of my parable who sawv nothing in
the modern classroom they did not recognize would have found
many surprises had they simply gone homewith one or two of
the students. For there they would have found that with an
industriousnessand eagerness that School can seldom generate,
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many of the students have becomeintensdy involvedinlearning
the rules and strategies of what appeared at first glance to be a
process much more demanding than any homework assignment.
The students would define the subject as video games and what
they were doing asplay.

While the technology itself might first catch the eye of our
visitors, they wouldintime, being teachers, be struck by thelevel
of intellectual effort that the children were putting into this
activity and the level of learning that was taking place, a level
that seemed far beyond that which had taken place just a few
hours earlier in school. The most open and honest of our time-
travelling teachers might well observethat never before had they
seen so much being learnad in such a confined space and in so
short atime.

School would have parents - who honestly don't know how to
interpret their childrens’ obvious love affair with video games -
believe that children love them and dislike homewaork because
the first is easy and the second hard. In reality, the reverseis
more oftentrue. Any adult who thinksthese gamesare easy need
only sit down and try to master one. Most are hard, with
complex information - aswell astechniques- to be mastered, the
information often much more difficult and time consuming to
master than the technique.

If that argument did not convince parents that the games are not
serious, surely asecond argument would. Video gamesaretoys-
electronic toys, no doubt, but toys - and of course children like
toys better than homework. By definition, play is entertaining,
homework isnot. What some parents may not realize, however,
is that video games, being the first example of computer
technology applied to toy making, have nonetheless been the
entryway for children into the world of computers. These toys,
by empowering children to test out ideas about working within
prefixed rules and structuresin away few other toys are capable
of doing, have proved capable of teaching students about the
possibilities and drawbacksof anewly presented system inways
many adults should envy.

Video games teach children what computers are begnning to
teach adults - that some forms of learning are fast-paced,
immensely compelling, and rewarding. The fact that they are
enormously demanding of one's time and require new ways of
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thinking remains a small price to pay (and is perhaps even an
advantage) to be vaulted into the future. Not surprisingly, by
comparison School strikes many young people as slow, boring,
and frankly, out of touch. (p.3)
Although Papert was writing in 1993, what he has said is till relevant in many of our
schoolstoday. Studentsintraditional classeswheretheteacher isthe central figurefind
themselves as passive learners and in a position of little control. They generdly have
to pace themselves with the other students in the class and often receive shallow and
imprecise feedback in rdation to their efforts and achievement (Squire, 2003). As

Weston (1997) observes, it becomes a place where students go to watch teachers work.

The question to be asked from Papert’s narrative is, “What is it that makes the
interaction with computers so compelling and absorbing?’. Friedman (1995) believes
the answer is the constant feedback that the user receivesfrom the program with which
they are interacting. Every response, or move that is made by the user is instantly
countered by the program, producing an instant and continuous feedback loop that
further engages the user. The user and the computer/program become one. My
observations of my students, aswell as my own experience with game-playing, indicate
there is much truth in Friedman's view. Harnessing this attraction, some may say
compulsion, to play and directing it to learning situations could be, in teaching and
learning terms, a very profitable exercise for teachersto pursuein relation to improved

educationa outoomes.

Play and Games

“Play isavery serious matter...It is an expression of our creativity; and creativity is at
the very root of our ability to learn, to cope, and to become whatever we may be”
(Rogers & Sharapan, 1994, p.1). Play, particularly in the early years of childhood,
performsmany important rolesin social and intellectual devel opment of individualsand

supports the assimilation of new ideas into a child’'s existing knowledge structures
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(Blanchard & Cheska, 1985; Provost, 1990; Rieber, Luke, & Smith, 1998). It hasbeen
defined as voluntary activity tha isintrinsicaly motivating, and may encompass some
fantasy qualities (Amory et al., 1998; Rieber, 199a). Children learn from their
interactionswith their environment aswell asfrom activitiesthey seeaschallengingand
personally meaningful. Play and games are eventsthat can incorporate these features of
interaction, challenge, and personal meaning so that learning can be both enhanced for,
and enjoyed by, the players (Brown, Collins, & Druid, 1989; Rieber, Luke, & Smith,
1998).

A number of researchers believe there are long-term benefits to be gained in both
intellectual and social growththrough play (Glickman, 1984; Singer,1995). Also, given
the current, and future, capabilities of educational technologies, which in my research
contextiscomputers, a number of researchers haveput forward theideathat gamesand
play canfitinwell withthetransition from abehavioural to acognitive mode of learning
that is advocated by progressive educators (Burton, More, & Magliaro, 1996; Winn &
Snyder, 1996). When discussing play in the context of learning and education, | am
referring to what Rieber, Smith, and Noah (1998, p.30) call “serious play” inorder to
distinguish it from other interpretations and perceptions which may have negative or
trivial connotations. Seriousplay isthat activity that contributesto the betterment of the
individual rather than the type of play sought for purely recreational and personal
gratification.

Despite limited empirical evidence of their educational effectiveness (Hogle, 1996;
Rillay, Brownlee, & Wilss, 1999), games have been used by teachersin modern schools
for many years to enhance and encourage learning in their students. They have often
been used asmotivationd tool sto capture and maintain theinterest of students, and have
been identified as possibly helpful in facilitating cognitive processes such as making
inferencesand lateral thinking (Mayer & Sims, 1994; Quinn, 1996). Holland, Jenkins,
and Squire (2003) believe that games offer students contexts for thinking through

problems and making their own actions part of the solution, resulting in a personal
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satisfaction when successful or motivation to continue when unsuccessful. Therefore,
it isnot surprising that the electronic equivalent, computer games can be increasingly
found in our schools today (Gredler, 1996; Heinich et a., 1996).

Computer Games

Many early researchers have gven serious thought on how computer games, the
electronic equivalent of physical play, can be utilised to enhance educational outcomes
in western schools (Negroponte, 1995). Today, the motivaion of children to use
computers and play computer games seems to be as strong as ever. Although | know
most of my students have accessto computersin their own homes (evidencefrom my
interviews confirms this), it still amazes me how motivated they are to get to the
computer rooms in my two schools, or to usethe computersin my two libraries (and
they areonly simple, non-graphical catalogue-enquiry terminals), or to usethe computer
that isintheir own classroom. For the children the‘ novelty’ of using them never seems
to wear off. Even the software that is available in my schools does not compare
technically or aesthetically with the software that the children are using at home. Most
of the educationd software available is quite unsophisticated in terms of graphics and
sounds when compared to latest computer games available to children, yet | constantly
observe what Rieber and Matzko (2001, p.15) describe as learners on “auto-pilot”,
obliviousto external distractionsthat in atraditional teachingsituationwould havethem
continually off-task.

Thereisobviously something very appealingfor childrenabout playing computer games
for research informs usthat children are using them daily and extensively for personal
and communal entertainment. Inearly research, several studiesput forward explanations
for this appeal. Nawrocki and Winner (1983) suggested that winning over a challenge
isthe main motivation. Malone (1981) and Malone and Lepper (1987) found that the
elementsof chd lenge, fantasy, curiosity, and control were the motivators for children.

More recently, and perhaps more relevant to my research, is Walker de Felix and
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Johnson’s (1993) study which put forward that it was the structure of the computer
game, rather than its content, that appeded and motivated children to play. Laurel
(1993) described it well when she noted that the potential of the computer did not reside
initsability to perfform calculations, but rather initsability to represent action in which
peoplecould interact and participate. Thiswasechoed by Turkle (1995, p.31) when she
put forward the claim that through computer games people have the opportunity to
“experiencethemsel vesinanew, often exciting setting” that their everyday environment

cannot provide.

Research has shown that computer gamesoccupy asignificant amount of children’ stime
in their social lives (Buchman & Funk, 1996; Johnson et al., 2002; Rosen & Well,
2001), but still, my students, both the girlsand the boys, cannot get enough of using the
computers at school. What confuses me, however, isthe literature | read that tellsme
how girls, as they pass through secondary school, start to turn away from computers,
seeing them asamale domain. The girlsin my schools, just like theboys, believe they
cannot get enough time in the computer room. | continually wonder if the type of
software supplied by schools plays a part in their move away from computer

achievement and enjoyment during their school career.

| believeitiscritical that wekeep thisenthusiasmin the grlswhen they go through their
secondary education. We must make them feel comfortable and enthusiastic with
computers, and computer games is one avenue tha can be used to hdp achieve this.
Some studies sugged that experiencewith computer games promotes positive attitudes
towards computers (Culley, 1993; Durkin, 1995; Pulos & Fisher, 1987). Both
Greenfieldet a., (1994b) and Wilson (2002) found that among adult students cognitive
gains arising from using computer games transferred to regular computer use for
scientificand technical purposes. Work undertaken by Johnson-Eiola(1997) confirmed
transferal of skillshoned on computer gamesto other educational, non-computer-based
contexts, particularly the decoding of multimediatexts, texts with which studentstoday

are increasingly interacting. Also, Durkin and Aisbett (1999, p.128) point out,
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“computer games offer avaried and stimulating means of gaining skillsin a technology
which is increasingly fundamental to educational and occupational opportunities’.
Obvioudy, there are other ways of introducing computers to girls but game playing

would no doubt be oneof the more popula choices for them.

In an early study, Soper and Miller (1983) identified computer game playing among
school students as ailmost an addiction, showing many of the signs of an addict:
compulsive behavioural invdvement, apathy toward other adivities, association with
other addicts, and (for school students) failing grades due to disinterest in school. A
number of later studies tend to confirm this observation, with reports of smdl numbers
of children meeting clinical criteriafor addictionin regards to computer game playing
(Fisher, 1995; Griffiths & Dancaster, 1995; Gupta & Derevensky, 1996; Phillipsetal.,
1995). | sometimesthink that many of my studentsverge on an addiction whenit comes
to using computers and playing games on them. Phillips and Klawe (1995) cite the
attractiveness of computer games to many children as a reason why they should be
studied and examined for the potentid benefits they may deliver in educational

situations.

The appeal of computer games has not diminished over the years since Soper and
Miller's (1983) study, probably because of the increasing prevalence of computersin
many households and the increasing sophistication of the games themselves. A study
carried out by Griffiths and Hunt (1995) found that approximately 30% of 12-16 year-
oldsthey sampled played computer games at least once aday and 7% played at |east 30
hours per week. 11% of the sample clamed they ssmply could not stop playing
computer games. More recent figures derived from the 2001 Australian census
(Australian Bureau of Statistics, 2003) show that in 2000 over 50% of Australian
households had a home computer and that children under the age of 17 years are the
most likely group to use a computer at home. It was also found that, in all age groups,
males were more likely than femaes to have used a computer in the week before the

census was undertaken.
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Some researchers see the link between boys' high interest in computer games and their
larger representation, as adults, in high-status computer jobs as not accidentd.
Computer games are believed by someresearchersto providea smooth and comfortable
entry to computer literacy (Agosto, 2004; Greenfield, 1996; Krantz, 1997; Opie, 1998;
Subrahmanyam & Greenfield, 1998; Wilson, 2002). Subrahmanyam et a., (2000,
p.128) even go as far as to describe them as “training wheels’ far skills useful in the
fields of science and technology, and so those children nat engaging with them at a
young age, in other words many gifls, may end up disadvantaged in later years.
Groundwater-Smith and Crawford (1992) view game playing asaway of demystifying
computerswhi chsubsequently leadsto greater confidence and comfort when using them
and thus allows greater risk taking and experimentation. They see the genesis of
computer literacy coming from ‘games literacy’ that computer game playing may
provide. Although I tend to agree with thissentiment, it isimportant to point out other
views. Other researchers make astrong point that game playing is, initself, an end-use
application, just like word-processing. Therefore, the linking of game playing as
authentic computer experience while word-processing remains associated with pre-
computer secretarial skills, in other words womens' work, demonstrates strongly that
what counts as experience with computers is a socially generated phenomenon in the
computer-gender discourse (AAoUW, 2000; Clegg & Trayhurn, 1999).

Whatever the opinion that one holds, there is still no doubt that there is an imbalance
when it comes to boys and girl s pl aying computer games and this touches on the area
that | am researching. Provenzo (1992) confirmed through interviewswith parents and
teachersthat girlswerelessinterested than boysin playing computer games, with other
studies indicating that this interest declined further as girls matured (Dorman, 1998;
Leong & Hawamdeh, 1999; Mumtaz, 2001). The study by Griffiths and Hunt (1995)
supported thiswhen they found that although both boys and girls play computer games
boys played them significantly more than did girls. Other researchers have argued that
the declining interest in playing computer games shown by grls could be due to most

computer games being designed and marketedfor boys (Gailey, 1996; Gorriz& Medina,
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2000; Oosterholt, Kusano, & de Vries, 1996; Subrahmanyam & Greenfield, 1998).
Gorriz and Medina(2000) elaborae that:

Unfortunatel y, the majority of today’ sgames are aimed at amale market
andinaddition arenotof particular interest to girls...Thus, inmany cases
aqgirl’sfirst experience with a computer is anegative one and can turn
her off computing right from the start. (p.42)

Inkpen et al., (1994), found that girls' level of interest in computer games was not as
high astheir interest in other activities. For example, many girls expressed they would
rather read, socialise with friends, or go shopping. This should not be surprising.
Literatureon social behaviour doessuggest that grls, when compared to boys,aremore
interested in connecting and bonding with others (Grusec & Lytton, 1988), and that in
their general play activitiesgirl shavebeenfoundto bemoresociadly ori ented than boys
(Coates, Lord, & Jakabovics, 1975; Heyman & Berstein, 1996).

Censusdataregarding computer gameplaying confirmsthediffering level of interest for
Australian girls and boys. Data collected by the Australian Bureau of Statisticsin 1998
(Australian Bureau of Statistics, 1999) reported that boyswere moreinterested inusing
their home computer for playing computer games than for study, whereas the reverse
wastruefor girls. In 1998, 63% of malesaged over 5 yearswho frequently used ahome
computer played computer gameson it and 53% used their computer for study purposes
compared to 50% and 56% respectively for girls. However, itis essential to remember
that girls are interested in computer games (Agosto, 2002; Yelland & Lloyd, 2001).

One criticism of computer game playing is that it promotes anti-social behaviour.
However, it is important to understand that playing computer games is considered by
many researchers asnot an anti-social activity. Inkpen et a., (1994) found that girlsare
more likely to play a computer gameif there is a possibility of interacting with others
during the playing. Lawry et a., (1995) found that boys often play in a collaborative
mode and often talk about the games, offering tips, hints and encouragement to each
other. Similar assertions are put forward by both Jenkins (1998) and Colwel, Grady,
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and Rhaiti (1995), with both asserting that computer games provide the basis for social

interactions at home, at school, and with friends in the playground.

Other studies also provide evidence that computer gamesarenot asolo activity. Kubey
and Larson (1990) found that computer gameswere played alone 46 percent of thetime,
18 percent with family membersand 36 percent of thetimewith friends, while an earlier
study by Mitchell (1985) found that video games were a positive factor in enhancing
interactions between family members, being “reminiscent of days of Monopaly,
checkers, card games, and jigsaw puzzles’ (p.134). The video games simply took the
place of other socia activities. The proposition that playing computer games is not
necessarilyan anti-social activityisimportant in the context of educational softwareand
schools. The last thing any responsible school system would want todo isto promote

and foster, albet unintentionally, anti-social adivity amongst its students.

If what Oosterholt, Kusano, and de Vries (1996) saysistrue, then | believe the resuts
of my research can assist in reducing the boys-only elements of games software that may
be written into games and put in their place attributes thet appeal equally to both girls
and boys. This then offers some hope in getting girls playing more games and thus,
hopeful ly, becoming more comfortable with computers in general. | believe this is
significant because, if what Perry and Greber (1990) suggest is true - that the socia
patterns of computer use ae not inevitable - then it may be feasible to change girls
patterns of computer use by supplying software that is informed by grls’ preferences.
The production and supply of this software, therefore, could be crucia. Obvioudy,
though, 1 am not making a claim that by changing the software, girls suddeny will
become more frequent computer users. It would be wonderful if it was that simple.
However, it may be that by changing software to being more girl-friendly it may

encourage greater use. It isjust one brick inthe wall.
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Educational Computer Games

Edutainment isatermthatisusedagresat ded today. Thiscombination of educationand
entertainment reflects what some researchers believe is needed in order to attradt the
attention of today’s learners. Affisco (1994), a lectura a New York's Hofstra
University, believes this when he says that “it is aready apparent that contemporary
students have limited attertion spans, have a more visual learning style than their
predecessors, and need to be entertainedin their classrooms’ (p.171). Seay (1997) does
not go that far, but he does believe tha students of today need to be entertained simply
becausetheir culture has trained them to interact in a certain way with the information
with which they come into contact. |, persondly, do not go as far as these two
academics, thinking that the only way | can provide effective learning situationsfor my
students is to entertain them first, but | can see, in this scenario, that educational

computer games can be an effective adjunct to the teaching-learning situation.

Distrust of thelegitimacy of using computer gamesin an educational setting may reflect
moreof agenerational issuethan an educational one. Researchers, teachers, and parents,
the policy formul ators and decision makersfor today’ sschools, grew upinamostly non-
computerised environment. Unlike the students of today who are constantly exposed to
computers and other technology, our generdion’s most sophisticated piece of
educational technology maywell havebeen acalculator. Inother words, we have grown
up in a“different media culture and [we have had] different media experiences’ than
studentstoday (Fromme, 2003, p.2). Rather than viewing this situation with an open
mind, we are at risk of viewing and examining the media cultures involving children
today from our own adult, and technologically different, perspectives which can result
in acertain degree of scepticism and distrust by us. | believe many parents and teachers
seethat the use of acomputer in an educational setting should not include gamesasthey
view this as trivialising their children’s learning. However, | do not believe using
computersin such away is awaste of time, rather it could be a further opportunity to

enhance the teaching-learning environment.
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Research has shown, both directly and indrectly, tha computer games can assist in
successful learning. Paivio (1971) and Bower (1972) reported that improved memory
was demonstrated by their subjects when the material to be memorised contained
graphicand rich imagery. Although both researchers were dealing with print material,
| believe this result can be transferred to the computer game environment because rich
and graphic imagery is precisely what modern multimedia-capable computers and
software can convey to a user, or in my case, my students. Bielenberg and Carpenter-
Smith (1996) conducted research in workplace training and found that when alogically
structured story, something that is found in many educaional computer games, was
presented in a multimedia presentation the adut learners recall and motivation was
increased. It isonly asmall step to proposing that similar results could be found in

younger learners, such as my students.

Wartella and Jennings (2000) make the assertion that children today are drawn to
technology that encouragesactive engagement withit. Theycitenumerousstudiesthat,
to them, indicate “children generally prefer more participatory forms of computer-
assisted instruction” (p.37). To me, a well designed computer game can give
participatory instruction. When a student perceives that they are in control of their
learning it has been reported that the their academic results improve (Clements, 1987,
Gentner, 1990) and the retention of the learned material is increased and improved
(Dempsey, Rasmussen, & Lucassen, 1994). One of the main attractions of many
educational computer games is the ability to allow the student to be in control of the
pace of the game, which gives them the perception that they are also in contral, to a
degree, of their learning. Also, if oneacceptsRieber’ s(1996b) and Hooper and Rieber’ s
(1995) assertionsthat game play isan authentic part of childhood, thenit canbeseenin
thelight of theimportance of situating |eaming in authenticsituations (Brown, Callins,
& Duguid, 1989; Choi & Hannafin, 1995; Van Eck & Dempsey, 2002) that games, and
in my case educational computer games, are a legitimate addtion to my students

learning.
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“Motivated isadescriptionweapply to behaviour whichisdirected towards satisfaction
of some need” (Skemp, 1986, p.123) and motivation playsacrucial rolein anylearning
activity (Dweck, 1986). Researchers have attempted to define the characteristics
common to all intrinsically motivating environments: challenge, curiosity, fantasy, and
control (Lepper & Malone, 1987; Malone, 1981; Malone & Lepper, 1987). According
to Rieber (1996b, p.50), “games represent the instrudiona artifact most closely
matching these characteristics’. A motivated learner isawilling, and often successful

learner.

In today’ s computerised socigty, playing computer games is often a tangible need for
children. Placing childrenin asituation where they need to gan knowledge in order to
play or complete agame can be avery motivating experience and computer games have
been found to quickly provide thismotivation (Malouf, 1988). | have often marvelled
at how many of my academically weaker students, who struggle with classroom work,
can describe in great detail the rules and relationships they have discovered in their
favouritecomputer games They appear to belearning without really knowing it (Rieber,
Smith, & Noah, 1998; Sedighian & Sedighian, 1996).

If achild isnot motivated the results of their learning will probably be mediocreor only
satisfactory at best. Finding the motivation for children at school can sometimes be a
very difficult task for the classroom teacher (Ames, 1992; Ruenzel, 2000). Often what
motivates one section of the class does not effect another section, and groans can be
heard softly inthebackground. However, | havefound that simply hinting to my classes
that we can go to the computer room if we can get some work out of theway invariably
has almost the entire class sitting up and ready to start and finish whatever task | have

planned. It isamost Pavlovian.

Further benefits have been claimed from using educational computer games. Butler
(1988) and Randel et al., (1992) conducted literature reviews on the effectiveness of

educational computer games. The findings by Butler are general and he does not cite
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their sources, whereas Randel et al., provide the sources and methodology used in

gaining their conclusions. Despite the difference in approaches, | havecombined their

conclusions to summarise the reported effectiveness of educaional computer games.

They found that when educational computer games are used for instructional purposes:

1 information isabsorbed faster than that gained from other sources, although not
at asignificantly greater rate,

students generally acquire at least equal knowledge as they would in other

teaching and learning situations,

improvements in problem solving is demonstrated,

they motivate academically slower students, possibly demonstraing the

motivation factor or the student working at their own pace, and

adrop in truancy occurs.

Overall, the results from the literature reviews carried out by these two studies found
that in terms of educationd outcomes, computer games can be as good as, or in some
cases better than, traditional classroom teaching. However, thisis not a call to ignore
traditional classroom work and to rely soely on educational computer games for
delivering instruction. Rather, | am supporting Klawe and Phillips (1995) idea that
educational computer gamesbeusedin collaborationwithtraditional classroomteaching
and learning. There is room for both, and if the game is designed appropriately and

inclusively, most students will likely benefit in a positive manner.

In 1995, Shears (1995) reported that, after ten years of computers being generdly
availablein Australian school, computers were being used mainly for word processing
and educational games. In my experience, thisobservation hasnot changed signi ficantly.
Although both my schools have dedicated computer laboratories, the predominant use
of the computersis still the same as Shears reported with accessing the Internet being
the only significant addition. This situation, | feel, gives an added urgency to my

research because, if educational computer games are one of the main uses of computers

71



Chapter Seven The Games We Play

in schools, then it is essential that the games appeal to as wide an audience as possible,

and do not privilege one group over another.

There are some educators and researchers who maintan that developing educational
gamesisa“moral imperative” (Squire, 2002, p.1) because children who have grown up
as the “video-game generation” simply do not respond as well and as prdfitably tothe
traditional classroom (Katz, 2000; Prensky, 2000). Although thissentiment may reflect
the same type of ‘hysteria’ tha greeted the educational use of radio, or films, or
television, or even computersin general - technol ogiesthat were going to transform the
learning space we call aschool (Cuban, 1986) - | personaly do not see developing
educational computer gamesasa“moral imperative’. However, they certainly do need
to beinvestigated and harnessed for the potential good they can doin ateaching-learning
situation. | believe they can help foster a learning situation that reflects
Csikszentmihalyi’s (1990) Flow Theory of Optimal Experience.

Csikszentmihdyi defines flow as “the state in which people are so involved in an
activity that nothing else seems to matter” (p.4), and theorises that experiencing flow
activity pushes us to the limit of our present capabilities, continues to extend them
further, and as3sts in redefining ourselves into more complex beings. Importantly, in
an educational sense, flow demands effort and work, it cannot be obtained by being
passive. Squire (2003), in taking up the idea of flow, contrasts the immersed, engaged
and motivated computer game player with studentsin convertional classrooms, where
he sees ateacher led class of students who have little or no control over their learning,
who are passive redpients of what the teacher decidesisworthwhilelearning, and who
must conform to the pace and ability level of the class as a group, while receiving
ineffectual and imprecisefeadback fromthar efforts. | believel have observed a“flow”
phenomenon when observing many of my students concentrating on educational games
at school. Their concentration and application with the learning task in front of them,
as mediated by the game, indicates complete engagement with the program and, |

believe, a“flow’ of interactions between user and program.
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Conclusion

Thethrust, then, of this chapter on computer games - an electronic version of play - is
tojustify their inclusion within the range of strategies and activities aschool can usein
order to achieve positive learning outcomes. Rieber, Smith, and Noah (1998, p.34)
believe that “play that is serious and focussed within alearning environment can help
learners construct a more personalized and reflective understanding”, which in turn
leads to improved learning outcomes. Computers are part of a child’s school-life and
social-life, and when the games ae free of gender bias and designed to apped to both
sexes, they can engage learnersin ‘ serious play’ which can stimulate their interest and

assist in their achievement and raising of self-esteem (Brown, 2001).
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RESEARCH DESIGN

I ntroduction

Inthissection| detail thetheoretical underpinningsof my research and how | went about
constructing the data for later analysis. | do this to enablethe reader to evaluate the
credibility of my conclusions and recommendations and to allow my results to be
compared and contrasted with other studies. | do not do this so that someone at alater
date can replicate my study. As Minichiello et al., (1995) point out, there is little
practical valueinreplicating highly contextudised qualitative research and my study is
just that, highly contextualised to my students and my schools. However, what is
important is the description of the methodology used, which then can bereplicated in
other situations and environments and with which informed judgements of credibility

could be made.

Research design is defined by McMillan and Schumacher (1989) as the “plan and
structure of the investigation used to obtain evidence to answer research questions”
(p.30). | used an interpretive design in order to answer my questions regarding what
attributes girls prefer in educational computer software. What | investigated was
whether or not girlshave particul ar preferences about how computer gamesaredesigned
and presented, and if so, how those preferences can be used to obtan educational
computer software that will enhance their achievement and participation in, and
enjoyment of, primary school science. Of course, | have attempted todo more than just
describe what | observe. There would be little point in doing a simple descriptive
narration of what happened around me. | have attempted tointerpret the detal generated
to produce useablecriteriathat will enable meto select appropriate educational software

for use in the science education curriculum for my female students.
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It isimportant to note here that | am dealing with aconcern | have about my practice
with my students in my schools. | want to acknowledge that what | may discover is
applicable to my students and my sSituation and | will not be “mistaking local
conventionsfor universa truths” (Gergen& Gergen, 2000, p.1032), however, my results
may be transferable to other situations. That would be up to other readersto decide and

judge if what they read here is applicable to their own unigque arcumstances.

Epistemology of My Resear ch

The theoretical framework that | used to support my research was that of
Constructivism. | wasfirst introduced to Constructivismin an earlier coursework unit
and it had a fundamental effect on how | viewed the world around me. Before
completing the unit | would have put myself into the Modernist category, certain about
the reality of the world. | can remember often being derisive of Constructivist-based
researchthat | hadread for coursesin my previoustertiary studies. How could you have
a body of thought that said you could not ‘know’ thereal world? It made no sense to
me. Also, the notion that | had upon entering this Doctoral program, that | was going
to find the exact attributes that all girls preferred and attributes that al boys preferred
in computer software, would indicate as| see now, my naivetendenciesfor aModernist

view of the world.

However, the coursework unit forced me to read the writings of the proponents of
Constructivism and to try and understand what was being said. | actually experienced
something that | had read about in my early teacher education days concerning Piaget’s
theories of learning. | was faced with new knowledge that did not fitinto my personal

‘modernist” schemaand was ‘forced’ tosomehow assimilateand accommodateit into
my schema of theworld. Clearly, the changes to my thinking brought about by what |

had read and wrote for the unit’ s assessment meant that | could no longer stand and say

with any certainty what was thereal world. Rather, | could only convey how | viewed

75



Chapter Eight Research Design

theworld that | inhabited, and acknowledge that it might not necessarily bethe same as

the way anather seesiit.

Constructivism puts forward the conjecture that there is no absolute truth, rather there
are as many truths asthere are cognisant beings. von Glasersfeld (1990, p.22) seesthis
as the fundamental foundation of hisbelief in Constructivism, stating that “knowledge
isactively built up by the cognizing subject”, and thereforeby implication, it takesaway
the notion of truth and reality ba ng tangible, describable objectsand replacesit with the
experiential world of each individual’s constructions. It makes the learner the central
actor on the stage of learning. In my research situation, it positions both my students
and myself into the centre of the investigation and it is the dialogues and negotiations
between us that provides the data for interpretation. Including my students onto this
stage that is my research is essential, for as Bruner states (in Driver et a., 1994, p.7),
“there is no way, none, in which a human being could possbly master that world
without the aid and assistance of others for, in fact, that world is others’. In this
situation | am relying on what Halveson (1998, p.1) describes as the “coollective
expertise” of my students, the literature, and my experience to provide answe's to my

guestions.

| believe using a Constructivist approach hel ps my research in a number of ways. It
allows meto listen to my students' voices and makes me respect and accept what they
havetosay. Itisnot for meto say what they think isright or wrong because it does not
fit into what | think is right or wrong, or what the literature says is right or wrong.
Rather, the processis a transaction between my students, the literature that | have read,
and my experiences, observations and interpretations of what is happening before me.
Itisup to meto find the best fit for the datathat is provided, and to interpret and relate
that fit to my own educational situation.

The use of a Constructivist goproach aso influences how the outcomes should be

viewed. | cannot make any grand claims that what | discover is an absolute truth or
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accuraterepresentation of what isreal. What | am researching and reporting isrelevant
to my situation & thismoment intime. Thisreflectsvon Glasersfeld’ s(1990) view that
knowledge is something that is governed by the human construction of time and space.
He continues by saying that whatever we know can only beknown at aparticular time
and space, with time as something that is constantly changing. This brings in the

concept of viabilityinregardsto myinterpretations which | discusslater in thischapter.

Mixed Method Inquiry - My Choice of (Mainly) Qualitative Resear ch

There is no doubt that the qualitative data was the foundation of my analysis, but
guantitative reporting was used to illustrate empirical redlities, certain points and
tendencies amongst my students. | do not view the two styles of research, qualitative
and quantitative, as incompatible, but rather | have taken the view of Hardy (1999,
pp.880, 881) who stated that these methods “are not mutually exclusive but can be
viewed as interdependent” and ultimately addsto the "strength and general robustness
of the findings'. By using these two different approaches, | believe that the quality of
my research isenhanced and makesit moretrustworthy and useful to others(Tashakkori
& Teddlie, 1998).

The use of mixed methods may |eave me open to accusations of being indecisive and
having afoot in both camps, but | believeit isapragmatic approach for trying to answer
my questions. Also, according to both Robson (2002) and Bryman (1988), the use of
mixed methodology can be very useful in the area of applied research, which is the
essence of my courseof study. Anditishere, with the mention of being pragmatic, that
| acknowledgethat | have been influenced to travel thisway by theideaof Pragmatism
as put forward by anumber of researche's (for example, see Howe, 1988; Patton, 2002;
Tashakkori & Teddlie, 1998). | will discuss this issue later in this section on how it
affected my research and data generation.

77



Chapter Eight Research Design

Asstated earlier, my study was mainly based on aqualitative approachto fieldwork and
research, an approachthat, | believe, best supports Constructivism’ sview on knowledge
construction by individuals. The overall intent of qualitative research isto try and
understand aparticul ar social situation using avariety of investigative methods (Locke,

Spirduso, & Silverman, 1987). Itisalso suitablefor the analysisof natural or real work
situationsand can thus beinherently representative of whatishappening inthat situation
at that time (Kay, 1992). | asobelieve it allowsthe spotlight to be placed upon my
students, the users of the computer and software, and away from the computer itself. |

want my research to heed Morse and Daiute’ s (1992, p.8) warning “that researchersare
too technical, focussing more on the computer than on the people who use it and the

culture that surroundsit”.

One of the main reasons | chose primarily the qualitative approach to my research was
that | wanted to usethe voices of my studentsto help mefind answers to my questions.
| did not want it to be just my voice that dictated what was discovered. | wanted to do
what Gergen and Gergen (2000) suggested concerning the interpretation of data, that is
“remove the single voice of omniscience [me] and...revitalize [the data] by including
multiple voices [my students] within the research report” (p.1028). In order to do this

| had to involve them more than simple quantitative statistics would allow.

However, thisdesireto travel the qualitative path proved highly confusing asl searched
for a paradigm, or framework, upon which to ‘hang’ my research. All my reading
informed methat | must havethisframework to guide me and thecorrect choicewould
provide credibility for my findings in the eyes of my readers. It was a long and
confusing path. Over a long period of time | consdered grounded theory, case study,
action-research, and ethnogr gphy, with each providing aninitial spark indicatingit was
the one that would best suit my understandings, the way | viewed the world, and how
| wanted to carry out my research. Inevitably, though, | discovered aspects in each
approach that | could not fit with my personal view or how | wanted to undertake my

research, which subsequently resulted in me feeling uncomfortable about using it as a
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foundation upon which to build myresearch. Oveall, | wasin acortinual state of angst
about this essential asped of my research. Finaly, through a reading provided by my
supervisor, Qualitative methods in research on teaching (Erickson,1986), | found an
approach that seemed not only to fit my requirements with how | wanted to undertake

my research, but how | viewed the world around me in general.

Interpretive Enquiry

My research used an Interpreti ve paradigm asitsguide. A paradigmisa“set of beliefs,
values and techniques whichis shared by members of ascientific community’ and acts
as aguide for the research being conducted within this interpretive framework (Kuhn,
1970, p.175). When | usetheterm‘ Interpretive’ | amusingitinthe meaningput forward
by Erickson (1986, p.119) who seesit as*the whole family of approachesto participant

observational research”.

Erickson gives three reasons for adopting this meaning,

(a) It ismore inclusive than many of theothers (e.g., ehnography, case

study); (b) it avoids the connotation of defining these approaches as
essentially nonquantitative (a connotation that is carried by the term
gualitative), since quantification of particular sorts can often be
employed in the work; and (c) it points to the key feature of family
resemblance among the various approaches - central research interest in
human meaningin social lifeandin itselucidation and exposition by the
researcher. (p.119)

The aspect pointed out in (b) abovewas particularly attractiveas| knew tha part of my
reporting used quantitative datato set certain scenes and describecertain environments,
and so a mix of data forms were used to provide evidence for my assertions and
conclusions. The use of mixed methods in researchis often seen as not being pure, but
it issomething that appears to hgppen often, whether it isacknowledged or not (Rocco
et al., 2003).
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An interpretive paradigm also governs how different aspects of life are perceived.
Sarantakos (1993, pp36-38) lists four elements which he regards as fundamental when
research is being undertaken and how the use of different paradigmseffects them; they
arethe perception of reality, of human beings, the nature of science, and the purpose of
socia research. As | usedtheinterpretive paradigm it isimportant to make explicit how
I will be viewing these area
1 | am confirming my beliefs that reality is not out there somewherein the ether,
but in the minds of people, or in my case, the minds of my students. Itissocially
congtructed through theinterpretation and i nteraction of the peopl einvolved, and
is based on the definition people attech to it.

| acknowledge that my students occupy the central positionin my research, and
that their social world has been created and interpreted by themselves. Part of
my job isto locate andidentify the systems of meaning they use to explain their

perceptions of and interactions with educational computer software.

| will be explaining what | discover not in terms of absol utes but rather in terms
of what makes common sense to my students;, my approach is inductive,
proceeding from the specific to the general and from the concreteto the abstract;
theresultsare not valuefree, they encompassthe students’ values, aswell asmy
own.

1 My research is attempting to interpret and understand my students’ reasons for
what they do and what they prefer in order to enhancetheir enjoyment of using

educational computer software.

By allowing the readers the opportunity to understand how | view theworld around me,
they will be more ableto understand the interpretations| makethrough my analysis. As
Erickson (1986) states, the interpretive commentary provided by the writer, inthis case
me, highlights those points that are important to the writer, and the meanings that the
writer attaches to them. The commentary also fills in the gaps that the data does not
provide in order for the reader to interpret the data in a similar way to the writer.

Importantly, too, the use of an interpretive enquiry demands that the writer reflect
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seriously and deeply on the data, allowing the writer not only to be the reporter of the
data but, more crucially, the informed analyst.

Also, by allowing the reader to see how | view and interpret the world | am agreeing
with Denzin (2001, p.325) that | am not “an objective, politically neutral obsarver who
stands outside and above the study”, but rather | am situated within the research
environment and my research methods, interpretations, conclusions and

recommendations reflect something of myself.

Pragmatism

| mentioned earlier about the use of Pragmati sm as one of the theoretical foundations of
the methodology of my research. Patton (2002) proposes that a pragmatic position
impliesthe choosing of aparadigm and methods by what will work best in the situation
to meet practical issues faced in any inquiry and thereby answer the research question.
In other words, instead of pledging undying alleganceto aparticular way of conducting
research as the only way to find the 'truth’ (something | do not think is possible), the

researcher uses whatever works to satisfy the questions raised.

By using aPragmatic approach, | felt | wasableto usethe best that different approaches
offered. For example, Grounded Theory uses analysis from datato inform further data
generation and analyds. The modification of my interview questions, that resulted from
datagenerated in earlier interviews, in order to find further confirmation or otherwise
for assumptions and interpretations made reflected this aspect of grounded theory.
Ethnography makes extensive use of interviews and observation, two data generation
devices | used throughout my study. | believe there are also elements of case study, as
well as action research in my study, all legitimised, | believe, through the use of a
Pragmatic approach. | found the release from dogmatic ideologies on what is the best
way to carry out qualitative research provided by a Pragmatic gpproach wasan intensely
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liberating and uplifting feeling, afeeling that gaverenewed vigour and enthusiasmtomy

data generation, analysis and interpretation.

One of the main historical criticisms of the use of Pregmatism is that it leads to
"ineffectiveand accommodating" research (Crotty, 1998, p.62), with researchersfinding
conclusions that will fit into whatever the power that holds sway at any particular
political moment believesin order for the researcher to gain influence and acceptance.
Possibly thiscould beavalid criticism. It certainly fitswell withthe modern day belief
of being pragmatic in society; not ‘rocking the boa’, in order for all to get along.
However, thisisaform of "vulgar pragmatism” (Walzer, 1989, p.58), aform that does
not ook at society with acritical eye and isnot the approach | used. | believe that when
mel ded with the moral perspective encouraged by Denzin and Lincoln's (2000) seventh
moment of qualitative research, which | dd in my research, my use of Pragmatism

situates it in the critical sphere as envisioned by its early advocates (Crotty, 1998).

Padgett (nd, p.5) and Reichardt and Rallis (1994, p.85) put forward several principles
regarding Pragmatism which spoke to me personally and, | believe, justified my using
theinterpretive paradigm that | described earlier asthe basisfor my research. They are:
1 There is no need to establish meaphysical truth; all existing knowledge is
falible.

All inquiry isvalue-laden and all “facts’ are theory-laden.

Any given set of data or “facts’ can be subject to avariety of interpretations.

Quantitative and qualitative methods are both concemed with
collecting/generating empirical data - the differences lie in how those data are

collected/generated, analysed, and interpreted and in standards for rigor.

The choice of quantitative or qualitative methods should be driven by thetopic,
not by an allegiance to a paradigm.

82



Chapter Eight Research Design

| feel this summary also fitsin well with my Constructivist views of the world inwhich
my research took place andallowed acritical analysisand interpretation of thedatal had
generated to be successfully made.

Personal Viewpoint and Under standings

| was not entering my study with any point, opinion, or hypothesisto prove. The small
amount of literaturethat | had reviewed before undertakingthis course of study seemed
to be definitive and firm. Boys like A, B, and C and grilsliked D, E, and F. My
research would probably simply confirm what had already been discovered. | freely
admit that | often wondered if therewas any paint in giving my time to study what my
girlswanted when the literature was, apparently, already telling me. However, just as
Eisenstein (1985, p.20) discovered, “[i]nthe course of studying thisunfamilia material,
| discovered (as all neophytes do) that what seemed relatively simple at first became

increasingly complex on closer examination”.

As | read further into the subjedt | came to therealisation that much of the research
already published was in fact unclear, hesitant, and contradictory. Also, much of the
literature was dated, asif all the questions had been answered and there was no need to
continue investigating the problem. Polkinghorne (1992) remindsus that current data
isrequiredin order to make safe decisions. It wasthese hesitations, contradictions and
out-of-datedata that prompted and encouraged me to shed my doubts and to undertake
the research that | hoped would allow meto arrive at useable and practical criteriafor
selecting inclusive educational software. | expected these criteria to emerge from
freshly gathered data, which | felt reflected Flick’s (in Denzin & Lincoln, 2000, p.9)
stand when s/he states “research is increasingly forced to make use of inductive

strategies instead of starting from theories and testing them”.

The contradictions in the literature were also responsible for my decision to take a

qualitative approach to data generation and analysis. The great majority of theresearch
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| read was undertaken us ng aquantitative approach. It wasrareto haveastudy actually
ask the students being observed what they thought, what they liked, orwhat they did not
like. | found it very frustrating to think that the answers may have been right therein
front of the researchers, but they did not ask the students because they didnot want their
data ‘tainted’ by their unquantifiable personal opinions and observations. The more
research | read the more | came to agree with Kay (1990, p.3) who found that most of
the early quartitative research investigating gender and computers was “ urprisngly
lifeless, inert, and static” which leaves the reader with an “empty feeling, a nagging
suspicion that something ismissing”. | wanted to help change thislifeless and clinical
picture with the voice of my students and identify what might be missing. As Agosto
(n.d.) states “the only way to know what aspects of electronic...resources appeal to
young women isto ask them” (p.2) which sums up why | chose the qualitative path for

my study.

Through my data gathering approaches | was after what Krodkover and Shephardson
(1995) described as the “fuller, richer images of multiple contextsand identities [that]
are clearly afforded by utilising the full array of qualitative methodologies’ (p.223). |
did not want to supply morestatistics, but rather the “riche images’ that my students
could provide (Kenway & Gough, 1998). | see my research and subssquent results as
fittinginto Kay’ s(1992) call for quantitative and quditative researcherstowork together
to guide usto new knowledge. | do not wishto privilege qualitative-style research over
any other style; | simply feel this approach enhances and extends previous quantitative
research carried out inthisareaof inquiry and suits my belief that there are many shades
of grey when trying to understand the motives, understandings and preferences of

individuals.

My research isprimarily investigative, rather than just the simple gathering of numbers
and statistics, and the investigations were carried out by myself. My role as the
researcher meant that 1 was the primary instrument for data generation, not some

Inanimatesurvey or test (Lincoln & Guba, 1985). Thisisimportant to note asit put me
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within the area that was being researched. It isthisimmersion and participation tha |
believe allowed me to make sense of what was happening and what | was observing
within the group being investigated. As Denzin and Lincoln (2000, p.3) maintain,
“qualitative research is a situated activity tha locates the obsearver [inthis case, me] in
the world” being studied.

Also, because| amthemaininstrument of datagenerationitisimportant tha my beliefs,
personal values, feelings, and biases are identified and acknowledged. Wallsgrove (in
Hilderbrand, 1989, p.13) believesthat “[i]f you don’t cometo termswith what you feel,
your feelings will interfere anyway, but in ahidden and uncomfortable way”. | make no
claims of neutrality or objectivity. It isimportant to acknowledge this because | am
interpreting my observations and the generated data through the lens of my personal
beliefsand experiences These persond beliefsand experiences need to bemade public
inorder toassist thereader in understandingtheinterpretation and discussion of the data
and the conclusions and recommendations that arise from those interpretations and

discussions.

| have compl eted anumber of tertiary coursesthat haveincluded subjectsthat have dealt
with issues of gender and technology, gender and science and mathematics education,
as well as the general role gender plays within the world of primary education in
Australia. | have worked in co-educational primary schools for 20 years as a teacher-
librarian. From my studiesand my work experiences | have cometo the conclusion that
girlsdo not have equitabl e opportunitiesin many facets of education, particularly inthe
areas of science, mathematics, and technology. | acknowledge that thisis my persona

opi nion and was the per spective that | started with for this course of study.

Validity Through Crystallization

Richardson (2000) used theterm* crystallization’ when she described an alternativeway
of providing validity in qualitativeresearch. Shebelieved the traditional qualitative test
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for validity — triangulation - did not apply in a postmodern view of the world where
objects do not have fixed bases from which to triangulate or evaluate data,
interpretations, and conclusions. Richardson used the metaphor of the crydal to
illustrateher ideathat “what we see depends upon our angleof repose” (p.934) because,
just as acrystd can give the observer different colours depending on how it is held to
the light, so can datayidd different interpretations depending on what ‘light’ of past
experiencesand influencesthereader bringsto thereading (seea so Janesick, 2003). For
example, the earlier chapters of my writing, aswell asmy original proposal (Appendix
5) provided aninsight to theinfluencesthat have shaped my viewsand opinionsin order

that the reader may gain an insight to how my interpretations and conclusions arose.

The crucia aspect of Richardson’s idea of ‘crystallization’ resides in the belief that
although we can gain a deepened and complex understanding of a phenomenon under
investigationit canonly ever beapartial understanding; simply onetruth amongst many
truths. Clark (n.d.) argued that a researcher’s interpretations or condusions have no
special status or legitimations, rather they are“ simply another construction to be taken
into account in the move towards consensus’ (p.8). By utilizing Richardson’s (2000)
‘crystallization’, | am acknowledgethat | am providing the reader with a*“thoroughly
partial, understanding of thetopic” (p.234) but not onetha | make any claim of ultimate
truth. Any claims| make must be viable within the research community withwhich | am

involved.

Data Gathering

To add “rigor, breadth, complexity, richness, and depth” (Lincoln & Denzin, 2000, p.5)
to the inquiry, | used a variety of instruments to generate and verify the data to be
interpreted. Using different methods of data generation was not done in the name of
validation, but rather as an alternative to validation (Flick, in Lincoln & Denzin, 2000).
Also, my use of multiple methods of datageneration reflected my attempt to paint anin-
depth picture of the circumstances being studied rather than to gain validity in
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quantitative terms (Denzin & Norman, 2000). This provision of “rich, thick, detailed
description” (Creswell, 1994, p.168) provided, what | believe, was a solid framework

of transferability for anyoneinterested in a comparison study (Merriam, 1988).

Physical location of my study

| have been the teacher-librarian at my two schodsfor the past 17 years, working at one
school for three days of each week and working at the other school for the other two
days of the week. Prior to this position | taught in a Sydney primary school for three
years. In my current position | take each class from Kindergarten to Year Six for
periods of 30 minutesto one hour. These classesgenerally took placein thelibraries of
the two schools. Both schools have a dedi cated room used as a computer laboratory.
One school had 23 computers available which meant that some students had to share
with another student each time classes visited the laboratory. The other school had 36
computers available, which meant that a 1:1 ratio of Sudents to computerswas a ways
available. All classrooms at both schoolsalso had at |east one computer available for

the children to use My observations did not includeany classrooms.

Part of my position at the three-day school entailed taking aY ear Threeclassanda ear
Five classto the computer laboratory once aweek, for aperiod of up to 45 minutes. In
that time | introduced the children to a variety of software padkages ranging from
applications such as word processing and spreadsheets, reference programs such as
encyclopaedias, |nternet searching and research, to using educational computer games
that supported sections of the curriculum that were being taught by their regular
classroomteachers. Occasionally, | would takeother classesto the computer |aboratory
but only for periods of less than 30 minutes. | would do thisif there was a particular
software package that | wanted to introduceto the children and which they could later
use with their own class teacher. The children were familiar with me and the way |

conducted my teaching program. Thelibrary itself only contained four older computers
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which are used solely as support for the library catalogue and circulation system. This

was the only use of the these library computers.

Also, during the data generation period, | made the computer laboratory available at
lunchtime at both schools where students were able to sign up and use a computer as
they wished. The children were restricted to only one ‘visit’ to the lunch time session
per week. Thiswasdone so asto stop any particular child going to the laboratory every
lunch time and taking away opportunities for other children to participate in the lunch
timesessions. Thisallowed the maximum number of children the opportunity to have
aturn. Signing-up for thelunchtime sessionswas completely voluntary. Some children
in the primary did not attend the lunchtime sessions at any time during this period,

others were regular weekly attendees, whi le others signed-up spasmodica ly.

There were some technical issues that need to be reported in regards to the computer
laboratories at both schools. At the three-day school, it was not always possiblefor the
children to save their progress in the computer games they chose to play. This was
becausethere were consistent logging-on problemswith the server that occagonally did
not allow the students to save to the server or because some games would not allow a
gameto be saved anywhere but on the computer beingused. Often, if agamewas saved
on an individual machine, it may not have been there the next time the child logged-on
because another child may have overwritten the saved game. Also, the child would not
necessarily be on the same machine asthe previous week so they would nat be able to
retrievethelr saved game. Thismay have led to frustration for some of the children and
may have had an effect on what computer gamesthe children decided to use. Thisaspect

israised in the analysis section and how | felt it may haveinfluenced childrens’ choices.

Respondents

The group from whom | generated the data for my research was the primary-aged

studentswho attended the two schoolswhere | was employed. Their agesranged from
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eight years to 12 years. Both schools were public and co-educational. The socio-
economic background of the schools would be categorised as middle-class and the
majority of the children had an Anglo-Saxon background. All primary aged students
were invited to participate in the interview stage of my research. The total number
invited was 321. Theinvitation was extended through aletter sent to the parents, viathe
child, that outlined my study. It informed the parents that | had permission from my
employer, the New South Wales Department of Education and Training, as well as
permission from the respective principals of the schools. It also informed the parents
that |1 had ethics approval from Curtin University. Of the 321 students invited to
participate, 216 agreed and were subsequently interviewed.

Data Gathering Instruments

Crowson (1993, p.188) recommends “the use of multiple methods of data collection”

to assist invalidity of any recommendationsor conclusions emanating from qualitative
research. Inorder to satisfy thisrecommendation | used several different datagathering
instruments. Over the course of the data generation period | usedinterviews, surveys,
focus, groups, and in-gtu observations of my students The use of these different data
generation instruments allowed me to weave aricher picturethanif | had relied on one
method alone, or as Padgett (n.d., p.10) putsit, to produce “a synthesis, or whole, that

is greater than the sum of its parts’.

Timeline

The data generation period commenced in March 2002 when | opened the computer
laboratories at my two schools at lunchtime far children to use. These observations
continued until November 2002. In the second week of August 2002, | asked my
studentsto complete a written open-ended survey when they attended their scheduled
weekly library lessons. | commenced my interviews in November, 2002 with a small

number of preliminary interviews. Theseinitial interviews were transcribed over the
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following Christmas break. | used thetranscripts from these interviews to modify the
guestionswhich were subsequently usedin later interviews. | completedtheinterviews
during March and April, 2003. Transcription of the interviews were then completed
over the following three months. Focusgroupswere held in November, 2003. Looking
back at thistime line | believe | should have undertaken the focus groups earlier for

reasons | detail later in this chapter.

Interviews

The main instrument | used to collect the datawas the interview. By using interviews,
rather than statistical surveys or just observation, | was able to access the perceptions
and attitudes of my students, things that are difficult, if not impossible, to obtain using
alternatetechniques (M cCraken, 1988; Partington, 2001). The general sequence of the
interview questionswasmaintained throughout al theinterviews, although| did slightly
vary the wording of some questions, depending on the age of the student being
interviewed. This alowed the interviews to be more like “a conversation with a
purpose” (Merriam, 1988, p.71) than an orally administered survey and, | believe, made
the formal question and answer process less intimidating and more natural for the

children.

The majority of the interviews took place in late March and early April, 2003 at the
schools where the children attended. However, | did conduct 50 interviews in
November and December, 2002. Thesewerepreliminary interviewsthat | usedto gauge
the effecti veness of my questions and to uncover aress of inquiry that | may not have
considered or had not been brought to my attention by the literature | had read up to that
point. These interviews allowed me to fine tune some questions, as well as add new
guestions. The data generated from these preliminary interviews was included in the

overal analysis.
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This style of interview was an example of the “ semi-structured interview” (Hitchcock
& Hughes, 1989, p.83), which enabled depth to be achieved by alowing me to seek
clarification on unanticipated issues and opinions raised by the students during the
interview. The advantage of this form of interview was that | was in control of the
interview but still free to follow any new leads that arose during the course of the
interview, an important feature of thisform of interviewing technique (Bernard, 1988;
Borkan, 1999; Shroyer, Backe, & Powell, 1995). Thiswas evident when you compare
thequestionsthat | used in my first interview to the questions used in my final interview
[Appendix 4]. A number of questions | used in the later interviews werederived from
responsesgiven by childrenintheearlier interviews. Also, by not usngformal, scripted
guestions that went unchanged | was able to ensure that my interviews did not become

a de-facto quantitative survey that did not allow for individual responses.

Interviewsranged fromjust over two minutesup to 22 minutes. Each child wastold that
there was no right or wrong answers, they did not have to answer aquestion if they did
not want to or did not know what to say, and that they could ask to stop the interview
at any time. No child asked to stop their interview.

| believe that the relatively large number of interviews | carried out helped to optimise
trustworthinessof my conclusionsand recommendations. With atotal of 216 interviews
carried out | believe | achieved the sampling adequacy, or saturation of data, as
advocated by Morse (1991), meaning that sufficient data has been obtained to account

for al aspects of the phenomenon under investigation.

Focus groups

| supplemented the interview data with data generated from focus groups. Beck,
Trombetta, and Shane (in Vaughn, Shay Schumm, & Singagub, 1996, p.4) definefocus
groups as “an informal discussion among selected individuals about specific topics

relevant to the situation at hand”. | used theseinformal discussions because | believed
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that the extra data generated from them could contribute significantly to my research as
it gave me a group perspective of game design rather than the individual perspective
supplied by the interviews. This view is supported by O’ Donndl (1988), who states
focusgroupsprovidequalitatively different information from that obtained inindividual

interviews. To methiswasan attractive feature because dataobtained in thiswaywould
enhance the credibility of conclusions formed from the interview data. Just asin the
interviews the children were told that there were no right or wrong answers, that | was
simply attempting to claify someobservationsand wanted their opinion asagroup. At
all times, even though | was the facilitator of the discussions, | tried to maintain a
student-centered focus (Chu, 1995) in order to allow the children the greatest chance to
put forward their viewsand perceptions. Again, the childrenweretold that participation
was voluntary and they could leave at any time. None of the children declined to
participate and none asked to leave during thefocus group sessions. During the focus
group sessions | summarised pointsrai sed by thechildren so asto promote accuracy for
my post-focus group review and also to clarify any emerging themes and ideas, aswell

as my interpretations, that arose from the students’ views (Carey, 1995).

