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Abstract

Mathematics emerges and is used in-aftgchml settings, such as workplace
settings and everyday activities. An activity that many children enjoy doing in their
everyday lives is playing digital games for entertainment. However, research
exploring mathematics that ieowof-ggleosl dur i
settings is limited. This study aims to shed light to this field of research by exploring
mathematics that arises in collaborative gameplaihim Sims, which is a realife

simulation commercial digitalagne that allows players to editdomestic onscreen

environment, inodbf-s c hool settings and without a

Following a constructionist epistemology and a saxittural theoretical framework

that views context as paramount, the research design of this stdgelylkisdded

multiple case study with activity being the unit of analysis. This study followed

eight 812 yearold children who, in pairs, were asked to do two open tasks which
are considered integral to this digital
build, furnish and decorate a house without budget constraints and then a house for a
selected Sims family with a budget <cons
activity and talk was recorded using screen recording software; analysis focused on
playe r s 6-dirgctecdctions and discourse during gameplay.

This study argues that players underwent an instrumental genesis during gameplay
and that: i mat hematics that arose in
pl ayersd everyday ©prior understandings
which they used as resources, ii. mathematical thinking in this game lies in players
mat hemati cising relationships which are
become mobilised during gameplay, iii. the constrained gameplay influenced

pl ayer s6 nhanking asnpkyers expdrienced unexpected situations which
required them to use t heir mat hemat i c;

exploratory type of talk.
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Part I: Setting thescene






Chapter 11 Introduction

This thesis exploseemathematics that arises in collaborative gamepiayhe Sims

3, which isacommercialdigital game(a gamehat was not dagned for educational
purposes)n outof-school settingg@ nd wi t hout a t.&amsier 6s i
making contributions to research related to mathematics and mathemaitikaigth

that emerges in owdf-school settings by expandirglding knowledge othe way
mathematics arisesintlibeont ext of commer ci anoutdfi gi t al
school settingsin addition, this thesis aims imforming research investigating

chidr ends gameplay of commerci al di gital
goals and to edit the onscreen environmé&uich operended digital gamétles

appear to be populavith gamers as they do well in the market of digital games
(ESA, 2016). Lastlythe research design of this research aims to contribute to the
field of research methodology being employed in dynamic and fluid contexts such

as the gameplay of commercial digital games. The contributions of this thesis are
discussed in the Conclusion$ this thesis Chapter 8 Section8.2, p. 248). This

chapter briefly introduces the motivation and rationale for this research in
Section 1.1, followed by an ovesiew of the research design amglestions in
Sectionl.2and lastly,outlines the remaining chapters of this thesis in Sectich

1.1 Moti vation and rationale for this research

The digital game industry has developed rapidly during the last 20 years with digital
games themselves being transformed so as to address the challenges 6f the 21
century (ESA, 2014 Recent surveys conducted in USBSA, 2016) and in sixteen

couwntries of the European UnidifSFE, 2012 show that playing digital games is a

popular activity in USA and European Unitrouseholds. According to the results

of Rideout, Foerh and Robed(2010) survey, the use digital games by 818 year

old individuals in the USAgn a typical day, roseom 38% in 1999to 52% in 2004

and 60% in 2009. Thereforananyc hi | dr en 6 s dai |l vy activi
gameplayBeing a frequent digital game player, | find myself agreeing wigi7 5%

of the most frequent digital game playensthe USA whoibel i eve t hat
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vi deogames provides ment al stiYeuyWwet i on or ed
kind of stimulation or education is providéd such games that were not designed

for educational purpos@swWhat kind of learning takes place during the activity of
playingsuchdigital games at homd8 there a relation ttormal education?

Over the past decade several educational researcherbémvénvestigating digital
games and their effectiveness in relation to leardnd formal educationn a
debate that is still ongoingSteinkuehler & Squire, 20)4 Although there are
several researchers arguing that commercial games have potentlatriorg and
education (Gee, 200®rensky, 2001 Squire, 2008; Devlin, 2011) as it will be
further discussed in Chapter &egction 2.4.1, p26), there are problems when
integrating such games in formal educatiOne of the reasons such problems occur

is becausdeacherdntegrate such digital games ineth classroomthe goals and
objectives of such commercial digital gasrees developed by thalesignersand the

goals and objectives of students whilst playing such digital games might be different
than their instructional goals and objecti&sjuire, 208; Greenstein, Panorkou &
Seventko, 2016 As suggested by Squire (2008) and repeated/dyng et al.
(2012) metaanalysis there istill a lack ofunderstanding and a lack ofsearch
investigating what players do and think in the activity of playagmercial digital
games that were not designed for educational purpdsesther words,before
integrating into classrooms digital games that were not primarily designed to be
used in educational settingapreresearchs requiredto inform this field and shed

l ight to educational researchersé understand
stimulated when players play such commercial digital games irofeaghool

settings.

Respondingto the above research recommendatiorss tesearch focuses on

mathematics and mathematical thinking because there is limited research

investigating mathematics that emerges in gameplay of a commercial digital game in

outof-s ¢ h o o | settings and wi t HbeuBuropean t eacher s o
Commisson (2011) sets mathematical competence as one of the key competencies a

21% century citizen should mastergferring t o i ndividual so ability
mathematical thinking in solving problems that can occur in real life activitieal

life activities ae usually set in owubf-school settings. Surprisingly, there is, to my
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knowledge, no research that investigated mathematics and mathematical thinking in
the context of commercial digital games, in-ofischool settings, apart from my
previous resealc which was conducted for my master (MAJissertation
(Avraamidou, 2007).

However, sveral researchers have explored mathiesiaised inother out-of-

school settings such as tine workplace(Noss, Pozzi & Hoyles, 1998/agajna &
Monaghan, 2003 Triantafillou & Potari, 2010, in buysell activities set inthe

streetsand in activities set in daily lifefNunes, Schlieman& Carraher, 1993; Saxe,
1991)and in supermarket shopping (Lave, 1988)e results of the abowesearch

argue that mathematiclkbes emergand isused insuchsettingsbut it is not formal
mathematics. Rher,itis6 st r eet mat hemati cso, 6superr
on. In addition, they argue that in such settings, mathematics is inextricably linked

to the context (Maganjna & Monagha2003). Nonetheless, in most of the above
researchparticipantswere mainly adults and practitioners and in research where
children were participatinghis was in buysell activities, mainly in soctoultural

contexts where it was common for children to &gy in such practices to earn

money (Saxe, 1991). Considering th&dday,a popul ar activity
everyday life is playingligital gameqESA, 2016, the question arises: What sort of
mathematics (if any) might emerge, is developed and is apgliedg gameplay?

This thesisd research questions and a b

research are presented next.

1.2 Research agiestionsand overview of research design

The aim of thisstudyis to exploremathematics and mathematical thinking that
arises in the collaborative gameplay Tie Sims3 digital game. This particular
game was not randomly selected. As it will be justified in more detail in Chapter 2
(Section2.4.4.2 p.38), this game isa reallife, simulation commercialdigital game

that allows payers to edit the onscreen environment, set their own goals and
proceed with their gameplay in an opamded wayThe general research question

that drives thistudyis:
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How d o e s mahemayicalthisking emerge and/or is affected while being
engaged in theollaborativeactivity of building virtual houses ifhe Sims digital

game in out-of-school setting3

In order to answer the above general question, | address the follesearctsub
guestions:

1. What potential is therfor mathematicahinking in The Sim$ as a game?

2. How doesp | a yneathematicalltinking emergeand how is itinfluenced when

players engage in a less constrained and in a constrained gameplay?

3. How do playersollaborateduring a less constrained and during a constrained

gameplay?
4, How do pdireatgdeactisnd emgrgeadlrimpe Sims$ gameplay?

Following a constructionist epistemology and bringing together sodiitwiral
theoretical ideas that perceive contast paramountind learning as mediated
activity, | asked playerparticipants of this research to build virtual house3he
Sims3 digital gamein outof-school settingsThe methodology employed for this
research was an embedded multigdse study (Yin, 2009)n particular, players
played this game in groups of tywehereas each group was a case study and all four
groups were perceived as an embedded muitigde study,allowing for
comparisons across the four cases. Playerg asked to buildwo! virtual houses

in The Sims3 digital game;a virtual house in a mode dhe Sims3 game that has
fewer constraintand then a virtual house in a modeTdfe Sims3 game thahas
moreconstraintsTheir gameplay was recorded ussgeerrecording software that
captured their onscreen activity and their corresponding talk as they were playing
this game on my laptof@.heir talk during their gameplay and descriptions of their
gameplay were transcribed and analys&be unit of analysis of this research was

pl ay e r-diréctedgactianisind talk which were constituents of their activity

1 Initially the design of this research included a third house which involved players editing a
scenarigbased virtual house iffhe Sims3. Although all groups went through the
activity of editing this third house, their gameplay activity for this housetiseported
in this thesis (se€hapter 3, SectioB.3.5 p.60).
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analysed thecharacteristicse mer genc e and processing o]
directed actionand talk during gameplay, usiogencodes & la Strauss% Corbin,

1998, anadaptatonoSaxeds (1991) modeld MeremebHgein
types of talk. The methodology, methods of data collection and #tages of

analysis of this researdreillustrated in more detail in Chapter Sdctiors 3.3, 3.4

and3.5, pp. 57-70).

1.3 Thesisorganisation and outline

The main content ohis thesids organised irthreeparts; Part |. Setting the scene,
Part 1l: Resultsand Findings andPart Ill: Discusion of findings and Conclusions
Below is a brief outline of the chapters included in thiibseeparts.

Part I. Setting the scene. This padts the scenby i ntroducing t he
motivation, rationale and content @hapter 1i Introduction (p. 3), providing the

theoretical background related of the key concepts involved in this th&Smapter

21 Theoretical background of key concefjis9) anddescribing ad justifyingthe

research design of this researciCimapter 3 Research Desig(p. 49).

Part II: Results and Findings. This part presents results and fintiagslerived

from the anal ysi s, related td thel researcreqestionscohtliss d a
researchChapter 4i Description of the four casép. 89) introduces the four cases

and provides a descr i pGhapten5 Gameplay gotls, ci p al
actions and talkp. 121) illustrates results that occudreluring the first four stages

of analysis of this research, providing a moredie pt h anal ysi s o
gameplayChapter 6i Mathematics related episodes of intergstl57) focuses on

mat hemati cs rel ated el ements , ofdetap!| ayer

respectivee pi sodes of inter.est of playersodéd ga

Part IlI: Discussion of Findings and Conclusso The part discusses key results and
findings that were presented in Part@hapter 7i Discussion(p. 205 addresses
the research questions and discussesateifindings that emerged from the analysis
of the data. Chapter B Conclusion (p.243 provides an overview of the key
findings of this research and discusses contributions, implications, limitations

and further research recommendations of this research.






Chapter 21 Theoretical background of key concepts

The research questions that were presented ininineduction chapter include
concepts which are importatd review and clarify in this lksapter.Guided by the
general research question of this resedrafitially conducted a reviewf literature
using the keyword terms fimathematics an
vi deo g a me feschoalnsdttingfioo ¢)tlassroom in four databases:
ScienceDirect, Education Research Complete (Ebsco), Eric and IngendaConnect
My initial search revealed that thenerea limited number of research publications
that reported on mathematics and digital games apdrt from my MA research
conferencepullication (Avraamidou & Monaghan, 2009)jhere wasnoti to my
knowledgei any other publication up to that time (2010) where researchers
conducted researchegarding mathematics digital gameplay inout-of-school
settings This led me to extendmy searchusing combination®f keywordsthat
emerged fromeight elementghat highlighted in the general research question
mathematicalthinking, emerge engaged collaborative,gameplay activity, digital
gameandout-of-school settingsThese elements involve areas of research related to:
i. Mathematical thinking, ii. Mathematics in eatschool setting$ Goals, actions

and emergent goals, iit.ooli mediated ativity and resourceand iv.Digital games,
gameplay ane®ngagementThesefour reseach areas are reviewed in thisapter,

in order to provide the reader with the theoretical background of the key coatepts
this thesisNonethelessa moredetaileddiscussiorof the way those concepisve
informed thetheoetical perspective of theesearch design of thiesearch will be
provided in Chapter e Sectiol.2 p.52and Sectior8.5.2 p.71).

First, in Section 2.1 | review literature related to mathematical thinking and
mathematical meanings. Then [Bection 2.2 | outline research that explores
mathematics in oubf-school settings because it informs the thecaétiackground

of this research which is conducted in-oéischool settings. Nexin Section2.3, |
turn to research and theories related to-tnetliated activity and resourckescause

participant sod acttookmetigted actvity@iyce this esaahc h |

involves a digital game, | provide a review of the literature related to ldggitaes,
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gameplay and engagement in Sectiba In Section2.5 | return to mathematical
thinking and provide an operational definition of the term as used in this #mekis
lastly, in Sectior2.6 | briefly summarise this chapter, justifyirand outlining this
thesisdé research questions

2.1 Mathematical thinking

The European Commission recommends mathematical competence as one of the
eight key competences a citizen should develogifielong learning by being able

t oto pdse and solve mathematical questions, and to apply mathematical thinking to
solve real life problemis ( Eur o p e a n201 pprfi.As Budon (1984, p.36)

statesin An i dea, an obseanyevdni campyovide stimaus pe ni n g
begi n t(Burtankl984,.86). But how is that type of thinking considered as
mathematicalthinking? Reviewing literature related to mathematical thinking, it
appears thahisis a complex area alcholarshipas thereare several ways in which

the term is being used and referreddee Argyle, 2012)Mathematical thinking is
someti mes viewed as an end product (content)
1999) whereas most of the time, it is viewed as a procesgtoof sprocesses
containing one or more mental activities that are related to matlsni{sason,

Burton & Stacey, 1982Harel, Selden & Selden, 2006choenfeld 1992). Such

mental matkmatics related activities include specializing, conjecturing,
generalzing, convincing, abstracting, visualizing, representing, modelling, inducing,
deducing, formalizing, classifying, analysing and provirgchoenfelg 192;

Mason, Burton & Stacey, 198Burton, 1984; Lane & Harkness, 2012). Of course

the list of the mentamathrelated activities can expand even more, depending on

oneds conceptualizati on orélated#&ctvityismat hemati cs

Mathematical thinking is often associated with probkstving (National Coucil

of Teachers of MathematicsNCTM, 2000; Schoenfeld 1992). Considering the

mental act of probles ol vi ng, i n r es wiewof mathematidsasel 6s (200
ways of understanding and ways of thinking, the solution to a problem is the product

of that mental act of problem solvingandsiti t he i ndi vi dual 6s way of
whereas the problem solving approach is the characteristic of that way of
understanding, which reveals the way of thinking of the individual (Harel, 2008Db).



-11 -

Several authors provided frameworks in respect to proldeiving techniques,
strategies, approaches and so an 8choenfeld1992; Polya, 145; Mason, Burton

& Stacey, 1982 In his booki How t 00 sPdlvyea i(t1945) sugges
for problemsolving involving four phases that an individual goes ugfoin order

to solve the problema. understand the problem, b. devise a plan, c. carry out the

planandd. look back

Building on Pol ya 0-solvihgpfarty years lates, engheiobbok,p r o b |
AT hi nki ng ma tMasennBurtoncaadl Stagydd,s (1 985) refer
phasesofit ac k| i n g (p.26): enuye adtack amah reviewhases. During the

entry phase, when an individual is faced with a problem (in their book the examples
were mathematical problems articulated in a way that earfoond in school
textbooks), s/he should be able to identify the problem and what it is really about
Aby absorbing the information given and
askingo (p.29). Then an att aiodwiduplisas e o
processing the issue in order to solve it. During this phase, Mason, Bamtbn

Stacey (1985), describe four processes that underlie mathematical thinking and are
central to mathematical activityspecializing, conjecturing, generalizing and
convincing (justifying) According to them, when the individual is trying to
understand and solve the issue, starting in éhtty phase, s/he can examine
particular examples acting @mmost of the timé@ specific and concrete elements, so

as to explorelte meaning of the problem and get a sense of what is going on, in a
more inductive way of thinking. Such a process is for Mason, Burton and Stacey
(1985) a process dapecializing Then, s/he enters the process of examining those
examples more deeply, andght get a sense of an underlying pattern on which s/he

is making a conjecturdgj ¢ a st at ement which appears
has not b e e (Masens Buadn | & Stabeg,d1882. 63). Then, s/he
articulates conjectures of the identified relationships and connections between the
several elements being examined during the specialization process while making
generalizations (generalizing) and can reorganize and modify thosetcoageby
specializing on even more the data of the issue and generalizing conjectures. As a
final process of thattackphase, when the individual appreciates that a solution is
found, s/he explores why that solution is the suitable and tries to exphgininv
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order to convince him/herself and others (convincing/justifying). Mason, Burton and

Stacey (1985, p. 47) refer to tmeview phase as being the phase in which the
individual will: i. ACHECK the resolutionbo, . AREFLECT
momentsi n t he resolutiono and iii. AEXTEND t he
solution is not found, the individual goes back and tries specialgangralizing

conjecturing until a suitable solution is found or s/he abandons the issue. Mason,

Burtonand Stage ( 1985) refer to the fAessence of mat
being the whole process of entftackreview phases and specializing

conjecturinggeneralizingconvincing processes described above.

Tall (2002, p.20) refers 0 b ot h Pol yaadovasor, Buiton and ISaceye s

(1985) entryattackreview phases as elementary mathematical thinking that are

being used by younger children when dealing with epeatied problems statirigat

A[ w] hat is entirely absent thelpgictoffemanot i on of
deducti ons f r omndthk notoa of grecf whith arei importarit fora

advanced mathematical thinking. Yet, advanced mathematical thinking as a term is,

according to Selden and Selden (2005), ambiguous, as it is not diednew

advancedand subsequentlglementary refers to thinking or mathematics or both.

Apart from the connection to problesolving, mathematical thinking is sometimes

being used the same way as mathematical reasoning in literature. For example,

NCTM (2009, p.4) suggestthat mathematical reasoningof t e n begins wi t h
explorations, conjectureso before resulting
Mas on, Burton and Staceyds (1985) reference |
addition, Polya (1954jlivides reasoning in: demonstrative reasoning and plausible
reasoning. nThe resul t of t he mat hemati ci an
reasoning, a proof; but the proof is discovered by plausible reasoning, by guessing

mat hemati cs o0 ( FPolyaylas4) refed fohplausilpe reasoning as the

kind of reasoning individuals do in their everyday activities and ihrough such

reasoning that they learn more about the world around them, whereas demonstrative

reasoning does not produce new knowgkedather demonstrative reasoning verifies

existing knowledge. Plausible reasoning usually involves inductive reasoning

(Burton, 1984), guesses (Lakatos, 1976) and inferences (Otten, {Hesbeman,

& Males, 2010).
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However, most of the definitions andstription of mathematical thinking that were
presented in this section perceive mathematics in the form of the formal kind of
mathematics tha being taught in schools. Most of the examples given by those
authors in order to describe i.e. the phasesratblemsolving (Polya, 1945) or the
three phases of thinking mathematically (Mas®urton & Stacey, 1982are
problems and questions that involve symbolic representations of mathematics taught
in schools. However, is mathematical thinking only being kel within a
classroom and via textbodike problems and activities? An operational definition

of the way mathematical thinking is perceived in this thesis willglven in
Section2.5 (p.43). Now, I will shift my focusto research that exploresathematics

that is used (and sometimes occurs) iraitgdool settings.

2.2 Mathematics in out-of-school settings

The activity of playing a digitl game is a fluid activity that is often related to
entertainment (Squire, 2004) and is an activity that both adults and children enjoy
doing in their leisure time (ESA016).As suggested by Avraamidou, Monaghan
and Walker (2015) and Bourgonjon et al. (2010) there can be possible changes to
gameplay of such digital games when they are moved from leisure to classroom, due
to the tensions between the kind of mathematiasémerges in such gameplay and

the mathematics that is involved in the curriculum of a school. Given st t
research explores mathematics and mathematical thinking in an activity that is not
set in school settingdt is important to understand the wanathematics emerges in
such fluid settings, whergeaching and learningnathematics is noof primary
importance and where mathematics and mathematical thinking@&mat i v inl e g e d «
mathematics found in textbooks (Wertsch, 1998) and isshatied and sed by
employees and other practitioners in a schiel way with schoolike tasksand
activities (Ruthven, Hennessy & Deaney, 2008hus, it is important to review
literature relevant to mathematics in-aiftschool settings.

Over the past threedecades there have been several researchers exploring
mathematics in owbf-school settingan an attempt toi mainly T explore the
transfer of mathematics being taught in schodichool settings) taeal life
everyday and work activitie®@ut-of-schod settings)i of individuals (Monaghan,
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201@). One of thefirstt o expl or e mat hematics in individu
and, in particular, witlm the setting of a supermarkéve (1988) found duthat

when individualsmadearithmeticalcalculationsin order to select bestuy options

within supermarket settings (informally) antdben were asked to do the same

calculationswithin a classroom (formally)supermarket calculatioGsutperformed

Gchool calculatordLaveds (1988) f i had Numes, Carealser s o met hi n¢
and Schliemann (1993) also observed when studying mathematics used by children

while selinggoods I n t he streets of Brazil whi c
mat hemati cso. Nunes Oestt raele.t (ndébtOhBe)nhadtoietpsads e d t |
performance when using similar mathematics (calculg}iam school and in the

streetand found that O0street mathematicsd outoper

Nonet hel esituated cagmtioth hehe®ory that Lave (1988) de
to support br data shenade a distinction of themathematics that individuals did in

the supermarket settingnd the mathematics that the individuals did in school

because school and supermarket (in that cése).ave (1988)were two different

social practicesn two different contextsand thus she claimsgould not have

affected each otherHowever, Noss and Hoyl es (1996a)
conclusions because as they highlighted, the calculations that individuals did in the

supermarket setting were riotfor the fioppersi identical to the calculations they

were asked to do in the school setting, andh en shoppers do use math
the supermarket, it is supermarket mathematics, a mathematics made possible
through the r esour cathis insbmethilgd wilk retprertomar ket 6 a
towards the end of this section. About the same time as Lave (1988) communicated

her findings,Saxe (1991), im norWestern research afvestigating the practice of

children selling candies in the streets of Brazil found that mathematics that

children use in their practice and the mathemataiag taught in schooisfluence

each otherThis dichotomy of formal and informal mathematics was somethirig tha

initiated researchfocusing on informal mathematics (Noss & Hoyles9@48) and

mathematics in oubf-school settingand in particular in workplace settings

2Laveds (1988) 6situated cognitioné theory argu
inseparable from what s/he does and bounded within the context s/he is in (cultural,
social, physical).
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2.2.1Mathematics in workplace settings

Several researd@rs investigatedmathematic8  uirs workplace by observing
practitionergn workplace settings. For exampcribne (1986) reported thanhilk-

processing employeesand in particular the ones who were responsible for
assembling different quantities and products in cases in order to fill in orders used
complex strategies, that were not schalike algorithms, in ordeto effectively

assemble the orders in a minimum number of required madvesoy (1992)
investigated carpenterso everyday wor k
mathematical ideas embedded within the practice of carpenters, such as symmetry
and proportionreasoning. Similarlyin a more recent researaghge practice of the

Maley Songket weaversvas explored and mathematical concepts such as
transformations, geometrical concemnad patternsand scaling were identified

during the weavefseveryday thinkingEmbong, Aziz, Wahab & Maidinsah, 2010)

Noss, Hoyles and Pozzi in a series of publicatihszzi, Noss & Hoyles, 1998;

Hoyles Noss & Pozzi, 2001;No s s , Hoyles & Pozzi, 200 :
conceptions were both situated and abstracted within ghedtice as they drew on

both their mathematical knowledge and their professional knowledge in order to
perform tasks in their practice, such as drug administration and fluid balance
monitoring. Furthermore Nunes, Carraher and Schliemann (1993) repastethe
development offishermed s proportional reasoning [
practices, Magajna and Monaghan (2003) explotechniciané mat hemat i c
thinking and concepts of volume in the context of manufacturing praatide
Triantafillou and Potari(2010) reported on the mathematical meanings that
technicians iratelecommunication organizationsnstructed related to the concepts

of ipl ace value, spati al and al gebraic |
processes rel ated tng dafay pedodming gealcudatiods, i nt
measuring and applying problesno | v i n g (@riantailloe & Potars, 8010

p.291)

The majority ofthe abovébody of researcidentified and explorechathematics and
mathematical understandings that practitiorensg anduse in their work practice
and reported findings that provide valuable insights for mathematicatoiu A
first common finding of the research outlined abdvehat mathematicsan be
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observed in several activities withimorkplace pradices and a second common

finding is thateven though theres visible mathematicgdentified at oncein such

practices in the sense ofieasi |y recogni sabl e (Poza,t hemat i cal
Noss & Hoyles, 1998 p.107%, there is in fact a more complicatethture of

mathematics used in such practiaesit is embeddedand contextualised the

particularpractice (Triantaflou & Potari, 2010)and the kind of mathematics being

used isnot schoolike mathematics (Magajna & Monaghan, 2Q0Bpr example

f 1 s h e mpnopomiohad reasoning developed in everyday activities and fishing

practice, as reportedy Nunes et al. (1993jesearchwas bounded within the

context of the fishing activity settinggnd made sense within that practice

Furthermore Noss, Hoyles andPozzi @00L 2002) who observediursesduring

their practicr ef erred to nurseds di s pepatgdithatg si t uat ed
t he nur ses had Aabstracted knowl edge from

knowl edge remai ned t 02268 &imialy, dagaganand si t uat edo

Monaghan (20038found thatpr act i ti oner s6 fAmat hemati cal reeé
solving was i nextricably ((pl2zd)ked fHioot haer W C
contextual resolurecyesal . tdAr | udned t hat : A N
workplace is not just bits of schelike mathematical reasoning found in

wor kplaceo (p.120). The practitioners i n th
mat hemati cal concept s, t hey: Amust be abl e t

their work contexta n d t o t he compl exity of. the act i
Furthermore, @hird common element in the findings of the above reseanvhésh

will be thoroughly discussed iBection2.3.3(p.20). is the key role that that hand

tools and resources physical and mental playedin constructing practitioners

mathematical meaningsdstrategiesn their workplace practice activitig€sloyles,

Noss,& Pozzi, 200).

Lastly, mo s t of the workplace mathematics resear
mathemécs concepts, understandings, reasoning prablemsolving straggies

that were practicéinked, were emerged during their practicand were in some

cases, invisible (Noss & Hoyles, 136However,Noss, Hoyles and Pozzi (1998

p.108 reported that mathematics that nurses used in practice became visible in

dreakdown momerisof unexpected situations during their practide such
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unexpecteds i t uati ons, ARactivities whi ch wo u
unproblematic, routine actisrwere replaced by conflict, disagreement and doubt,
resulting in more spontaneous explanat:i
probleni solving moree v i d e nt dn sicpd. blrOe8a)k.d o wnn practitcege nt s 0
practitioners need to alter paand proceed with actions that are differdrén the

routine actions they usually perform in their practice in order to overcome the issues

that have ariseninght moment . Thus, practitioners?o
new goals emerge that dir®etuthieng taot &
exploration oft he practice of childrenbds <candy
(1991) referred to emergenbvas agpart of a framework he developed as a result of

his research. Il n Sax ¢héissoneEmesdconseiqu® r ge nt
goals that emergm activitiesthat need to be achieved whilsarticipating in the

practicei in hi s r e s, eetatecc o @hs| dcraesnebs candy sel |l
usually whenthe children were experiencing problems durithgir practice Such

emergengoals might be goalsthatmer ge during Obreakdowno

Consideringhat this researcAimsto investigate matmaticsrelated actions within

the context of an actityi in which players are actingithin the virtual world of a
digital game in oubf-school settings, it is important teiew the context as
paramountand account for the fluidness of the actions that constitute this activity
Saxeods ( icOlt@ral )modsl mic amergent goals is briefly presented next
because aadapted version of this model informs the theoretical background of my
researchgee Seabn 3.2.2 in p53).

2.2.2S a x e 0 scultsral model of emergent goals

In his study o f c a n d yactigties| in eBrazil,6 Saxe (1991) developed a
framework, consisting of three components in order to investigate the strategies and
techniques that children used in the practice of selling candies in the.st&ttin
thisframework, oneisabletoanatys t he i nterplay of cul tur
(and cognitive process) as it occurs within a practice (Saxe, 1991, 1999; Saxe &
Esmonde, 2004) . This is achi evedgoalshen ¢
as they emerge within the practice (Component 1: emergent goals) and the analysis

of the formfunction cognitive shifts that individuals do in order to achieve their

goals (Component 2: forfunction shifts). Then, the way individuals transfer their
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form-function shifts that were acquired in one practice into other practices, describes

Component 3 (see Saxe, 1991, 1999 for more).

Saxeds (1991) emergent g dturparamaensphesn e nt I's co
model suggests that, for example, candylsl er s6 goal s t hat emer ge
activities in their situated practice, are shaped and affected by dbeial

interaction with each other or with other individuals involved in the practice (i.e.

buyers), by theiprior understandingghat they bring in the practice (i.e. existing

knowledge), byconventions and artefactelated to the activity and lastly, by the

wholeactivity structureln particular, he first parametegctivity or goal structures

are all the tasksthat are involed inthe practice, for example in the practice of

selling a candy, the candy seller, besides selling the candies, he first needs to buy

candies from retailers and so drhe second parametegcial interactionrefers to

the interactioramongst the partigants in the practice aratgues thatfor example,

when young sellers interact withmore experiencedsellers they get informed

regarding strategies and techniques that might help them in their practice and this

hasan impact on thé o r mgoal ®rination, as they woulanake different choices

as a result of such interactionsThe third parameter involvescultural
conventions/artefactsuch ascultural forms, conventions and representatitivet

emergediover the «cour §Saxe d991, p.J8eciuding sigm fosns, o r y 0

currency systems armthertools at hand ¢ helpthe sellersaccomplish their goals.

The fourthparameterefers to theprior understandingshat individuals bring to the

practice, such aprevious knowledge, strategies and undeditggsthatfi é b ot h
constraint and enable the goal s(Satehey [indivV
1991, p.18).