Surveys

A brief survey was conducted of all primary students at both schools. Thissurvey was
used to see what type of computer gameswere liked by the students, aswell asthetype
of computer games that were disliked by the students in order to determine if any
particular theme or genre was present in their preferences. It was made clear to all the
studentsthat completing the survey was voluntary. No student chose nat to participate
in the survey. The only students who did not participae in the survey were those
studentsabsent from class at that particular time. A total of 288 students (140 girlsand
148 boys) filled out asurvey sheet. Thechildren were seated around thelibrary inaway
that they were not able to see what a friend had written. This was done to reduce any

peer influencein the students’ replies.
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Each student was asked to listthetitles of three computer gamesthey liked and thetitles
of three gamesthey disliked. Under each title wasa spaceto write afree description of
why they liked, or disliked, each game. The opportunity to give free description
removed any influence | may have had if | suggested sub-headings or elementsto think
about. | wanted to gain a spontaneous description fromthe children. Thisdatawas used
for comparing and contrasting the data that came from the interviews to see if similar
themes emerged. The weakness of the survey was that the data ganed was not as
detailed as that obtained from the interviews and focus groups. Also, | believe that
many of the children, particularly the younger ones, found it dfficult to express

themselves in writing, whereas tdking in the interview seemed to beeasier for them.

Observation

Further data were obtained through observation of the children as they were using
computersat lunch time, when the computer room wasavailablefor freeuse, and during
class times with those classes for which | wasresponsible. A total of 87 sessionswas
observed over a seven-month period. During this period 254 individual children (127
girlsand 127 boys) attended at |east one session. A number of children made aregular
appearance each week, while other children attended spasmodically. These sessions
lasted between 30 to 40 minutes. 1n both situations, the children had the choice of using
any software program availablein the school, no programs were specifically directed to
beused. Aseach child used aparticular program | noted itstitle under the child’ sname.
| used this secondary data to compare the attributes identified by the students as being
preferred or not-preferred was identifiable with the programs selected by the children.

Data Analysis

Qualitative data analysis can involve coding datainto themes, then categories, to assist
informing conclusions(Hewitt-Taylor, 2001; Jasper, 1994). The datacoded wasgained

from interviews with my students. A total of 216 interviews was undertaken resulting
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in over 270,000 words (induding my questions) being recorded and transcribed. With
such alarge volume of data | decided it was not physically possible for me to cut and
past accurately those sections of responses that provided individual data piecesfor the
various elements and attributes that | was investigating. | felt | would be simply
overwhelmed. Therefore, | sought different ways to code and store my data. This
resulted inmy purchasi ng and using N6 Student (2003), acomputer program specifically
developed for qualitative analysis.

Theinterviewswere transcribed verbatim with aword processor by myself and several
assistants not related to the project. The interviews that were transcribed by my
assistants were checked by myself by listening to the interview while reading the
transcript. Very few errors of syntax were detected in this checking process, and they
were generally restri cted to the wrong spelling of particular games mentioned by the
children. Thiswasdue, | fdt, to the unfamiliarity of my ass stants with many of the
computer games played by the children. Any errors detected were corrected in thefinal
transcript. Also, any inaudible sectionslisted in the transcript were replayed and often
| was able to discern what was missed by the transcriber. | added these words and
phrases to the transcript. However, there were still instances where one or two words
were still inaudible after multiple listenings and so“[inaudible]” was inserted in these

sections.

The resulting transcripts were then entered into the analysis program N6 Sudent from
which a number of categories were areated to place individual segments of the
interviews. Each coderepresented atheme or ideathat gppear ed relevant tomy inquiry,
reflecting Seildman’ s (1998) suggestion on organising qualitative datafor easier acoess
to both the researcher and any follow-up studies. The coding process was carried out
by reading individual transcripts and allocating an appropriate code to lines of the
transcript that exhibited evidence relevant to that code. Thisresulted in some transcript

lines not being coded, being coded once, or being coded under several categories.
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Because my study was largely inductive in nature the codes used, apart from the
categories that dealt with the child’'s gender and age, were derived from the daa
supplied by theinterviewees. The coded categories were not predetermined by myself.
| did this because, as Straussand Corbin (1990) caution, using preconceived codes can
obstruct the devel opment of new ideas that may have been put forth by the data but end
up being ignoredor overlooked because they do not fit intowhat was expected. Asnew
codes were created due to emerging themes previoustranscripts were reread to ensure

lines relevant to the new category had not been overlooked.

The use of the N6 Sudent program proved very useful as | was able to return to any
section of atranscript that indicated support or otherwise of atheme where | was then
ableto examine the context of the answer. Thisability to return to the datapiecein its
original context also assists in providing dependability of the overall analytic process
becauseit allowsthe reader, if they wish, to be able to track where the underlying data
comes from, how it fitswithin the context of the interview, and whether my deduction
or inference in theanalysisisviable and supportable. Thisisjust as Gubaand Lincoln
(1989, p.23) recommend when they state, “the data can be tracked to their sources, and
that the logic used to assamble the interpretations into structurally coherent and

corroborating wholes is both explicit and implicit in the narrative’.

Strengths and Weaknesses of the Data Gathering Process

It must be acknowledged that my data gathering methods have certain strengths and
weaknesses and it isimportant to be aware of them when considering thedata and any

interpretations, conclusions, and recommendations aising from it.

The data generated by the interviews wasa most overwhelming tome when it cameto
identifying what the children said and interpreting it in the context of my research.
Therewasacontinual struggle between tryingnot to ask direct questionsinorder togain

short, direct answersand askingindirect, non-leadingquestionsthat all owed thechildren
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to say what they wanted to say in their own language. | was specifically ‘vague’ in my
guestions because | did not want to put answers intothe mouths of the children. | used
indirect questions because | did not want to give clues or direction to thechildren, thus
ending up with my ideas, views, and prejudices being reflected back to me in the
children’slanguage. | believe | was successful in doing this but with the end result of

alot of forest which made the trees often difficult to see.

Oneweaknesswith thedatagenerated by theN6 Student program wasthat the questions
asked were not consistent. Whiletherewasacore of questions asked of all my studerts
many of the interviews explored tangents as issues raised by the interviewees, but not
catered for directly by the questions were explored more fully with the interview
subject. I1n aqualitative research environment that uses interviews you have to accept
there is going to be instances of some students being asked different questions simply
becausetheir answersto previous questions cantaketheinterview to areasthat were not
planned or pre-mapped. Thisisboth a strength and a weaknessof the semi-structured
interview. Sometimesthese new questionswere kept for later interviews because | felt
they assisted me in finding answers to my research questions. To me, this was an
exampleof what Sing and Richards (2003, p.6) called “the growth of knowledge” inthe
gualitative research process. Other questions were not kept as they were only relevant
to the student being interviewed at the time. The weaknessisthat it is not practical to
go back and reinterview all the previous participants to gain their view on these new
guestions. Therefore, it isimportant to acknowledge that when using the datafrom the
N6 Student program, not all participants have answered all the same questionsfor some
codes (Saint Germain, Bassford, & Montano, 1993).

According to researchers who have used and promote their use, focus groups have
several attributes that can enhance and supplement data generated through individual
interviews. The interaction between members of the group often decreases the amount
of interaction between the group and the focus group leader, that is, myself, and so

assistsin excluding theleader’ sopinions and ideasfrom influencing the direction of the
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discussion. Tilting the balance of power to the group and away from the researcher
gives more weight and credence to the participants opinions. Also, because the focus
group emphasises the collective, rather than the individual, an atmosphere more
conduciveto free expression isencountered, and so individual membersaremorelikdy
to speak out and contribute (Lydecker, 1986; Morgan, 1988; Morgan & Spanish, 1984;
O’'Donnell, 1988; Welch, 1985).

One of the benefits that arose from using the focus groups was that | was able to put
certain questions and ideas that had arisen from my casual analysis of the data aready
generated directly to the children without the fear that | was putting words into their
mouths. The focus groups generaly involved fairly vigorous and opinionated views
fromall the participantsand so | felt corfident that my asking direct questionswould not
influence any opinions or outcomes and would give me some clearer insights into the
accuracy of my interpretationsand inferences. Thefocus groups allowed meto quickly
get to the heart of some of the ambiguities that other data had implied. | did not need
to rely on something being brought up by accident so that it could be explored further

as| did during the interviews

Itisimportant, however, to notethat focus groups do have shortcomings and these need
to be kept in mind when interpreting data derived from them. These shortcomings
include; they have had little empirical scrutiny interms of their religbility; partiapants
can believe they are being pressured by the group to agree and supply group-acceptable
answers; and it is risky to generalize the data beyond the members of the population
from which the datais being drawn, rather it is more sensible tolook for trends (Byers
& Wilcox, 1991; Crowne & Marlow, 1964; lorio, 1994; Quible, 1998).

Another weakness | found in the focus group experience was many times the girls
indicated that they preferred particular things at particular times. Many of them were
conscious that what was liked often depended on how they felt at a particular time.
Thismade it difficult to be firm about many of the attributesof games mentioned by the
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girls during the focus group as being preferred. This needs to be kept in mind when

interpreting my conclusions and recommendations.

There was aso a specific weakness with my focus group data that my readers should
keep in the front of their minds when reading and reflecting on my interpretations. |
waited too long after theinterviewswere completedto conduct thefocusgroups. By the
time | conducted the focus groups many of the children had passed the age at which |
had categorised them in the N6 Student program. For example, this meant tha some
studentswho were ten years of agewhen they wereinterviewed individually had turned
11 by the time | invited them to participate in the focus group session. | did attempt to
usechildrenwho were stil | the same age aswhen they participated in their interview but
thiswas not always possible as | neededfive to seven participants for each focus group
and the mgjority of the children in each age group | had intervieved had turned a year

older.

However, on the positive, the delay between the interviews and focus group discussion
gave me time to informally analyse and reflect on the data | had generated from the
individual children through the interviews and allowed me to frame questions that
enabled me to point my queries directly at areas of ambiguity arising from the
interviews. Inthissituation, | wasableto target anattribute specifically rather than hope

it would arisenaturally through the conversation, aswas the caseduring theinterviews.

Evaluation Standards

As| have used the constructivism paradigm as the basis of my enquiry and aqualitative
approach to data generation, particular standards of evaluation need to be used inorder
to achieve trustworthiness in my interpretations and conclusions (Clark, n.d.).
Trustworthinessembraces the ideas of confidence and belief in the data generation and

interpretation methods being used by the researcher (Hafner, 2001). The criteria
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generally accepted for thistrustworthiness arecredibility, transferability, dependability
and confirmability (Guba & Lincoln, 1989, p.236-243).

Credibility

Credibility reflects how well the research subjects’ realities are reflected and reported
by the researcher. Prolonged engagement at my two research sites, that is, my two
schools, and persistent observation of my students, two of Guba and Lincoln’s
requirementsfor credibility, allowed meto become aware of what software my students
were using and how they were communicating with the compute and each other while
inthe computer laboraories. These observationstook place over aperiod of 11 morths,
and informally over the past seven-to-eight years when it first came to my notice that
many of my female students were interacting differently with the computers when

compared to how boys interacted with computers.

The use of negativecase analysis isanother method suggested by Guba and Lincoln of
achieving credibility. | have undertaken this step in my analysis, always seeking
examplesfrom my students' actionsand words in order to find different waysin which
they experienced the software that they where either using or disaussing. These
examples generally arose from either diredt quotes from interviews or from my own
recorded observations. By identifying the categories or preferences nominated by the
majority of my students, both girlsand boys, | bdieve| arrived at credible conclusions.
AsGubaand Lincoln point out, the* qualitative analyst ought not to expect that all cases
would fit into appropriate categories. But when some reasonable number do, then
negative caseanalysis provides confidencethat the evaluator has tried and rgected al

rival hypotheses save the appropriate one” (p.238).

Progressive subjectivity is another criterion of credibility put forward by Guba and
Lincoln. Thisinvolvesthe researcher recording their apriori constructionof what they

expect to find in their study beforethe study is undertaken. Although they recommend
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that this be recorded with adisinterested peer | did not take that path. Rather | recorded
my prior constructions through my thesis proposal where | indicated that | expected to
find asignificant difference between the software preferencesof girlsascompared to not
just the boys, but also to what is generally available in the education software market.
Throughout my analysis | record how thisview | had held changed through the agency
of thedatal generated from my students. Thisallows the reader to follow how my pre-
study constructions were modified and recongtructed. It allows the reader to gain an
insight into how | was thinking in the face of the ‘thinking’ | elicited from my students
and to then make a judgement on whether my deductions, inferences and conclusions
are credible (Erickson, 1986).

Oneof the strategiesfor ensuring credibility recommended by Gubaand Lincoln (1989)
that | did not usewas member checks. Intheintroduction to thisthesis| mentioned how
there has been little qualitative research carried out involving children because many
researchersbelieve children do not have the cognitive capacity to carry out thetasksand
verbalisationsrequired by many researchers(Fromme, 2003). | also mentioned howthis
leads to a deficit model of childhood and how | rejected that notion. | believe that my
non use of member checks is an example of how | changed the recommended

verification strategies to adapt to the subjects being investigated.

| was concerned that there coul d be, from the viewpoint of my students, a perception of
a power relationship between them and me during the data generation stage of my
research. During the interview process | could assure my students that there were no
right or wrong answers and | was simply interested in their opinions. | believe the
questions | asked wereframed in awaythat did not |lead the studentsto give aparticular
response and that throughout the interviews the children did in fact answer in an open
and honest manner. However, | fdt that if | returned at alater date and asked them to
verify the extent to which | had interpreted their opinions correctly they may have had
some reluctance to contradict meif they felt that | had in fact misinterpreted what they

meant.
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To my mind, any interpretations of data | had made that was confirmed through the
agency of member checking could be tainted with the thought that the student may have
agreed with me smply tokeepmehappy. Intryingtojustify thisstand | found that both
Hewitt-Taylor (2001) and Silverman (1993) addressed this issue and confirmed my
belief that if aresearch situationincorporatesaperceived power rel ationship themember
checking process can be tainted and should not be used. Therefore, the absence of
member checking data should not be viewed as an oversight or slackness on my part,
rather its absence was due to its inappropriateness caused by the possibility of a

perceived imbalanced power rdationship between myself and my students.

Transferability

Transferabilityreferstotheextent to which thefindingsof qualitative research canapply
to other gtuati ons and environments. In this instance the acceptance of transferability
rests upon the reader, where it is up to the reader to decide the extent to which the
circumstances presented in the research under examination can be applied to
circumstances with which they are familiar and interested in. In addressing this
particular criterion of evaluation, | have supplied thereader with enough details of my
research environment in order for he or she to make a considered and informed

judgement on their own behalf.

Gubaand Lincoln (1989) recommend certain elements to be supplied and presented to
the reader. They suggest that the “major technique for establishing the degree of
transferabilityisthick description” (p.241). | believe |l havegiven acomprehensiveand
detailed description of theresearch environment that| wasinvolvedin that produced the
results of this study. This description encompasses the location, the time line of
investigation, description of the students and their background circumstances relevant
to the study, aswell as my background and prior knowledge, understandings, and
congructionsthat | took with me into the study.
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Dependability and Confirmability

Guba and Lincoln see dependability and confirmability as being “concerned with
assuring the data, interpretations, and outcomes of inquiriesare rooted in corntexts and
persons apart from the [researcher] and are not simply figments of the [researcher’ s]
imagination...[and] that data...can be tracked to their sources’ (p.243). To provide for
this an audit trail must be available to the readers so that their judgments of the
dependability and confirmability of the researcher’ s actions and interpretations can be

made from an informed stance.

Audit trail

One of the benefits of using a qualitative data analysis program such as N6 Student is
its ability to tag specific units of text, thus allowing both the researcher and examiner
toreturnto the source of aninterpretation or inference and examinethe context inwhich
theoriginal comment was made. Thisallowsan informed judgement to be made on the
extent to which an interpretation or inferenceisvalid. Inother words, thereader isable
to confirm the researcher’ s conclusion, thus adding trustworthinessto theresearch as a
whole. Also, by supplying the original interviews on a DV D as mp3 files, the reader
can, if they wisgh, go to the ori ginal source to ascerta n the accuracy of any transcripts
made from the interviews, as well as to ensure that the students were not unduly led or
directed in their responses. These original sound files aso allow the examiner to make
judgements on how the interview process was carried out and to ascertain if the
guestions posed were indeed the onesthat | have reported. | have purposely chosen not
to include a printout of the interviews within this thesis as, in total, they span over
273,000 words and 748 pages, a total Smply too large to be of any practical use.
However, | have included on the DVD the original N6 Student data, and the transcripts
in Word format. Overall, the interview process iscompletely open and transparent for

any reader to judge.

102



Chapter Eight Research Design

Other data sources are supplied in the appendices of thisthesis. These aretheli stings
of software used in the school compute laboratories, both as a printed frequency file
broken down by sex and as Claris works files listing which students used which
programsover the observation period. This data can be searched by sex, age, grade of
child, and/or school. Notes | made from the focus groups are supplied, as well as the
mp3 files of the recorded focus group sessions. However, scanned copies of surveys
used in the data analysis chapter have not been attached. As over 300 copies of this
survey where collected | felt it was impractical to scan and include all theimagesin an

appendix.

All these artefacts are supplied to the readers so as to alow them to make their own
informed judgement regarding the confirmability and dependability of my research
findings.

Fourth Generation Evaluation

Guba and Lincoln (1989; 2001), however, believe that the criteria for trustworthiness
are not enough for a constructivist-based, quditative study. They argue that these
criteriasimply mirror that of quantitative research and only “ speak to the methods that
can ensure one has carried out the process correctly” upon which the worthinessof the
study can be judged (p.245). For them, they needed something extrathat reflected the

constructivist paradigm inherent in qualitative research.

In their 1989 book, Fourth Generation Evaluation, Guba and Lincoln described how
evaluation of educational programs had been carried out historically viaapositivist, or
scientific method approach that did not, nor could not, take into account the
constructivist paradigm of teaching and learning. They saw the previous practice of
evaluation as having a tendency towards managerialism (Clark, n.d.; Hall, 1995) or
evaluation for the holders of the power, authority, and money. This approach did not

take into account the vaues, beliefs, and constructions of those being evaluated and so,
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excluding theresearch subj ectsin thisway, wasincompatiblewith constructivisttheory.

Duetotheincompatibility of constructivist researchand positivist eval uation, Gubaand
Lincolnpropose anew generation of eval uation practice- Fourth Generation Eval uation
- to enabl eresearchersusing constructivismastheir epistemol ogical foundationtoarrive
at “truths’ through negotiation with the community being studied. The concept of a
negotiated “truth” is essential, for as Hall (1995, p.4) argues, “‘Truth’ is a socia
construct, an explicit or implicit convention of asocia interchange which issubject to
a constant dynamic multisite multigroup set of negotiations’. “Truth” can only come
from negotiation with all stakeholders, and the early practices of evaluation could not
and would not allow such negotiation to take place. The power was in the researcher’s
pen. Guba and Lincoln believe that further criteria are needed in order to convey the

“authenticity” of the research outcomes.

Criteriafor Authenticity

I lingered and reflected on their call for ‘proof’ of authenticity, and can seethat itisa
viable and important outcome to pursue. However, | became increasingy frustrated in
trying to wed their criteriafor authentiaty with my students and their constructions and
| felt that this should be addressed here rather than glossed over in the hopethat it isnot
noticed (Singh & Richards, 2003). While | felt that some of their criteria could be
accommodated, no matter how | tried to manipulate the scenarios | felt | was being
artificial in my attempts to satisfy all their requirements for authenticity. | believethis
comes from the age of my subjects, and again reinforces my view that conducting
research with children means the researcher must adapt and change certain accepted
practices that are used with adult participants in order to make the research process
viableand productive. | will leaveit tothereaderto decideif | havetaken an acceptable

path for the seeking of authentidty in my reported findings.
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Fairness

Intheir description of authenticity criteria, Gubaand Lincoln describe several ‘tests' to
indicatethat the subjects’ viewsand ideas had been faithfully represented. Thefirst they
list is fairness, which refers to ensuring that the different constructions of the
participants are taken into account and given respect in an even-handed and balanced
fashion. They suggest two ways to do this. First, identify all the stakeholders of the
research and seek their input, and show this input through the audit trail mentioned in
earlier criteria. | believel havedonethisintheearlier sectionsthat identify and describe

my students. In my research, they are the group of gakeholders.

The second suggested way is “the open negotiation of recommendations and of the
agenda for subsequent action” (p.246). Part of the criteriathey list for thisis that the
negotiation should be “carried out by equally skilled bargainers, from approximately
equal positions of power” (p.246). | believethe age of my students precludesthisfrom
happening, and even bringing in an outside voice defeats the purpose because the
outsidevoicestill hastointerpret thechildrens' voices, meaning that the children arenot

speaking in the first person.

| also stumble on this point because my research, in relationto this thesis, concludes at
the reporting stage. Of course, | will be continuing with feedback from my students,
post-research, when | expect tointroduce educational softwarepackagesinto my schools
that reflect the findngs of my research, and subsequently refer to my students about the
successor otherwise of those packages. To me, my research will be an ongoing process
of purchase, evaluation and discussion, and modifications of purchases, if required.
These stepswill be continually monitored and repeated while ever | am involved in my
teaching environment. | have always kept in mind the pradical orientation of my

research and the course of study | have undertaken.
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Therefore, it can be seen from this that negotiation of the results with the participants
and subsequent action before the completion of the research is nat relevant in my
situation, and so | cannot in good conscience claim to have satisfied fully Guba and

Lincoln’sfairness criterion for aut henticity.

Ontological Authenticity, Educative Authenticity, Catalytic Authenticity, and Tactical
Authenticity

According to Guba and Lincoln (1989), these criteria refer to the extent to which the
research subjects constructions have become more sophisticated because of their
participation in the research, how they have come to understand and accept the
constructions of others, how action has been stimulated by the research, and how the
participants areempowered to adt upon recommendations. Again, | believe that these

criteriawill not be satisfied until after the thesis stage of my research is complete.

After | have finalised my conclusions and recommendations from my investigations |
will be in a position to discuss what we, as a group, have discovered and how, by
changing and modifying the educational software games that we use in my schools,
better and more profitable teaching and learning outcomes have resulted. | envisage
opportunities for students to demonstrate software that they believe issuitable for use
in my schoolsin light of my findings and if, &ter discussion, the software is deemed
suitable listing in priority order according to budgetary requirements to purchase the
software and to introduceit into the classroom. | envisage ademocratic approach to the
purchaseof most educational game packagesto be onepractical result frommy research,
which in the long run, | hope, satisfies Guba and Lincoln’s criteria for overall

authenticity of my research.
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Criteriaof the Moral and the Ethical

Earlier | quoted Gubaand Lincoln’ s(1989) criteriafor trustworthinessand outlined how
| believed | achieved that. When writing at a laer time about the seventh moment in
gualitative research Denzin (2001) stated that additional criteriafor evaluation needed
to be added to those already published. He stated that the criteriafor evaluating critical
gualitativework were“moral and ethical”. | cannot directthe reader to particular pieces
of writing, analysis, or interpretation that demonstrated | satisfied those criteria. What
| ask of my readersisthat they reflect on my writings as one piece and indoing this |
believe it will be apparert that | have taken the ethicd and honest approach to my
research and used my time and energy to contribute to the advancement of grlsinthe
areas of not only science education, but also computer use in general. The moral
perspective of bringing equity to a group that may not historically have had equity

underlies all my efforts.

Conclusion - A Question of Viability

Ultimatdy, it is up to the reader to make their own judgements of the worth of the
interpretations and conclusions of my research, to make a judgement towards the
viability of my work. Iswhat | have done and presented viable within the knowledge
and understandingsof my audience? Inmymind, itis. However, asBakhtin (in Shotter,
1995, p.43) believes “truth is not to be found inside the head of anindividual person, it
is born between people collectively searching for truth, in the process of the dialogic
interaction”. Therefore, the information | have supplied in this chapter is the dialogic

interaction between the reader and myself.

By detailing extensively the knowledge claims | have made, the relevant influencesin
my life, my research participants, and how | conducted my research, | believe | have
provided “shared access’ (Ernest,1995, p.480) to the pieces of knowledge needed to
establishacommon understanding betweenmyself and my reader in order for thereader
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to make ajudgement on the viability of my interpretationsand conclusions. Thereader
may not totally agree with the specifics, but could concede they are viable within the
contextof theresearch environment, whichreflectsHardy and Taylor’ s(1997) point that
shared meanings do not have to be the same, just compatible amongg the participants

in this case the reader and myself.
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LITERATURE REVIEW (OR DOESANYONE REALLY KNOW
WHAT GIRLSPREFER?)

I ntroduction

Theresults of the 2003 Computer Aptitude Test [CAT] which showed that girlsin New
South Wales primary schools were outperforming boys in computer achievement
reinforced my concerns about the research that had been carried out in the preceding
three decadesregarding grlsand computers. Much of the research was oldand may not
be as relevant today as when it was first carried out. As Parker, Rennie, and Harding
(1995, p.191) point out, “contemporary data are required for decision making, and
reliance on old, even established, findingsis unsafe’. This concem regarding dd data
is particularly relevant to the research that was specifically behind the reasonswhy |
wanted to conduct my own study. Was the small amount of research that had tried to
ascertain the attributes of educational software that appealed to girls also dated? Even
though the ERIC and AE citation figures quoted previously showed that only a very
small percentage of the overall educational research caried out in relation the gender
and computersdealt with issues of software, what was investigated and the conclusions

arrived a may beirre evant to the girl swho are in my school stoday.

| believe this has added an interesting dimension to my research. Initidly, | was
discouraged with the CAT results, not for the sake of the girls, but for theimpact it had
on my feelingstowards the relevance and necessity of my own research. Am | adecade
too late? However, upon reflection, | think what | can do now with my data is see
whether the earlier research isin fact outdated. Will the data supplied to me by my
students show different preferred attributes of girls and boys than theliterature or will
itconfirmit, or will it modify itby different degrees? | believeareview of theliterature
that | have read before conducting my study will enable a decision to be made in this
regard. Also, my reviewing the literature can assist the reader to understand how my

ideas and conclusions have been partially shaped. Obviously the literature that | have
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reviewed for my study will have had aninfluence upon me, in relation to the questions
| chose to ask, in the way | analyse the data, and in the conclusions to which the data
leads me. As | acknowledged earlier, my experiences cannot be excluded from the

analysis. My history sheds light on my conclusions.

The literature carried out in the past three decades regarding gender, software, and
learning agrees on several major themes, or attributes, in regards to what girls prefer.
Thesemajor attributes appeared to be confirmed by alarge number of studies. Thereare
also a number of minor attributes that appeal to girls that have been identified by a
smaller number of studies. | haveused thesei dentified attributesasthe headingsfor the
various sections of my review but it isimportant to remember that they are not meant
to be exhaustive. They are attributes that have generally been derived by the
preconceptions of the researchers themselves. In ather words, they went into their
research trying toconfirm what they already thought they knew. Only afew, qualitative
studies allowed thechildren to speak for themselves.

| shall review the major findings first, and then proceed to smaller, less documented
attributes. Not surprisingly, contradictory findings appear throughout the literature,
which may reflect Connell’ s (1987) stated belief that there are moredifferenceswithin

the gender group than between the genders.

Two things, however, need to be noted before reading thisreview. Firgt, it should be
pointed out that much of the research reviewed isbased on general computer games, not
educational computer games specificaly. It isthe findings of these studies that many
early designers have transferred to educational computer game design. Designers have
tended to take what is popular in the mainstream of computer entertainment and simply
transferred it across to the education market. It isimportant to note that the successful
computer games in the entertainment marketplace are generally boy-oriented because
they are the major consumers and spenders; it is the boys who are paying the dollars to

feed the computer gamesindustry. In theeducationd field we, asteachers, are hopeully
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not assisting the market to make money but rather to locate and purchase those software

packages that can assist all our students perform and achieve in their education.

Second, it must be acknowledged that the mgjority of the research | am reviewing has
been conducted overseas and may not be directly relevant to Australian conditions and
circumstances. Welch (1987) cautions us about taking research findings in other
countries too literally because of different cultural values and practices so the reader
should take into accourt not only when the research was carried out but also where it

was carried out.

Violence

| wouldlikefirst to deal with theissue of violence and computer gamesin relation tomy
research. | firmly believethereisno placefor violence or violent themesin educational
software made avail ableto school-aged children. However, having stated my position,
it must be pointed out that there are some software packagesavailable on the educational
market that do contain violence, albeit of the cartoon or fantasy variety, and so thisisa

feature that must be investigated.®

The general thrust of the literature that investigates violence in computer games states
that girls do not like violence and aggression (Butler, 2000; Glaubke et al., 2001).
Cooper, Hall, and Huff (1990) reported from their review of earlier research that girls
preferred aformat without aggression or shooting action. Thisissupported by Dempsey
etal., (1996a, p.2) who, in atwo-year study of “ adultsplaying relatively unsophisticated

3

For example, in my two schools, several educational computer programs include
comic violence. Sm City 3000 has various monsters available to destroy a city that
the player may have built; in Aussie Maths Invaders the player shoots down
algorithms by typing the correct answer to the question and pressing <enter>; in
Phonics Alive! 2 the player blows up a sound blend when he/she identifies correctly
the images that match the blend.
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computer games’, found that “adive” games wee perceived to be male games.
Brunner, Bennett, and Honey (1998) found that girls preferred to persuade rather than
conguer, indicating that violence and aggression were not desired parts of their game
play. Onthe surfacethisseemsquite straightforwardand clear cut, however, thesample
used by the researcherswas small, only consisting of 24 adults*balanced by gender and
profession”. Thisis not an overly large sample, and so the conclusions drawn may be

in need of other support.

Inanother study, Funk and Buchman (1996b) found that it wasmorethe human violence
that turned girl s away from a game, whereas fantasy violence did not have the same
effect. Theresearcherssurveyed 357 American 7"- and 8"-grade students using asurvey
that allowed one of four numerical responses. These responses were stdistically
analysedto discover any areasof significance Intheir study, it wasfound that girlsand
boys did not differ significantly on the total proportion of violent games identified as
favourites, just in the style of violence. Girls indicated that violence of a fantasy- or
cartoon-style, rather than human violence, was an acceptable part of their favourite
games and did not turn them away fromthem.* Their research confirmsthe findings of
Morlock, Yando, and Nigolean (1985), who found an identifiable difference between
genders. Intheir survey of American college students, they reported that malespreferred

more violent and aggressivethemes games, aswell asfast action, and females preferred

4

Funk and Buchman (19963, p.222) described fantasy violence as “a story where a
cartoon character must fight or destroy things and avoid being killed or destroyed
while trying to reach agoal, rescue someone, or escape from something”, and human
violence as “ a story wherea human character must fight or destroy things and avoid
being killed or destroyed while trying to reach a goal, rescue someone, or escape
from something”. Glaubke et a., (2001, p.8) describe this facet as comic and serious
violence. They see “comic depictions of violence [as] those depictions portrayed in a
humorous or playful context, often in a slapstick manner, usually with little or no
harm to the victims(s). [It] is often accompanied by silly sound effects. Serious
depictions of violence are more dramatic, often realistic in context and frequently
resultsin harm to the victim(s)”. | would like to restate there is obviously no place
for human or animd violence in educational computer games.
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more imaginative and fanciful style games that dd not contain direct human-centred

violence.

However, Morse (1995, p.16), citing unnamed research, is more explicit and direct in
the language used in describing the relationship between girls and computer game
violence. Girlsdo not like theideaof having to “kill” or “maim” on-screen opponents
rather, in the words of Schuster (in Glaubkeet al., 2001, p.21) they wanted “ high-kill,
not high-kill”. While the findings by Funk and Buchman (1996b) appear strong they
were still derived using quantitative methods and, unlike my approach, did not actually
ask the students what they thought but rather limited them to choosing a number to
represent how they percelved certain aspects of computer games. Again, | see achance
to actually ask children what they think and to respond freely without constraints, being
missed.

Boys, on the other hand, according to the research, appear to like violence and
aggressionin their computer games. Caftori and Paprzycki (1997), in acombination of
Caftori’ sdoctoral findings and an analysis of published literature, found that American
boys like shooting, fighting, or killing games involving batle or space ships. De Jean
et al., (1999) found in their extended observation of children interacting with computer
games at a science exhibition in an American museum that boys gravitated toward the
games that had violence as one of the main elements in the design, games which the

majority of girls avoided.

However, when reviewing the literature for this section | found the premise of boys
enjoyingviolence not convincing. A number of researchersquote other research intheir
introductions regarding boys liking of violence and aggression in computer games
research that had often been conducted in the mid-to-late 1980s, or cite popula
computer games asevidence that boyslikeviolence. Few have adually conducted first
hand research on the matter of boys liking violence and aggression. It appearsto have

become ‘a given' by being constantly repeated and quoted in introductions. For
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example, as evidence that boys prefer violence in their games, Canada and Brusca
(1992) cite Wilder (1985) who, in turn, had cited Lepper and Malone (1981) regarding
this aspect of boys' preferences. Cooper & al., (1990) cite Beyers' (1984) conclusion
that boys liked ‘blasting’ things out of the sky. They also cite Fisher (1984) and
Gilliland (1984) for support on thisissue who, as can be seen, carried out their research
in the early 1980s.

| am not saying that boys may not like violence and aggression in their computer games
Persondly, | believe many do find that aspect of computer game playing attractive.
However, in regards to theresearch | have reviewed, it appears that it is a case of if
something is cited often enough it eventually becomes true. This could be of some
significance, as well, in termsof what elementsare needed in an educational computer
game for boys. If it can be shown that violence, either fantasy or human, is not an
essential ement of enjoyment for boysit allows agreaer array of software tobe made
availablethat could support both boys and girls' preferences, moreinclusiveprograms
rather than exclusive of one gender or ancther. 1 think it will be interesting to see if
there isadifference in my students, first, if violenceis in fact mentioned, and second,
if itismentioned what styleof violencethey identify asbeingapreferred attribute of the
games they play, or if in fact violenceand aggression is a prominent feature with the

majority of one group or another.

From this literature | would put forward the inference that the presence of fantasy
violence will not turn girls away from a computer game, however human violence is
likely to.

Setting or Scenario

Researchers have put forward the idea that video and computer games can be an
extension of the play area of children. Jenkins (1998), in his essay on play spaces and
gender, reviewed literaure that researched the area of play in which boys and grls
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moved about, and found that historically boys, ingeneral, used more physical spaceto
play in their house and around their neighbourhoodthan did similar aged girls, and that
this play space has become slowly regricted in recent years due to the proliferation of
medium- and high-density living. The use of computer games to take the place of the
supposed play space is a central theme in his essay. He postulates tha many city
children mediate their adventures through computer games and givesthis asone reason
why boys may prefer games that haveadventurous and exciting locations astheir game
setting.  The type of settings preferred by girls and by boys is well described in the

literature.

Girlshaveshown apreferencefor certain scenarios, or settings, for computer gameplay.
A fantasy setting appears to be a strong dtraction to girls. Funk and Buchman (in
Cesarone, 1998) indicated that American grls strongly preferred afantasy setting and
in another study found that girlswere morelikely than boysto list fantasy games astheir
favourites (Funk & Buchman, 1996b). The fantasy scenario isindirectly supported by
Martinez (1992) who modified science experiments to include a fantasy scenario and

found that, in general, American middle-school girls interests were engaged.

Brunner, Bennett, and Honey (1998), reported that girls enjoyed adventure and mystery
settings in the computer gamesthey preferred. They put this down to the fect that most
mysterieshaveacomplex plot and what they described as*intelligent” action,in contrast
to the normal mindless action that isoften found in computer games. They reported that
the action the girls preferred was directly rdated to solving the mystery and did not
involve harming other living things. Neumark (1991) also supports these as attributes
favoured by girlsfrom her interviewswith Australian Year 7 girls. Related to thisstyle
of scenario is the detective-based mystery where the player can take the part of a
detective trying to solve puzzles. The success of the Where in the World is Carmen
Sandiego (1996) series of educational computer games, where the player takes on the

roleof adetectiveto track down thefictional criminal Carmen Sandiego, atteststo this.
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Gailey (1992) reportedthat the girlsin her study were morelikely than boysto play the
fantasy-adventure scenario game than any other genre that she offered. In her study,
Gailey looked a Nintendo games sold in America and how they were played by
children. Her study only consisted of interviews with 21 adults and children,
observationsin game arcades, playing some games with some children, and surveying
software shelves. She hasexplained clearly her findings, but | am not totally convinced
with her conclusions in terms of the depth or rigour of her research. However, in her
defence, other researchers have used he as supporting evidence for their own findings.
Kafai (1995), indiscussing Gailey’ s conclusions, interpreted this as the girlsescaping
toaworld wherethey could succeed intheir ownright without having to facethe sexism
and violence that they are confronted with in most computer games However, the use
of afantasy scenario does not exclude boys. Scott, Cole, and Engel (1992) put forward

that boys also enjoy fantasy scenarios.

It is not just the fantasy scenario, though, that appealsto girls. Glaubke et al., (2001),
in their analysis of published research, found that girl s also preferred redistic settings
in the computer games they enjoyed playing. They put this down to the girls wanting
to be able to relate what they weredoing on the screen to their real life. Thisfindingis
supported by Kafa (1996). In her study, where she asked American chil dren to design
their own computer game, she found that six out eight girls based their design around
real-life settingsin contrast to the boys who, seven out of eight times, set their design
in afantasy world. Laurel (in Subrahmanyam & Greenfield, 1998) found that intheir
imaginative play, American girls enjoyed playing out the lives of real peaple within
familiar social settings, using available props to enhance the play. To Subrahmanyam
and Greenfield, this suggested that girls would probably prefer computer games they
interacted with to be likewise st in realistic social scenarios. They went further and
stated that computer games “set in imaginary worldswould not make contact with the

fantasy life of the typical grl” (p.57).
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Research looking at boys' preferencesin relation to the game scenariosindicated more
robust and action oriented elements, albeit still in the realm of fantasy. Caftori and
Paprzycki (1997) reported that boys enjoyed a spacebackground in their game choices.
When Kafai (1995) aked boysto design agame she reported they liked adventures set
inabackground of hunting other creaturesor people and subsequently rescuing hostages

or returning artefacts.

The literature on scenario preferences of girls provides a good illustration of the
contradictory conclusions the research provides. One group suggests that girls will
respond positively to fantasy/imaginative scenaios, while a second group states that it
istherealistic setting that appealsto agirl’ simagnation and, infad, the use of afantasy
scenariowould detach the girlsfrom the game. Inmy view, the research does not allow
me to state with any confidence what the girls preference would be in relation to the
setting of a game that would appeal to them and encourage their play and enjoyment.
All the studiesderivetheir conclusionsfrom what appearsto be sound methodol ogy and
data generation. | am hoping the data | have generated will be able to answer this

guestion for me in relation to my gudents in my schools.

Feedback

The literature indicates that girls prefer a different type or style, of feedback than do
boys toindicatetheir successor otherwise during computer ggmeplaying. 1n 1991, Hall
and Cooper conducted a study where they analysed the writings of 63 first-year
American college students that described two interactions with computers, one
successful interaction and oneunsuccessful interaction. They inferred fromtheanalysis
of the pieces of writing that girlslikedto know the computer personally, rather than treat
it likeanimpersonal object or artefact. Hall and Cooper felt that thisfeeling of knowing
the computer enhanced their experience and confidence with the computer and the
software being used. They believed the styl e of feedback that the girl player received

assisted in putting a * human face’ to the computer, making it more human-like. They
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did not mean that an actual face need appear in the feedback sedions, just that human-
like attributes could be designed into the feedback interface.

Earlier, Cooper, Hall, and Huff (1990) cited research that reported girls preferred verbal
feedback to indicate how they were going when playing a computer game. Thiswould
relateto Hall and Cooper’s (1991) suggestion of interacting on a human level with the
program. Interestingly, Cooper, Hall, and Huff (1990) found that boys preferred non-
verbal feedback or graphical feedback. They wanted the computer to show them
graphically, and probably finally, that they had either succeeded or they had failed inthe
task that was set for them.

Kafai (1995) aso identified a difference in the style or form of feedback preferred by
girlsand by boys. In her study, she asked studentsto design their perfect compute game
and noted what elements were selected by boys and by girls. After analysing the
different design elementsinthegamesKafai identifiedthat girlsdesigned their feedback
in anon-violent form. If aplayer provided awrong answer or performed an incorrect
act they were deprived of something that could help them in the future playing of the
gameor they wererequiredto start over again. Therewasno death or violenceinvolved
in the feedback.

This finding was supported by Miller, Chaika, and Groppe (1996). In their study, a
seriesof focus groups, involving 30 American girls between 11-yearsand 17-years-old,
were used to find what they wanted and liked in computer games. The researchers
inform the reader that the group of girls used in the study were self-sel ected when they
answered an advertisement regarding the research and soacknowl edge that they may not
be atrue sample of the population asawhole. However, the responsestheyreceivedin
the discussions and written responses did prove uniform across the group of girls and
they felt confident in their findings, one of which indicated that the girls did, indeed,
prefer feedback to be of a gentler nature than the ‘get it wrong and you de' style

seemingly associated with boys' playing preferences.
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Thisstyle of feedback preferred by the boys wasidentified by Kafai (1995). Shefound
that when boys included feedback into their game design it was generally of a violent
nature involving the player either dying or transforming into something else. In many
ways this style of feedback reflected aboy’ s propensity for the trid-and-error approach
identified by Subrahmanyam and Greenfield (1998). They reported that boys preferred
thisinstant feedback; they knew straight away whether something was right or wrong.
If they passed they continued playing, if they failed the game ended. Their conclusions
were the result of what they claim was ten years of research on the effects of video

games on cognitive processes and so, | believe, can be accepted with confidence.

Glaubke et a., (2001) found that girls preferred positive feedbadk, particularly when it
was unsolicited and appeared randomly during the game. In their focus group-based
research on games and game features that girls preferred, Miller, Chaika, and Groppe
(1996) found that positive feedback during a game provided a fun feel for them and
helped them enjoy the overall gaming experience. Morse (1995) supports both Kafai
(1995) and Miller, Chaika and Groppe (1996) when she states that girls are more
impatient with games inwhich players ‘di€’ if they fail to find the one single solution
or make the perfect move at the critical time. They want to be able to continue the
experience, not to be cut short and expelled from the game. The negative feedback of
dying appears to appeal only to the boys.

The literature is telling me that my girls should identify a preference for non-violent,
verbal and supportive feedback that allows and encouragesthem to continue playing the

game.

Texture of the Game (Aural and Visual Aspects)

In an interview with Heather Kelly, the director of on-line design with the computer
software company Girl Games, Cassell and Jenkins (1998a) are told that girls enjoy a

rich texture of game elements. The eements that make this texture are high quality

119



Chapter Nine Literature Review (Or Does Anyone Really Know What Girls Prefer?)

graphics and sound. Miller, Chaika, and Groppe (1996) also found thisin their focus
group interviews. They found their subjects placed ahigh valueon the visual and audio
design of the game environment, describing how they wanted a multi-sensory
environment within the game that would enhance their enjoyment. In reading,
illustrations play amajor rolein motivating readersto pick up, browsethrough, and read
books (Duchastel, 1978), therefore it should not be surprising that the graphics of a

computer game would play animportant part in motivating players.

In astudy carried out by Jakobsdottir, Krey, and Sales (1994), in which they examined
the preferences of 316 American Year 2, Year4, and Y ear 6 studentsin relation to a set
of computer graphicsthat weredesigned to exhibit either hi ghfemaleinterest, highmde
interest, or equal intereg, it wasfound that large and detailed graphicsthat incorporated
people, animal, and plantswere favoured by girls. Passigand Levin (1999) back thisup
with data from their study of American Kindergarten students and interactive
multimedia stories. They observed that girls found the visual aspect of interactive
multimedia stories much more interesting and stimulating than did the boys. The use

of colourful sceneswas found to interest and motivate the girls more than the boys.

A vai ety of scenes was dso identified by Dempsey et d., (1996a) as being important
to women. In their study on the use of simulation games as an instructional tool, the
female adult participants believed that there was not enough variety in the soreens used
inthe simulation games, and stated they found the experience boring and did not capture
their interest or attention. Although thisstudywas carried outwith adult subjects it may
betransferableto primary-aged grls. However, it isimportant not to dismiss out of hand
the importance of the texture of agamein relation to boys. Kafai (1995) reportedthat,
in their game design, boys showed adesire for sophisticated graphics and animation,

important and essential ingredients in any texture-rich gameenvironment.

Colour plays an important part in making a computer game enjoyable for girls.
Jakobsdottir, Krey, and Sales (1994) reported that Year 2, Year 4, and Year 6 girls
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placed an emphasis on colour, and not just primary colours. They preferred shades of
colour, aswell, to add to the playing environment and the girls seemed to prefer brighter
colours over darker colours. How the colours are used with each other appears to be
important, also. Freedman (1989) found that girls were not only more concerned and
interested in colours than were the boys, but also on whether the colours used actually

went together and produced a pleasing picture.

Interestingly, Cassell and Jenkins (1998a) reported intheir interview with Heather Kelly
that it was found that older girls, 12-to13-year olds, did not care for pink. Eventhough
they did not mind the colour initself, they saw it asa‘young colour and sowould rather
not have it dominate the game environment. Thiswasin contrast to six-to-seven-year
old girlswho did like pink. Therefore even though colour isimportant to girls, itisthe
right coloursthat haveto be used. It will be interesting to seeif pink gains any special

mentionsin my interviews and if it does, whether there is an age element involved.

Graphics and colour have been identified in the research as important aspects of girls
preferences in regards to the texture of games. However, the other element of game
design, audio, does not appear to have been looked at in the same depth. Malone and
Lepper (in Wilder, Mackie, & Cooper, 1985) found that girls liked musicin computer
games whereas boys did not regard music as important to their enjoyment. Henney
(1986) put forward that boys liked the ‘noise’ a game made, however this noise wasin
the context of the action of the game so probably referred to sound effects rather than
music. Cooper, Hall, and Huff (1990) found in their review of the literaturethat girls,
unlike boys, generally wanted music to be part of the gamethat they were playing. Kafai
(1995) reported that girlswereinterested in the sounds made by a program, but did not

specify if they weremusical sounds or sound effects.

However, havingmusic in a game did not necessarily enhance girls' enjoyment of the
game. Fiore (1999), in data derived from her earlier doctoral research, found that

American girlsoften found the music used in games boring or irritating. Shefound that
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girlsdisliked the droning and repetitive sounds that were commonly found on computer
games that they had encountered, describing the lack of aural variety as off-putti ng,
unexciting, and adding nothing to the enjoyment of playing. This finding was also
backed up by Miller, Chaika, and Groppe (1996) in their focus-group discussions with
primary aged girls. It would appear the type or style of music may beimportant to girls,

possibly morethan it isto boys.

As much of the research related to texture in game design is several years old it could
be open to more discussion today because of the sophistication of today’s computer
games. The early days of computers and computer games saw mainly mono-sounds
broadcast through a small, internal computer speaker. Many games now come with
digital and multi-channel soundtracks, often featuring current popular music that canbe
played through relatively sophisticated speaker systems. This would allow a much
greater immersion into the game environment than would have been available when
much of the research reviewed was carried out. | would expect my datato reflect the
availability of modern music in computer gamesand the desirability of having it as part

of a game environment.

However, as with most of the literature that | have found, there is an alternate voice to
be heard. In a dudy that investigated 11- and 12-year-old children’s views of
educational software designed by other children, Rieber et al., (2001) reported that the
children did not mind if a game presented basic graphics and sound if the game's
premise was one that interested them. They put forward that the children “recognized
the importance of a game's “deep dructure” over that of surface features such as
graphics and sound” (p.11) in relation to making the game enjoyable. This study
appears to be a lone voice reporting this but in reading many of Rieber's American-
based research papers | have come to respect his opinion and views and so, although |
feel the weight of the literature is against him, it is a voice that should at least be
acknowledged.
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Narrative

Stories and children are two thingsthat go together seamlessly. Studies by Gee (1996)
and Labov (1979) tell usthat by the timechildren enter school the vast majority of them
have adeep understanding of storiesand how they arestructured. Storiesallow children
to make connections between events, objects and actions that need to be carried out
(Amaro & Moreira, 2001) and assist them in making sense of the multiple events that
are constantly happening around them. This requirement for sense making should
continueinto the realm of the computer game, with the game using the story asadevice
to bind the activities that the player has been asked to perform and to enhance the
enjoyment deri ved from the playing.

A strong narrative behind the gameisindicated by theresearch asbeing an element that
appealsto many girls. De Marle, the chief narrative writer of Myst (1993), (in Polak,
2001) puts the success and popularity among female gamers of that game down mainly
to astrong narrative that allowed the players to become immersed in the game. Even
though set in afantasy world, the storyline was consistent and believable for the player,
enabling belief to be suspended. A number of other researchers have made this same
observation for the need of a strong, complex, and in-depth narrative. Miller, Chaika,
and Groppe (1996) reported that the girlsin their focus group sessionsindicated astrong
desirefor astoryline. Miller wasquotedin alater interview (Krantz, 1997, p.76) saying,
“girlsdon’t think boys gamesaretoo hard: they think they’ re too stupid”. When most
‘boy’ games seem torely onfast-response and aquick finger on ajoystick, it can be seen
that girls who desire a story to lead them along and draw them in are going to be
dissatisfied and turned-off.

Laurel (Cassell & Jenkins, 1998c) found in her market research that girlswere attracted
to complex narratives that were the driving force behind game play, making that style
of gamepopular withthem. DeJean et a., (1999) reportedin their observations of how

children interacted with video and computer games in a hands-on science museum
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exhibit that girls were much more interested in the gamesthat had a story behind it.
Murray and Kliman (1999) report in their review of theliteraturethat ginswant in-depth

narratives to be the foundation of the games they chooseto play.

In terms of boys and their preferences, the same research usually statesthat boys do not
have an interest in the storyline of the game they play and, in fact, sometimes find that
the storyline is an optional extraand may, in some cases, interfere with getting on with

the game.

Further evidence regarding the importance to girls of the narrative and characters that
could be found in agame is presented by Inkpen et a., (1994). They reported that in
their interviews with grls who played computer games at home, many could not name
the gamesthey played, or how many games they actually owned. However, they could
give detalled recounts of the storyline, the personalities of different characters, and
describethe relationshi ps between those characters. Obviously, they became engrossed
in the story provided by the designer.

In relation to the narrative element | would expect my data to show two things. First,
girls indicating a preference for programs that demonstrate a narative as being an
integral part of the game, and second, the presence of a story underpinning the game
they have been asked to construct in their minds for other girls. | would expect the
presenceor otherwiseof abackground story to agame asnot beinganimportant element

put forward by the boys in the same questions.

Charactersand Avatars

Theability toidentify with acharacter or charactersisanimportant consideration | keep
in mind when selecting stories to read and share with my students. | believe that the
potential for empathising with a central character can enhance the pleasure and

experiences in reading with my students. In software, a similar situation is found.
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Friedman (1995), in an essay on interacting with games software, putsforward theview
that rather than simply watchingthe ‘hero’ the player canactually bethe hero. Demaria
and Mascio (2001) point out how the interactive nature of computer games, with the
player being continually prompted to make choices, permits greater identification and
stronger relationships with the game characters. Therefore, if a computer game does
utilise a character, then designing a character that can be readily identified by a player

could be an essential part of successful engagement with a computer game.

In research carried out during the 1990s, it was found that female charactes still
featured less than male charactersin educational software aimed at American primary
schools (Biraihmah, 1993; Hodes, 1996). How thismay effect girls using educational
softwareisnot clear when the literature is analysed because the results dealing with the
gender of charactersfound in computer games and girls' preferencesis ambiguous. In
their research results, Jakobsdottir, Krey, and Sales (1994) recommended designers of
computer games include female characters if they wanted the graphical aspect of any
gameto appeal to girls. Littleton et al., (1998) reported that it was apparent that many
of the girlsin their study identified with thefemale characters being usedin the ‘girl’
version of acomputer game, unlike the boys where no personification of the characters
was evident. This probably reflects what Agosto (2003, p.28) proposed when she said
that “girls tend to engage more when they see some aspect of themselves, such as a
protagonist of similar age...reflected in a computer program”. Shewent on to say that

girl characters can “bolster girls feelings of assurance and self worth” (p.31).

Thisissupported by both Glaubkeet al., (2001), who found in their study that girlsliked
to have player-controlled characters that were female, and De Jean et al., (1999), who
found that their female research subjects enjoyed playing a game where they could
identify with asimilar-aged, computer-generated femal eprotagonist. Also, thisreflects
work carried out by Neumark (1991), who interviewed Y ear 7 girlsin two Sydney high
schools about what they would like in a comic that introduced girls to computersin a

friendly and positive fashion. She found that having a group of girl characters, like
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themselves, was a popul ar and oft-mentioned element. Although not drectly related to
software, it does point out that girlsidentify positively to girl charadersin material that
Isdes gned to encourage their partici pationin an activity.

However, it would appear, though, that girls did not want the characters to be
stereotyped. Fiore (1998), in her EAD research, reported that girls did not want their
characters to be all skirts and pastel shades, with their activities restricted to ‘girls
stuff’. They wanted their avatarsto be adventurous and sporty, not docile and domestic.
She reported some girls also wanted the choice of selecting either agirl or aboy asthe

main character.

The results of this research probably reflect Libby and Aries (1989) findings from an
analysis of the fictional stories of 42 girls and boys where they found that the girls
introduced femal e characters more often than boysdid. McDonnell (1994) agreeswith
this, asserting that “girls have tradtionally been absorbed in female-centred gories’
(p.67). This may indicate that girls like to see a protagonist that they could perhaps
identify with in their narratives. | do not bdieve it isabig step to transfer that finding
to acomputer-based narrative or game and thisview can be supported by Littleton et al.,
(1998). In their report of the development of an educational computer game dealing
with mapping they found that the girls performed far better inaversion that had female
charactersthan in the version that had male characters. They concluded that many of

the girlsidentified with the femal e characters, more so than the male characters.

However, the lack of female characters within a computer game may not actually turn
girlsaway fromit. In astudy by Chappell (1997), the hypothesis was put forward that
girls attitudes toward a computer software game are negatively affected by the under-
representation of female characters. From the resultsof the study, Chappell concluded
that the hypothesis could not be supported. The absence of female characters did not
affect the girls' attitudes toward the program. Further support for this conclusion is
provided by Joiner et a., (1996). Intheir study, involving 65 Engli sh chil dren (31 boys

126



Chapter Nine Literature Review (Or Does Anyone Really Know What Girls Prefer?)

and 34 girls aged between 10- and 11-years) they reported similar results when they
changed the gender of characters in a computer game to see if they could detect a
difference in performance between girls and boys. They found that in relation to
performance on the game boys did better than the girls regardless of what gender was
represented by the characters and that the girls' performance, regardless of the gender
of the computer characters, did not significantly dffer. Once again, however, this
conclusion was derived from statistical andysisof responses that the children supplied
using a scale of 1-5 on a questionnaire. No provision was made for the children to
explain why they chose a particular response, a weakness some researchers see in this
type of data gathering instrument; they were bound by the responses provided for them
by the researchers (Morse & Daiute, 1992). As| have discussed before, it is a shame
they simply did not ask them what they thought about the characters, allowingthem to

express themselves in their own wordsinstead of words selected by the researchers.

Fromthis, itisdifficult to state one way or the other regardingthe desirability of having
femalecharactersinagamein orderto enhancegirls enjoyment andsuccess. However,
regardless of the gender of the characters used, there are other aspects on which the
literature may be clearer. Inresearch conducted by the software company Purple Moon
(Purple Moon, n.d.), which was based on “thousands of hours interviewing girls and
boys nationwide” (p.1), it was found that the type of characters preferred by girls and
boys differed significantly. Girls preferred their leading characters to be everyday
peoplethat they could easily relateto and areasreal to them astheir best friends. Boys,
ontheother hand, wanted their |eading charactersto be fantasy-based action heroeswith

Super powers.

In their interview with Brenda Laurel, the co-founder of Purple Moon, a computer
games company that design gamesfor gifls, Cassell and Jenkins (1998c) describe how
she found in her research that girls wanted multiple characters in the game, characters
with which the player could develop arelationship. Just having one character, and no

others to interact with, dd not appeal to grl players Also, she reported that the girls
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wanted complex characters. They did not care for the one-dimensional, stereotypical
‘sexy’ femde presented in many computer games. They wanted characters that had
some emotional depth to them; depth that could be discovered during the playing of the
game. Laurel did not specify tha these charaders must be female, just to have aspects
about them that the girl player could discover. She foundthat girls were very positive
withthediversity of charactersthat her company was supplyingintheir games. Laurel’s
findings arereflected in research carried out by Klaweetal ., (1996) who found that girls
wanted to get to know the characters in the game Phoenix Quest, a program tha was

bei ng devel oped as an educationa gamethat both girls and boys coul d enjoy equally.

From the literature | am not entirely sure what to expect from my data. Personally, |
would think that the girls will indicate a preference for femal e charadters in the games
that | ask them to design in their imagination. | would hope this is so because the
message that is being sent by many computer games is that only males can be
adventurous and the only role a female can have is one of helplessvictim in need of
rescuing. Thistype of presentation can lead to stereotyping of women as being weak
and victimswhom ared ways in need of male support, asituation that should be neither

encouraged nor tolerated.

Collaboration/Cooper ation and Competition

The theme of collaboration/cooperation versus competition appears regularly in any
discussion of girlsinteracting with computersand is one areawhere there appearsto be
aclear dividebetweengirls' preferencesand boys’ preferences. Generally, itisbelieved
that girlsare socidised to cooperatemore than compete (Unger & Crawford, 1992) and
apreference of girlsfor working together isone of the few gender differencesidentified
in the research on gender and learning styles (Severiens & Ten Dam, 1994). This
situation appears to extend to software preferences for | have found the literature on

girls’ preference for software that promotes cooperative and collaborative play is
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consistent. Girls prefer software that allows them to play with their friends in a

cooperative manner rather than in direct competition against them.

A number of studies | have reviewed provide support for this statement. Elliot (1990)
found in astudy involving Year 7 and Y ear 8girlsthat they preferred to collaborate on
their projectswith their friends, rat her thanwork individually. Even though the subjects
of the study were dlightly older than my students, the conclusions can, | believe, be
transferred to the younger agegroup. Hawkins (1985), in earlier work that incorporated
activitiesusing word processors, found that theteachersin the gudy reported girlsliked
the collaborativefacet of constructing a story together, viaaword processor, with their
friends. Other work carried out by Henney (1986) in an Australian primary school
support the preferenceof girlsfor collaborativeand cooperativedtributesin educational

software.

In apaper detailing the devel opment of the game The Logical Journey of the Zoombinis
(1996), Rubin et a., (1997) found the attribute of cooperation apopular element of the
game. Students reported that being able to discuss with a friend how to get past a
particular problem in the game was one of the best parts of playing the game.
Interestingly, boys, too, liked this aspect of the game design. De Marle (Polak, 2001)
also places cooperdive play asone of the reasonsfor the success of the adventure-style
game Myst (1993) has had with femal e gamers. When Hawkins (1987) examined the
role of nature, nurture, and society at largein influencing girls use of computersit was
found that the characteristics of thetask that had been set stronglyinfluenced theamount
of time the girls used the computer. She reported that the mathematics and science
software the girls preferred were those programs that allowed them to work
cooperatively with others. Also, they were observed to spend more time on the
computer when using them. | view Hawkins' findings as strong. Like myself, she
conducted in-depth interviews with students in classrooms (8- and 9-year-oldsin one

class, and 11- and 12-year-oldsinanother class), aswell asfollowingtheir progressover
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a two-year period. She aso used quantitative instruments to measure the students

progress with the software.

It would appear that the desireto play in acooperative modeisstrong ingirls. In her
interview with Cassell and Jenkins (1998c), Brenda L aurel, from the software company
Purple Moon, describes how shewas surprised to observe girls playing collaboratively
with programs that were actually designed for single play. She felt this indicated the
strong desire of girls for programs they could play with their friends and hence
influenced how she programmed the gamesfor her own company. Thisobservation may
reflect thestrong socia orientation of girlsthat Miller, Chaika, and Groppe (1996) found
in their focus-group based researchinto girls' preferences. They found girlsidentified
scenarios such as career explorationsin real life simulations, interactions with virtual
reality males, and soap operaltalk-shows with girls being able to decide the fate of the
characters as popular choices. Miller and her team put forward that all these represent
asocial or people oriented scenario that could be discussed with friends during the play

of the game.

Similar results were reported by De Jean et al., (1999), when they related their
experiences in developing and play testing the computer game Phoenix Quest. They
found that the majority of girls stated that the social interaction allowed by the program
was avery desirable and welcome feature. Murray and Kliman (1999) also report that
girlsfind social interaction an important feature of computer game play. If a software
package can encourage this kind of interaction through the way it is designed and
presented it may help in encouraging girls to use and enjoy it. This is an aspect of
computer and software design Chen (1986) called for so early in the academic
discussion of girlsand computers. If girls perceive that computer work is necessarily
isolating and interaction with others is not encouraged by the software, it may be
possible to persuade them otherwise by using software that overtly encourages peer

collaboration and cooperation.
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The flip-side to this aspect of cooperation, collaboration, and social interaction is
competition. Would the presence of competition help or hinder agirl’ s enjoyment of a
computer program? General evidenceregarding this may be found in the work carried
out by Lenney (1977). She argued that men and women react to achievement situations
differently and her analysis of adult performances indicates that women’'s self-
confidence seemsto be affected by specific task characteristics. She presents evidence
that women are more likely to express confidence in taks that feature sodal,

collaborative tasks rather than competitive tasks.

Inameta-review of literature documenting the existence of atechnological gender gap,
Canadaand Brusca (1992) put forward the ideathat it isnot computers and technol ogy
per séthat females avoid, but rather the competitive male environment that surrounds
thefield. Unfortunately, their report is basically a narrative, and they do not give any
indication of the research design in the studies they analyse making it difficult to judge
the reliability of their interpretations and conclusions. However, other studies may

provide evidence to support this view.

Arch and Cummins (1989), in what | see as a methodologically sound study that
involved asmall group of first-year college students, found adistinct difference between
males and femal esregarding the preferencefor an el ement of competitionin acomputer
game. They showed that the males were more likely than females to indicate that
competition was an essential aspect of any computer game. I1n another study, Swadener
and Hannafin (1987) interviewed agroup of 32 randomly selected Y ear 6 grlsand boys
who were asked to complete a questionnaire. A statistical analysis was carried out on
their responses and onefinding indicated that boys demonstrated a more competitive
attitude in acomputer situation than girls. However, they concluded that the difference

was nhot statistically significant.

Themajority of theliterature | reviewed would indicate that theelement of competition

would, generally, discourage grls from using a particular program. Kelly (Cassell &
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Jenkins 1998a) maintainsthat girlsdo not like competitive elementsin computer games,
and they identify such attributes as beingmal e and therefore not suitable or desirablefor
them to be associated. In studies of early, relatively unsophisticated computer games,
it was found that the common way computer games were designed encouraged players
torepeat cyclesof competitive, aggressive behaviour, whichisbehaviour that girlsoften
do not carefor (Lockheed, 1985; Serbin, Powlishta, & Gulko, 1993). Perhaps the fact
girlsdo not play as many games as boyswas put in place from the very beginning of the

mass marketing of computer games.

As mentioned earlier in this discussion of cooperation versus competition, itisan area
where there appears to be a clear cut division between girl and boys. A number of
reportsindicate that boysfind competition anessentia part of acomputer game. Klawe
et a., (1996) found in thar development of Phoenix Quest that the majority of the boys
wereonly interestedin the more competitive mathematics puzzles- puzzlesfromwhich
they could gain points. The girls, on the other hand, were more interested in writing
notesto ‘Julie’, afemale character in the game. They concluded theboyswere learning
the mathematical concepts being presented by the game while the girls were, in many
ways, wasting their time communicating with a game character and missing the
educationa point. Y eland and Lloyd (2001) put down the desire for competitionin a
computer game as being areflection of boys' participation in physical sportsand other

games.

Nicholson et a., (1998) conducted a study that observed over asix-month periodaclass
of Y ear One students composing stories on computers. They found that girls preferred
collaborative work in their story composition, and when they composed together, they
tended to support and encourage each other and find ways to incorporate everyone's
ideas and suggestions. In contrast, the boys were observed to make the writing process
a competitive one by comparing stories and identifying differences in a competitive
manner. Morse (1995) cites unnamed research as saying when boys and girls play the

same gamethey play it diff erently, with boys preferring to compete aganst one another
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whilegirlswill work cooperatively to solvethe problem or complete thegame. Further
evidence is provided by Shade (1994). In this study, 72 children aged 4 to 8 were
videotaped playing avariety of educational software. The observationswerelater coded
and analysed statistically for any significant responses. Theresultsof theanalysisfound
that boyswere more excited than girlswhen theywereinteracting with drill-and-practice
softwarethat had acompetitive element such as score keepingor timelimits. Shadefelt
thismay expla n why boys seemed to be more interested in what he described as ‘ low-
level’ drill-and-practice software, for competitionis often a central feature of that style
of software design (Clements & Nadasi, 1992; Clements, Nastasi, & Swaminathan,
1993).

A subset of the competition element of agameistrying for ahigh score. What | have
written above may indicate that girls do not care for gaining points while playing a
game. Pointswould not seemto lend itself to cooperative play. However, theliterature
does shine someinteresting and contradictory light on thispoint. Beyers (1984), Fisher
(1984), and Gilliland (1984) all report that boys like having point accumulation asa
feature of preferred computer games. On the other hand, Caftori (1994), in her doctoral
study of K-Year 3 children and mathematics software, found that the number of girls
who strived to achieve the highest score equalled the number of boys attempti ng the
same. Theinclusion of point accumulation did not turn the girlsaway from playing the
games. Malone (1981) maintains that a score-keeping feature in a computer game can

be a motivating feature for all players, regardless of gender.

Winning the game does not appear, though, to be the ‘be all and end al’ for girls
Brunner, Bennett, and Honey (1998) believe it matters moreto the girls what they win
or loserather than whether they win or lose. Tothem, it would appear that thegirlswere
not interested in mastery over the game or the computer, but rather interested in the
enjoyment gained from actually playing the game. | think this observation of girls not

placing high importance on winning, rather the journey that arrives at winning, refleas
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Turkle's (1984) book, The second self, that differentiated between ‘soft’ and ‘hard’

mastery styles among children using computers.

Turkledescribed ‘ soft mastery’, theapproach she bdieved girlsgenerally took, asbeing
aninteractive, close, and personal rel ationship between the user and the computer, while
‘hard mastery’, the approach she believed boys generdly took, involved a greater
distance between the user and the computer. To the boys, it was atool, an object, to be
used to gain something. Basically, she put forward that males want to master the
computer while girls want to explore with it. Evidence for this may be gained from
Passig and Levin's (1999) study on the use of multimedia interfaces, where they
reported that boys wanted control over the computer and to ‘dominate’ the program.
Dalton (1990) reported that the boys were most happy when they controlled the pace of
the lesson being taught by an interactive learning program, again an illustration of the
boys’ desire to control the activity.

However, thereis evidence that competition does not turn girls away from playing and
enjoyingagame. Inthe study by Chappell (1997), the hypothesis was put forward that
girls’ attitudestoward acomputer software gameare negatively affected by theinclusion
of competition into the game design. From the results of the study, Chappell concluded
that the hypothesis could not be supported. Theinclusion of acompetitive element did
not affect the girls' attitudes toward the program. Signer (1992) reported in her study
of cooperative learning strategies using computer-based materials that competition
between student groups kept interest high for al students involved in the study.
However, notwithstanding these findings, the preponderance of theliterature indicates
that girls do not prefer competition in their games and would rather have attributes that
encourage collaborative and cooperative play. | would expect thisconclusionto emerge

from my data.
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Speed of the Game

The preference of boysfor competition and the preference for cooperationfor girlsthat
the literature appears to indicate flows on to the attribute of the speed, or pace, of a
computer game. Speed of game play is another aspect of game design where the
literature indicates there is a difference between the preferences of grls and boys
Generdly, it has been shown that girls prefer aslower, more even-paced game play in
comparison to boys. Polak (2001), in talking with the chief narrative writer of one of
the biggest selling graphical adventure-style computer games, Myst (1993), found that
games that did not rely on timed responses but rather allowed a leisurely pace to the
play, appealed to women. He believed this was shown to be true by the number of
women who were reported to have purchased and compleed the game. Murray and
Kliman (1999) also reported asimilar finding intheir review of the research carried out
for their study. They concluded that girls prefer not to have atime limit for completing
agame, rather an unlimited timeto explore all the facets of the game at their leisure and
pace. BrendaLaurel, founder of thegirl s software company Purple Moon, found, and
she admits it was to her surprise, that girls did not care for “beating the clock” in their
game choices (Cassell & Jenkins, 1998c, p.122).

In their work on the problem-solving game Logical Journey of the Zoombinis (1996),
Rubin et a., (1997) found that girls did not like the idea of atime pressure facet in the
game. They needad timeto think, discuss, and reflect on the problems presented by the
program. Forcing them to rush made the game unenjoyable, and reduced it to atrial-
and-error approach. Inkpen et al., (1994) believed that the presence of a speed factor
prevented social interaction between theplayers, asthey had to concentrate onthe game,
not the friends they were playing with, therefore, they concluded this did not suit the
more social oriented girls, but rather the boys.

This echoes the work of Scott, Cole, and Engel (1992), who reported that girlsdid not

like fast-paced games, rather preferring a dower pace. The research carried out by
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Caftori and Paprzycki (1997) and Kafai (1996) supportthisview. They, too, observed
that girlspreferred aslower gameinterms of what is happening on the screen. Glaubke
et al., (2001) agrees on this point also, however they do point out that nat all girls
wanted just a slow pace to the game, but a variable pace that they could control

themselves as players, rather than the pace being dictated by the game.

Of course, as is becoming common in this review, other research has arrived at a
different conclusion to that of Glaubke’sgroup. Dalton (1990) found that girls wanted
the pace factor taken out of their handsand given to the program to control the speed of
play, whereas boys wanted to control the program in terms of pace. Dalton did not

report whether this program-dictated pace was slow or fast.

The slower pace of the game that has been reported as being preferred by girls can
perhaps be explained by the research of Scott, Cole, and Engel (1992) when they
reported that girls preferred to have time to reflect on problems and solutions, and to
discusstheir actions with othersif they were playing with afriend. They wanted what
Passig and Levin (1999, p.181) described as a“calm game”, a game that did not rush

them and made them make hasty or ill-considered decisions.

The literature certainly describes a different picture in regards to boys and their
preferencesin relation to game speed. InKlaweetal., (1996) where they report on the
development of the adventure game Phoenix Quest, it was stated that boys wanted fast-
paced action asbeing an essential part of the game design. Thisconclusionis supported
by the review carried out by Nicholson et al., (1998) in their work with Year One
children and collaborative computer games. Both Caftori and Paprzycki (1997) and De
Jean et al., (1999) report, too, that boys like a high-speed, fast-action game. Passig and
Levin (1999) found that boys were more interested than girls in the pace of agame. |
was unable to find any research that indicated boys preferred slow-paced games over
fast-paced games. Thismay indicateadefinite schism between grlsand boysinrelation
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to speed athough Caftori (1994, p.249) did report, in contradiction to her own literature
review, that the girlsin her study enjoyed a“fast-going” game as much as the boysdid.

In relation to the attribute of the speed, or pace, | see the literature as overwhelmingy
indicating that girls prefer a slower, or user-controlled, pace to the game. However, |
believe there could be room for faster action without compleely aliending the girls.
Perhapsto make aparticular game popular with both boysand girls, the ability tochange
the pace of the game may be a desirable feature of the game design. Overall, | woud
expect my datato indicaethat the girlswill prefer slower paced games comparedto the

games identified by boys.

Activities

The type and number of activities appears to have an affect on girls' attitudes towards
aprogram. Kafai (1995) found in the games designed by girls multiple activities was
akey feature. It seemedthat the girls did not want a game to centre around one type of
activity but rather anumber of different activities that the girls could move between as
and when they wished. Other research agreeson thispoint; Murray and Kliman (1999),
who cite unspecified research pointing to girls preferring multiple activities, Westrom
and Super (1995), who found in their first-hand research tha girls wanted multiple
activitiesthat they could quickly go badk-and-forward between during thetimeavailable
toplay, and Klaweetal., (1996), who also found girls' preferencefor multipleactivities
intheir game development program. To thegirls, the activity wasthe point, not winning
the game. They wanted, as Hall and Cooper (1991) point out, to achieve something

apart from winning.

The type of activities also appears to be important to girls. Cooper, Hall, and Huff
(1990) cite various research that indicates girls want activities that have a purpose and
that can be completed. Again, it is not a case of playing the game for the sake of
playing. Something needsto be achieved. Morse (1995) describeshow girlsalso prefer
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multiple solutions to the activities and problems that may be posed by the computer
game. They do not wish to be backed into acorner or hemmed in by a single solution
asdictated solely by the person who programmed the game (Cassell & Jenkins, 1998a;
1998c). This may reflect the observation of De Jean et al., (1999) that girls liked
problems that could be solved with creative and unusual solutions. Interestingly,
Dempsey et al., (2002), in their investigation of how a selection of 40 games were
played by males and females, found that more females than males felt it was not
important to complete the games successfully. This seems to be at odds with Cooper,
Hall, and Huff’ s(1990) findings. Thisreflectsthe contradictory resultsthat much of the

literature has presented to me.

Unusually, theliteraturethat | reviewed for my study doesnot illuminate what boys may
feel intermsof multipleactivitieswithin aparticular game. The only mentionisby Hall
and Cooper (1991), who put forward the observation that boys will play a computer
gamefor itsown sake - they simply want to beentertained. Achieving something other
than the derivation of pleasure does not appear to be a priority to them. In a general
pointer towards the desirability of incorporating a variety of activities within a game
designistheresearch carried out by Lincoln (1995), who believesthat because* children
are the primary stakeholders in their own learning processes’ (p.89) it is possble to
enhance their intrinsic motivation by empowering them in the sense that they are able
choosewhat they learn and in thewaysinwhichthey learn. Giving the student arange
of activities within agame design, which on the surface conveys to the student a sense
of control over their learning, may possibly increasetheir motivation in that particular

learning situation.
Overall, the literature does indicate to me that my girls should show a preference for

gamesthat have many different activitieswithin theone program and | am intereged to

seeif my daareflectsthis.
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Instructionsand Help

The ability to access instructions on how to play a game can have an effect on agirl’s
enjoyment when playing. In research carried out by Lancy, Forsyth Jr., and Meeks
(1987) and Lancy and Hayes (1988), it was found that girlsseemed lesstolerant of the
frustrationsinherent in figuring out how to use aprogram. Not having easily-accessible
and clear instructions proved to be anegativeintheir enjoyment. In follow-up work by
Forsyth Jr. and Lancy (1989), where a software program that taught primary-aged
children mapping skills was used, it was observed girls enjoyed the game. Onereason
the researchers put forward for this enjoyment experienced by the girls was the
accessibility of the game. Asthey described it, the game was easy to ‘get into’, and

there was an absence of frustration brought on by not knowing what to do.

Recommendations regarding instructions in rdation to girls' use of a computer game
were put forward by Glaubke et al., (2001). They suggested that instructions needed to
be clear, precise, and available, and help to be readily accessibleif further information
was needed to explain the gameplay. These recommendations reflect thework caried
out by Whooley (in Scott, Cole, & Engle, 1992), who found that girls preferred clear

instructions for the programs they were using.

Thisisin contrast to what is seen as necessary for boys. Whooley (in Scott, Cole, &
Engl e, 1992) found that boys did not require the same depth of instruction asthe girls
wanted. If instructions were needed, the boys preferred short instructions that did not
delay them unduly from returning to the game. Most times they were ready to use a
trial-and-error approach in order to find out how to play the game. Thiswas conduded
by Greenfield (1996) when she stated that the average male computer game player may
be more willing to “learn by acting before he understands all the rules...of the game”
(p-88). Revelle(1984) reportedsimilar findings saying tha boystendedtoimmediately

engage in trial-and-error when trying to figure out a new game.
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Research on the use of instructions, however, does not fully support thenotion that girls
will refer to instructions more often than boys. Carroll (1997) and Gery (1991) found
that when auser hasaquestion they often follow apredictable path to finding an answer.
They will try and see what happens ask another person, call the vendor, search in-game
help, and lastly, read the instructions. Obvioudly, cdling the vendor is not redly a
solution for students playing a game at school, but the other strateges would offer a
solution to a problem. Miller, Chaika, and Groppe (1996) did describe how girlswere
often not motivated or interested in looking through an instruction manual that may be

available.

In light of thesefindings, | would expect my data to show girls seeingin-game access
toinstructions and hdp as adesirable feature of agame. | would also think that one of
the reasons they may give for not liking particular games would be because it was hard
to understand, or too complicated. This may indicate that finding out how to play the

game was not part of the game desgn and so frustrated the girlswhen tryingto use it.

Challenge

According to Professor James Gee (Bedigian, 2003, n.p.), a proponent of computer
gaming in educati on, challenge comesdown to staying at the edge of what aplayer finds
“doable” andthuscreates*” asense of pleasurablefrustration” withinthe emotional field
of the player. The literature points to girls preferring a puzzle and problem-solving
based genre in their computer games to provide this pleasurable frustration. Some
observers relate this preference to the fact that problem-solving lends itself to
cooperative and collaborative styles of play (Morse, 1995) and, as| havewritten above,
thisisaplay stylethat girls appear to favour. Both Brunner et al., (1998) and Walter
(1998) point out that girls much prefer to outwit a computer opponent rather than
‘blowingitup’ as boys may do, and they likethe puzzlesto beintegrated in the narrative
in away that makeslogical sense. They do not appear to like puzzles just for the sake

of solving them.
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Having a number of possible solutions is aso important to girls. Bunderson and
Christensen (1995) citeunnamed research that indicates girlsliketo have morethan one
possible answer to puzzles and problems faced in a game, which again lends itsdf to
discussion and social interaction with other players. Rubin, et a., (1997) reported how
they incorporated the idea of multiple solutions in their development of the Logical
Journey of the Zoombinis (1996), a gamethat | know is mentioned frequently in the
interviews| conducted. Both Caftori andPaprzycki (1997) and Cooper, Hall, and Huff
(1990) report that girls enjoy word-oriented puzzlesand word games Thismay reflect
the findings of Cassell and Jenkins (1998a) and Passig and Levin (1999) who reported
that girlsliketo writeor typeinputinto agame. Interestingly, though, thisisin contrast
to the graphical-based, click-and-point problems presented in the Zoombinis series,

which appears very popular with girls

Related to thisisthe process of how the solutions are discovered. Subrahmanyam and
Greenfield(1998), intheir discussion on what makesgirlswant to play computer games
believe that girls do not like the trial-and-error approach when it comes to solving
puzzles. They prefer solutionsthat can be gained from observing whét is happening in
the game and to be able to use that information to solve the prablem or puzzlelogi caly.
Trying different and haphazard solutions, often resulting in the game ending or the
player ‘dying’ does not, as has been mentioned above in the ‘ feedback’ section, appear

to appeal to girls.

Other evidence, though, indicates that boys, too, enjoy problem-solving and puzzle-
based computer games. In research under controlled conditions that involved 36 four-
year-oldchildren, Sherman, Divine, and Johnson (1985) reported that the both boysand
girls overwhelmingly preferred problem-solving software over drill-and-practice
software. They reported that problem-solving programs engaged all the children
significantly longer than the other type. Similar findingswere reported by Klaweet al.,
(1996) in their observations of boys and girls playing computer games at a museum

exhibition. They noticed both the boys and the girls preferred programs that had a
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puzzle element that needed solving. Thisis an important conclusion to keep in mind,
for it indicates that educational computer games based on a problem-solving genre can
attract both girls and boy users, unlike other genres that may exclude one gender or the
other.

Theaspect of challengeisadifficult element to quantify and is probably best described
by Malone (1981) whoseresultswere gleaned from his PhD research. Malone believed
that challenge was one element that provided intrinsic motivation for playing electronic
games.” According to him, challenging games must provide objectives that the player
is uncertain of attaining and they should be persondly meaningful. Nawrocki and
Winner (1983) support this with their assertion that the key to motivation is winning
whileremaining challenged. Thechallengeelementiscrucid. Neither of theseresearch
pieces, though, deals directly with the variable of gender. It isnot said that girls were

more desiring of the element of challenge than the boys, or vice versa.

Theissue of gender and challenge wascommented on by De Jean et al., (1999) in their
observations and interviews of girls and boys who interacted with a hands-on sdence
exhibition. They found that the both girls and boys indicated that an element of
challenge, even though they found it difficult to describe just what constituted a
challenge, was an important element in gaining satisfaction from playing a computer
game. Intheir report, challenge wastheonly element common tothoseidentified by the

girls and the boys interviewed.

From the literature, | would expect that problem-solving and puzzles should feature in
the elements mentioned by both girls and boys in the data | have generated. It will be

interesting to see if the more abstract element of challenge is mentioned.

5

The other elementsidentified were fantasy, curiosity (Maone, 1981), and control
(Malone & Lepper, 1987).
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M iscellaneous Elements

Throughout the relevant literature, a number of other elements have been identified as
appealing to girls but have only been identified in either one or two studies. Unlikethe
attributes mentioned above, which have multiple sources of evidence, | bdieve it is
difficult to give them strong credence, at the moment, because of the lack of studies
identifying and confirming their status as preferential elements of computer games for
girls. However, they have been identified and so | have grouped them under this
heading so that they will be acknowledged aspart of the study. It will beinterestingto
see if they emerge from my data as attributes identified by my students.

Game saving

Being able to save a game position at any time was identified from the literature by
Caftori and Paprzycki (1997) as being afeature wanted by girls. However, the research
that they gained thisfrom is nat clearly cited. Fiore (1999) reported the same element
using evidence she gained from her doctoral work. Thisfeature may relate to the girls
not liking the ‘ dying-and-starting-again’ facet mentionedin the Feedback, Genre, and

Challenge sections.

Collecting objects

The collecting of objects arises in one piece of research. When Kafa (1995) asked
students to design their own ideal computer game, she observed that many girls had
collecting objects as a main theme and purposeto the game. She gave no consistent
reason why the ginswanted to colled objects, just that they included the activity in their

design.
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Humour

The presence of humour in a computer game as desirable for both boys and grls was
identified in two separate studies. Brunner et al., (1998) reported that the girls they
studied werevery interestedin having humorous el ementsin computer games. Thetype
of humour was described as being based on the character, either appearance or actions,
and the s tuati onsfound in thegame. It was humour not designed to put someone down
or to hurt another player. In their research on the computer game Counting on Frank,
Westrom and Super (1995) tracked and counted which click-ons® were used by theboys
and by thegirls. They found that both boysand girls enjoyed the dick-onsthat provided

humour and multimedia effects more than those that provided verbal information only.

A click-on was described by Westrom & Super as an image or object on the screen
that animated when clicked-on by the user.
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Summary of the Literature
Asstated at the beginning of my literaturereview, there were contradictionsfound in theliterature, and relying on what different researchers
reported to use as abuying guide would probably result in hopeless confuson. In order to demonstrate this and to againshow cause for my

research for my situation, | have summarisad in table form the findings of the literature that | have reviewed. | have placed contradictory

research beside each other.

Table 1: Attributespreferred by girlsasreported by theliterature

Girls would be turned away by
violence and aggression

Brunner et a, 1998; Butler, 2000;
Copper et al., 1990; Dempsey et dl.,
1998; Glaubke et al., 2001; Morse,
1995

Girlswould not be turned
away by violence and
aggression (referring to
fantasy violence)

Funk & Buchman, 1996b

Girls prefer
fantasy/mystery/adventure
Setting

Brunner et al., 1998; Cesarone,
1998; Funk & Buchman, 1996b;
Gailey, 1992; Martinez, 1992,
Neumark, 1991

Girls prefer verbal feedback

Cooper, Hall, & Huff, 1990

Girls prefer non-violent
feedback

Kafai 1995; Miller, Chaika, &
Groppe, 1996
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Girls prefer reglistic
settings

Glaubke et al., 2001; Kafai,
1996; Laurel,in
Subrahmanyam & Greenfield,
1998
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Girls prefer positive feedback | Glaubke et al., 2001; Miller, Chaika,
& Groppe, 1996; Morse 1995

Girls prefer large and detailed | Freedman, 1989; Jakobsdottir, Krey,
graphics with shades of colour | & Sales, 1994; Passig & Levin,
1994

Girls prefer avariety of scenes | Dempsey et al., 1996a

Girlsview music asimportant | Cooper, Hall, & Huff, 1990; Malone | Girlsfind music annoying | Fiore (1999); Miller, Chaika, &
in acomputer game & Lepper in Wilder, Mackie & and irritating in computer | Groppe, 1996
Cooper, 1985 games

Girlsprefer astrong narrative | De Jean et al., 1999; Inkpen et al.,
1994; Krantz, 1997; Laurel, in
Cassdll & Jenkins, 1998c; Miller,
Chaika, & Groppe, 1996; Murray &
Kliman, 1999; Polak, 2001

Girls prefer famale DeJean et d., 1999; Glaubkeet a., | Girlsdo not prefer female | Chappell, 1997; Fiore, 1999;
protagonists 2001; Jakobsdottir, Krey, & Sdes, protagonists Joiner et al., 1996
1994; Klawe et al, 1996; Littleton et
al., 1998
Girls prefer reglistic Purple Moon, n.d.
protagonists with emotional
depth
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Girls prefer multiple
protagonists

Laurel, in Cassdall & Jenkins, 1998c

Girls prefer to collaborate

De Jean et al., 1999; Elliot, 1990;
Hawkins, 1987; Henney, 1986;
Laurel, in Cassell & Jenkins, 1998c;
Polak, 2001; Murray & Kliman,
1999; Nicholson et al., 1998; Rubin
et a., 1997; Shade, 1994

Girls do not like competition

Arch & Cummins, 1989; Kelly, in
Cassell & Jenkins, 1998za;
Lockheed, 1985, Serbin, Powlishta,
& Gulko, 1993

Girls like competition

Caftori, 1994; Chappell, 1997,
Malone, 1981; Signer, 1992

Girls prefer adow paced game

Caftori & Paprzycki, 1997; Inkpen
et al., 1994; Kafa, 1996; Laurel, in
Cassell & Jenkins, 1998c; Polak,
2001; Rubin et al., 1997; Scott,
Cole, & Engel, 1992

Girls prefer multiple activities
that also have a purpose

Cooper, Hall, & Huff, 1990; Kafai,
1995; Klawe et dl., 1996; Westrom
& Super, 1995
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Girls preferred avariable
or fast paced game

Caftori, 1994; Glaubke et dl,
2001
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Girls prefer clear and
accessible instructions

Forsyth Jr. & Lancy, 1989; Glaubke
et a., 2001; Lancy, Forsyth Jr., &
Meeks, 1987, Lancy & Hayes, 1988;
Whooley in Scatt, Cole, & Engd,
1992

Girls prefer problem-solving
computer gameswith multiple
solutions

Brunner, Bennett, & Honey, 1998;
Bunderson & Christensen, 1995;
Caftori & Paprzycki, 1997; Cooper,
Hall, & Huff, 1990; Subrahmanyam
& Greenfield, 1998; Walter, 1998

Girls prefer to be able to save
their progressat any time

Caftori & Paprzycki, 1997; Fiore,
1997

Girls enjoyed having humour
in agame

Brunner, Bennett, & Honey, 1998;
Westrom & Super, 1995
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Girls do not view clear
and accessible instructions
as important

Carroll, 1997; Gery, 1991,
Miller, Chaika, & Groppe,
1996
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Table 2: Attributes preferred by boysasreported by theliterature

Boys like violence and
aggression in computer games

Caftori & Paprzycki, 1997; Canada
& Brusca, 1992; De Jean et al., 1999

Boys enjoy
fantasy/space/adventure
Settings

Caftori & Paprzycki, 1997; Kafal,
1995; Scott, Cole, & Engel, 1992

Boys prefer violent / trial and
error feedback

Kafai,1995; Subrehmanyam &
Greenfield, 1998

game, not necessarily music

Boys prefer sophisticated Kafai, 1995
graphics
Boys prefer ‘noise’ made by Henney, 1986

Boys prefer ‘ super-hero’
protagonists

Purple Moon, n.d.

Boys prefer to collaborate

Rubin et al., 1997 Boys prefer competition

Boys prefer afast paced game

Caftori & Paprzycki, 1997; De Jean
et a, 1999; Klawe et al., 1996;
Nichol son et al, 1998; Passig &
Levin, 1999

149

Klaweet al., 1996, Yeland &
Lloyd, 2001



Chapter Nine Literature Review (Or Does Anyone Really Know What Girls Prefer?)

Boys do not care about Greenfield, 1996; Revelle, 1984
Instructions

Boys prefer problem solving Klawe et a., 1996; Sherman,
computer games Divine, & Johnson, 1985

It can be seen that when the research findings are compared the boys appear to be afar more homogenous group thenthe girls. Theresearch
concerning the girls indicated severa attributes that produced contradictory findings, whereas in relation to boys only one attribute was

reported by the resear ch as bei ng contradi ctory.
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CHAPTER TEN

PREAMBLE TO THE ANALYSIS (A PORTRAIT OF MY
STUDENTS)

I ntroduction

In order to set the scenefor my inquiry | asked several general questionsrelating to each
student’s contact with and attitude about computers in general. | believed this was
important as the attitudes and understandings regarding computers and their use by my
studentswas very relevant to my study. It isthe computer that delivers the software to
my students and so how they related with it could have an effect on my data and my
subsequent interpretations. In other words, | neededto know how my studentsfelt about

computers and how they viewed its place in their schema.

Background Information

The total number of students that was asked each question differed because questions
were added and removed throughout the interview period as new information was
gleanedfrom earlier interviews. Asstated inthe Research Design chapter, theinterview

guestions evolved through being informed by answers provided by the children.

Fromthe 212 students (F=105/M=107) who wereasked if they had acomputer & home

the following numbers were derived.

Table 3: Computer ownership

Girls who own computers 103 98%
Girls who do not own computers 2 2%
Boys who own computers 102 95%
Boys who do not own computers 5 5%
Percentage of computer ownership - both sexes 97%
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Table 3 showsthat the students at my two schools had ahigh rate of accessto computers
in their homes. This pattern reflects the economic background of this local school
population. In comparison to the broader population’ s household computer ownership,
my students' access was considerably higher. Data collected by the Australian Bureau
of Statistics (Australian Social Trends, 2003) show that only a little over half of all

Australian households have personal computers.

From the 110 (F=105/ M=105) studentswho were asked if they thought computersare

made for girls, boys, or both, the following figures were derived.

Table 4. Opinion of who computersare madefor - girls, boys, or both?

Girlswho think computers are made for girls 1 1%
Girlswho think computers are made for boys 11 10%
Girls who think computers are made for both 93 89%
Boys who think computers aremade for girls 1 1%
Boys who thi nk computers are made for boys 10 10%
Boys who think computers aremade for both 94 89%

Table4 showsthat almost dl boys and girlsindicated that computers are made for both
sexes. It could be inferred that both groups felt comfortable with using computers.
Computerswere perceived asasex-neutral technology, suitablefor use by both girlsand

boys.

Of the few students who responded that computers are made for a particular gender

some interesting and concerning reasons were given. To Ron (9, lines 142-7)’,

All names used are pseudonyms. The first number in the bracketsthat appear after the
child’s name refers to their age. The linenumbers refer to lines as printed by the N6
Sudent program. Text inside a square bracket has been added by myself to provide,
where needed, clarity and context. Italicised text inside square brackets indicates a
further question | asked duringthe child’s reply to gain more information.
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computers are made for boys “because, I ve seen this show on scientists on Discovery
Channel and they’ retyping in dl thesedifferent wordsthat | can't even pronounce [And
they are usually men that aredoing that?] Y eah, there's only one girl in the room and
that was to serve bevarages’. Thus it seems that even today powerful messages are
being delivered by images broadcast in the mass media. Jeremy (11, lines 78-81),
believed that “[computers] ae made for boys. Because many girls these days don’t
know much about computers whereas boys do and if girls dolearn they learnt it off a
boy”. This, too, indicates that some boys believe that theworld of the computer isthe
realm of the male. However, the maority of my students saw the computer as

something for everyone to use.
Nevertheless, adifference was found when | asked the students who enjoys more using
computers. From the 200 (F=100/ M=100) who were asked this question thefollowing

figures were derived.

Table 5: Who enjoys using computers more - girls, boys, or both the same?

Girlswho think girls enjoy us ng computers more than boys 12 | 12%

Girls who think boys enjoy using computers more than girls 58 | 58%

Girls who think boys and girls enjoy using the computer thesame | 30 | 30%

Boys who think girls enjoy using computers more than boys 14 | 14%

Boys who think boys enjoy using computers more than girls 57 | 57%

Boys who think boys and grls enjoy using the computerthesame | 29 | 29%

Table5indicatesaninteresting contrast to the figures regarding for whom the computer
was made. Although alarge mgjority of my students seemed to believe that computers
aremade equally for both girlsand boys, it isthe boyswho are perceived to derive more
enjoyment from interacting with the machine. | found it difficult to come up with a
convincing reason for this discrepancy. Perhaps thisindicates a stereotypein actionin

that although the children generally perceive computers as being made for both sexes
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itisadomainthat belongs to males, an activity that mostly malesenjoy. Thisresult may

indicate reluctance by many girlsto fully partakein the ‘fun’ side of computing.

Clarke (1986, p.47) stated that “[c]urrently, the clearest message being conveyed by the
visible role models is that computing is...a male activity”. Some may regard her
conclusionsasout of date dueto thegender equity policiesand initiativesthat have been
put in place since then. However, more recent research tends to confirm that girls
continueto view computer ectivity as being amale domain. When Clegg and Trayhurn
(1999) conducted in-depth interviews with British women they found that gender was
acommon factor reported in their opinionsof computersand that being heavily involved
with computers and computer games was very much a male activity. Of course, this
may have reflected the adults' memories of their own computer use as children. Clegg

and Trayhurn did not address that interpretation in their research.

Part of my research involved finding out how computers and computer use was
perceived by my students, particularly inrelationto sex. Did my students attitudes and
perceptions reflect Clarke (1986) and Clegg and Trayhurn's (1999) research? To
investigatethis | conducted atest smilar to de Castell and Bryson’s (1998) ‘ Draw-a-
computer whiz-test’” whichinturn wasbased ontothe* Draw-a-Scientist Test” described
by Finson, Beaver and Cramond (1995). de Castell and Bryson (1998) asked secondary
studentsto draw a computer-whiz. Their results show that 71 percent of the students
perceived a computer whiz as male, 18 percent as female, and 11 percent as sex
indeterminate. When | conducted this test with my primary-aged students | added
another category; what did a computer whizn't look like? | asked my studentsto draw
a computer whiz on one side of a piece of paper and a computer whizn't on the other

side. Their drawings resulted in the following figures (see Appendix 5 for full details).

From the 260 (F=126 / M=134) studentswho produced adrawing the following figures

were derived.
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Table6: |sa computer Whiz/Whizn't male or female?

Male Femae | Indeterminae

Girls drew a computer Whiz as; 60% 39% 1%
Boys drew a computer Whiz as; 86% 5% 9%
Girls drew a computer Whizn't as; 41% 57% 2%
Boys drew a computer Whizn't &s; 89% 7% 4%

All students drew a computer 73% 22% 5%
Whiz as;

All students drew a computer 66% 31% 3%
Whizn't as;

From Table 6, it appears that the maority of the girls viewed a person who is
comfortableand successful with computersismost probably male. Sadly, over half the
girlsindicated that a computer whizn't is female, but interestingly the boys drawings
of afemale whizn't accounted for only 7 percent of the total whizn’t's. Whatever way
you look at the apparent perceptions of my students, as far as the boys are concerned,
whether you are good at computersor not, you are probably amale becauseitisamale
domain. Thisresult reflects the opinions put forward by both Deaux and Kite (1993)
and Katz and K sansnak (1994) who believethat boysarevery rigdin their stereotyping
of activities and gender roles. The girls' perceptions were not far behind - computers

tend to reside in amale world.
Related to the use of computersisthe question of computer games. From the 97 (F=35

/ M=62) students who were asked whether or not they liked computer games the

following numbers were derived.
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Table 7: Children who like computer games

Girlswho like computer games 34 97%
Girls who do not like computer games 1 1%
Boys who like computer games 56 90%
Boys who do not like computer games 6 10%
Percentage of students who like computer games 93%

Asmy research wasaiming to increase the efectiveness of educational computer games
for girlsthe results of Table 7 are particularly encouraging because the medium that |
wish to utiliseto encourage girlsto become moreinvolved in primary science education
- computer games- isamedium that almost all seem happy to use. It appearsthat | have

areceptive audience.

As a further part of gathering background information in relaion to my students
attitudes and opinions of computers and computer games, | asked whether they thought
computer games were generally madefor boys, made for girls, or made for both boys
and girls. 1 was interested to see whether the girls, generaly, viewed computer games
as an artefact that was made for boys consumption only, or whether they perceived

them as made for them as well.

From the 204 (F=97 / M=107) students asked this question the following numberswere
derived.
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Table 8: For whom are computer games made?

Girlswho think computer games are made for boys 18 19%

Girls who think computer games aremade for girls 3 3%

Girls who think computer games are made for both 76 78%

Boys who think computer games are made for boys 29 27%

Boys who think computer games are made for girls 1 1%

Boys who think computer games are made for both 77 2%

In Table 8 the figures indicate that the mg ority of girls and boys perceived computer
games as something made for all children. However, asignificant minority indicated
that the playing of computer games is a domain of boys. Jonathan (12, line 96),
perceived the situation largely as a numbers game when heobserved that “there’ salot
more gamesfor boysand only acouplefor girls’. To him, it isthe marketplace that has
decided that computer games belong to boys. Marty (10, lines 156-8), seemed to hold
the same opinion when he said, “[when | go] into a shop and look & computer games,
they’ reall shooting and, or bike games ar skateboarding, something likethat”, and these
aretypes of games that he believed only boys woul d enjoy.

Unf ortunatel y, this seems to be the same message received by thegirlsinthissignificant
minority. Raelene (12, lines 82-4) aso noted that “ when you go to the computer shop
it smostly army stuff and there’ snot much grl’ sstuff”. The content of the games could
alsoinfluencehow agirl viewed their appropriateness. Alison (12, lines127-9) claimed
that “ most computer gamesare actually madefor boys because most of them have action
inthem”. 1t might be important for me to change the perception that computer games
areonly for boysif | want all my studentsto feel comfortable and welcome when using
educational computer games. Possibly, theintroduction of educational computer games

that exhibit ‘girl-friendly’ attributes might help to eliminate this unwanted perception.
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Another question that | was keen to find an answer to was whether or not girls thought
boys and girls liked different sorts of computer games and vice versa. From the 207
(F=102 / M= 105) students who were asked this question the following numbers were
derived.

Table 9: Do girlsand boyslike different types of computer games?

Girls who think boys and girls like different types of 90 88%
computer games

Girls who think boys and girls like the same types of 12 12%
computer games

Boys who think boys and girls like different types of 96 91%
computer games

Boys who think boys and girls like the same types of 9 9%
computer games

It is clear from Table 9 that a very large mgority of both girls and boys seemed to
believe that their opposite sex likes different types of computer games. This suggests
that girls and boys were aware that they are constructed and viewed socialy and
culturally by each other. It will be interesting to seeif the qualitative data provided by
my students when they were asked to design a computer game for the other gender

supported these figures (see Chapter 11).

From the 209 (F=103/ M=106) studentswho were asked what they thought about using

computers at school the following numbers were derived.
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Table 10: Perception of computer use at school

Girls who see computer use at school as positive 98 95%
Girls who see computer use at school as negative 5 5%
Boys who see computer use at school as positive 104 98%
Boys who see computer use at school as negative 2 2%
Percentage of students who see school computer use as 97%

positive

It can be seen in Table 10 that an overwhelming number of my students viewed using
acomputer at school asapositive experience. By far themost common response from
both the girls and the boys about using computers at school was that it was fun.
Interestingly, what made computer use fun wasdifferent between the gils and the boys.
Thetrend in girls' responses concentrated on how they could leam with the computer
and use it to complete work or prepare for future employment. Alison (12, line 28-30)
said that it'sgood “because it helps you later on in life when you' re applying for jobs
becausemost [jobs] nowadaysyouhaveto know how touseacomputer”, with Jane (11,
lines 16-18) agreeing, stating that “It’s good because and cause you know [inaudible]

how to use a computer when you are older just in case we want ajob to do with it”.

The boys, on the other hand, generally saw the computer as a play thing, being able to
useit to play computer games seemed to be the most positive aspect about it. Jeremy
(11, lines 19-21) saw computer use asgiving “the student abreak from school work and
then letsthem unwind and enjoy what they aredoing”, while Steven (9, line48) clamed
that “1t’sreally fun, playing all the games’. These opinions reflect what the literature
reportsregarding the differing perceptions and attitudes to computers demonstrated by
girlsand by boys. Girlstend to see the computer as atool, an object that allows them
to achieve other things, while boys seeit as something they need to control and master,
with games being the perfect medium to allow this (AAQUW, 2000; Cassell & Jenkins,
1998d; Schofield, 1995).
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This is not to say that only a few girls mentioned games or a few boys mentioned
applications. In follow-up questions on what they like best about using computers at
school, both girls and boys frequently mentioned playing games, using the Internet for
research, and using applications to complete work or to make work moreattractive in

the presentation stage.

From 192 (F=91/ M= 101) students who responded to the question of what they liked

best about using computers at school the following figures were derived.

Table 11: What do you likebest about using computers at school?

Playing games | Assistin school work | Other
Girls 48% 40% 12%
Boys 64% 21% 15%

Table 11 indicates the boys tended more towards the game aspect of school computer
usewhereasthegirlsconcentrated moreon how the computer could hel p themwith their

school work.

When asked what they did not like about using computers at school thelargest response

from both groups was having to perform work-related tasks.

From the 192 (F=91/ M= 101) students who responded to this question the following

figures were derived.

Table 12: What do you dislike the most about using computer s at school ?

School Technical Nothing Other
work issues
Girls 25 27% 14 15% 27 31% 25 27%
Boys 26 26% 17 17% 40 39% | 18 | 18%
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As can be seen from Table 12, boys nominated using the computers for school-related
work as their biggest dislike, which is consistent with the literature, however, | was
surprised asimilar response was gleaned from the girls as the same literature indicates
that girls see the computer as a tool to help them achieve in the tasks they undertake
(AA0UW, 2000; Cassdll & Jenkins, 1998d; Schofield, 1995). | would have expected
asmaller response from them. It wasencouraging to see alarge percentage of students
disliking nothing about school computer use indicating they were keen and willing to

interact with thecomputersin either awork or play situation at school.

The only other negative that was mentioned by both the girls and the boys was the
technical issue of computers not working and being urreliable. Many students
mentioned how they had lost work they thought they had saved or the frustration with
the computers not working or not being able to run a particular program. 1t would
appear that it is the equipment side of the computer use that frustrated many of my
students. Although thisissue is outside the realm of my investigation, it is something
that | need to be aware of as | am involved in the maintenance of the computer
laboratory at one of my schools. If this was a source of negative sentiment for my
students than it needs to be addressed just as much as the issue of making available
suitable software needs to be addressed.

Thelast question that | asked in order togather background information waswhether my
students perceived the computer that they used at hometo bea‘he’, a‘she’, or an‘it’.
This may seem a strange question to ask but | was interested the extent to which my
students attached a gender to the computer and their reasons for doing 0. | felt this
might cast somelight onthecomfort levelsof my studentswhen they used the computer.
For example, would the grlsfeel uncomfortableusing acomputer if they thoughtit was

‘male’, or viceversawith the boys.
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From the 215 replies® (F=109 / M=106) of students who were asked the gender of their

home computer the following figures were derived.

Table 13: Thehome computer isa‘he’, ‘she’, or an ‘it’.

Girlswho think their computer isahe 43 39%
Girlswho think their computer is a she 42 39%
Girlswho think their computer isan it 18 17%
Girls who do not know the gender of their computer 6 5%
Boys who think their computer isahe 59 56%
Boys who think their computer i s a she 26 25%
Boys who think their computer isan it 8 8%
Boys who do not know the gender of their computer 13 11%
Percentage of students who see their computer as a he 102 47%
Percentage of students who see their computer as a she 68 32%

It can be seen from Table 13 that the mgjority of my students seemed to attach a gender
to their computer & home, with a slightly larger perception of it being male. Three
interrelated themes emerged from the interviews: (i) the person they mainly associated
withthehomecomputer, (ii) the programsinstalled onthe computer and, (iii) thegender
of the main user caninfluence students’ perception of computer gender. | feltthefirst
and second conditions could be relevant to my students’ perceptions of the computers
they used a school.

To many of the children, and this appeared not to be age related, the significant person

who used the computer most at home could be the deciding factor of the computer’s

A number of students gave conditional replies to the question with the computer
being a‘he’ under some circumdances and being a‘she’ in different circumstances,
therefore this number reflect replies rather than students asked as in the other
guestions.
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gender. If the mother appeared to use the computer the most then it was often called a
‘she’. Conversaly, if the father was seen to be the main user then the computer was
viewed asa‘he’. For example, Rick (10, line 209) said that it wasa‘he' because “dad
uses it a lot and me and [my brother] and mum only use it to check emails or
something”, while Jed (10, line 152) described the homecomputer as a‘she’ because
“my mum playsit alot, likeit’s my mum’ s best friend”. Thisfinding could be relevant
to how students perceive computersa school. At both my schoolsitismainly themale
teacherswho areinvol vedin computer education, with only onefemal eteacher involved
in direct instruction of computer use. Theliterature (Clarke, 1986; Clegg & Trayhum,
1999) suggeststhat computing could be perceived asamale domain and that to counter
this stereotyping femal e role model s should be encouraged and used. Encouraging the
femal eteachersto use the computer laboratory with their classesmay be something that

should be pursued & my schools.

Thetype of programsinstalled on the family computer also appeared to influence how
the computer wasviewed. Thetypeof programs mentioned most were games, and these
were mainly identified as boys games. For Karen (10, lines 203-5) her computer was
a‘'he’ because”we vegot mainly all boy programs, and boy CD’s” anditwasalsoa‘he’
for Craig (11, lines72-4) because “there’ slotsof war gameson my computer but there’'s
nogirl’sgamesonit”. | felt thiswasdirectly relevant to what | was researching because
asthe main purchasa of educational software inmy schools, the type and style of game
that was installed onto the school computers could send a message to the girlsor the
boys that these computersare either male or femal e, thereby affecting students' comfort

levels and attitudes towards using the computers.

It would have been interesting to pursue this lineof inquiry inorder to ascertain if the
perceived gender of a computer interacts with or affects the comfort level of opposite
gender users. Also, | would have liked to have found out if my students perceived the
gender of their home computer to be different to the gender they might have attached to

the computers they use at school.
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Conclusion

Thepurpose of thischapter isto illuminate the backgrounds of my students’ perceptions
and feelings regarding compuersin their lives. When summarising how the girls and
the boysin my study responded | was surprised more by the similaritiesthan differences
between the two sexes. Most of the related gender/computer literatureissituatedin the
understanding that there is an identifiable difference between girls and boys and their
attitudes towards and perceptions of computers, with researcherstrying to find out why
thisisso. What | found in this background ‘check’ was more attuned to Connell’s
(1987) statement mentioned earlier; “if it was not for the cultural bias of both writers
and readers, wemight long ago have been talking about thisas ' sex similarity’ research”

(p.170). Inlooking at Table 14 below, the degree of similarity is overwhel ming.