Saxebs four par amet eculturanmachework thaviewsthe e s a s oci
(cultural) contextas paramounandc a pt ur e s tnfuencecoo the aetiwity 6 s

that is being observedihe activity, in this case, is toalediated activity as it

involves a digital gameTherefore, at this point, | will briefly reviediterature

related to Activity heory, toolmediated activity and resags which is relevant to

the theoretical background of this thesis.
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2.3 Tool-mediated activity and resources

Many variations of sockgultural theory exist as shaped byi$8ianpsychologists
and Vygotskyds concept of medipahoden ( En
to inform the theoretical framework chosen for this research, a brief overview of

Activity Theory and its generatiorgeoutlinednext.
2.3.1Activity Theory generations

Activity Theory is a theory in which the unit of analysis is #utivity of Sibjects
(individuals) mediated byMediational Tools such as machines, gestures, discourse

etc. in order for subjects to reach th@ibject(outcome, intention, goal) (see Nardi,

1996 and Engestr™"m, 1999). Thesendglehree
as shownn Figure2-1 below( Engestr ~™ m, 1999) . Acti vity
Vygotskybés idea of bringi ng atiommalgrednhier i n

his attempt to conceptualize mind consciousness (Edwards, 2011).

Tools

Subject Object-> Outcome

~

Figure2-1: Engestr " m's (1999) Activity Theor
Several adaptations ofttisheory have been made. ,For e
in a historical overview of three generations of Activity Theory, refers to the
addition of three more concepts in the original triangle which forms Activity
Systemsjyules (formal and informal) commuity (i.e stakeholdersand division of

labour( wor k responsibility of each individl
unit of analysis should be Activity Systems (second generation) and later on,
contradictions occurring within the systems (third gyation) when attempting to
understand complex | earning environment
their wor k. For mor e on Act 19¥8] 11981), The ol
Engestr™m (1999) for the three 986gancdr at i c

Kuutti (1991) for Activity Theory application in Human Computer Interaction.
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232Leont 6evds Activityierarcghgt i on and Oper at.

Throughout the years, the application of the first generation of Activity Theory in
researchrevealed some issues (@alez 2006; Diaper, 2008). Questions such as

A Wh at comprises activity and how is this ac-
AWhat is the wunit of analysis within such an
cultural analysts. Coming from the former Sodi Uni ondés Khar kov school
the main contributors of Activity Theory, Le
analytical hierarchical distinction of the levels of human behaviour. He referred to

operationsas being constituents aictionswhich in their turn are constituents of

activity. Il n order to distinguish action and acti
AWhen a c o nicextermnakor ipternaicuefadds before us, from the point

of view of its motive, it is a human activity, bunt terms of subordination to a goal,

it i's an acti onBuwirl dcihnagi no no f L eaocntti 6oenvsdos. di st i r
(1985, p. 40) addedthdtwhen an activity | oses i1ts motive
and when an action loses its goal it can become @ne r a tniother words,

operations, actions and activity are not separated from each other. Rather, actions

and operations carry out the activity, where actions are constituents of activity and

operations are routinized actions, actions without a gbv&l.a t Leontbev propos
here, is that a researcher might study the same event from different viewpoints; from

a macro perspeet focusing on objeabriented ativity, from a meso persptee

focusing on goatirected ations and from a micro pegysective bcusing on

routinized operations and gedirecteda t i ons ( L eWetist 1®3y , 1981;

2.3.3Artefacts, tools and resources out-of-school mathematics

A basic principle of Activity Theory, as it was set by Russian Psychologists, is the

unity and inseparability of consciousness (i.e. human mind) and (external) activity.

When individuals are participating in an external and practical activity and are
intemcting with the materi al AéaoA]l dt i wihtey rt hm tn di
internal in its form, originating from external practical activity is not separated from

it and does not stand above it but continues to preserve an essentialdtwo

connet i on WwilLtel nit®, @.97). Thus, when individuals get involved in

an oOexternaldéd (physical) activity by intera

activity is being shaped by this material world. During this activity, the process of
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turning anexternal materialized interaction into a process in the mental plane of

human mi nd i s what L eooi nnt t 6eervi, ofdldtwang & T b B D
Vygot skyds wor k. Additional l vy, i ndi vi du
materi al w o hdradterized asoenxt téeervi twe pracess in avhidh

0i nt émemad) Acfivity is turning into ad e X t eaativityably aterializing into
artefacts. These internal and external processes are inseparable and in order to
understand human activity, ot t he i nt er nal and external
be studied (Kuutti, 1995).

Looking at the basic triangle of Activity Theory, apart from shéject(participant)

and theobjectof the activity, an important part is theolsthat mediate the aciiy.

Going back to the practidenked mathematics research, it is clear that the
practitioners used available tools and resources in order to proceed with their
workplace activitiesThe tool(s) of an activity can be anything that is being used,
shaped, lsanged and developed in order to transform the object of the activity into

the outcome as it was set bye individual (Kuutti, 1995)From a psychological
perspectiveVygotsky (1978)eferred to the functions signsandtoolsas indirect

mediated actiiy. Object transformation is whatygotsky (1978, p. 55yefersto as

themain difference betweengns and tools. He states that thediating function of
atoolistoiserve as the conductor of hanthan i n
isa A mbyavhich external human activity is aimed at mastering, and triumphing
over, natureo and thus is being fAextern
to signs adeingfii nt er n al ang serwes asdamdars dfointernal activity

aimed atmast er i ng Howeree Bandghad (2016a argues thatboth

0i nt er i andbdiezxa teir d mécaszesdrel inopartant.

In respect to mathematidglonaghan and Trouche (2016) in the introduction to the
bookAiTool s and Mat h e ma tedrning :offerl sangetvaluable nt s
distinctions related to toolkkat help understanding what is a tddbnaghan makes

a distinction of tools and artefacts stating tiatAn ar t ef act i's a n
usually something that is made by humans for a spgxificr pose €é [ and] b
t ool when it i's used by an a(@6nHegoesusual
on saying that there is a difference between the artefact/tool and the ways that it is
being used and that it requires some kindbahe nt a kb n tr & imiores o



-22 -

perform actions with a material artefact/tool. In addition, he makes a distinction
between tools and signs@#&sSi gns, | i ke tools, are artefacts
to something whereas ..7)tToache, défimes & to@so met hi ngo
specified by four dualities (ibid., pg ) : acting Ais both a proce:
creati ngandirétt hfeaatrd ®f act shapes the way the u
user shapes, along the course of her/his situated action,rtdfact that s/he

appr opiniadditensid he process of using an artefac
producing something and a prtoTraushstheof constru
At ool i s a thing somewher e on the way frol
instr umethg mixed ensty composed of the artefact and the associated

knowledge (both the knowledge on the artefact, and the knowledge on the task

constructed when using this artefact)

Let us take for example the pencil. A pencil is an artefaat was createtby

humansn order to mediate the activity of writing over the course of history. It is a

tool for writing when the useagent(subject in terms of Activity Theory) uses it in

order to write something (objectBut this is one way that the specific artefact

(pencil) can beusedas ithas been used in other waj®r example, another way a

pencil isbeing used as tods in order toserve the object of the activity of solving

the problem of loose tapef a cassetteape (another artefact) as many others in

the world, came across the same problematic situation of getting a loose tape. Using

thei at hand artefact of a pencis a tooland specifically the hexagonal shape of

most penci | dgntonewar mbdhe)n tbhoadty f i t s wdwas i n the ca
able to solve that problem in an unorthodox, yet efficient way for returning the loose

tape in its original stat®nce theobject of the activityvas accomplishedhe pencil

returns to beingn artefactln this situated action, I, the user, shaped the way the

artefact was used. | used knowledge regarding the shape and size of the pencil and

the shape and size of the cassette tape reel and in similar situations that happened

several times after that, theegjfic artefactalong with the knowledge, associated

with this unorthodox use of the artefact mak

sense)dt hi ng somewhere on the ataof from artefact

The above example is a simple exampldghaf way an artefact becomes a tool in
acting and it is an example of a problem that one might come acrossdfismiiool
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settingsWar t of skyoés (1979, p.202) categori s
artefactso as the asretdefiactshitdhrapr adec tiic
artefactso whi cdnd aprapriatioesptheepsneary airtefacts amds
fitertiary artefactSasar t ef act s t hat <can Aconstitute
in whichthe rules, conventions and outcomedarger appear directly practical, or

which, indeed, seem to constitute an arena ofprantical, or'free’ play or game
activityo ( firbwhidhtherp is freg2 Go8s}ructeomiinl the imagination of
rules and oper atnithercatoe x (i boifd, s ipmu2l0aSt)i.o n
gamepl ay, Squirebés (2004, p.81) researc
game which was not designed for eaducat.i
primary artifact when used as a tool for gapteey and a tetiary artifact when used

to remediate understandings of world histoeys pl ayer s engaged i

whilst playing that particular digital game.

Returning to the research on mathematics in workplace (arof-sghool settings),
the problems that #y faced werédii nextri cably | inked to
(Maganja & Monaghan, 2003, p.120) artte artefacts and resources the
practitioners(and candy sellers)sed where ifferent than the tools and seurces
that areuseal in schoos. In particular, Schliemann and Carraher (2002, p.245)
referring to the O0street mat hemati cso
highlight that:
AThe mat hemati cs chil dren come to us
situations may draw upon the same undegdyproperties they will learn
about in school. However, these properties arise in very different systems of
representation and in different motivational contexts (e.g., mental

computation based on the structure of the monetary system used in everyday
actvi ti es versus the written computati or

Noss and Hoyles (1996a, p.34) referred @dMlat h e-ima ¢ { i &si beiggd
Acharact er i s e din-bsg: its nteanings debivie framghe heedtom solve

a problem, orto achiev a speci fic outcome [€&] it is
activity is not constituted by its different elements (say, mathematical, physical,
soci al) but by the dynanmosssHoyled and Fozzi act i
(2002) concluded that within practicet he fimat hemat i c al act i
the artefacts and discourses of the pra

that mathematical relationships may be captured within the tools of an environment
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Abut t hese r el atuntilotineg bhré mabiliséd] and idis m rthain t

mobilisation that meanings are createdo.

This complexity of the nature of mathematics in-ofischool settings isndeniable

and the difficultyin linking in-school and oubf-school mathematical practicesais

ongoing issue in mathematics educatidiofaghan, 2016b Adding to this

difficulty is the issue of being able to recognise mathematical activity in such
complicated contexts in owff-school settingsa$i t i s recontextual.
sometimes mae it di ffi cul t(NosspHoylee&e Pogzn POOZE a't
p.227).In their extended research in mathematical meanings via the mediation of

computer software, Noss and Hoyles (1896uggest that the computer can be

perceived as amadkwei nsdtomdbe ntthsadt ntaatnh e mat i c al
they statemeani ngs #Acan be derived from being

recognition involves a dialectical interaction between tool and language in the
cour se of (Nbse & ldoylesclDag p.128).The above statement refers to
the interaction of individuals with computer, tools and language, as a window to

viewindvi dual sd mat hemati cal meani ngs.

Mathematical meaningareperceived by (Nos& Hoyles, 1996a)asia r el at i ons hi

betweerper son and knowledgeodo (p.129) which
the process of acting and abstracting, building new connections whilst consolidating
ol d o(m4®)s ;h other words, actions are central to the construction of
mathematical meanings. ithfin such actions, the construction of new knowledge is

linked to the negotiation and consolidation of previous knowledge that is brought in

S

zed

0

me a

rec

~

n e

the actingMezirow (1994, p.222223) proclaims thaearningisit he soci al proces

of constructing and approptiag a new or devised interpretation of the meaning of
oneds experience alseaa ng wigd ei st ot haecrteif oomrce
meaningmaking process through their experiences and social interactions and the
consolidation of previous knowledgowards the construction of new or negotiated
knowledge.This fits well with the socieultural theoretical framework of Activity

Theory applied by many researchers in Human Computer Interaction studies
(Diaper, 2008).

Nonetheless, in mathematical adies which involve the use of a computdhe

kinds of resourceswhich learners can draw upoas a scaffold vary. Noss and

n
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Hoyl es (1996 a, pw elbOb8apnagrided vehicki iesdd meamt t o
the presence of a structure that learners can dpmn and reconstruct for support

in ways that they choose as appropriate for their struggle to construct meaning for

S 0me ma t hire computatesab settingsThis idea of webbing extends
scaffolding in three ways (ibid, p.109): i. teeu b | e ¢ whattisaskppostive firom

the ambient pedagogi cal setting, rat her
is Aidomain contingent [é] it focuses att
symbol system within which fiBéhdrdeeasar ¢

connections built into the structure of the environment, and even signposts which
assist in navigation: yet the structures discovered, and the signposts followed (and
ignored) are | argel y IiRelevanthoe Nods a&nHbydes o f t
(199%6a,)dea of webbing,ip.La62kin&so(a@yg0af |
of context. This modele x pands t he i dea of Vygot sk
development andiconsi ders the resources with w
potential forms of assistance that can help that individual to learn. These forms of
assistance are categorized as being to do with Knowledge and Skills, Tools and
People and theRotBnvowemlmmemdg® .i dea and OFE
model set learners and context in a centre place where leanteyact with the

context taking what is supportive from the context in order to construct meanings in

complex settings and complex activities.

Focusing on the activity of playing digital games on computer, it is argued that
Alagmepl ay al ways has a mat hemati cal aspe
rul es i nclude s(®apagkan, @416b . 338839) Gam sthos
mathematical aspedie recognised through the window of the computer screen

when players play digital gamesPhe interest of research considering the
affordances of digital games in mathematics learning is growing as it is documented

in the recent booki Di gi t al g lkematiss learmnd): potemtials, promises

and pi(editoes! Llowrié & Jorgensen (Zevenbergen), 2015) as part of the
Mathematics Education in the Digital Era series. As Logan and Woodland, (2015
p.30]) concludein the end of this book that digital gamémth educational and
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commerciagb, hav e @ enor masthey quodacteasa meanks where learning

environments of several settings (school or home) can be brought together and

Acompl ement each other rather thldgon competin
review literature relevant tothe medium which is involved in the activity being

observed in this thesis: digital gasne

2.4 Digital games, gameplay and engagement

This sectimn aims ati. reviewing the ongoing debate regarding the effectiveagss

digital games for learning, discussing the several definitions and labels that dligita

games have in literature awthrifying the way digital games are perceived in this

thesis,iii. reviewing |iterature relataidg to gamepl
gameplayand lastly, iv. reviewing literature related to op&orld simulation

sandbox gamegresenting (briefly)The Sims3 digital game and explaining the

rationale for choosing it for this research.
2.4.1Debate on digital games and their effecteness for learning

The rapid growth of the gaming industry could not have been ignored by educational
research. I n fact, over the past decade, a g
effectiveness in relation to learning in a debate that is sgibioiy (Steinkuehler &

Squire, 2014). In their quantitative metaalysis of 32 studies, Vogel, Vogel,

Bowers, Bowers, Muse & Wright (2006) found that when games and interactive
simulations are used in classroonds, student s
learning are higher in comparison to traditional means of teaching. In an extension

of Vogel et al. (2006) metanalysis and with a focus on additional instructional and

contextual factors, Wouters, van Nimwegen, van Oostendorp & van der Spek (2013)

conducted a metanalysis of 38 more recenti studies that compared serious

game$ with conventional instruction methods confirming that serious games are

more effective in terms of cognitive gains and retention of knowledge in comparison

3 These definitions are clarified in Sectid®.2 in p23

4 Serious games agames in which edation is the primary goal rather than entertainment
(SeeSection2.4.2
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to traditional taching. Nevertheless, they unexpectedly found that serious games
were not more motivating than conventional instruction methods. This was also one
of the findings of Sitzman (2011) quantitative matalysis of the effectiveness of
computerbased instruatinal simulations, as compared to passive conventional

treatment.

In addition, a recent qualitative medaalysis of 89 research articles that provided
empirical data, conducted by Ke (2009), claithat computer instructional games
appearsto have some mutive effect on learning of the subjeuciatter that were

devel oped to o6teacho. However ,-andlybie st u
include studies in which the treatment
(2009) inclusive metanalysis, Youag, Slota, Cutter, Jalette, Mullin, Lai et al.

(2012) identified 363 studies relateddigitalg a me s 6 (i nc | uddgitan g c o n
gamey) effectiveness for learning, but only 39 studies (approximately 11% of the

363) were eventually included in theirajiiative metaanalysis revealing the lack of
sufficient empirical evidence supporting the effect of games on academic

achievement, especially in science and mathematics.

Examining the ongoing debate regarding the effectiveness of games in respect to

leaming, valuable insights can be drawn:

1 Most metaanalyses studies only included games that were one way or
another especially designed to be used for educational purposes and
excluded studies that involved commercial title games (Vogel et al., 2006;
Ke, 209; Sitzman, 2011; Wouters et al., 2013). Only Young et al. (2012)
metaanalysis included empirical research involving commercial games.

1 All quantitative meteanalyses excluded any research that did not involve a
control group in drawing conclusions rediag the effect of such games in
comparison to traditional means of teaching (Vogel et al, 2006; Sitzman,
2011; Wouters et al, 2013).

1 A great number of the documents reviewednd excluded from the meta

analyses of those studiésvere theoretical and pgnal propositions of the

5 A commercial digital game is a game that is created for entertaining purposes (See
Section2.4.2
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authors regarding the potential effect of games for learning (Ke, 2009;
Young et al., 2012; Wrouters et al., 2013).

1 The quantitative analysis of the studies that were included in most meta
analyses revealed the ambiguity of tampirical evidence supporting the
effectiveness of serious games (Wouters et al.,, 2013), of conriaged
simulation games (Sitzman, 2011), of interactive simulations and computer

games (Vogel et al., 2006) on cognitive gains and motivation.

Despite the ncreasing interest of research and discussion of games and their
effectiveness for learning, attempts for summarizing (and sometimes generalizing
from) literature and empirical evidence supporting the effectiveness of computer
games are difficultrevealirg the ambiguity and contradictions among findings.
Moreover, the games that most of those researekaminedwere games and
simulations that were designed mostly for educational purposes and were
implemented one way or another within a classroom. Digjsghes and their
effectiveness (or not) in relation to learnimge being discussed in literature.
However, as pointed out by Steinkuehler and Squire (2014), when talking about
digital games, are we talking about the same medium and are we measuring the
sane thing as being effective? For all authors who conducted the-analgses
reports that were reviewed ear Itwayr, 6games6
instructional games (Ke2009); interactive simulations (Vogel et al., 2006);
computer simulations (8 mana, 2011); serious games (Wrouters et al., 2013). Only
Young et al. (2012) included, apart from educational games, commercial digital

games. However, are al PAtthis poinel shalgbaeftve s 6 t he s a
discuss the several definitonf o 6 di gi t al games6 found in |ite
6digital gamed definition that | wuse in my r

2.4.2Educational games, serious games and commercial games

Twenty years ago, Reiber (1996) characterizggines as endogenous and
exogenous. Endogenousajames where the context and gameplay are inextricably
linked, such as in most of theommercial or entertaining gamesvhereas

exogenous are the games where the context is extrinsic to gameplay and is mostly
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there due to motivational reasons, such amasteducational gamedNonetheless,

there are commercial games, such as FlappysBind Candy Crush which are

popular games that can be characterized as exogenous b#wsausentext is not
inextricably linked to gameplay and is mostly there due aivational reasons.
Educational games are games in which education is the primary goal rather than
entertainment and have several labels within literature (Michael and Chen, 2006;
Connolly et al., 2012). Epistemic games (Shaffer, 2006), serious games, (Zyd
2005) or edutainmeh{EgenfeldiNielsen, 2005) are some of them. Zyda (2005) in

fact states that a serious game borrows some of the commercia i t a | gam
characteristics but, it also adds another parameter: pedagaya gredagogy

subordinatestory.

The work of a number of researchers suggests that serious gamesicande | s f o1
constructing a vi a(kdedfeldiNielsen, 2006, @. 2@ Xxgned r i e n
Acan aid i n t h(Annettaeet al 20099y74) pnrmarty subjects (see

Chuang & Chen, 2009; Connolly et al., 2012 and Kebritchi & Hirumi, 2008). The
impact and outcomes of serious games on learning and behaviour inigl¢da:)
knowledge acquisition, (b) skill acquisition, (c) affective, motivational and
psychological outcomesnad ( d) behavi onfComdblnet @.e201@ut c on
p. 672). Yet the majority of the mesmalysesthat were reviewed earlier in
Section2.4.1argue that evidence supporting serious gémiksctiveness are vague.
So,lrow ¢6épedagogical 6 or 6educational 6 ar e
Hirumi (2008) conducted a literature review of articles written and/or been
published in the period of0®0-2007, referring to the worldwide use of serious
games. They found 50 articles and 55 serious games of which, only 22 out of 55
were based on solid established learning theories, 2 out of 55 were based on some

basic learning instructional theories, wda&s in 31 out of 55 no pedagogical

6 http://www.flappybird.com/

7 http://candycrushgm.com/en/

8 Edutainment is a blended word consisted of the words: education and entertainment. As
the term implies, edutainment software is developed under the idea of entertaining
people while educating them. (Egenfelielsen, 2005). Such software uBya
employs drilling activities (Denis & Juvelot, 2005).
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foundation was identified. These findings add to the criticism educational games are
facing in respect to whether they are actually doing what they are designed to do;

offer educational learning opportunities under thmaaflage of a computer game.

In addition, almost 20 years ago, Leyland (1996) marked that games for educational

purposes did not do well in the market in comparison to the commercial games. He

argued that this was because in edutainment (and serious )gaingst | h e
6educational 6 content tends to come at the ¢
taken out of t he hpdhnResaps dnotherreasop forahjséow 6 (i bi d
preference might be the fact that serious games are enriched with rulésianotes

and they lack a motivating story plot, graphics and meaningful scenarios (see

Buckingham & Scanlon, 2002, EgenfeMielsen, 2005; Zyda, 2005). These

di fferences in respect to the contextds ricl
interactivity Oenis & Jouvelot, 2005) are important reasons why commercial digital

games are more appealing to players and are more embraced in comparison to

serious games or edutainment (Leyland, 1996).

It is not my intention to argue for the (lack of) educational rdagéiaces or
effectiveness of some edutainment software by comparing them to commercial
digital games. Most serious games accomplish their original goal as educational
games by providing a virtual environment which can accommodate learning
(Guillen-Nieto & AlesorrCarbonell, 2012). In fact studies have shown that some of
those serious games titles, such as Supercharged!, were effective in Science learning
(Barnett, Squire, Higgenbotham and Grant, 2004). However, this happens against
other factors that are impgant for learning such as motivation, engagement,
exploration, investigation and authenticity (Johnson & Johnson, 1985; Buckingham
& Scanlon, 2002).

In other words, they lack elements that keep a player engaged and interested while

playing a commerciadigitalg a me, such as camplexityqadmterp s act ual
(Annetta et al.200%; Anneta et al, 2009%) . Educational games6 deve
that their games are not as appealing to target population because of the limited
development budget they have comparison to commercial games, geime
exogenousommercial games with poor graphics and low budget, su¢Happy

Bird app gamemanaged to become so popular that its developer, Dong Nguyen
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decided to discontinue its availability because it was aicade product (Nguyen,
2014).

Therefore a question arise&r e educati onal (serious) g ¢
develop state of art learning games following a, perhaps, derailed direction? Young

et al. (2012) reviewed the trends in research regattiegise of serious games in
education and i nfl uenced by Super Mari o icomme:r
partly titled their metanalysis paperfi Ou r princess 1is in an
arguing that the current status of research disregards the importance of focusing on:

At he compl ex i figamdcamtti@mdr &49. fCould tha yse of
commercial digital games in the classroobest h a t 6ot her castl e
already impled that good commercial games are designed following good learning
theories and they are already state of the art learning games.

Nonetheless, verfew researchersonducted evideneeased research in ordey

i nvestigate the way use muclassraoin aettingdas gidet a |
in studentsd | earning. For exampl e, Sq
fiCivilizationd ( commer ci al title game) gamepl ay
history and language learning when it was being useal ¢lassroom. In another
classroom use of videogames, Tanes and Cemalcilar (2010) investigated the
gameplay of SimCity by Turkish™grade students and found that the experimental
group, who played SimCity for six weeks, were influenced by their activityirw

the game and altered the way they perceived their idealTtityabove researchers
reached their conclusions after comparing experimental groups with control groups

in classroom settings. Nonetheless, other factors might have caused the differences
that affected their results. For example, research has shown that the familiarity and
experience that participants have wiligital gamesaffect the way they appreciate

and interact with them (Bourgonjon, Valcke, Soetaert & Schellens, 2010). Not only
that pl ayersdé profiles can have vast di f
game while adopting several player identities (Gee, 2003; Squire, 2006; Cowely,
Darryl, Black & Hickey, 2008). Additionallynot all children accept the use of
videogamesinther ¢l assroom as suggested by Bou
In addition the setting in which such commercial games are being played might
have an impact on gameplay. Fexample, studies in mathematics showed that
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when a norclassroom activity wasacried out within the physical setting of a
classroom, participants treated such an activity as a classroom activity (see
Monaghan, 2007).

It is important to highlight that suatommercialgames are simulation games and
more recently, studies investigaiithe use of digital games in classrooms turned to
games that are opamded simulation games 6 s a n°G b @xaimbkas allow
players to edit the onscreen environm@ebel, Schneider & Rey, 20164t this
point, it is important to first clarify the waygital games are perceived in this study.

2.4.2.1Digital games definition(s)

There is no one single and absolute definition of digital games within the research
community. In fact, digital games can be found in literature as videogames,
computer games, electrorgames and so on. Nonetheless, when either term is used,
it typically involves a device (computer, console etc.) on which software (the game)
can run, with a screen and an input hardware (either the device itself, or a mouse,
keyboard, joystick etc.) to lalw players to interact with the device and software
(Kirriemuir, 2002). However it is essential to be straightforward regarding the way

6digital gamed i s being perceived in this st

The definitions found in literature vary and go back in the 1950genthe first
attempts of creating interactive electronic games were made (Kent, 2001) and are
provided by several disciplines. A short and contemporary definition of videogames
is offered by Salen and Zimmerman (2003, pp 96 A game i s a system i
players engage in an artificial conflict, defined by rules, that results in a quantifiable

o ut c oSmdaily, game designer Chris Crawford (1984; 2003) considers games
as a representation of reality in which players can compete with each other or with
the computer in conflicts where attacks are allowed, but the consequences of their
conflicts are not harmful to them in real life. For example, if the player gets killed in
the game, the player is not dead in real life. Crawford (1984; 2003) as well as Salen
and Zimmerman (2003, p.96) refer oar t i f i c iaad thecelementl of c t O

9 Literature that reviewsesearchregarding the use of sandbox games in educational
research is provided in Sect®f.4.4.1and 2.4.4.2that follow, because the digital
game that is involved in this thesithe Sm8, i s a gagneandbox 6
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competition in their definitions of videogames because in one way or another, the
player ends up winning or losing. In order to do so, s/he needs to compete either
with another plger or with the computer. These conflicts are the results of
challenges that game designers recognize as essential elements for games and try

really hard to provide within their games (Crawford, 2003).

Al t hough Salen and Zi mmatsfadonydlswill @doft 0 3) (
Jasper Juul 6s (2003) mor e detail ed def
definition can be seen as an extension
built upon the common elements he idiged after reviewing and amhgsing the
definitions of game and pl&/as provided by philosophers (i.e. Callliois, 1961;
Huizinga, 1950; and Suits, 2005), game designers (i.e. Chris Crawford, 1984; 2003),
researchers involved in game studies (i.e. Salen and Zimmerman, 2003) and others
Juul (2003, p.35, emphasis added) defines game as:

A A g a meulebasedfoamal system with avariable and guantifiable

outcome wheredifferent outcomesre assigned different valugbe player

exerts effortin order to influence the outcome, the player festwtionally
attachedto the outcome, and thmonsequencesf the activity areoptional

and negotiablé
Juul (2003) perceives games as a formal system, which idaskdl and has a

guantifiable outcomeahe same way Salen and Zimmerman (2003) define games. He

refers to gameds consequences as being
gameos outcome with assigned values, p
Hence, Juul 6s defdiensi ttihoen pelxagyearcdst | &s suepny:

and his/her interaction witih i the gameplay which isimportantin this research.
2.4.3Gameplayandp| ayer sé engagement

The gamebds scohmpdlelxy t y elia tgandeplay.orhe ttame gan
6gamepl ay 6 ushdefsitiomsnrblitegature. Egenfeltilielsen, Smith and

Tosca (2008, p. 102) define gameplayfias he game dynami cs e me
interplay between r whistghe player intgractaevithgte o g r a
Hence, gamepl ay i sxperiendeewhile enteracting with lthe y e r s

10Juul 6s table of dppéndinA@226bns is provided in
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gameds system, foll owing the gameds rules (S
2003) . This experience is associated with pl
way fAit feel s t o -NelsangtalaQ0® p.108)ldndléyFNpeker f e | dt

and Sennersten (2008) associate the emergence of these emotions with motivation,

task performance and achievement. Establishing optimal gameplay experience is

vital for most game designers as it is one of the prime reasong gfelr s 6 pr ef er ence
(see Adams & Rollings, 2003).

Juul (2002) refers to two ways that game d
gameplay structureemergenceand progression He states that in an emergence

game structurefi a game i s s peci fof reles that gombine anda | | numbe
yield large numbers of game variations, which the players then design strategies for

deal i ngpw324)Y whereas i n a tperpaygrhasesi on game
perform a predefied set of actions in order to complete taeng (i bi d, p.324).
game that has an emergence game structure is often labelled as-avoddezame

or an operended game (Soe, 2008).Good gameplay is usually composed of a

series of challenges, the accomplishment of which engages the players into a state of

flow (see Csikszentmihalyi, 1990

The el emdératl | wds dedcdbed in Suits (1978lite early definion of

games as onef the sibstances of games, statitigat rules prevent players from

using more efficient means while playing and that players agree to this
6arrangement 6. Suits (2005, B1l%50) her gpaded f
2/the means of achievingthe godl/ t he rul es andThddgoalt he | usory
or outcome, according to Suits, is sBpecific state of affairthat the player wants to

achieve and the means are those that, paradoxically, are less efficient, yet the only

ones allowed by the rules bfh e g a me . | tlusory sittituddthat mpkesa y e r 6 s

him/her agreeing to those rules and consciously selecting less efficient means over

more efficient ones. When you play Basketball for example, you cannot hold the

ball and run without bouncing the balong your way. Well, physically, yocan

but youdo notbecause the game has rules, prohibiting you from doing that. When

you playPacMany ou cannot just shoot the denemi esd a
not have the tools to do so, but the rules ofgdume require that you find your way

using just the navigation buttons (up, down, left, right). The player needs to enter a
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game with thdusory attitudethat Suits proposes and s/he has to figure out pathways
of acquiring the objective with less efficiembeans. That, for a player, is a

challenge.