Table 14: Comparison of ‘typical’ girlsand boy at my schods.

The typicd girl at my school;

The typicd boy at my school;

- OWNs a computer,

- OWNs a computer,

- has a positive attitude towards using

computers at school,

- has a positive attitude towards using

computers at school,

- likes computer games,

- likes computer games,

- believes computer games are made for
everybody, but

- believes computer games are made for
everybody, but

- believes boys enjoy using computers
more than girls,

- believes boys enjoy using computers
more than girls,

- feelsthat girls and boys like di fferent
types of computer games, and

- feelsthat girls and boys like different
types of computer games, and

- does not attach aparticular gender to
her home computer.

- sees his home computer asa‘he'.

| did not believe that these results undermined my research position. In fact this

summary reinforced the need to study the make-up of the educational software| usedin
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my schools. My students seemed to bdieve that boys and girls like different types of
computer games. This was the major thrust of my research, to identify what my girls
preferred in their computer gamesin order to transfer those identified elementsinto the

educational computer programs used for science education.
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CHAPTER ELEVEN

ANALYSIS, DISCUSSION, AND RECOMMENDATIONS (OR
WHAT DO MY GIRLSREALLY PREFER?)

I ntroduction

This chapter provides adescriptive analysis of datafrom multiple sources interspersed
with interpreti ve commentary supplemented by other research findingsin theliterature.
| view this chapter asaconversation between the data, the literatureand meresultingin
recommendations for design attributes of educational computer games that may
advantage my female students. Various researchers see qualitative dataas being jointly
generated between the subject and the reseacher and | feel the metaphor of a
conversation reflectsthis (Bianchini, Cavazos, & Helms, 2000; Briggs, 1986; Mishler,
1986). Many of my questionsresult directly from theresponses of my students, allowing
afurther and deeper probeinto their beliefs and perceptionsrelated totheir interactions

with computers and computer games

| have used asynoptic style, asdescribed by Erickson (1986), by reporting the dataunder
thematicheadingsso that all relevant information can be seen together, thereby enabling
the reader to make an informed judgement abaut the viability of my interpretations,
inferences, and conclusions. | have also included frequency tables where appropriate,

as suggested by Erickson, toillustrate general patterns within the data.

Gender Specific Recommendationsand Criteria

Theanalysis, interpretati ons, conclusions, and recommendationsthat arisefrom mydata
are formed to assist educators to evaluate and select potential educational computer
software that encourages girls to participate, enjoy, and achieve in primary science
education. The criteria that evolve from my analysis relate to educational computer

softwarethat are likely to appeal to most girls, rather than to all girls. AsAgosto (n.d.)
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points out, gender theory maintains that whereas sex is biologically determined, gender
is constructed through the social process and can be in a continud state of flux a ong a
feminie-masculine continuum. That is, “genetic makeup determines whether aperson
isawoman or aman, but societal conditions result in a person’s viewing the world in

gender-schematic or gender-aschematic terms.” (p.4)

Fromthiswe can seethat if agirl viewsherself asfitting arestrictive societal mould she
could possibly miss out on many different avenues of experiencesin her life, whereas
agirl who sees herself ingender-aschematic termsmay be ableto break from boundaries
set by society and participate in adivities not normally associated with her biological
sex. What emergesfrom my research arecriteriathat could be used to sel ect educational

software that encourages gender-schematic girls into uncornventional subject areas.

Although Agostowarnsthat the* conceptsof ‘ sex’ and ‘ gender’ should not be conflated”
(p.4) and | acknowledge that preferences vary among my femde students, the main
objective of my research is to uncover those preferences and attributes that are most
likely to attract the greatest number of girls. Earlier, | cited Cassell and Jenkins (1998d,
p.25) who stated that “ [ d] espitethe clear dangers of such‘ sweeping generalizations,” the
ability to determine what girls want may seem necessary at atime when we are trying
to open up aspacefor girlsto participate within this medium [science education] at all.”
It isfor thisreason that | usethe term ‘girl’ and ‘boy’ inplace of the moreexact terms

of gender-schematic girl or boy as used by Agosto (n.d.).

Emergent Themes

Interpretive analysis of the data resulted in a number of emergent themes: Violence,
Settings, Feedback, Game Texture (visual and aural aspects), Narrative, Charactersand
Avatars, Collaboration/Cooperation and Competition, Activities, Challenge, Genre, and

Miscellaneous. A brief explanation of these themes follows.

167



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

Violence: Thisthemeidentifiesthe viewsand perceptions of the children regarding the
use and presence in computer games of violence, both human-oriented and cartoonish,
and how its presence may or may not discourage girls from interacting with educational

computer games

Settings. Setting deals with in-game scenarios that encourage or discourage girls

participation with computer games

Feedback: This theme identifies styles of feedback preferred by girls which, when

incorporated into educational software, may encourage them to continue playing.

Game Texture: Game texture refers to the look and feel of the game, and covers the

aspects of colours, style of graphics, and sounds - both sound effects and music - that

may apped to girls.

Narrative: ldentifyingthetypesof background narrativesthat drive preferred computer
gamesis dealt with in this theme, indicating the importance to the girls of the storyline

aswell as the subject matter with which they feel comfortable.

Charactersand Avatars: Thelook and gender of theavatar that representsthe player
Is investigated in this theme, resulting in the identification of &tributes that seem to
appeal to girls more than to boys.

Collaboration/Cooperation and Competition: This theme addresses the extent to
which the presence of competitive game elements hindes or encourages girls
enjoyment of computer games. Also, the attribute of cooperation is investigated to
ascertain whether it is a preferred attribute of girls that could be incorporated into

educational software.
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Activities. Thisrefersto brief in-gameactivitiesthat often are situated withinthe man
game. Theanalyssseekstoascertain the extent to which the presenceof these activities

ispreferred by girls.

Challenge: Computer games can be sources of great challenge to many players. This
theme concernsthe extent to which girls prefer computer games to challengethem and,

if s0, the style or type of challenge they want.

Genre: Thegenresof computer gamesthat appeal to gils seem to be different to those
that appeal to boys. Thisthemeidentifiesthe game genresfavoured by most of the girls
and the genres that they appear not to favour.

Miscellaneous A number of minor themes were derived from the data which did not
support strong recommendations because of the small number of children subscribing
to them. However, those included in this sedion were adjudged to be of importance
because of their peripheral influence on girls' choice and enjoyment of educational

computer software.

I nterspersed throughout the themati ¢ sub-sectionsare recommendationswhich conditute

thefinal criteriafor ‘girl-friendly’ attributes that | discussin Chapter 12.
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Violence

Asmentioned intheliteraturereview, | believe violenceinits human form has no place
in educational computer games. However, cartoon, or fantasy violence is actually
present in some educational computer games and so | felt it wasa valid element to be

investigated in the context of my research.

From what was reported by the girlsin the interviews, the presence of violence wasnot
perceived as a positive attribute for most girls. Thiswas consistent acrossthe agerange
of the girlsinterviewed. A convincing trend emerged when the grls were asked what
they likein their favourite games: the absence of any violence, either fantasy or human.
When Kimberley (8, line 22) was asked how she could makea favourite gane at home
more enjoyableto play shereplied, “[by making it so you do] not haveto kill anything”.
Mary (9, lines 23-4) offered a similar reply on how to make a game she likes better:
“Make surethere’ s no such thing as bombs and no wars and stuff like that, like a happy
village”. Other girlsindicated violence could constitute part of some games that they
enjoyed playing, but they madeup asmall minority in rdation to the overall preference
for the absence of violence. Thisview was reinforced when the girls were asked what
they believed other grlsliked in computer games. It is strongly evidentfrom thereplies
that they seemed to believethat girls as a group do not want violence in their computer

games.

A constant theme throughout the interviewsin relation to negative aspects of computer
gamesisviolence towards other people. No other grouping of negative game attributes
mentioned is as large as the one dealing with violence. Overdl, in considering the
interview data, the preference for no human violence isstrongly goparent. Thisshoud
not be surprising astheliterature dealing with thisaspect isfirm: girlsdo not like human

violence in computer games (Butler, 2000; Cooper et a., 1990; Glaubke et al., 2001).
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However, supporting evidencefor thispreferencefor limited or no human violencecould

not be found when data generated from the * liked/disliked' survey sheetswas analysed.

Table 15;: Gameslisted asliked which contain elements of violence

Number of games | Number of games with
mentioned elements of violence
Girls 131 39 30%
Boys 165 83 50%

Table 16: Gameslisted as disliked which contain elements of violence

Number of games | Number of games with
mentioned elements of violence
Girls 79 19 24%
Boys 87 20 23%

Tables 15 and 16 indicate a significant percentage of games whicdh contain elements of
violence as being liked by the girls. However, a similar percentage is listed as being
disliked by girls, so at best these figures are ambiguous when trying to interpret the
significance of the violence factor for girls in deciding whether or not they like a
particular computer game. What is evident from these figures, though, isthat both the
girls and the boys can identify many more computer games they like than dislike,
indicating awide exposureto the medium aswell asreflecting and supportingthe earlier

figures (Table7) that indicate both sexes enjoyed playing computer games

Itis dso difficult to draw any firm concl us ons from the observation data. Obviously,
both my schools do not allow overtly violent computer gamesto be brought fromhome
to be played on the school’ s computers, nor are any games that involve the depiction of
realistic human violence purchased by the school. However, there are several games
available at school for the children to use tha do have violent aspects, albeit violence

presented in a cartoon or humorous fashion. (Thiswas surprisingto me, in away, asl
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had not really considered the violence aspect urtil my research made me look more
critically at individual gamesto see what elementswereinthem). Isthere anyevidence

that boys or girls play these games more or |less than the other sex group?

A total of 60 individud games were observed being played by grls at one time or
another over the observation period. Gamesthat included someform of cartoonviolence
numbered nine’, not alarge proportion of the total, and of those nine gamestwo were
the most often played. The most popula gamewith the girls, the Zoombinis series, has
featuresof violenceinsevera sceneswherethe player-controlled charactersareknocked
back by guardian characters. However, thisis donein acomical manner. The second-
most popular game isKung Fu Kim, agame in which a cartoon character triesto defend
himself from flying objects with hishands. Asheishit by these objects hislife slowly

drains away until he ‘dies’ and the game isover.

From the popularity of these two games it appears that many of the grls do not mind
elementsof cartoon violenceand thisrepresentation may infact reflect the styleof action
many of the girlsindicated during the interviews that they liked to be present in agame.
Support from the literature is available for this interpretation. Funk and Buchman
(19964a; 1996b) reported that it ishuman violence rather than cartoon, or asthey labelled
it “fantasy violence”, that grisreject. However, itisimportant to note that apart from
these two popular games, the Zoombinis series and Kung Fu Kim, the other gameswith
cartoon violence were not played often, with five of them played by girlsless than ten
times over the observation period. Whether this useis dueto the violence or poor game
play cannot be determined, however, the fact that many of the boys played these games

more times than the girls tends to add strength to the inference that the game play is

9

The nine games were, Aussie Maths Invaders, Bow & Arrow, Dynomite, Hoyles
Kids' Games, Kung Fu Kim, Lego Island 2, Missile Command, Sm City 3000, and
the Zoombinis series.
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satisfactory and it is the violence attribute that may have turned the girls away from
playing.

Thisis not to say that girls did not necessarily want action in their computer games.
Instead they appeared to prefer action that does not incorporate violence. Amber (11,
line 46) identified action, but “not like fighting action”, as something that made
computer game playing enjoyéable for her. Amber (lines 85-7) continued this line of
thought when asked what she perceived other girls liked when she claimed, “I'd
probably say, probably action but not like not... [Violent action?] Yeah, not violent
action” as an alternative to the violence found in many computer games. A small
number of girls mentioned games that incorporated car racing, snowboarding, and
skateboarding, which lent weight to the interpretation that they enjoyed the action
inherent in these physical activities being transferred to computer games. Interestingly,
though, when the girls were asked what they believed other girls would like little
mention was made of sports. The only indication that sport-oriented action was
perceived as something that other girls woud like was five grls claiming girls would

enjoy games that include horse-riding scenarios.

In analysing the boys' data resulting from the observation sessions, 11 games from the
67 that were played at one time or another could be identified as involving cartoon or
humorous violence.® The most popular, Dynomite, involved shooting eggs with a
slingshot at other eggs in order to make a descending wall of eggs explode before it
touched the player’ s slingshot. The equal second most popular gamewas, as with the
girls, Kung Fu Kim It would appear, too, that many of the boys enjoy playing a game
that incorporates elements of cartoon violence as a central theme. However, the other
equal second popular game, the Thinkin’ Things series, which has no cartoon violence

init, contradictsthisview. Of the ten gamesthe boys most frequently played, seven do

19 The 11 games were the same as thegirls plus Battleship, and Minesweeper.
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have elements of cartoon violence, whereas only four games from the girls top ten

frequency of play had elements of cartoon violence.

In the games that included cartoon violence that were observed being played,

considerable differences were found in terms of frequency of play by girls and boys.

Tablel17: Frequency of gamesfeaturing cartoon violenceselected by girIsand boys

Game Selected by Selected by Total number of
individual girls | individual boys | times selected
Aussie Maths Invaders 4 3 7
Battleship 0 2 2
Bow & Arrow 11 36 a7
Dynomite 18 438 66
HoylesKids' Games 13 13 26
Kung Fu Kim 43 46 89
Lego Island 2 2 39 41
Minesweeper 0 1 1
Missile Command 3 28 31
Sm City 3000 3 15 18
Zoombinis 61 35 96

Table 17 indicates Bow & Arrow, a game where the central theme revolves around
shooting living things such as butterflies, appears to have been significantly more
popular with boys than girls. Similarly, Missile Command, a game where the player
defendstheir citiesfrom destruction by falling missilesis considerably morelikely to be
played by aboy than by agirl. A similar situation is observed with the game Dynomite.
However, inthe caseinvolving Lego Island 2, | am not certain if the presence of cartoon
violenceisthe major reason why girlsdid not play it. Possibly, thetitle had something

to do with it, with the girls percelving Lego as a male pastime. (The small number of
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players who selected Minesweeper and Battleship make it unsafe to make significant

inferences.)

Thesignificant gameintermsof gender balancein playing istheZoombinisseries. The
figuresin Table 17 for thisgamereflect the‘ cute’ factor that, according to theinterview
data, appeared to appeal moreto the girlsthanit did to the boys. Also, the occasions of
cartoon violence arefew and it iscertainly not the main feature of game play. Overall,
though, what can be inferred from the figures derived from the observation sessionsis
that the boys where more likely than the girlsto play a game that has cartoon violence
asone of its central features. (The onegameto contradict this, Aussie Maths Invaders,
does have significant educational content.) The question then, is whether cartoon

violence, just like human violence, turned the girlsaway from playing a computer game.

Theissue of cartoon violence isone that features strongly inthe focus group responses.
The girl s, across dl the age groups, generdly agreed that human violence is neither
appropriate or wanted in computer games. However, it was generally agreed that
violence depicted in a cartoonish manner is funny and often made playing the games
more enjoyable. It isthe element of realism that appeared to turn the girls away from
violence. Being abletoinflict violence upon another human being isnot something they
wish to seein acomputer game. Strategiesto avoid violence in games are mentioned,
withonegirl saying, “ | avoid theviolence and swearing in GTA [Grand Theft Auto] by
driving around it”. It appears she played and enjoyed the game by incorporating
strategies that allowed her to avoid those parts of the game she finds undesirable. |
suspect other girls may have used similar strategies.

However, the girlsdid not seeany advantage in taking violence out of games. A number
of girls mentioned that if the game has aviolent premise, for example afighting game,
and it fits the storyline then it is obvious violence will be part of it and this appears to

be acceptable. It isthe addition of violence that does not appear relevant or necessary

175



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

to the game play to which the girls generally object. The girls also distinguished
between gratuitous violence and violence that occurs through the inherent action of a
sports game. The example of blood showing from a character’s body if they fail to
perform atrick in askateboard gameis acceptable. Again, the girls seem tobe making
the distinction between violence and action, something that needs to be kept in mind
when establishing girl-friendly selection criteria. Interestingly too, the girls generally
conveyedtheview that they were perfectly awarethat real peopleare not getting hurtand

killedinacomputer game, however they still prefer it not to be present in the gamesthey

play.

The data from the interviews also provide evidence that many girls perceived violence
asan integral part of games more suited to boys. Thisreflects and supports the earlier
dataindicating that girlsbelieved boysliked different computer gamesto girls(Table9).
When the girls are asked what they believe are the features that boys like in computer
games, by far the largest category identified was violence The constant theme
throughout the girls' responses was that the boys wanted violence in their computer
games. Oneonly hadto do asearch for theterm‘killing’ or ‘ shooting’ throughthegirls
interview responses to see that, in most cases, they were referring to something that
interests boys in computer games. Even games that girls liked themselveswould, in
some opinions, need to bemodified in aviolent manner in order to appeal to boys. For
example, Joan (10, lines 94-6) stated she would design a game for boys based on the
Zoombinis series but the characters would “have little guns and they shoot this person”

in order to make it enjoyable for the boys.

Thisisarather worrisome finding, that the girls appear to perceive boys' preferencesin
such a black and white manner and appear to believe that violence is an underpinning
of the enjoyment boys derive from computer games. It dso indicates that if violence,

particularly human violence, ispresent within agame, it may be an indicator tothegirls
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that the game isaimed specificdly a boys and therefore would be unsuitable for them
to play.

Unfortunatdy, the boys did not show much deviation from what the girls perceived of
their enjoyment and preferences with violence being by far the most prevalent positive
attribute arising from their interviews. This was common across the age range of the
boys and confirmsthe findings of Caftori and Paprzycki (1997) and De Jean et al. (1999)
that boyslike shooting, fighting, or killing games. Itistheviolent elementsof ganesthat
appear most prominently when the boys described what they liked about their favourite
games. And, unlike the non-violent action that was claimed to be preferred by the girls,
the action indicated by the boys includes explosions, blood, weapons, and conquering
armies. Of the 109 boys who wereinterviewed, only two specifically mentioned that they
liked a game because it did not have violence in it with the others generally describing

games that invariably incorporate some form of violence

However, as with the girls, a significant number of boys did mention during the
interviews that action is an element they enjoy in computer games. A number of boys
stated how they liked to operate, through the computer games, machinery such as
helicopters and cars, as well as play computer games that are sport-oriented. Thisisan
interesting discovery. Could it be possible to supplant the depiction of human violence
with excitement generated by non-violent action emanating from sport-based game play
resulting in a combination tha does not alienate the boys from playing educational
computer games? Thisisan element that needsto be emphasisedif inclusive educational

software is one of the reasons for purchasing a particular program.

In analysing the games listed by the boys in the ‘liked’ and *disliked’ survey, asimilar
conclusion regarding violence being a central themeto ‘liked’ gamesis found. Of the
165 games listed by the boys as being liked, 83 have game play that revolves around

ether human or cartoonviolence. Fromthis, it could beinferred that violenceis, & |least,
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not a turnoff for boys and, at worst, a necessary component for their enjoyment.
However, | did determine that 28 gameslisted as ‘liked’ by the boys had sport or racing
as their foundation, indicating again that non-violent action is also able to deliver the
enjoyment they want. This may be an element that coud be linked with the girls
apparent liking of non-violent action to produce educational computer gamesthat satisfy

the preferences of both sexes.

Thefocus group datatend to confirm the observation that boys enjoy the violencein the
computer gamesthey play. Itisthe onequestion that appeared to piquetheinterest of the
boys the most and made them quite animated. A recurring theme across all agesin the
boys' focus groups is the perceived enjoyment of realistic human violence with only a
few dissenting voices stating that violence is not necessary. However, aswith the girls,
the boys generally agreed that if there is violence it must be in the context of the game.
They do not seem to think that the presence of violence simply for its own sake is
acceptable. The issue of cartoon violence was only mentioned in the context that
violence should be depicted in a cartoon fashion for younger children. Considering the

age range of my students | assume they mean pre-school and infant aged children.

Conclusion

Although it would appear from the generated data that there may be no common ground
between the girls’ desire for non-violent action and the boys need for some degree of

violence, this may not be necessarily true.

Many of the girlsenjoyed actionin their games, just aslong asit was not violence-based
action. The number of games with a sport theme that were mentioned by them gives
credence to this observation. The boys, too, in their list of ‘liked’ games indicate a
number of games, 28 in all, that have sport or some type of racingasacentral theme. It

ishere | find some common ground between the girls and the boys that could provide a

178



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

selection guideline for educational software that isinclusive of both the gifls' interests
and the boys interests.

Possbly, theboys' seemingly insatiable appetitefor violencecould be tempered with the
non-violent action that a numbe of the girls mention in the interviews as being
acceptableto them. Likethe girls, many of the boys indicae they like games that have
Imaginative action of the sort found through sport simulations such as skateboarding,
golf, and snowboarding, and through racing simulationswithcars, boats, andhelicopters.
Adding elementsfrom these and other * action’ sportsto educational games may increase
the interest of both the girls and the boys without the distorting or harmful presence of

graphic violence.

From the data generated and the interpretations made | bdieve it could be safely
concluded that educational computer games which haveincidental elements of cartoon
violence will not turn girls away and, at the same time, will not be alienati ng to boys.
Also, elements of action that are derived from sports will be a desirable attribute to the

girls, while again not alienating boys.

Recommendation: That any action present in the game should be derived from non-

violent, virtual adivities.

Recommendation: That no realistic human violence be present in the game.
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Settings

A variety of locales, or particular settings, did not emerge from the interview data as
being a game attribute important to the girls. Only a small number of girls actually
mentioned the setting of a game as being areason why they liked it. Rose (10, line 11)
likes a Saddle Club game because “there’ salot of placeswhere you can go and you talk
to people’, indicating that she enjoys exploring the game’ svirtud world and interacting
with the charactersthat populateit. Similarly, Teresa (10, lines83-5) enjoysthe locales
found in role-playing games, finding them interesting and liking “where you havealot
of different scenarios and you have to do different things, and you might not know what
those things are but you evertually leam them”. Overall, though, evidence for avariety
of settingsisnot strong. While many girls mentioned individual settingsthat they liked,
no girl specifically mentioned multiple settings as a preferred attribute.

The interviews indicated that both realistic and fantasy settings are acceptable, with
neither being favoured by any significant number of girls. This is interesting when
compared to the literature The majority of the literature that researched this attribute
indicates girls prefer fantasy settings(Funk & Buchman, 1996b; Gailey, 1992; Martinez,
1992). Itisput forward that thefantasy world of acomputer game allows girlsto escape
the real world of violence and discrimination that they may face in their everyday lives
(Kafai, 1995). Interestingly though, in later research again carried out by Kafai (1996),
it was found that the mgjority of girls, when asked to design a computer game, selected
arealistic setting for their game. She gave no explanation for the apparent contradiction

between that finding and her earlier research.

Thereareother dissenting voicesto theview of girls preferring fantasy settings. Glaubke
et a., (2001) found in their research that girls were happy with realistic settings in
computer games, allowing them to relate the activities they were doing through the

computer to their own lives. Support for thisinterpretation can befound in the analysis
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of focus group data generated by Miller, Chaika, and Groppe' s (1996) research. They
found that realisticsettings, particularly thosswhichinvolve people, facilitatediscussion
among the girl players about what is happening in the game. This takes on a stronger
relevance when analysingthe girls’ perceptions on where games designed for other girls
should be set, as discussed later in this section.

Throughout the interviews, very few girls mentioned specific settings that they did not
like and which would turn them away from playingacomputer game. Computer games
with a car racing setting were mentioned by three girls, but thisis the only setting that
was acknowledged more than once. The only other inference that can be made from the
interviewsisthat many of the girlsdo not care for settings based around war or fighting.
Thisisconsistent with what many of the girls said about their dislike for human violence

in general in computer games.

In general, the boysindicated throughout the interviewsthey preferred different types of
settings than those indicated by the few girls who spedfically mentioned the attribute.
However, as withthe girls, only afew boysindicated the type of setting they preferred.
Overall, though, the few mentioned by the boys can be described as more adventurous
and physical than settings indicated by the girls. Sporting settings wereidentified by a
few boyswhile ‘outer space’ also gained mention, albeit by asmaller number. Overall,
the few settings specifically identified by the boys appear to be more robust in nature
when compared to the settings apparently prefered by girls.

Support for this finding also comes from data dealing with girls and boys designing a
computer game for use by other girls or other boys. When the girls were asked where
they would set agamethey might designfor girls, avery strong theme emergedthat girls
want shopping centres and homes as settings for their games, although these did not
feature in any strength when the girl s described what they personally preferred in the
games they like. This observation is supported by Laurel (in Subrahmanyam &
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Greenfield, 1998), who found in her research that girlsliked playing out the lives of red
peoplein real socia settings such as homes, shopping mallsand schools. Asthey were
designing for other girls and not themselves, | interpret this as them perceiving other
girls being restricted by domestic borders - or perhgos stereotypes - but do not see

themselves suffering the same restriction.

When asked to describe where they would set a game they would design for boys, the
girls indicated very clearly and firmly setings dealing with physical sports, outdoor
activitiesand racing. Thisfinding reflects research conducted by Caftori and Paprzycki
(1997) and Kafai (1995) who both report their boys preferred outdoor settings in their

favoured computer games.

Thisobservation provides support for Jenkins' (1998) commentary on the play spaces of
boys and girls. He cites earlier research that concluded American boys demonstrated a
far greater physical range of play spaces, basicaly the entire neighbourhood, when
compared to American girls, who tended to restrict their play spaces to the house and
surrounding garden, or devel oped spaces such as shopsand malls. Thegirlsin my study
appear to have been reinforcing the belief that girls are restricted in their play areas and
they transfer this to their design of grls' computer games. | believe this could be a
critical insight for designing educational computer gamesfor girls. If weaccept that girls
arerestrictedintheir play gpaces, both physically and in their imagination,weruntherisk
of reinforcing and preserving those aspects of traditional perceptionsof girls' play which
contribute to restricting them to a domestic environment. This observation could
possibly bereflected in the * pink’ software that is marketed to girls. However, by using
well-designed and thought-out educational computer softwaretha allowsgirlstoexplore
greater virtual areas of play, we may assist them in developing a more exploratory and

inquisitive mindset.
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Recommendation: That the setting of the game encompass a wide virtual area of play

that does not restrict the actions or explorations of the player.

The focus groups involving the girls gave an indication that there is general agreement
for gamesto be setinfamiliar and redlistic surroundngs. Thisisthe sentiment acrossthe
agerange. Thisisnot to say that fantasy or cartoon settings are not liked by the girls, as
some girls do mention they would be fun also. The comment made by one girl, that if
peopleareinvolved then it should be realistic, seemed to summarisethe general feeling
of all the girls' focus groups. However, this sentiment is contradicted by themany girls
who consistently mentioned the Sms series of programs and how they enjoyed playing
them. These programs specifically deal with people, however they are presented in a
cartoon style, so their enjoyment in playing them tendsto contradict the sentiment of the
groups’ non-preference for cartoon settings. Why thiswas so is not clear, but | believe
the subject matter - the simulation of the interaction of * human beings’ - was enjoyable
enough for the girlsto be able to ignoreits presentation in cartoon style Also, the girls
may have appreciated that what the program is presenting would not be possible in a
realistic fashion. It did indicate that girls may be happy to play in a cartoon-based

environment if the subject of the game is one they like.

Realistic or otherwise, the feeling among the girls' focus groups appeared to be that an
‘outer-space’ setting is not desirable. This is the only scenaio that was specifically
mentioned by anumber of girlsasnot preferred. No other type of settingwas mentioned
with any consistency as being preferred. A similar result emerged from the boys' focus
groups. Across the age range no particular style or setting was put forward as either
desirableor otherwise. Again, it appearsthat the boyswould havebeen happy to simply

play acomputer game and nat concern themsdves about whereor when it was set.
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Conclusion

The literature reviewed comes down on the side of realistic scenarios, albeit with some
dissenting views present, asituation supported by my data. It was clear that whengirls
design for other girlsthey chose arealistic and domestic setting, indicating to me that if
agirl observed agame with that type of setting she would probably believe that it was a
gamedesigned for her and onethat she would probably enjoy playing. | would therefore
haveto recommend arealistic setting for educational computer games designed for girls.
One caveat to this, however, would be arealistic gamebased in ‘outer space’. The use
of ‘outer space’ appeared to be ageneral turn-off for many girls so agame using thisas
a feature could turn girls away before they even play it. Being space-based would
indicate that it was a game designed with boys in mind. However, it still needs to be
noted that fantasy settings was not shown by my data as a negative preference by the

girls.

I do not recommend arealistic setting lightly, for | believe in relation to inclusiveness,
gameswith that sort of setting could possibly not be appealing to many boys, who would
see it straight away as a ‘girl’s game and therefore would choose not to play it.
However, not withstanding thet, it might be possible, if acompromise was sought, to use
realistic settings but to steer clear of overtly ‘feminine’ spaces such as shopping malls
and/or fashion shops. In this way boys could be included in the design brief of the
computer game while still making it appealing to many grls. A constant theme
throughout this analysis has been boys will play computer games under just about any
circumstances, and so maki ng asmall comprisewith the settings could allow them to tell

themselves that they can enjoy a computer game that uses arealistic setting.

Recommendation: That the game should use arealisti ¢ setting.
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Feedback

Receiving feedback from aprogram during play isnat aprominent attribute arising from
the interview data. However, itisevident that the style of feedback preferred by many
of the girlswas of anon-violent nature. The main form of feedback that was mentioned
by girlsinvolves either point accumulation or levels, with approximately one third of
girls having mentioned those attributes as important. However, as mentioned in later
sections concerning Challenge and Collaboration/Cooperation and Competition, the
presence of the score, or the ‘racking-up’ of points, could perhaps beviewed by the girls
as an element of competition rather than an element of positive or negative feedback.
Slightly more girlsmentioned levels as being something they likein games, and this can

be construed as aform of feedbadk, as well as an indication of competitiveness.

As aready mentioned, the girls preferred feedback to be presented in a non-violent
manner, for example, by not receiving something rather than having to start over again.
For example, when asked why she didikes a particuar game, Tammy (9, line 17)
claimed, “when you get killed...you have to start al over again”. Thisform of non-
violent feedback isidentified by theliterature but does not figuresignificantlyin my data
(Cooper, Hall, & Huff, 1990; Hall & Cooper, 1991; Kafal, 1995; Miller, Chaika, &
Groppe, 1996; Morse, 1995). However, when it is mentioned, the type and style of
feedback directly relates to the definite dislike of violence in any form that my female

students indicated throughout the interviews.

Another form of feedback - aural - is mentioned in the literatureas a preference of girls
(Cooper, Hall, & Huff, 1990). This, too, is not supported by my data Only Melanie (8,
lines 27-8) among the girls, stated that, if she could, shewould add verbal feedback into
her favouritegame to make it better, having the game say “Nicetry, but you didn’t make
it” when she does not succeed. Among the boys, only Jonathan (12, line 112) mentioned
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aural feedback when he stated, “When you get lotsof diamonds|inaudible] the guy says
‘Excellent’” as areason why he liked pl aying Diamond Mine.

Feedback in the form of sounds did not appear to be favoured. Throughout the focus
groups only a couple of girls mentioned that they like this element, because it allows
them to concentrate on the game rather than watching the feedback. However, they did
not receive any general support for this preference from other group members. This
finding reflects the literature where this type of feedback is reported as a preference of
girlsinonly one study (Cooper, Hall, & Huff, 1990). It appearsthat aural feedbadk isnot
afeature that isregarded as essential.

For the boys, the interview data indicate that feedback in theform of collecting objects
or pointsis a desirale game attribute. As a group, the boys seemed to find that being
able to score points, make a high score, beat a previous time, or collect objects as
indications of their successare animportant feature which addsto playingenjoyment and
provides an indication of how they are performing in the game Also, aswith the grls,
the completion of levels and progressing to the next leved is afeature mentioned by a

number of boys as being preferred.

Feedback that incorporates the player ‘ dying’ did not appear to be favoured by many of
the boys. Agan, thisiscontrary to the literature. For example, Kafai (1995) found that
when boysincluded feedback into computer gamestheydesignedit wasgenerally violent
in nature and tended to result in the ‘death’ of the player. My dataindicates that, just as
with the girls, the boys did not want the game to end simply because they failed to
complete a particular section or task in the game. One boy, Kevin (8, line 19) indicated
he did not like one particular game simply because he “kept on dying” at the beginning
and so, eventually, he gave up playing that game. In thisinstance, the harsh feedback to
hisinitial failuresin the game meant that he did not pursue the enjoyment that the game

might have offered. This type of sudden-death feedback was mentioned by a small
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number of boys as an attribute of games they did not like. Interestingly, this dislike by
the boys contradicted much of theliterature which put forward that boys prefer trial-and-
error feedback which tells them immediately whether they are succeeding or failing
(Kafai, 1995; Subrahmanyam & Greenfield, 1998).

The data generated by the focus groups tends to confirm theinterview data. Across all
the ages, the girls wanted to know how well they were performing during their playing
of agame. The girls generally agreed they did not like it when a game finishes suddenly
becauseaplayer ‘died’ or made awrongchoice. Rather, they prefer tolose slowlywhen
they are not performing well, not cut short and dumped from the game. This preference
is supported by the literature, being confirmed by severd studies (Kafai, 1995; Miller,
Chaika, & Groppe, 1996; M orse, 1995).

By far the most desired form of feedback reported by the girls was visual. There was
strong agreement among the girls for feedback to be presented by small bars showing
‘life’ or *health’ that indicates either what timeisleft or how well they are progressing.
Therewas no general agreement on the desirability of anumerical feedback mechanism
such asscoring. It appears to these girlsthat points are not the reason to play agame as
no interest was mentioned regarding achieving a high score. This finding may be
associated with the elements of competition and challenge that | deal with in later
sections. What was agreed, though, was a preference for collecting objects, a strategy
that indicates how well, or otherwise, the player is performing. The positioning on the
screen of visual feedback was aso anissuefor anumber of girlswhichindicated it needs
to be kept small and to the side, thereoy not interfering with the presentation of the game
itself.

Interestingly, some girls in the focus groups mentioned that they did not like any
feedback asthey felt it put them under pressure and detracted from their enjoyment of the

game. This is an interesting point, and one that | wish had arisen during earlier
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interviews. | would like to have posed this question to the children to generate more
perceptions. Possibly having the opti on of turning the feedback off, thus preventing it
from appearing on the screen, may be afeature that some girlswould find desirable. The
ability to turn off feedback could also berelated to public displ ays of successor failure.
Actually designing agame without feedback may, in fact, be very difficult asthat would
appear to take away the element of challenge, an element mentioned by many girls as

being an essential component of an enjoyable game.

Thefocusgroup dataindicatesfeedback isanimportant element to theboys. Thegeneral
agreement was that feedback isneeded to inform you about how well you aregoing. The
discussion among the boys suggested afeeling of urgency about thenecessity of feedback
that was not evident among the responses of the girls. It was apparent that to the boys,
feedback isan essential element of thegame. They felt that it not only indicates how well

they are paforming generally in thegame, but itis also a source of reward for success.

For the boys, the important part of feedback is to gain something, be it a new weapon,
more experience points and better skills, or artefacts and money that can be exchanged
for better equipment. The feedback seemed to be about gaining something that helps
them progress further into the game - they want to be rewarded for their performance.
| believethat if thefeedback incorporates only simple encouragement or adescription of
how they are performing, they will not care for it a al. Thisis, fundamentally, a

different approach to the preference indicated by many of the girls.

However, similar to the gins, the boys generally agreed that the visual presentation of
feedback, being able to see what you receive for succeeding, is preferred. Only asmall
number of boys mentioned a preference for aural feedback. This was not generally
supported by the other boysi n the different-age focus groups and probably supportsthe
inferencethe boyswart to receive something ‘ tangibl€ inthe context of the gamerather

than audible platitudes for their success.
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The combination of data sources indicates a different approach to feedback among the
girlscomparedtotheboys. Thisinterpretation reflectsthe generd thrust of theliterature.
The impression | gained from the analysis is girls perceive and want the feedback in
computer games to be non-threatening, positive, and encouraging of them to continue
playingthe game. Thisissupported by Hall and Cooper (1991) and Miller, Chaika, and
Groppe (1996), who both claim that girls perceive the computer as a more personal
object, with feedback acting like an encouraging friend rather than a competitor to
vanquish. Having feedback that ‘kills off” aplayer or usesviolencein any formwill not

appeal to girls generaly, rather a more gentler style should be incorporated.

As well, the use of pant scores or other competitive € ements is not necessarily a
feedback element girlsfind preferable. Thisagain refleds the view that girls appear to
treat the computer more as afriend than something withwhich to compete. They do not
see the need for overt signs of success or winning being displayed for all to see, nor
conversely, and perhaps more importantly, the opportunity for others to note they are
failing. If they are using programs with which they are unfamiliar, public displays of
failure would not be desirable. This brings me back to the suggestion by some girlsin
the focus groups that having afacility that allows the player to turn off visual feedback

elements is an attractive option.

Indi rectly, thisinterpretation is supported by work undertaken by Cooper, Hall, and Huff
(1990) who reported tha male-oriented software being used in a public space generates
more situational stressin girlsthanin boys. If my premiseis correct, that most computer
games are designed with the preferences of boys in mind, then girls may becomemore
stressed if the feedback from their gameisnot onlyon public displaybut isalsoin aform
they do not like. As most of the interaction with the educational software at my two
schools occursin a public space - the computer |aboratory - then thefacility to turn off
visual and aural feedback could be an important feature for reducing possible stressin

girls. (The simple suggestion of using thevolume control on the monitor toturn of aural
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feedback would mean playerscould miss out on the sound effects and music provided by
the game. Asdescribed inalater section, sound effects and music are attributes deemed

important to many players, particularly girls.)

The boys, on the other hand, generally percaved feedback as something that gives or
withholds rewards, whichin turn allows them to either continue in the game even more
successfullyor tofail ingloriously. Again, thedatasupplied by the boysgenerally egrees
withtheliterature. The main areaof disagreement between the boys and the literatureis
the aspect of ‘dying’ suddenlywith the gameending. Although theliterature maintained
that this was acceptable to boys (Kafai, 1995; Subrahmanyam & Greenfield, 1998), my

data indicates otherwise.

Conclusion

The style of feedback could be an important feature to consider when purchasing
educational software which grls would enjoy using. While one of the aims of my
research was to find attributes of educati onal computer games that both girl s and boys
would prefer in order to make the programs inclusive, this was one attribute that many
of the boys may not like if it was selected on grls preferences. There was a definite

difference in the types of feedback preferred by the girls and by the boys.

Generd ly, the feedback should be presented visually. Feedback would need to be of an
encouraging nature, rather than discouragng. This would mean that a point score, one
of the most common forms of feedback, would not necessarily be desirable. A public
display of points could lead to stress if the point score was viewed by others and was
considered not to be high enough. Also, feedback that ended the game suddenly would
not be appropriate as girls prefer time to become familiar with the game - sudden
terminations would be both frustrating and discouraging to them. The facility of being
able to turn the feedback off would also be desirable.
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Recommendation: That feedback be presented visually withan option to removeit from

the display.

Recommendation: That the sudden ending of the game through awrong choiceor move
should be avoided.
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Game Texture(Visual and Aural Aspects)

Thetexture of the game refersto the visual and aural d ementsthat make up the game’'s
appearance. The literatureinforms usthat girl swant a rich textured game that di spl ays
high quality graphics and sound. Both these elementsare identified by the dataasbeing

important to girls.

A significant part of my roleasthe school librarian isto satisfy requestsfrom my students
for a “good book to read”. Time and again, when selecting a book off the shelf and
showing the child, he will reject my choice simply because she does not like the look
of the cover. In other words, their fird impression more often than not decides whether
or not they think they will like the book. Often my detailing positive things about the
book, or the author, or what other students have said, isignored. It iswhat the cover

looks like that, in many cases, decides whether or not the book is borrowed.

Thisis an experience that | have found very frustrating over the years, and thisis why |
believe the appearance of a computer game is very important. Children may dismiss a
game simply by the way it looks. Throughout the interviews, it became very apparent

that the look and sound of agame s crucial to whether or not it would be played.

Colours

The attribute of computer games mentioned most often by the girls is colour.
Consistently, throughout the interviews, the girlsidentified bright colours as a positive
attribute. A gamethat |ooked bright wasattractivetothegirls. Typical isAbigal (8, line
38) who, when asked about what colours she likes in a game responded, “Red, and
colours of the rainbow”. Specific colours were not mentioned with any frequency

although when they were mentioned they were generdly representative of the brighter
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colours of the spectrum. No age difference wasidentifiable in relation to preference for

brighter or darker colours.

When darker or duller colours were mentioned by agirl it was generally in a negative
sense, as Jane (11, lines 46-7) stated, “1 like bright colours, dull, [it] just doesn’t make
it asinteresting”. These darker and duller colours generally seem to indicate tothe girls
that the gameisuni nteresting. Theabsence of colour was aso viewed ina negativeway.

Thisisaninteresting opinion asthereare very few, if any, computer games on the market
today that do not use colour. Possibly, the girls were equating the bladk and white
illustrations they seein bookswith computer games, or they regarded the duller colours
as being the same as no colour at all. Overall, adull or dark appearance seemsto be a
negative attribute identified by a number of the girls, and agan this was evident

regardless of age.

Thisis also evident in the data about games girls would design for other girls. The
frequency of colour being mentioned was high, with again the brighter colours being
mentioned most often. Dark and dull colours were not viewed as desirable for girls,
becauseas Elly (11, lines 112-14) claimed, “dark colours are not really whé girlsreally
like”. Her comment encapsul ateswhat the majority of girls seemedto believe other grls
preferred. Theliterature supportsthisobservation asanumber of researchershavefound
that ahigh use of colour contributesto girls’ positivefeelings towards acomputer game
(Cassell & Jenkins, 1998a; Jakobsdottir et al., 1994; Miller, Chaika, & Groppe, 1996;
Passig & Levin, 1999). Between them they concluded that the use of colour givesarich
texture that addsto other attributes of agame (such as music, atmosphere, voicequality)

which contribute directly to the positive feelings girls may already have toward it.

Thiswas not strictly the case with the boys, however. A number stated they like darker
colours, claiming that it adds to the atmosphere of the game This is not to say that

brighter colours were not mentioned by any of the boys. A number did, but, in general,
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colours did not rate frequent mention during interviewvs with the boys and overall, when

looking at thefrequencythat colour ismentioned by bothsexes (Table 18), thegirlsmade

reference to colour approximately twice as many times as did the boys.

Table18: Number of studentswho mentioned positive or negative aspects of colour

in responseto the question of what they liked in a computer game.
Positive mention Negative mention
of colour of colour
Girls 46 44% | Girls 17 19%
(105) (89)
Boys 22 21% | Boys 7 8%
(107) (86)

In relation to colour, another aspect emerged from the interviews that | find interesting.
The colours pink and purple are often associated with girls' computer games, but they
were mentioned infrequently by the girlswhen asked what coloursthey prefer. However,
when the girls were asked what they believeother girls would like in a computer game
the colour pink was frequently mentioned. | believe thisindicates that these girls tend
to conform to a stereotypical belief that girls generaly like pink and purple, but
indivi dually, when asked what they personally prefer, the colours pink and purple seem
not sufficiently important attributes to sway them one way or the other about the ‘like-
ability’ of agame. Thisfinding was confirmed when the boys were asked what colours
they believe girls prefer. They responded strongly in favour of pink and purple, as well

astheneed for bright colours. Thisfinding supportsKelly (in Cassell & Jenkins, 1998a),
who reported that pink is seen as acolour for young girls, an age that my girls may view
asassociated withthe Infants or pre-school. This observation hasramificationsif ‘ pink’

softwareis purchased simply because of the stereotyped presentation. Asindividuals, the
girls opinions indicate that they may be much more selective than the stereotype leads
usto believe.
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Graphics

The type of graphics preferred was not clear cut from the generated data. The literature
reportsthat girls should identify graphical representations of people, animals, and plants
as appealing elements of software (Jakobsdottir et al., 1994). However, in terms of
animals, this did not emerge clearly from the data. Scant mention was made of a
preference for what is pictured within programs. In relation to animals, horses gained
mention only threetimes as being adesirable subject of agame. A preferencefor people
characters, however, emerged from the datg although not directly. | inferred this
preference from the popularity of the Sms series. As noted earlier, this series of

programs revaves around human cartoon characters set in a domestic environment.

Perhaps more importantly when discussing graphics is the actual style of presentation.
Oneof thedistinctionsthat | asked the children to make waswhether they prefer realistic-
or cartoon-style graphics. More responded (23) they prefer cartoon-style graphicsthan
readistic-style (14). Only three girls stated they like both. There was no age-related
responsein thisquestion. A similar result was found when analysing the answers of the
girlsabout what they believed other girlsmight prefer. The responsewas roughly 50-50
that other girls prefer cartoon- or realistic-style graphics.

It isdifficult to makea clear recommendation from this data. Two of the programsthat
appear to be favoured by many of the grls, the Zoombinis series and the Sms series,
feature cartoon-style representations of characters and backgrounds, however passibly
the overriding issue is that of colour. Perhaps, as long as the colours are bright and

mixed any graphic style may be acceptable to most girls.

Oneexception tothisposition, though, isthe graphical nature of some violent gamesthat
werementioned by many girls. Atrendamongsttherepliesof what turnsgirlsaway from

agame istheinclusion of graphical outcomes of vidence (I am referring here how the
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violenceisdisplayed rather than theviolenceitself. Theissue of violencewastreated in
an earlier section). Many girls noted that they do not care for the explicit “blood and
guts’ depicted in many computer games. Nicola (10, lines 95-7) stated that if thefront
cover of agame “had somebody dying onit or something in blood all over thefloor” she
would choose not to play it. Rosemary (11, line 115) feltthat “if it’s blood and guts and
violence that wouldn’t redly suit me” but, interestingly, that “it might suit a boy”.
Related to this was the small number of girls who indicated that ‘ scary pictures turns

them away from playing a game.

The latter concernis obvioudy not adirect issueinterms of graphical violent displays
ineducational computer games, but it may beimportantto remember that sometimesvery
realistic portrayals of action can be off-putting to many gifsin this age group and that,
if thereis any violence within the game play, it should be restricted to a cartoon-gyle

rather than arealistic depiction.

The boys were also roughly divided between a preference for realistic or cartoon
graphics, with a small number stating that they like both. Again, no age-related
preference was identifiable. Thisresult is similar to what girls reported. Often, when
listening to the replies provided by the boys and the girls, it became apparent that
whatever graphical choice they dated as being favoured it was not overwhelmingy
strong, and the general impression | gained isthat it is not an important issue to either

Sex.

A small number of boys did raise the point, though, that whatever the graphical nature
of the game might be, high quality graphics is desired for an enjoyable playing
experience. Kafai (1995) reported a similar finding, that boys wanted sophisticated
graphics, when she asked them to design their own games. Thisissue was not raisedin
this study by many girlsso it is not possible to say whethe the screen resolution and

quality of the graphics wasas important for grlsasit appeared to be for boys.
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Recommendation: That bright colours should be used throughout the game.

Soundsand Music

The presence of sounds and music was identified by the majority of girls as being
important for their enjoyment of agame. In analysing theinterviews, theaural aspect of

computer games can be split into two different categories: sound effects and music.

Sound effects

Many of the girls' responsesindicate a preference for realistic sound effects that mirror
what is happening in the game, either to reflect movement on the screen or to provide
atmosphere. This is a feature that adds to what Miller, Chaika, and Groppe (1996)
described astherich texture of thegame. Alice (11, lines 18-19) described how redistic
sounds make the game more enjoyable for her: “I like it how it’s got al those sounds,
how it's got shooting, like other people screaming and the screeching sounds of cars
putting on their brakes’. For her, the sounds contribute to theambience of a favourite
game, albeit a seemingly violent one. However, thisisnot the samefor al girls. Karen
(20, lines 159-61) viewed scary sounds as the province of boys because in a game she
would design for girls, the music “wouldn’t be like the boys music [How would it be
different?] It would be softer music and it wouldn’t be so scary, ‘cause girls can get
scared morethan boyscan”. Thisreflectsand repeasthe gender stereotype held by many

of my students mentioned earlier.

Overall, boys reported similar responses athough it was not a strong theme throughout
the interviews. The addition of sound effects, for a small number of boys, adds
enjoyment tothegameplay, particularlyif itinvolvesexplosions. However, itisdifficult
to support Henney’ s (1986) report that boys find sound effects in computer games to be
important. It is possible, though, to interpret the boys genera lack of response about
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sound effectsas simply a feature that every game has and thus it is not an important or

unigue element on which to comment.

Music

In relation to the sounds of a computer game, the musical side of the program was
mentioned most frequently by girlsduring the interviews, thusconfirming Cooper, Hall,
and Huff’s (1990) findings that girls generally want music to be part of the computer
games they play. However, defining what the grls like in music is more difficult.
Generdly, thegirls could not explain what they meant when they talked about the music
they like, but terms such as “funny and cool music”, “bright music”, or *“boppy loud
music”, were used several times by anumber of girls Generally, thegirlsstated they like
their music fast and loud. Unlike colours that can be named, music is an intangble
featurethat would need to beidentified in particular games. However, anumber of girls
mentioned particular singersand groups, indicating that current musicispreferred. This
type of music is more likdy to be found in merchandising products related to popular
culture than in educational software and would obviously change with musical fashion

making it a difficult attribute to include

None of the girls named agame as having what they classasgood music, 0itisdifficult
to infer anything more specific than music seems to be an important fegture that

contributed to girls' enjoyment of computer games.

Boys, once again, provided similar responses to those of the girls. The interview daa
indicates that they generally preferred medium to fast music and usudly loud, with this
preference evident across dl ages. Interestingly absent, though, are any descriptors
similar to those used by thegirlsthat could assist ininterpreting what they likein music.

Generally, when atypeof music was mentioned by a boy it was either Rock or Rap.
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Itiswhen | asked thegirlswhat type of music they bdieve other girlswould like that the
issue becomes interesting but, possibly, obscuresthe overall picture. Two aspectsto the
issue of musicingirls gamesarose. Frst, al the gidsthat were asked if they woud put
music into a game they were designing for girls answered in the affirmative, indicating
that musicisanimportant attribute. Accordingtomy girls, you cannot haveagirl’ sgame
without music. Second, thegirlsresponded with astereotypical view of what grisprefer.
Many used words such as “sweet and lovely”, “happy music”, “music would be gentle
and soft”, which is played in a soft and slow manner. However, thesedescriptions did
not dominate their opinions of what they like personally. Individualy, they seemto like
both loud, fast music aswell as soft, sslow music, but when asked about other grls a

narrow stereotype emerged.

This stereotype is echoed in the responses of the boys to the question of what they
believed girlslike. They described girl-friendly music as being generally soft, low, and
slow. It would be “pretty music” making “peaceful sounds’, certainly not “rough and
noi sy” likeboys' soundsand music. Thisresult indicatesthat agamethat has soft, slow,
or gentle music may be labelled by the boys as a girl’s game. This rexult has

ramifications for my choice of an inclusive game.

Another issuethat arosefrom theinterviewswaswhat girlsdid not likein music. Several
girlsmentioned that they do not like musical repetition. In other words, the same music
played over and over again throughout the game. Obviously, the volume control could
be used to overcome this but that would take the musical element out of the game; an
element already identified asbeing desired by many grls, aswell asremoving any sound
effects. Also, and in opposition to what many boys seem to prefer, Rgp music was
identified by many girls asbeing undesirabl e. In regardsto the type of music not liked
by the boys, the data provides only a small number of responses. Babyish music,

classcd music, or no musc a all were among the few responses gained from the boys
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that indicatewhat they do not like. Given that they reported astrong liking for Rock and

Rap music, didike of these forms of music should not be surprising.

The literature does not shed agreat deal of light on the question of the music and sound
preferences of girlsin computer software. Cooper, Hall, and Huff (1990) found girls
preferred music, but they did not report which type of music, and no mention of sound
effectswasmade. Agosto (2003) reported that the femal e subj ects sheinterviewed spent
more time discussing themultimedia (both audio and visual) aspects of web page design
than any other features, and she came to the conclusion that ”the importance of...[the]
multimedia quality and quantity to girls cannot be oveastated” (p.30). That report,
combined with the girlsin this study mentioning theimportance of music, indicates that
music should be present in the game, with an option to turn it off or, perhaps more
importantly afeaturethat allowsaselection of musical tracksthat reflectsdifferent styles
to be chosen by different players. Thisis not an unreasonable quest as there are non-

educational games already on the marke that offer the player a choice of music.

Conclusion

From the answers supplied by both the girls and the boys, it would be important that the
game being considered for usewith girlshave a bright, colourful appearance. It would
be difficult to exclude any particular colours (except, perhaps, pink) just asit would be
possibly unwise to promote certain colours. The issue would be one of overall

appearance, and that would be of abright nature, that usesmany varied hues and shades.

The presence of music would be an important, if not essential, attribute for many of the
girls. The ability to select different tracks to avoid repetitious music would aso be
desirable. Although it would be difficult to translate what the girls meant when they
talked about bright or happy music, it would be afair conclusion to say that the style of

music found in games that depended on suspense or horror, which is usually slow and
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dark, would be the type of music not preferred by the majority of the girls. Again,
though, the ability topersonally select musical tracks may sdisfy the majority of thegirls.

Recommendation: A variety of music should be available combined with a facility to

select and play different tracks or styles.