Additionall vy, in a research of serious
and Sellnow (2005) supported that st ude
when they were set in challenging probleased actities. This echoes findings

from other studies regarding studentso
Schernoff, Csikszentmi halyi, Schnei der &
engagement was increased when the perceived challenge of ttendatieir own

skills were high and in balance, when the instruction was relevant and where the
task and |l earning environment were unde
engagement is achieved best when they own a task that is relevant to them, when
they are set in problefimased challenging activities and when the level of the

activity ischallenging, yeachievable.

Reviewing the current facts regarding the top 20 selling computer aofieX15

in the USA (ESA, 2016, p.11), it appears that gariestisuch ahe Simgyame

series, World of Warcraft, Grand Theft Auto, SimsCity and Fallout take 15 places of

the top 20 ranking table. Even though they are games of different genre and are
being played by players of a different age, those top sellingpetangame titles are
franchises that share in common the fact that they are considered awavjokn
games; games that all ow players to expl
world as they 1i ke, without t he ofteameds
linear game structure (Squire, 2008; Juul, 200Bgrefore, it appears that players in

the USA prefer buying opeworld computer games, games that allow them to
explore. But do students share the same preferernoea?recent studyHamlen

(2011, p. 537) investigatedl18 elementary schoat hi | dr ends gandne pr €
motivations for playing digital gamesdfound thatchildren were mostly motivated

11 Digital games are being designed for several platforms and devices; computers, game
consdes, smartphones and so on. Therefore, there are several tables reporting digital
gamesd sales and rankings. For this rese.
digital games becauée Sims game that is being used in this research is a computer
game title.
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to play digital games the subject of which was interesiinthem (25.6% highest
motivation percena g e ) , such as #dAplaying a game si mul
i nt e,rde sgtistaoal games thatoahbhbmedt t Ayt i ngod ai
choices for t h e ms e(lL3W%)x duch as opemorld sandbox gamesand

challengingg ames t hat Aragceuidrid ftilceurh tt aantdhi nko (p. 53
2.4.40penworld simulation sandboxgames in education

Almost ten years ago, Squi(2008, p.192)xuggested h at -efided) sandbex

type environments [é] are excellent places t
basedlear ni ng envi r on me ngases ard opbanddd) gameSthat d b o x

all ow players to edi t-sceencknvimanmentlorhqaist,e t he gam
2015). Indeed, over the past decade, educational research has turned to popular

commercial openworld sandox simulation games(Marklund, Backlund &

Johannesson, 2013h order to investigate their potential for education because the
openendedn at ur e of those games allow players to
content(for example:Nebel, Schneider & Rye, 20l6isiao, 2009; AlWashimi,

Bana, Benson et al., 2014; Greenstein, Panorkou & Seve?®@ Avraamidou,
Monaghan & Walker, 2002Ex ampl es of commer cigamme and popul
titles areThe SimseriesMinecraft Spore and LittleBigPlaneFor thepurposes of

this thesis in Section2.4.4.11 only review literature related to Minecraft because

over the yearsthis popular game has beenmostly used in educational research

(Nebel, Schneider & Rye, 20l6and it shares some common gameplay

characteristics witifhe Sim8 game which | use in my researdth Section2.4.4.2I

briefly describeThe Sims3 game, review related research and explain my rationale

for selecting it fomy research.
2.4.4.1Minecraft in educational research

Minecraft is an opemvorld sandbox gae, initially created byMar kus O Not cho
Perssonand later on developeby Mojang game developeNébel, Schneider &

Rye, 2016 Wernholm & Vigmo, 201pin which players break or place 3D blocks in

order to shape the onscreen environment which is randombrafed by the game

(Duncan, 2011)hat consists of block®espite the poor picture and graphics of this

game, it rapidly became popular through the \@shmunity that players dahis
gamedevelopedWernholm & Vigmo, 2015). Itan be playeds single yer or
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multiplayer online and it has five main gameplayodes: Ceative, Survival,
Adventure, Hardcore andp8ctator Minecraft GamePedia2017).The operended
gameplay of Minecraft allowplayers to set their own goads they proceed with

their gameplay.Minecraft provides players with several tools and resources to
support their gameplayolwever, depending on which mode players select to play
this game, they encounter different levels of constraints and have acdé#srémt
resources. For example, in Creative mode they have access to all resources and
blocks available by the game, whereas in Survival mode they have to gather such
resources. In addition, in Adventure mode players interact with blocks in a more
constained way, whereas in Survival mode players need to make sure they will

survive by maintaining their avataros ht

Ever since the gameds alctothdggameins bgloiho wa
creating Minecrafimodifications (Mbd9 which they can share and download from
several Minecraft communities, the game gained popularity and became one of the
bestselling games of all time (ESA, 2016; MacCalk8teward, 2013). Minecrafts
popularity and Minecraftnodslured severaeducators, who have some experience

in coding, to develop and share Minecraft mods that could be used for education
(Al-Washimi et al., 2014) ardinecraft developers develop&tinecraft Education,

a Minecraftbased platform in which teachers can develogir own operworld

virtual classrooms.Due to this opee n d e d natur e of t he g
educational potentials were reported in literature regardistgry and architecture
(SéezlLopez, Miller, VazquezCano & DominguezGarridg 2015) language

learning Hanghgj, Hautopp, Jessen, & Denning, 20t4gital storytelling (Garcia

Martinez, 2014) computer science and programmingZorn, Wingrave,
Charbonneau & LaViola,®.3), motivation and collaboration increase (Wende

al., 2013 Zorn, Wingrave, Carbonneau & LaViola, @13) spatial reasoning (Lewis,

Winer, Kellert & Chao, 2015and arithmetic operations and problswiving by

creating calculators, numbers and mathematical shapes is forothe players to

use during gameplayAl-Washimi et al., 2014)I n addi tion, pl ay
community activity has been researched in order to capture the way players instruct
other players to create material in Minecraft through the creation of walkthroughs
videos (Niemeyer & Gerber, 201%)nd to captureghe creation and sharing of
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Minecraft mods and their dialogues as they share experiences ankmehplm &
Vigmo, 2015.

The interest of educational researchers for eperid games, such as Minecraft, is

sound. However, the researchpresented earlier iBection2.4.4.1 used modified

additions to Minecraft (Mods and/or Education version) for the experiments in their

research Their experimentswvere conducted in educational settings, integrating
curriculum materi al and tasks that they desi
environment. However, a8 reported by S&dzbpez, Miller, VazquezCano &

DominguezGarrido (2015, p.125), depite the fact that both teachers and students

recognise the potentials of Minecraft Education version in respect to creativity and

mo t i v ahere ara no sifnificant improvements regarding the acadesidts

when applying MinecraftEdu in the classnoo .

As discussed earlier in thihapter (seesection2.4.2 the process of developing

educational games is not an easy task because it involves integrating educational,
pedagogical and curricultimased material and, in this case, with teachers and

educators becoming game designers whilst designing educationailps®e tasks.

Reporting on their scenartask design and implementation of mathematical tasks in

a modified version of Mi n e c r withessed tHer eenst ei n
negotiationsand interactions that were provoked between the instructional goals of

the teacher anthe desire of students to be agents of their own adlivity | ndeed, one
of the challenges of integrating opetorld commercial digital games in a classroom

is when suchtaskirrelevant gameplay instances occur, as a result of the student

pl ay e rdoexted sganteplay goals (ibid; Bourgonjon et al., 2010; Sandford,
Ulicsak,Facer & Rudd, 2006).

2.4.4.2The Sims3 digital game and @ationale for selectingit for this research

fiThe SiM8& ser i es a rworldpgimyhation gamesepesanting real life

family relationships (Nutt & Railton, 2003hat allow players to control the lives

and relationships of game characters and create houses folB\ensince the first

laundh of The Simgame in the market in 2000, the game series sold more than 125

million copies (Sinclair, 2010). In fact, in 200Bhe Simdgranchise was declared by

their creators, Electronic Arts, as the biggest seltbgputergame series ever
(Howson, 208). Currently according to the ESA6s (2016) f
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selling computer game title$he Simseries The Sims3 and The Simgt and their
expansion modes) appear in 8 of those 20 places in the top 20 ranking table, with
The Simst being the top selling computer game &t Sims3 ranking in the 3

place in the USA. In factThe Simsseries has always been ranked in the top 5
selling computer digital games in USA as it is evident in all annual ESA reports
from 2010 and onward€£EA, 20101 2016). This suggests th@ihe Simgranchise

is a popular franchise that managed to retain its popularity over the years in the
USA. But why is this phenomenon observed?

The Simseriesgames are not games in the conventional sense, becaystothot

explicitly involve conflicts. This is whyrhe Simsseries creator Will Wright, refers

to the series as being digital toys rather than games (Wright, 200fjct, Will

Wright initially conceptualised’he Simsseries as an architecture simulatigame
perhaps because of the c Pratehétto200R A fevar c hi t
years after the first game title dhe Simsseries was releaseduul (2003, pl3)
placedThe Simsseries in the border line of being ange or not, because as he
claimed fOpenended simulation games suchTdge Simghange the classic game

model by removinghe goals, or more specifically, Impt describingsome possible

out comes as b duultperceivethis dack ofogbals as as élement that

might discloserhe Simgrom being a game, however, perhaps this exact removal of
goals is the reason why this series is daiogvell in the market (ESA, 20102016

Leyland, 1996).Clark, Nelson, Sengupta atdd6 Angel o (2009) ar ¢
thoughThe Simsgames areimulatiors, pl ayersd goals and th
for themselves in the game, make it a game. Indeed& Hayes (2010) refeto a

number of wayg he Simplayers played the game under several scenarios that they

had developedsuch a playing the game with a household that hasall amount

of Simoleon&2. Today, the popularity ofopenworld games such aghe Simseries

and Mineraft resulted in the genre of opemrld games. Pecifically, The Sims

saies is often categorised as raatlife openworld simulation game (Nutt &

Railton, 2003; Montes & Cambell, 2013).

12 Simoleons isThe Sim8 g aumency



- 40 -

As sandbox game§he Simsseries gamedo not involve competition with other

players or with oneself, as there are no explicit goals that a player can pursue apart
fomcontrolling the I|Iife of the gameds charact
game on an opeended basis by experimentinghilst editing the onscreen
environmentcreating Sims characters, houses and neighbourhoods from sardtch

this kind of activitys an i nt eThegSamMe mamte cferi es . Pl ayers ¢
their own game characters from scratch or choose to play with existing game
charactersn the Live mode ofthegam& he pl ayer 6s overarching ain
by the game, is to ensure th&ims characters are alive and happy by performing

actions, using the gameb6s features and menu:
desires and attending to their Sims survivaind othefi needs (i.e. feeding them).

Their Sims needs and motives arepthyed when players are playing with the Live

mode of the game and there are respective meter bars that change according to the

pl ayersdé actions during gameplay, foll owing

When players are bui |l dises theyplay wehdthetBuilth g t hei r S
and Buy mode of the game (pausing the Live mode, if a Sims family is involved in

gameplay) and using the respective Build and Buy mode rifemiayers can buy

items for their Sims and their houses, such as furniture, demwasind so on.

Buying or selling items inThe Simsseries game are processes that involve the

gameds currency which is called Simoleons. E
Si moleons (budget) to spend which increases
adions during heir gameplay. In fact, Montes afthmbell (2013) criticised he

Simsseri es, arguing that the gameds mechanics
The Simsvirtual characters, promote virtual consumerism because Sims characters

become happrewhen players buy many, luxurious and expensive items for their

Sims. The gameplay afhe Sims3 game in particular will be further illustrated in
Chapters 4 and 6, whesec r eens hot s and dganseplaywiplbei ons of pl
provided.

13 Players can buf¥he Simsxpansion packs (sold separately) in order to expand the basic
gamebs options and menu items.
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Similarly to Minecraft,The Simplayer® cr eati vity wawerer esea
reported modifying and generating content in the game that they later share in the
gane 0 s communi t i e;sWirra8,i 201r1)oThee Sims6 MoOdldile 0 $
O6Modi fi eners 201)( Sdrhr@Ski nner sdé ( Wi rsavayn , 20
pl ayer s, who find excitement i n not acc
Although The Simss er i e s 6 did ros degeioe tods, enablinglayersto
changeand build n t h e g,dike&imecraftceedta@s did, players are able to

share and downloaBims artefactst r eat i ons t hrough the ga
contrast to Minecraft,The Simsseries do not have modpacksor educational

versiongto enable teachers creating educationaterial within the game

Nonetheless, due to theatlife simulation aspect of the game, over the yeEHne
Simsseries has been used in several educational research implemerfraéisesn,

2014). A couple of years after the first game of the sewes releas® Nutt and

Railton (2003, p.577) highlighted the way the game represents -liéal
conceptualisations and the way @dndplayer:¢
gameds version of re-bl fd i tegplakinglentdcheesior.
consideration this redife simulation featuresf The SimsMiller andHegelheimer,

2006 0.311) referred to game asipopul ar aut Mendgame samu
conducted research in order to investigate the potentialhef Simsas an
environmen that could be used in combination with supplementary English
language material to improve ad@SL (English as a Second Language) udent s 6
vocabulary and languagelhe researchers reportadmpr ov e me nt of s
English vocabulary and language us@en the game was used in combination with

the supplementary material. Similar findings were reporte®éyalli (2008)who
investigatedthe integration ofThe Simsgamewith the support olsSupplementary

English language materialin classrooms with adulttedents More recently,
Andreassen an8yvertsen (2016)sedThe Smgt game 6s e Xxplnmmssi on

4: Get to work expansion in order totrain adults regarding work related skills.

This expansion pack allows playersrtm a business, such as a stamethe game

and engage in related staxening activities, such as interacting with customers.

Their research concluded that participants and course trainers showed a positive

attitude towards the game as used in their research experBmainarly, Sandord,
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Ulicsak, Facer anRuddd €006)reported that after interacting with scendresed

activities usingThe Sims2 game i n their cl assroom, stude
increasedHowever research investigatinfhe Sims er i es 6 cl assroom i nt ec
ast he ones descri bed alesgred matemavaodaschedd t eacher s
their conclusios af t er anal ysing participants?©o i nt
observationsaldrqguesti onnairesd® responses after part
game They did mt analysewhat participantplayers actually did during their

gameplay and interaction with the game

Even though,The Simsseries simulates re#fe activities such asbuy-sell
transactionsfollowing rules and constraintnd involves processes of buildingd

decoratingvirtual housedrom scratch which according toGee and Hayes (2010)

requires the player to useia good deal of geometry to get all the angles and shapes

to fit p er f(peltd) there issuopgsenglyme neséarch, apart frormy

MA dissertation (see Avraamidou, 20G@)investigatéThe Simseries potentials in

respect to mathematics. In myA dissertation,l recorded and observethe

gameplay of an 11 yeald boy, Costas, as he wiasilding virtual housesiitheThe

Sims2 game The results of mMMA di ssertati on argue that Cost
prior understandings emergedhilst he wagrocessing the goals that he had set for

hi mself during his gamepl ay and was O6bl en
understandingg and t he g ébde Avemamaloyt2@1p.altcvias also

argued that an artefact and an accompanying strategy that Costas had developed and

usedin the gameduring his gameplay was a mathematical abstraction dontext

(see Avraamidou, 200Avraamidou, Monaghan & Walker, 2012).

In this section | showed thafThe Simsseriesgamesare popular, ergo engaging,

gamesthatallow playersto6 f r ee|l y6 pr oc e e dsettingtheirownh ei r game
goalsin an operended basis, but at the same tilmeyconstrainphy er s 6 gamepl ay
because, agames, they comewith rules ad specific digital contentfThe series

simulates real life activities and family relationships and allows players to

experiment withoureatlife consequences (Nutt & Railton, 2008)d t is a game

the narrative gameplay of whickanii ni ti ate and powerfully fac
identity constructiongvoking reflection about their gameplay, midkentities, the

world and themselvéqHsiao, 2009p.226). In addition, ior reseach has reported
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mathematicsrelated activity emerging when creating virtual house¥ha Sim
game, without t dAvadamaous®07; Anragamidou,eMomaghain
& Walker, 2012) For these reasons the latest verdianthe time of designinthis
researchpf The SimseriesThe Sims8 was chosen.

2.5Revisiting mathematical thinking T Operational definition

Returningto Section2.1 mathematical thinking is associated with problesolving,

reasoning and plan formation in order to deal with mathermadlated activities.
However, mathematical thinking is not only being developed within a classroom and

via textbooklike problems and activés and has been researched inaftgchool

settings, such as workplace settings and in the streeBe@®on2.2 illustrated.

Devlin (2011, p.59 views mathematical thinking && whole way of looking at

things, of stripping them down to their numerical, structural, or logical essentials,
and of anal yzi ng tFarthernnoredStyliahides (2099, p.2b8),t er n
refers to mathematical thkimg as a process that includése x pl or i ng mat he
relationships to identify and ar thathge s
can be later used in order to make conjectures andtated earlier, mathematical
relationships, captured within the tools of an environnfiediie dormant until they

ar e mo b i(Hoyles, 2003% ©.4).

From the review of the literature that was presentedseéctions2.2 and 2.3
mathematics and mathematical activity that arises irobathool settings is not

6sctdolked mat hematiias, need doi wegrlisv &y a

5t

i nextricably DbinMkddar ot € hies ead finbugsxeiot,s
constituted by the dyndmneo!| okeotpblst hac i

5t

and resfamckremned in the artefactasdisand d
different than, yet influencing and influenced by, the formal mathematics being

taught in schools.

Consideringin particular,the context of digital games amg@meplayactivities the

pl ayer 6s intentions (goal s) fl ow I n
(Cskszentmihalyi, 199)) similarly to the way intentions flow within a practice
either in jobsettings (i.e. Noss, Hoyles & PozZ002; Magajha & Monaghan,
20@), in the streets (i.e. Nunes, Schliemann & Carraher, 1993; Saxe, 1991) or in
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everyday | ifebds activity such as supermar ket
Lave, 1984)Actions during gameplay are directed by goals that might emerge and

be shaped simital y t o what Saxeds (1991) Inemergent g
respect todigital games as a medium for learning, after reviewing several

commercial game titles, Devlin (2011, p.127) claims thama ny successf ul gam
already on the market actually do weg that players carry out certain kinds of

mathematical thinking, among them logical problem solving, comparison of

numeri cal rati os, He asa buggestsdhatidegital gameotimas |, etc. o0.
aims in developing mathematical thinking should focusion: he devel opment o f
realworld-applicable mathematical thinking involving everyday mathematics that

the | earner can make | (Devlend2D14,tpel65ibus, of i n t he
mathematical thinking in the context of a reléle sandboxsimulation ©ommercial

digital game such athe Sims3 lies within the mathematical relationships that are

dormant in the digital game until théecomemobilized during gameplay, through

the interactia of the players with the content, rules and geography of the digital

game EgenfeldtNielsen, Smith and Tosca, 2008)

Thus, in this research, mathematical thinkingpésceived as cognitive/physical

activity (i n the sense of Aio tvhich imatlyemalichl gier y 6 s act i
arithmetic algebraic, geometric, logical, etc.) relationships are explored, is

prompted by a need (intrinsic/extrioyiandis evidenced through mathematical

actions (cgnitive/physical)

Drawing on the results of my MA remeh (Avraamidou, 2007), it was expected that

inTheSims er i es® gamepl ay such (oobnbthneitedadd) i cal act i«
numerical or arithmetic, geometri¢ogical andalgebraic More specifically, a

evidencedby the results of my MA stud¢see Avraamidou, Monaghan & Walker,

2012 p.9, the kind of mathematicactions and mathematicatior understandings

thatCostaqthe 11 yeanld boy who participated in my MA studgmployed during

his gameplay involve: i. Calculating(adding, substeing, multiplying, dividing)

and comparing the cosb f t he gameds virtual artefacts su
menu items,iiComparing and manipul ating the size an
virtual artefactso as to shape a virtual house syenmetrcal desirable way anti.

Performing actions related to problem solving processes, sucbrsgwvithin the
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restrictions of a given budgethinking of ways tos ave on the f ami/|

and/or increasing the available budget

In particular, duringCo st as 6 @ @nes 1o beaaple to find the middle of an

odd number of cubes (the minimum area fhla¢ Sim8 v i rt ual artef ac
which was important to him, because he wanted to make his house symmetrical and
because he wanted to create at-edficient house, Costasonstructedan artefact

strategyof two cubes that he used as point of reference in order to make calculations

and identify the middle of odd number of cubes. Realising what he knew from the

trial and error actions in his gamepl&@ostasie st abl i shed t he r el e
this artefactstrategy and calculations and then he foregrounded and used this
artefactstrategy to do mathematicsto buildaeest f i ci ent hoThiseodo (i
example, which is discussed in Avraamidddonaghan & Walker (2012), is an

example of the way mathematical relationships beexplored and mathematical

actions are performed when prompt by a needhem Simserie® gamepl ay

2.6 Summary andresearch qiestions

This chapter reviewed literaturelated to mathematical thinking, mathematics in
workplace and ouwbf-school settings, toehediated activity and resources and

di gital games, gamepl ay and pl ayer so
mathematical thinking and mathematics in workplace settinggorts that
mathematics does emerge in everyday life activities, in workplace settings and
overall i in outof-school settings Yet, mathematids related activities and
mathematical thinking in such settings do not necessarily take the shape of
classrom-based activities and textbotike problemsolving, but are inextricably
linked to the context in which they emerge and are being utilised by individuals
within the specific context. In such eot-school contexts, individuals (workers,
practitioners, kildren and so on) use artefacts and tools at hand and research has
argued that mathematical relationships might be buried within those artefacts and
become mobilised as they are being used by individuals in order to achieve their

goals whichare formed athey proceed with theactivities.

Playing digital games is an everyday, -of#school, activity that both children and
adults enjoy doig and research in the USA and the European Umé@nshown that
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the number of players has increased over the yBaggal games popularity lured
educational researchers and practitioners to examine the use of digital games in
education. However,eviewing literature regandg digital games and their use in
educational researdmere appears to be an iss@ne the onéhand, educational
games (serious / edutainment / epistemic games) are designed to carry out specific
curricula content and aims, borrowing at the same time characteristics of
commercial games but this pedagogicalducational focus, comes with the expens

of lacking elements that are important to students/players such as motivation,
exploration and investigation. On the other hand, because commercial games are not
designed to carry out specific curricula content, teachers are reluctant in using them
in a classroom setting for that reason and when teachers use them in a classroom

they are usually being used as complementary.

But gameplay experience in commercial gamest a&s designed and developed

by t he g amewasénotdrgendetb bera@mplmentary. It was designed to

engage players into an immersive gameplay world so as to stand out and do well in

t he mar ket of t he Geei(2903}) angled that theresae several u st r y .
good commercial digital games and Devlin (2011) arguedetksting good games

require players to carry out mathematical thinking. The majority of the frequent

pl ayers themselves fAbelieve that playing vid
educati ono ( BSSjuire (2008, 6.107) argu@dinost ten yea ago

Awe need rigorous research into what players
dondédt claim explicit status as educational)

that is involved in pl ayYomgetal {202h@84) Four year
meganal ysi so research concl usi oessach and recom
investigatingthe use ofeducational and commercial digital games for learning
highlightedthath r esear ch shoul d focus ofigamée compl ex
T contex [ NbJesearch of this type was identified in our review suggesting the

missing element may be a more sophisticated approach to understanding learning

and game play in the rich ctistokecoursse, o°f home
acknowledged that dung et al. (2012) might have omitted such research in their

metaanalysis, however, their suggestion thiatc u r r e n t met hodol ogi es mu

beyond their current parameters to account for the individualized nature of game



-47 -

p | a(ipid., p.62) and not fo®ing on massive quantitative comparisons between
experiential and control groups within a classroom, deserves a thorough

investigation.

Current research regarding the useméreworld sandbox digital gameshowed that

they havepotentiab for education écause of such gamdbpenended nature
confirming Squireds (2008) suggestion tl
for creating gamdased learning theorie¥et, gameplay in opeworld sandbox

digital games such as Minecraft afitie Simsseries an be quite complex and
unpredictable because players can set their own goals and pursue them in several
ways (Torngvist, 2015). Whesuch(modified by the teachegames are integrated

in classrooms teachersd instructionalh gpdaalyser @
goals resulting in problematic integrations (Greenstein et al., 2016).

Before integrating such commercial games in school gettiand producing
supplementary curriculufhased material for classroom integration of such games,
perhaps, we might need to take a step back and ask: Do we know enough regarding
the way pl ayer sitsud @amepin adf-schoat $ethirigdiesore
integrating them in classroom®o we know enough regardinfpe way players
interact with eachther either offline or online in the context of such games in out
of-school settings®o we know enough regarding tked of thinking and learning

that might emergewnhilst players encounter challenges and constraihisng

gameplay of such gamesithouta t eacher s?2 i nvol vement

There is, to the m knowledge, no research investigating mathematics and
mathematical thinking that arises in the context of an -epamhd, sandbox
commercial digitaame, such ahe Simseries, in oubf-school settingswithout

t eacher s 6 apar frooinyMVA missartatior(see Avraamidou, 2007).

2.6.1Research Questions

At this point,l remind the reader thaté aim of thisstudyis to exploremathematics
that arises in the collaborative gameplayToe Sims3 digital gane. In particular,
this studyseeks to exploréhe outof-school collaborative gameplay dhe Sims3

openworld sandboxdigitalg ame i n r el at hematicat tloinkipgl A8y e r s 6
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stated in the Introduction chapterFpthe general research question that drives this

studyis:

How d o e s mahemayicalthisking emerge and/or is affected while being
engaged in theollaborativeActivity of building virtual houses ifthe Sims digital

game in out-of-school setting®

In order to answer the above general question, | will need to address the following
researclsubquestions:

1. What potential is therfor mathematicahinking in The Sims as a game?

2. Howd o e s prhathgmatica Hinking emerge and how is ibfluenced when

players engage in a less constrained and in a constrained gameplay?

3. How do playerscollaborateduring a less constrained and during a constrained
gameplay?

4 How do pl-dirpated actionsgmenge durime Sims$ gameplay?

Chapter 3 that follows presents and justifies the research design | employed in order

to address the research questions.
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Chapter 317 Research esign

Several research methods handbooks sugjffstrent straggies for writing the
research @sign chapter (see for example: Crotty, 1998; Denzin & Lincoln, 2000;
May, 2002; Patton, 2002; Flick, von Kardoff & Steinke, 2004; Cohen, Manion &
Morrison, 2011 and others). Crotty (1998) suggests thatemngsdesignshould
include four elements that inform each ¢
be sound and convincing. These arethods, methodology, theoretical perspective
and epistemology Researchers should be able to describe rtiehods (i.e.
observation, interviews ejadhey employ in order to gather research data and justify
their selection by clarifying the connection of the specific methods to the desired
outcomes using an appropriateethodology(i.e. ethnography, grounded theory
etc.). Nevertheless, researchers need to go further than that and also describe the
theoretical perspectivé.e. positivism, interpretivism efcthat informs the selected
methodology. Since most research seek to inform knowledge regarding an area,
researbers need to be able to describe the way they understand the world around
them and the way humans acquire knowledge. Thus, apart from the philosophical
stance of their research, researchers need to identify, describe and explain the
epistemologicastance(i.e. objectivismsubjectivismetc) they adopt as well.

The research design that was employed for the purposes of this study is presented

this chapterconsideringCr ot t y 6 s ( 1 9 9 Birkt, thk epistemolegicad me nt s
stanceadopted for this stydwill be discussedn Section3.1, followed by the

theoretical perspective that governs the selected methodology of this research
Section3.2 andthen a description, justification and explanationtieé methodology
(Section3.3) and methods(Section3.4) employed in this study inorder to gather

and analyse(Section 3.5 the researchdata. Lastly, reliability and validity is

discussed in Sectidh 6, followed by a discussion of the ethical issues in Se&idn

3.1 Epistemological stance

The qualitative and quantitative debate has been going on for a long time now
(Denzin & Lincoln, 2000). Given the research questions ofdtudy, a qualitative
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approach was followed. That is because the current study aimed in investigating
participantsé actions and their meanings whe
Therefore, the researcher St udpeetidkes phenomena
(Merriam, 2002; Cohen et al., 2011). So far, the epistemological field within

gualitative research methods, has been various and hazardous (Patton, 2002; Given,

2008; Schwandt, 2000). Many authors have categorized epistemologies using

several labe s (usuvalliysmon)di sgchna® Obébsubjectivismbd
6constructivismdé, o6éconstructionismd, Ooéreali s
Higgs, 2001).The epistemology that informed this study, whlgs more in the

c onst r ucamp wllrbe ikustratéd and justified

Objectivism fits more with quantitative research and is mostly used in the natural

sciences (Candy, 1989). Objectivists believe tlisme ani n g, and theref
meaningful reality, exists as such, apart from the operafion@ ny consci ousness
(Crotty 1998, p. 8). Specifically, they believe that truth is scientiandy, 1989)

and universal, waiting to be discovered (Crotty, 1998). Such a belief implies that

meanings can be isolated and detached from context and we, as bamgs, have

no control of our knowledge, despite our life experiences. Subjectivists believe that

knowledge is imposed by the subject to the object (Crotty, 1998). Such a position

assumes that someone else (presumably a scholar in the area) fllanmthwith

knowledge. However, applying subjectivism within social sciences is often difficult

because as Hughes (1971, p. 508) stftdsh e subj ect matter of S «
i nt er araus,i whandcemphasising on the subjective imposition of meanings

within actions, other aspects that might shape the meamahking process of

individuals, such as the social interaction of members of a community or

relationships between group membersdéd experi el

Constructionists, on the othéiand, believe that there is not one objective reality

existing outside an individual, detached from his/her experiences (Given, 2008).

Rat her , humansdé understandi ng, knowl edge and
interaction, either in formal instancesich as school and work or informal ones,

such as everyday life interactiorls. characterising epistemologieSrotty (1998)

usesthe wordconstructionismn rather tharconstructivismin order to highlight the

importance ofsocial interaction. Crotty (198) explains thata constructivist
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epi stemol ogy f o ciurseeasmakimg aativityooh thefiridikicual

mi ndo ( p. 5 8 ronstrugtibonsmepiatamologyf ocus e s on Acol
generation (and tr .68 asiasresultomnspcialanteragi@a ni n
between humans (and their worldErotty (p.3) describes it asfi a way of
understanding and expl ai ni Mhis gdeoback we Kk nc
Pi aget 0s (1978) c 0 rss(1993; c199P)v cosstmucticam d Pa
Nonet hel ess, the way Crotty (1998) use
different that the way Papert (1993) doéskermann (2001) elaborated on the

di fference of Piaget ds andstabBilayamdchanges t er 1
ofindividu al s concept, respectivel y. Piaget
internal stability as their learning evolves over time, whereas Papert focuses more on
the way individual s0 change their conce
supported thaindividuals learn by doing, by interacting with tools and they can
construct and reonstruct t heir meani ngs by 0 S
(Ackermann, 2001; Papert, 1993).

In this research, participants playedi@ital game which is a cultural afset with

cultural meanings (Greenfield, 1994; Bogost, 200V) t h i ro ddigitabgame

(Gee, 2007), temso n s bet ween pl ayer s obéanddhinkingt r uc't
( p | a gedectisnd game strategies ety andthegame ded$pgoeedar al
rhetoricl4d are often observed (Bogost, 2007, p. ik).particular, inthis study,

players built virtual housesollaborativelyin groups of twaand it wasassumed that

their activity was enhanced and affected i among other parametefis their

previous experiences anuhderstandingsegardng the world thg live in and the
negotiations whilenteracting with each other anmdtht he gamedés wor |l d
(procedural rhetoric)The Sim8 p | a ymathematicathinking is not waiting to be
discovered or imposed by others. Rather the players themselves, through their
interaction with the game and with each other constructed measmidgdeveloped

their thinking Thus, the epistemological stances of objectivism and subjectivism

were not suitble to be followed here. This research athto record, understand,

l46Procedural rhetoricé is a ternitiaredfroduce
persuasion through ruleased representations and interactions rather than the spoken
word, writing, images, oOor moving picturebo
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analy® and i nterpret participants?©o actions,
decisions and constructions of meanings duangongoing activity ofjameplay of
a digital game For thesereasons, this study fits more with the epistemological

stance otonstructionism

3.2 Theoretical perspective

Following the constructionist epistemology, this research,mathematicsand
mathematicalthinking were expected to occur within a collaborative ivaiyt,
mediated by aligital gameand in an oubf-school settingThis mediation is a game
that was designedo be an opemvorld simulation, arepresentation of real life
(Electronic Arts 2010). Thus, it wasreated and shaped by its designers according
to the cultural norms, representations and conventions of real life (Bogos}), 2007
Furthermoe it was as s uhmkirng wduld e consttueted eands 6
developedwithin the context of playing this game/hich was of prime importance.

For example, in anpviousresearch of gameplay of the predssor of this game,
The Sim<2, the player referred to theather unconventional identification of the
6mi ddl edo o6Fi dd las"awddbnu b(@véeamidou et al., 2012,
p.16) and not number 7 as heght normally answer if he was asked in a school
alike question, because this is what was meaningful for the player, within the
context of the game, at that time. Thus, a scailtural theoretical pspective,
which regarded activity as mediated gidced context as principal and integral to
the analysis (Patton, 2002), appeared to be more suitable to be employed in order to

inform thisstudy
3.2.1Study unit of analysis

This researchexplored participans dmathematical thinkingduring gameplay

Thinking is often associ-makiegdproeesstKnausa,n i ndi vi d
2005).Most social analysts set meaniragel thinkingas human constructions, such

as culture, norms, perspectives, stereotypes/adees and understandings (Lofland

& Lofland, 1996; Krauss, 2005). These meaningking constructions are set by

individuals through their interaction with external or internal contexts (Chen, 2001),

through their experiences and interactions with oth@ividuals within life andi a r e
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the cognitive categories that make oneo
def i (Kraus) 2005, p. 762)Vithin this research, grticipants were engaged in

an ativity where the object/outcome was to build housader objettive conditions

with which the ativity was carried out (Zinchenko & Gordon, 198Participants

were asked to play the game in groups of two becauswst always, when
individuals collaborate it is in order to accomplish a shared dé@mé@lainen&
Vahasantanen2011). Theefore, the& talk was expected to act as a means to
explicitly capture their thinking while they were negotiatingd agreeg their

shared goals throughout their gameplay

Considering the abovehe unit of analysi this research iaotthe overall object

oriented ativity of participants; to collaborately build housain this game. Rather,

analysis wh | f ocus mor ectiomsniwhiphaaretconstilugnis oftevgyé a
(Leont 6 eFurthermoBf Il & yaetions during gameplayvere expected to

be goaldirectedand it was expected that thegtianswould emerge along the way

as was previously observed in my MA dissertatiseeAvraamidou, 200). It was
alsoadknowledged that as players would proceethiheir gameplay, some of their

T previouslyi goaldirected actions would become routinized actianzerations.
Nonetheless, st sociecultural analystsfocuson i ndi vi dual s6 acH
intentions behind those actions in order to understand ipgstia rattigitiés

(Krauss, 2005). In this research,itwvasnit i ci pat ed thitkiagwoyddar t i c i
be revealed to the reseaechthrough those godlirected ations and would be

explicitly shared through their talk during gamepl@fus, the unit ofinalysis for

t his resear chdregtadactipns.ayer sdé6 goal
3.2.2Adapting a sociacultural model of emerging goals

I n t his research, p | uang eéheis 6ngoiggy fdidsandwi | |
unpredictable etivity of playingan openworld, sandbox digitajame. Returning to
Saxeds three component r e s eSactionh2.2{irh at W &
p.17) the fird component of emergent goals waspropriate in order to infm the
parameters that would emerge affect those goalsvithin this setting andvas

adapted to inform the theoretical framework flois researchHowever, this model

was not adopted as it was wasadapted in relation to everyday amdthematical
understandi ngs, p | aag well assGhgiamte®rsa otiirdm aan c
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thepl ayer sdé art ef acahdshe altualacaneedtions and artefacts g a me
Thus, those four parameters will be expanded as shown in the (prelifjinary

diagram Figure3-1) below and will be discussed further next.

Activity structures

Emergent

Prior understandings Social interaction

goals

[\ A

Everyday Mathematical Talk

Conventions/artefacts |
/ A\ 4 \

G a mevidiusal Pl ayer s { Cultural conventions
artefacts artefacts and artefacts

Figure 3-1: Saxe's (1991) adapted model

3.2.2.1Social interaction

Participantsvere requiredo work together in order toomplete the @ivities for the
purposes of this research. In research, terms such as cooperation and collaboration
are used to describe the way the members of a group work together in order to deal
with, usually, a problersdving situation (Hamalainen, 2008). Members of both
cooperative and collaborative groups share common goals and manage to

accomplish their task eventually (Roschelle & Teasley, 1995). However, the

151t was acknowledged that after data collection, other parametersl havebeen added
to the moel, according to pari c i pdiong. §tis shall be explained latar
Section3.5.2(p.71).
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difference lies on the process being followed to accomptisin task (Hamalainen,

2008). For example, a group might work in cooperation in order to accomplish a
task, by dividing the task into subtasks where each member of the group takes the
responsibility to accomplish a separate part of the task (DillenbBakgr, Blaye &
O6Mal l ey, 1996; Roschelle et al ., 1995) .
by sharing and exchanging thoughts and ideas in their effort to jointly construct
knowledge in order to mutually accomplish their task as a group (Mercko, 20
Mclnnerney & Robert, 2004; Hamalainen et al., 2011}hiaresearch, participants

were requiredto huild shared virtual houses whilstorking together using one
computer. Thus, itvas notexpected that participanigould split their task into
subtask. Rather, itwas anticipated that participantgould collaborate in afer to
accomplish their tasks ¢avities). They neeeld to explicitly discuss and negotiate

their later moves together in order to proceed with their actions after exchanging
ideas andunderstandingg order to reach a mutual settlement. For these reasons,

pl ayer 0s andith& expeztedtdisaussiomalk) during gameplayinformed

the Social Interactorpar amet er i n Saxeds model . Thi
in moredetail later, in the Methods of Analysis secti@ection3.5.2.3 p.74).

3.2.2.2Prior understandings

A very important parameter thaias expectedtaf f ect pgoaldwagheirpant s (
prior understandings. Within this param
knowl edge and concepts are to be studi
mat hemati cs o, Nos s, Hoyl es and Pozzi (2
Hoyl e$®b ) 1®bank mathematicsd and Taes it |
Sims2 digital game (Avraamidou et al., 2012) participantsre expected to bring

into their ativity, concepts derived from their everyday life and from what they

were taughtinschool Vygotsky (1978) divided- conce
concepts that individuals form through empirical abstracitoand &ésci ent i
concepts concepts that individuals form when interconnecting relating cori€epts

16 Mitchelmore & White, (200y offer a discussion on these concepts in relation to
empirical and theoretical abstraction. AbDb
of similarities and relations between things and concepts, where new cofarepts
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Davydov (1990), following Vygat k y , referred to Oempirical d
t hought . According to Davydov (1990), empi ri
regarding relations of things they observe empirically in their reality whereas
theoretical t hought ie@oducenrdality (HdrshikoWwiz,6 at t empt
Schwarz & Dreyfus 2001 Since participants played digital game which is a
reproduction/represation of real life, it was expected tseprior understanding

regarding i.e. the appearartat a typical house has, or tlthere is almost always

a kitchen in a house. Such understandings areetieeyday prior understandings
parameterunderstandings and concepts regarding real life. Since participards

asked tdouild houses, itvasanticipated that processes relatedethematicsvould

be employed, i.e. counting, area measurements, saektibwledge regarding

shapes and othergsee Avraamidou, 2007). Suchinderstandingsare the

mathematical prior understandingsarameter These two types dafinderstandings

informed the Prior Understandinggparameten f Saxebés (1991) adapted

this research
3.2.2.3Conventions/ Artefacts

Apart fromp | ayer s & texpécted to dcauturing teir interactiorwith

each otherother importanelements werexpected to mediate pactii p a ctititg. 6 a
Building on and expanding the adaptation of
during my MA dissertation(Avraamidou, 2007), the Conventions/Artefacts

parameterwas adapted tde composed fothe following three elementsa. the

g a me dusl artefacts which includes artefacts and rules created by the designers

of the game, bp| ay er s 6 v i whichiacludesthe ariefacts creadeby

participants during their activitgnd c.cultural conventions andrtefactssuch as

representations arabnventionsof the culture that players live in, which in this case

was Cyprusdé culture
3.2.2.4Activity Structures

In this parameter, Sax&991)refers to the whole cycle that the candy sellers needed

to go through in order to conwik their tasks; buy candies from providers, then sell

knowledge) are built whilst consolidating old ones (see Davyti®90; Mitchelmore
& White, 2007 Hershkowitz et al., 2001) but abstraction i taobe discussed here.
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them to buyers and so on. In other words, Saxe referred to the actions that
individuals needed to do in order to reach their objective: to sell thaliesarT his

Activity Structureparameter hassiml ar i ti es with Leontbev
and Operation hierarchical distinctioin. this research his parameter refeito the

paths that participants of this research followin order to complete eachtiaity

(each task, eadmouse). Acycleopar t i ci pant seidemtifiet threught v c o
patternsrelatedtbo he way p ar t pragieged Fot exainpley the resolts s

oft he r e s @evious nesearchs(see Avraamidou et al.,, 2012) revealed a
pattern of p aurduiing garpeplaytwbich led te theadistinction of 42
episodes of his action¥he participant in that researéihst identified the problem
(goatinitiation), planned the way to solve it (ggaiocess) and then acted to execute

his plan (goaknded. In this regarch, as it will be discussed later (SectB8.5

p.65), the two taslkactivities that players were asked to do, differed in terms of
gamepl ay constraints and this afatfemxt ed |
of t he sequenti al e me-digated Aetionswbuld pear t i c i
observedn thisresearclas well

The abovealiagram Figure 3-1) concentrateshe main theoretical ideas behind this
research. However, as seen in npyevious research (Avraamidou, 2007;
Avraamidou et al., 2012) the godlst directactions might in facbe interconnected
and in order for one @b to be accomplished, severatians (vhich aredirected by
othergoals)arerequired Thus, it was important to collect rich data that would allow
for multiple layers of analysisl shall now describe and justifthe selected

methodology which employedfor this research.

3.3 Methodology

In this section | present and justify the methodology that | employed for this study,
which is an embedded multiplecase study in Sectiod.3.1 Next, | refer to the
results of a pilot study | have conducted for this study in Se@&i8r2 Then in
Section3.3.3 present the sampling process and the participants déttialy, which
is followed by a description of the setting and context in Sec8@¥4 and

participant 335task in Section
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3.3.1Embedded multiple-case study

Guided by the constructionist epistemolpgiyeoretical perpectivand the research

guestions underpinning this research, methodologegsctuld be applied here were

gualitative methodologies, including, for example, ethnography, phenomenology

and case study (Patton, 2002; Cohen et al., 2011). Phenomenology aims to study a
phenomenon in individual so | lyexpedentekperi ences
(Husserl, 1998; Cresswell, 2007; Adams & van Manen, 2008). However, if
phenomenology was to be used fibis research, the focus would be on the

phenomenon (lived experience) of playing a video game and not on the way

individuals conceptuake their activitywhilst playing the video gameSince this

research aimed to expl or ethroughatieir aiigty, as made b

phenomenology and its variants are not appropriate.

Furthermore, ethnography is a methodology that aims in idesgifor example a

group of individuals, a social group or an event in a classroom, focusing mostly on

groupds culture taking a hiotherssearckfielder specti v
of digital games, thnography is useih researchinvestigatingpl ayer sé use and
experience ofligital gamessuch as Thathambé $2011) ethnographic account of

househol d gami ng experience and Sal ends (2
investigate a community that was created and ran by players of Civilization Il

digital game Even thought was expected that patterns of intenesuld emerg in

this study, the focus ofthis researchwas not todescribe patterns of behaviour,

values and beliefs of groups of children playing theewidiame Although it was

i mportant to explore the way playersdé gamepl
what plajersparticipants of this study thought of their gameplay experience would

not help answering the research questions of this studyhis study, itwas

important toi nvesti gate other aspects such as pl ay
interaction with ach otherand interaction with the game order to grasp fine

details of pl ayer acénowredding thaheathigowplof players n ki n g,
might not have followed the same gameplay patherefore, it was important to

capture p | ay ewutys @singosaorsen reeoedimg saftwardhus, an

ethnographic approach was moinsideredppropriate fothisresearch
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The chosen methodological@pach thatmet he r esear ch qgthisesti or
research was case stubdgcause this would allothe collection offine details of

player® mathematical thinking within a particular rddéé context Creswell (2007,

p. 73, emphasis of the original) defines a case study as an approach to explore

Abounded systems depthHatacallemm invbleingaultiple d i n
sources of informatioro . Furthermore, Yin (2009, p.
Afan empirical inquiry that

- investigates a contemporary phenomenon in depth and within itéifeeal
context, especially when
- the boundaries between pleme non and context are no

As seen byt h e r e sprezious fesearah $¢Avraamidou, 2007) thmundaries

bet ween participants6 andthinkingasd, the coatexh e mat |
in which theywere expected to occur irwereindeed not clearBoth Creswell and

Yi n hi poordarigghtasd an essenti al prerequisit
6cased6 study and Yin goes further to s
marked. Stake (2000) on the other hand, highligilgsmportanceoi boundi ng t
caseo (p. 448) under study and he sugg
bourdaries of the case when designing their research. Despite the fact that it is
difficult to separate the case from the context and the sutirogim which it occurs,

| shall tthiscasé next.6bound?®o

In this research, the contemporary phenomenon of playing/interacting witfital

game was investigated in depth, withinrgsl-life context i n parti ci pani
As mentioned earlieparticipants collaborated in groups of two in order to build the
houses. Each group of two coeval children, working collaboratively while playing a
digital game on their own computer, in their hodsend not in a classroom, formed

the (single) case studyrify, 2009). However, | chose to have two groups of the

same age range (two groups e1® years old and two groups of-12 years oltF)

in order to establish that in case a group chose to withdraw, there would be a

17t is acknowledged that one of the two childiid not eventuallyplay in his/ter own
house, but in the other childdos (friend)

18 shall justify this selection in the Participaiits s e c t i o n(Sdctlor88.3 f ol | ows
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satisfying number of participants. Theyed, the four groups of twaereconsidered

as a multiplecase study becausedeven though they differed in age, | followed

the exact same research design procedures to acquire data from all four groups (Yin,

2009). In addition, | did not look at thosase studies in a holistic view, as data

could have revealed new pathways of data analysis and interpretation (Creswell,

2007; Yin, 2009). Thuse mbedded (Amul tiple wunits of anall
p.46) multiplecase study, consisted of four singkesestudies was employed as the

methodological approach diis researchAt this point, it is important to state that |

have conducted a pilot study in order to test and evaluate the methodology and

methods | originally had in mind. | shall now briefly dekserand discuss the pilot

study.
3.3.2Pilot Study

In January 2011 | conducted a pilot study to test the research design | had in mind. |

will not expand on the results of the pilot study in thissis | will only focus on the

methodological aspects of ttpdot in order to aid discussioihe participants were

two 16 yearold boys whowere also friends. They play@the Sims3 digital game

(in Greek format, which was their native language) one of the participa
usingt h e r e slapep. Theieadatidtyson the computer screen as well as their

talk was recorded simultaneously usdgnb r o s i a 6 s S&eea Rerording o X

Software (SRS) and was savedto e r e slapwp. twlasepresdest in the house

while they were playing the game but not in the same room. | only interfered when

they called me for assistance regarding the
ending of each session in order to initiate and teabei the recording. They created

three houses overall; ométh lessbudget constraints, one for a specific family with

budget constraints and lastly they edited a house which was originally created by

me. The aim behind the third house was for particgdat attempt to solve a

scenariebased problem, influenced by GlBr ousseauos forpmoez| e (see
details AppendixB, p281). They had to build an upper flotor the existing house

becausgas | statedthe family wanted to create a guest house which needed to be

the same as the original house, but small er.
walls were already created, so participants had to figure euttlo (7:4) and go on

from there.
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Overall, participants met three times (one meeting for each house) and played the
game for approximately five hours. During their first meeting, the screen recording
software recorded par ttarsciegnbutthesr talk was hot v i t
recorded clearly because of the i nterfer
screen recording software were changed during their second meeting, but there was

no sound recorded. That was very unfortunate becawses hot able to transcribe

the data of the second session as | could not understand their actions, without
listening to their talk. During the third meeting, both audio and visual data were
recorded successfully. Data (of the third meeting) were tramstrilsing atiree

columned MicrosoftWord table (time interval, talk and description of activity, still

image of the screenshot for that time interval).

The data collection process of the pilot study and the results offtimal analysis

showed (amonrgj others) the following:

1. Participants seemed comfortable with each other (they were friends) and the

context in which they were playing the game (in their own house).

2. Participants enjoyed playing the garm
They preferredplaying a different genre game. Therefore, younger ages

might be more suitable fahis research.

3. Simultaneously recordingothaudi o and vi sual data of
was very important in order to be able to understand and further explore

partid pant s6 activity.

4. The use of an existing mathematical puzzle as the scenario for the third
house was not appropriate after all. Participatatk revealed that they
recognized thatitwas@mat h e ma b b t a md thenmpby somebne
else and they a&ed differently; he nature of their talk changed and more
mathematical terminology was used. However, participants stated that they
mostly enjoyed the building of the third house as it was more challenging,
even though they knew that it was intentionaltgated by me and they did

not solve the problem correctly after all.
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5. The data transcription using a table was a good choice but there were several
occurrences where the still images of their activity were not enough and |

had to go back to the video foatnn order to understand their actions.

Following the above methodological conclusions from the pilot study, | shall now
describe and justify the methodology and methodhisfesearch.

3.3.3Sampling and Participants

Random sampling was not appropriate fiois research because it was vital that

participants of this researetereidentified and recruited according to the following

criteria: i. They nust have used a computer befareThey must have never played

The Sims3 digital gamebefore but they would be interested play it for this

researchijii. Since theywould work in groups of two, children in each group were

requireto approximately be of the same age, know each other and live in a distance

less than 10km so that thepudme et i n each otherdéds houses ea
comfortable talking to edn other;iv. They must have agreed to participate in the

research and signed t heApperdix€ p28)andnt 6 s consen
Their parents must have agreed and signed the informed consent form (see

Appendix G p.284).

Due to the critria described above, a form of convenience sampling was used.
Children from the researcherds surrounding (
firstly approached in order to establish that children felt comfortable with the

researcher. Research inveatigg digital gameintegrationin a classroom showed

that boys showed positive attitudes in accepting the uskgdhl gamesin their

classroom in comparison to girls because boys had more experience in playing

digital gamesand in addition, not all gamegenres were appreciated by girls

(Bonanno & Kommers, 2008; Bourgonjon et al., 2010). Nevertheless, Lynda Dyson,

in Sudmann and Stockmann (2008, eds.) described thepday of teenage girls

within The Simsdigital game. In her observation, girls showedheisiasm and

appeared tde engaged in their activity of manipulatitigeir virtual family in the

game. Furthermore Gee and Hayes (2010) wunder
playing digital games such ashe Sims Thus, both boys and girls formed the

participants ofhis study.
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In addition,in my MA dissertatiorl had observed the activity of an 11 yedda boy

whilst he was playing the English version e Simg digital game The boy did

not experienceserious issuewith the game or the languagéthe game. Dring his
gameplay he appeared to be interested in this particular game cdseext
Avraamidou, 2007)However, he pilot studyfor this thesisconducted in Januaof

2011, showed that 16 yeanld children might not be appropriate. Thetgipants of

this pilot stated that even though they enjoyed playing the game, they would prefer
pl aying a game of a diff er ededidedgoeselece t h a
participants near the age of my M#cause, based on anecdotal eviderma imy

MA dissertation research, that age (11 years old) appeared to enjoy playing this
game In addition,considering that almost half of the childreaetweenthe ags of

six to eight are exposed tand usedigital technologies and play digital gamas

daily basisin the USA(Common Sense Media, 201llanted to investigate the
gameplay ofyounger playersas well. Nonetheless, considering the gameplay
difficulties that childrerbelow the age of eight might face due to tenplexity of

the particular gam for this study | investigated the gameplay of Cypriot children,
both boys and girls, within thregerange of 812 years old.

Participants in this research were asked to build houses collaboratively, in groups of
two. This was not a random choice. Ratha couple of decades back, Barbieri and

Li ght (1992) researched partnerseving i nter
tasks. They concluded that the more the partners talked to each other about planning,
negotiation and construction of knowledge, therensuccessful they were in solving

the problems. Similarly, a few years later, Underwood and Underwood (1999)
researched pairs of children working on a compb#eed problersolving activity

where they found that the more children talked while workihg, lbetter their

results in solving the problems. More recently, Howe et al. (2007) researched
childrendés coll aborative work in relati
children were working collaboratively, they achieved higher at school work in

Sd ence. Extending the results of Howe et
reported possible relationships of cognitive and social gains of cooperative and
collaborative learning. They measured work and play relations of groups of 12 to 14
yearold children at school and they concluded that collaborative work can have
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both cognitive and social impact on children. Even though, their research overrules

the findings of MacDonald and Miell s (2000)
between group menebs, such as friendship, are a-pondition for achievement,

Tolmie et al (2010) reported that the fact that partners knew each otherfirhghtv e

been at most a matter of establishing sufficient minima to permit further growth as

part of productive activi y(j©.188). Thereforat was aimed thaparticipants within

each group were friends of the same age, [

familiarity and help establishing productivity.

Therefore, four boys and four girls was a preferable sample. In tordestablish

comfort bet ween participants, the foll owing
was foll owed. For exampl e, if child O6A6 was
for 6A6 to name a friend, O6BO6,whplvedef erably o
in the same city) to play together. Then the
researcher explained the r eseaifomeds ai ms an
consent . I n cnatagree Bothep chitd éorparteipate indhe wsh,

then Awouldbeasked to name another friend until A ¢

agreed. This way, four children were contacted by the researcher, who in their turn
chose four friends that were comfortable to play the game with. None of the

participants withdrew from the study.

The participants of this research were: one group of two boys&éed 9 years

old, one group of two girls agé&d’zyears old, one group of two girls aged 12 years

old and one group of a boy and a girl aged 12 yearsAnidoverview of each

groupd6s meetings and dur ati dable®lf Eachamepl ay i s
case study is sorted in the chronological order daga was collected. Pseudonyms

were used instead of participantsdé real name
Al exia and Elenibés (A&E) gamepl ay data was
Katerinads ( S&K) and George andlecttdi kosd ( G&N
within 2013. M&C and S&K groups needed an additional third meeting in order to

finish their houses whereas A&E and G&N finished their houses during two

meetings.
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Case study Participants pseudonyms House Meetings
1 Marios & Christina (12 years old) | Christina 3
2 Alexia & Eleni(12 years old) Alexia 2
3 Stella & Katering9 %2zyears old) Stella 2
4 George & Nikog8 Y2years old) George 2

Table 3-1; Case studies overview

3.3.4Setting and context

This research took place in Cyprus. Cypi
a random selection. Rather, it is the country in wHickas born, educated and

raised and ancurrently teaching and also the country that participants of this
researchlie. As a Cypriot, Il am familiar witdh
| am also a speaker of the native language. This familiarity could enliaace

r e s e a mrdérstanding of cultural issues affecting pgstieint s I nt er ac!
talk. As a formerstudent and a current elementary school teacher in Cyprus, | was

able to gain an insider view of paf ci pant s®& mat tbeeausat dmc a | t
aware of the content of Cyprus Elementary Mathematics Curriculum and the status

of mathematics that parti@pts were estimated to have been taught in school, up to

the time of data collection according to their age group. Nevertheless, it is
acknowledged that this awareness is mostly theoretical, due to the limited years of
teaching experiencehad atthetime Thi s al |l owed me to bui
and broaden the observation lenses and interpretation par t i ci pant so6 a

analysing data.
335Parti ciagkant so6 t

All participants were asked fay the Greek version (native language) of the game
ard create two houses; one from scratch that was not indented for a specific Sims
family (Task 11 House 1)and one from scratch but after choosing a family from the

g a mdainiy inventory (Task 21 House 2) The rationale behind the first house
was to letparticipants experimemith the content of the Build and Buyodes of

the game and sense the affordances/limitations of the, gaitheut specific budget
constraints During theconstruction of the secondouse, it was anticipated that
participants wouldneed to make decisions affected by the fact that the i&mil

would have specific budgetsnd needsvhich was emething that was observed in
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my previous research dfthe Sim2 gameplay (Avraamidou et al., 2014t this
point, it is important to state thafrticipants were informed regarding what they

were asked to do in both tasks from the beginning of their gameplay.

As | explained earlier in the Introduction chapteitially the design of this research

included a third house which involved players editing a scefi@sed virtual house

in The Sims after they had finished with the first two housA&hough all groups

went througlhthis lastactivity of editingthe third house, their gameplay activity for

this house is not reported in this thesesauset wasnot analysed for two reasons.
First,due to a technical isseene of the groupsd data was i nap
as there was no sound recorded during thhird house activity. Second,
considering that comparing the four groups©o
research, andue to the length of this thesis, | decided to concentrate dnrtble i

results that were produced by thediepth analysis that boducted whilst analysing

pl ayersd gamepl ay dat,asthbywererrnpugh to addréss r st t wo

the research questions of this thesis

Pl ayerso G

Task 17 House 1 Task 27 House 2
No family For a family
Less budaet constraints Familvds b

Figure 3-2: Pl ay er sioHousalnaadoHouse 2
Lastly, it was acknowledged that since participamse also players of this game,
they could have followed differémaths in order to build thiesvo housesOverall,
all groups managed to create the two houses, explicitly stating that their houses were
finished at the end of their gameplay A’ mor e det ail ed report of

gameplay wl be given in the Results elpters (Chaptersi46).
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3.4 Methods of data mllection

Given the constructionist epistemology, the seamitiural theoretical framework of

this research and the qualitative nature of the research questions, the use of methods
that would enable the continuous record
was essential. Questionnaires and interviews were not suitable methottssfor
research Dbecause such methods focus mo
views, perspectives and opinions (Patton, 2002; Cohen et al., 2011). Riaither,
researbh amedtost udy p a rctivity and geeldirecded actionsTherefore,

the most suitable method for the data collectiorthi$ research was (recorded)
observation method because through observation it was possible to acquire rich

audio and visual dataofpgai ci pant s6 actions (Spradl ey,
3.4.10bservationi Screen recording sftware (audio-visual data)

Traditional uses of observation met hods
and video recordings of participants. However, this methaed criticism in
respect to researcher 6s i nvol vement an
his/her presence during data collection (see Spradley, 1980). Nevertliekds,e

effect of video becomes negligible in most situations after a certain phase of
habit u@Knowmmléauch, Schnettler & Raab, 2
intrusiveness gradually fades away. Furthermore, Emmison and Smith (2000, p.4)
stated that visual data areiovh at t he camera can record
S e €llde.above stateméeimplies, that what the camera records is in fact what the
lenses of the camera can capture and what the camera holder points to while moving
the camera around. In addition, video recordings, especially when it comes to
recording minors, raise ethicalsiges (Cohen et al2011). h this researclvideo
cameras in order to capt uwasnopwsedihissi pant
mostly because of ethical i ssues, to re
because a video recording of a complgereen does not capture a high quality

recording.