Freguent mention was made by the girlsin the focusgroupsthat they liked certain things
depending on their mood at the time. Musical track selection could be an ideal way for
girls to use the computer game the way they feel a& any particular time. Of course, it
could be argued that potential scienceeducation programswould, perhgos, have no need
of music. However, given the importance of the musicd e ement to many of thegirls,

it certainly would not be a negative to have it at least available.
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Narrative

Direct evidence of girls preferring a strong and wel-devel oped narrdive is not readily
identifiablefrom theinterviews. Onlyonegirl, Nicola (10, lines 74-5) made mention of
the narrative saying, “If it's got a good story line, if it's a quest one”, then she would
enjoy playing. In this particular instance, it did not surprise me tha Nicola identifies
narrative as important for her enjoyment as she borrows extensively from the fiction
section of the school library. Obviously to her, agood story is somethingto be enjoyed
and she carries this preference over to computer games she likes. The other girls,
however, did not show any direct evidence for a preference for astrong narrative. | put
thislack of evidence down to me not directly asking my students about the importance
of the story within the context of the computer games they like or in the attributes they
deem important. This reflects my stated desire not to lead any of the students in their

responses through cues given by the questions.

Although there is alack of direct evidence for the preference of a narrative, | believe
thereisevidenceto be inferred from responses to other questionsin theinterview. One
set of questions | posed to my students was to ask them to design acomputer game for
girlsand also to design acomputer gamefor boys. By examining their responsesto these

guestions, evidence can be found regarding the importance of narrative.

When asked to design a game they believe other grls will like, many of the girls
responses indicated the importance of storyline. It was goparent that many of the girls
were influenced by existing computer games, with their descriptions very similar to
games dready used in the school and by other commercial programs. However,
notwithstanding this, the storylineis obviously an element considered desirablefor girls
by other girls, although within the limits set by the interview situation, most of the
responses were simplistic and basic. Of the 68 responses recorded, the majority

described scenarios that included elements such as non-violent action, social ettings,

202



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

sporting scenarios, dolls, or animal care. Many scenarios described by the girls
incorporated problem-solving situations resulting from activities and incidents arising
from the story. However, the significant thing to note is that all the girls based other
game elements around the story - there was not a response that did not begin with a

narr ati ve orienti ng the game pl ay.

The strongest style of story that emerged from the descriptions was one dealing with
socia themes, for example, shopping and fashion, or interpersonal relationships. For
example, Carol (9, lines123-4) had the grl playersdress up dolIsafter which theywould
go out for tea and then return to their pink bedroom. Iris (10, lines 97-100) suggested a
gamewhere one group of friendsin aschool competesfor pointswith agroup that is not
liked, and Kath (10, lines 91-7) combined adventures and problemswith the purchase of
clothing.

It would appear that the majority of the girls perceive other girls' preferencesin avery
distinct, stereotyped manner. Clearly athird of the responses indicate the purchase of
clothing or designing and shopping with friends ascentral themesof the narrative. From
thisobservation, it could beinferred girlsbelievethat whileit may not beforthemselves,
the domestic space is the place for other girls. Consistently, the girls described and
designed a socia world in which girls interact with other girls. This preferenceis
supported by the literature regarding the types of settings and protagonists girls prefer:
girls like to have a place where they can interact with their peers within a safe
environment of familiar, often domestic, objedsand places (Glaubke et al.,2001; Kafai,
1996; Subrahmanyam & Greenfield, 1998).

It isimportant to note, however, that although the central themes of games designed by
many of the girls may appear shallow, the descriptionsof the storyline strongly indicate
thought has gone into the narrative d ement of their game design and that they perceive

the story is an important element. This, too, supports the literature where anumber of
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researchers found girls were attracted to computer games that demonstrate complex
narrativeswhich provide depth to their playing experience (Laurel, in Cassell & Jenkins,
1998c; Murray & Kliman, 1999).

Sgnificantly, some of the girls indicated that the games they would design, and the
stories that went with them, would not necessarily appeal to them personally. Babara
(11, lines 161-78), for example, described an action game shewould design for boys that
relied on a complicated detective scenario then, when she continued the interview and
described the game she would design for girls, prefaced her remarks with, “Wdl,
personally | would likethat game | just described” (line 196) before descri bing a magic-
based game dealing with agirl making decisions about her own actionsin school. Carol
(9, line121) aimed her design squarely for “red girly girls” when she described thedolls

and the dressing up in her girl game.

Throughout the descriptions given by the girls regarding their girl-game designs, |
detected a very strong feeling that they were designing for a group that exists in their
minds but not in their persond realities of how they themsdves interacted with their
environment and friends. My interpretation is that they were saying, “Yes, | know girls
are supposed to be like this and play like this and through my game design | am
acknowledging this stereotype, however, | personally reject that way of thinking for
myself. | am an individual and want to be treated as such”. To me, this is a clear
demonstration of gender stereotyping by many of the girls. When asked these questions
about what other girlswouldlike, many of the girlsseemed to rely on stereotypesin order
to supply an answer. This does not surprise me for the literature informs us that
stereotypesareaway of organisinginformation and so become useful in situationswhere
explicit information cannot be given, thus allowing generalisations to take over (Deaux
& Kite, 1993; Hyde, 1996; Unger & Crawford, 1992). By using a stereotype to answer
the question, | believe the girls may have thought that they were providing a socially
acceptableanswer toaquery that they couldanswer satisfactorily regarding themsel ves,
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but not about another group; this was the safest way to supply an answer they thought

would be acceptable to me.

Thispointsto alarger problem that may need to be faced in environmentsother than the
computer laboratory. If the stereotypes many of my girls appear to believe continueto
hold sway, then social pressure will cometo bear on my girlsto maintain the stereotypes
and publicly conform to them (Katz & Ksanak, 1994; Maccoby, 1990; Smith, 1987).
Thiscould force thegirls, i n someinstances, to forgo computer games they might rather
play and instead use computer games deemed more socially acceptable for them, but not
individually preferred, thus robbing them of a possible enjoyable and educative
experience. If so, then it is imperative that these stereotypes be challenged in the
classroom for what they are, complex myths perpetuated by people prepared to support
rather than challenge them. Thegirls, and the boys aso, should be encouraged to look
critically at social expectations about the types of computer games they are supposed to
like in comparison to the computer games they actually do like, and make a claim for
their own individuality. Doing this represents a reflection of Lincoln and Denzin's
(2000) “seventh moment” of qualitative research that is a foundation for my overall
search for more equitable outcomesfor grls’ involvement in not only science education

but in their livesin general.

Tome, particularly inlight of what Connell (1987) has said about the greater differences
within agender group than between gender groups, | find theissue of individuality to be
of strong interest.  Without pre-empting any conclusions that | may derive from my
research, | am inclined to assert that tresting my students as individuals rather than a
homogeneous group may pay greater dividends for their learning. Thus, a diversity of
software (albeit with similar learning outcomes), beingmade availabl e for individual sto

choose may beaway to engage al my students.
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In contrast to the domestic setting for girls, the storylines the grls incorporated into
games designed for boys illustrated a strong emphasis on violence, sport, scary
environments, and action. The responses also demonstrate that the girls seem to hold
stereotyped views regarding preferences of boys. Reaurring themes throughout these
‘boys games were fighting with wegpons, racing with machinery, and basic vioence
against all manner of people and machines. Overall, the girls' responses indicate that
boys require a shallow storyline, with the narrative usudly serving simply as avehicle
to drive the action and violence of the game. Also, the storylines described by the girls
as being suitable for boys give an indication of what they perceive asaboy’s game and
would probably avoid as being unsuitable for themselves. Thusit seemsto beimportant
to ensure that for potential educational games being considered for use with girlsto not
have these types of storylines as the driving force behind the game play if girlsaretobe

part of the target audience.

Recommendation: The narrative should not be present smply to justify the presence of

violence.

| also asked the boys what they would put into a computer game they might design for
girls. From their responses it could be concluded that they too perceive a storyline as
being important for a successful girl’s computer game. Of the 59 responses to this
guestion, many gave detailed outlines of what their ‘grl’s game woud be about,
responses which painted mainly a picture of grls involved in domestic storylines.
Shopping, fashion, dolls, and animals (particularly horses) were recurring themesin the
storylines advanced by the boys. The lack of violence was apparent, and this also
extended to alack of action for the grls. The boys clearly perceived girls as preferring
amuch more docile and slower story than those they ascribed to boys. Thisisimportant
to note, as games that demonstrate a domestic orientation may be deemed by boys as

being suitable only for grls, possibly turning them away from cetain game designs.
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Because part of my research aim is to identify game attributes inclusive of all students,

this finding needs to be kept in mind.

The boys also saw games they designed for girls as being simpler and easier than those
they would design for themselves. Barry (11, lines 115-6) for example, claimed that a
game he would design for girls “would be more easy going, not too challenging”,
implying that girls would not be able to handle the intellectual complexity of a boy's
game. Thisindicates that a game design that isto gpped to both girl sand boys should

not appear to be simplistic or to be following a simplistic storyline.

Another source of datathet shed light on the importance or atherwise of the narative to
my studentswasthe survey of gamesthat are liked and disliked. 1nexamining thelist of
computer games identified by the girls as ones they liked, very few could be judged as
narrative-driven. Of the 131 discrete titles®* mentioned, only four games that can be
considered narrative-driven were mentioned by more than one gifl as being liked: the
Zoombinisseries (51 mentions), the Carmen Sandiego series (14), Harry Potter and the
Philosopher’ s Stone (seven), and Goosebumps (three). However, thismay indicate the
dearth of narrative-driven computer games availablein the marketplace. The Smsseries
was mentioned 23 times but | am not convinced the storyline is strong in this series of
games. Thisseriesrepresentsmore of acartoon simulation of real life, inwhich the story
isbasically supplied by theplayer and what they wish to do with their characters. The

popularity of this set of programs may have more to do with the presence of multiple

11

| am not claiming to be familiar with all the titles listed by my students. Although |
am familiar with the majority of the titles through my own game playing and
computer magazine reading there are still a small number of titles with which | am
unfamiliar. When examining an unfamiliar title | relied on the student’ s written
description of why the game was liked or disliked in order to make a decision about
what genre the game fitted and the likely make up of it in terms of features and
attributes.
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characters and domestic settings, and the nurturing of characters, attributes discussed in

other sections of the analysis.

Of the 79 gameslisted by the girls as being disliked, the Carmen Sandiego series (eight
mentions), the Living Books series (seven), and Goosebumps (three) were mentioned by
more than one girl. Obviously, due to the small number of games with a narrative
mentioned, it cannot be determined from either of the‘liked’ and ‘disliked’ liststhat the
presence or otherwise of astrong narraive was the reason why these particular games
were liked or disliked, but the indication by the girls that more individuals mentioned
narrative-driven games as liked may offer weak support for the presence of a storyline
asapreferred attribute. However, an alternate view can be extrapolated from the same
figures by postulating that the majority of games listed as liked do not have a storyiine
asthegame’ sdriving force. Other sources need to be examinedin order to make a sound

judgement regarding the attribute of narrative.

Thethird source of data also did not supply strong support for the presence of narrative.
Datafromthe observation sessionsindicated that, amongthe more popul ar game choices,
only the Carmen Sandiego series and the Living Books series appeared in the top ten
games selected by girls (Appendix 3). Although the range of games avalable in my
schoolsis small, with few based upon a narrati ve, it appears that girl s prefer to engage

in arcade-style game play.

The data obtained from the focus groups, however, tended to confirm the importance the
girls attached to the presence of a narrative in computer games. It was strongly agreed
across all ages that astory is important. It appears that the main reason a storyline is
important is that it orients the player about why they are playing the game and informs
them what they are required to do in order to successfully complete the game. It was
generally agreed that without this, there is little point in playing a particular game.
Amaro and Moreira (2001) support thisview with their research that indicated that girls

208



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

need the narrative to assist them to make sense of the multiple events that happen

throughout the playing of a computer game.

Of course, the girls acknowledged that some types of games did not require astory, with
arcade games gaining mention severa times. It was generally agreed that a story would
not enhance the typical arcade game which was perceived by many of the girls as

something to be played simply to pass the time rather than to learn.

As stated in earlier sections, one of the aims of this research is to find attributes of
educational computer games preferred by both grls and boys in order to identify
programs that are inclusive of both sexes. Therefore, finding out about the importance

or otherwise of narrative to the boysis equally important.

In examining the dataderived from theinterviews, asimilar inferenceto that drawn from
the girls' responses can be made in relation to the boys' preference regarding narrative.
Again, direct evidence of the desirability of astrong narrative was not readily provided.
Aswith the girls, only one boy made a direct reference to storyline as being desirable.
Eric (11, lines 60-61) claimed the way the storyline is set adds pleasure to his game
playing. Hereinforcedthisclaimwhen, in areplyto the question of what he did not like
inagame, he stated, “ It’ susually the storyline and it’ sa bit likeyou have todo awhole
lot of things, usually for no reason” (lines 77-79) indicating that, for him, if the story is
not relevant to the game, but is just an excuse to move from one game area to another,

then thereislittlepoint in having it.

When asked to design acomputer gamefor other boysthey, too, resorted to stereotypes,
asdid the girls. When asked to design acomputer game that other boys might enjoy, as
agroup they opted for storylinesthat lent themsel vesto action, aggression, competition,
and violence. Unlike the girls, many of the storylines provided by the boys were

simplistic and appeared to be present simply to allow fighting to occur. It concerned me
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that the majority of these boys seem to perceive boys, as a group, as enjoying such
violence-oriented games. This popular perception appears to be a stereotype held about
boys and computer games. However, there was evidence that non-violent competition
drove a number of preferred narratives, for example, car racing, goorting contests and
problem solving, thereby indicating that a storyline incorporating such scenarios could

be acceptable to the boys, as a group.

In analysing the games ‘liked/disliked’ survey list provided by the boys, there is less
evidence than supplied by the girls for narrative-driven computer games. Only a small
number of boys mentioned games with this feature, with the Carmen Sandiego series
(four mentions), Harry Potter and the Philosopher’s Sone (four), and The Lord of the
Rings (three), being the only narrative-based games to recei ve multiple mentions. In
considering the ‘disliked’ games, several narrative-driven games were mentioned
multipletimes. | acknowledge that thisisweak evidence but | am suggesting, as with
thegirls, this pattern indicates that narrative is not acentral feature preferred by many of
the boys, particularly when considering the other games listed, noting that the majority
were arcade-style games which depend on fast rather than thought-out responses for

SUCCessS.

Stronger evidence, however, could be found from the data that was generated in the
observation sessions. With access to narrative-based games, would the boys be more
likely to use them? It could be argued that the boys may not have had much access at
home to narrative-driven computer games because the games purchased for them by
parents could be the type of games parents believe fit the stereotype of boys' likesand
dislikes.
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Table19: Narrative-driven gamesobser ved being played at school duringlunchtime
computer laboratory sessions. (F=127/ M=127

Gametitle Selected by Selected by

(or series) individual girls individual boys
Carmen Sandiego 34 27% 28 22%
Living Books 13 10% 3 2%
Imagination Express 11 9% 5 4%
Goosebumps 9 8% 5 4%

Table 19 details the frequency of lection of narrative-driven games during the
observation period. It is clear that the boys did not choose available narrative-driven
gamesasoftenasdidthegirls. During the observation sessionsonly one narrative-driven
game, Myst, was played only by boys. What is evident from the observationsisthat the
boys enjoyed the arcade-style of game, apattern that reflectstheir responsesonthesurvey
of gamesthey liked and disliked. Arcade games, as | have already noted, do not usually

rely on narratives to drive the action.

The focus group data presented a contradictory view when compared to the data
generated by the other sources. The generd agreement amongst the boys, and this was
evident across all agegroups, is that anarrative is an important e ement of a computer
game. The same reasons given by the girlsin their focus group sessions were evident
amongst the boys. The perceived role of the storylineisto give the player apurpose, to
explainwhy certain tasks need to be performed, or to inform why someone or something
Is the enemy. As one boy explained, “It helps you understand why you are doing it”.
Again, as with the girls, the boys seemed to be aware that some types of games do not

require a storyline, with arcade games bang given as an example.
Overall, the evidenceindicatesthat the boys, although appearing to claimthat astoryline

isvery important in acomputer game, regularly nominated or selected games that either

do not have astoryline or, if present a very weak storyline.
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Conclusion

The preponderance of direct dataindicatesthat the computer games many girlsplay for
enjoyment do not incorporate a detailed storyline. Data generated through the focus
groups, where the issue of narrative was directly addressed, indicates a strong
endorsement for the presence of astoryline. Thisinferenceis strongly supported by the

girls consistent use of astoryline as a design element for ther gamesfor girls.

Unfortunatel y, the need for a narrative is one of the few attributes that does not appear
to be an attraction for many of theboys. Whereas in previous sectionsof this chapter it
was shown that boys could and would accommodate grl-friendly attributes, in the case
of narrative many seem to view it as a distraction and ultimately as a negative dtribute
for a computer game. However, the primary aim of my research is to identify girl-
preferred attributes, and so | concludethat the evidence suggestsstrongly that educational

computer games with relevant storylines need to be included in the selection criteria

Recommendation: That the game should have a storyline that is integral to the game
play.
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Charactersand Avatars

At the outset of this section it should be stated that the quegions that deal withthe main
charactersin students’ preferred computer games focus on the gender of the character
rather than on the importance of having a main character. Also, it needs to be
remembered that many computer games do not have main characters that represent the

player, for example, arcade ‘ shoot-em-up’ games.
From the 137 (F=63 / M=74) students who were asked whether they prefer to play asa
male character or female character in a computer game the responses in Table 20 were

obtained.

Table 20: Preference for afemaleor male protagonist.

Girlswho prefer man character to bemale 15 24%

Girlswho prefer man character to befemale 28 44%

Girlswho don’t care/don’t know about gender of main character 20 32%

Boyswho prefer main charader to be male 51 69%

Boys who prefer main charader to be female 3 4%

Boys who don’t care/don’t know about gender of main character 20 27%

Total of girlsand boysdon’t care/don’t know about gender of main
character 40 29%

From Table 20, alarge majority of the boys seem to prefer amale character to represent
them on the screen, whereas the girls do not seem to have the same strength of
preference, with less than half indicating preference for afemale character, and almost
a quarter indicating preference for a male character. This is an interesting finding in
relationtotheliterature, especially compared with thestudy by Littletonet al. (1998) who
found that girlsidentified with thefemal e charactersthey usedinthe‘grl’ version of the

game more than they identified with the male characters. From the results of that study
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(aswell asGlaubkeet a., 2001 and De Jean et a., 1999), | expected agreater indication
by the girlsof apreference for afemale character. However, their reasonsfor preferring
a male avatar became clearer when their answers to the follow-up questions were
analysed.

When a child indicated a preference for a character with a particular gender h/she was
asked why. The qualitative data provided by the students paints an interesting picture
regarding how they perceive the game character under their control to be ableto helpor
hinder them in successfully playing a game. It appears that some children believe that
the gender of the computer character can make a difference to the success or otherwise
of some types of computer games, for example, role playing and Rea Time Strategy
gamesthat often utilise strong male characters. Theresponsesof somegirlsindicatethat
they perceive amale avatar asbeing ‘ physically’ better suited to playing agame - “Boys
[referring to the gender of the computer avatar] aremore adventuring than girls, they like
exploring and stuff”, claimed Helen (10, lines175-6), while Joan (10, line 137) stated:
“they’ remore strong and stuff likethat”. Other responsesindicate that by using amale
avatar the chances of successfully completing the ggme were increased - “[maleavatars]
are ableto [do] more stuff than girls ‘ cause girls usually are not very good on computer
games’, claimed Alice (11, lines 212-14). It seems that some of the girls believe that
manipulating a male avatar will result in greater enjoyment because success is more
likely. This may be aresult of socia conditioning that some girls experience in their
everyday lives where they often see and read about male figures successfully engaging
in physical situations, as well as their own social experiences of boys being generally
more active while they are expected to be more quiet and conforming. Perhaps some

girls may project this belief onto their on-screen characte's.

Thisisacrucia point to note because if Agosto’s (2003, p.28) claim istrue - that girl
characters can “bolster girls' feelings of assurance and self worth” - then having a

perception that only a male computer character can guarantee success might damage
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girls’ self esteem and be afactor that turns them away from computer gamesthat rely on
the main character’s actions for success. Agosto’'s view gives rise to a call for the
inclusion of arange of active female characters in educational compute games to be

made available to girls.

These responses provide one of the sadder points | discovered through my research. It
appears that a number of grls believe that the gender of the character on the screen
dictates how the character performs. They seem to be unaware that the pixelated
representation on the screen can do anything the programmer wishes it to. To many of
thegirls, if itisa‘male character it can generally jump higher, move faster, and carry
heavier objectswhen comparedtoa‘female’ character. Although the choiceof character
has no real or direct effect on the game, many girls in my study perceive that it does.
Perhaps | should not be surprised with this, however, because my earlier tertiary studies
in children’s literature indicated similar scenarios in the majority of books written for
children, scenarios in which the male protagonist is smarter, stronger, and more
adventurous than the ‘average’ female chaacter (Baka & Freebody, 1989; Davies,
19893, 1989b, 1993; Freebody & Baker, 1987; Gilbert & Taylor, 1991). If thisiswhat
girlsare constantly being told by storiesthen, to them, it islikely to betrue for computer

games.

However, what disappoints me most is that this aspect of gender stereotyping in
children’s books is something that | regularly discuss with all the children in my two
schools in order, first, to raise awareness that stereotypes can be found in a variety of
places and that we must be alert to them and, second, to foster an understanding that
although we conti nually see protagoni sts in stories doing certain stereotyped actions it
does not mean that it hasto bethat way inreal life. People can maketheir own decisions
about what they do and say. However, theseresultsindicate that either the children have
not taken these discussions ‘on board’ as much as | had hoped or they are unable to

transfer the discussions across meda types and apply them to computer games.
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| found thisto be a sad and, in some ways, frightening finding. Sad inasmuch as some
girlsseemto believe that they cannot perform aswell asboys, and frightening to seethat
some girls do not realise that the picture on the screen is only an image. Inreality, the
image can be of anything and still perform exactly how the programmer decides, having
a male appearance does not necessarily increase the chance of success, nor does the
depiction of a female necessarily detract from the enjoyment the game can provide.
Although thisfindingisoutsidethe brief of my researchitiscertainly onethat | will keep

inmindwhentalking to all the children during future sessionsin the computer | aboratory.

A number of girls, however, indicated a preference for a female character to represent
them. The most common reason for this preference isthat it is natural to choose a girl
character. Other responsesindicate an acknowledgement that girl characters can bring
adifferent dimension to game play. Elizabeth (8, lines 134-5) indicated that shewants
agirl character because*they can sometimes be smarter than boys’, while Elsie (11, line
152) stated that “ girlsare moreinteresting than boys’. Perhaps she seesamale character
asbeing aone-dimensional stereotypethat only uses brawn and muscleto succeed. Thus
the choice of a female screen character is based on simple stereotyping and lack of
understanding of programming. Although onthesurfaceitisgoodto seegirlschoosegirl
characters, it appears to have been donefor ill-informedreasons. This stereotyping was
identified by one boy, Eric (11, line 252) who described male computer characters as
being “too macho” and prefers a female character. In analysing the data from an age
perspectivethere appearsto be no identifiable trendregarding the preferred gender of the
main character by different-aged children.

Aninteresting issue arising fromtheinterview analysisisthat 29% of the students do not
seem to care about the gender of the main character or simply do not know or hold no
opinion. Only onegrl, Denise(9, line 21) mentioned that she does not like a particular
game because “you haveto be aboy”. Equaly, only one boy mentioned that playing as

agirl character is anegative aspect. Neil (12, lines52-3) does not like games “that are
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not very violent and maybe adventure games with girl characters’. Overall, this pattern
may indicate that the character gender is not a crucia aspect of a computer game for
many children, a proposition which does have small supportin the literature (Chappell,
1997; Joiner et al., 1996).

Thereisan identifiabletrend between boys and grlsin terms of the importance of game
characters. Girlsmentioned characters when describing their favourite games 30 times
whereas boys mentioned characters only eight imes. | inferred that the presence of a
character is likely to be more noticed by girlsthan it is by boys, perhaps indicating that
for an educational computer game to appeal to gifls the use of characters to facilitate

game play can be viewed positivey.

The responses of the gudents also indicate two distinct types of characters as being
important to them: (i) character(s) that can be created by the player and, (ii) character(s)
supplied by the program.

For the girls, being able to create their own character is a recurring positive theme
throughout the interview data and the data generated from the survey sheets concerning
favouritegames. Thispointisillustrated by the numerous times the Zoombinis series of
problem-solving gameswas mentioned. Theinitial activity inwhich aplayer engagesin
this seriesis to create a party of 16 Zoombinis which the player guides through a set of
problems with the objective of safely delivering them to their village. A varigy of
attributes can be assigned to each creature making themuniqueindividuals. Their unique
attributes are the featuresthat key thelogic puzzles. Girlswho mentioned the characters
used descriptors such as “cute”, *cool”, and “funny”, and it appears as though the girls
were claiming ownership of the game through the character constructions. Thisappears
to be amajor contributor to their enjoyment of the game. Interms of age, the 10- to 12-

year-old-girls made more mention of the importance and fun of creating their own
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characters. Inrelation totheboys, the creation of aplayingcharacter was mentioned only

asmall number of times and was spread evenly across the age groups.

It isnot just being able to make creatures that appears to appeal to many of the girls, but
also being able to make people in the game. This is demonstrated by the significant
number of girls mentioning the Sms series of programs in the survey sheets as being
liked. This series of programs involves a player creating a family, housing them and
controlling their activitiesand social interactionswith other characterswho are controlled
either by other playersor by the computea’ sartificial intelligence script, within the game
environment. Heather (10, lines 10-12) described it as a game she likes because, “there
arelike people that you can actually creste and make them do things. And they can buy
pets, and then [the] pets become pat of thefamily’, while Nicole(11, lines 10-12) likes
it because“you get to design your own things and make the people do whatever you want
and design people. You get to buildhouses’. The popularity of the Sms serieswith the
girls seemsto reflect the feminine attribute of nurturing. They are aleto develop their
charactersasa‘family’ and watch them grow and prosper. Thisinferenceis supported
by the literature which reports that girls want to build relationships with the characters
they creae in their compute play (Cassell & Jenkins, 1998c, Purple Moon, n.d.).

In contrast, when boys mentioned the Sms seriesin the survey they generally referred to
the objectsthat can be built or collected, rather than to nurturing the * human’ characters
in the game. Thus, even in agame designed with caring for the characters asthe main
purpose, the boys seemed to be mainly interested in how they could manipulate the
computer-mediated environment to their own advantage. Thisinterpretationissupported
by Dalton (1990) and Passig and Levin (1999), who both maintain that boys want and

need to control the computer in order to gain the maximum enjoyment from its use.

The data provided by the focus groups indicates that neither the girls nor the boys hold
any dogmatic views on which gender the player’s character should be. The girls
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generally agreed the gender of the player’ s character does not really matter. However,
notwithstanding this, the girls indicated that they would prefer to have the choice of
character gender rather than the program dictate it to them. Thisis particularly evident
with the 11- to 12-year-old girls, whereseveral indicated that, depending on their mood,
they may choose a boy character or agrl character. For example, one 12 year old grl
stated that, “ sometimes you like being aboy if you want to blow somethingup”. Again,
stereotyping for character selection is evident, however, | would still recommend

allowing the player to select or design their own character.

Recommendation: That a range of avatars should be available to players, with both

genders being represented in the selection.

An extension to having the choice of the character’s gender is the option of actually
designing the character' s appearance Many of the older girls indicated that if a man
character isavailablethey like the opportunity to designits physical appearanceand also
to select its clothing. This preference suggests a continuation of the doll culture that
many girlsexperienceintheir infant years. Perhapsadding thisfeature to an educational
computer game would provide familiarity and encourage some girls to use particular
programs. However, thisdoes not mean that the characters should be ableto be designed
inpink only or clothed in dresses. | support Fiore' s (1998) research which indicates that
girlswant to construct and dresstheir character in an adventurousand sporty manner that
will befit the action found in many computer games. Their characters will be designed

to reflect the action in which they partake.

Recommendation: Allow the player to design/create the appearance of their own avatar.

The focus group responses of the boysindicate that they take a more utilitarian position

in regards to the gender of the main character; its gender does not appear to be of
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importance to them. Rather, they seem to regard as important what the different
characters can do in the game. The boys generally agreed that they would choose a
character that has the attributesneeded to solve a particular puzzle or defeat a particular
opponent. If the gender of that character isfemale, so beit. The boys seem to recognise
that game designers often give different characters specialist ‘skills' to use throughout
thegameandthat the strategy to be successfu meansyou choosethe character best suited
tothetask in hand. Perhapsthisdemonstratesabetter familiarity and understandingwith
how characters are designed in computer games than that demonstrated by many of the
girls(Griffiths & Hunt, 1995). However, it wasa s0 generally agreed amongst the boys
that if the skill attributes of all available characters are identical then they will probably
choose aboy to be their avatar. This pattern is supported by the results in Table 20.

The focus group responses also indicated that both the girls and the boys are awarethat
not all computer gamesrequireamain character. A number of children pointed out that
games such as Aquanoid and Diamond Mine, gamestypical of the arcade genre, do not
need any characters. Thus the children tend to see the issue of character gender as
relevant only in games that requirea main character. The presenceof afemale or mde
character needs to make sense, not just being present in order to make the game apped
toonegroup or another. Perhapsthis perception represents acertain sophisticationinthe
children’s understanding o the role of themain character, be it literature or computer

games.

Conclusion

From the data analysis | could not conclude that having the main character depicted as
femaleisan essentid attributeof girl-friendly software. Althoughthisfinding contradicts

the mgjority of the literature, and my own personal ‘ gut feeling’, it cannot be supported

unequivocally by the data provided by my students.

220



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

Therecommendation | would makeinrel ation to the gender of the main character istwo-
fold. First, make available aselection of charactersat the beginning of play representing
both genders, thus allowing the player to select the character’ s gender with which they
are most comfortable and, second, allow the playerstheoption of actually‘ creating’ the
character by selecting the attributes that make up thephysical ook of the character. This
would allow ownership of the character by the player and, particularly for girls, allow
nurturing of the character, thereby increasinginterest in the outcome of the game. Inthe
case of science education software, if girls could choose a girl character, and that
character succeeds in ‘winning’ the game, then possibly the success of the avatar in
science on the screen could encourage the girl player to enjoy and achieve in real-world

science education.

The other recommendation | would make is one that does not concern the design of
computer games. | would urge teachers to discusswith students the gender stereotypes
presented by computer games and expose them for the falsehoods that they present to
young children. A Ithough thisisoutside my stated aim of providng alist of gir-friendly
attributes, it does fall within the realms of Lincoln and Denzin’s (2000) call for amoral
perspective on research. While ever some girls hold the belief that boys are superior,
many will want to play as a boy in their computer games. As teachers, we need to
explain that the depiction of amale character onthe screen doesnot necessarilyincrease
the likelihood of success. Either gender could be a valid choice for the successful

completion of agame.
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Collabor ation/Cooper ation and Competition

Theattribute of compdition figures prominently inthereview of theliterature, with grls
reported as not wanting competition and boysregarding it asan essential element. Inthe
interview data, only afew girlsdescribed attributes of computer gamesthat could perhaps
beinterpreted ascompetition being something they like. A small number mentioned high
scores or point scoring as being an attribute they enjoy in a particular game but in all
cases the context indicates they like competing against themselves rather than against
another person or the computer. Alison (12, lines 179-83), for example, gave asareason
that she enjoys playing a particular game as, “I just like to try and beat my last
[score]...it's trying to make yourself beat what you tried to do last time”. Alison, inthis
case, is clearly competing with herself. Only weak support for this result can be found
in the literature, with Caftori (1994) reporting that younger girls, especiadly in Year

Three, enjoy point accumulation and trying to achieve the highest scores.

A similar situation was found with the boys, where only avery small number mentioned
attributes that could be interpreted as a desire for competition. Jeff (8, line 10) for
example, likes aracing gamebecause “you get to competewith other peoplein racing”,
and Shane (11, lines 64-8) likes playing one game in particul ar because “you’ ve got a
time limit and me and my friends always try and get better times than each other”.
Clearly to Shane and his friends, competition is an attribute that enhances their

enjoyment.

Competing against themselves, though, does not seem to be a strong factor for many of
theboys. Onlyoneboy, Peter (12, lines52-5), mentioned thisaspect, saying that helikes
aparticular game because of “how it’s so simple but...so addictive, like if you lose you
want to play again just to beat what you did before”. Interestingly, some boys do not
seem to percelve playingagainst the computer asplaying against themselves. They seem
to perceive the computer as alegitimate opponent that needs to be beaten. Raymond (8,
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lines 16-18) likes playing a particular game because “you haveto try and make up words
that arereally hard and you haveto try and beat the computer”. He views the computer

as his opponent and wants to compete egainst it and defeat it.

Competition in the form of collecting objects or pointsis more evident in the interview
data gathered from the boys when compared to the girls. Asagroup, the boys appear to
find scoring points, making a high score, beating a previous time, collecting objects, or
going up alevel as being adesirable attribute more often than do the girls. Asreported
above, very few girls mentioned points, or collecting objects, although a larger number
did mention going uplevels. However, once again, not enough evidence is availableto
infer that in general the attribute of amassing points or objects is essential for girls or

boys’' enjoyment.

Whether the lack of evidence indicating a preference for competition or otherwiseisdue
to the way my gquestions were worded or because my students do not think it is an
important feature | cannot determine. However, some indication of whether the girls
prefer cooperation or competition may arise from the quantitative data generated from
questions asking whether they prefer to work on acomputer or play computer games by

themselves or prefer to do so with afriend.

From the 196 (F=97 / M=99) students who responded to the question of whether they

prefer to work on the computer alone or with afriend the following figureswere derived.
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Table 21: Preference for working by themselves or workingwith a friend.
Girlswho prefer to work alone 48 49%

Girlswho prefer to work with afriend 38 39%

Girlswho prefer to work 50/50™ 11 | 12%

Boys who prefer to work alone 42 43%

Boys who prefer to work with afriend 38 38%

Boys who prefer to work 50/50 19 19%

Table 21 indicates a near majority of my students prefer to work on a computer by
themselves. A small number indicated they did not mind either way. The figuresin
Table 21 indicate that bath the boys andthe girls generally prefer to use the computer by
themselves and not share with another, although with the caveat that the difference does

not appear significant.

From the 208 (F=106 / M=102) studentswho responded to the question of whether they
prefer to play computer games alone or play with a friend, the following figures were
derived.

Table22: Preferencefor playing computer games by themselves or playing with a
friend.

Girlswho prefer to play computer games alone 50 47%

Girlswho prefer to play computer gameswith afriend | 37 35%

Girlswho prefer to play computer games 50/50 19 18%

Boys who prefer to play computer games alone 44 43%

Boys who prefer to play computer gameswith afriend | 42 42%

Boys who prefer to play computer games 50/50 16 15%

12

50/50 represents sometimes preferring working by themselves and sometimes
working with afriend
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Table 22 shows a near mgority of my students prefer to play computer games by
themselves. Aswiththefiguresin Table 21, agmilar responseisevident hereinrelation
to playing although, interestingly, dightly more boys indicated that they prefer to play
with others. | view thisasaweak indication that the boys liketo compete with friends,
which is preferred to competing against the computer. Possibly, this allows social
interaction but in a competitive environment. On the other hand, | interpre the girls
stronger preferencefor playing aloneasindicating that they would rather play against the
computer than to compete against their friends. | make this observation through the
knowledge that most games do have acompetitive el ement and so many girls perhapstry
to avoid the confrontation that competition can often bring by avoiding playing with
friends. Also, it may be that, as the figures on working alone or with afriend indicate,
that many of the grls simply do not want to share the computer with anyone else.
Possbly, they want to maximise their use of the often limited amount of time available
at school for computer use, especially intheschool environment. It appearsfrom Tables
21 and 22 that cooperation or social interaction in regardsto computer useisnot afeature

of great ggnificanceto ather thegirls or the boysin my study.

This does not mean, however, that programs that accommodate cooperative interaction
will not be preferred by girls or boys. Data generated from the lunchtime sessions do
lend weight to the belief that both girls and boys are willing to cooperate voluntarily on
acomputer. Part of my observation included noting the number and sex of studentswho
either shared acomputer or played alone. Overthe 87 lunchtimesessions| observed that
there were somegirlssharing in dl but 21 of the sessons and some boys sharing in all

but 14 of the sessions.®®

13

It should be pointed out, though, that in one of my schools there were enough
computers for each child in a class and the computer teacher discouraged more than
one user per computer. This may have spilled over to the lunchtime sessions at that
school, with students going to a single computer athough there was no requirement
or direction from me to do this. What | did notice, though, was that many students
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Whereas this does not prove that both boys and girls prefer to cooperateand share with
other students or not, it does show that students are willing to share if not enough

computersare available. The students could havereturned to the playground if they did
not want to share acomputer with another student. Thusit may beinferredthat including

featuresthat encourage cooperation between players will not necessarily deter either the
girlsor the boysfrom playing. Oneaspect from the observationsthat | noted, but which
does not directly concern my research, was that in the 87 sessions only 14 had a
mixed-sex pair sharing a computer, and this was usually the same pair. It appears that
the boys are prepared to share with other boys and girls with other girls, but they do not
wish to share with the other sex. Thisis something that perhaps | should be aware of

when pairing up children for educational activities.

When discussed in the focus groups, preferences for attributes of competition and
cooperation were again unclear. The younger girls, 8- to 10-year-olds, indicated a
preferencefor cooperation when playing games, saying that being ableto get suggestions
from friends or help if stuck on something are reasons that playing cooperatively is
enjoyed. Overall, they gave astrong indicationthat social interaction generated through
playing a computer game with friends far outweighs any fun they might gain through
competing with another person or with the computer. Thisis supported by the findings
of Murray and Kliman (1999), aswell as Miller, Chaika, and Groppe (1996) who, from
the focus groups they conducted with girls, interpreted a ssimilar preference for social
interaction, with the computer game facilitating socializing within the group. However,
itiscontrary to Caftori’ s(1994) study that reported young girlswere keen to competeand

achieve the highest scores.

sitting next to each other at this schod selected the same game to play, so possibly
they were, in an adaptive way, playing in a cooperative manner. The other school did
not have enough computers for one student each and so the students there were used
to sharing and this behaviour may have spilled over to the lunchtime session.
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A preference for cooperation does not extend to the 11- to 12-year old girls where a
preferencefor competitionismore evident. Therewas no consensus regarding who they
prefer to compete against. Some girls mentioned that they prefer to play against afriend
whereas others prefer to play against the computer. Those who mentioned that they
wanted to compete against a friend indicated that the computer was a too hard and
frustrating opponent, whereas those who indicated a preference to play against a

computer did so because they did not want to get into a conflict with their friends.

However, notwithstanding a liking of the competitive element, there is till a strong
theme evident amongst the olde girls of playing computer games by themselves.
Various reasons given for this, and generally agreed to by other girls in the groups,
include not wanting to argue over which game to play, not fighting over who uses the
mouse or keyboard, and having alonger turn at the game. One girl mentioned that she
often sel ectsthetwo-player modein Aquanoid, although sheplaysby herself, becausethe
two-player mode gives her twice aslong to play. Other girlsin the groupsindicated that
they, too, adopt this strategy in order to play for alonger time. These opinions support
the earlier figureswhich indicate that many girls want as much time on the computer as

they can get, even if it means sacrificing socia interaction with friends.

Data generated from the focus groups involving boys paints a slightly different picture.
With the boys, the younger ones indicated a preference for competition while the older
boys appear to prefe cooperation with their friends, particularly against the computer.
Again, though, thisdoes not mean that the ol der boys do not enjoy the competitiveaspect
that computer games supply. When analysing the type of competition they prefer, it is
evident that playing alone against the computer is the first choice, followed by joining
with friends to play against the computer, with the third preference being competing
directly against a friend. It appears from the data that the boys, particularly the older
ones, enjoy the social interaction facilitated by playing computer games as much as do

the girls.
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The data from the focus groups indicates strongly to me that the socia interaction
provided through computer game playing is strongy enjoyed by both the girls and the
boys. Thereis no strong and consistent evidence that girls dislike competition per se,
however competition that involves playing against afriend does not seem as popular as
the enjoyment gained from competing aganst the computer. For many girls, keeping
friendshipsintact ismoreimportant than the gratificati on gained from competing agai nst,
and perhaps defeating, afriend. Similarly, the boysindicated thatif they areinvolvedin
competition they prefer it to be with afriend playing against the computer.

The information provided by my students echoes the literaure, with both being
ambiguous in the final conclusions. A number of researchers have reported that
competitive elements in computer games do not turn girls away from playing (Caftori,
1994; Chappell, 1997; Malone, 1981; Signer, 1992), whereas other researchers have
reported the opposite; first, girlsdo not like competitive elementsincomputer gamesand
the presence of these competitive elements turn them away from the game, and, second,
that boys, who want competitive elementsin their computer games, aredrawn naturally
to them (Arch & Cummins, 1989; Kdly, in Cassell & Jenkins, 1998a; L ockheed, 1985,
Serbin, Powlishta, & Gulko, 1993). My peasonal feeling about this attribute is that
competition will not necessarily turn my female students avay from playing an

educational computer game.

The girls do not identify competition per se a a negative. Although the interview data
is not conclusive in regards to this, other data indicaes that competition is more than
acceptable to many of the girls. In fact, through the focus groups, many of the girls
mention it as an aspect they particularly enjoy. The way they want to compete may be
different, however, to what would normally be understood about how boys like to
compete. | believe the literature, when referring to competition, means competition
against other people, and so tends to make the blanket assumption that competition is

perceived by girls asanegative attribute. However, | interpret my data asindicating that
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itisnot the element of competition that turns girls away, rather theformthat it takes. To
the girls, competing appears to be fine as long as they are competing against the
computer, not afriend. Thisinterpretation fitswith Chappell’ s(1997) findings when she
reported that her hypothesis that competition will turn girls away from acomputer game
could not be supported by the quantitative data she collected. My qualitative data dso

fails to support her hypothesis

Although the quantitative data indicates that both the girls and the boys generally prefer
towork and play by themselves, the qualitativedataindicates that if they are required to
share with others then they prefer to cooperate with them rather than engage in
competition. However, this does not mean that they want to interact all the time with
others. My data aso indicates a strong preference for playing alone, without the
hindranceor presenceof others. Thisresult aso contradictstheliteraturewhichinformed
methat girls want to play computer games together, rather than by themselves (De Jean
et a., 1999; Elliot, 1990; Hawkins, 1987; Henney, 1986; Laurel, in Cassell & Jenkins,
1998c; Murray & Kliman, 1999; Nicholson et al., 1998; Polak, 2001; Rubin et a., 1997,
Shade, 1994). | believethat it would be safe to infer that the childrenwill manipulatethe
featuresof competition found in computer gamesto suit the particul ar circumstancesthey
find themselves in a any given time. |If they need to share and cooperate, they will, and
if they do not, then they are prepared to keep to themselves.

Conclusion

The interpretation of my data lead to a surprising conclusion particularly when the
literature reviewed was kept in mind. Having a competitive element in an educationa
computer game would not necessarily turn girls away from playing it. Infact, anumber
of girlswould welcomeit. Conversely, the absence of a competitive element may have
thegirlsnot wanting to play. A similar situationcould beinterpreted in relation to boys.
It appear that to have the game designed in such away that players can choose either to
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play in a competitive fashion or work together may be the best option. However, even
the purposeful design of choice may not be required because the children appear to use

the games the way they want rather than the way envisioned by the designers.

Recommendation: Competitive elements can be included in the game without fear of

alienating girls.

Having the ability to network the game, so that the children can play it together but
without having to share computers, could be an attractive option. Thismay be especially
viablein the problem-solving and simulation genres that have already been identified as
favoured by the girls. Thismay detract from the social aspect of playing that many girls
seemto like, but with the arrangement of the computersin both of my schools' computer
laboratories, social interaction would be quite possible while allowing the children
control of their own computer. Also, given that many scientists and researchers use
networking with fellow workersto complete projects, thisoption may be good grounding

for future cooperative behaviour.

Recommendation: That there shouldbe an in-game facility allowing the networking of

the game.
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Activities

Indiscussing Activities| am referring to computer gamesthat offer the user anumber of
different things to do within the one program. For example, a program may et the user
choose adrawing activity, awriting activity, areading activity, multiple ‘mini-games’,

or other activities within the theme of the game.

Only a small number of girls in the interview data state directly that having different
activities to choose from in a game is an important elanent for enhancing their
enjoyment. Selecting your own charaders is an activity that Jenni (11, lines 145-47)
claimsto enjoy most about the Zoombinisseries, while Cassie (8, line 11) enjoysit when
“you can make some febulous cards, banners, invitations, awardsand all sorts of things”
in one of her favoured programs. Printing out itemsis not the only activity mentioned.
Other girls like drawing within a program which, in turn enables them to add their own

personal touch to a game’'s atmosphere and |ook.

In looking at the data from a different perspective, that is a negative view of what is not
liked, a small number of grls reported that they dislike a lack of activities within a
computer game. They responded that they do not like it when they “just had to write
stuff” (Anne, 8, lines46-7) or “you just have to do the same stuff over” (Naomi, 11, lines
47-8). When asked how shewould make agame shedid not like more enjoyabde onegirl
(Lynne, 11, line 51) replied that she would “have some more games on it and things [So

more activities?] Yes'.

The interview data indicate also that grls do not perceive activities as being a design
attribute that other girls necessarily would like in the computer games they play. When
asked what sorts of elements other girls would prefer, only a small number of girls
mentioned activities. When asked the same question, but inreferenceto what boys might

prefer, no mention of including activities is made by any of the girls.
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Datagenerated from the survey of gamesliked by girlsadd support to theinterview data.
A total of 140 girls completed this survey, resulting in 131 individual computer games
bel ng mentioned. Of these games, only a small number that have multiple activities as

afeature were mentioned a significant number of times.

Table 23: Games mentioned by girlsin the ‘liked’ survey that feature multiple
activities.

Title Times mentioned
Thinkin’ Things series 15 11%
Carmen Sandiego series 14 10%
Kid pix 9 6%

Thefiguresin Table23 indicate activity-based games did not gan a high percentage of
mentions among the girls. On the other hand, a number of games that do not contan

activitiesdid get ahigh mention inthe survey.

Table 24: Games mentioned by girls in the ‘liked’ survey that do not feature
multiple activities.

Title Times mentioned
Zoombinis series' 51 36%
The Sms series 23 16%
Kung Fu Kim 15 11%

Table 24 indicates three games mentioned frequently by girls as being liked do not
contain in-game activities, but rather have the same game play throughout, with either

self-selected difficulty or progressively harder levels as the only change.

14

Although the Zoombinis series does feature ‘ mini-games within the game, the player
cannot access them independently but rather completes them sequentially. Therefore,
| have not classed it in the category of offering multiple adivities.
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The data generated from the observation sessions, however, tend to contradict the
interview and survey data. My observaionsindicated that anumber of thegames played
multipletimesby individual girlsprovided multipleactivities. Of the127individual girls

who used acomputer during the observation sessionsthefollowing figureswere derived.

Table 25: Frequency of games played by girls more than once during the
obser vation sessions.

Title # of girlswho played
the title more than once
Carmen Sandiego series* 32 25%
Maths Circus series* 29 23%
Zoombinis series 27 21%
Kung Fu Kim 25 19%
Thinkin’ Things series* 25 19%
Toy Sory 2* 25 19%
Diamond Mine 24 18%
HoylesKids' Games* 13 10%
I magination Express series* 11 9%

As can be seen from the figures in Table 25, gamesthat incorporate activities (marked

with an asterix) were observed being played multiple times by many of the grls.

The data generated from the focus group shed more light on the contradictions posed by
thisattribute. During the focus group sessions, the girls expressed a general preference
for games with multipleactivities. This general preference was evident across the age
groups. However, resavations were expressed by some girls, with a small number
indicating that either they prefer the ‘one-idea’ gamethat has harder and different levels,

or they do nat mind whether or nat the game included smaller activities.
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A recurring theme throughout the focus groups in relation to this attribute was having a
choice of playing a game with activities or playing a game without them. Thisrefleds
an aspect that emerged from all the focus group questions, that is, what is played often
depends on how the person feels at a particular time. Overall, | believeitis reasonable
to infer that the general preference of the focusgroup was for the presence of activities
within agame structure, with the caved that if they are not present it will not be a matter

of great concern.

Only a very small number of boys (five) mentioned having a varigy of activities as a
reason for liking to play aparticular computer game Of those responses, Larry (8, line
72) istypical when he claims that he enjoys the Maths Circus series because “there's
heaps of little games and you get to choose them”. In looking at the datain a negative
way, that isat what the boys do not like, thereisno mention of only beingableto do one

activity or play just the one game.

The data generated by the ‘liked” and ‘disliked’ survey revealed that the boys did not
appear to prefer gameswithmultipl eactivities. Of the 165 gamesmentioned by the boys
as being liked no games that offered multiple activities were mentioned a significant
number of times. Conversely, a number of games that offer multiple activities were
mentioned a significant number of times by the boys as being disliked. From the 148
boys who completed the survey the following figures regarding games with activities

were derived.

Table 26: Games that contain activities mentioned the most in the boys ‘disliked’
survey.

Title Times mentioned
Maths Circus series 65 44%
Thinkin® Things series 53 36%
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Table 26 indicates that a significant number of boys appear not to like these particular
games. Only one other game, Kung Fu Kim, received double figure mentions (18) as
being disliked. This can be seen as support for the inference of boys not liking games

with activities.

Data from the observation sessions tends to confirm this inference. From the 127
individual boyswho used acomputer during an observation session thefollowingfigures

were derived for gamesthat were played more than once by the same boy.

Table 27: Frequency of games played by boys more than once during the
obser vation sessions.

Title # of boys who played
the title more than once
Toy Sory 2* 37 29%
Dynomite 29 23%
Maths Circus series* 28 22%
Kung Fu Kim 27 21%
Bow & Arrow 21 17%
Lego Island 2 20 16%
Diamond Mine 17 13%
Missile Command 15 12%
Aquanoid 14 11%

Of the 11 games shownin Table 27, nineare arcade-based, withonly Toy Sory 2 and the
Maths Circus seriesbeing gamesrevolving around asel ection of activities. Althoughthe
observation dataindicatesin-game activities are apparently not favoured, their presence
would probably not turn the boys away. Possibly the type of activities might be a better
guide to what they prefer. The activitiesin the two games, Toy Story 2 and the Maths

Circusseries, reflect thearcade-style, rather thanthe creative activitiesdescribed by some
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of the girls as the type they prefer. Thisindicaes that although on the surface there is
similarity in the preferences of the girls and the boys, a deeper consideraion indicates a
difference between them. This difference needs to be kept in mind when selecting
educational computer gamesaimed at girlsthat revolve around discrete activitieswithin

the game play.

Recommendation: That discrete adivities, if present in agame, should reflect creative

activities rather than arcade-style.

The focus group sessions with the boys tended to confirmthe interview and survey data
inthat, generally, they prefer the gameto consist of oneactivity. Again, aswiththegirls,
there was general agreement across the age range. It appears that the boys prefer the
game to have the same activity or game play, with variety bang supplied by the game
becoming increasingly difficult to play as the player progresses, rather than rdying on
different activities to provide variety. One boy mentioned, to the agreement of others
within the group, that having “more than one thing can be confusing”, indicating that a
gamethat hasasingle objectiveor asingleway of playing without the distraction of other

activities appears to be preferred.

Theliterature that touches upon this attribute indicate that the girls should have reported
aliking for diffeent activities (Hal & Cooper, 1991; Klawe et d., 1996; Murray &

Kliman, 1999; Westrom & Super, 1996). However, the daadoes not reflectthis. With
referenceto theinterviews, only asmall number of girls mentioned in-game activitiesas
a feature they like. Also, they did not mention it either when describing what they
perceive other girls might like in their computer games. The data gained from the
‘liked/disliked’ survey indicates strongly that the girls have a strong preference for the
types of games that do not incorporate multiple activities, but rather provide consistent

gameplay of the onetype. Thefocus group data confirmsthisinterpretation. It appears
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that the girls do not seemultiple activitiesasapreferred feature of thar favourite games.
The only data to support the literature is derived from observation of the children at

school where the range of available games was limited.

Reflecting on why my data seems to cortradict the literature led me to several
interpretations. Theindication given by theobservation datathat many of the girlsenjoy
games with activities, which contradicts data generated through the interviews, the
survey, and the focus groups, may be due to the limited time that was available at
lunchtime and during class sessions. Because of these time limits the girls may have
preferred to select games with short duration activities. The shortness of these in-game

activities may have allowed them to succeed in the limited time available.

Playing a game that requires long-term commitment was not a viable option because
many of the children knew from experience that they werenot ableto savetheir progress
mid-game. Either the gamedid not provide tha option or if they were able to save their
progress, the saved game would not necessarily be there next time they played because
other players may have written ove the save-game slot, or they may not havebeen able
to gain access to the same computer. Therefore, if they chose one of these games they
would be likely to lose any progress or success they achieved when lunchtime was
finished and they returned to class. Thus they may have gained more satisfaction from
playing games which featured in-game activities that were generally shorter to play in

terms of time.

Recommendation: That afacility to save the player’s progress at any time should be

available.

A second reason for girls appearing to prefer ggmesto gameswith activitiesin them may

bethat the range of games at schod was limited in comparison to thoseat homeor at the
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homesof their friends. Possibly, these school gamesrepresent the morefavoured of what
was available and they happen to have activities within them. The restricted range of
gamesavailableat school may have had a bearing ontheir preferencesand could possibly
parallel Huff and Cooper’s (1987) observation that boys will play any computer game
that isavailable, evenif it may be one they do not parti cularly carefor. In thisinstance,
the girls may play them smply because they are available rather than because of any

design preference.

A similar case appears in regard to the boys. With only a smal number of boys
mentioning a preference for different activities within a game, it gopearsthat the boys
generaly prefer a game to be about one thing upon which they can focus all their
attention - they may not want to be distracted by choices. Also, their apparent strong
dislike for the two games that have in-game activities which must be selected by the
player, the Maths Circus series and the Thinkin’ Things series, givesafirm indication of
their didlike for this feature. There may be, however, another reason for this apparent
dislike of the two games. Both are presented in a cartoon-style and could be perceived

by many boys as being aimed at children in the Infants section of theschool.