Inthismuli pl e case st etdity was,pastly, on@ icogmpuiet ssréen. a
Recent technological developments allow computer users to record their computer

screens using Screen Recording Softw&RS). Such software is very valuable to
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researchers because it provides them with new lenses in order to research digital

worlds. Data captured from SRS, can allow researchers to study, for example, the

way students interact with digital technologiese($er example, Watson, Mong &

Harri so, 2011 study), or the way they wuse Vi
dept h. Researchers can also follow studentsod
based task (see for example, Powell, Francisco & Maher, 2008), sbmputer

human interaction and evaluate ICT integration in more depth. Thtss nesearch

an SRS was used in order to record participa
the computer. This software wasnbrosia Snapz Pro Kor Mac users). Give the

theoretical framework of thisresearain d t he t hesi s apartf@mmear ch ques
participantsd computer activity, their talk
SRS allowed recordgs of both visual (screen recording) and audio (sound

recoding) data simultaneously. Thalowed fora rich audiovisual data collection

of participant s bereplagdatanytme. whi ch coul d
3411Researcherds rol e

Spradley (1980) stated that the researchero
methods varige according to his/her involvement in the observed process. This

variation lies along a continuum of being a complete observer towards being a

complete participant (Gall, Borg & Gall, 1996). The initial intention was for me not

to be presentduring parjriant s 6 gamepl ay so that researche
be minimal. HoweverThe Sims3 game is PEGrtated as 12. This means that it is

advised to be played by children aged 12 years old and older. In a correspondence

with the PEGIcommittee | was told #t the Build and Buynodes of the gameare

suitable for children under 12 years old. Nevertheless, the ethics committee of the

University of Leeds requirethat and adultthe researcheito be present during

pat i ci p a playsndorder o make sure that participants will not play the other

modes of the game. Thereforthe researcheneeded to be in the same room,

moni toring par My mlepaa the seSearchewasitherefore/an

observer as participafGall & al., 1996). This means that | was in the saoun,

observi ng ptidty dnd assisping thénsirdtechnical issues that had to do

with using the game. Howevel,did not interferewi t h  par ttivitgorpant sdé a

decisions during gameplaynless lwas asked by the players
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3412Researcher s observation/reflection

In order to minimize participants discomfort | did not keep any observation notes
while participantsvere playingg he game. The SRS recorded
cursor moves on the computer screen. Nevertheless, the fact that | was present
during game play allowed me to®le r ve as p e ct sctivayfthatpteer t i c i
SRS did not capture, such as signs of parpcant s di scomf or t, ge
while playing the game. Thus, after each meeting | kept a reflection observation
diary where | keptn ot es r egar di atiwty. Asa,rltdescribegd ahet s 6
physical context of the data collection, for examphle room where participants

played the game in, as this is important when conducting a case study (Merriam,
2002; Yin, 2009). These notes were not highly structured as there were aimed to be
mostly complementary to the main observational data and trereerwet as detailed

as field notes. Lastl vy, it i's worth me
demographics (age, sex, town and computer novelty) were gathered before the data
collection according to the criteria described earlier Seetion3.3.3. The data

collection resulted in, overall, @deos of dataspresented iTable3-2 below.

Case | Participants House Meetings Recordings Total
study | pseudonyms length length
(hr/min) (hr/min)
1 Marios & Christina Christina 3 2:04 -1:.51 - 5:47
(12 years old) 1:52
2 Alexia & Eleni Alexia 2 2:10-1:36 3:46
(12 years old)
3 Stella & Katerina  Stella 2 1:40- 3:15 4:55
(9.5 years old)
4 George & Nikos George 2 1:39-1:22 3:01
(8.51 9 years old)

Table 3-2: Partici pandordiigs gamepl ay

At this point, it is important to highlight certain limitations tHahave identified

because of the methodological selections | made whilst designing this redearch.
recognisehat the choice of an embedded multiple estselywould notallow for an

in-depth understanding of the playgrear t i ci pant sd gamepl ay ¢
feelings and game appreciation. Howewis was not the focus of this research and
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the research questions of this study required the collection of finé detaiof pl ayer s o
goaldirected actions and mathematical thinking within a certain bounded system,
such as the context of playing a digital game inajtgchool settingsin addition,

as a digital gameTrhe Sims is designed to be played asingleplayermode but it

was decided to havplayers playing this game in groups of two. Even tholugh
acknwledgedthat this might have affected their gameplay, nonethelessas
essentialfor this research t@nsure that participants would share their thoughts
through theirtalk so as taconduct an irdepth analysis of their goals and actions
without having the researcher interfering with interviéke questions. Lastly, due

to ethical issues (see SectiBtv, in p86), it was inevitable thathe researcher was

to be present in the room whilst playersre building the virtual housesd it was
acknowledged that this might have affected their gameplay.

3.5Methods of data analysis

Once data are recorded, the researcher might employ several methods to first
transcribe and |l at er analyse the data to a
resarcher needs to be aware of the kind of analysis s/he is going to employ in order

to select an optimal transcription template (Cohen et al., 2011; &yAarnard

2000). In this research, datavere audiovisual The most common way of

manipulating audio and visual data is by transcribing them into textual data. This is

often done wusing tables where participants?o
activity are aligned chrommotolgumal Agdi hhiresp
is usually accompanied by screenshots from the video recordings (see for example
Pirieods, BO0Ohe a@c Bikediniqug and Edwardso& Lampert,

1993). However, care should be taken when treadungjovisual data as dxtual

dat a. Such dat a transformati on mi ght reduc
screenshots and written descriptions might n
multimodality (Dicks, Soyinka & Coffey, 2006). For this reason, | transcribed

participanté t al k (i n native | anguage) as it occurr

of the video data and saved some screenshots of the status of their activity.
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3.5.1Data transcription

Forthisr esear cho6s aioresoftynd and MitrosefiExaeldh oler to

transcribe and analysthe data. Inthis research, participants spoke Greek. To
transcribethedata | used the transcription template shawhable3-3 below(set as

an example Data were transdred chronologically, using thEme column. Whilst
replaying the video data of each group,
language (Greek) to avoid translation misinterpretations andnatse descriptive

accounts b parti ci pan tTalkdandadedcriptiom of actiamsolumh. e
Participantsdé talk was transcribed word
| did not transcribe background noise or other sounds apart from paaticit sl6 t al k
then added thé&creenshotsolumnin order to have some visual data for those

instances.

Time intervals | Talk and description of actions Screenshots

25:157 25:26 | C: No, we should do it like this. It if E_=f

nice to have a cu
M: OK, I think we should delete a pg

of it because iitbéo
C: OK

Whilsttranscribingghe data)] used standard punctuati on
and | distinguished the textual description of their activity in brackets. Additionally,
I mar ked bold any words that were spoke

talk overlapped | clarifiethat as well.
3.5.2Stages of aalysis

Given the qualitative and exploratory natureto$ research questions and the secio
cultural theoretical framework of this study, the analysis was conductesik in
stages. For each stage of analysis, each case study was analysed in the chronological

order of data collection.
3.5.2.1First stage analysig Open coding

Thefirst stage oft hi s r emlgssaicheéd i n describing pa
during their gameplayThis was done by producingpen codes la Strauss and
Corbin (1998)Goi ng t hrough the textual data tr
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overall activity by highlighting and characterizifigusing phrase$ t he gr oup s
actions. This was done by colowirthe print textual data using colour pencils,

whilst keeping a list of the codes and the colour that was assigned to that code on a
separate papem addition, for each code the number of occurrence was also kept

for each groupThe open codes that wepeoduced by the data of Case Study 1
(Christina & Marios) were used to code the data of the rest of the cases. In case
there were additional codes occurring during the coding of the other cases, these
were added to the list.

When the coding process wagighed, | reviewed the codes and grouped them into
thematically shaped categories. For example, the four codes showable 3-4

t he he

code

belowwere grouped nt o
tabl e

category
MS Excel
(i,e. SK'1 for Stella andKatering, the House they were buildinghen the code

Nfexperiencing t

was created in and each

appeared (i.e. SKi for House 1with no budget constrainftand then the page of
the transcriptionghat the code occurred (i.e. $207 for page number)

Category 1. Experiencing the reality of the game

Code

1.1
Considerations

1.2 Accessibility
and usability of

1.3 Reference ta
reakl i f e I

1.4 Consideration:s
regarding Sims

about the virtual | the house structure and famil yos
characters ifhe appearance and privacy
Sims(i.e. Sims (culture and
family) everyday
experience)
Case (Name/ | SK1-20 GN1-21 SK1-6 SK27 18
Housel page | SK2-20 GN1-24 SK1-52 SK271 49
of SK2-44 GN2- 29 SK1-54 SK27i 56
transcription) | g é é é

Table 3-4: First stage of analysis Open codes exampléCategory 1)

This kind of mapping was chosen for easy access to the exact instance where the

code appeared and also to provide informaiionrespect tothe frequency of

occurrenceof a certain code within a case, the frequencgamiurrencen a house

and also the figuency ofoccurrenceof that code in all casesee Chapter 5

Section5.1.2 p.125. The open codes and the categories of the first stage analysis
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provided a valuable overview of what happened in the four cases and what appeared

to be important in each case.
3.5.2.2Second stage analysis A descriptive account of what players did

Getting an overview of what happened during the gameplay of the fourwases
not enough. ctichameededcto be analysedd Thia stage of analysis was
influenced byS a x en@esyent goal componenh order to investigate the natwe
par ti ci pdaectedsafionsglonadded to identify pat i ci pant sdé goa
their ativity. Their goals were revealed through their talk, when they explicitly

discussed their next actions or were implied by the sequence of their actions (see

Avraami dou et al ., 2012) as | revi ewed
througheas gr oupods transcriptions, | asked t
fiwhydi d they do it?060 in order to identif)

those actions respectively. Every identified Action and goal was numbered and
linked to the transgstions that they were related to using a MS Word table
(Table3-5).

Time/ Transc. | Goal Action

p. 810
(26:127 28:35)

103 Choose a coffemble
(design and colour) from
the menu

They click on t
agree on a style and colour of a
table

104. Rearrange the
sofas/couches so as to aq
another coffee table
between them

They move the sofas and the
couches in a way that anotleaffee
table can be added between them

105 Place another coffee
table (bigger) in front of
the couches

They select an additional coffee
table from the menu (bigger one)
and add it in the space they had
created between the sofas and the
couches

Table 3-5: Secord stage analysis I Goals and &tions (S&K, House 1 example)

This resulted in a sequence of actions

activity. Nonethelessnostof the goals were connecténl each other because they

emerged whilst other goals were being processed by the groups. Thus, the goals
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were reviewed once again and wegealgrouped

(SeeTable3-6 below) as follows:

1 Major goalswer e the goals that directed partic

gameplay. These goals were either stated explicitly by players or were
identified through their actions with the questiowhat do players

intend/want to do?

1 Subgoalswere goals that alsoidr ect ed groupds actions but

things that came into being and emerged while players were working on a

previously set goal . They served as fAmear

These sulgoals were either stated explicitly by players or weeniiied
throughtheir actions with the questiohat do players need to do?

Time / Transc. | Goal (major) Sub-goal

103. Choose a coffee table (design and
colour) from the menu

104.Rearrange the sofas/couches so as tq
add another coffee table between them
105. Place another coffee table (bigger) in
front of the couches

p. 810 (26:12 | 38. Add coffee
28:35) tables in the
living room

Table 3-6: Second stage analysis Il Major goals & sub-goals
This grouping resulted in sequential account of the wayajor goalsandsub-goals

interconnectedproviding information regardingpp ar t i ci pant sé sequence 0
and in addition, the complexity of some of theajor goals However, it was

important to gamine more closely the way those goals were initiated and processed

during the each groupds gamepl ay.

3.5.2.3Third stage analysi§ Major goals, sub-goal s amddelSax e 6 s

As explained above, supo al s wer e goal s t hat emer ged d
gameplay. nnder to analyse how they were initiate

parameter modified model was usge SectiorB.2.2 p53). In addition to the
initial table, three more columns were addeditiated by Processed byand
Achievedl in order to code the parameters that initiated those goals and the
parameters that affecteatie way they were processed by the players in order to
achieve them (or nogs shown inmrable3-7 below.
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Time /| Goal Sub- Initiated by Processed by | Achieved?
Transc. | (major) goal
00:00 71 | 1. Goal 1. Sub|Playeb s i |GVA Yes
02:00 (p. goal GVA PVA Paused
1-2) PVA CCA Abandoned
CCA GR
GR MU
MU EU
EU GU
GU
Table 3-7: Third stage analysis I Goals initiation and process codingdexample)
Foll owing Saxed6s model, two of the four

way goals were initiated and processed during gameplay; Prior Understandings and
Conventions Artefactd-ollowing the modifications made to the model (see p. ) the
codes that appean Table 3-7 aboveare abbreviations of the categories related to
eachparameterTable 3-8 below further explains the way eachtbhbsecodeswas
perceived in thisresearch providing also an example. An earlier versiof

Table 3-8 was used during the intepder reliability session and was finalized in
Table3-8 form afterwardsgeeSection3.6.1, p.83).

Parameter Code | Description Example

The menu that list th
available doors thg
players can choose of

GVA [Gameds Virtua
The gameds (d
virtual artefacts/objects whic
are available to players fq
edit/luse and affect their
gamepl ay, S ud
menu and menu items such
furniture, tiles, appliances
Sims families, maps, plot are
and so on.

Game Restrictions: Rules and
restrictions appearing in the
game during gameplay ar

Conventions /
Artefacts

GR The game does n(
allow players to add

door when itis not

affect pl ayer |supported by a wa
mi ght i ncl ueup| (shows error messag
messages regarding errol and marks the dog

budget issuesed options ang
other game restrictions (
pl ayersdé actd.i

with red colour).
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PVA

Pl ayersod Virt
Particular artefacts that a
created by the players durir
gameplay and affect the
gameplay.

A specific pattern tha
was created  with
different tiles for a
roomos
decoration.

CCA

Cultural Conventions and
Artefacts: Representations
conventions of culture

For example thg
gameos Q
buy/sell and so on.

Prior
Understanding

MU

Mathematical Prior
Understandings
Mathematicgelated prior
understandings that playe
bring into the gameplay whic
can both constrain and enal
their goals, such as algeb
geometry prior understanding
and so on.

A 350s bed is ¢
cheaper choice than
1500s bed.

EU

Everyday Prior
Understandings

Prior understandings related
everyday life, that player
bring into the gameplay whic
can both constrain and enal
their goals, such as the way
house looks like, the content
a specific room and so on.

A fridge and an ovel
are placd in the
kitchen whereas a be
is placed in the
bedroom.

GU

Game Prior Understandings
Pl ayer so prio
that are associated with tk
gameplay of this particulg
game and refer to previous
experienced gameplay of th

particular game.

The doors can beé
found i n
submenuo.
add a door you firg
need to have placed
wall to attach it to it.

Table 3-8: Third stage analysisi Sax e 0 s

coding

modi f i

ed

Thus, for each sulgoal (and sometimes major ge@althe codes (and usually

combinationof thecode$ explainedin Table3-8 were used in order to describe the
way those goals were initiated and processed. In addition, the achievement of those
AAcChi

goal s

wa s

mar ked i n

t he

evedo

emer gent
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T Ys:There was an 6éend productédé as a re
goals achievement, players explicitly stated that they are satisfied with the
outcome and proceed with setting a ne

1 Abandoned:Players explicitly decided to abanddmat goal and proceed
without achieving the specific goal.

1 Paused:Players explicitly decided to move on to a different goal andrretu
to the specific major/suboal later (and theglid).

As expl ained earlier, par ti onipprameterd 6 t al
Saxeods mo dandtheavay thra padaméter was coded is explained next.

3.5.2.4Fourth stage analysig Socic-cultural talk analysis

As a fourth stage, participantso6é talk
research project exploring hi | dr ends tsaling aciivities, risherb | e m
(1992) and Mercer (1995; 2005) classified three types of talk @ro c i a | mo d e ¢
t hi n KWegegfd& Mercer, 1997, p.53) occurring while members of groups in
schools were working on computeased asks; Disputationa] Cumulative and
Exploratory Talk According to themDisputationalis the kind of talk that members

of a group use when they make decisions individually by disagreeing with other
membersdé6 i deas without pppoot theirddisaggemeanth y | u
Cumulative Talkis identified when members are positively, yet uncritically,
buil di ng on e acBxploator €alkié when theeremmbera of the
group view critically each ot mgngthem i de as
by justifying their final decision as a group (Mercer, 2010). According to Mercer
(2010), when usingexploratory Talk knowledge and reasoning become more
visible. This fit well with the constructionist epistemology and satikbural
framework o f this research. The natur e of
characterized by those three types of talk. Specifically, for each goal (major and/or
subgoal) of the players another columhfalk, was added to the initidlable 3-6

which included the type of talk participants shared during that specific éisne

shown inTable3-9 below.
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Time /| Goal Sub- | Talk Initiated | Processed| Achieved?
Transc. | (major) | goal by by
00:007 | 1. Goal | 1. EXPL Player GVA Yes
02:00 Sub | CUM GVA PVA No
(p. 1-2) goal | DISP PVA CCA Paused
(Combinations) | CCA GR Abandoned
GR MU
MU EU
EU GU
GU

Table 3-9: Fourth stage of analysis Types of talk

3.5.2.5Fifth stage analysisi Identifying mathematics and mathematical

thinking

The results of previous stages of analysis were analysed again in order to detect
el ements that
T dvisitllye(Mossi on o f

et al., 199% i mathematics relatedThe second stage of analysis provided a

mat hemati cs rel ated occurred.

categories provided a first pl a

sequenti al a cgaroeplay tactian$ andgtheacydesr amddmbination

with the third stage of analysis, mathematics related actions could be identified
through the MU code that wased for coding the major goals and gdals. Since

data were finally mapped Table 3-9, those MU codes were also coded in
with the tal k that

combinati on type of

pl aye
or subgoal gameplay.

Thus, as a fifth stage of analysis, the major goals andjsals of each group that

were marked with MU code (&ir in initiation or processing colummable 3-9),

were isolated. Then, each gameplay extract that was connected to thagemlsub

was examined ckely and the area of mathematics that was involved in each one

was coded using open codésis was conducted either by highlighting in each MU

coded extract,

phrases i n-rgatechayeawasased al k i n w

or by anal y sonsn(descriptioa gfehe action, af there was not verbal

talk). For example, when players were comparing the cost of two items and

explicitly stated phrases such aseosticheaper |/
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(comparedt®. Overall, the open codes thaccurred werearrangement (placement)

budget cost (compare)pattern rotation, shape, size, space (areandét he s amed
(6l ook Thogbet U open codes provided an
ideas that wer e i nvol vRetirningno the agetationglr o u p <
definition of mathematical thinking that was provided earlier in this study (see p.

43), numerical and arithmetic (comparing costs, pattern, budget) and geometric
(shape, rotati on, space (area), 0t he s a
during their gameplay.Nonetheless, the frequency of occurrence of each open code

was marked eparately in each house they were building, as it was important to
explore the differences in a less constrained and in a constrained gameplay.

Lastly, major goals and sugoalsthat wee coded with MU were also anaégsin

terms of the type of talk thatas used and vice versa; the numbebDisputational
Cumulatveand Expl oratory type of talk invol\
goals and sulgoals initiation and processing. This was done in order to investigate
whether their gameplay actions whictvolved prior mathematical understandings

(MU) werelinked to Exploratory Talk in respect to their less constrained and their

constrained gameplay.
3.5.2.6Sixth stage analysi§ Comparing cases

Even though the small number of cases and the diversity of participants do not allow
for generalizations (Cohen et al., 2011), | conducted a-cass analysis in order to
detect similarities and differences between fiher cases (Yin, 2009). During the

sixth stage of analysis emphasis was given on the way participants carried out the
two Activities; the procedures of constructing and reconstructingwioehouses.

This means that comparisons across cases were made, focusing on a macro
perspective. Goal#ctions andSub-Goals of each case were compared. In order to

do so, the e s uabléssoBthe four groups that wgseoduced during the second,

third and fourth stagesf analysis were compared. This study did not aim to make
generalizations regardinbe way children proceeded to accomplishtthe houses

Nevertheless, comparing data from all cases provided a greater understanding of the

19 A more detailed presentation of the omemles that occurred in the fifth stage of analysis
is provided in Chapter 6 (Sectiénl.2.1 p158
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strct ure of e a ¢ h ang hetpedptbes idenifcdtionvoif gayneplay

patterns

At this point, it is importat to summarise the research design of this research in

order to map the methods of data collection and data analysis to the research

guestions. Te theoretical framework informing this research is soditural,

adapting ideas frorActivity Theory, socio-cultural theories of mediated activiind

constructionist epistemology. Earlier, | have stated that the unit of analysis for this

resear ch was -drdcted Aptiors.yl Baveshighlightedthe importance

of identifying and studying indivicul s 6 goal s b eecgmalsgheir wi t hi n t h
mathematical thinking was expected to be revealed. As explained earlier,
participants?©o mat hemati cal thinking S s ha
mediational tools and social interactiohe main method for tlecting data was

observation and data were recorded using a Screen Recording Software which is

able to record both audio data (participant
activity on the computer screen) simultaneously. | needed to monitor particips 0

gameplay due to ethical reasons and | was an observer as participant, but did not
interfere with participantsé actions or deci
during data collection, casual observation/reflection notes were also recorded and

were used as supplementary data.

Furthermore, lie six stages of analysis were conducted in order to provide answers

to the major research question and the four researciyumgiions.The stages

worked together in order to help me make interpretations negarg pl ayer s 6
gamepl ay, mat hemati cal thinking and playerso
gameds artefacts. For examprgéethitdbtage codi ng an
of analysis allowed me to later on focus on the mathematical aspect byingvisit

MU-coded parts of playersd gameplay for furth
analysis As explained earlier, each stage of analysis fulfilled a specific purpose and

was connected to specific research -qubstions of this research as shown in

Table3-10below.
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Epistemology Theoretical Perspective | Methodology Methods Analysis stages
Constructionism | Elementdrom: Embeddeemultiple case | - Observation 1. Opencoding (Rs®: 1, 2,3
f Activity Theory s.tgdly conS|sttezddput of 4 :hrOtig_r:]scre:n r 2. Go;l and sqtgostldlrecte; A(?tlons
f Saxe (1991) socio single case studies. eco. |.g software ( . a »ermedgent goaJyRsQ: 9
(audiovisual data) |3. Majorgoals,Sulpoal s angc
cultural model of . .
Participants: - Researcherinthg parameter$RsQ: 1,4
emerged goals . . ,
(adapted model) - two 9 Y2yearold girls | same room 4. Socb-cultural talk analysis (RsQ)3
P -two 8 Y2yearold boys |-Re s e ar ¢ h|5. Identifying the mathematics and
- two 12yearold girls reflection notes mathematical thinking (Rs@;, 2
- one 12yearold girl and 6. Crosscase analysis (RsQ; 2, 3, 4)

one 12 yeapold boy

Table 3-10: Summary of the research design of this research

20RsQ: Research StQuestions
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3.6 Reliability and validity

Establishing reliability and validity when conducting a research project, is often an

essential part of it (Creswell, 2007). Research is reliable when another researcher

can later follow the same procedures of the original research and get the same results

(Yin, 2009). Miller (2008, p. 910) states th&validity of all research is heightened

by ensuring that research procedures remain coherent and transparent, research
results are evident, and r &leverthetesshasconcl usi o
Ridgway (1988) claims, within qualitative research, validity and reliability are

mostly intertwined because the one is often an inherent of the otltleis tasearch,

the same data collection procedures were followed in order to collect data that

formed the fourcases. In addition, the same transcription and analysis protocols

were followed in order to transcribe and analyse data for the four cases. This

minimized errors and ensured internal validity (Yin, 2009). Furthermarell

stages of analysisusedtables produced iMS Exceland MS Wordin order to

organize, code and link the transcribed data with @kact timeframes of the

audi ovi sual recordings. This minimized resea

during the transcription of data (Dicks et 2006).

Lastly, selected data transcriptions were used in order to estatleshcoder

reliability (Tinsley & Weiss, 2000). The selected data transcriptions and a two

paged text describing the analysis procedures and codingivwes tg9 Dr. Eleni

Demoshenous. Eleni is a recefhD graduateof the University of Cambridge

whose researcis related to Mathematics Education and is also a native speaker of

the | anguage t h&len haafirst become avare sfdhe overalld .

scope of my researskihen we both participated in th® 8 ERME Summer School,

in 2012. Since then we occasionally meet and discuss researeu nelatters and

sometimes our PhBesearch. Even though Eleni was aware of my overall theoretical
framework, she had nevercodedany my r esearchdés data up to t

to be the intecoder researcher for my study.
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3.6.1Inter coder reliability

In order to check the reliability of the coding schema that | had developed and
applied during the analysis of the data, Eleni andad la meeting that lasted
approximately three (3) hourShe meeting took place right after | had finished the
first four stages of the data analysis for all groupsgting the meeting Eleni was

first given to study a print copy ofable 3-8 and Table 3-9 that were presented
earlier inthe stages of analysis. In addition, flevas given a pagef brief
definitions of major goals, sufpoals, Cumulative Disputational and Exploratory

Talk, similar to the ones illustrated in SectioB$.2.3and 3.5.2.4 earlier Eleni
studied the tables and definitions amten she confirmed that she had understood
the codes sheas given a table that gsented theoding! had already made fa
specific9mi nut e episode of St efbllbvang Bable3-9K=at er i
structure This extract was chosen because it involved almost all codep{dram
Disputational Talkand Game Prior Understandipgln addition, the respective
audiovisual data extract was available to Eleni for replag the respective data
transcriptions in printEleni read the readymade table of codes and she was
rewinding the video data and reading the data transcriptions several times, whilst
marking the codes of the table that she accepted. Eleni circled two codes that she did
not understand; PVA and CCA. She said that she could not see the difference
between them. Thud, discussed and explained the two codes to her and she
understood the difference but suggested that | should rewrite the definititims of

two codes inTable3-8 to make it clearer, which | did.

Next, | asked Eleni to code, alone, an6 nut e extr act of St el
gameplay, from House 1 gameplay, using the coding schema. The specifit extrac
was the creation of the dining room area offthst housethat occurred right before

adding the dining tablesvhich was the 9ninute extract that was given as an
example. It waselectedbecause it involved actions related to the same room of the
house. Whilst coding this extract, Eleni had available:

1 Table3-8, Table3-9 ard the definitions of the codes
T A transcription of-mpdteseytract sdé6 t al k duri

1 The éminute extract of audiovisual data (video)
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1 An empty versiorof Table3-9 for her to fill in during coding

Eleni viewed and listenet the audiovisualdata once, then rewound it and replayed

it intermittently whl st noting the -@goala jEteni @sked toa | and s
comparehe goaldefore proceeding with the rest of the coding. We compesd

and apart from some differences in wording,
and subgoals was the same. Elethen codedthe type of talk, the initiation and

processing of the major goal and sydmls and whether the goals were achieved.

Figure 3-3 below showsa comparative table of my <coding
coding of this éminute extract. The columns greycolour show my coding and the

columns inwhitec ol our s h o ws Aschnebe seénshiyigure H3iElery .

missed three codes that | had marked the specific extract (shown in a red colour).

However, overall, | used 25 codes in my coding whereas Eleni usdai28-11).

The percentage of our coding agreement was 88% (=22/25*100%).

Codes Researcher Eleni
Conventions /| GVA 4 2
Artefacts GR 2 2
PVA 3 2
CCA 0 0
Prior MU 2 2
Understandings EU 7 7
GU 1 1
Players K 2 2
S 4 4
Type of Talk DISP 0 0
CUM 3 3
EXPL 2 2
CUM/EXPL 1 1
Total 25 22

Table 3-11: Comparison of frequency of code entries (Researcher and Eleni)
Nonetheless, as shownhingure3-3, theonly difference in our coding was the three
codes that Eleni had missed; 2 GVA and 1 PVA coéedlowing a discussion
wherel explained why | coded those 3 codes at those moments, Eleni agreed with
my coding and she said that this was because she was confused with the definition
of GVA and PVA and | should clarify them in the final vers{@able3-8).
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House 1 - Stella and Katerina — Create the dining room (Intercoder reliability)}

A Timeframe B. Goals =T r—— D. Type of talk|D. Type of |E.Initiated |E. Initiated |F.Processed |F. Processed |G.Achieved? |G.Achieved?
i (‘major’) ’ g Andry talk Eleni |by Andry by Eleni by Andry by Eleni Andry Eleni
P d P: d
1.To create the None None K K None None aused (see aused (see
L. None Goal 3) Goal 3)
dining room
GVA (menu) None None
2.1 Choose a coffee | )y CUM 5 5 EU EU
table (design and
colour) from the menu GVA GVA
2. Add coffee CcuM CUM S s EU EU
tablesinthe 2.2. Reamange sofas
living room and couches so as to YES YES
EU EU
area place the coffee tables
PVA MU MU
2.3. Place another
p. 810 (25:20 - coffee table (bigger) in [CUM CUM GVA GVA EU/GR/GVA [EU/GR
31:33) front of the couches
) EXPL EXPL SE Rl L © (continue (85 EU YES YES
3.1 Decide where to goal 1) goal 1)
ini linked t linked t
create the dining room vin PVA (linked to (linked to
goal 1) goal 1)
3.2 Add the walls to 2L EXPL £ 5 G GR
3. Tocreate create the room
the dining 2L EU
room (see goal | 3.3. Reform the walls VES YES
1) so asto createan CUM/EXPL | Cum / K K GU GU
uncommon (?) EXPL(?)
("mopagevo”) shaped PVA PVA EU EU
dining room area like
they did with their MU MU
bedroom’s walls
Figure3-3: A comparative table of the resear chetadts

(Andry)

an

(
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3.7 Ethical issues

The research design of this research was approved ljniliersity of Leeds Ethics
Committee $eeAppendix G p.289. | havediscussed possible ethical issueshe
application submitted to the committee and appropriate changesre made.
Participants of this researalerechildren under 12 years otbatwere asked to play

a game that is PEGI rated as 12 (advised to be played by 12 years and older). As
explained earlier, 1 needed to be in thanearoom with participants. It was

ef

(@)
(7]

acknowledged thaty presenceheremight haveresuledt o t he obcser ver
(Spradley, 1980). Thus, | was particularly careful to make sure that participants felt
comfortable with me before participating this research. As required by the
regulations, both participants and their paresgsed an informed consent form

before participating in this research. Parents were informed regarding the general
scope of this research and the exact procedures that their children would follow
while participating, as well as the way and the reasons why their children needed to

be recorded € Information SheehiAppendix Cp.285. Then, they were asked to

sign an informed consent form (s&ppendix G p.284). Even though children were

minors, | provided them with an informed assent form as well, which they needed to
sign (seeAppendix G p.282). | aurally informed both participants and their parents

of the researchodés pnocevdealest héddlowegeray chosdi
participants, as t his mi ght have hi nder ed
collection (Cohen et al., 2011). Nevertheless, | informed participantsit the
researchoés aims after the data collection wa
that participantsé data were confidenti al an
I, the researcher, know the association with their real names. Data were encrypted

and were kept in an encrypted hard drive.
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Part II: Results and Findings
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Chapter 4 Description of the four cases

The Resultgart of this thesis includes three chaptetéiapter 41 Description of

the four casesChapter 51 Gameplay, goals, actions and tadkd Chapter 61

Episodes of interesEach chapter is written and presented in a way to help the
reader go through the results that derived from the six stages of an&gsis
Section3.5.2 p. 71), startingwith an overview of tle players and their artefacts in
this chapter, then focusing on specific
actions and their talln Chapter Zand lastly presenting episodes of interest related

to the research questiomsChapter 6n prepaation for theDiscussion chapter.