One aspect that does bear mentioning fromtheliteratureisthat boys' preferencesfor this
aspect of game design had not been observed or, if it has, has not been reported. From
my data it could be put forward that boys, generally, do not favour games that have

multiple activities as a feature.

Conclusion

The observations gained from the data generated for this attribute surprised me. | was
sure that it would have indicated that girls preferred multiple activities and that this
feature would be one of my recommendations. | gained this pre-analysisbelief from the

strong agreement presented by the literature However, asit turned out, it appears that
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both the girls and the boys do not particularly care about in-game activities, and may

actually prefer that they are not available.

In terms of practice, though, this may not be clear cut because the time factor could be
significant. Generally, the time available in either the classroom or the computer
laboratory is limited, and often the programs cannot be saved successfully by the
children. Thus, it might be prudent to select educationa gamesthat incorporate in-game
activitiesif availablebecause, aswas shown by theobservation data, both girlsand boys,

will use them.
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Challenge

Challenge is a difficult concept to identify and define in relation to computer games.
What one person finds challenging another can experience as easy or simply not
Interesting. However, itisanimportant attributeto consider in any learning situation and
thereforeislikely to be animportant attribute in educational computer software. During
my years of teaching, | have observed that children can become very bored very quickly
and subsequently go off-task if what they are being presented with is experienced as
neither interesting nor challengi ng.

Theword *challenge’ wasmentioned in asignificant number of interviewswiththegirls.
It appears that many girlswant to be challenged when they play computer games rather
than simply press buttons or keys in responseto events on the monitor. Petra (12, lines
98-100) pointed out that her reason for not liking wrestling gamesisbecause “all you do
issit there and press buttons”, with success depending on how fast you react. Thisview
is supported by Saly (10, lines 229-31) who likes “figuring out things and using your
mind rather than just sitting there and doing thingslike Minesweeper, | don’t have much
fun onthat”. Interestingly, Minesweeper is alogic puzzle game but uses explosions to
indicate falure, with the player having only one ‘life’ to solve the puzzle. These
explosionsmay indicateto Sally that it isan arcade-style gamerequiringatrial-and-error

approach rathe than application of problem-solving skills that she prefers.

The desirability of the attribute of challenge is strongly evident in the high number of
girlswho stated that they like having different levels to complete in games, levels that
become more difficult as they progress. Approximately athird of the girls mentioned
“harder” levels as being an important feature that contributes to their enjoyment.
Achieving theright level of difficulty for every individual is a design challenge tha, if
addressed, might prevent girls frustration levds from rising to a point where they turn
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away from playing and enjoying agame. Possibly the ability to adjust the level of
difficulty within the game would be a feature that grls might find attractive.

Puzzles, mazes and quizzes were mentioned frequently throughout the grls’ interviews,
suggesting adesire amongst the girlsfor an element of challenge inthe computer games
they play. Support for this inference was provided by Doreen (11, lines 61-2) who
prefers the type of game inwhich “you’ ve got to use your brain to work out things”. A
preference for this style of game is evident in the number of girls who claimed to like
adventuregames, agenrethat fitsin well with the solving of puzzles, mazes, and quizzes
- elements that challenge the player. The literature provides support for this type of
challenge. Both Brunner et al. (1998) and Walker (1998) pointed out that girlsgenerally
prefer having to outsmart the computer rather than use violence or speed to succeed in

agame. Adventures and simulations provide opportunities for this type of gameplay.

When asked to comment on what they perceive other girls would like in a computer
game, many girls mentioned puzzles and problems in relation to challenge. A typical
responsewasgiven by Kelly (10, lines89-90) who claimed that other girlswould likethe
Zoombinisseriesbecause* girlslike[to] think about challengesand they think about what
they’redaing”, indicatingit is the puzzle and problem aspect that appealsto girls

The responses supporting the inference of girls wanting puzzles, mazes and quizzes
suggest that educational software with problem-solving asits foundationislikely to be
apopular choice amongst the girls and could promote their engagement with the subject
matter. AsBeverley (10, line 112) replied, when asked if shecould think of acomputer

game that girls would like to play more thanwould boys: “Any sort of thinking game”.

Viewing this attribute from a different perspective, when the girls were asked about
features to incorporatein agame they might makefor boys, no significant mention was

made of using problems, puzzles, quizzes, or mazes. Apparently, thegirlsdo not believe
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that this type of challenge is preferred by boys, thereby ranforcing the inference that
problem-solving gamesare perceived by thegrlsasbeing withintheir domain. Tothem,
perhaps, games that rely on ‘twitch’ responses for success indicate a gamedesigned for

boys and thusone that does not wd come them.

Thelevel of challengeislikelyto beimportant because being unable to solve aproblem
seems to be regarded by some girls as a source of frustration. A small numbe of girls
mentioned that they disliked being in agame situationin which they cannot find thelast
piece to collect or cannot solve the final clue to a puzzle. Frustration for girls can als
be exacerbated by the length of the game. Some grls stated that when a game took too
long to play and complete they did not enjoy the experience and generally tended to
ignoreit. Beverley (10, lines39-41) claimed that shelikesmost computer games* except
for ones that you have to play for ages and agesto get it finished”. Probably to her, the
timethat needsto beinvested in completing along gameisadften not worth the end resullt.
This finding may be related to the suggestion in the literature that being able to save a
game at any time is an attribute that appeals to girls (Caftori & Paprzycki, 1997).
Allowing the girls to save their progress at any time might not only enhance their
enjoyment of agame but al so open up other gamesthey have not have attempted because

of reluctance to invest long periods of timein playing and completing different levels.

Only asmall number of girlsindicated that gaining a high score is an important aspect
of game play. This perspective is similar to the lack of desire for a point score in the
feedback features of computer games mentioned earlier. This lack of desire for high
scoresasapreferred element of their gaming experience might reflect thegirls' supposed
preference for non-competitive game features. Possibly some of the girls see the

presence of scoring as a competitive element rather than an element of challenge.

Related to the attribute of challenge isthe replayability of the game. A small number of
girlsnoted that being able to play the game over again, but trying different strategies or
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solutionsto the problems, isapositive attribute. Beth (11, lines 11-12), when describing
agamethat shelikes, noted that it was not only challenging but “once you go over it you
can go over it again without knowing what to do”. This confirms theviews put forward
by Bunderson and Christensen (1995) and Rubin et al., (1997), who noted that girlslike
multiple solutions to a puzzle or game, allowing them to revisit their favourite games a
number of times. Also, they believethat thisfeature providesmoreopportunitiesforgirls
to engage in social interaction with their friends, especially through conversation and

discussion over different possible solutions to the various problems.

Theboysgaveresponsessimilartothoseof thegirlsin relation to the notion of challenge,
with the attribute ‘challenge’ mentioned by many boys. Laurence (9, line 74), for
example, described the types of computer games he likes to engage with as those where
“you use your brain rather than your hands” to play. Overall, there appears to be more
of acall for challenging game play from the boys than from the girls. Intotal, the word
‘challenge’ and its derivatives appeared twice as often in the boys' interviews when

compared to the girls' responses.

However, whether or not the type of challenge preferred by the boys is the same as that
preferred by the girlsis open to interpretation. Wheress the girlsmentioned anumber of
timesthe words ‘puzzles', ‘mazes’, and ‘ quizzes', indicating perhaps a preference for a
more cerebral styleof challenge, theboysdid not use the samewordswith anywhere near
the same frequency. As other sections of the data ana yss indicate, many of the boys
appear to prefer action-oriented games, thereforeit could be inferred that the challenge
they seek in a game might be associated with the quick-response and fast hand-action
demanded by many arcade-style games.

Further evidence for this view may be gained from the number of times many boys,
unlikethe girls, mentioned the recording of high scoresor the beating of aprevioustime

as an incentive for continued play. Anthony (12, line 56) gave atypical response when
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he described why he likes playing Kung Fu Kim: “it's fun and you try and get a high
score to beat it”. This game is representative of the arcade genre that requires quick
response and fast fingers to win. Also, many of the boys claimed they like games in
whichtherearelevelsto beat in order to continueplaying. They seem toseethisnot only
asevidence of ther successin the game but also as an incentive to keep playing in order
to beat their last score, aswell as a benchmark allowing them to comparetheir success
with the play of other, usually male, friends. Thisinference supportsthefindingsin the

section dealing with competition and collaboration.

It is difficult to draw firm conclusions from the data generated from the ‘liked’ and
‘disliked’ survey sheets regarding the attribute of challenge. In analysing the 131 titles
listed by 140 girls as games they like, only 11 (9%) can be described as having a
problem-solving or puzzletheme. Of those 11 games, only the Zoombinisseriesand the
Thinkin® Things series were mentioned by individual girls morethan seven times (51 &
15 mentions respectively). Similarly, for the 148 boys, of the 165 games they list as
being liked, only eight (5%) can be identified as problem-solving or puzzle based, and
none gained more than nine individud mentions. Thusit isdifficult to infer that either
the girls or the boys prefer challenging games in the sense that the challenge is derived
from problemsand puzzles. Infact, in contrast to theinterview data, the survey indicates
that it would be safe to infer that generally both the girls and the boys do not prefer

problem-solving computer games when other games are available to play.

Inanalysingthe ‘disliked’ list theissue of challengeistill not clarified. Thegirlslisted
nineproblem-solving or puzzle gamesasbeing disliked, with theMaths Circus seriesand
the Thinkin’ Things series gaining most mention (44 & 29timesrespectively). The boys
mentioned 10 games from this genre, with the Maths Circus series gaining the highest
mention (65times). All other problem-solving gameswerementioned fivetimesor less.
Significantly, both the Maths Circus series and the Thinkin’ Things series are presented

in a cartoonish style that could be viewed as too young for these primary-aged children
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and thus might account for the high number of mentions in the ‘disliked’ survey. The
aspect of a game appearing ‘babyish’ is discussed in a later section dealing with age

appropriate software.

Further inferences can be made from the observational dataalthough anyinferencesneed
to be tempered with the knowledge that, first, the range of games available for the
children to use in the computer laboratories was limited and, second, these games are

biased towards problem-solving programs.

Table 28: Top ten games observed being played by girls during the observation
sessions.

Title Times played
Zoombinis series* 61
Kung Fu Kim 43
Thinkin® Things series* 38
Maths Circus series* 38
Diamond Mine 37
Carmen Sandiego series* 34
Toy Story 2 26
Dynomite 18
HoylesKids games 13
Living Books series 13
Agquanoid 13

Table 28 showsthat of theten games most frequently played more than onceby the same

girls, four are from the problem-solving genre (marked with an asterix).
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Table 29: Top ten games observed being played by boys during the observation
Sessions.

Title Times played
Dynomite 48
Thinkin’ Things series* 46
Kung Fu Kim 46
Toy Story 2 39
Lego Island 2 39
Bow & Arrow 36
Zoombinis series* 35
Aquanoid 34
Missile Command 28
Maths Circus series* 28
Carmen Sandiego series* 28

Table29 showsthat of the ten gamesmost frequently played morethan once by the same

boys, four are from the problem-solving genre (marked with an asterix).

Although both the girlsandthe boyshavefour problem-solving gamesintheir respective
top-tenlist, girlsplayed them morefrequently than did the boys, offering evidence, albeit
weak, that more girls than boys prefer problem-solving over other genres of computer
games. The higher frequency use o arcade-style games by the boys coud, perhaps,
provide evidence boys achieve the challenge they desire viaadifferent path than the one
chosen by many of the girls. Boys might find their challenge being catered for by the
arcade-style game which provides opportunities for quick response, high scoresand fast
times, whereas the girls demonstrated a preference more for the games that have the

challenge generated through solving puzzles and problems.
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The observational daa also give indirect support to the inference that girls prefer
problem-solving games, especially when taking into account the difficulties the players
facein saving their progress. Asmentioned earlier, it isnot dways possiblefor aplayer
to reliably savetheir place in a game, and so often they simply end their game without
saving. Thusthey lose any progressthey may have made. That many of the girlsreturn
to and restart the same game the fdlowing day indicates that they appear to favour
problem-solving games over the readily-available arcade-style games that generaly

supply aquick challenge and result for the player.

Data generated from the focus group sessions provides supporting evidence that girls
prefer a different type of chalenge compared to the boys. The girls, across all age
groups, consistently indicated a liking for challenges to be in the form of puzzles and
problems. Playingagamethrough their mindsrather than their fingerswas clearlyshown
asapreference. Both Bruner et a., (1998) and Walker (1998) support this observation,
both reporting that girls would rather out think the game than blow it up.

However, a number of girls indicated that, depending on how they feel at the time,
arcade-style challengesthat depend on fast reaction times can be an acceptable form of
challenge. Asone girl stated, “I like puzzle ones, but when your brainistired | prefer
arcade’. Both typesof challenge seemto be considered as‘hard’, but they are perceved
as different kinds of ‘hard’, one that requires you to think, while the other has the
thinking removed. However, the girls who mentioned thiswere not supported verbally
by others intheir groups, athough | observed other girlsindicating sympathy for their

VIEW.

Throughout the focus group, boys wereconsistently firm intheir claimed preference for
challenge being delivered by games that require fast fingers and quick thinking, a stand
oppositeto that indicated by many girls. This preference was evident across al ages of

boys. To the boysinvolved in the focus group sessions, challenge is supplied through
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faster action, more opponents, or levels that increase the overall difficulty of the game.
It was generally agreed that games which haveproblems that rely on logic would not be
popular with most boys.

Thefocusgroup datais at odds withwhat isreported by theliterature. Sherman, Divine,
and Johnson (1985) reported that boys from their study enjoyed puzzle-based computer
games. In considering the year of that research, it could be argued that this observation
was made because of the lack of alternatives. The capacities of computers of dmost 20
years ago do not compare well to the fast, colourful and detailed arcade action that
today’s computers deliver to the player. If the boys in their 1985 study had today’s
computers and software, possibly they would not have shown a preference for
puzzle-based gamesbut rather woul d have opted for thefaster, flashi er arcade gamesnow

available.

However, another recent study provides support for the view that boys enjoy
problem-based challenges in computer games. Klawe & al., (1996) reported that both
boys and girls appeared to enjoy thepuzzlesincorporated in anew educational computer
game being trialed at a summer science museum exhibit. However, as the game had
evolved from their own research, Phoenix Quest, it could be surmised that alternative
games were not available and so the boys played simply because it gave them areason
to use the computers. Through my research and general observations, | have come to
agree with Huff and Cooper’s (1987) study that boys will play just about any computer
gamethat makesitself avail ableto them simply to give themselves moretimeinteracting
with computers. This could have been the case with Klawe et a.’s (1996) research. |
believetheweight of the other literature and the datagenerated from my research indicate
strongly that boys prefer their challenge not to derive from problem solving but from

arcade-style computer games.
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Thedifferent typesof challenge seemingy preferred by thegirlsand the boysin my study
reflect, | believe, the style of general play | observe in the primary school playgrounds.
Generdly, the boys play in amore physical and rushing manner than do thegirls. | feel
that their preference for the arcade-style challenge is associated with their normal
non-computer game playing style. Perhapsthe arcade-styleof challenge can beregarded
as ametaphor for the physical play boys appear to prefer, reflecting the viewpoint of
Jenkins (1998) about how, for many boys, computer games have become a substitute for
thephysical play of yesteryear. Conversely, the girls observed physicd play patternsare
generaly less robust than the boys, perhaps leading them to prefer the more cerebral
approach of marny puzzle-based games.

Conclusion

The evidence of this study points to the girls wanting the computer game they play to
challenge them. However, there seemsto be a strong preference for the challenge to be
derived from applying thinking and logic to solve problems posed by the game rather
than from the game getting faster or throwing more opponents against the player. The
girls appear generally to want to succeed by using their mindsrather than their fingers.
Thisfinding hasimplicationsfor the high incidenceof popular drill-and-practicesoftware
that relies on the element of speeding up the game to make it increasingly difficult.
Playing thistype of program might constitute a boring experience for many of the girls

and could turn them away from using computers in a teaching-learning environment.

Recommendation: That thechallenge provided by the game be based around puzzlesand

problems that require the application of logic to solve.

Thetype of problems posed to the girls should haveavariety of solutionsenabling them

to experiment with different ideas as well as provide the opportunity to replay the game
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several times. This preventsthe player, bethey agirl or aboy, to smply ‘discover’ the
solution to a problem deemed to bethe only correct one by the programmer. Part of the
constructivist way of learning is putting thelearner into a situation where they have to
play with and modify their ideas in order to fit into their schema viable solutions to
problems posed to them. If the player knows that thereis only one correct solution, as
dictated by the program, then they couldsimply slipinto atrial-and-error approachtofind
the ‘correct’ solution in the shortest amount of time. In this instance, the challenge
becomes one of beating atime, something thet many of the girlsindicated they did not
like.

Recommendation: That the problemsand puzzles presented by the game have multipe

solutions.

An attribute that would be difficult to integrate into a problem-solving game, as opposed
to an arcade-based game, would be a variable challenge level. The data indicated that
thiswould be welcomed by many of the girls. One program, the Zoombinis series, does
have thisfeature, where the player can seledt levelsfrom easy to difficult, and this could

be one reason why the gameis very popular with players, especially girls.

Recommendation: That a facility be available for the player to modify the level of
difficulty of the problems or challenges present in the game.

Findly, an interesting conclusion that can be drawn fromthisdatais that, although boys
generallyindicated they liked their challenge to comefrom arcade-style computer games,
they werestill quite happy to play problem-solving games, making this style of gameone
that could be used for both genders.
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Genre

The analysis of preferences by girls for particular genres should be read with the caveat
that many of the girls may not have experienced significant exposure to games that
represent all genres. As discussed earlier, many of the computer games played by the
girls may have been purchased for them by interested adults, such as parents and
relatives. Thus these computer games may reflect the adult perceptions of what their
daughters may enjoy and may be of benefit to them, in other words, ‘pink’ software.
Therefore, when analysing the data regarding preferred genres, particularly the data
generated through the ‘liked/disliked’ survey, it would be prudent to keep in mind the
possible inexperience among girls of computer game playing and alack of exposure to
avariety of games (Griffiths & Hunt, 1995). Also, it needs to beremembered that the
number of gamesin particular genresvaries. For example, acasual inspection of games
softwarein ageneral computer shopislikdy to reveal many moreexamplesof thearcade
genrethan the simulation and problem solving genres. Therefore, it should be expected

that more mention ismade by the children of arcade-type games.

Among the girls, no particular genre, or theme, of computer game emerged from the
interview data as a maor preference although a number of girls did mention enjoyment
of the simulation genre that involves building objects such as houses and cities.
Generd ly, the responsesindicate that this preference isusually in thevein of wanting to
“build buildings’ or “design your own city’. The girlsin my study appeared to show
more interest in constructing environments which enable their *human’ computer
charactersto prosper and grow. Heather (10, lines 10-14) stated that she likes the Sms
series “because they are, like, people that you can actually aeate and make them do
things. And they can buy pets, and then [the] pets become part of the family”. This
reflectsGlaubke et al., (2001) who reported that girls areinterested in things that mirror
what is happening around them in their own lives. Beingableto control people and their

environment seemsto appeal to many of the girls, indicating the nurturing aspect of ther
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lives, ageneral expectation of society as being adesirable attribute of agirl’s character.
| do not believe that supporting this preference necessarily panders to a societa
stereotype as it is the girls themselves who identify their personal liking of simulation
games, particularly onesthat utilize human characters, rather than identifying what they

believe other girls may prefer.

Thedlight preferencefor simulation-stylegamesindicated by anumber of girls probably
reflectswhat Subrahmanyamand Greenfield (1998) reported: girlsappear to prefer games
that use arealisticsetting for their game play. Most of the simul ations mentioned by the
girls,andinparticular the Smsseries, are based around realistic scenarioswith which the
girls could easily identify. Although the Sms series is cartoon-based, it reflects a
domestic or social setting. Jenkins (1998) postulated that children often use acomputer
gameasameansto expand their areaof physical playinto alarger, moreavailablevirtual
area, thus the simulation game could be interpreted as expanding a safe area of play for

the girls.

Evidence supporting the girls' preference for the simulation genre is provided from the
datagenerated by the‘liked/disliked’ survey. Similar simulationsthat deal with ‘ people’
in a caring, non-violent environment, such as the Sm City series, were mentioned
multipletimes by the girls as gamesthey like. Few grlslist these as gamesthey did not
like. Of course, this should not to be conflated as evidence for aliking for all games
categorised in the smulation genre. Simulations that deal with managing sports teams

or that encompassvehicles or military flying were mentioned by only afew girls.

The complexities that ssmulation games can offer may reflect and support Brunner,
Bennett, and Honey’ s (1998) findingsthat many girls prefer theintricate plotsand action
offered by puzzle and adventure games, action that is considered ‘intelligent’ when
compared to the mindless blasting or racing offered by many other types of games.

Perhaps my girls were indicating a desire for this intelligent action through their
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preference for smulations. This inference may be supported by Neumark (1991) who
reported that many girls he questioned indicated adesire to be part of the game, afeature
offered by a simulation. From my own experience of playing games such as Sm City
3000, | know that the player can start to ‘ care’ about their aty, wantingit to successfully

grow and thri ve, an emotion that | could envisage my girl s also experiencing.

In the interviews, the boys generally indicated a strong preference for particular types of
simulation games, especialy those oriented around sports and empire building.
Generd ly, the types of sports mentioned by the boys involved physical activity (for
example, soccer, snowboarding, and skateboarding), or racing objects on the screen (for
example, racing carsandboats). Gamesthat arelessphysical, for example chessor board
games, were not listed frequently by theboys as gamesthey like. Also, unlikethe grls,
the boys indicated that the Real Time Strategy genre of empire building and conquering
providesagreat deal of enjoyment. Many of theboysindicated that they enjoy building
their own civilization and then attacking and conquering their opponents, who are either

computer-controlled or controlled by afriend.
In contrast to the daa from the interviews, the data from the liked/disliked survey
indicateadifferencein genres of computer gamesfavoured by the grrlsand the boysthat

was not evident in the interviews.

Thedatagenerated by the 140 girlswho completed the survey on naming three computer
games they liked generated the following figures.
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Table 30: Genrereported as ‘liked’ in survey of girls.

Genre # of titles
mentioned
Arcade 52 40%
Activities 22 17%
Problem solving 11 8%
Simulation 8 6%
Real Time Strategy 7 5%
First Person Shooter 7 5%
Role Playing 6 5%
Unclassified 18 14%
Total Games Mentioned 131 100%

Table 30 indicates that arcade-style games and games incorporating activities are most
popular. This provides a different view to that generated by the interviews, where the
popularity of arcade games was not evident. A similar contradiction arises with the
Activitiesgenre, onewhichtheliteraturereportsgirlsprefer (Cooper, Hall, & Huff, 1990;
Kafai, 1995; Klawe et al., 1996; Westrom & Super, 1995), whereas the interviews
indicated otherwise. The genres that appear unpopular with many of the girls are those

that generally have violence as an integral part of the game play.

Unfortunately, the picture of which genres are most popular with the girls becomes
further clouded by the dataabout the gamesthe girlsdo not like. From the 140 girlswho
completed the survey on naming three computer games they disliked the following

figures were derived.
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Table31: Genrereported as ‘disliked in survey of girls.

Genre # of titles
mentioned
Arcade 23 29%
Activities 20 25%
Problem solving 10 13%
Real Time Strategy 5 6%
First Person Shooter 3 4%
Simulation 3 4%
Role Playing 2 3%
Unclassified 13 16%
Total Games Mentioned 79 100%

Table 31 indicates that asignificant number of girlsdo not like games from the Arcade
genre, nor the Activities genre, the two genresthat werereported inthe‘liked' survey as
being the most liked by the girls. What can be concluded from this is unclear and
requires further questioning related specifically to the genresinvolved, aswell as closer
examination of the individual games mentioned in both surveys. Tentatively, | interpret
thisresult as indicating that many of the arcade games cited in the ‘disliked’ survey are
violence-based or have significant amounts of incidental violence, whereas the activity
games may have been viewed by many of the girls as being ‘too young' *°, a problem

discussed in the sections on Challenge and Age Appropriate Software.

15

The Maths Circus series and the Thinkin’ Things series were mertioned frequently
asdidliked. Both these games are presented in away that could have been
interpreted by many grls as being for Infants children.
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The boys' preference for particular genreswas alittle more clearer. From the 148 boys
who completed the survey on naming three computer games they liked the following

figures were derived

Table 32: Genrereported as ‘liked’ in survey of boys.

Genre # of titles
mentioned
Arcade 60 36%
Real Time Strategy 22 13%
First Person Shooter 18 11%
Simulation 11 7%
Role Playing 10 6%
Problem solving 8 5%
Activities 7 4%
Unclassified 29 18%
Total Games Mentioned 165 100%

Table 32 indicates that arcade games are popul ar with many boysand, to alesser extent,
So are strategy-based games. The popularity of arcade games correlateswith what Jones
(1997) reported, that many boysenjoythe” twitch” aspect of playingfast-paced computer
games that rely on hand-eye coordination. The liking of the Real Time Strategy genre
may aso reflect the reported liking by boys of violence in computer games (Cafton &
Paprzycki, 1997; Canada & Brusca, 1992; De Jean et al., 1999) as most of the games
listed deal with territorial expansion, invading and conquering the ‘enemy’. The
problem-solving genrereceived very little support from the boys, however, as mentioned
in the previous section on Challenge, the boys may be getting the challenge they ssemto

want from the action supplied by gamesin the Arcade genre.
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From the 148 boys who completed the survey on naming three computer games they

disliked the following figures were derived.

Table 33: Genrereported as‘disiked in survey of boys.

Genre # of titles
mentioned
Arcade 30 34%
Activities 21 25%
Problem solving 9 10%
Real Time Strategy 4 5%
Role Playing 5 6%
Simulation 2 2%
First Person Shooter 1 1%
Unclassified 15 17%
Total Games Mentioned 87 100%

Table 33 indicates Arcade and Activities as being the most disliked by the boys, aresult
that partially contradicts the ‘liked’ survey. This observation goes against most of the
other evidence, which indicates that arcade games are popular. Perhaps it is the
presentation style of some arcade games that theboys do not like similar to thewayin
which the girls may not like the presentation-style of the Maths Circus series and the

Thinkin® Things series.

The focus group data did not provide any definitive answers to the style of games
preferred by thegirls. Thegirlsgenerally indicated aleaningtowardsboth the Simulation
and Arcade genres. There was no apparent age difference regarding preferences for
genre, although the nine-year-old girls appeared to befixated on the Sms series, with
amost al reference to what they like relating to it.

257



Chapter Eleven Analysis, Discussion, and Recommendations (Or What Do My
Girls Really Prefer?)

The data generated from the boys' focus groups was more disparate, with the general
consensus being that if it isa computer game aboy will playit. The elements of action
and sport were frequently mentioned as preferred, and an observation was made that it
may simply depend on the mood of the boy deciding which genre/game he might want
to play. Asoneboy put it, “[it] doesn’t matter how many people you ask, they will like
something different”. Sady, it was generally agreed by the boysthat if the game looked
educational it would not be popul ar. That woul d indeed be a design chall enge for any

game designer.

Conclusion

Themajority of the dataindicatesthat simulation games may be apreferred genrefor the
girlsand one that would be acceptabl e to the boys. There also seemsto be acceptance of
arcade-style games, gamesthat are typically used for drill-and-practice, however it is
guestionable whether this type of game can besuccessfully used in a science education
environment. The Simulation genre, with its ability to construct engaging virtual
environments or worlds, could provide an interesting and strong foundation for the
introduction of, and practice with, sdence concepts that are difficult to demonstrate in

atraditional classroom environmert.

Recommendation: That the game be from the Simulation genre.

The finding that simulation games are accepted by many of the girlsis very positivein
terms of educationd opportunity. Simulation computer games can, by their nature,
‘transport’ the player away from the normal everyday classroom environment and put
them into play spaces that offer a great deal more than what is normally viable in the
physical world. They can allow children to try ideas and hypotheses without fear of
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damaging anything real and return toacertain point in order to try adifferent hypothesis,

thereby seeking comparisons and improvemerts.
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Miscellaneous Attributes

Instructions

The lack of instructions was seen by a small number of girls as a negative aspect of
computer gamedesign. They indicated an experience of frustrationwhen they areunable
to understand what agame expects of them in order to succeed. In describing one of the
elements of a computer game that makes playing enjoyable, Barbara (11, lines 71-2)
stated, “it might come up with the instructions at the beginning of how to play’. This
supportsthe literature which found that the frustration many girls experience from not
knowing what to do | essens the enj oyment gai ned from pl aying computer games (Lancy,
Forsyth Jr., & Meeks, 1987; Lancy & Hayes, 1988).

The focus group data indicate that girls prefer information being easily accessible
regarding the different buttons that are found in games. Thismirrors afeature foundin
many productivity programs where the user can hover the mouse pointer over a button
for a short while prompting the appearance of an explanation of the button’s functions
or purpose. Having thisfacility of help could make a game easier to access and hence
more enjoyable for some of the girls. This feature would negate the need for constant
reference to a manual when learning to play a game, a feature that Miller, Chaika, and

Groppe (1996) reported girls do not want to do.

Surprisingly, and contrary to the literature, more boys mentioned that they find the lack
of clear instructions to be a frustrating experience which often turns them away from
playing particular games. For example, Jeremy (11, lines 45-6), when asked what things
inacomputer gamemake it enjoyablefor him, clamed “...thingsthat can help you while
playing the game. Like instructions or atutorial togo through the gameif it’ syour first

time”.
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Intheearlier analysisof dataregardingnarrative, | found that many of the childrenrelied
on the storylineto provide instructionsfor the game. However, it would be importart to
have specific help available to explain al the technical, non-story related fegtures of a
game to enable the children to gain the maximum enjoyment and learning provided.
Also, the presence of instructions could hd p overcomethelack of experience many girls
have had with computer games (Gri ffiths & Hunt, 1995). Unlike many boys, whom the
literature reports, often use trial-and-error approaches(Greenfield, 1996; Revelle, 1986)
or ideas they have gained from extensive computer game playing, many girls may need
in-game assistance in finding out the operation of various game controls. It seems
therefore, that having in-game access to clear and concise instructions, rather than a

cumbersome manud, may be a pasitive feature for both girls and boys.

Recommendation: That instructions and explanations on dl aspects of the game be

access ble from within the gameitsd f a any time during pl ay.

Length of play

The length of time to play and complete acomputer game was reported by a number of
girlsas being an important feature. They indicated a preference for games that continue
for arelatively long time, allowing them adequate time to enjoy the experience. Games
that play for ashort time, particularly thosethat end when acharacter’ slifeislost, do not
appear to befavoured by many of thegrls. Typical isNicole (11, lines12-14) who likes
the Sms series because, “the game doesn’t end straight away, it just keeps on going”,

allowing her an open-ended experience that she develops and contrads.
A similar number of boys indicated the same preference regarding the length of game

play. Oneaspect of Myst (1993) that Alan (9, lines41-3) finds appealingisthat “it takes

along timeto work it out”, requiring him to write down clues and answers in order to
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solve the mysteries. With both the boys and the girls indicating preference for longer
duration games it may be another supporting indicator of both genders preference for
challenging, puzzle-style games, a genre that was identified in both the earlier sections
of this analysis and the literature. The puzzle and problem-solving genre of games

generally takes a significant amount of time to successfully complete.

Recommendation: That the game should not be able to be completed in a short time.

Age appropriate software

Throughout the interviewsthe word ‘ babyish’ wasmentioned frequently by many of the
girlsin reference to why they do not like a particular gameor a particular element found
inagame. When asked to describe how they knew that a game was ‘ babyish’ many of
the girls found it very difficult to verbdise their perceptions, and thus it is difficult to
ascertain what aspects make a game ‘babyish’ to them. Only Gillian (10, lines 89-90)
was able to gave an example of what she perceived as ‘too young' when she stated that
she did not like a game where “ characterstalk on it, they talk, like, you are like really,
red ly, redly little”. This, too, seems to be an issue for a number of the boys, who
mentioned that they do not like games they perceive as ‘too young'. And, as with the
girls, itisdifficultto ascertain how the boysgaugewha isor isnot ‘ babyish’ asthey, too,

had difficulty in verbalising their perceptions.
Asindividual children had difficultyin explaining how they knew acomputer game was
too young for them | attempted to usethe focus groupsto ascertain how they gauged the

age appropriaeness or otherwise of particular computer games.

The responses from the focus groups enabled a number of ‘babyish’ elements to be

identified. The mainelement gaining general agreement with both the girlsand the boys
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isthetype of charactersusedinthegame. If charactersassociatedwith infantstelevision
programs or picture-booksare used then straight away the game was labelled as being
‘babyish’. Examplesgiven of thi stypeof computer gamearethetel evision programPlay

School, and the children’ scharactersBananasin Pyjamas, Barbie, and Winnie-the-Pooh.

Interestingly, anumber of children referred incorrectlytotitlesof somegamesindicating
their suitability only for younger children. The prime example is the labelling of the
Maths Circusseries. Three programs make up thisseries, Maths Circus 1, Maths Circus
2, and Maths Circus 3. A themethat occursin theinterviews, the observations, and the
‘liked/didliked’ survey, isthe strong unpopuarity of these particular programs. During
the observation sessions, a number of children perceived the numbers 1, 2, and 3 in the
titles of the Maths Circus programs asindicators of school grade levds. However, this
Isnot the case asthe numbersrefer to the chronological order inwhichthe programswere
published. However, once again, the children have used their own understanding, or
misconception, combined with the presentation of the actual program - cartoonish
charactersand simple, repetitive circus music- to categorisethe program as not suitable
for their use. Unfortunately, because of the publisher’s unimaginative naming of the
programs, many children are likely not to experience the benefits of a series of puzzles
which, inlight of what has been reportedin the challenge section of thisanalysis, deliver

an enjoyable and challenging learning experience.

Other attributes were also identified by the children as being better suited for use by
younger children. Having the computer game control the pace and direction of play,
overly-bright colours, simple graphics, small choice of activities, short durati on of play,

and simple sounds were attributes deemed as being for young children.

This is an important issue to explore because, through my library experience of
recommending books to children, it is very important for them to believe that they are

receiving abook that is suitable for their age and not onethat could be viewed as babyish
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by their peers. This issue is of importance to book publishers wishing to market
high-interest, low-reading ability booksto school libraries. Thesebooksare designed to
look like *grown-up’ books and orient the narrative around subjects that are deemed to
be of highinterest to children, for example, sport action for boysor horseridingfor girls.
The belief is that books with these kinds of subjects combined with a ssmpler, more
accessible vocabulary, will encourage the relucant or poor reader to try them, thereby
practising their reading and, ultimately, perceiving reading to be an enjoyable pastime,
without therisk of beinghd d up toridi cule by their peer shecausethey are reading‘ baby’

books.

Thereisaso theissue of remedial programs. A number of primary children at my two
schoolsparticipatein remedial literacy and numeracy programs. Someof thelessonsin
theselearning programsinvolve using computer gamesin order to provide bath novelty
and incentive. Generally, | have observed that the use of computer games with these
children does indeed provide the incentive to apply themselves more than perhaps they
normally would in the traditional classroom learning situation. One important criterion
of the success of the remedial programs, | believe, is that they are not presented in a
fashion that makes the child perceive they are doingInfants' work, something that could
significantly affect their self-esteem and whichinturn may negatively afect their success
at learning. Eventhough the general use of remedial programsisrestrictedto literacy and
numeracy programs, there is no reason why they might not be successfully used in
scienceeducation, aswdl. Therefore, it would beimportant to have programs presented

in an age appropriate manner.

This translates to the educational computer game where it is important to have the
children feel comfortable using specific programs. For example, in talking casually to
students during the observation sessions, | discovered many of the senior children
perceivethe Maths Circus series and the Thinkin’ Things series of games as babyish, for

reasons already detailed above, athough the problems posed by both sets of programs
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challenge the brightest students. Aspointed out earlier, children are missing out on some
very challenging logic and problem-solving exercises simply because they have made a

negative judgement of the programs based on their appearance.

Recommendation: That the characters, graphics, music, andtitle not reflect imagesand
sounds associated with infant-aged children but rather reflect the age of primary school

students.

Cover design

A facet of gamedesign that relatesto the texture of thegameiscover design. Thisaspect
isnot addressed intheliterature. A small number of girls mentioned that the cover of the
box inwhich agameis packaged influencestheir decision on whether or not toplay. To
these girls the look of the cover includes the description, or blurb, found on the box.
Somegirlsclaimed tha aplain cover indicatesthat agameisnot worth playingand some
indicated that it was the title that might turn them away. Generaly, thegirls seem to be
looking for the same attributes on the cover asinthe game- bright coloursand interesting
pictures. Although the box cover isnot usudly seen by my students - most softwareis
either loaded directly on to the network server or stored in jewel casesin a CD rack - it
doeslend credence tothe view that the gopearance of agameisthe firstthing somegirls
interact with, and if the appearance is nat apleasant onethen it may not matter how well

the game is constructed and implemented, it will probably not be used.

A small number of boys mentioned how abox cover, or gametitle, could influence their
desire to play. When Duncan (8, lines 36-8) was asked what things or parts of a
computer game made it enjoyable for him to play he responded, “Wdl, if you just ook

at it and look at the back it’skind of fun. [Do you mean the box it comesin?] Yes’. It
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could be inferred that for some boys, just as with some of the girls, the first impression

needs to be pleasant and encouraging.

Soeed of play

From the data generated through the interviews, the pace of the game preferred by the
girlscould not be determined. Only avery small number of girls (four) mentioned afast
game speed as an attribute they find attractive. One of the few girlsto mention this
aspect, Iris (10, lines 31-2) claimed that one reason she enjoys playing Aussie Maths
Invadersis “trying to get the least time”. This possibly relates dso to the competitive
attribute of the game, although Iris did not indicate whether she was trying to beat her
own times or times set by other players. Although not directly rdated to speed, a amall
number of girls mentioned that they like games that feature hand-eye coordination and
pressing buttons on the keyboard, which may indicatea preference for fast-paced game
play. However, agan, this was only a small number and it is difficult to draw any

support from the interviews.

Some evidence that does support preference for dower paced games may be inferred
from the answers supplied by the girls when asked how they would design a computer
gamefor other girls to enjoy. The speed of the game was not mentioned by many girls
but of the 16 who did, eight claimed that their ‘girls game would be slow-paced, three
medium-paced, and five fast-paced. This result may indicate, albeit weskly, that grls
perceive other girls preferring aslower game. In contrast, when the girls were asked to
design acomputer gamethat boyswould enjoy playing, three believed their game would
be slow-paced, five medium-paced, and six fast-paced. Incontrag tothegirl-design, this
indicates that amongst the girls who mentioned the speed attribute, more perceive that
boys prefer a medium-to-fast pace. Also, many of the gils mentioned they would
incorporateatime limitin the ‘boy-game’ that they designed, indicating again that they

perceivethe presence of timeelementsasbeingapreferred attribute for boys. Incontrast,
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no girls mentioned putting in atime limit to a game they would design for other girls.
However, the small numbers of girlswho mentioned thesetime-rel ated attributestend to
make me wary of drawing any strong conclusions about the pace of agame designed for
girls. Any conclusions regarding preferences for speed may have to be drawn from the
literature rather than the data of this study.

In the datagenerated though theboys' interviews, asimilar conclusion to that of the girls
may be put forward. For this atribute, only a small number mentioned the pace factor.
Only 11 boys mentioned this attribute, with most of those references indicating a
preferencefor fast-pace. Also, asimilar number mentioned hand-eye coordination and
skillsfor calculating “the exact right time to shoot the arrow to blow up the balloon and
al the monsters’ (Colin, 9, lines 55-7) which, again, may indicate a preference for a
fast-paced game. This seems to correlate with what Jones (1997) reported, that many
boys enjoy the “twitch” aspect of playing fast-paced computer games that rely on

hand-eye coordination.

The pace of the game preferred by the girls could not be determined through my data, so
| turned to the literature to provide arecommendation. Overwhelmingly, the literature
indicatesthat girls prefer gamesthat do not rely on fast action or beatingan artificial time
limit (Caftori & Paprzycki, 1997; Inkpen etal., 1994; Kafai, 1996; Laurel,in Cassell &
Jenkins, 1998c; Polak, 2001; Rubin et al., 1997; Scott, Cole, & Engel, 1992). Girlsare
reported to be more interested, and to find it moreenjoyable, to be able to consider their
actionsand movesin agamewithout time constraintsor restricti ons. Thisgame strategy
fits comfortably with the puzzle genre that many of the girls indicated they enjoy and
prefer. However, for games that do rely on atime or speed element | feel that afacility
for the player to adjust game speed should be included.
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CHAPTER TWELVE

FINDINGS REGARDING DESIGN ATTRIBUTES OF
COMPUTER GAMESPREFERRED BY GIRLS

I ntroduction

Ten mgjor findings have emerged from my study that are rel evant to the unique situation
found in my two schools. 1t must be emphasised that | do not purport that thesefindings
areuniversal factsor absolutetruths. Instead they arerelevant to my situation in my two
schools, and they are trustworthy and authentic knowledge claims that | have derived
from close analysisof thedataand theinterpreations and i nferencesresultingfrom those
deliberations. Although | make no claim that what | have constructed can betransferred
directly to other situations, | do believe that they can assist other professional educators
to devisetheir own criteriafor the seledtion of girl-friendly educational softwaresuitable
for their own relatively unique environments. As the main aim of my research was to
identify girl-friendly design attributes of computer games that can be incorporated into
educationa computer games, particularly thoserelev ant to science educati on, my findings

reported here deal only withthe girls’ preferences.

Aswell assummarising my findings| haveincluded comparisons and contrasts with the
published research literature, thereby enabling the reader to see where my claims differ
from those already in the public domain. A tabularised summary of these comparisons
and contrasts can be found in Appendix 8. Fnally, in the Afterword, | speak briefly

about how | personally have been affected by this research.
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Girl-friendly Design Attributes

Violence

Therelationship between the element of violence, girls, and computer gamesisnot clear
according to my research. While it may be easy to state that the presence of violencein
an educational computer game will discourage girls' interaction with it, it would not be
an accurate statement. It appears from what my girls have reported that it is the type of
violenceand who or what itinvolvesthat isimportant, not the actual presenceof violence
itself.

The majority of the girlsindicated that if the violence involves cartoon charactersor is
obviously cartoonish in its presantation than it isacceptable and can be responsible for
part of the fun that can be derived from playing computer games. Thisis not tosay that
violence is a necessary requirement, something that could be interpreted from the
responses of most of the boys, just that its presence in cartoon form is acceptable.
Human-oriented violence, on the other hand, seems to provide a very strong

discouragement to the majority of the girls and therefore should not be present.

It isalso important that a distinction between violence and action is made. Many of the
girls expressed a desire for their computer games to have action - action derived from
sporting simulations, for example- rather than violence, andit could bethat theinclusion

of such action in educati onal software may be an attribute that will attract girlsto play.

When comparedtotheliteraturemyfindingsdiffe somewhat significantly. Themajority
of the literature indicates strongly that the presence of violence in computer games
discouragesgirls play (Brunner et al, 1998; Butler, 2000; Copper et a., 1990; Dempsey
et a., 1998; Glaubke et a., 2001; Morse, 1995). These papers, however, do not

di stingui sh between human violence and cartoonish violence, treating them asonein the
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same. Only one study, by Funk & Buchman (1996b), specifically looked at theaspect of

cartoonish violence and they reported that girls did not find its presence unwelcome.

Settings

This aspect deals with the background upon which the game play is based. It is clear
fromthisstudy tha my girlsprefer their computer gamesto use arealistic setting. Being
ableto base their play in an environment that they can rel ate to appears to be an element
that encourages girls engagement with the educational outcomes of the game.
Additi onally, the combining of arealistic setting with a mystery could enhance their
enjoyment. The use of fantasy was only very weakly supported by the data. The one
realistic setting that could not be recommended is an ‘outer space’ setting. This setting
seems to be strongy disliked by many of thegirls.

Inrelation to thisdesign element my findings correspond withsomeof theliterature. The
majority of the cited research indicatesthat girls prefer computer gamesset in afantasy
world (Brunner et al., 1998; Cesarone, 1998; Funk & Buchman, 1996b; Galey, 1992;
Martinez, 1992; Neumark, 1991), a conclusion my study does not support. Also,
Dempsey et a.’s (19964) finding, that girls prefer multiple scenes, is not supported.
Vaiety, it appears, isnotimportant tomy girls. A smaller number of papersindicate that
arealistic setting is preferred by girls (Glaubke et a., 2001; Kafa, 1996; Laurd, in
Subrahmanyam & Greenfield, 1998), which isafinding my study does support.

Feedback
In professional teaching it iswidely believed that it isimportant for students to receive
feedback on their learning development. Encouraging a player to continue playing a

computer game may be equally important. This study found that the type of feedback

preferred by my girlsis non-violent and visual rather than sound-based. Non-violent
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feedback refers to a style of feedback that does not end a game suddenly if a wrong
decisionismade. Girlswant the option to continue playing and to ‘ save’ their character
or situation, thereby enabling them to get on with the task of completing the game
successfully. My findings indicate that a major setback in the game is likely to be
acceptable, but not the termination of it.

My findings provide some support for the literature which indicates astrong preference
amongst girlsfor verbal feedback (Cooper, Hall, & Huff, 1990) conveyed to the player
in a positive manner (Glaubke et a., 2001; Hall & Cooper, 1991; Miller, Chaika, &
Groppe, 1996; Morse 1995). Although my findings do not directly agree with the
literature' sclaimof girls' preferring positivefeedback it could beinferredfromthegirls
preference for games to cortinue rather than end abruptly that positive rather than
negative feedback is preferred.

Game Texture (Visual and Aural Aspects)

Graphics

My findings indicate that the use of bright coloursis a feature that is considered to be
important by the majority of girls. An educational computer game that does not
incorporatethis attribute is not likely to be successful with mygirls. Generdly, it seems
that the brighter the program’ s appearance the more desireble it would be. No particular
col our was found to be favoured by a mgjority of girls, althoughit seemswiseto avad
over use of pink. | did not find that my girls prefer large detailed graphics as suggested
by the literature (Freedman, 1989; Jakobsdottir, Krey, & Sales, 1994; Passig & Levin,
1994). Perhapsthe sophisticated graphics offered by modern computer ggmesmakesthis
observation redundant, as| believe thegirls have an expectation of excellent and highly
detailed graphics being provided in any computer game they choose to play. The
literature cited was published at least 10 years ago at a time when it may be safe to
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assume that graphical offerings in computer games were variable and poor or low

resol ution graphics were prevdent.

Music and Sound Effects

| found that my girls have apreferencefor the presence of music, although this could not
be said to be an essential element. Perhaps more important to the girlsis the ability to,
first, select from a range of musical tracks that reflect different styles of music and,
second, have the option of turning off the music without effecting the other sound effects
designed into the games. Having a variety of music takes avay the difficult task of
identifying the actud style of music preferred by girls. Mudc, it may be fair to say,
involvesindividual tasteso allowing the player to select from avariety of offeringscould

be an important criterion.

My findings correspond strongly with literature which maintains that girls view music
as an element they want to have available in computer games (Cooper, Hall, & Huff,
1990; Malone & Lepper, in Wilder, Mackie, & Cooper, 1985), but disagrees with
literature which maintainsthat girls find music annoying. The annoyance factor, which
was mentioned by some girls, relaes to repetitive playing of musical tracks, and could

be avoided by making available a variety of music from which to choose.

Narrative

The girls of my study seem to want a storyline that not only gives a purpose to playing
the game but also enhances their enjoyment. Thisisafinding that directly supportsthe
research literature (De Jean et al., 1999; Inkpen et al., 1994; Krantz, 1997; Laurel, in
Cassell & Jenkins, 1998c; Miller, Chaika, & Groppe, 1996; Murray & Kliman, 1999;
Polak, 2001). A caveat to this finding is that the storyline must be meaningful and
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relevant to the game, not just an add-on that does not effect how the game unfolds and

is present simply to connect together a serious of random events.

Charactersand Avatars

Thisisan interesting finding that runs counter to what | had expected. The girls appear
not to want only femal e charactersto control or female avatars to represent them in their
computer games. Rather, they indicated that, aswith their music, they want to select the
sex when choosing an avatar. Thisfinding contradictsthe majority of theliterature (De
Jean et al., 1999; Glaubkeet al., 2001; Jakobottir, Krey, & Sales, 1994; Klave et al,
1996; Littleton et al., 1998). A number of girlsmentioned that the character they wanted

‘to be' at any particular time often depended on the mood they were in at the time.

A second finding, and one not mentioned in any literature that | am aware of, is the
apparently strong desire for girls to be able to create or design the appearance of thar
avatar. Thisfacilityislikely to provide a major boaost to the desirability of a particular
piece of educational software, in the eyes of many of my girls. It islikely to be an

essential design feature of software packages being evaluaed for girl-friendly appeal.

Competition/Cooperation and Collaboration

In light of what has been written widely about girls' did ike of competition, the findings
in thissection are, to my mind, quite surprising. The presence of acompetitive element
in an educational software packageis likely tobe an attribute wel comed by most of the
girls, and in particular the 10- to 12-year olds. My findings indicate that if a computer
gameisdevel oped that eliminatesany competitive element in order to appeal to girlsthen
the opposite effect might be achieved - alack of appeal. However, aswithother findings,
thereisacaveat - it seemsthat the competition should be agai nst the computer rather than

against fellow payers.
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This finding contradicts the majority of the literature which states that girls prefer to
collaborate in their computer use (De Jean et al., 1999; Elliot, 1990; Hawkins, 1987;
Henney, 1986; Laurel, in Cassell & Jenking 1998c; Polak, 2001; Murray & Kliman,
1999; Nicholson et al., 1998; Rubin et al., 1997; Shade, 1994) or simply do not like
competitive elements in compute games at all (Arch & Cummins, 1989; Kelly, in
Cassell & Jenkins, 1998a; Lockheed, 1985, Serbin, Powlishta, & Gulko, 1993). Only a
small number of researchers agree with my findings (Caftori, 1994; Chappell, 1997;
Malone, 1981; Signer, 1992). In the context of my study, | view this as one of the more
significant findings because | feel that, asteachers, we are constantly told through both
research results and the experiences of othes that girls shy away from competition,

inferring that the best way to engage them is to make their learning tasks collaborative.

In relation to educational software, it could be argued that a design that incorporates
collaborative player behaviour aimed at beating the computer may bethe direction to go,
however a simple design of one person against the computer in a competitive

environment isjust as likely to appeal to the majority of my girls.

Activities

The presence of adivities apparently is not needed by the girlsin order to enjoy using a
particular computer game. My findingsindicate that thisfeatureislikely to be welcomed
only if there are time constraints, such as school timetable concerns, on the use of the
softwareand if thefacility to save the player’ sprogress at any stage of the gameiseither
unreliableor unavailable. My girls appear to enjoy games that give them extended play
of the one type and that do not requi re them to jump around the playing environment

completing unrelated tasks or activities.

My finding in relation to this design el ement contradicts the literature, which concludes

that the presence of multiple activitiesisagirl-friendly feature of educaiona computer
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gaming that encourages their play (Cooper, Hall, & Huff, 1990; Kafai, 1995; Klawe et
a., 1996; Westrom & Super, 1995). In my situation the opposite seemsto be true.

Challenge

Girls do seem to enjoy the challenge provided by interacting in acompetitive way with
a computer game. However, my findings indicate that they prefer their challenge to
derive from solving puzzles and applying logic to problems rather than through batling
more and faster opporents. One important finding relevant to the type of challenge they
prefer isthat apparentlythere needsto be multiple solutions, all of which allow the player
to successfully complete the game. Thisfinding correlates positively with the literature
that investigated theattributeof challenge (Brunner, Bennett, & Honey, 1998; Bunderson
& Christensen, 1995; Caftori & Paprzycki, 1997; Cooper, Hal, & Huff, 1990;
Subrahmanyam & Greenfield, 1998; Walker, 1998). Also, part of thechallenge attribute
relates to girls wanting to compete aganst the computer, with their friends assistingin
solving the problems, thereby enabling them to gain the competition they seem to want

without the social risk of competing against afriend.

Genre

Of all the genres available in computer games the one that appears to fit best with the
other claimed preferences of my girls is the Simulation genre. This genre allows the
player to explore different avenues and ideas and isan ideal host for problemand puzzle
solving that my girls seem to enjoy playing as well as being a conduit for group
competition against the computer. Unlike most other genres, smulationsallow different
ideas to be tested and modified if the current idea is found wanting. Often, the use of
multiplesolutionsissupported in asimu ation gamewhereas most other genreshaveonly
limited ways in which the player can successfully complete a level or whole game.

Indirectly, the preference for simulations supports the contention of the literature that

276



Chapter Twelve Findings Regarding Design Attributes of Computer Games
Preferred by Girls

girlsprefer slow game play (Caftori & Paprzycki, 1997; Inkpen et a., 1994; Kafai, 1996;
Laurel, in Cassell & Jenkins, 1998c; Polak, 2001; Rubin et a., 1997; Scott, Cole, &

Engel, 1992), as simulations often do not depend on timelimits.

The preference for the Simulation genre is not present in any of the published literature

that | reviewed and so may represent aunique finding in this area.

Miscellaneous Findings

Instructions

Having access to instructions and help throughout the game is likely to be a desirable
attribute. Although this feature should not be regarded as essential, its presence might
be positive for many of the girlsand could assist them in their general inexperience with

computer games

Game Saving

The ability to save a game at any time appears to be an element tha many of thegirls
would welcome, particularly when time constraints exist in the classoom situation.
Being able to return reliably to the place in the game that astudent had left previously
because of lack of timefor completionislikely to assist in lowering frustration levels of

the girls and subsequently encourage further play at alater stage.