Thischapter s ai m iingodutestoef foul chse stiidies eftthis |1 t
research by presenting the players whdipipated in this resear@mdby providing

an overview of the two houses they created during their gameplagemodd it
provides further information regarding The Sims3 so asto help the reader
understand the ganmontent menu and gameplayrhere are five sections in this
chapter. The first fausections present the case studies in the chronological order

t hat this researchos dat MarieseandeChristmd | e c t
(Section4d.l1), Case stdy 27 Alexia and Eleni(Section4.2), Case study B George

and Nikos(Section4.3) and Case study # Stella and Kateringd.4). Lastly, in the

fifth section(Section4.5) a brief summary of the four groups is provided idesrto
connect this chapter to Chaptethat follows.

4.1 Case study 1: Marios and Christina

Marios and ChristindM&C) are 12 years old (Year 6) and they live in a suburban
area in Larnaca. They have been friends since kindergarten, they go to the same
schod and they said that they meet and play almost daily during summer time
because they live close to each other tmair parents are friends. Neithafr them

has playedThe Simsseries before. Nonetheless, during data collection, Christina
mentioned that shhad heard of the game before through one of her friends who is a

Sims player. She said that she did not play the game herself but was aware of the
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gameds ai ms. Dur i M&C talkeed about buying thelgamee lat i n g,
addition, during theirthird meeting they mentioned that they were aware of a
keyboard cheat that players use in order to increase the buddet fBims3 game,

which they searched the internet for. However they did not cheat in their gameplay.

A general comment on Mariosand Chrisnads i nteractiosn during t|
that at the beginning (firsneeting), Christinaappeared tde more in control of

their gameplay. Even though they both had almost equal time controlling the mouse,

Christina was the one sharihgr opinion a lomore than Marios. In fact, there were

ti mes where Christina was not even asking f

stating what their next move was going to be and Marios mostly replied with a

AYesd to Christinabs sugge®wardethesendoof r emai ned
the first meeting and especially during the next two meetings, in which they were

building the budgetonstrained house for the family, Marios begun sharing his

opinion mor e of t en and spoke up when he d

suggestions. This allowed them to express their rationale before acting.
4.1.1DescriptionofM&C6s Houses

M&C built the two houses in a total of 5 hours and 47 minutes of gameplay, in 3
meetings. Ashown inTable4-1, they spent 3 hours and 49 minutes of their total
gameplay to build House 1 (less budget constraints) and 1 hour and 45 minutes to
build House 2 (for a family, with budget constraints). Hogrexthey created and
furnished the ground floor of House 1, then proceeded with the building of House 2
during the 2% and & meeting and then returned back to House 1 to furnish the
upper floor after they had finished House 2.

Gameplay Furnished lot  Unfurnished Initial Final

time (h) value lot value budget budget
House 1 3:49 81224023 886388 - -
House 2 1:45 817491 81508 820125 89

Table 4-1: M&C overview of Houses 1 and 2

1§ Simoleos: the gamedés currency symbol
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When players are in the Build mode of the game, a box appears on the top left
corner of the screefFigure 4-1) that indicates the value of the lotthdut any
furniture/appliances upfurnished lot value and the value of the lot with all
furniture/appliancesfirnished lot valug It is worth mentioning here that menu
items that can be found in the Build mode tbé game are included in the
unfurnishedlot valuesum and menu items that can be found inBhg mode are
included in thefurnished lot valuesum. However, it was noticed by the researcher
that items that appear in both modes, such as wallpapers can change the value in

both Furnished and Unfoishedvaluesums.

The final unfurnished lot valuef House 1 was 8&®88, whereas th&urnished lot
valuewas 822023, almost three times thumfurnished lot valu¢Table 4-1). This

means that players created a house, the furniture and appliances of which had an
overall high value. For House 2, Marios and Christina had to create a loouse f
family with a total of §2@25 available budget to spend farying a lot and building

a house. When they finished HouHoese2, t he
had anunfurnished lot valuef 81508 and &urnished lot valueas 81491. This
indicates that, in comparison to House 2, House 1 was largsizénand was
equipped with a larger number of and more expensive furniture and appliances.
More details regarding the structure and contents of their two houses will be
presented next.

4.1.1.1M&C House 17 less budget constraints

Marios and Christina chose to llitheir house in an empty lot in Sunset Valley
city. After going throughiindomparganmodhé s ma |
game 0 9 (40X80) ot that was placed near the lake. They started creating
foundations without explicitly sharing a plaagarding the sizer structureof their

house. In fact, they added foundations and then decided to enlarge them or delete

2 The final budget is the remaining amount that is automatically calculated by the game,
after subtracting the expenses made by the family. One would expect that the Final
Budget is the outcome of the Initial Budget amount miiousished lot valuemount.

This is not always the caseThe Sms er i es because players 61|
delete items that are in the Building mode menu, as they do not get a full refund. For
example, a wall is wortB70 but when is deleted by players, they &8 as a refuth
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t hem. Overall, M&Cb6s house was a quite big |
Sims houses. As they were building the foundatiohsisGnastated that sheanted

their house to have anit®dscsommon efoniogbe) uilta
H1 1 M13) but when they deleted parts of the foundations, Marios wanted to refine

them so as to get a rectangular shape. As a result Housmdechseveral shapes

before ending up in the one shommrFigure4-1 below.

Figure 4-1: M& C House 1 foundationginitial)
As can be seen iRigure 4-1, when Marios and Christina were creating the walls

around the househey consciasly stgpped and left some parts without walls in

order to place the doors and glakeors (CAil eave t hat. Wedoorsvi | I add ¢t
t h e,H&IAM1). This was something that Stella and Kateri@ade study ¥group

did while creating theifirst house as wellNonethelessjn the waytheg a me 6 s

mechanics work, a door cannot be placed if it is not supported by a wall. Thus, when

theylater ontried to add the doors they got a pgp message from the garfgame

restriction) notifying them sdtéd int ddding walls imthe 6 whi ch

missing parts.

The ground floor of House 1 included a kitchen, a living room and a bathroom. In
addition, the lot also included a swimming pool, a fountain and some trees

3 H1-M1 is short for House 1 Meeting 1
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(Figure 4-2). The upper floor of House 1 had & C éssparate bedrooms, another

bat hroom and an area of Mari os 6shhreddr oom
pl ayr oo mbo firstbheetingM&C atrbgeu ed about the bedro
allocation; Christina had a larger area of tiwst floor as her bedroom and,
accordi ng abeterwwr, i aovh,erfeas Mar i oFgurdd8d a s
andFigure4-4).

Figure4-3: Christinads bedroom (fi ne
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Figure4-4:. Mari os0 bedroom (left), Christinabds be
When Marios and Christina started furnishing House 1, therelarge sized areas

which seemed 6&édemptyd mang df the bame furdteeecand ed t o ad
appliances n order to o6fi || in the spacedo, 1 .e. Dby
in the bedroom or 4 toilets in one bathroom. Considering difedlouse, this was

somet hing odd. However, this was one of t he
having empty aas as a result of creating a large hotieés is illustrated irmore

detailin Chapter gsee Sectio6.2.1.1 p.167).

4.1.1.2M&C House 27 with budget constraints

The researcher demonstrated the family inventory menu and highlighted the new

feature of this aspect of the game, which included a budget. Playersivedeced

to theSimoleos (gameds currency) and were asked to
inventory*. Marios and Christina chose to build a house for the Williams family (a

couple wth a baby) with a budget of §285. When they tried to place the family on

an empty lot, they realized that they could not, because the empty lots were not

availablé. They discussed whether to merge the Williams family with existing

4 This was done for all groups, in a similar manner

S The Sims3 allows players who wish to place a Sims family from the inventory into the
neighbourhood to only buy existing houses/buildiagd not empty lots
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families or buy an existing house for them. But they wanted to buy an empty lot and
build a hous from scratch for that family. Then Marios suggested choosing an
empty lot (without choosing the family) and build one square of foundation and save

t he game. Mari osd pl an woytheganasatbuse he |
rather thanan empty lot and was available for purchésé\fter doing that, they

chose the family and bought the-louse. Initially, they created a 24X20 house
because they wanted to create a small house, as they said. They then added and
deleted foundations until they got a nlable shape of the houg&igure 4-5).
Marios did not want the familybés baby t
wanted to have frlate®p arAat s omendracsorm hiey ad
started furnishing the roos of the house, they realized that they did not have
enough money to add a toilet in the bathroom. They decided to stop and continue
building the house during their next meeting as having a bathroom was important to

them and the familyds needs.

Figure 4-5: M & C dHpuse 2(2" meeting stage)

6 Marios and Christina were the first group to play the game and their proposal of adding a
foundation square in the empty lot so as to be considered as a house was what the
researcher suggested later on to other groups to do. In fact, this wasytheaphd get
a family from thenventoryto buy an empty lot!
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During the next meeting, Marios and Christina decided to reduce the size of the

house by deletinghep ar enttlkebabpypds bedrooms in order to
familybés budget b aalmedraom nextTohthe kitcherhaegeaandr eat e d
placed trees in order to decorate the afégufe 4-6). Eventually, Marios and

Christina ended their gameplay of House 2 with a budget balance of 89, despite the

fact that they wanted todge the family with more money. This was becatisy

needed to refine their hoyday addirg wallpapers and making sure that there were

not unfinished roomsso as to miee their Simshappier. This was something that

was i ndicated Imnypodand aeedgneetars tha apBeavimsn they

played withthe Live mode gameplay. This will be foerly discussed ihapter 6

(see Sectio®.2.4.1 p190.

Figure 4-6: M& CO6 s H dalmest findl)
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4.2 Case study 2:Alexia and Eleni

Alexia and Eleni (A&) are two 12 yeaold girls (Year 6) living in a suburban area

of Nicosia. They have been friends for six years and they go to the same school.
They live close to each other and their parents are friéktde playing the game

the girls mentioned thatey enjoyed art and music and that they wanted to become
fashion designers in the future. During their gameplay thianted their house to

look nice so they spent a lot of time decorating and changing the colours of their
houses. When their gameplay was®t r ai ned by the famil yos
girls seemed disappointed with the cheap choices they were making, in terms of the
appearance of the house and furdturb ut o nce t h eCyeate ®Styember e
option of the game that they had discadeduring theHouse lgameplaythey

seemed happier. They used this optiolot in order to decorate the 2nd house, the

way they wanted without having to choo

b et tDaring House 2 gameplathe girls mentioned that tiiewere aware of

keyboard cheat s, related to the budgetd
They had not playe@ihe Sims series before but they admitted that they had talked
about it with friends at school and that they had done an online saiaoch the

game.

A gener al comment on Al exia and EIl eni 0s

mostly agreed before proceeding with their actions for building both virtual houses
but it appearsthat Alexia was the one that initiated their next moves tmos
frequently. Eleni was the one mostly agreeing and asking what their next moves
would be. However, they both had their inputtrrilding, furnishing and decorating

thetwo virtualhouses.
4.2.1Description of A&E6 s Houses

A&E Dbuilt the two houses in a total of 3 hours and 46 minutes of gameplay, in 2
meetings. As shown iable 4-2, they spent 2 hours and 10 minutes ofrtheatal
gameplay to build House 1 (less budget constraints) and 1 hour and 36 minutes to
build the House 2 (for a family, with budget constraints). The girls created and
furnished House 1 during tHest meeting and then proceeded with building and

furnishing House 2 during thé“2meeting.
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Gameplay Furnished lot  Unfurnished Initial Final

time (h) value lot value budget budget
House 1 2:10 67758 846759 - -
House 2 1:36 812281 810671 §20000 86459

Table 4-2: A&E overview of Houses 1 and 2

The final unfurnished lot valuef House 1 was 84%9, whereas th&urnished lot

valuewas 86758 (Table4-1). This means tha&E created a house that was more

bal anced in terms of the furniture and appl.i
value in comparisgrfor examplet o Mar i os and Christinads Hous
A&E selected a faily with a totd budget of 82000 available to spend for buying a

lot and building a house. When they finished House 2, thefang 6 s budget bal anct
was 8@59. House 2 had amnfurnished lot valueof 810671 and &furnished lot

valueas §1281. This indicates that, in corupson to House 1, House 2 was smaller

in size and was equipped with a smaller number of and cheaper furniture and

appliances. More details regarding the structure and contents of their two houses

will be presented next.
4.2.1.1A&E House 1i less budget constraits

Alexia and Eleni chose to build their house in Sunset Valley city. They chose a

20X30 lot from the map that was placed near the lake. They created a single floor

house the size of which was influenced by the neighbo h o u s &iguse4-8).i z e (

While building the foundations, the girls zoomed out the camera and noticed the

neighbar 6 s house and they deci deAlexidsaid:cr eate a
ioh, I[tohoek naeti ghbour 6s house, I tAE.nk we need
H17 M1) and Eleni agreed.

Figure4-7.A&E compar i ng their foundations to the
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Their first house had a kitchen, a livimgom, a bathroom, a bedroom, a playroom
and a dining room. The girls created hallways in a cross shape in order to make their
rooms accessible. They first created rectangular shaped foundations which they
separated in 4 rooms. Unlike the other 3 groups, dhis followed a different
pathway of building their house; they proceeded with furnishing and decorating each
room before moving on to the next one. When they created all four rooms they then
decided that they needed a kitchen and a living room whielg built as an
extension of the other four rooms (s€&gure 4-8). Per haps A&EOGSs b
sequence of first furnishing each room before building the next room was one of the
reasons why those girls managed to buitirall housé in comparison to the othe

Si ms 0 ThndHouseelsgameplay.

It is worth mentioning that, initially, they wanted to turn a room of the house into a
fashion studio but because they could not find sliding doors and other accessories
that they needed for that room, they abanddheddea and they used that room for
a babyds pl aylnfachwhendhkytwere talking dbout this house, they
referred to a third person The woman wi | | ha@Héir M1 r bed
which indicates that they perhaps considered that thechtbey were creating was

for someone else, i.e. a Sims character.

Figure4-8: Al exi a and iBbltdoors(flna) House 1
The girls decided to create a swimming pool around the house except from an area
of grass near the pavement so as to cre:
had alreadycreatedeach roomthey haddifficulties with the accessibility of the

house, as t he front entrance of t he h
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bathroom/toilet. They faced difficulties creating entry points for their house and they
spent some time figuring out ways on gettingrg points without deleting the
swimming pool. Even though they wanted the swimming pool to be a unified one,
they eventually had to split the swimming pool in three parts in order to create
foundations 4s pathways) and make entry points for the hallwags the living

room as showm Figure4-8 andFigure4-9.

Figure4-9: Al exi a and 1 Bdoers(find)s House 1
4.2.1.2A&E House 2i with budget constraints

The girls chose an empty | ot frmani t he Gl ovel
roommates) thahad a 82000 budget. They created a single floor house with a

shared bedroom with two beds, a kitchen, a living room with a dining table and a

bathroom. They were aware that the two Sims were not a couple (roommates) but, as

theysaidii| t 6s a &y gc a o oanththey éreated adbedroom with two

single beds As they were building their house Alexia saild:A bedr oo m, a

bat hr oom, a |living rooménow we do the Kkitche
anything el H2i7 M2picdeairsydat thélrplan might have been to

build what was6é n e ¢ e.sTheg chpsg the cheapest available furniture for this

house and they chose the free tiles and wallpapers to decorate the house. The girls,

similarly to their House 1 gameplay, placed the entrasfcthe house in a nen

expected place, away from the street. They used stones to create a decorative
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boarder of the house as they wanted to make a pathway for their Sims to reach the
entrance doorHigure4-10).

Figure 4100 El eni a f'dousklfieali ads 2
The girls were not satisfied with the decoration of this house (tiles and wallpapers
mostly) because they chose to use the f
because the ones they liked and had used infirgihouse were more expensive.
However, towards the end of theif‘2meeting gameplay, Elemememberedhe
0 Cr e at eopton vhichtheyeh@ad first used in House 1 The O0Cr eat e
option SeeFigure4-11) is a feature of the game that allows players to customize
the colour, texture and overall appearance of existing wallpapers, tiles, furniture
colours and so on without increasing the value (price). The girls added free
wallpapers to decorate the outside wallf t he house and t hen
St ydptold so as to change the appearance of the outside walls of the house for
free. They left the familyith a budget 086459 when they finished the house
because as Alexia sail: They ar e (H2EMD). I Thegidsddia not face
particular difficulties with this house as far as the budget is concerned. After
finishing their 29 house, the girls played with their Sims and added stair§Her
Simsto be able to enter the house.
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Figure4-11: Si ms 6 0 C opiant(A&E, dlou&et2)y | e 6
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4.3 Case study 3: George and Nikos

George and Nikos (G&N) are the youngest group of particgpamthis research.

They are 8 and a halfears old ¢arly Year 3 and they lie in an urban area in
Nicosia. They are classmates and good friends and, as they said, they meet after
school and play regularly. They had never playad Sims$ game before but Nikos
mentioned that his older brother played something similar. George and Nikos met
twice in order to build the two houses
mi nut es during their House 2 gamepl ay
present because as he said he wanted to see what they were doing. During their
gameplay and as they were selecting cars for fiveirhouse, George mentioned

that he would like to create a car repair garage in the game, because he wants to
become a car mbanic in real life. It is worth mentioning that the boys faced some

di fficulties navi gat alsogsing time kayboad shatenis 6 s n
during their first meeting and the researcher was providing tips in respect to the
game 6 s c o nnehauld obgamepldyt heweve they could handle the mouse

and keyboard quite successfully on their own.

A general comment on their collaboration is that Geapgpeared tcshare his
thoughts with Nikos more than Nikos did. George usually justified fggestions

and requests whereas whenever Nikos controlled the mouse, he tended to
add/subtract items without justifying his choice. He did, however, wait until George
agreed. What was noticeable was that during the building of theoRse (with

budget costraints), George was more active in comparison to Nikos and expressed
more often his O0frustrationdé when they
Ni kos was sometimes distracted either b
for a few minutes or byaing snacks. Hence, he was not looking at the computer
screen all the time. By the end of th& teeting, George asked the researcher
whether she could provide them with the game to continue playing. Lastly, when
they were finishing their " house in Hase 2 gameplay, George said that he
enjoyed creating both houses whereas Nikos said he enjoyed creatiingt theuse

because they could add as many cars as they wantedasnydtemsvere free.
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4.3.1Description of G&N 6 bBlouses

George and Nikos built the two houses in a total of 3 hours and 1 minute of
gameplay, in 2 meetings. As shownTiable4-3, they spent 1 hour and 59mtes

of their total gameplay to build House 1 (less budget constraints) and 1 hour and 2
minutes to build House 2 (for a family, with budget constraints). In order to finish
thefirst house, the boys had to work on it for the first 15 minutes of the@eting.
Furthermore, when they were done with thélf Bouse, they returned to thiest

house in order to add 4 cars.

Gameplay Furnished lot  Unfurnished Initial Final
time (h) value lot value budget budget
House 1 1:59 §91802 880670 - -
(8321007
House 2 1:02 817732 816602 §20000 §222

Table 4-3: G&N overview of Houses 1 and 2

The final unfurnished lot valuef House 1 was 8&¥0, whereas th&urnished lot

valuewas 89802 (Table4-3). When the boys added the expensive cars to fingtir

house in the end of theif2meeting, thdurnished lot valugyot §32D02. This was

because they selected four cavkich they cost a total of §2200. Stella and

Katerina group Case study ¥was the only other group which added cars in their

house, increasing the totirnished lot valueAlthough the game considers cars as

pat of thefurnished lot valugfor the purposes of this research and in order to be

able to analysand comparé¢he cost and size of their house, the value of the cars

will not be calculated in the totélirnished lot value T hu s, for G&NOG6s game

the ptal furnished lot valu®f theirfirst house wasonsidered a§91802.

For House 2, George and Nikos selected a family withtal tudget balance of
8200 0 0 . When they finished House 2, t he fami/l
House 2 had aanfurnishel lot valueof 816502 and durnished lot valuef §17732.

The total value of the furnished | ot of G&N&ds f
the boys added cars to their house the indicated by the game totalfuinibbed lot
valuewas §321.002
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This indicates that, in comparison to House 1, House 2 was smaller in size and was
equipped with a smaller number of and cheaper furniture and appliances. The boys

did not manage to finiskHouse 2wi t howu't spending the ent
balance and therefore, similarly to Marios and Christina, they had to think of ways

to increase the familybés budget. Mor e d:¢

their two houses will be presented next.
4.3.1.1G&N House 17 less budget constraints

George and Nikos chose an empty lot in the Sunset Valley city. The lot was facing
the lake because as George stéitadh e r e i(Hl T M1). Miduse in@s a three

level house in which the ground floor had two toilebms, a bathroom, a kitchen

and a living room Kigure 4-13), the first floor had an extra kitchen room and two
bedrooms which were connected with two bathrodrngufe4-16 andFigure4-17)

and the third floor was left empty apart from the staircase they had added to connect
all floors of thehouse all the way up to the roof. They created two swimming pools
on the roof Figure4-14) which, as an ide started when they noticed that the roof

could be flat, while they were creating the first floor of the house.

Figure 4-12: G&N 1 Ground floor structure (House 1)
There was not seem to be a plan when they started creating the ground floor rooms

but they both agreed to create a kitchen, a living room and toilets. They created the

rooms of the ground floor withoytlacingany furniture init and they then placed



- 106 -

doors windows and lights for all ground floor rooms as shamvRigure4-12 above

and moved on to create the upper floor.

It is worth mentioning that tlyeadded windows on the internal walls of the house

and when they were asked by the researcher why, they said that they wanted to be

able to see what was going on in the ho(isgure 4-13). They also changed the

shape and allocation of the rooms in House 1;¢
with their gameplay. For example, the kitchen area was initially two rooms which

were merged into one.

Figure 4-13: G&N 1 Ground floor (House 1)finished
The boys did not seem to have a plan regarding the size of the bedrooms of the

upper floor either. They created a bedroom on thesai® of the house which was

attached to a bathroom and then another bedroom on the opposite side of the house,

attached to a bathroom as well. Seeing that there was a large empty area between the

bedrooms in the upper floor, Nikos suggested creating &ta exom on the first

floor which they could use as their kitchen but he did not explain why there was a

need for a second kitchen in the houB&gre 4-17). It is worth mentioning that

before furnishing the upper f 1l d&loods r ooms, |
which led to the roof with the two swimming podisgure4-14).



Figure 4-14: G&N T Roof (House 1)
They then returned to the ground floor to place furniture. The size of the ground
floor (and thereforghe other floors of the house) was relatively large in comparison
to the other Sims houses. Thus, when t
rooms, there was a | ot of fAemptyo space
similarly to Marios and Clistina. They placed two bathtubs in one of the bathrooms
and they also placed 16 benches in the kitchen. It seemed that they wanted td | i n
t he e mpt(HLT M1, ascGedrge said with moitems fFigure4-15).

Figure 4-15:G&N 1 Gr ound fl oor k(HduseH)enbés benc
When the boys were done with the ground

rooms. The boys referred to the bedrooms and bathrooms of the upper floor as their
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own and they furnished their bedrooms and bathrooms individually. However, they

were talking,setting questions or providing advice when each one was furnishing

his room at that time. For example, Nikos added a shower and toilet in his bedroom

and George asked him why, because as he said, halreadycreated a bathroom

just next door. Nikos rdjed that hewanted a shower in the bedrodimf or a f ast
s h o w(elxiavl).

Figure4-16¢ Ni kos 6 bedroom and bathroom

Figure 4-17: George bedroom and bathroom andirst floor kitchen
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4.3.1.2G&N House 27 with budget constraints

George and Nikosvent throughall available families in the family inventory, so as

to choose the faily to build House 2for. Nikos stated that a couple (man and
woman) is not a family and he wanted to discard all couples from their choices.
However, after viewing all available families, Nikos suggested choosing a family

with a high budgebalance The researcher al so pointe
that the gaméad for each family and explained that the more members a family had
the more difficult it was for players t
gameplay. Even though Nikos initially discarded the couples, he eventually agreed

to choose the Glovefamily (a man and a woman who wei@mmates) with a

budget of 82000 (the second highest budgethich was suggested by George. As

they explained, thechose thepecific familybecause thelgad enough money, were

young and not difficult to play.

The loys started looking for a lot to build the house for the Glovers and George
suggested getting a certain lot that was near the sea. The researcher mentioned that
the specific lot was wdn 86800 and the family had 8200 as an overall budget.
Nonetheless, €orge and Nikos stated that they could manage to create the house
because they planned to build a smal/l
important for them to be near the sea. They placed the foundations and walls and the
budget 6 swenbdawnto B8B7 Figure4-18). At that time Nikos asked the
researcheriwe have so |l ittle money nowé what
mo n e YH2 © M2). The researcher answered that furniture and other features of
the building mode will start having a red colour indicating ttta family cannot

afford to buythem

The boys deleted the ground floords foutl
more money and decided to havsirglefloor house Figure4-18 shows the initial
design,Figure4-19the second stage where they deleted part of the south area of the
house to get more money aRdjure4-20 shows the fial structure of their house, in

which they deleted parbf the house, to get more money.
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Figure 4-20: G&N 1 House 2 (final structure)
G&N eventually created four rooms; a bedroom, a kitchen, a bathroom and a living

room for the family All rooms had one door, one lamp and one window. The boys
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added tiles in all rooms but they did not use any wallpapers to decorate their house.
As shown inFigure 4-20, the bedroom was furnished with 1 double bed only, the
bathroom with a sink, a toilet and a shower, the living room had a TV, a couch, a Hi

Fi system and a table with two chairs and lastly kitchen was equipped with a

table with two chairs, a fridge, an oven, a dishwasher. The boys played with their
Sims when they had finished House 2 and made some adjustments to their house,
such as adding stairs in the front entrance so as to get thesrisithe house. In
addition, the boys added a-Hii system so as to increase
they noticed that their entertainment meielicatorwas low.It is worth mentioning

t hat their Simsd overall mo o @ thenetliee r wa
groups, they had left parts of the house unfinished, but the boys did not see that. For

example, as it is shown Figure4-20, noneof the rooms had wallpapers.

4.4 Case study 4: Stella and Katerina

Stella and Katerin§S&K) are 9 and a halfears old and they both live in an urban

area in Nicosia. They are both in the same classroom (early Year 4) and they have
been friends for three yearsh@y meet and play regularly, because they live close to

each other and their parents are friends. None of them has fdlhgeSimsseries

before. A general comment on their collaboration is that Katesaganed more
comfortable controlling the mouseNoneheless,s he asked f or St el
before proceeding. During that time, the girls discussed their actions beforehand and
Stella was the one using expressions |
using expressions | ikRe.ddDualilingwd hpl ac g
appeared tovork together smoothly and did not have incidences of tension between
them apart for a time when Katerina wanted the familli@fise 2o have a dining

room and Stella did not.

Overall, they both agreed on moéttleeir activity. They were both happy with their
housesd appearance, einitally happy omithg Hous¢ B ey w
appearance and furnitur@imilarly to A&E, the girls spent a lot of time deciding on
paintingdecorations and colours of tiles, wallpapers and furniture for their house as

the appearance of the house seem to be very important for them. Stella mentioned

during their gameplay that she was going to Art classes and she liked the paintings
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that the menwf the game hadls&K di scovered the 6Create

a

the O6Eyedropper 6 opti on wHduseRwhitstrsavjng us e d

on the budget.
4.4.1S&K Housesi Description of Artefacts

Stella and Katerina built the two houses in altofa4 hours and 57 minutes of
gameplay, in 2 meetings. As shownTiable4-4, they spent 3 hours and 42 minutes
of their total gameplay to build Hea 1 (less budget constraints) and 1 hour and 15
minutes to build the House 2 (for a family, with budget constraints). The girls spent

the entirefirst meeting and 2 hours of theit%meeting in order to finish House 1

Gameplay Furnished lot  Unfurnished Initial Final
time (h) value lot value budget budget
House 1 3:42 8134778 877214 - -
(8304778)
House 2 1:15 815209 813370 §20000 §4.412

Table 4-4: S&K overview of Houses 1 and 2

The final unfurnishedlot valueof House 1 was 82714, whereas th&urnished lot
valuewas 813478, almost two times thenfurnished lot valugTable 4-4). This
means thathe girlscreatedalarge house (folhe Simgyame) which had expensive
furniture. For House 2, Stella and Katerina had to create a houaddmily with a
total of 82@0O0 available budget to spend for buying a lot and building a house.
When they finished House 2, thea mi | y 6 s b ud g 412. Housel 2dadc e
an unfurnished lot valuef 81370 and durnished lot valueas 81209. Thus, the
girls created a smaller housgath less in number and value furniture for the family
in comparison to theifirst house. More details regarding the structure and contents
of their two houses will be presented next.

8 The total value of the furnishedtlo o f S&K©o&s f i 778.tHoweweubsoausey a s
the girls added 2 cars to their house the indicated by the game totafafnisbed lot
valuewas §30478.
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4.4.1.1S&K House 171 less budget constraints

S&K chose an empty lot in the 8get Valley city. The lot was near the lake. Their

first house was a thrdevel house in which the ground floor had a kitchen and a

living room (Figure4-21). The first floorof their house included bedrooms, offices,

a bathroom and a gynmitially, however,they placed their bedrooms and desks in

the first floor but they did noseparatehe rooms with wallsRather, they used a

wall as a decoratindem between the bed§&igure4-22) and their desks and gym

items werecombined This wall was dashed as the girls created a wall with a
pattern: wd T empty spacé wa |l | . Thi s 0das lsandtbing that | | p &
they used in most of the rooms of the house, except from the bathrooms and kitchen.
However, when the girls tried to place the staircase to connect the floors of the

house in their ¥ meeting they had to restructure the entire first floor.