Humour

The presence of humour may enhance the enjoyment of using educational computer

gamesfor girls. Asmany of the girls did not mind sharing computers with their friends

the opportunity to share humorous moments could be a positive experience.
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Emergent Criteria

Fromtheserecommendations| have constructedasimple‘Y ES/INO’ checklist (Table34)
that | can use to assist in selecting appropriate educational software. | have listed the
criteriaas a series of questions for me to answer when considering a potential addition
to the educational software collection. Although my research has been under the
umbrellaof science education these criteria could beused for any educational computer
game designed for any of the Key Learning Areas. The questions preceded with an

asterix indicate an essential element.
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Table 34: Criteria used for selection of girl-friendly educational computer games.
*Does the action derive from non-violent or comicd violence events? | YES | no
Doesthe setting of the game encompass awide virtual areaof play? YES | no
* Does the game use arealistic setting and background? YES | no
Isthe feedback presented visudly? YES | no
*Can the visual feedback be turned off or hidden? YES | no
*Does the game continue if awrong choice is made by the player? YES | no
* Are bright colours used throughout the game? YES | no
* |sthere avariety of music available? YES | no
Can individual music tracks be selected by the player? YES | no
*Does the narrative drive the gameplay and isit integral to thegame? | YES | no
*|sthere arange of avatars for the player to select? YES | no
Are both genders represented in the characters availablefor selection? | YES | no
*Can the player design their own character? YES | no
Can the game be networked with other computers? YES | no
Are discrete creative (non-arcade) activities available in the game? YES | no
*Can progress in the game be saved at anytime? YES | no
*|s the challenge supplied by puzzles and problems? YES | no
*Do the puzzles and problems have multiple solutions? YES | no
*Can the level of difficulty be modified by the player? YES | no
*|sthe game a simulation? YES | no
Are instructions accessible from within the game? YES | no
*Does the game take substantial time to complete? YES | no
* Are the images and sounds age-appropriate for the audience? YES | no
*Can the player adjust the speed of play? YES | no
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Implicationsof UsingtheConstructed Criteriafor ScienceEducation at my Schools

Earlier | cited research undertaken by Johnson-Eiola(1997) which confirmed that skills
honed from educational computer games can betransferred to other non-computer based
areas of education. In light of the criteria constructed in Table 34, | believe hisresearch
becomesvery relevant to my situation. The application of the criteriapresented in Table
34 to the purchase of educational game software for use in the science education
curriculumin my two schools may result in software that appeal sto the majority of girls.
Skills and knowledge gained from using this software may be transferred by the gilsto
the classroom-based science education program devel oped by classroom teachers. Also,
especiallyinthelight of the discussion of teacher attitudesto science education discussed
in Chapter Five, the supply of science education software for use by staff at my two
schoolsin their teaching and learning program may stimulate thosewho are reluctant or
not confident to teach science to introduce concepts and ideas in a more enjoyable,

comfortable and relevant way.

Asit stands at the moment in both schools, no specific science-based computer software
isused by the teachers or students. At one school only one program, | hatelove science,
isavailablein the computer room and, as the observation dataindicated, it wasnot used
the girlsand was used only twice by two boys. Further, although | havenot observed any
teacherstaking classes in the computer room, | assume that it is not being used in those
learning situations. Having criteria available with which to evaluate potential science
education software may result in more relevant and useful software being purchased that
students, especially girls, will want touse. By usng the medium of computer games,
which my data has indicated isvery popular with girls, a subject that research indicates
may not be favoured by them could become one that they find interesting and

challenging, thusassisting their participation, enjoyment, and achievement in the subj ect.
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Comparison of Seledion Criteria with Games Observed as Popular with Girls

Arriving at the criteria in Table 34 has resulted from a long process of recording,
interviewing, reading, observing, and interpreting. However, the criteria produced
remain theoretical, reflecting my interpretation of what attributes could encourage girls
to useaparticular piece of educational software. Comparison of the criteriato real world
software that my observations indicated are popul ar with femal e students may indicate
the extent to which the criteria are potentially useful and relevant as a selection tool for

future purchase.

In order to compare programs that are popular with my femde students to the criterial

have taken games that were observed being played most frequently by grls (Table25).
Of the nine games listed, three could be incorporated into a science lesson or science
program. They are the Maths Circus series, the Zoombinis series, and the Thinkin’

Things series'®. | will also compare the gameobserved beingplayed most frequently, the
Carmen Sandiego series, aswell asan arcadegame, Kung Fu Kim, that was popular with
the girls. How do the attributes of these games compare to the criteria in Table 34?

Wouldthe use of the criteria have resulted in their purchase?

16 Descriptions of these games can be found in Appendix 1.
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Table 35: Evaluation of the Maths Circusseries using the constructed criteria.

*Does the action derive from non-violent or comicd violence events? | YES

Doesthe setting of the game encompass awide virtual areaof play? no
* Does the game use arealistic setting and background? no
Isthe feedback presented visudly? YES

*Can the visual feedback be turned off or hidden? no
*Does the game continue if awrong choice is made by the player? YES

* Are bright colours used throughout the game? YES

* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no
*Does the narrative drive the gameplay and isit integral to the game? no
*|sthere arange of avatars for the player to select? no
Are both genders represented in the characters availablefor selection? no
*Can the player design their own characta? no
Can the game be networked with other computers? no

Are discrete creative (non-arcade) activities available in the game? YES

*Can progress in the game be saved at anytime? YES
*|s the challenge supplied by puzzles and problems? YES
*Do the puzzles and problems have multiple solutions? YES
*Can the level of difficulty be modified by the player? YES
*|sthe game asimulation? no
Are instructions accessible from within the game? YES
*Does the game take substantial time to complete? YES
* Are the images and sounds age-appropriate for the audience? no
*Can the player adjust the speed of play? YES
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Of the 17 criteriathat | identified as important to be present in educational softwarein
order for it to be considered ‘girl-friendly’, the Maths Circus series demonstrates the
presence of 12. On the surface thisindicates that this series of software would not be a
strong contender for being afavourite of the girls, yet it was observed being pl ayed by
23% of the girls who chose to use the computer room at lunchtime at the school which
had it installed in the computer laboratory. However, it must be remembered that the
range of software from which the girls could choose was not broad. | bdieve the
observed use of this program demonstrates the girls choosing thebest of abad lot. Itis
also important to remember that during the interviews many of my students mentioned
that they considered the graphics and music presented by this program to be ‘babyish’.
Thereworking of the graphicsand the changing of the simple and repetitive circus-theme

music to avariety of other stylesislikelyto increase the satisfied criteriato eleven.

If 1 had been carrying out a pre-purchase evaluation on this software | feel the presence
of 12 of the criteriawould have indicated that girlswould probably enjoyusing it and so
| probably would have purchased it. | believe its relative popularity with the girls, as
indicated by Table 25, supports this assumption.
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Table 36: Evaluation of the Zoombinis series using the constructed criteia.

*Does the action derive from non-violent or comicd violence events? | YES

Doesthe setting of the game encompass awide virtual areaof play? no
* Does the game use arealistic setting and background? no
Isthe feedback presented visudly? YES
*Can the visual feedback be turned off or hidden? no
*Does the game continue if awrong choice is made by the player? YES
* Are bright colours used throughout the game? YES
* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no

*Does the narrative drive the gameplay and isit integral to the game? | YES

*|sthere arange of avatars for the player to select? no
Are both genders represented in the characters availablefor selection? no
*Can the player design their own characta? YES

Can the game be networked with other computers? no

Are discrete creative (non-arcade) activities available in the game? YES

*Can progress in the game be saved at anytime? YES
*|s the challenge supplied by puzzles and problems? YES
*Do the puzzles and problems have multiple solutions? YES
*Can the level of difficulty be modified by theplayer? YES
*|s the game a simulation? no
Are instructions accessible from within the game? YES
*Does the game take substantial time to complete? YES
* Are the images and sounds age-appropriate for the audience? YES
*Can the player adjust the speed of play? YES
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This series of programs satisfi es 15 of the criteriawhich, | believe, indicatesthat it coud
appeal to girls. Thisappeal was borne out in both the observation sessions, where it was
played by 21% of thegirls, and the interviews, where it was stated by a number of girls
that they enjoyed creating, playing and saving the “cute” characters that inhabited the
game. Interestingly, theZoombinis series was not one of the nine games observed being

played most frequently by the boys. Did it have too many “girl’ attributes?

Because of the nature of the game a number of the criteria could not be satisfied and
perhapsthisindicatesaneed for a‘Not applicable (N/A)’ choiceintheevauation. It was
not a simulation, nor was the game built around a player’s avatar. Perhaps the only
attribute that could be added to make it more girl-friendly is music. As with the Math
Circusseries, | believeapre-purchase evaluation of thisprogram using my criteriawould
have resulted in its purchase, a purchase that would have been justified by its general

popularity with the girls.
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Table 37. Evaluation of the Thinkin’ Things series using the constructed criteia.

*Does the action derive from non-violent or comicd violence events? | YES

Doesthe setting of the game encompass awide virtual areaof play? no
* Does the game use arealistic setting and background? no
Isthe feedback presented visudly? YES

*Can the visual feedback be turned off or hidden? no
*Does the game continue if awrong choice is made by the player? YES

* Are bright colours used throughout the game? YES

* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no
*Does the narrative drive the gameplay and isit integral to the game? no
*|sthere arange of avatars for the player to select? no
Are both genders represented in the characters availablefor selection? no
*Can the player design their own characta? no
Can the game be networked with other computers? no

Are discrete creative (non-arcade) activities available in the game? YES

*Can progress in the game be saved at anytime? YES
*|s the challenge supplied by puzzles and problems? YES
*Do the puzzles and problems have multiple solutions? YES
*Can the level of difficulty be modified by the player? YES
*|sthe game asimulation? no
Are instructions accessible from within the game? YES
*Does the game take substantial time to complete? YES
* Are the images and sounds age-appropriate for the audience? YES
*Can the player adjust the speed of play? YES
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This series of problem solving programs satisfied 13 of the criteria. Again, because of
the nature of the program several of thecriteriaare not relevant. For example, | believe
the use of an avatar, the designing of that avatar, and theuse of arealisticsetting would
not be appropriate for the intent of the game. However, a mgority of criteria was
satisfied and, once agan, a pre-purchase evaluation for girl-friendy software would
probably have resulted in its purchase. This series of programs demonstrates the
difference between what the girls appear to prefer and what the boys appear to prefer
when the observation data are considered. The Thinkin' Things series, which has a
majority of apparently girl-friendly attributes, did not feature in the top nine programs
selected by the boys during the lunchtime observation sessions.
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Table 38: Evaluation of the Carmen Sandiego seriesusingthe constructed aiteria.

*Does the action derive from non-violent or comicd violence events? no

Doesthe setting of the game encompass awide virtual areaof play? YES

* Does the game use arealistic setting and background? YES
Isthe feedback presented visualy? YES
*Can the visual feedback be turned off or hidden? no
*Does the game continue if awrong choice is made by the player? YES
* Are bright colours used throughout the game? YES
* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no

*Does the narrative drive the gameplay and isit integral to thegame? | YES

*|sthere arange of avatars for the player to select? no
Are both genders represented in the characters availablefor selection? no
*Can the player design their own characte? no
Can the game be networked with other computers? no

Are discrete creative (non-arcade) activities available in the game? YES

*Can progress in the game be saved at anytime? YES
*|s the challenge supplied by puzzles and problems? YES
*Do the puzzles and problems have multiple solutions? no
*Can the level of difficulty be modified by theplayer? no
*|sthe game asimulation? YES
Are instructions accessible from within the game? YES
*Does the game take substantial time to complete? YES
* Are the images and sounds age-appropriate for the audience? YES
*Can the player adjust the speed of play? YES
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The Carmen Sandiego seriesreflects 14 of the criteria deamed to be girl-friendly by my
research. This series of games was the most popular selection by the girls a my two
schools during the observation period, with 25% of the girls being observed playing the
game at one time or another. This series of games did not feature significantly in the
sel ections made by the boys during the observation period. Self-pacing, use of puzzles,
the simulati on of being a detective along with anarrative that makethe puzzlesrelevant
to the game are, | believe, the attributes that make this game appealing to many of my

femal e students, and would justify its purchase.
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Table 39: Evaluation of Kung Fu Kim using the constructed criteria

*Does the action derive from non-violent or comicd violence events? no
Doesthe setting of the game encompass awide virtual areaof play? no
* Does the game use arealistic setting and background? no
Isthe feedback presented visudly? YES

*Can the visual feedback be turned off or hidden? no
* Does the game continue if awrong choice is made by the player? no
* Are bright colours used throughout the game? YES

* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no
*Does the narrative drive the gameplay and isit integral to the game? no
*|sthere arange of avatars for the player to select? no
Are both genders represented in the characters availablefor selection? no
*Can the player design their own character? no
Can the game be networked with other computers? no
Are discrete creative (non-arcade) activities available in the game? no
*Can progress in the game be saved at anytime? no
*|s the challenge supplied by puzzles and problems? no
*Do the puzzles and problems have multiple solutions? no
*Can the level of difficulty be modified by theplayer? no
*|s the game a simulation? no
Are instructions accessible from within the game? no
*Does the game take substantial time to complete? no
* Are the images and sounds age-appropriate for the audience? YES

*Can the player adjust the speed of play? no
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The presence of Kung Fu Kim, an arcade game that relies on speed and hand-eye
coordination, in the list of games most frequently played by girls in the observation
session (19%) could, on the surface, be seen as evidence unsupportiveof the usefulness
of my criteria. Afteral, it meetsonly three of the girl-friendly criterial have established
frommy research. However, | believethe presence of thisgameinthelist of ganes most
frequently observed being played by girls reflects an aspect that emerged from the grls

focusgroups. Inthefocus groupsanumber of girls madethe point that what they enjoy
playing often depends on how they feel at the time. Often some stated that they simply
want to play something where they do not haveto think or work. Asonegirl stated, what
she plays “ depends on the mood | am in”. Obviously, though, a game such as Kung Fu
Kimis not going to be considered for any educational content and so the application of

my criteria would not have been undertaken.
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Table 40: Evaluation of | kate love science using the constructed criteria

*Does the action derive from non-violent or comicd violence events? no
Doesthe setting of the game encompass awide virtual areaof play? no
* Does the game use aredlistic setting and background? no
Isthe feedback presented visudly? YES
*Can the visual feedback be turned off or hidden? no
*Does the game continue if awrong choice is made by the player? YES
* Are bright colours used throughout the game? YES
* |sthere avariety of music available? no
Can individual music tracks be selected by the player? no
*Does the narrative drive the gameplay and isit integral to the game? no
*|sthere arange of avatars for the player to select? YES

Are both genders represented in the characters availablefor selection? | YES

*Can the player design their own character? YES
Can the game be networked with other computers? no
Are discrete creative (non-arcade) activities available in the game? YES
*Can progress in the game be saved at anytime? no
*|s the challenge supplied by puzzles and problems? YES
*Do the puzzles and problems have multiple solutions? no
*Can the level of difficulty be modified by theplayer? no
*|sthe game asimulation? no
Areinstructions accessible from within the game? YES
*Does the game take substantial time to complete? YES
* Are the images and sounds age-appropriate for the audience? YES
*Can the player adjust the speed of play? YES
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This program was the only piece of software directly related to sci ence education. It
satisfied 12 of the 17 criteria, indicating perhaps, on the surface, that it should have been
safe to assumethat it would be at least used occasionally by some girls. However, over
the observation period it was only played once each by two boys. No girls choseto play
this game during the observation period. The only reason | can put forward is that the
title of the game turned girls away from even sampling it. Perhaps the use of the word

‘Science’ should be avoided in any title being developed for girls.

On the surface it does look like a program full of promise and fun for a child or parent
looking for a piece of educational software for their child. However, upon loading and
playing the player discovers a program that is static in its presentati on, and although
colourful it does not supply any movement or action to theplayer. It is perhaps more a
tutorial, listen-and-learn style program dressed up in acolourful game-like package. |
think that the lack of success of this program reinforces the value of the criteriathat |
have constructed. Having the presence of less than half of the identified attributes (8
from 17) appearsto be an indicator of a software padage’ slack of desirability by girls.

Implicationsfor the Design of Science Education Computer Software

| believe that having four of the five science relevant gamesobserved being played most
frequently by my girls assatisfyingthe magjority of my criteriaisapositive indicator that
what | have constructed has the potential to be avery useful tool for the selection of girl-
friendly science education software. By usingthe criteria arange of software that aims
to encourage the participation, enjoyment, and achievement in primary science could be
identified and purchased.

However, this can happen only if there is arange of software available from which to

choose. Unfortunately, it appearsthat thisisacurriculum areathat isnot well catered for

by commercial producers of software. A brief ook at any commercial cataloguedealing
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with educational software shows a broad selection of educational game software for
literacy, mathematics, and problem solving, whereas the specific area of science, andin
particular primary science, is poorly resourced. Using my criteria as a guide, software
developers may be ableto produce software that isattractive not only to girls, but as my

research shows, alsoto boys, whowill basically playany computer gamethat isavail able.

Obvioudly the production of software that children enjoy playing and using will result in
higher salesfor thedeveloper. By using areverse-design principle, that is, starting with
the desired attributes and basing t he game pl ay around themin ameani ngful way, seems

likely to produce a successful end product.

Conclusion

The purpose of my study was to ascertain whether there are particular design feaures of
computer games preferred by girls and, if so, could incorporating them into science
education software raise girls' interest, paticipation, and echievement in science. My
study does indicate that girls have preferences for particular design features found in
computer games, and thesearelisted in Table 34. Theresearch detailed in Chapter Two,
regarding the signifi cance to a user of how a game interface is designed in relation to
their engagement or otherwise with it, underlines the importance of the ‘girl-friendly’

criterial haveidentified. Overall, | believe theincorporation of theidentified critenain
the development of educational computer games relevant to primary science educaion
couldleadto teachingand learning programsthat enhancegirls' participation, enjoyment,

and achievement in primary school science.
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Afterword

Thefollowingisapersonal view on how | feel my professional practice has changed due

to the experiences gained from this research.

Introduction

Table 34 seemsto be aninsignificant product for all thework | have completed over the
previousfour years. It looks so small and inconsequential when compared to the pages
and pages of background research and data analysis that produced it. However, upon
reflection, it is not only the table of criteria for selecting girl-friendly educational
softwarethat hasemerged from thiswork but also other indirect and significant elements

have emerged for me, both in my professional pradtice and personal life.

Origins of My Enquiry

As mentioned in the Introduction to this thesis, it was the studies that | carried out at
Deakin University that first crystallized the notionthat | could actually investigate in a
formal systematic manner the reasons that many girls appear to suffer from ineguitable
educational outcomes. | bdievethat | might have had thisnotion in my mind earlier than
this but it was not until my Deakin studies that it came to the fore. The perception of

inequity derived from my teaching experiences.

From the beginning of my teaching career | havefelt that grlsdo not experiencethe same
range of opportunities that boys experience in our schools. Often | see grls being
overshadowed by the behaviour, actions and demandsof boys, in both the classroom and
the playground - infact in most environmentsfound in schools. | havetried through my
teaching practice to reduce thisimbalance but | do not think that | have ever fully had the
skills, strategies, or knowledge toundertake thistask successfully or satisfactorily. | feel
now that the knowledge gained from my research has assisted me greatly in not only
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improving my skillsin this area but also made me aware of various strategies that may
allow me to successfully bring more equitable outcomes for al my students, both at

school and inther lives generdly.

Gender

My perception of gender hascertainly changed over these years. | had viewed girlsand
boys in atraditional and conventional manner, as separate and distinct groups with very
little in common. However, notwithstanding this, | still dedt with my classes as a
homogenous group, treating them all in the same manner simply in the name of
expediency - | had a syllabus to take my students through and to doit as a group was to
me, the quickest and mast efficient way. Through myreadingson gender and onteaching
and learning strategiesfor girls, | see nowthat what | was actually doingwastreating dl
my students as though they were boys. | was unaware of how many girlsapproach their
studiesdifferently to boysand how different teaching stylesmay behel pful tothem. This
observation, too, extends to some boys who prefer different learning stylesin order to

capitalize on their inherent strengths.

Now | find myself trying various teaching approaches that rely on different senses, or
intelligences, aswell asvarioustypes of assessment tasks, allowing studentsto select the
way they wish to producetheir work for marking. 1 find mysdf being more patient when
seeking responses from all students, allowing them extra time to give an answer rather
than moving on quickly if no response isimmediately forthcoming and, as artificial as
it may appear, | ensure that responses are sought alternately from girls and boys so as not
to alow any one group to dominate the session. Use of the computerized cataloguein
both of my libraresismore closely supervised in order to prevent boysfrom pushing the
girls away from the terminals or interrupting a girl when she isusing one. Of coursg, |
also watch for boys pushing or interferingwith other boys who are using the catalogue.

| must admit that | have not yet observed a girl interfering unduly with another person
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using the catalogue. It appearsthat it isthe boys whoregard the computer, still, asthar
domain. Ultimately, | now try to see each childnot in terms of gender or biological sex,
but rather as a unique individual. | suppose this is an approach that is expected of
teachers anyway but, in my view, the readlity is that boys and girls are still generally
treated as discrete groups.

Onemajor element of my teaching program that | may need to modify ismy discussions
with the children regarding gender stereotypes. | takeany and all opportunitiesthat arise
in to discuss with my students the presence and effect of stereotypes they med in their
everyday lives, whether they are in books, movies, or in genera life. Possibly | have
becometoo zeal ousin thisand the children may be switching off. Theremay beevidence
for this observation in the analysis section that deal s with characters and avatars used by
the children in their computer game playing. Many of the children seem to believe that
having a ‘mae’ character helps their quest for success, something that | have been
explicitly targeting over the years as not true. If this message is not getting across as|
had thought, then perhaps | need tobe more subtle becausel do not believe | can be more
explicit. | know that | am battling aganst stronger, outside cultural forces (for example,
mass media, parental expectations) but | would have hoped for a more informed view

from the children than what | continue to observe.

Reflection

Learning to take time to reflect on what is going on around me is one of the two most
important elements that have arisen from my studies. | havefound that stopping for a
period of time and mulling over thingsin my mind often led to new interpretations and
insightsregarding how | viewed my dataand subsequent analysis. Thisissomething that
| did not havetimeto do during my previousstudies - having strict deadlinesfor multiple
assignmentsoften meant limited thinking/refl ecting time dueto approaching ‘ due dates' .

Although therequirementsfor thisthesisareinfinitely more stringent and demanding, the
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extratime available (as a part-time student) meant that there was often time to put the
work down and walk away for a while and simply think about it from different
viewpoints. Often what | would describe as mini-revel ations popped into my head at the
oddest times, delivering insight into a previously troubling aspect of my analysis.

Reflection, | believe, has become a very powerful tool for me.

Reflection has certainly led to amore critical thinking approach to many aspects of my
professional practice. As educators we are constantly bombarded with research
informing us of the ‘best’ ways to educate our students. Research is often backed by
views and opinions of interested parties and it can be difficult to separate ‘fact’ from
opinion. | now find myself looking much morecritically at what is presented asresearch
and | try to look beyond what is written to what the hidden agenda may be - something
| admit | have not often donein the past. Increasingly | can seethat therearea ways two

sides, at least, to research and tha one person’ s fects are another’ s opinions.

Thisisnot to say that | am looking at new research withacynical eye or withan arrogant
view of my ‘superior’ knowledge, certainly not. But | am approaching it with a mind
willing to at least give achance to the voice inside the research to be heard. However,
I am much more reluctant to accept at face value what is presented and | often find that
| am asking questions to myself about how data could have been interpreted differently
or how adifferent set of conditions may have led to dlightly different conclusions. One
phenomenon that has amazed meisthe amount of, what | can only descri be as, ‘ shonky’

and unsubstantiated material sent to schools that is presented as fact to teachers,
especially in terms of what they should be doing in their classrooms, and | continually
worry about how many of my colleagues are swayed by it. | feel thatintimespast I, too,
would have accepted the material without question - now | take the timeto consider what

is being said and the veracity of any claims made.
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| find now that | continually take time out to reflect on my teaching. 1 no longer quickly
jump into situations without giving thought to what | am going to say or do.
Professondly, | often think later about what | havedonein classand | go over parts that
seem successful and not so successful trying to understand why successor lack of success
occurred. | have found on a number of occasions that it has been my error,
misunderstanding, or poor explanation that has led to an unexpected or undesired
outcome, and | have been able to change elements of my teaching in order to avoid

repeating those same mistakes.

Reflection is an ectivity that | could not say | consciously took part inin reldion to my
earlier years of teaching. | feel that | have certainly become a better teacher in terms of
technigue and understanding of the dynamics of both the classroom environment and the
interaction between the class and myself asawhole, aswell aswith individual children.
Itisan odd but interesting and challenging exercise to undertake to view one’ sself from
adistance, to evaluate your behaviour while you are conducting aclass, but | have found
it to be a rewarding activity and one that provides insights into my abilities and

shortcomi ngs, giving me a base for what | hope isimprovement i n my teaching.

The Notion of Truth

Thesecond and equdly important el ement that | havetaken fromthis study isthe concept
of truth. | have arrived at the conclusion that the only truth is that there is no truth. |
think this view has arisen from my exposure to Constructivism, both through the

coursawork section of my course, and directl y through theresearch involvedinmy thesis.

| have to confess and admit (quite happily) that in my pre-thesislife | would havefitted
perfectly into the Positivist modd: All things could and should be measured and all
responses and results could be predicted. Life was much easier to copewith if you did

not have to grapple with shades of gray. However, it became apparent through the
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Constructivismcoursework unitthat what was being put forward by avariety of theorids
- that reality is what is agreed to and experienced within a particular community
(rememberi ng, of course, that thisismy personal construction of Constructivism - it may
not fit exactly with what others may regard as ‘ pure’ Constructivism). My reality isnot
going to be exactly the sasme asanother’ salthough many similaritieswill exist if weshare

common beliefs, views, and environments.

My acceptance that the only truth is that thereis no truth led to anather paradox in my
personal life. | believethat | have become significantly more tolerant of other people’s
views but, at the same time | have become very intolerant of people who hold dogmatic
views - views they simply will not change or modify and insist on pushing onto others.
More and more, when confronted by aview or perspectivethat | do not agreewith, | find
myself trying to understand the perspective of the person putting the view forward and
empathizing with their outlook. Thisisnot to say that | will change my mind and agree
with them, but it does tend to make me more tolerant and accepting of differing views
held by others. | believe that if more people would do this we may have a better

functi oning, safer and tol erant society.

The most interesting manifestation of my belief in the absence of an absolutetruth that
| have experienced isin the interpreting of my data. | undertook four major edts of my
data analysis (dong with continuous minor editing) and | found that | was constantly
changing, albeit slightly, the clamsthat | was making. In comparing the first analysis
with thefinal fourth edition, I identified many subtle but significant modificationsin my
fina interpretations, inferences, and recommendations. In some cases Peter (my
supervisor) suggested slightly different interpretaions of the data resulting from his
greater experience with analysis techniques and background knowledge of the subject.
Often | would subsequently modify my interpretations to produce what | freely admit
were tighter and more concise observations (a good example of the benefits of

collaboration with others). | sometimes speculaethat if | wereto put my analysis away
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for a period of time and then return and re-analyze my data would | make significant
changestomy interpretations? | believel may. Obviously theanalysing, theinterpreting,
and the writing must stop at some stage and athesishanded in, but it isstill atantalizing
ideain my mind to re-visit my research at alater stage to se if my interpretations still

sand up to my own scrutiny.

My Contribution

Initially I was concerned that the area of myinquiry was not goingto be ‘big’ enough to
support my research. However, | was constantly surprised at just how large the areathat
| had selected to study turned out to be. Although comparedto other areas dealing with
computers and girls, software was not a big issue, however there was enough earlier
research to work from and to use as a launching pad for my own interpretations and
findings. | feel thisobservation issupported in my conclusionswhen compared to earlier
research. | did not ssmply end up confirming already established views, but found
contradictions to earlier findings as well as some original interpretations that had not
been previously proposed or examined. Of course, | am not directly generalizing my
interpretations to other situations but | would be confident to take what | have
‘discovered’ to another school if | happened to betransferred. |think my conclusionsand
recommendations could be modified to support teaching programsin similar schoolsand

to assist other teachersin forming their own opinions about their particular situation.

Coda

Weas it worth it? Yes, | believe so. Intellectudly | feel that it was a very worthwhile
exercise. The skills| have brought from within through undertaking this research will
aways prove useful, paticularly in my professional life. The ability to be moretolerant
and open to other viewpoints and opinions, the best aspect to emerge, can only be a

positive for myself.
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Am | smarter? No. Infact the whole process has been humbling. The reading of other
peoples’ works and interacting with my supervisor showed me how little I know. | feel
now that I am much more circumspect about offering an opinion about matters | simply
do not haveinformation about whereas before | would quite confidently give my opinion

about anything to anyone whether they needed it or not.

Would | do it all again? No. Undertaking this research proved to be such a draining
experiencethat to tackle anather project alone could not bejustified. 1 now seefromthis
experience the benefits of collaboration and cooperation. Further research would be
wonderful but only as a partner with othe researchers. Because of this | have
implemented into my teaching and learning strateges greater use of collaborative and
cooperative tasks. Rarely now do | ask children to complete work by themselves.
Generd ly, | have the children work in groups of three to four so that they all take
responsibility for what is produced. Thishas taken awhileto implement satisfactorily
as the children generally had poor skills when it came to sharing the work equally and
allowing other members of their group to say their piece. However, the resultsthat most
of the children now produce has made the long task of demonstrating and practicing the

necessary skills worthwhile. | am satisfied about the journey | have completed.
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APPENDIX 1

DESCRIPTION OF COMPUTER GAMESMENTIONED IN THE
THESIS

Ageof Empires- Players select an ancient civilization, for example, Roman or Egyptian,
then build up there powe and strength by construding buildings, increasing their
population, and forming armies. When they believethey are strong enough they attack
and try to defeat other players, conquering their lands and destroying their civilization.
The player |eft standing is the winner.

Aquanoid - Playershit aball against awall of bricks, with the brick disappearing when
itisstruck by the ball. The ball rebounds of the bricks and the player hasto hit the ball
back. If the player missesthe rebounding ball then a“life’ islost. The object isto clear
al the bricks on each screen, allowing the player to progress to the next, more difficult
screen. Points are accumulated for the number of bricks destroyed.

Aussie Maths Invaders - Covers a number of mathematical areas, including algebra,
multiplication facts, and formulas. Players are faced with a descending formulainside
a ‘gpaceship’. They are required to work out the problem enter an answer, and then
‘shoot’ the answer at the descending spaceship. If theanswer is correct the space ship
isdestroyed. If the answer isincorrect, the space ship draws closer to the player’ s base.
If the spaceship touchesthe player s base the gameisover. The player scores pointsfor
the spaceships they destroy.

Battleship - Players placetheir warships onto agrid. They then take turnsin ‘firing’ a
shell’ at their opponent’ sgrid. If they*hit’ ashipitispartially destroyed. Play continues
in alternate turns until one player destroys the other’ s fled.

Bow & Arrow - The player controls a on-screen sprite, which has only vertical
movement, and lines it up to shoat arrows across the screen at object either rising
vertically or coming towardsit. Asthe arrow strikes an object the object is‘killed” and
pointsare awarded to the player. Thegameisove if the player runsout of arrows before
all the objects are hit, or an object touches the player’s chaacter. Levels become
progressively harder asthey are cleared.

Diamond Mine- Players have an 8X8 grid of coloured gems which they are required to
placethreeidentical onesinarow, either horizontally or vertically, by switching adjacent
gems. If they match threethey disappear and the gems abovethem all movedownto take
up the vacant space. New gems are added from the top of the screen. Play continues
until no matching of three can be achieved. Music is provided which can be turned off.
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Dynomite - With an animated slingshot, players ‘shoot’ coloured eggs at a descending
wall of coloured eggs. If they are able to place an a coloured egg so that three eggs of the
same colour are touching, an explosion occurs dislodging other eggs and slowing the
descending wall. If the player bows up all the eggs, another screen starts with the
descending wall of eggs travelling slightly faster. The game is over when the wall of
eggs touches the player’ slingshot.

Gizmos & Gadgets - By solving scientific-based puzzles the player collects parts to
vehicles that, when all are collected, they can build and race. The puzzles assist in
developing understanding of force, magnetism, electricity, gears, balance, and energy
sources. It combinesarcade play aswell asthinking and problem-solving. with over 260
puzzles to complete, someof which avery difficult indeed for thetargeted age-range, a
long playing experience is guaranteed.

Goosebumps- The player controls agroup of characters trapped in a haunted fun park.
By solving puzzles and problems the player is able to slowly extract the charactersfrom
their predicament and save them from bang destroyed by classic monsters such as
werewolves and vampires. Graphics are photo-realistic and there are nine levels of
difficulty.

Harry Potter and the Philosopher’s Stone- The player takes the part of Harry Potter,
and through interaction with other computer-controlled players, seeksto solve avariety
of puzzlesin order to find who or what is after the Philosopher’s Stone.

HoylesKids Games- Thisisacollection of traditional board and card games such as
checkersand snakesand ladders. Each gameispresented in ahighly-ooloured, animated
form. Players can choose which activity they would liketo play.

Imagination Express - Players can create a story and illustrate it with the graphics
provided. The topics covered by the seriesincludes, Castles; Rainforests, Oceans, and
Ancient Egypt. Each package has graphics that can be placed onto the screen and
modified in relation to sizeand position. Spaceis provided for the player to add text to
advance the story. The story can be saved and read by other children.

Kid Pix - Thisis adrawing program that dlows both free drawing or drawing with the
variety of tools provided. In comparison to other drawing programs, it extends thetools
availableto the user with stamps and animated icons. Pictures can be eithe printed out,
saved, or emailed to other children.

KungFu Kim - The player controlsacharacter that is placed in the centre of the screen.
Objects move around the character in a circular fashion and randomly strike at the
character. The character has to fend off the objects by using ether his hands or feet,
which the player controls viathe keybaard. If the player misses an object and is struck,
part of his‘life’ isdrained away. If al the objects arepushed away the player goesto the
next level with slightly more and faster objects. Play continues until the player’s‘life
is completely gone.
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Lego Island 2 - Thisis a 'twitch' game where the player controls, via the keyboard, a
mal e L ego-shaped character, Pepper, who movesthroughout aL egoland of obstructiors.
The player must outwit an evil character, Brickster, who is trying to destroy Legoland.
Pepper must find clues, use various types of mechanical transport, and fight of his
enemiesin order to savethe world. Ultimately, it is a platform game set in a 3D world.
A totd of 18 leve sare available to play.

Living Books- A seriesof animated storiesin which the player can either read the story
and eectronicdly turn the page or have the story read to them by the computer. Each
page also holds anumber of objectsthat can be clicked on by the player using the mouse
which resul tsin animated sequences appearing.

Maths Circus- A series of puzzles presented in with a circus theme. The players are
presented with mathematicsand | ogic problemswhich they havetosolveby manipulating
anumber of objects on the screen that may have several variables. The higher the level
of difficulty, the greater the number of variablesinvolved. Music is supplied.

Minesweeper - A puzzle game where the player tries to clear a number of squares
without selecting an explosive ‘mine’. Aseach sgquare is uncovered, clues are given as
to the status of surrounding, uncovered squares, based on the clues, the player selects
another square. Play continues until the playeris‘blown up’ or al the clean squares are
uncovered.

Missile Command - Players defend six citiesfrom nuclear missileattack by attempting
to intercept and blow up missiles descending from thetop of the screen. The player has
alimited number of anti-missiles to use on each level. As each level is completed the
player receives pointsfor thenumber of citiesand anti-missilesleft. Eachlevel hasmore
faster descending missiles for the player to defend against. Thegame ends whenall the
player’s cities are destroyed..

Myst - This is a first-person view, interactive game world set on an graphically and
aurally-richisland environment. Thegame poses problems and puzzlesfor the playerto
solve using logical thinking, with the player going backwards and forwards in time.
Sophisticated interaction with computer-contrdled players is available. As the game
progresses more and more of the mystery that needsto be solved becomes apparent. the
program provides multiple ways of successfully completingthe game

Saddle Club - Thisisapuzzle-solving game oriented around horses. Itisappearsto be
primarily aimed at pre-teen girls. Over 30 characters are available for the player to
interact with whilst exploring the game area, the Willowbrook Stables. The player
simulates riding a horse through the environment provided by the game in search of
clues.

Sim City 3000 - The player builds a city from scratch by zoning different areas either

residential, industrial, or open space. Asthe city developsthe player must manage such
things as electrical power distribution, waste services, police and fire services, and
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taxation rates. The player isbasically an all-powerful mayor, in charge of al decisions.
The program responds to the decisions with either populaion growth (success) or
shrinkage (failure). It isan open-ended game, with the player continuing for aslong as
they like. A variety of disasters canbeinsertedinto the game either randomly or selected
by the player.

The Logical Journey of the Zoombinis- 16 cartoon charactersthat are created by the
player areguided through seriesof logic puzzles. The puzzlesarekeyed bythe attributes
of the created characters. The player must deliver 16 charactersto the end of the game.
Any charactersthat are rejected by the logic puzzles are eliminated fromthe game with
the player having to return to the beginning to create more charactas. The new
charactershaveto go through the samelogic puzzles (with different solutions each time)
until 16 charactes arrive at the finish. There are three programsin the series.

The Lord of the Rings - A role-playing game where the player adopts the role of a
hobbit and attempts to destroy the ring of power. The players have to navigate the same
dangersthat arefound in the movieof the samename. Theaction derivesfromthemovie
content, rather than the book. Players develop skills and strengths as they progress until
they are strong enough to face the final task of destroying the ring.

The Sims - The player creates a virtual family and builds a residence for them. The
player decides where the player may work, what they may do for recreation, and with
which other virtual characters they may interect. The player isresponsiblefor al their
character’ s needs and wants. It is an open-ended game that can aso be played on-line
with other peoplé€ s virtual characters resultingin virtual communities.

Thinkin’ Things - This series comprises a variety of logic puzzlestha the player must
solve. Thereisno commonthemelinking the puzzles Puzzlesdeal with musical themes,
matching themes, and object manipulation. The games use bright colours, large
illustrations and cartoon charactersto explain the problem. Different levelsof difficulty
can be selected by the player.

Toy Story 2 - A series of disarete games using Toy Story characters. Players can select
either a version of Chinese checkers, a road-crossing game, a platform game, or a
drawing/colouring book to play.

Where in the World is Carmen Sandiego - The player has to track down the
international criminal, Carmen Sandiego. They are provided with clues to her
whereabouts that uses the player’s general knowledge to solve. Also, throughout the
game, puzzles need to be solved to gain further evidence and clues about the fugitive.
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APPENDIX 2

FOCUS GROUP QUESTIONSAND NOTES

Focus Group Starter Questions

Is the presence of multiple activities a positive for you?

Do you prefer a game where there is competition or where you have to cooperate to
succeed? Would you prefer to compete with other people or just the computer?

How important is a storyline to you?

Do you mind violence in a computer game? Do you prefer violence, if it ispresent, to
be human violence, cartoon violence, or it doesn’t matter?

What type of challenges do you prefer in computer games? Puzzles, problems, brain
puzzles or do you prefer challenges that involve timing and jumping or just simply
beating the computer?

How can you tell agameis not the right agefor you? (Babyish mentioned many times)
How would you prefer to betold you are succeeding or failing at the game ? What type
of feedback mean as something to you? |sfeedback important to you?

What types of games do you prefer to play - problem-solving/red time strategy/first
person shooter/arcade/activiti es/]smul ations/role playing?

What type of character would you like as the main character in acomputer game? Does
it matter if it isaboy or agirl or would you rather be able to choose which gender?
What type of settingsdo youpref erinacomputer game? Space/ cartoon red istic/fantasy?
Doesit really matter where thegame is set?

Boys - Focus Group Notes

Activities

Different things the whole way through but the same theme the onetopic
gets harder and harder

just the one activity

like Dynomite - just one thing

not as good as Dynomite

just keep on going doing the same thing

one didn’t mind different activities

amix is better if gameis good the same thing can be good
enjoys games with little changes - Zoombinis

doing more than one thing can be confusing

Competition

playing against afriend

play against the computer - everyone agrees
computers are stupid

computers are easier

beat the friend rub it in their face

harder against the computer
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you can select easy medium hard

prefer to play against the computer - most agreed

competition you can challenge your friends

| like versing my friendsin computer games

| like the ones that doesn’t have competition

you can practice

you can race your friends

play with afriend against the computer

verse your friends and the computer

you can race your friends as well as computer players

play together - share the keyboard to verse the computer

play against the computer

you don't like to play each other at the end

beat the computer but not your friends

we race together we don't race against each other we race asateam
work together - cooperate with each other - pinball one share the keys
OK to cooperate

rather play against alive person

like all three - competition vs. computer, afriend, and cooperate
prefer competition - general agreement

rather verse someone / computer

playing with friends to beat computer

prefer to play with people rathe than against people

versing the computer first then play against your friends
avariety of ways - no teams/ competition / cooperation

team up with someone

no oneto kill - no point

Storyline

prefer with astory

it lets you know what is happening

what you have to do

you can play it more easily because it tells you what to do

doesn’'t mater if it doesn’t have a story (Kung Fu Kim)

wouldn’t make Kung Fu Kim better if it had a story

Kung Fu Kim doesn’t need astory causeall you aredoing iskickingthings- arcade style
| like story to get up to harder levels

the story isareason to play

confuse storyline with levels

sometimes it makes it a bit more exciting cause you know what you are doing

it shows you the path whereto go

it doesn’t need a story cause you know what to do, you know all the things to do
(Aquanoid)

depends on what type of gameitis

prefer to have a story but it’s not that important

depends on what game your playing
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if it did have story it might make it a bit better

if it doesn’'t have a story you might not know wha to do and you might do the wrong
thing

story gives you an idea of what to do

Civilization and Age of Empires hasto have a story

just need objectives not a story

some games need a story - Harry Potter needs a story otherwise you wouldn’'t know
what’ s going on

sport/racing games do not need stories

want to know the plot before playing the game so you know what you are doing
games with levels would need a plot sport game would not

arcade game doesn’t need storyline - agreement

problem game needs storyline

story isimportant

easier to follow with storyline

you don’'t know what is happening without a storyline

story line gives a history to the story and gives a point

provides more interest

you wouldn’t know why you are doing certain things

it provides understanding

two types of games- games where you know what to do all along and games where you
have to find out what to do

like having a storyline but you have to discover what is happening/what to do

arcade games don’'t need storyline

if you havean enemy you need to know why they are the enemy

wouldn’t enjoy the game as much without the story explaining why | am doing it

it helps you understand why you are dang it

Violence

don't really pay attention to people dying

don’t play a game just to watch people dying

if there’ s no-ore to kill what's thepoint of the game

player kegos eye on thegame

don’t linger on the dying figure

games are still fun if you just knock them out they just roll they don’t bleed
wouldn’'t be as good if it didn’t have violence

people don’t need violence in every game

violence sometimes matches the game

violence doesn’t make it a better game it’ s the adventure
sometimes you have to kill to find something to get to another level
you shooting people but does't show it graphicaly

| reckon it’ sbetter without theblood and guts

in Halo there' s alot of violenceit's MA

blue blood is good - fantasy not real violence

sometimes characters just explode

robot violence explodes into nuts and bolts - prefer that
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lots of weaponsin it

just turns into nuts and bolts

exchange nuts and bolts for money for upgrades

non-graphicd violence in 007 game

happy with cartoon violence - animated violence

kill animals for food in Age of Empires - appeared to be necessary violence part of the
story/game

prefer graphic violence - realistic violence

little kids shouldn’t have graphic violence

non-graphic violenceis OK so long asit isredlistic

little kids should have cartoon violence

would depend on the age

need for violence depends on the game - fighting'wrestling game would need it
violence should be age sensitive

violence needs tofit into game style

like sword fighting and gun fighting

if it involves amovieit needs to be the ssme

violence isgood but if it looks stupid and it is no good

over the top stuff isfun but unrealidic

| like violence

like guts going everywhere but it needsto be realistic to the weapon

violence is not necessary

like violence but you don’'t need it

many games have vidence - recognises in ‘non-violent’ games like Sims - people can
die, electrocuted, fist fits

violence makesit a bit more interesting

violence has to suit the game

comparison of Aquanoid vs. Jardinians- Jardinians is moreinteresting than Aquanoid

Challenge

figuring out what to do

if challenges are too easy you get bored

collect things

gets harder each level

problems can still be fun

little kids might like it - math puzzles

prefer the game action gets harder rather than problems
beaten one level and each level gets abit harder

like harder and harder levels so you get better & the game
like Space Invaders - gets faster and harder to hit

levels get harder and find stuff

look around puzzles

sometimesthey get harder and sometimesthey get so hard you need to try stuff randomly
no time limit - you shouldn’t have atime limit

levels represent different environments

don’t like puzzle problem solving too hard
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levels aren’t connected don't like that

avoid being detected - careful where you move

collect objects to assist you play

prefer to collect things rather than solve alogic problem

prefer game to get harder as you go through - harder levels

don’t care for problem solving

like quick response - arcade style

game gets moredifficult - more gpponents like Kung Fu Kim

arcade games more challengng suits it

levels get harder or faster

not a thinking game

shooting games need a chal lenge

getting faster and harder

like alittle bit of logic combined with faster action and more enemies
fighting harder animals

like having to make a decision about my own game behaviour - whereto go
harder levels

Babyish

if it’ stoo easy

simple questions like 1+1 or singing 1+1
charactersjud for babies

characters tdl you the age although not dl the time
characters “pooh bears adventures’ i ndicate age range
they follow astory the computer reads you the story and then allittle activity
tell by the types of activities

educationa games for maths and spelling

set on shows that little children watch

can’t always tell by the characters, shoud play the game
cover description

poor graphics

title can indicate

easy play

characters can indicate

subject matter - 007 versus Winnie the Pooh

type of characters

characters aimed at little kids

you still haveto play the game

level of problem asked - 1 + 1 would be too easy
main character is important

no character meansit can be for any age - Aquanoid

Feedback

feedback isimportant

because if you don’t know you are dying the game will be over
you don’t know when you go to the next level
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like to be verbally told

likes getting points - agreement

like bonus levels as feedback

like collecting things/objects

games with swords and things when you kill something you know you are getting better
compliments on what you do and says whereyou went wrong

comes on the screen with avoice, | like that

tells you what you have collected

don’t like when it tells you that you haven’t got everything

prefer to receive things like money

gaining something like a gadget or new robot or new car

feedback is getting better wegpons exchanged for collected nuts and bolts
like the program to tell you congratulations

like to know how you are doing

high score points rewarded with something - agreement

visua and aural reinforcement

levels get harder

feedback needs to improve/get better as the game progresses
something that hdps you progress through the game

graphical feedback - statistics

rewarded with a cheat

receiving something

spoken and written comment from program

scores are good to indicate how close you areto your goal

visua indicators - coloured bars

objects that are picked up that can help you inthe game

advise from the game to indicate if you are good enough to bea enemy
gain skills by beating monsters

don't like getting objects that make you better

experience points

Styles of games

games where you fight without swords like punching and kicking
arcade games where you havequick fingers

wrestling rugby games - sport games

snowboarding and skateboarding do tricks to get points

gaining levels

adventure games - catching things with nets - problems to solve
games with human characters and you rescue them

shooting games

adventure games get the idea from the first level and you know what to do
games with stories

civilization games

arcade games beating levels

racing games

adventure games and shooting games, depends on how | feel
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long time to play

with shooting in it

strategy

problem solving

action

building genre - disagreement

full on action all the time / wanting something to happen all the time
quick response games

play anything

wouldn’t play educational games - agreement

action role-playing games

depends on the person

Real Time Strategy

depends on the mood | am in

simulation game - The Sims

doesn’t matter how many people you ask they will like something different

Characters

doesn’t matter if itisaboy or agirl - agreement

sometimes charaders have different skills

it matters how strong they are not whether they are aboy or a girl

fun in characters playing out of stereotyped role

would choose boy character if they were exactly the same - agreement

would still play agame if thereisonly agirl character available - agreement
doesn’t matter

in Pokemon you can pick aboy or agirl

you can be anything it doesn’t change the game at all

doesn’t matter which character you pick thegame still plays the same

| have agame whereyou can choose aboy or agirl [what do you always choose?] | don’t
know, | just choose anything

design your own character

depends they have different weapons whatever one | need for the different levels
chooses the weapons rather than the male or female character

Tony Hawks 1 - girls don’t usually have good stats but you can improve them
doesn’t bother me

it doesn’t change the game

doesn’'t make a difference to me

don’'t likeit if the grl’s character changes thegame

Tomb Raider like playing it

whatever character comes up

probably choose guy if choiceis available

different characters have different attributes

more concerned with what the character hasin terms of equipment rather than gender of
the character

Tomb Raider has afemale character

however, would usually choose boy although doesn’t really matter
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depends on the game if it is good would play even if it wasagrl character

doesn’t matter what they are

characters can do something slightly different - different skills

characters not to show stereotype

if they both got the job done it doesn’t matter

different attributes to maleand femal e characters - choose the skillsto suit the challenge
like not having a choice just take what the program gives you

if characters were exactly the same - wouldn’'t matter

choose one character and play alittle while then choose another

If you are aboy so long asthe girl is hot it would be OK

Setting

cartoon games - agreement

doesn’t matter where its set

space just as good as fantasy

don't really care about the background

if it has agood storyline it doesn’t matter where it is set
no preferenceso long asit suitsit and is set out well
cartoons would be OK

would prefer redlistic

cartoons aright but realistic is better

Girls- Focus Group Notes

Activities

some like full game some like different ones

can choose the ones you like

like one game

prefer agame of levelswith lots of different activities

abit of both

like different activities

gives achoice

playing the same game over and over it gets boring

different activities - agreement

prefer game with different things - general agreement

like to choose whichever ones they want to play

guest type game with sub-games that get harder

like one big game with little games inside it

likes one single game that gets harder as you play

you can change gamesand you don’t get bored but like the one gamewith differentlevels
depends on the game

likes Dynamite - has harder levels as well as different games
like one idea game you get into aroutine so it easier to play it
like just one game

both pretty good

little games provide a variety of things
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like a couple of different things - same subject but different activities - Maths Circus

Competition - collabor ation

work together as a group

suggestions from the other person

if you get guck on something friend can help

should work together

other person could help you

work together

good to have a go yourself and good to help each other

rather share with friends

sometimes its good but not usually

The Sims - just like playing it without competing

you don’t need two players

we just take turns

Aquanoid - don’t like competing prefer one player you get alonger turn

like playing the computer

like playing single player

prefer to play against a person through a network

when you play aganst afriend

playing against the computer is a challenge cause the computer knows everything
computer can be predictablerather play against aperson theywill do something youdon’t
anticipate

you can change the levels when competing against a computer

most prefer competing against somebody rather than the computer

prefer competitive things rather than working with someone - generd agreement
prefer playing the computer

if it'sahard game prefer to do it with someone else and help each other

fun against another person cause computer always wins

prefer playing against a person

hard if you have to share the same computer

sometimes they want to play adifferent game to you

would rather usethe computer by itself

prefer to compete against - don’'t have to fight over the mouse

like against both person and computer

rather against acomputer causeif you play against afriend you may get into an argument
you don't get frustrated with a friend but you can against a computer

when you play with somebody they always hogit

believe boys hog the computer - generd agreement

Storyline

story not important

can have agoa sometimes

story helps get to you the god
objectives rather than a storyline
prefer story makesit easier
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you need a story to know what to do

you have to know about the game in order to play it

it tells you what the challenge is

the story orients the gameplay

the story provides the information for the game - the reason to play
boring to have a storyline

arcade games don’t need stories

map in Zoombinis takes the place of the storyline

storyline gives you areward to reach the end

gives you areason to continue

Maths Circusisjust a collection of problems doesn’'t need a storyline
storyline is better

makes it easier to play causeyou know what and why you are doing it
it wasredly good to know the sory

it tells you how and what to do

general consensusisastory is needed

Maths Circus doesn't need a story line - doesn’t have charactersin it
arcade games don't need storyline

Violence

cartoon violence is better instead of real people getting shot

makes me sick

cartoons are fake

killing germs is ok

don’t mind cartoon violence

don't like person to person violence

most people wouldn’t be allowed to look at it

don’t mind when you don’t see any guts - not graphic

some people don't like seeing real people getting shot

it'sall right in cartoons

can tell whenitis pretend

cartoon violenceis abit funny and youknow it’s not real

mostly boys like violence and tom-girls but grlsdon’t like it

might give violent ideas

cartoon violenceis ok

don’t like graphic violence

The Simsviolenceis covered up by a‘cloud’ - prefer that

sometimes violence is ok but without the blood

like it with no blood

boys like stuff with guts but girls get sick when that happens - some grls do

not with al the gutsit is ok if someone gets hurt if there is no graphical depiction
violence makes it more interesting if it has no violence it is boring yau just have to
concentrate

it’skind of funny to watch so long as there is not too much realism

cartoon violence* stars around thehead’ doesn’t look realistic

cartoon violencecan be funny - like Itchy and Scratchy because it is obviously silly
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blood and gutsis fun - general agreement

depends on what game it is

| avoid the vidence and swearing in GTA by driving around it

like see computer people being blown up but in cartoon fashion - realisesit isacomputer
person

non-graphic violence is quite ok like in fighting game

Tony Hawke when falling over blood appears - that is ok

violence doesn’t suit Zoombinis and so | wouldn't play it if it had violence

if itisaviolent game that you would expect violence

violence if it isin the context of the gameit is ok

the girls can distinguish between redlity and fake

cartoon violence seems ok

wouldn’t choose a violent game and then turn the violence off - doesn’t make sense to
do that

don’t like violence just for the sake of violence - should fit the storyline

Challenge

like question and answer game - multiple choice

quiz game

problem solving game

quick reaction game liked - arcade

likeslevels

arcade - don't like that prefer the thinking game

finds the platform game challenging (Mario Bros) makes me want to play
like finding clues