It is worth commentinghat thegirls did not use doors in their house apart from the
front entrance door and the ground f1l oo
dashed wall to separate the rooms and they deleted a wall in the kitchen and
bathrooms in order to create entry points. Thesddloor was left empty but they

put a staircase connecting all floors of the house all the way up to theS&iof.

created a rectangular shape of foundations. After creating the foundations they
placed tiles and on top of the tiles a carpet. They theract e d t he upper f

and carpets. When they were done, they created walls around the floors.

Figure 4-21: S&K i House 1ground floor (initial)
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Figure 4-22: S&K 1 House 1first floor (initial)
During the 2 meeting, the girls continued editing théist house and they added a
dining room and an entertainment area in the ground floor and had to change the
structure of thefirst floor because they faced difficulties when adding the stairs
connecting the ground floor with tHest floor (there were items obstructing the
placement of the stairs). In addition, they wanted to place a bathrodinstdfoor
and did not have spat¢e do so. The final structure of the ground floor of fingt
house is shown iRigure4-23 and of theirst floor in Figure4-24. As can be seen in
Figure 4-24 the girls kept the ddned wall but they moved thmdbeds on the same
side of the wall and created a dashedl room for their desks. The girls added a

swimming pool and two cars so as to finish thiest house.

Figure 4-23: S&K i House 1ground floor (final)
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Figure 4-24: S&K 1 House 1first floor (final)
4.4.1.2S&K House 21 with budget constraints

The girls chose a 800 lot and theylwse the Glover family with §200Qfudget (a

man and a womarijom the family inventory, that G&MNdA&E also chose. They

read the familyds description in the 1in
AWill they stay just good f (H2eM2) Sheyor wi |
decided to @ate a small ground floor house for them and were very clear from the
beginning on the number of rooms they would create and where they would place
them. They created a kitchen in a sim##uctureas theirfirst house (they did not

add a door, but deleted part of the wall to create an entryaaindave mongytwo

bedrooms, a living room area and dmethroom Figure 4-25). They alsocreated

two separate bedrooms because they considered that their Sims were not a couple,

yet. They decided to add doors in thelrooms anthe bathroom ttvaveprivacy.

Figure 4-25: S&K 1 House 2 before being decorated
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During their gameplay and when they started spentimgSim8 budget , Stell a a
Katerina seemed quite emotional and started
such asi We | | you shouldngyp! g¥ou GtelipeHBil @ Dy @ et mo

M2) orAiA N o , you dondét d®telee HAI #M2),ahatbvere mastty TV 0

stated by Stella. Stell@ppearedager to finish the house usiigc heap and stupi do
(H27 M2)i t ems as she s al dokilemgleyused fotthee fAni ce

first house were now expensive. There was an incidence where Stella said that they

had finish with that house and Katerina insisted adding a dining room but Stella did

not want that. Stella wanted to get over with it becauseisld not | i ke the hou
appearancas she saidKaterina insisted and she justified her proposal by saying:

ALook, we haveandthay eeed td ltavea place foraheir guests to

sit!d (they had almost &®0), but Stella disagreed. Then Katerinsisted saying:

Al donbét car e, I owi || d ¢H2i M2¢ andl shédcseated s ha me f o
the dining room Figure 4-26). This was theironly disagreement in their gameplay

but Stella eventually agreed to add a dining table.

It is worth mentioning that once they had their Sims in the house (Live mode) they

saw that they weraot happybecause there were unfinished roomki¢h did not

havewallpapers). They paused the game and they decorated all rooms to make sure

that their Sims were happy. Katerina accider
option of The Simé8 m,@mwinich they could edit the colours of their creations for

free similarly to Alexia and Eleni. As soon as they realized that they could edit the

appearance of the itemStella saidi A h a ! We wi | | continue now!
pretH2yM2). They changed the colour of their t
option but they ould not do the same with the walls of the house because they had

not placed wallpaperand the specific option did not allow editing walls without

wallpapers They eventually boubaetonthédgrishouseods we
discoveredandi s ed the O6Eyedropperd6 option of the g
copy a certain style and paste it. Thus, they managed to clesitedchesslike

patterns of colours on the tileshown inFigure 4-26. The girls were happy with

their choices and the appearance of the house by the end of House 2 gameplay.
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Figure4-26; St el | a a nthoukexftn@)r i nads 2

4.5 Summary of the fourg r o ugprseplay

In The Sims3 game, players can choose to play: i. the Live mode of the game and
manipulate the lives and actions of existing Sims characters that live in the virtual
households, ii. the Build mode ofeglhgame and build from scratch new or edit
existing virtual houses and iii. the Buy mode of the game and buy furniture and
other items for their Sims characters and virtual housegresented in thishapter,

in the way this research was designed, all @esodere played by the players but the

Bui |l d and Buy modes wer e mostly pl aye
Nonetheless, all four groups at some point towards the end of their House 2
gameplay, played with their selected Sims family in the Live mddeenthe four

groups chose to play the Build and Buy Modes, both in House 1 and House 2
gameplay, it was in order to build, furnish and decorate from scratch their virtual
houses6 in the gameds environment. To dc¢
from a virtual city map. This 3D virtual map resembles a-liéalneighbourhood, in

the sense that it simulates the geographical way (location, navigation, scaling etc.)
that houses, plots, industrial buildings, community buildings, roads, green areas and
parks are located on a relifle map. When players click on any virtual itemThe

Sims 3, they get feedback from the game displaying information regarding that
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particular digital item. For example, when players click on an empty plot they get

information sub as the name dlie lot and the size (i.e. 30X40).

After selecting the empty plot, the four
that plot, involved players going through a cycle of actions that are mainly related

to: i. constructing the foundatierof the house, ii. creating walls in order to shape

the exterior and interior structure of the house by shaping the rooms, iii. decorating

the walls and floors of the house by choosing wallpapers and floor designs and iv.

gr o

choosing and placing furniture @n ot her i t ems I n the house.

gameplay, those four cycles were not necessarily observed in that order, although
the groups did start with building the foundations of the house as they did create the

overall area of the house before proceediity the decorations and furnishing.

Considering the process of creating a house inlifeatettings, those four cycle of

actions that were observed during playersoé g

that are followed by practitioners such as asdts, constructors and civil engineers

(i and ii) and interior designers and decorators (iii and iv). Of course, | do not claim
that the processes followed by i practitioners are the same as the virtual
cycles of actions that players made in ordebuild their virtual houses. These real

life processes require specific and sophisticated pralaticed knowledge and skills
which The Simgplayers and, certainly, the young children who playesl glaime in

this research, lack

Following different patways of gameplay, the four groups managed to build two
houses; House 1 with less budget constraints and House 2 for a family with a budget
constraint. Even though they eventually created different artefacts in the game, there
were some similar aspects thfeir gameplaylt appearsthat dl groups created a
higher total value house in House 1 gameplay in comparisihre taouse itHouse 2
gameplayM&C, S&K and G&N created a large house in comparison to the other
Sims houses of the game wherde&E was theonly group who created a single

floor house in House 1 gamepladl groups chose some expensive items from the

gameds menu in order to fNomethdlesshallgrougs decor at e

managed to include in House 1 at least one: kitchen, living room, dining room (or
table), bathroom and bedroom. The groups who experienced difficulties with the
size of the house (M&C and G&N) had many furniture items of the sanuet&i
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equipthe large areas of those rooribis exaggeration in respect to the number and
type of furniture some groups bought for their House 1 in order to fill in the space
instead of decreasing the size of their house might indicate that in less budget

constraints playerso6 i magination was ence

In addition, M&C and G&N created separate bedrooms on the first floor of their
House 1 which they built individually. S&K on the other hand created joint
bedrooms and shared ite on the first floor of their House 1 which they built
collaboratively the same way they were creating the rest of the house. A&E was the
only group whowhilst initially aimedto create a fashion studior themselvesthey
eventually built a house for fictional woman anddid not build the house for
themselves Perhaps this was because they could not find desirable furniture and
other menu items that they considered necessary to use in order to create a fashion
studio. Thus, thegi r | s & i n iabandarled bgaawsé what dhey needed to

accomplish it was unavailab{&resalfi et al., 2008).

When <creating House 2, the grouEsenneede
though all groups choseheaper (and often the cheapest available) items from the
menu in order to furnish their House @&N and M&C eventually spent the entire

budget of the family in House 2 gameplay before completing the hBasgeaps this

was because M&C created a large $meven though they initially stated that they

would create a smaller house and G&N chose an expensive and large lot to build the
house in. InThe Simgyame, the building items (walls, foundations etc.) cost a lot.
Therefore, the two groups had to deletetp of the house in order to increase the
budget and be able to continue building
they did not get a full refund and thus they were also losing money if they were
extensively deleting building items. A&E and S&kn dhe other hand did not
experience difficulties with the budget as they managed to finish their House 2 with
more than a fifth of the initial family
house for the family and both of these groappeared thvave a clear idea of the

houseds structure and furniture.

In addition, another similarity of A&E and S&K groups was the fact that they
wanted their houses to look good and they particularly spent time in House 1
gameplay to make changes to the appearandbeaf house into something they
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liked. In House 2 gameplay on the other hand and with the budget constraint they

had, the girl§ like the other groupé chose the cheapest available items which did

not satisfy their desires in terms of their appearaibes, both groups explored

most of the menu options and as a result, th
which they used to change the appearance of the house and furniture in a cost
effective way. I n addition, Bpfidd wijchoup di s c o\
they used in order to create patterns in the
M&C also wanted theiHouse 2to look good but theyad to use the cheap (and

free) items astheyhadot di scover these options in the g

Lastly, all groups played with their chosen family in the Live mode when they stated
that they had finished the building of their house. Nonetheless, all groups, needed to
pause the game and make adjustments to their house in order to create stairs so as to
get their Sims in the house or add wallpapers and entertainment items so as to
increasetheir Sims mood meter which is an integrated pafhed Simd.ive mode
gameplaySeeChapter 6, 8ction6.2.4 p.190).

Chapter 5 that follows will provide a more detailed description on the way the four
gopsd® gameplay unfolded and the way each gro

the two houses, by illustrating the results from the first four stages of analysis.
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Chapter 517 Gameplay, goals, actions and talk

This chapter presents the results that emerged dumenfyrst four stages of analysis

of eachp a i gameplay.The chapter that follows will present the results that
emerged during the fifth and sixth stages of analy@ie aim of this chapter is to
provide the reader with aneplap goals, adgtiensv o f
and talkpresented the sanweay | analysed the research data in tinst four stages

of analysis(See Sectior8.5.2 p.71). Given thatthe same process of analysis was
implemented for all four caseshe results @ presentedn a way that allows
comparisondetweenthe casesfor every one of the four stages of analy3ikis

chapter is divided ifiour majorsections. The first section describes the categories of

the opencodes har act er i zi n g(firpt stagg ef amalggisThhenmhe p | ay
second sectionpresentst he way pl ayer sd iustatiegptheay un
complexity ofp | a ygealssaidd actions (second stage of analysisxt, the third

section focuses othe way those goals were initiated gmecessed during each
groups6 gameplay (third <etlegrendfs arfaltysei
interaction with each other and results related to their type offtalkth stage of

analysis) Lastly the fourth section summarizes the resuiesented in this chapter

and brings them together so as to link Chapter 6 that follows.

5.1 Overview of gameplayi first stage:open codes andategories

This section presents results that derived from the first stage of andyms
Codes andCategorieqsee Sectior8.5.2.1 p. 71). Overall, 24 opencodesoccurred

which were then categorized into ninategories. The categories were shaped as a
result of groupingthe opencodesthat were relevant and referread a similar
concep. This section is structured as followAErst, the categories and a descriptio

of each code are presentedTiable5-1 below. Next, the frequencies of occurrence

of each open code for each group are presentedlable 5-2 and lastly, the
frequencies of occurrence of each category for each group are presented in

Table5-3. The latter two tables aito provide aasic descriptive statisticverview
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of the results of the first stage of analysis order to illustrée the patterns that

emerged
5.1.10pen codes and categorieis Description

Table5-1 below presents thofecategories an@4 open codes and also provides a

brief description of each open code. A more detailescription of each open code

is provided inAppendix D Extracts from open codes andtegories(p.290) in

which respective extracts act i ons of pl avykmare givergasme pl ay

examples for each open code.

Categories and Open Codes

Category 11 Experiencing the reality of the game

1.1 Considerations aboutthe Pl ayer s explicitly <con
virtual characters in The needs, ambitions and reality whilst playing the
Sims(i.e. Sims family) game.

1.2 Accessibility and Players explicitly statéhat they are making the
usability of the house house they are building accessible and usable f

their Sims (or any other person thatight usethis
virtual housé@.

1.3 Reference to realife Players explicity refertoreall i f e hous
houses6 str uct structure (i.e. their own house), everyday
appearance (culture and experiences and/or cultural customs (i.e. dining
everyday experience) customs) whilst constructing the virtual houses
The Simgame.
1.4 Consideration regarding Playerse x pl i ci tly consi der
Sims famil yds andprivacy by making relevant constructions
privacy and/or changes to the house.

Category 21 Appearance considerations

2.1 Colour the tiles and the Players make changes to the colours of the tiles
walls of the house and walls of the house after talking about their
suggestions

2.2 Alt | oo ks Players explicitly share their satisfaction with th
result of their building activity and/or choices.

2.3 #dlt | oo k s Players explicitly share thedissatisfaction
i ke ito regarding the result of their building activity
and/or choices.

2.4 Appearance in Pl ayers compare their
comparison to other Sims appearance of other creations they had made ir]
houses the game (i.e. previous o u s e , nei gh

an
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Category3il nt eraction with the gameds

3.1 The walls drop down
when working with the room

Players interact with the wall dreghown option of
the game that is set by default. This feature car
changed byclicking the respective menu option.

3.2 Issues navigating from
one floor to another

Players encounter difficulties navigating from of
floor to another (before finding out the relevant
option from the gameods

3.3 Read popup and menu
items

Pl ayers explicitluw rea
messages and menu descriptions

3.4 Errors and feedback /
gamebs restric

The game indicates gameplay errors and

restrictions (i .e. ite
budget are marked with red colour and cannet
chosen) which affect their next steps.

3.5 Using night mode and/or
grid option to view the grid

Players use the night mode or grid option to be
able to view the area they are workingoninag

Category 41 Comparisoni Area (space)i Sizei Arrangement issues

4.1 Making comparisons
(size and/or value)

Players explicitly compare their own (or the
gameds) artefactsd siz
artefacts

4.2 Area (space) issues

Players explicitly discuss issues regarding the
area (space) of theartefacts other than
comparisons

4.3 Arrangement of items
and furniture

Players explicitly discuss issues regarding the
position/placement of their artefacts (i.e.
furniture)

4.4 House structure issues

Players explicitly discuss issues regarding the
structure of their house (i.e. room positions,
door 6s placement, hall

Category 51 Ways to save money / spend less

5. Ways to save money /
spend less

Players explicitly talk about ways to save mone
(spend less money) while building the houses.
Players make costffective choices in order to
save money.

Category 61 View rotation and/or zoom

6. View rotation and/or
zoom

Playersexplicitly suggest rotatinghe view ofthe
game and/or zoom inut during their gameplay ir
order to get an overvi
appearance or to get a better angle in viewang
specific area
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Category 71 Emotions when referring to budget issues

7. Emotions when Players talk about kiget issues in a distressed

referring to budget issues and someti mes fiangryo
argue, raise their voice and use relevant
expressions. Players might also sound relieved

once they manage to in
Category8i Pl ayer soé inter aerti on with e
8.1 Disagreements between Players disagree regarding the progress of thei
players regarding their gameplay and demonstrate scenes of argument
choices Players try to proceed with their own individual
suggestions without explaining their choicedoe
another.

8.2 Explanation of choices / Players share suggestions regarding the next s{
suggestions of their gameplay and explain their suggestions
each other before reaching a decision.

Category 91 Pl ayer sé6 interaction with t
9.1 Questions towardsthe Pl ayer s explicitly ask
researcher assistance when they do not know how to procqg

and/or they have a question

9.2. Tips and clues from the The researcher (AA) provides players with a

researcher tip/cluer egar ding t he game?d
they repeatedly experience difficulties related tq
that feature and struggle through their gamepla

Table 5-1: first stage of analysi§ Open codes and categorieis Description
As can be seeim Table5-1 the categories that were shaped after merging the open

codes werel. Experiencing the reality of the game,Appearance considerations,

3. Il nteraction with the ¢gaprhed Gpadegizet ures (opt
Arrangement issues, 5. Ways to save money / spend less, 6. View rotation and/or

zoom, 7. Emotions when referring to budget issueR,|18ay er s6 i nteraction wi
otherand9 . Pl ayer sdé i nt er alhase aategories iltudtratéthoe r es ear ¢

somewhat expectedspects ofnteractionthat perhapsoccur inany, collaborative
gameplayi.i nt er acti on wi t ihdfetunes {eagusesh eplicnsamdo nt ent a
cameraview, rotation and zoom) aniil interaction with each other and of course

interaction with the researcher because the researcher was also present.

However, those categories also reveal some aspects that are perfeappeniic in
the content of this particular game titie:p| ayer sé6 considerations r ¢
appearance of their artefacts (houses) because they were building &odsaso
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the wellbeing of the virtual characters that were involved as part oé#lfieyrof the

gameii. p | a yissuesrélated to tistructure, the size, the area and arrangement of
the house and tamde. pHawasewdastenasniafurtehe f a
which resulted in them having to think ways to save money opend less andlso

in sharing emotions of stress and/or frustmatiwhile working with a budget

constraint

Even though the description of the open codes is useful to understand the kind of
actions that occurreduringp | ayer s6 gamepl tayxaminethe i s i
frequencies of occurrence tifoseopen cods (and subsequently those categgries

as they highlighthepatternsofthegr oups 6 gamepl ay.
5.1.2Frequency of occurrence of the codedilst stage of analysis)

A closer examination of the codes and categories that were produced duringf the
stage of analysis reveal ed cThbieb2belowe r i st i
presents the number of times (frequency) eacd® occurred foeach house (House

17 H1 andHouse 2i H2) of each group s g a rmmd@h @vegrall sum of each

code for all groupsA percentage (rounded to the unit) of the frequenegspect to

the total of the codes for each house of each gropmigdedin bracketsext to the
frequency number. For each group and each hdtlisethree most frequently
occurring codes are markdmld and the one that is most frequently occurring is

marked bold and underlined. In addition, the last two columns present the sum of

each code in all groups6 gamepl ay.

The overall numbers of the frequencassshowrin Table5-2, show thathere were

1119 occurrences of the 24 codes during
603, H2: 516). The three most frequently occurring codes during the building of
House 1 (with less budget constraints) for all groups werExplanation of chaies

/ suggestiongn=77a 13% of H1 overall)2. Referencetoredl i f e housesd s
and appearancén=58a 10% of H1 overall) an®. Disagreements between players
regarding their choice$n=57a 10% of H1 overall). Indeed, since the players were
playing the game in groups of two, it was somewhat anticipated that players would

talk in order to collaboratively proceed with their gameplay, either by disagreeing

with or explainingtheir suggestions. Thus, it was anticipated that their interaction
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would ako occur througlthe codes. In additiont, appearghat during the gameplay
of thefirst house, players referred to rdié¢ houses, as examples, whilst creating

their virtual house.

When players started building th& ®ouse for which they had a budgenstraint,

the codeEmotions when referring to budget issuehich inHouse lgameplay was

quite rarely marked (n=& 1% of H1 overall)was the most frequently occurring

codein House 2gameplay(n=62a 12% of HZ w er al | ) . Pl ayerso disag
decreadad (Code 8.1) wheredsSxplanation of choices / suggestiame remained in

high numbersof frequency, aét wasthe 2" most frequent code during the creation

of the 2% house (n=608 12% of H2 overall). Given thexplicit and visible

involvement of a Sns family for which the players were building the house, the
codeConsiderations about the virtual charactersTihe Simsncreased and was the

3 most frequent code in House 2 gameglaglysis (n=4& 9% of H2 overall).

Examining Table 5-2 more closely,it appearsthat the overall frequency of

occurrence of codé. Ways to save money / spend legseasedsteeplyduring

House2 gameplayas it was only oncenarked (0.001% of H1 overall) iHouse 1

gameplay and wag5 times marked (5% of H2 overall) iHouse 2 gameplay

Hence, players were aware of the budget constraintvane tryingto find ways of

saving on the budget or sping less. This is also indicated by the fact that players

were explicitly talking about the budget as indicated by the high frequency of

occurrence of th€motions when referring to budgeategory during the"2 house

building. However, the frequenciesf occurrence of the four grou
codes were not at the same levels in all groups. Thus it is important to also examine

the frequencies of each group separately.
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Code M&C E&A G &N S&K
H1 H2 H1 H2 H1 H2 H1 H2

1.1 Considerations about the virtual

characters inThe Sims 3(2x) 9(6) 2(2) 504) | 13(9) 15(11)| 2@1) 17 (14

1.2 Accessibility and usability of the house 1(1) 3(2) 1(1) 2(2) 2 (1) 1(1) 1(1) 2(2)

1.3 Referenceto real-l i f e house

and appearance (culture and everyday 21 (13) 12(8) | 9(8) 6(5) | 17(11) 10(8) | 11(6) 3(3)

experience)

1.4 Consideration r

safety and privacy 11) 4@ | 1) 3@ | 4@) 606) | 1(1) 4@

2.1 Colour the tiles and the walls of the hous|{ 9 (6) 7(3) [16(14) 12 (1)) 2(1) 312) | 12(7) 3(3)

2.2 Alt | ooks nicebo 74 3(2) |14(12) 5(@4) 3(2) 4(3) |28(16) 5(@4)

2.3 Alt lookki kgl ybo| 8(5 4 (3) 5(4) 8 (7) 0 (0) 2(2) 8 (4) 4 (3)

2.4 Appearance in comparison to other Sim

o 2() 1) | 2 2@ | 0O 1) | 00O 1()

3.1 The walls drop down when working with 3(2) 1(1) 3(3) 2(2) 1(1) 1(1) 2 (1) 0 (0)

the room

3.2 Issues navigating from one floor tg 42) 0(0) 2(2) 0(0) 1(1) 0(0) 1(1) 0(0)

another

3.3 Read popup and menu instructions 4 (2) 2(1) 33 2(2) 0 (0) 0 (0) 1(1) 1(1)

34Errorsand feedback / 13(8) 15(10)| 7 (6) 33 8 (5) 2(2) [21(12) 2(2)

3.5 Using night mode and/or grid option to| 6 (4) 4(3) 5(4) 2 (2) 2D 2(2) 1() 0 (0)

Totals
H1 H2
20 (3) 46 (9)
5(1) 8(2)
58 (10) 31 (6)
7(1) 173
39(6) 25(5)
52 (9) 17 (3)
21(3) 18(3)
4(1) 5(@)
9(1) 4(1)
8(1) 0()
8(1) 5(1)
49 (8) 22 (4)
14 (2) 8 (2)
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view the square grid

4.1 Making comparisons(size and/or value)
4.2 Area (space) issues

4.3 Arrangement of items and furniture

4.4 House structure issues

5. Ways to save money / spend less

6. View rotation and/or zoom
7. Emotions when referring to budget issues

8.1  Disagreements player
regarding their choices

between

8.2 Explanation of choices / suggestions

9(6) 12(8)
4(2) 3(2)
32 8(5)
42) 75
00 6(4)
6(4) 3()
32 9(6)

27 (17) 16 (10)
12 (7) 17.(11)

2(2) 12 (11)
212 229
1(1) 3@Q)
33) 1(1)
00) 3(3)
8(7) 5(4)
1(1) 14(12)
11 2

20 (17) 13 (12)

21 79
7(5) 7
11(7) 4 (3)
7() 6()
0(0) 11(8)
0(0) 0(0)
1(1) 18 (14)
25(17) 6 (5)

21 (14) 14 (11)

4(2) 13(11)
11(6) 0 (0)
16(9) 1 (1)
4(2) 2(2)
1(1) 5@
5(3) 0(0)
1(1) 21(18)
4(2) 7(6)

24 (13) 16 (13)

17 (3) 44 (9)
24.(4) 12 (2)
31(5) 16 (3)
18(3) 16 (3)
1

©0.001) 200
193) 8(2)

6(1) 62(12)
57(9) 31 (6)

77 (13) 60 (12)

9.1. Questions towards the researcher 5(@3) 4 (3) 33 4 (4) 3(2) 5(4) 6 (3) 706) ) 17 (3) 20(4)
9.2. Tips and clues from the researcher 6 (4) 3(2) 4 (3) 2(22) |19(13) 6((B) | 13(7) 5@ f42(7) 16(3
Total 161 153 115 113 149 131 178 119 603 516

*In brackets is the percentage of each code in respect to the total number of codes for each house (i.e. Code 1.1.
times in H1 (M&C) and the percentage 2% in brackets was calculated as follows: 3/161& 2066

Table 5-2: Frequency occurrence of gameplay codes
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Starting withM&C, their interaction with each other, either to explicitly express

their disagreements or explain their choices, was mostly characterizing their
game@ | ay. They al so encountered sever al I
gamé <errors and restrictions that were displayed by the game during their
gameplay in both houses. In additiad&C often referred to real i f e house
structure and appeara perhaps as examples, while they were building both their

virtual houses.

FurthermoreA&E mostly interacted with each other whilst explaining their choices

and suggestions in both houseds gamepl ¢
houses was alsmmiething that mostly characterized their gameplay because they
wanted their house to look nice. Even though the girls did not face issues related to
the familyds budget, they expressed the

in House 2 gameplay.

What mostly characterize@ & N @ameplay was their interaction with each other

by either disagreeing with or explaining their suggestions during gameplay. In
addition, the boys expressed their emotions regarding the budget in House 2
gameplay as they weree of thetwogr oups who spent the far
finishing their house. Nonetheless, they seem to be the group that was mostly

concerned regarding the virtual characters of the game in both houses.

Similarly to A&E, making their houses lookice was something that mostly
characterize® & K gasneplayas well The girls explained their suggestions to each
other in both housesd gamepl ay and exper
other group during their House 1 gameplay. When working on é1@ushe girls

appeared tde considering the virtual characters of the game and even though they

did not experience issues with the budget they were also expressing their emotions

regarding the budget
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5.1.3Frequency of occurrence of the ategories {irst stage of analysis)

When codes were grouped into categories, a sum ofréqeency numbers (ofable 5-2) of the corresponding codes to each category was

calculatedTable5-3 below shows the frequency that each category owerallc ur r e d

d gameptayg in pth boyses fa éach group.

Overall 1 Categories M&C E&A G &N S &K Totals

H2 H1 H2 H1 H2 H1 H2 H1 H2
1. Experiencing the reality of the 26 (16**) 28 (18) 13(11) 16(14) 36(24) 32(24) 15(8) 26 (22) 90 (15) 102 (20)
game
2. Appearance considerations 15 (10) 37(32) 27 (24) 5(3) 10(8) 48 (27) 13 (11) 116 (19) 65 (13)
3. Interaction 22 (14) 20(17) 9 (8) 12 (8) 5 (4) 26 (15) 3(3) 88 (15) 39 (8)
features (menu and content)
4. Comparisoni Area (space)i 30(20) 8(7) 18 (16) 27(18) 24(18) 35(20) 16 (13) 90 (15) 88 (17)
Sizei Arrangement issues
5. Ways to save money/spend les 6 (4) 0 (0) 3(3) 0 (0) 11 (8) 1(1) 5 (4) 1(0.001) 25(5)
6. View rotation and/or zoom 3(2) 8 (7) 5 (4) 0 (0) 0 (0) 5(3) 0 (0) 19 (3) 8(2)
7. Emotions when referring to 9 (6) 1(1) 14 (12) 1(1) 18 (14) 1(1) 21 (18) 6 (1) 62 (12)
budget issues
8. Playersbd 33(22) 21(18) 15(13) 46(31) 20(15) 28(16) 23(19) 134(22) 91(18)
other
9. Players?d 7 (5) 7 (6) 6(5) 22(15) 11(8) 19(11) 12(10) 59(10) 36(7)
researcher
Total 153 115 113 149 131 178 119 603 516

Table 5-3: Frequency of occurrence of gameplay categories
**|n brackets is the percentage of each category in respect to the total number of categories for each house (i.e. dpptegm@g 26 times in H1

(M&C) and the percentage 16% in brackets was calculattallaws: 26/161 *100%& 16%)
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Table 5-3above provides a broader overview
some aspects of theactions.It appeards hat i n total, pl ayer s
building of both houses was mostly characterized by the following categories:
Category8. Players interaction with each othén=134, 22% of H1; n=91, 18% of

H2), Category 1.Experiencing theeality of the gamén= 90, 15% of H1; n=102,

20% of H2) andCategory 4 Comparisoni Area (space)i Sizei Arrangement

issues (n=90, 18% of H1; n= 88, 17% of H2)Category 2. Appearance
considerationsis frequently appearing while building therst house but its
frequency decreases in th¥ Bouse (n=116, 19% of H1; n=65, 13% of H2).

Even though each group followedferentgameplay pathways in order to build the

two housesit appearghat the aforementioned categoriaggely characterized each
groupds gamepl ay. Category 1 is highly
content and aims sinCehe Sims3 is a game that simulates real life with virtual
characters, houses and options. This categisp involvesunderstanding of
everyday expgences such as of i.e. the way a houseatiacturel. Category 4
indicates an association with mathematics as the terms: comparison, area, size and
arrangement are highbssociateavith mathematical understandingsd Category 8
encapsul at eractiopwith gaehrothdrhisiunderlying interplay ofjame

i everyday understandings mathematical understandings players will be
discussed in more detail the Discussion chapter.

Nonetheless the results of the first stage of analysis only proeideerview of
the playersd gamepl ay. The next section

pl ayersodé gameplay unfol ded.