Zoombinis like the puzzles

like Aquanoid

problems make it challenging

both good in different ways

like setting levels easy/hard/harder

some games are hard when you have to useyour fingers
like puzzle ones but when your brainistired | prefer arcade
didike arcade style chall enge

arcade style - keeping my character alive

twitch games

like puzzles and problems makes your brain think more
harder levels

fun hasto be included to make it challenging

just because it is had doesn’t make it enjoyable

problem solving - Carmen Sandiego

it can be fun to have more people coming in to fight but it gets boring after awhile
problems keep changing makes it more interesting

like a challenge for your head rather than your fingers

I like solving things with my mind

like faster twitch games - fair agreement

seems to be 50/50 between problem solving and arcade type
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Babyish

gender identified artefacts, eg. Barbie dolls for girl sas viewed by boys
boys like boyish stuff girls like girlish stuff

easy questionslikel + 1

subject of gamelike Play School - agreement

the name of the game like Winnie the Pooh would indicate- agreement
name and cover of the game indicates

cartoon drawings can indicate wrong age

older games are more detailed younger games are more simple graphically
characters can indicate - Bananas in pyjamas

coversalot paler for older kids

bright colours indicate young game athough some older kids might like bright as well
graphicsindicae - too simple

goody goody nicenice

no challenge - too easy

baby games don’t have fighting - it is always happy

no conflict - nothing is trying to hurt you

you couldn’'t die - there is no bad stuff

too many bright colours, there is nothing dark

everyoneis always hgppy in a babyish game causeno one can die

you do die but you turn into a butterfly (tables game)

easy activities

sheep and cows

simpleinstructions and directions

repetitive instructions

same activities over and over

very little choice

it's easy

little bunnies hopping around - fairies

you need moreredity

not many levds - too easy to finish - too quick to finish

colours - pink fairies or tonka trucks - young persons toys represented

Feedback

visual indication of status - general agreement
collection of objects - the more you have the better you are going
vibrating controls

tells you how many more things you have to collect

bar indicator to show you how you are going

colour feedback - The Sims green = everything going ok
hint button

numerical score

visual feedback - The Sims = love heart is good
symbols indicate success - visual

generaly like visual symbols/pictures for feedback
information buttons to tell what buttons do
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visual indicator

colour indicator in visual bar on screen

number on the side of the screen - like a score or a bar indicator

always avalable but small - don’t want to be distracted from the game
don’t like to die and having to start again would be just boring

prefer to start losing slowly and to have chances

prefer abar - visual indicator

rewarded with lives

written instructions or feedback too long and boring - just click on it and continue
visual numberstelling how you are going

don’t want it in the middle of the screen

like an audible sound to warn you

don't like the pressure feedback can put on you - may refer to twitch games
like to hear the feedback so that you can concentrate on the screen

Types of games

simulation - more than just fighting you actudly build stuff and help people
simulation - better than just pushing one button

keyboard game

like fast finger like typing game

simulation games

fun and challenging with violence in them

like to defeat stuff to move along in the game

also like simulations - red life

The Sims seems popular - general agreement

being a character is way better

typing type game

problem solving games

depends on time - arcade game for short periods or if you are tired
arcade games cause they are fun

simulation games

also like thinking games as well as arcade games

depends how you fee

sometime you just feel like blowing things up

Char acter

don’t really mind which one as long as you have fun

the game is not about the person it is about having fun

wouldn’t really matter

probably choose a girl

there should be achoice a boy might not like being agirl in agame
it doesn’t really matter - general agreement

better to have a choice for boys and girls so that they will play it
generally good to have a choice - strong agreement

both characters

girl character
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like to be able to choose

doesn’t really matter - general consensus

depends on the game

depends on your mood

if you are in afighting game you wouldn’t choose a girl

depends on what you are going to use the character for

stereotypes evident - ‘men are stronger’ / ‘men look after the girl’

doesn’t matter what gender

better if you could choose your character

girl snormally prefer to be girls and boys pref er to be boys

having to be aboy doesn’t take away enjoyment but generally they were quite hesitant
prefer a choice of gender for characters

if agirl isangry they might want to be a boy depends on how you feel

girl hasto look like agirl - long hair, feminine attributes

multiple choice about what you look like - want to be able to designyour grgohic
more enjoyable if you have choice

depends on your personality on theday - angry choose a boy, happy choose a girl - not
agreed to

most boys would choose boys and would not choose girls - they would be embarrassed
star sign you want to be - generally reflects dressing up dolls

inreal life you can’'t choose what you look like the game gives you a chanceto ook like
somebody else

don’'t care - general agreement

different characters have different strengths and skills

choose the character that is best suited to winning it doesn’t matter about the gender
exactly the same characters - wouldn’t matter would switch alternate times playing
only aboy character wouldn’t turn you away

depends on the gameif it isgood it don’t matter about the character

gender of character isimportant

like to be able to choose gender

like to construct character’ s appearance

if you cannot see the character it doesn’t matter

sometime you like being a boy if you want to blow something up - depends on mood
girls are more peaceful - boys aremore destructive - no disagreement

Setting

like set in the future with new technology

don't like set in olden days cause you wouldn't have too much of a choice
prefer futuristic setting

prefer make bdieve game rather than aredistic game
need for avariety of different settings to prevent boredom
9 year olds caught up with The Sims

realistic / domesti ¢ settings

background you are familiar with

like inside houses cause outside you can’t do much
fantasy but also like both fantasy and realistic
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anchored on redl life but allow you to do fantasy things

cartoons are ok

don't like space - general agreement

prefer to choose your setting

underwater is cool

different levels set in different places

can skip level if you don't like the setting

boys might like space - seen as a boy’ s environment

fantasy environment

if people are involved should be redlistic

cartoons can befantasy

aslong asitisfunit doesn’'t matter

likes to explore areas that may not even be part of the game
setting must fit in with the characters - cartoon character so cartoon background
bright background - general agreement

don't like it when dl you can seeistheir facecause it is so dark and dull
shooting game wouldn’t have afield of flowers

don't like adark setting - can stop you from finding things

don’'t read instructions - too much to read - just see what happens
doesn’t appear to be a anything specific regarding setting

prefer realistic setting although it can still be cartoonish

like to be able to choose your background
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APPENDIX 3

FREQUENCY OF GAMESPLAYED DURING OBSERVATION

Frequency of Girls Choices of

Program Available At School
1 Computer Classroom

1 Reading & Phonics

1 M S Dangerous Creatures
1 Make a masterpiece

1 Arts& Lettas

1 Reading for literacy

1 Year 3 Maths

1 Blinky Bill

1 Disney pinball

1 Gomku

1 Wordzap

1 Pinball

1 Hearts

1 Solitaire

1 Rub adub

2 Peggy’s party

2 Pirate ship
2Legoldland 2

2 Thinking games dduxe
2 Wendy’ s Word Game
2 Creatures

2 Why do we have to?

3 Sim City series

3 Missile Command

3 Lunch box drop

4 Renee' sresort

4 Cluefinders 6th grade adventures
4 Aussie maths invaders
5 Gizmos & gadgds

5 Paint

6 Fran’sfrog leap

6 Balloon pop

6 Nightingale games

6 Mission THINK

7 Jewel jam

7MSB series

7 Savethe Tassietiger

8 Colouring book
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SESSIONS

8 Chess

8 Kid Pix

9 Word jumble

9 Goosebumps

9 Hot dog stand

11 Ned Kelly

11 Imagination express
11 Bow & arrow

11 Sim tunes

12 Snowbound Sheri
12 Gumball machine
13 Living books series
13 Aquanoid

13 Hoyles kids' games
18 Dynomite

26 Toy story 2

34 Carman Sandiego series
37 Diamond mine

38 Math Circus

38 Thinkin' things/ Frippletown
43 Kung Fu Kim

61 Zoombinis

Frequency of Boys Choices of
Program Available At School
1 New way how things work

1 M S dangerous areatures

1 Why do we haveto?

1 Wendy’ s word game

1 Blink Bill advertures

1 Minesweeper

1 Crayola

1 Rub adub

1 Claris Works Painting

2 Croc 2

2 Nightingale games

2 My lost dog

2 Battleship

2 Pinball science

2 Schoolhouse rock think/games



2 | love science 46 Thinkin® things/ Frippletown
2 Olympics 48 Dynomite
2 Myst

2 Balloon pop

2 Train town

3 Renee’ s resort

3 Solitaire

3 Living Books series

3 Aussie math invaders
3 Disney colouring book
3 Computer classroom

4 Word jumble

4 Fran’sfrog leap

4 Thinking games dduxe
5 Paint

5 Goosebumps

5 Peggy’s party

5MSB series

5 Save the Tassietiger

5 Imagination express

5 Kid Pix

7 Ned Kelly

7 Hot dog stand

8 Sim tunes

8 Sim tower

8 Cluefinders 6th grade
9 Jewel jam

9 Disney Pinbdl

9 Snowbound Sheri

11 Gizmos & Gadges
13 Hoyleskids' games
15 Gumball machine

15 Sim city series

15 Pinball

17 Mission THINK

21 Chess

25 Diamond mine

28 Math Circus

28 Carmen Sandiego series
28 Missile Command

34 Aquanoid

35 Zoombinis

36 Bow & Arrow

39 Legoidand 2

39Toy story 2

46 Kung Fu Kim
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APPENDIX 4

ORIGINAL QUESTIONSAND FINAL QUESTIONS

Questions Asked At the First Interview - 29" October 2002

1. Do you have a computer at home that you are allowed to use?

2. Do you enjoy using computers at school?

2a. What do you like beg about using thecomputersat school ?

2b. What do you like least about usng computers a school ?

3. Do you have a favourite computer program at home?

3a. What do you like about that program?

3b. What do you dislike about that program?

4. |sthere a computer program at home that you don’t like?

4a. What makes you not like that program?

4b. If you could with that program what would you do to make it better more enjoyable?
5. Do you have afavourite computer program at school?

5a. What do you like about that programs

6. Isthere a computea program at school you do not like?

6a. What makes you not like those programs what things?

6b. If you could, what would you do to make it better and more enjoyable?

7. Do you think boys might like different types of computer programsthan girls? If yes,
what type of programs do you think boys might like?

8. Do you think girls might like different types of computer programsthan boys? If yes,
what type of programs do you think girls might like?

9. Do you prefer to work on the computer by yourself or do you prefer to work with a
friend?

10. And when you playing agame, do you prefer to play on the computer by yourself or
do you prefer to play with afriend?

11. If | asked you to describe acomputer would you desaribeit asboy, agirl, or asan it?

Questions Asked At the Last Interview - 7" April 2003

1. Do you have a computer at home that you are allowed to use?

2. Do you have afavourite computer game at home? (If yes wha isit called?)

2a. What do you like about that computer game?

2b. What do you dislike about that computer game?

3. Do you have a computer game at homeyou do not like? (1f yes what isit called?)
3a. What makes you not like that computer game?

3b. If you could, what would you do to make it better and more enjoyable?

4. What do you think about using computers at schod?

5. What do you like best about using computers at school ?

5a. What do yau like least about using computers & school ?

6. What do you think about computer games?

6a. Generally, do you like to play computer games?

7. Do you have afavourite computer game at schod ? (If yes, what isit called?)
7aWhat do you like about that computer game? |s there anything about how it is made
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that appealsto you?

8. Isthere a computer game at schod you do nat like? (1f yes what isit called?)

8a. What are the things or parts of a computer game that make it enjoyable for you?
What isit that they put in games that you like?

9. Do you think boys might like different types of computer games than girls?

9a. What sorts of thingsin computer games might boys like? How they are made?

9b. What sorts of things in computer games might girlslike? How they are made?

10. Can you think of acomputer gamethat boys would like morethan girls? Why?
11. Can you think of acomputer game that girls would like more than boys? Why?
12. If youweremaki ngacomputer gamefor boys what would you put init? How would
you makeit? What would it be about? What features would you put into it; music,
sounds, graphics?

12a. What sort of graphicsand coloursam | going to see? Realistic or more cartoon style
graphics?

12b. Would you have a point-score?

12c. Would the levds gate harder for the boys?

12d. Would you have atime limit?

12e. 1 player or 2 player?

12f. Would it be afast paced gamed or a slow paced game?

12g. Would the main character be aboy or agrl?

13. If youwere making a computer gamefor grlswhat would you put init? How would
you make it? What would it be a&out? What features would you put into it; music,
sounds, graphics?

13a. What sort of graphicsand coloursam | goingto see? Realistic or more cartoon style
graphics?

13b. What am | going to hear when | play your game?

13c. Would you have a point-score?

13d. Would you have atime limit?

13e. 1 player or 2 player?

13f. Would the main character be aboy or agirl?

13g. Would it be afast paced gamed or a slow paced game?

14. If you had a choice, would you prefer a girl or a boy as the main character in a
computer game? Why?

15. Who do you think enjoysusing computers more, girls or boys? Why?

16. Thinking of computersin general, are computers made for boys or for girls? Why?
17. Thinking of computer games in general, are computer games usually made for boys
or for girls? Why?

18. Do you prefer to work on the computer by yourself or with a friend? Why?

19. Do you prefer to play computer games by yoursdlf or play with afriend? Why?
20. In just one word, how do you feel when you are using your computer at home?

21. Injust one word, how do you feel when you are using your computer at school ?
22. If | asked you to describe your computer at home would you describe it asahe ora
she? Why?
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APPENDIX 5

ORIGINAL PROPOSAL

Title
The effect of educational computer software on girls' attitudes and participation in
primary science education.

Abstract

Research suggests that grls participaion and successin science diminishes as they
proceed through their pimary and secondary schooling. Many reasons have been put
forward to account for this d sturbing phenomenon. Thistwo-part study will investigate
(a) the extent to which the design attributes of computer software used in the primary
science curriculum reflect the preferences of girls, and (b) whether or not thesoftwareis
a contributing factor to the lack of participation and success amongst girls in science
education.

Thefirst stage of the study aims to identify the design attributes of general educational
software that are preferred differentially by girls and boys. The second stage compares
girls and boys software preferences with the dtributes of commonly available
educational software used within the primary science curriculum.

The interpretive study will use both qualitative and quantitative research methods. In
order to ascertain the attributes of software preferred differentially by grls and boys
children acrossgrades K-6 will be observed in school using arange of software packages
and will be interviewed to explore their perceptions. Focus group discussions will be
used as a supplement. From these data sources, identification and coding of girls and
boys common and distinct preferences will be constructed.

From these results, a checklist will be designed and then used to evaluate commercial
educational software packages available for use in the primary science curriculum.

Objectives

The objective of thisresearch program is to ascertain:
the design attributes of educational software preferred differentially by girlsand
boys, and
the extent to which educational software used in the primary science curriculum
encouragesor hindersthe participation and success of girlsinscience, espedally
In comparison with boys.

Background

On the surface, this study isabout computer software used in primary school scienceand
girls interaction withit. However, it goes beyond that. It goesto the heart of one of the
principles of education that we, as educators, should be trying to engender in our
classroomsat al times: equity. Inmy experience asaprofessional teacher, | believethat,
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in science education, lack of equity between grls and boys is a mgjor obstacle facing
many female students.

Although this proposal deals ostensibly with the issue of girl-friendly educational
software, the underlying foundation is the search for equity. What, then, is equity?
Henney (1986, p.6) statesthat equity in“educational opportunity meansthat each student
ISsgiven an equal opportunity to pursue hisor her own personal interests and to develop
his or her own abilities’. From an educational perspective, equity is “the concept of
equal accessto school education, and thefair and just distribution of benefitsfrom [that]
system” (National Strategy for Equity in Schooling, 1994, p.1). Thisconcept isbased on
the belief that al children, regardliess of their individual circumstances, have aright to
an effective education. Thereason we seek equity issimply answered by acknowledgng
that itisamoral given that all are equal and all deserve opportunitiesthat allow thefull
potential of each individual to be realised. No individual or group should be
disadvantagedinour soci ety by the actions, subconscious or otherwise, of our educational
institutions.

Sanders (1990, p.182) gives us a plan of action to assist in achieving equity; “[t]he
processof equity isquite straightforward: awareness of asex imbalance to the detriment
of girlsand women, concern about it, actionto correct it, and resultsthat eliminateit, thus
achieving equality”. This research proposal fallsinto the category of taking ‘action to
correctit’ by seeking to find thoseattributesthat should beincorporated by designersinto
computer software which result in the encouragement, rather than discouragement, of
girlsin their science education.

School performance, experiences and impressions are very important for the future
success and participation of an individual in particular areas of society (Spear, 1984).
The perceptionsandexperiencesthatachild gainsintheir education can govern how they
participatein society asan adult. Thus, theexperiencesgirlsare havingin school science
today may be a significant determinant of their attitude to science in their adult life. If
their attitudes are unfavourable, and science is deemed to be undesirable, then a
significant part of society may find itself disenfranchised from making societal decisions
on therole science playsin thar lives (Barr & Birke, 1994; Brickhouse, 1994).

Numerous studies have been carried out dealing with girls and science in schools.
Research reportsthat, in many ways, gifls are not able to fulfill their potential in school
science because of factors such as: boys monopolising the teacher’ s time and receiving
more teacher feedback (Greenfield, 1997; Jones & Wheatley, 1990; Sadker & Sadker,
1986), material sused in school-room sciencereinforcethe masculinity of science (Bazler
& Simonis, 1991), out-of-school experiences reinforce science ability in school to the
benefit of males (Erickson & Farkas, 1991), and assessment grades that are influenced
by teachers perceptions of gender, with males generally receiving higher marks for
identical work (Spear, 1984). Thus for many grls, the path to enjoyment, successand
satisfaction in school scienceislikely to be hampered by masculine roadblocks. Such an
obstacl eto participation can be detrimental to theindividual femal e studentand to society
in general, which is deprived of womens ways of 1ooking, studying and thinking about
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theworld around us (Franklin, 1990). AsKeevesand Kotte(1985) point out, bariersto
participation in school science are likely to influence a grl’s decision to opt out of
science study as soon as sheis allowed the choice.

As educators, we may be wondering how we can assist in helping girls achieve in and
enjoy school science. How can we have arole in influencing positively grls' attitudes
to science and computers, particularly when girls' existing unfavourable attitudes may
be shaped by socieal influencesover which we have littleor no contrd? Thefirst thing
that we must reject is abelief that we are incapable of becoming involved.

Educationa achievement is the result of many complex factors (Hartel, Walberg, &
Weinstein, 1983); too complex, perhaps, on the surface for usto modfy or change. But,
as Brickhouse (199) states, although we, asteachers, cannot act directly on the social
conditions that surround our schools, we can wield influence by the way we shape our
curricula and by the experiences we provide to the children in our care. From this
perspective, educators can be directly involved inthe selection and provision of gender-
inclusive educational software for primary school science

In my role as teacher-librarian at two suburban primary schools, | have been able to
observe the borrowing patterns of students as well as their use of computers in my
schools' computer laboratories. From these observations, | have noticed several things
that have laid the foundation for my enquiry.

| have noticed that girl sand boys appear to have different preferences when borrowing
books from the library. Boys seemto borrow more non-fiction textsthan do girls, and
girls seem to borrow more fiction books than do boys. The small amount of available
literature suggests that this may indeed be true and that it may have some bearing on
girls attitudes to science in their later school years (Kahle & Akes, 1983).

Thesignificance of reading preferencesand successin school sciencehas been suggested
by research as an important factor (Linn and Hyde, 1988; Murphy, 1996). Murphy
maintains that the style of reading achild isfamiliar and comfortable with can influence
their ability to successfully carry out assessment tasks. If boysare more familia with
factual styles of text, typical of written answersin traditional science assessment tesks,
then they may have an advantage over girlswho prefer literary styles of text. AsGilbert
(1988) argues, girls writing isclosly linked to girls' reading, and narrativesare not the
usual response required in scienceassessment writing tasks.

Greater interest and experience with factual texts could be a factor in making the world
of science amore comfortable one for males. Keeves and Kotte (1985) reported that, at
the 10-year-old level, boys expressed greater interest in sience and more favourable
attitudes towards science than did girls. Possibly, their greater exposure to self-selected
factual texts could play a small but significant part in this positive reaction. This
assertion is reinforced by findings discussed by Rhedding-Jones and Atkinson (1991)
who believethat the genres children become familiar and comfortablewith areimportant
to their developing self-images. Hence, if gifls are more familiar and comfortable with
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literary texts than factual texts, they are more likely to miss out on devel oping attitudes,
skillsand information that can be gleaned from non-fictiontexts, and also have the belief
reinforced that they do not belong in the world of science

A manual library book circulation system at my two schools had made it impractical to
research this observation more fully in my local situation. However, with the recent
Introduction of acirculation system that recordsthetitles of booksborrowed, | conducted
astudy which found that, in general, girls and boys borrowed different types of texts as
outlined above (Rich, 1999). Couldthisbeasmdl but relevant contributing factor to the
lack of participation and successinscience experienced by these girlsin their subsequent
high school years? Itwasthisfinding that |ed meto reflect upon other observations | had
made regarding the use of computersin the school computer laboratory which, in turn,
led to formulating this proposal.

| had noticed that girls often volunteer to work with other girlson acomputer, epecially
when ‘doubling up’ isrequired due tolack of available computers. Rarely do they elect
to work with a boy when choosing a partner. Also, boys rarely volunteer to share a
computer with another student, whether boy or girl. These dbservations led me to
wonder whether, in general, girls prefer to work with a partne and boys prefer to work
alone. If thisisthe case, then doesthe software selected or preferred by girlswork better
with multipleusersor isit designed primarily for theindividual user? Aregirlschoosing
agirl partner because they want to work collaboratively, or is it because the computer
programsthey prefer are more successfully enjoyed when more than one person interacts
with them?

| have noticed also that girls often choose similar programs, especially when not directed
by ateacher to a specific program. This appears also to be the practice of boys. And,
when directed to use aparticul ar program for aparticul ar lesson, both girlsand boystend
to expresstheir displeasureif itisaprogramthey dislike. However, | havetheimpression
that the programsgrlsdislike, in general, arethe onesthat the boyswould rather use, and
vice versa.

These observations have led me to ask if there are certain attributes and styles of
computer programsthat appeal moreto girls, and certain attributesand styles of computer
programsthat appeal moreto boys. And, if thisisthe case, aregirls beingdisadvantaged
if the style of program they don’t like tends to deal with particular disciplines, such as
mathematicslearning or sciencelearning? Does one of the contributing factors of some
girls' bias against science arise partly because the educational computer programs they
use for learning in these subjects are constructed in away that does not appeal to them?
Could this actively turn them away from the discipline?

Many educational computer programsfound in schools are not written with all students
in mind, rather they are unknowingly designed for boys (Huff & Cooper, 1987). This
may be afactor in thealienation many girls feel regarding computer use. Greenfield's
(1997) study supportsthissuggestion. Shefound that girls' willingnessto participateand
achieve in science may be related to their early experiences with saence. |f their
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experiences were positive they were more likely to continue in the subject in their high
school years. Thelesson that can be drawn here is one of ensuring that the educational
softwarethat girlsinteract with in their science lessons providesthem with an enjoyable
and positive experience that will contribute to their successful participation and
achievement in science in their later years. One aim of this research program is to
identify what criteria should be used to select educationa software for primary age
studentsthat does not alienategirls from computer use in schools, but rather encourages
and enhancesit.

Thisis an important facet not deeply explored in theliterature when compared to other
strategies and ideas. Researchers have proposed plans of action for schools to ensure
equitable access to and experience with computers. Fisher (1984, p.25) suggested
providing special computer time for girls, noting “every teacher who hastried it reports
success’. Henney (1986) recommended having female teachers conduct computer
sessions, acting asarole model for girls. Thebuilding of “safe female-only spaces’ was
suggested by Sofia (1993, p.55) thus allowing “ girlstoinvent and play with knowl edge
and technologies on their own terms’. Another suggested strategy is avoiding the
impression that computing isamale domain by talking about ‘ people’ using computers
rather than ‘men’, thusavoiding theideaof ‘ ownership’ of computers by boys (Girlsand
Computer Education, 1984, p.9). Also, the guide suggests using timetabling strategies
that avoid scheduling traditional male subjeds at the same time as traditional femde
subjects, for example, scheduling computers and literature classes at the same time.

Although these strategies are well justified, they overlook the agent that facilitates the
interaction between user and computer - the software. Thisistoo important areato be
neglected because, as Gill (1993) points out, there aredifferencesin the learning styles
of girlsand boys and, therefore, the type of software supplied can assist in catering for
these differences and, thus, promote equity. Although educators may be getting the
children to the computers, what girls experience when interacting with avalable
educational software doesn’t seem to be included in the equity question. Theremay be
acritical shortage of softwarethat isrelevant to all learning styles and preferences. Itis
this problem that this proposed research aims to investigate.

So, the main focus of my concernis that although educators may be actively providing
equitableaccessto computers, we might not be providing theright tool (i.e., the software)
for the benefit of al students. Despite implementing policy for promoting equity in
educational computing for girls, girls successful use of computers in learning science
may be hampered by software that is of little or no interest to them. Weare not, as El-
Messidi (inAlu, 1996) observed, encouraging the production and supply of softwarethat
appeals to females so that they may become more comfortable with computer use.

Research has found that, through socialisation processes, girls and boys conceptualise
computers in different ways (Giacquinta, Bauer, & Levin, 1993; Miller, Chaika, &
Groppe, 1996). Thisissignificant because, if what Perry and Greber (1990) suggest is
true, that the social patterns of computer use are not inevitable, then it may be feasible
to change girls’ patterns of use of computers by supplying software that isinformed by
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girls preferences. The production and supply of this software, therefore, could be
crucial.

So, in accepting the premisethat studentsincreasingly will be usingcomputersas part of
their science curriculum, the questions that must be addressed are: “What are the design
attributes of sdence education software tha is typicdly used in our primary schools?”
and “How can we enaure that the software is suitable for all students, regardliess of
gender?’. Thisisthe focus of the first part of my research.

Research Method

The underlying paradigm of this proposed study is Constructivism. Constructivismis a
set of beliefs about knowing and learning that recognises and emphasisesthe ectiverole
of learnersin constructing their own knowledge (von Glasersfeld, 1989). Constructivism
maintains that the learner is the central actor on the stageof learning and, in an attempt
to coal esce existing understandings with new experiences, knowledge is constructed by
the individual. The focus is on the individual and their environment, rather than the
knowledge or content of any subject or discipline.

Asamethodological referent for thisstudy, constructivism directstheresearcher to strive
to understand what is going on inside the learner’ s mind when he or she interacts with
software. Thus, aqualitativeresearch approach will beusedinthecollection and analysis
of data. Theoverall intent of qualitativeresearchisto constructinsightful under standings
of social situations using a variety of non-empirical methods (Locke, Spirduso, &
Silverman, 1987). In this study, the investigations will be carried out by myself rather
than by the use of numerical or statistical tools.

My role as the researcher means | will be the primary instrument for data collection
(Lincoln & Guba, 1985). Thisisimportant as it situaes me within the context that is
being researched. It is thisimmersion and participation that should allow me to make
sense of what is happening withinthe group beinginvestigated. AsDenzinand Lincoln
(2000, p.3) maintain, “qualitative research is a situated activity that locates the observer
[in this case mysdlf, the researcher] in the world” being studied. | recognise tha | will
not be* an objective authoritative, politically neutral observer standing outsideand above
the text” (Lincoln & Denzin, 2000, p.1049).

However, this should not be seen as a negative, because a qualitative-based study can
embracethe personal history and perceptions held by the researcher. In this study, | will
be relinquishing what Gergen and Gergen (2000, p.1028) describe as the “God’ s-eye
view”, in order to listen to, doserve and ultimaely have the children involved tell their
own stories.

Thisqualitative study will utilize the ethnographic style of research in order to construct
a holistic picture of the participants, with a primary emphasis on understanding the
experiences of girls and boys interacting with science curriculum based computer
software. Thus, thestudy will includein-depthinterviewing of individual children, focus
group discussions, and continued and extensivein-situ observation of the studentsasthey
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interact with the software and their peers. It aso meansthat | will not be entering the
study with fixed theoriesor hypotheses. Rather, theviability of myinitial hypothesesand
theories will tested and, as more observation and interviews take place, develop and
change asthey are further informed by new data gained duringthe research paiod. This
reflects Flick’s stand (in Denzin & Lincoln, 2000, p.9) when s/he states “research is
increasingly forced to make use of inductive strategies instead of starting from theories
and testing them”.

As | will be the main instrument of data generation, it is important that my beliefs,
personal values, assumptions and biases are continuously identified and acknowledged.
It isimportant because the lens that | am using to reflect on andinterpret the data needs
to be made as explicit as possible for the reader. This dso assists in dissolving what
Lincolnand Denzin (2000, p.1051) describe as the “ fal se division between the personal
and the ethnographic sif [that] restson the assumption that it is possible for an author
to write atext that does not bear traces of its author’. Acknowledgng my history also
incorporates Gergen and Gergen’s (2000, p.1028) idea of “reflexivity”. Throughout the
investigative process, | will need to be actively aware of how my opinions and ideasare
influencing the study, or as Gergen and Gergen put it, how “personal histories saurate
[my]...enquiry” (p.1028).

| have completed a number of graduate courses focussing on issues of gender and
technology, gender and science and mathematics education, as well as the general role
that gender plays within the world of primary education in Australia. |1 haveworked in
co-educational primary schoolsfor fourteen yearsasateacher-librarian. Frommy studies
and my work experiences, | have cometo the conclusion that girls do not have equitable
opportunities in many facets of education, particularly in the areas of science,
mathematics, and technology. | acknowledge that this is the perspective that | have
darted with in thisresearch i nquiry.

To add “rigor, breadth, complexity, richness, and depth” (Denzin & Lincoln, 2000, p.5)
tothe inquiry, | shall make use of avariety of ways of generating and verifying the data
to be interpreted in the study. Using a variety of research methods allows alternative
standards (Flick, 1998, in Denzin & Lincoln, 2000, p.5). Multiple methods of data
generation, or triangulation, reflect an attempt to construct an in-depth picture of the
circumstances being studied, rather than togain validity in quantitative terms (Denzin &
Norman, 2000). Strategies in the data collection phase will include long-term and
repeated observations in-situ, individual interviews, focus group discussions, continual
review of observationsand commentary by my supervisor. Thisprovisionof “rich, thick,
detailed description” (Creswell, 1994, p.168) provides a solid framework of
transferability for anyone interested in a comparison study (Merriam, 1988). Also, a
fuller clarification of the biases and opinions | hold will be articulated within the
introductory chapter of thefinal dissertation that will further allow areader to understand
my position within the findings and conclusions of the study.

Ethical Issues
Because the research will be carried out in two New South Wales public schools, the

332



conduct of the research will conform with the guidelines issued by the Department of
Education and Training (Guidelines for approving applicaions from external agencies
to conduct research in NSW government schools, 2000). Written permission to conduct
research within the schools will be obtained from the Director of Strategic Research,
Department of Education and Training, New South Wales and the Principal s of the two
schoolsinvolved.

Written permission also will be gained from the parents/caregivers of children who
volunteer to participatein dassroom observaions, interviewsand focus group adtivities.
Individual children will beinterviewed in the presenceof another adult. Assuranceswill
be given that the research will not detract from children’s normal learning programs.

Individual names will not be recorded in transcripts of interviews or focus group
conversations, nor will they appear inreports on the research, including the thesis to be
submitted for examination. Pseudonyms will be used.

Facilities and Resour ces

No specia resources or facilities will be required for the study. Interviews will be
conducted in the schools’ libraries during my rel easetime and software will be used and
evaluated withinthe schools’ computer laboraories. Studentswill be using the software
packagesas part of their normal scienceand computer lessonsas conducted by classroom
teachers.

Softwarewill be purchased before the second phase of thestudy. Asyet an estimated cost
has not been made.

Data Storage

Fieldnotesof classroom observationsand recordingsof all classroom activity, interviews
and focus group discussionswill be held for a period of five yearswithin (i) the schools
archive collections that are held in the security rooms of the individual schools and (ii)
at Curtin University’s Science and Mathematics Education Centre. Access will be
restricted to staff of the school.

Timeline

Semester 2 — 2001 — Review of literature,

Semesters 1 and 2 —2002 — Observations, interviews and focus group adivities,
Semester 1 2003 — Writing of thesis.
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APPENDIX 6

COMPUTER WHIZ/WHIZN'T SURVEY

Girls - Whizn't
Male Female | Undetermined
12 years (10 students) 1 9 0
11 years (32 students) 13 19 0
10 years (29 students) 13 15 1
9 years (34 students) 16 17 1
8 years (21 students) 9 12 0
Totals (126 students) 52 (41%) | 72 (57%) 2 (2%)
Girls- Whiz
Male Female | Undetermined
12 years (10 students) 8 2 0
11 years (3 students) 28 4 0
10 years (29 students) 18 11 0
9 years (34 students) 18 16 0
8 years (21 students) 4 16 1
Totals (126 students) 76 (60%) | 49 (39%) 1 (1%)
Boys- Whizn't
Male Female | Undetermined
12 years (9 students) 9 0 0
11 years (23 students) 21 1 1
10 years (33 students) 31 2 0
9 years (46 students) 42 2 2
8 years (23 students) 17 3 3
Totals (134 students) 120 (89%) 9 (7%) 5 (4%)
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Boys - Whiz

Male Female | Undetermined
12 years (9 students) 9 0 0
11 years (23 students) 21 1 1
10 years (33 students) 28 2 3
9 years (46 students) 41 4 1
8 years (23 students) 16 0 7
Totals 115 (86%) | 7 (5%) 12 (9%)
All students - Whizn't
Male Female | Undetermined
12 years (19 students) 10 9 0
11 years (55 students) 34 21 0
10 years (62 students) 44 17 1
9 years (80 students) 58 19 3
8 years (44 students) 26 15 3
Totals (260 students) 172 (66%) | 81 (31%) 7 (3%)
All students - Whiz
Male Female | Undetermined
12 years (19 students) 17 2 0
11 years (55 students) 49 5 1
10 years (62 students) 46 13 3
9 years (80 students) 59 20 1
8 years (44 students) 20 16 8
Totals (260 studerts) 191 (73%) | 56 (22%) 13 (5%)
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APPENDIX 7

RESULTSOF GAMESLIKED AND DISLIKED SURVEY

(Number after the title refers to times mentioned by individual children.)

All girls-gamesliked -
135 games

102 Dalmatians

Age of Empires- 11
Agquanoid - 13

Arcade

Army Men - 2
AussieMathsInvaders-
6

Ball Game

Barbie Doll Hair- 2
Bushrangersdatabase
Car Racing

Cards

Carmageddon
Carmen Sandiego
series- 14

Carrot Mania

Chess- 2

Clue Finders
Command & Conquer
Computer Classroom- 2
Cosmopolitan
Makeover

Craft Factory

Crash Bandicoot - 3
Crayola - Make a
Masterpiece

Creative Writer
Creatures

Croc- 3

Dangerous Creatures
Diablo 2

Diamond Mine - 13
Donkey Kong

Dragon Ball Z

Driver Game

DX 2

Dynomite - 3
Equestrian 2001
Fashion Dall
FIFA 98 Soccer
Freddie Fish - 2
Fury 3

Game of Life
Giants

Girl Talk

Gizmo & Gadgets
Goosebumps - 3
Grand Theft Auto
Greeting Card
Workshop
Gumball Game
Harry Potter - 7
Hexen 2

Horse Racing

Hot wheels Racing
Track

Hotdog Stand - 5
Hoyle' s Games

| Spy Australia- 2
I magine Express
Jazz Rabbit
Jungle Pinball
Jungle Mania
KidsPix - 9

Kung FuKim- 15
Lego Races - 2
Liro

Machine Guns
Magic School Bus - 3
Mario

Maths Circus - 3
Maths Workshop
Maths Blaster
Mission Think - 2
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Monopoly - 3

Mortal Combat Trilogy
Motor Cross Madness
Motor Racer

MSN Internet chat
Nature Encyclopaedia
Ned Kelly - 3

Need for Speed High
Stakes

Neopets

Nightingale Games
Nini Car Racing

Pac Man

Pharaoh

Phonics Active 6
Typing

PinBall - 3

Pocket Tanks

Quake - 3

Rambo 6

Rayman 2 Great Escape
Reading Blaster

Red Fraction

Renee’ s Resort

Roller Coaster Tycoon -
3

Sabrina Teen Witch - 5
Saddle Club

Sailor Moon - 2

Sam Adventures

Santa Claus Bowling
Sergeant’s Men

Save the Tassie Tiger -
2

Sim Tunes - 2

Sim City - 6

Simpson Bowling
Simpson’s Car Racing



Snakes & Ladders
Snowbound Sheree - 3
Solitaire - 3

Spy Fox - 2

Spyro the Dragon - 3
Squat 2

Squirrel Golf

SSX Tricky

Star Trek

Stuart Little

Super Smash Bros.
Tarzan - 2

Tarzan Action Game
Tenchu

Tetris

The Sims- 23

The Great Egyptians
The Game of Life
The Emperors New
Groove

Thinking Things - 15
Timon & PumbaPinball
Tomb Raider - 4
Tony Hawk Pro Skater -
3

Toy Story 2 - 6
Tunnel Man
Vampires Tomb
Warcraft

Weekend Warrior
Wolfenstein

Worms

Wrestling

Z00 Games
Zoombinis - 51

All girls - games
didliked - 78 games
African Visits

Age of Mythology
Ageof Empires- 3
Arthur series- 7
AussieMathsInvaders-
8

Aussie Spell
BarbieFashionDolls- 7

Battleships- 4
Blinky Bill - 4

Bow & Arrow
Carmen Sandiego - 8
Checkers

Chess Master - 2
Computer Classroom- 2
Diamond Mine - 3
Dynomite - 3

Freddie Fish Games
Gizmos & Gadgets
Goosebumps - 3
Hocus Pocus

Hong Kong Fuey

Hot Wheels

Hot Dog Stand - 3

| Love Science - 2
Jump Start

Kid Pix

Kids Colouring Book
Centre

Kung Fu Kim - 13
Land & Sea

Lego Island

Literacy

Little bears/big bearsin
the Big Blue House
Llama

Lunch Box - 2
Madeline European
Adventures

Magic School Bus - 8
Magic Emeralds
Maths Circus - 44
Maths Blaster
Memory

Microsoft Soccer
Minesweeper

Missile Command - 2
Mission Think
Moles- 4

My Lost Dog - 2

My Little Pony - 2
Myst

Peg'’s Party

Pin Bal
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Putt Putt

Puzzle Games

Pyjama Sam

Reader Rabbit

Reading Graduate - 4
Red Alert - 2

Renee’ sresort

Resident Evil

Rodney’ s Funscreen
Save the Tassie Tiger -
2

Serious Sam

Sim Tunes

Solitaire - 3

Soul Reaver

Star Trek Captains
Chair

Super Mario

The Sims

Thinking Things - 29
Timon & PumbaJdungle
Pinball - 2

Tomb Raider

Toy Story 2- 5

Toy Story 2 Colouring
Book

Typing Tutor - 17
Volcano

Warcraft

Warrior of Town

Why Do WeHaveTo?-
3

Zoombinis- 4

All boys-gamesliked -
167 games

4™ Grade Adventures
Admiral Sea Battles
After Dark Games - 2
Age of Empires - 40
Alicein Wonderland
Alpha Centura
American Mac Gee
Aquanoid - 6

Army Men 3D

Aussie Maths Invaders



Balder's Gate - 2
Battle Ships - 2

Battle Zone - 6

Big Game Hunter - 2
Bionica

Bomb Man

Bow & Arrow - 2
Caesar 3

Car Rally - 2

Car Crash
Carmageddon 2
Carmen Sandiego - 3
Cash Team Racing
Civilisation 3
Comanche

Command & Conquer -
11

Conflict Desert Storm
Counter Strike- 2
Courier Chaos

Crash Bandicoot - 3
Cricket 2002 - 4

Croc legend of the
Gobbos

Croc Rock

Dangerous Creatures
Dark Reign - 2

Dave Mirre BMX
Diablo - 3 Diamond
Mine

Die Hard Trilogy
Digimon Rumble Arena
Dink Smallwood

Dino Crisis 2

Dinosaur Snaps
Donkey Kong

Doom - 2

Driven

Duke Nukem - 4

Dulex

DX Ball -3

Empire Earth - 2
Fallout

FIFA World Cup 2002 -
8

Final Fantasy - 2

Freestyle Snowboarding
Gizmos and Gadgets
Goose Bumps

Grand Theft Auto - 13
Grand Turismo 2

Half Life- 4

Halo

Harry Potter - 4

Hearts

Hell Bender

Heretic - 2

Heroes of Might &
Magic - 2

Hot Dog

Hot Wheels

House of the Dead
Hoyles KidsGame

| Love Science

Ice Age

James Bond - 5

Jazz Jack Rabbit 2
Jazz Ball

Kid Pix - 3

Knightsn’ Merchants
Kung FuKim-7
Kyodi

Landsof Lore
Legoldland2-7
Leiro-3

Lemmings

Lord of the Rings - 3
Mad Max - 2

Mafia

Magic School Bus
Majestic

Marathon 00

Max Payne

MDK (murder deathkill)
Medal of Honour
Underground - 3

Might and Magic VIII
Minesweeper - 2
Missile Command
Mortal Kombat - 2
Moto Cross Madness- 2
Motor Cross Champ
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Need for Speed - 4
Neo Pets

Oni -3

Out Laws - 2

Perfect Dark

Pinball - 6

Pod

Pokemon - 3

Project Gotham
Quake - 3

Ray Man

Reverse

Roller coaster tycoon
Scorch

Setters 4

Shane Warne Cricket
Sim Earth - 2
SimCity - 11
Simpson’ s Road Rage
Simpson’s Doom
Slayer

Smugglers Away
Snakes and Ladders
Soccer

Soldier of Fortune
Solitaire

Soul Reaver

Space Invaders - 2
Spiderman - 6
Sponge Bob Square
Pants

Spy Fox Tow

Spyro - 3

Star Warspod racing - 9
Star Fox Adventures
Star Monkey Starcraft
Super Smash Bros - 2
Super Monkey Ball
Swat team 3

Sython Filter - 3
Tecken - 2

The house of the Dead
The Medieval Times
The Sims - 16

The Land of Um
Thinking Things - 6



Time Crisis- 2

Time Cruisers 3

Timon & Pumba- 2
Tomb Raider

Tony Hawks
Skateboarding - 8

Total Annihilation - 2
Toy Story 2- 3

Train Simulator
Treasure Math's Storm
Trenge Cove

Turok 2 Seeds of Evil -
2

Unreal - 3

V8 Supercar Racing - 2
War Craft - 7

Whack aMole

Where in time is
Carmen Sandiego
Wolfenstein - 5
World Rally
Championship

World scariest Police
Chases

Worm 3-7

Wrestling - 2
ZebralLand 2

Zelda Ocarinaof Time
Zoombinis- 9

All boys - games
disliked - 88 games
3D Scooter

Age of Empires- 2
Alonein the Dark
Ants extreme racing
Aquanoid
AussieMathsInvades-
4

Baddies

Bananasin Pajamas
Barbie Games - 5
Battleship - 2
Blinky Bill - 2
Book Self

Bow & Arrow - 2

Buffy Vampire Slayer
Bull Dogs
Busta-Move

Carmen Sandiego - 2
Chess

Christmas Bowling
Colour Mania
Colouring Books
Crash Bandicoot
Crazy Taxi

Cyber Tiger
Diamond Mine - 3
Dynomite - 2

Ed. Games- 4
Forgotten Boy
Gizmos & Gadgets - 2
Goosebumps - 2
Grand Theft Auto
Gumball

Harry Potter - 5
Hexen I

Jewel Jam

Kid Works Deluxe
Kids Pix

Kill the Dill - 2
Kung FuKim - 18
Let’s Go Shopping
Lion King

L oderunner

Magic School Bus- 3
Matchbox Racing
Math Circus - 65
McDonald Land - 2
Medal of Honor
Minesweeper - 2
Missile Launch
Mission T.H.I.LN.K - 2
Monster Dark

Motor Racer

My Little Pony

Myst

New Kid
Nightingale

Play School
Pokemon - 2
Rainbow Six
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Reader Rabbit - 6
Save Tassie Tiger - 3
Serious Sam

Sim City - 2
Simpson Game

Ski Free

Snakes & Ladders- 3
Solitaire- 4

Speed Freaks
Spiderman

Spy Craft

Star Wars- 2

Star Shot

Super Mario Land
Tarzan

The Wiggles- 2

The Dare Game

The Sims- 2
Thinking Things - 53
Tonic Trouble

Toy Story 2- 3

Toy Story 2 Colouring
Treasure Math Storm
Typing Tutor - 8
Vines

What' s in the Box
Where in the world is
Carmen Sandiego - 2
Y ahtzee

Zoombinis- 7



APPENDIX 8

MY FINDINGS COMPARED AND CONTRASTED WITH THE
PUBLISHED LITERATURE

My Findings Compared to the Published Literature

As stated in my research design, one of the main ressons why | chose a qualitative
approach to my research was because | believed that a more refined and accurate picture
could be drawn. Rather than using statistical generalisations that are often provided by
guantitative analysis for my criteria for educational software selection, | felt the more
detailed and locally relevant qualitaive approach would enable me tofind the shades of
grey that exist between the black-and-white quantitative picture. Inthefirst two columns
of the tables below, | have liged what the literature told me was preferred by girls and
boys in relation to computer software games. The third cdumn outlines what my data
indicated. It can be seen that many preferences outlined by the literature were found to
be not an exact match for the preferences of my children, while some preferences
outlined by the literature were directly contradicted by the data. | bdieve the table
certainly demonstrates enough shades of grey to justify my research. If | had ssimply
followed the published literature to select educational computer software | would not
have been doing my job of locating and purchasing the most effective educational
computer games software resources for the girlsin my schools.
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Table41: Summary of findings from data compared to the published literatureon girls.

Girls would be turned away by violence
and aggression

Brunner et a, 1998; Butler, 2000; Copper
et a., 1990; Dempsey et al., 1998; Glaubke
et a., 2001; Morse, 1995

Girlsdid not like violence in computer
games involving humans, however, they
will accept violence involving cartoon
characters. Girls prefer non-violent action
aswould be found in software with a
sports theme.

Girlswould not be turned away by
violence and aggression (referring to
fantasy violence)

Funk & Buchman, 1996b

In relation to cartoon violence, this was
found to be consistent with my girls
preferences.

Girls prefer fantasy/mystery/adventure
setting

Brunner et al., 1998; Cesarone, 1998; Funk
& Buchman, 1996b; Gailey, 1992;
Martinez, 1992; Neumark, 1991

This was weakly supported by the data.
Mystery settings needed to be located in a
realistic setting.

Girls prefer realisti ¢ settings

Glaubke et al., 2001; Kafai, 1996; Laurel,
in Subrahmanyam & Greenfield, 1998

Stronger support for this was indicated by
the data as a preference of my girls.

Girls prefer verbal feedback

Cooper, Hall, & Huff, 1990

Thiswas not supported by the data. No
mention was made relating to this feature.

Girls prefer non-violent feedback

Kafal 1995; Miller, Chaika, & Groppe,
1996

This was supported by the data.

Girls prefer positive feedback

Glaubke et al., 2001; Hall & Cooper, 1991;
Miller, Chaika, & Groppe, 1996; Morse
1995

This preference for either positive or
negative feedback was not supported by
the data.
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Girls prefer large and detailed graphics
with shades of colour

Freedman, 1989; Jakobsdottir, Krey, &
Sales, 1994; Passig & Levin, 1994

Support for large detailed graphics was not
present, however the importance of colour
was strongly evident.

Girls prefer avariety of scenes

Dempsey et a., 1996a

This was not supported by the data.

Girlsview music asimportant in a
computer game

Cooper, Hall, & Huff, 1990; Malone &
Lepper, in Wilder, Mackie, & Cooper,
1985

Thiswas strongly supported by the data.

Girlsfind music annoying andirritating in
computer games

Fiore, 1999; Miller, Chaika, & Groppe,
1996

There was weak support for this from the
data - related mainly to music repetition.

Girls prefer astrong narrative

De Jean et al., 1999; Inkpen et al., 1994,
Krantz, 1997; Laurel, in Cassell & Jenkins,
1998c; Miller, Chaika, & Groppe, 1996;
Murray & Kliman, 1999; Polak, 2001

This was supported by the data. The
narrative was an important feature for
many of the grls.

Girls prefer feamale protagonigs

De Jean et al., 1999; Glaubke et al., 2001,
Jakobsdottir, Krey, & Sales, 1994; Klawe
et a, 1996; Littleton et al., 1998

This was not supported by the data.
Rather, the girlsindicated they preferred a
choice of main character often selecting
the character they think will give them the
best chance to succeed in the game.

Girls do not prefe female protagonists

Chappell, 1997; Fiore, 1999; Joiner et d.,
1996

Thiswas not shown. See above.

Girls prefer redlistic protagonists with
emotional depth

Purple Moon, n.d.

There was dight support for this through
the frequent mention of the computer game
The Sms and its derivatives.
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Girls prefer multiple protagonists

Laurel, in Cassall & Jenkins, 1998c

This was not supported by the data.

Girls prefer to collaborate

De Jean et al., 1999; Elliot, 1990;
Hawkins, 1987; Henney, 1986; Laurel, in
Cassell & Jenkins, 1998c; Polak, 2001,
Murray & Kliman, 1999; Nicholsonet al.,
1998; Rubin et a., 1997; Shade, 1994

Thiswas not supported by the data. The
data showed that, generally, the majority of
girls were happy to work on and play with
the computer by themselves. They would
cooperate and share if required, but it was
not a preference for the majority. Weak
support was evident from the 8- and 9-year
olds.

Girls do not like competition

Arch & Cummins, 1989; Kelly, in Cassell
& Jenkins, 1998a; Lockheed, 1985, Serbin,
Powlishta, & Gulko, 1993

Thiswas not supported by the data. The
older girls, 10-12 years, liked aspects of
competition. Indicationsthat grlsliked to
compete against themsel ves.

Girls like competition

Caftori, 1994; Chappell, 1997; Malone,
1981; Signer, 1992

There was support for this from 10- and12-
year gifs, while 8- and 9-year gifls
indicated a slight preference for
cooperation.

Girls prefer adow paced game

Caftori & Paprzycki, 1997; Inkpen et al.,
1994, Kafai, 1996, Laurel, in Cassell &
Jenkins, 1998c; Polak, 2001; Rubin et al.,
1997; Scott, Cole, & Engel, 1992

The support for simulations, which are
generally slower in pace, by many of the
girls could lend indirect support for this.
However, theliking of arcade gamesby a
significant number of girls would
contradict the literature.

Girls preferred avariable or fast paced
game

Caftori, 1994; Glaubke et a, 2001

Inferences from the data would support
this.
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Girls prefer multiple activities tha also
have a purpose

Cooper, Hall, & Huff, 1990; Kafai, 1995;
Klawe et a., 1996; Westrom & Super,
1995

Thiswas not generally supported by the
data although the focus groups viewed it as
apositive feature desired by other girls.

Girls prefer clear and accessible
instructions

Forsyth Jr. & Lancy, 1989; Glaubke et al.,
2001; Lancy, Forsyth Jr., & Meeks, 1987;
Lancy & Hayes, 1988; Whooley in Scott,
Cole, & Engel, 1992

This was supported by the data, albeit
weekly.

Girls do not view clear and accessible
Instructions as important

Carroll, 1997; Gery, 1991; Miller, Chaika,
& Groppe, 1996

This was not supported by the data.

Girls prefer problem-solving computer
games with multiple solutions

Brunner, Bennett, & Honey, 1998;
Bunderson & Christensen, 1995; Caftori &
Paprzycki, 1997; Cooper, Hall, & Huff,
1990; Subrahmanyam & Greenfield, 1998;
Walker, 1998

This was supported strongly by the data.

Girls prefer to be able to save thar
progress at any time

Caftori & Paprzycki, 1997; Fiore, 1997

While there was little direct mention of
this attribute, indirect evidence was found
to support this preference.

Girls enjoyed having humour inagame

Brunner, Bennett, & Honey, 1998;
Westrom & Super, 1995

Thiswas weakly supported by the data.
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Table 42: Summary of findings from data compared to the published literature on boys.

Boys like violence and aggression in
computer games

Caftori & Paprzycki, 1997; Canada &
Brusca, 1992; De Jean €t al., 1999

Thiswas generally supported by the data,
however, it was apparent that many of the
boys were quite happy if the aggression
was supplied by non-violent action from
sports-based games, for example.

Boys enjoy fantasy/space/adventure
settings

Caftori & Paprzycki, 1997; Kafai, 1995;
Scott, Cole, & Engel, 1992

No evidence wasfound to support thase
specific settings. It appeared boys enjoyed
any setting that was not overtly feminine.

Boys prefer violent / trial and error
feedback

Kafai,1995; Subrahmanyam & Greenfield,
1998

Thiswas not supported by the data. The
boys did not like ‘dying’ if they failed.

necessarily music

Boys prefer sophisticated, highly-detailed | Kafai, 1995 This was supported by the data.
graphics
Boys prefer ‘noise’” made by game, not Henney, 1986 This was not supported by the data. Sound

effects were rarely mentioned. The boys
indicated they preferred loud and fast
music.

Boys prefer ‘ super-hero’ protagonists

Purple Moon, n.d.

Thiswas not supported by the data. There
was, however, astrong preference for male
protagonists.

Boys prefer to collaborate

Rubin et al., 1997

Older boys, 10-12 years, preferred to
cooperate with their friends when playing a
game.
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Boys prefer competition

Klawe et a., 1996; Yelland & Lloyd, 2001

Y ounger boys, 8-9 years preferred
competition and supported the literature.
Older boys, as mentioned above, preferred
cooperation. If competition was involved,
they preferred to cooperae with their
friends to compete against the computer.

Boys prefer afast paced game

Caftori & Paprzycki, 1997; De Jean ¢ al,
1999; Klawe et al., 1996; Nicholson & al,
1998; Passig & Levin, 1999

Support for this could be found in the
boys' liking of arcade-style games,
although a significant number of boys,
23%, indicated that arcade games were not
preferred.

Boys do not care about instructions

Greenfield, 1996; Revelle, 1984

This could not be supported by the data.

Boys prefer problem solving computer
games

Klawe et d., 1996; Sherman, Divine, &
Johnson, 1985

Thiswas not strongly supported by the
data. A stronger preference was seen for
arcade games.
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