5.2Pl ay er s Ooalsremd sabgoalg

The results of the first stage of analyisisSection5.1 earlier provided an overview

of the playersd gamepl ay. However, itow
by identifying theirgoals and action®s the players of all grougsroceededvith

their gameplay, theywere seting goals that directed the actions they were
performing during their gameplays explained earlier in Sectia®5.2.2(p. 73),

this wasachieved byasking the question$ Wh at d i d andiwbawdid they ? 0

d o iintofdér to identify their actions and the goals that dé@chose actions
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respectively. Many of the goals the playfasmedwere complicatedly connected to

each other in the sense that they were occurring while players were workag on
previouslyformedgoal Thus, thee was a need to distinguidietweenthesegoals

and major goals which were goals h a't were initially directi ng¢
Those complicatedly connected goals, were namesllagoals goalsthat were

al so directing playersdéd actions, but were onm
emerged while players were working on a previously forigeal, indicating what

playersneededt o do and served anwjorfgoakeTabled-4t o endso t
below presents the number of major goals andgaabs that weréormedin House

1 (H1) and House 2 (H2) gameplay by each group. The table also presents the

number and percentage of the gdals that were eventually achieved, paused or

abandonedby the players during their gameplay.

Major goals and M&C A&E G&N S&K
sub-goals

H1 H2 H1 H2 H1 H2 H1 H2
Major Goals (MG) 38 29 28 18 32 27 57 23
Subgoals (SG) 129 58 95 48 102 42 185 54
Ratio of MG / SG 0.29 050 0.29 0.38 0.31 0.64 031 043
SGi achieved 112 (87)| 52 (90) | 86 (91)| 47 (98)| 94 (92)| 39 (93) (18‘23? 50 (93)
SGi paused 12(9) | 5(9) | 6(6) | 0(0) | 6(6) | 3(7) | 16(9 | 3(5)
SGi abandoned 5(4) 1(2) 33) 1(2) 2(2) 0 (0) 6 (3) 1(2)

Table 5-4: Major goals and sub-goals (all groups)

*In brackets is the percentage (rounded to the unit) of each item in respect to the total
number of items for each house (i.e. 112-gabls were achieved of a total of 129 in H1.
Thus, he percentage is calculated as follows: 112/129 *18@8%%)

Examiningthe numbers of major goals and sydmls as showin Table 5-4 three

observationsare worthy of commentindpecause they show the complexiby

pl ayersdé6 gameplay and the i nterconnection ¢
gameplayFirst, in House 1 gameplathe number of the sufpoals is almost triple

in comparison to the number tthe major goals in all groups. This observation

indicates that during House 1 gamepilagre were almost three times mathingd
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thatwe rnreeedded t o b e d o thenmbermofthe initiglyasetimajamn t o
goals.This means that the goals that were initially set by the players were complex
goalswhich requiredsettingadditionalgoals (sukgoals)and performing respective

actionsin orderto be achieved.

Secondthe number of sulgoals that were set in Hougdegameplay were almost
doublein all groups (inS&K groupwere in factalmosttriple) in comparison to the
number of sulgoals hat were set in House @ameplay This was somewhat
expected considering that dwy House lgameplay players were familiaing

t hemsel ves with t he (Bpumgorgon et al.d2010;hGee, 2083Nne 6 s
and also considering thaall groups spent more time creating the first house in

House 1 gameplay.

A third observation ishe fact thaeven thoughhe numbersfomajor goals and sub

goals decreasen House 2 gameplay (in comparison ttee respectiveHouse 1

gameplay numbers), thetio of the major goals to theubgoalsin House 2
gameplayincreasesn all groups Thisincreaeof the ratio ofthe major goals / sub

goals might indicate that in House 2 gameplay, the groups wseehapsmore
specificand focusedn terms of what they wanted to do. Furthermore, this might

also mean that the players were more experienced vétg thme 6 s mec hani c
thus as mentioned earlielgss things weredneeded t o tebms ofdone 6

familiarization with the game in House 2 gameplay

Examining more closely the sigmals and their status of achievement, nudghe
subgoals that were set by tipdayersin both House 1 and House 2 gameplsre
achievedn all groups In fact, all groups had an increased percentage efjsota | s 0
achievement in House 2 gameplay in comparison to Hogsengplay and very few
subgoals were paused or abandoned in House 2 gameplay. The latter observation
enhances the argument that players were more experiencegeamapsmore

specific in what they wanted to do.

It is worth mentioning that1i&C and S&K were the groups with the mastbgoals

paused and abandoned in House 1 gameplayse two groups haalsoin common

the fact thatthey had tieEr r or s and f e e db a cdead oneggodh me 6 s
the most frequently occurring opendes Examining the paused and abandoned
subgoals of the groupst appearghat 4 of the 5 sukgoals that were abandoned in
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House lgameplay of M&Cand all 6 sukgoals that were abandoned in S&K House
1 gameplayinvolved errors and/or restrictierof the game. For example, sgbal
100:A Cr e asstwed meami ng po ol i nwashbandored ecalbse wihero o mo

Marios tried to create the swimming pool on first floor of House 1 the game

displayed an error message sayin@an 6t i nt er s figure5-d)aider obj ect s
did not allow them to do s@his was because the swimming pool needed to connect

to the ground fl oords area because of It s d.
items there, sucah s t he | i ving r oo mfissflodrargahThey ri ght bel

tried several ways to get the swimming pool in that area but eventually Marios said:
ANo, it canot be pl ac®udh errdiselatédsto itemdsd one out
intersecting each othewere displayed quite often during gameplay @nwas

something thaall groups faced during their gameplay.

| v pmmpoin v mepcBAnBod GlAx oy

Figure 5-1: Sub-goal 100 (House 1) game restriction/error
Additionally, it is worth commenting thay a me 6s restrictions also af
16 subgoals that were paused during S&K gameplay. example from S&K
gameplay that is related to the gameds restr
emergence of the swuipals during thegameplay, is theollowing example of
pausing suigoal 165in House 1 gameplayAs described earliedf Sectiond.4.1.],
p. 113 the arrangement of the furniture and the overall room structure dir she
floor of S&K first house resulted in restrictions in placing the stairs to connect the

floors of the house. When they were workingroajor goal 54:i Cr eat e st airs f or
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the house to c(®KnHeuwse 1),tthh girls had toaqee subgoal

165( A pl acd enlge datheed st ai r sandthen spand 11gninotesiofd f |
gameplay making changes to the structure and arrangema existingfurniture

on the first floor setting a number of supals (subgoals166i 173) so as to be

able to overcometheisue of the gamedsstarestrictions

Thetemporary abandonment and in some cases the eventual abandonment of goals
during gameplay as a result of a tension between what players wanted to do and
what they were restricted to do because ef thg a mend availability,rules and
constraints, indicates thatespite the opeworld and sandbox nature dhe Sims3

as a game, the gameplay that players experience is still bobydibé rules and
constraints that the creators of the game develd@zdwford, 2003; Salen &
Zimmerman, 2008 | t appears that pl ayerso6 gamepl
was because agomeinsurmountable rules and constraititat they faced doecause

they were notible tointerpret andlevise a way to overcome some of tbgues that

they faced because of thelles and constraintshey encounteredduring their
gameplay.

Apart from examining the numbers of the major goals anehsals that were setyb
the players during their gameplay and their level of achievement, it was also
important to explore the way those syials emerge@nd were processetlring
their gameplay. The section that follows will present results related to the third and

fourth stae of analysis;sugjoal s i nitiation and process

5.3Subgo al s 6 iprocessingandp b a ytepe of talk

During the third st-goglewerfanalgsadan more depth.ltp | ay
was important taunderstand theva y t h e supdoasywere stidted and also

the waythey were processed by playarsorder tobe achievel (pausée and/or
abandoed) in order to answer the fourth research questibo:w do pl-ayer s o
directed actions emerge duririthe Sims3 gameplay?(See Sectiorl.2, in p5).

Thus, this sedbn presents results from all groups in respect to the thiasesub

goals were initiated and processed, as coded usihpe adapted model
(1991 emergent goal parameters (third stage of analgsis Sectio.5.2.3 p.74)

andMer cer 6 s ( 2 O(fburth stageyopamalysisee SectivoBks.2.4 p.77).
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Saxebds three paramet er s stage oot analygsrwere adapt ed ¢
Conventions/Artefacts, Prior Understandings and Social Interaction. As explained

earlier inSection3.5.2.3(p. 74) the Conventions/Artefacts parametewolved the

Gameds VirtualsuArht etfhaec tgga nfe®@VsA)def aul t menu i
thePl ayer s6 Vi (PYAysadh astems teef playerts sad already created

and/or placed in their house, tBame Restrictions (GR)uc h as t hw gameds po
error messages andultural Conventions and Artefacts (CCA)Juch as pl ayer so
referring to the ¢gaundedtandingu parareetec mvolvedr he Pr i or
pl ay &vesyday Prior Understandings (EU)and Mathematical Prior

Understandings (MU}hat players brought into gameplay and aa me 6 s Pr i or

Understandings (GUp f t he gameds mechanics of this par:t

The Soc a | I nteraction parameter involved the pl
For this reason, the player who initiated each-godl was notedndtheir type talk

was coded whilst processing each-gub a | . Their talk was coded
(2010) three ypes of talk: Disputational (DISP), Cumulative (CUM) and

exploratory (EXPLYalk. However, it is worth mentioning that they were a few-sub

goals that were not explicitly initiated by a specific player and a fewgeals

wher e pl ayer s @bsénfiNorie) ommaysoneeof thhelplayers was talking

(Otheri Monologue) or could not be clearly identified as one type of talk and

therefore was marked &ombinations of talk (Cum./Expl./Disp.)

This section is divided inwo sectiors; first, in Section5.3.1 | will refer on the
anal ysis of t hgmalswvarg initiatedanyg proceséed m webpect to
Saxebds adapt ed espenmdgreSedionm32a Will speaitically

refer on the analysis of the way players collaborated during their House 1 and House
2 gameplay.In order to illustrate the results of this section | prepared two
comparative tables whicpresent the number afubgoals that each code was
marked during the analysis of the waythe g r o u p sgéals svereb initiated
(Table 5-5) and processe(Table 5-6). The two tablesprovide basic descriptive
statistics of thdrequencies that each code/item occurred during the analysis of the
data However thefrequenciesand percentages that are presented on those two
tablesar e I mportant in order to flanddgdlpltheght patter
presentation of the relsi of this section
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The two tables are presentedhe next two pages andeth thetwo Sectiors follow.
Theresults presented iBection5.3.1laaest r uct ured i n terms of
| Artefacts and Prior Understandings parameters, wh&eetson5.3.2is structured

in terms of eaclyroup sollaboration and talk and it involvedements oSa x e 6 s

Social Interaction parametarn d Mer cer 6 s types of tal k.
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Saxeobs cgoasdrstiatibnd u b M&C A&E G&N S&K
H1 H2 H1 H2 H1 H2 H1 H2
Total number of sub-goals 129 58 95 48 102 42 185 54
Conventions / Artefacts Parameter
GVA 33(26%) 3(5) 52 (55) 11(23) 11(11) 5(12) 50(27) 13(24)
PVA 4(3) 0(0) 4(4) 0 (0) 15 (15) 2(5) 19(10) 1(2)
CCA 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(1) 1(2)
GR 3(2) 1(2) 0 (0) 0 (0) 2(2) 3(7) 10(5) 3(6)
Prior Understandings Parameter
MU 0 (0) 1(2) 1(1) 0 (0) 0 (0) 0 (0) 3(2) 0 (0)
EU 0 (0) 0 (0) 3(3) 0 (0) 11(112) 1(2) 23(12) 8 (15)
GU 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(1) 0 (0)
Social Interaction Parameter
Pl ayer 6s name t hgad M:47 (36) M:24 (41) A:51(54) | A:28(58) G:51(50) | G:29(69 S77(42) S:25(46)
C:68(53 C31(53) | E22(23) | Ex16(33) | N:36(35 | N:12(29 | K:60(32) | K:14(26)
R:6 (5) R:2(3) R:2 (2) R:3(6) R:14(14) R:2 (5) R:6 (3) R:2 (4)

Table 5-5;

*In brackets is the percentage of each code in respeie total number of subgoalsfor eachH1 and H2 gameplay of each group (i.e. GVA code was coded

S aparanieter codes Sub-goal initiation

in 33 of the total 129 sugoals in H1 (M&C) and the percentage 26% in brackets was calculated as follows: 33/129%*2608)
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Saxeobs cgoasePsocessng) b M&C A&E G&N S&K

H1 H2 H1 H2 H1 H2 H1 H2
Total number of sub-goals 129 58 95 48 102 42 185 54
Conventions / Artefacts Parameter
GVA 129(100¢) 56 (97) 95(100) | 48(100)] 98(96) | 34(81) | 140(76) | 54 (100)
PVA 45 (35) 20(34) 61(64) | 10(21) | 55(54) | 16(38) | 83(45) | 13(24)
CCA 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 3(2) 2(4)
GR 19(15) 8(13 13(14) | 2(4) 9(9) 7(17) | 34(18) | 2(4)
Prior Understandings Parameter
MU 15(12) 33(57) 6 (6) 38(79) 8(8) 31(74) | 26(14) | 27(50)
EU 66 (51) 37(64) | 64(67) | 40(83) | 54(53) | 34(81) | 76(41) | 32(59)
GU 0(0) 0(0) 0(0) 1(2) 0(0) 0(0) 4(2) 2 (4
Social Interaction Parameter (Talk)i Mercer types of talk (2010)
Cumulative Talk 61 (47) 30(52) | 58(61) | 27 (56) | 58 (53) | 24 (57) | 137 (74)| 31 (57)
Exploratory Talk 20 (16) 2034) | 27(28) | 20(42) | 30 (27) | 17 (40) | 39 (21) | 18 (33)
Disputational Talk 13 (10) 2(3) 1(2) 1(2) 3(3) 0 (0) 0 (0) 2 (4)
Combinations of talk (Cum./Expl./Disp.) 9(7) 4 (7) 0 (0) 0 (0) 9(8) 1(2) 4(2) 0 (0)
None (no talk) 13 (10) 2(3) 9(9 0 (0) 10 (9) 0 (0) 5(3) 3(6)
Other (Monologue) 13 (10) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 0 (0)
Table5-6:Saxeds parameter d68ubgoalpracessigt ype of tal k

* (1297129 *100%

a

100 %)
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5.3.1How werep | a y sabrgeals initiatedand processed during

gameplay?

Overall, mo s tgoals fverepinitiatgdeby playerssonalty, through their

talk. As shown inTable5-5, while analysing each stdmoal | noted the initial of the

pl ayersdé name who explicit lgpalThere werel y) f or med
subgoals which were initiated by the researcher and were mharka s O R& and t her ¢
were also sugoals which were not explicitly initiated by the players or the

researcher. Rathersuchsglp al s wer e i dentified through pl a
have been initiated by other parameters (codesgddition, in almost &kub-goals,

players talked to each other whilst processing thosegsals. This was somewhat

expected considering that playgslayed this game using one computer and one

mouse Their interaction and talwill be analysed in more detail Bection5.3.2in

p.147.

Apart from their talk it appearstha most of the sulgoals were initiated and

processed with actions atrhtaetf aicntvso | svuecdh tahse tghaem
content and menubs o0 pedvdaryday and md&hematical@momo r e pl a
understandings were alssedby players in aler to process many of the sgbals,

especially in House 2 gameplagxaminingthe numbers and percentages of the

codesn Table5-5 andTable5-6.

| made some observations that are worthy of commentingspect to the way the
conwenions and artefactandp | ayer sé prior understandings 1in

and processfthefourg r o wsuydbrgodls These observations are explored below
5.3.1.1Sub-goal initiation and processing Conventions / Artefacts
T Gameds Virtualcoddrtefacts (GVA

Most of the sulgoals in all groupsg(x c e pt G&NO s) inHhdth Hpasenke p | ay

and House yameplaywere initiated and processed with actions that involved the

Game s Vi refacisa IGVAA As explained earlier, those artefacts included

default elment s of t he game, such as WhHere gameds m
comparing the numbers of GVA code in House 1 and House 2 gamiplay

Table 5-5, it appears h a 't t he numb @aoals thdt wepelindtigtadrby 6 s ub

GVA in House 2 decreases. This means thaHouse 2 gameplahere were less
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subgoal s that were initiated by the game:q
menus for exampleBut why was that observed? Perhajss tdecrease miglttave
occurred, because in House 1 gameplayerswere not aware of the game ménu
content. Thust hei r expl or at i on peddps ibflnemcedgtizeme 6 s
gameplay as this initiated additional syimals, i.easgroups were browsing through

the menu to see what was availathley set a new sugoal It is worth highlighting

that, for e X Bousel2eameplay, thé énly @Gsthat wasmarked

(apart from their talk) was the GVA codehen examining the initiation of the

g r o u p-goals Fudhkermore, looking afable5-6, the numbers angercentages

of GVA code in processing the sgjoals are high. In fact, more than 76% of the
subgoals in all groups were processed with actiors thvolved GVA. This
increase in the overall percentages in all groups was perhaps expected because in
order for players to be able to build or delete something from their houses they
needed to use the gameds menus and al so
all of their subg o al s processed with actions th
artefacts in both Hesel and House 2 gamepl&owever reviewing the sulgoals

that were coded with GVA code in House 1 and House 2 gamepkl/ groups,

noticed that GVA code was mostly coded in combination to other cawgsn
particular with codes related to theirigor understandingsMore specifically the

times where GVA code was coded as the only one initiatinpgyocessing subgoal

were for operatiomelated actions such as creating/deleting a wall, clicking on menu

items, removing an item from the house atayimg with their Sims in Live mode.

T Pl ayersdé Virtual Artefacts (PVA code)

The numbers and percentages of thé ayer sd Vi (PVYA)eotle inthet ef ac
groups presentedn both Table 5-5 and Table 5-6, showthat the younger aged

groups, G&N ad S&K, had 15% (n=1%15 % of G& Ndbals) addl10% u b
(n=1941 0% of S & Kyoass) ofHtHeir Idouse 1 gameplay sydals initiated

with actions that were influenced by their previously placed virtual artefacts
respectively. The older aged groups, M&C and A&E, on the other hand, had only

3% (FF443 % of M&C-@aals)drid 4% 44 % of A&E-Goals\H1 su
of their House 1 sulgoals initiated by their previously placed virtual artefacts

respectivel y. I n addition, in House 2 g
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of PVA codes decreastn fact M&C and A&E had none of the House 2 gdals

coded with PVA code. This means that the younger aged groups, S&K and G&N,
were perhaps influenced by their own, previously chosen or placed, virtual artefacts
when they were setting new sgbals. Fo example, as mentioned earlier, when
furnishing their bedrooms in House 1 gameplay, Stella and Katerina created a
dashed wall that separated their bedrooms. Later on, when creating the dining room,
they recalled the specific pattern of the dashed wallexpdicitly stated that they
wanted to create the same.

The latter observatigrhnowever, does not mean that the observed difference in the

PVA numbers(Table5-5 i n the ol der and younger groups©®o
gr ou p sl parsicglar .examining the way their suipals were processeds

shown nh Table 56, a | | groups©o PVA numbers and per ce
comparison to the numbers and percentages preseniabli@5-5. In fact, M&C

and A&Ebdés PVA codes whmiamlgngthe initatonafthe coded at
subgoals, were codeth analysingthe processing of their btgoals in House 2

gameplay in 8% (204 34% of M& C 6-goalsHahd iis 21% (n=16 21%

of A &E 6 sgodtsRof thogebsuboals respectivelyin addition, even though

the numbers and percentages of the PVA code, as coded in processinggbalsub

decrease in House 2 ¢gamelpchagesd, hxlonegpt M&COs g
percentage is 21% (A&E in H2) aride highest percentage reaches 640K in

H1). This might mean that playersdéd virtual a
houses,were perhaps an important element in influencing the processingpeof t

pl ayeqg®8. sub

For exampl e, in A&EO6s House -poalgidbneecpldeey, t he
where to pl ace (Subdgeal 88 mA&H, House &) wdsanfluericed by

the allocation of the roomséeFigure 4-8 earlier, p99) and thefact that they had

not placed the living ran in the area they had initially planned to have as the

entrance area of the house (PVA). Thus they had to make adjustments to the

swimming pool in order to make entry points for the house (faas: 8487 and

Subgoal 92, A&E, House 1) and achieve thejonggoal 22.i Pl ace an entrance
door o
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T Gamedbs Restrictions (GR code)

Furthermore, in all groups, except A&E, there was at least igsabthat was

initiated because of@a me 6 s RERLTHhe tgromupsd GR codes
coded wherplayers were wiking on a goal andhe game displayed an error for
which players had to act on. -gdalsinsrder es ul
to either overcome the obstacle or abandon their initial goal. Examples of such game
restrictions were previouslglescibed in Sections.2 p. 134 from both M&C and

S&Kdés House 1 gamepl ay. H o example mMM&Csn Hou
andG&Nbs gameplaly gameds restrictions i nvc
items in Buy mode because there were no
balance. In fact, the only GR code M&C had in House 2 gameplay was when they
initiated a subgoal to do somethingo asto increase the budgéecauseof the

unavailability of the menu items.

Neverthel ess, (GR) amsp appearcthisst players war@gatcessing

their subgoals Table5-6 shows thatwhilst playes were processing the sgbals,

they also faced some issues in relation to restrictions that were set by the game and
its mechanicsMost GR code werecodedin House 1 gameplay. Thisdicatesthat

some of t he pl ayersdé actions were infl
exampleduring their House 1 gamepld&C, A&E and S&K groups experienced

game restrictions whilst processing 15%, 14% and 18% of theirgcais
respectively.Nonetheless, GR code percentages decrease in House 2 gameplay
(except from G&NOGs gameplay), enhancing
experienced in House 2 gameplayhefefore perhapsn House 2, players

understood he way t he gamedworkehec hani cs and ru

Reviewing more closely the sigwals of all groups that were coded with GR, these
restrictions were relatetiMorne 9Pdeacgiefrisdal
artefactsinitial placement in the house was obstructing the placement of a new
artefact.t F o r exampl e, in A&E6és gamepl ay, mo s
errors that Alexia and Eleni came across in House 1 (10 of the igbsigin A&E,

Housel, seeTable 5-6) were relatedo the arrangement of their previously added
artefacts. One suckxamplewas when the girls were processing $aal 85:

APl ace an entr ance whilowas a siigotl that erhergedi ng r
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while the girls wereprocessing Sulgoal 83 éeethe example that was described

earlier in PVAsectionin p.13). In Subgoal 85,the girls needed to place a door in

the living room but because there was a lamp right behind the area they wanted to

place the door and the gamésplayed the errori Can 6t Il ntersect wi t h
o0 b j e theydad to rearrange the items in the living room so as to add a door. In

addition, similar examples were noted from all groups as theyaedd game

restictions. For example, wheM&C were trying to place a swimming pool in their

first house, when A&E were tryintp plae the entrance points of their fifsbuse,

when G&N wanted to place an entrance door in thHiest house andvhen S&K

were tryingto place the stairs for thefirst house.As explained earlier, some of

those restrictions in fact resulted in players abandoning theigcais.
1 Cultural Conventions and Artefacts (CCA code)

Lastly, it appears thatame of the sugoals set by M&C, A&E and G&N during

their gameplay, were initiateor processedby Cultural Conventions and Artefacts

(CCA) . CCA was in fact only coded in Stella
girls were working on the dining rooms of their Besin bath House 1 and House 2

gameplay Nonetheless, as mentioned earlifte codes that are grouped in the
Conventions/Artefacts parameter were often coded in combination to other codes

t hat i nvol ved pl aywhichsvdl begllustrated nemtn der st andi ngs

5.3.1.2Sub-goal initiation and processing Prior Understandings

1 EverydayPrior Understandings (EU code)

Examining the results presented in bdihble 5-5 and Table 5-6, it appearsthat

players setsugoal s which were mostly influenced by
artefactsand also through their oral talk. Howevelpoking atthe younger groups

(G&N and S&K), it appearsthat their Evayday Prior UnderstandinggEU)

influenced their setting of new swwals as well Specifically, as presented in

Table5-5, during House 1 gameplay, appearghat G&N set 11 suigoals (11%of

G&NOs Htalsmdlb&Kset23sugoal s (12% ofgoalSwak 6 s H1 sub
were influenced by their Everyday Priondlerstandings (EU)whereas the older in

age groups, M&C and A&E, set 0 and 3 sudmls( 3 % o f E&Agdads) H1 sub
respectively.Again, this does not mean th#ie observedlifferences in those
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numbersarebecause of t differencg. A shove inTallgbed, the
numbers of the EU codes decrease in Hou:
codes were 0 in both House 1 and House 2 gameplay akdoS& EU per cen
increases from 12% to 15% in House 2 gameplay). Perhaps this was because players
recalled the way a real life house is structured as guidance for setting thgoads

in House 1 gameplay in order to familiarideemselves withthe structure and
appearance d virtual house in the game. Thus, in House 2 gameplay, since players

had already created a house during their House 1 gamepéhaps were not

directly influenced by their everyday prior understandings

Moreover examining the numbers and percentages presentedable 5-6, it
appearsthat the overall numbers and percentages of EU code are increased in
comparison toTable 5-5 resultsfor all groups This indicates that players were
processing their sufoals with actions that involved their everyday prior
understandings.nl contast to the initiation of the swuipals the numbers and
percentages of EU codes stsown inTable 5-6 increase in House 2 gameplay, in
comparison to House flameplap s n u mhi peshaps, means that when
players were creating the house for the family they had chosen, they were using their
everyday prior understandings more often in order to process thegosig in
House 2 gameplayn Table5-6: M&C: 51%in H1 to 64% in H2, A&E: 67% in H1

to 83% in H2, G&N: 53% in H1 to 81% in H2 and S&K: 41% in H1 to 59% in H2).

1 Mathematical Prior Understandings (MU code)

Even thoughthe initiation of theplayer® subgoalswasto some exteninfluenced

by t he pl ayerso Everyday Prior Under st a
Mathematical Prior Understandings (MU)n fact, thefew MU codes that were

markedin some of the group@nitiation) mostly involved instances where players

set subgoalsrelated to arranginghe way specific furniture, lamps and windows

were placed in theirhousd o wever, when examining the |
subgoals, apresentedn Table5-6, it appearghat the numbers and percentages of

the MU code increase for all groupis comparison toTable 5-5 numbers In

addition, it appears that in all groups, the numbers and percentages of the MU code
highly increasd whencomparingHouse 1 and House 2 gameplay for all groups. In

particular,asshownin Table5-6,i n M&Cdbs gamepl ay, the pe
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goals that were marked with MU code in Housegdmeplay was 12% but it

increased in 57% in House 2 gameplay. Simila
percentage increased from 6% to 79% in House
74% and in S&KO0s gameplay from 14% to 50%.

These observed increasase mportant for two reasons. First, it suggests that

pl ayersdéd mat hemati cal prior understandings W
were procesing the sukgoals they had initiatedThis suggests that players used

their mathematical prior understandings mpostlorder to process and achieve their

subgoalsrather than setting ther®econd, the fact that there is a notable increase of

the numbers and percentagesMU codein processingHouse 2 gameplagub

goals in all groupsperhapsamplies that when plays were constrained tbuild a

house for a specific family antherefore, wereonstrained by a specific budget

they had to use their mathematical prior understandings more often in order to

process and achieve their sgials. Indeed, as it will be persted in more detail in
Section6.1.2.1(p.159 of Chapter 6 most of the MU codes that were marked in

House 2 gameplay were related to the budgetd

furniture and other menu items.
1T Gameds Prior Unaddr standings (GU

Even though the initiation of the players sydmlswas to some extent influenced by

the playersdé Everydayo aPmucholasserlertehebydsheandi ngs |
Mathematical PriorUnderstandings, this was not the case &a me 0 s Prior
Understandings (GUyvhich seem to have influenced players-gub a | it&t®n in n

a minor extent (less than 2% of the gdals). In fact, as shown ihable 5-5 the

only GU code was mar ked i nnvSo& Kvoesd Hohues egilr | gs&
explicit understanding of the way the game allows players to place some items (i.e. a

sink) on top of another item (i.e. bench) and therefore leading to the set efaadub

of creating an embedded furnitude addition, as illustrateoh Table 5-6, the only

groups that had GU code marked were A&E (8=2% of H2 subgoals processing)

and S&K (n=44 2% of H1 subgoals processing and n=24% of H2 sukgoals

processing). These instances were the ones related to the understandings of the way

the O0CreapetianSanpnbdeéadl so the OEyedandopper 6 opt |
will be presented in more detail 8ection6.2.2.5in p. 181
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5.3.2P | a y ieteraction and talk in House 1 and House 2 gaeplay

Overall, all groups managed to jointly create two houseJhe Simggyame. The

groups shared similarities and also had differences in respect totbgction with

each othethroughout their gameplay. In this section | present the resultat@at
related to the fourth stage of analysi s
also link those results to the open codes and catedofeat wer e r el at ed
interaction as they occurred during the first stage of analyees $ectiorb.1.2in

p.128. Thefollowing four Sectiors in this section present the results of each group

separatelyin relation top | a yirgerastibnand talk.
532 1Mar i os and inefactionsardialk a 6 s

M&C maraged to jointly create the two houses. However, their collaboration had
several levels. As indicated by the results of the third stage of analysis that are
presented inTable 5-5, Christina was the one suggesting their next moves,
especially in House 1. Indeed, 68 of the 129 (53%)gndls were initiated by
Christina whereas 47 (36%) were initiated by MariaosHouse 1 gameplay whereas

in House 2 gamplay, 31 (53%) of the 58 stgwals were initiated by Christina and
24 (41%) sulgoals by Marios. In addition, during their House 1 gameplay, the most
frequently occurring open code w82 Disagreements between players regarding
their choiceqseeTable5-2 in p. 128). Such disagreements are also evident via the
analysis of their talkvhich is presentedn Table 5-6. There were 13 of 129 (10%)
subgoals in House 1 where their talk was markedDé&sputational and this is
something that it is worth highlighting, espaly considering that players needed to
build a joint house. In addition, while processing 13-gadls they did not even talk

to eachother whereas in another 13 sgals they were having a monologue
because they were creating their individual bedroamsghat time Qther Talk.
Nonetheless, as shownT@able5-6, in 61 of 129 (47%and in 20 of 129 (16%) sub
goals, their talk was marked &umulativeand Exploratory, respectively. This
means that in most of their gameplay in HousM&C, eventually agreed on most

1 6 subgoals were initiated by the reseher as a result of players asking for the
researcherdds suggestions on hoaigoalswerepr oc e ¢
initiated as a result of previously set sydals that were paused during their gameplay.
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of their actionsand to a less extent negotiated and justified their suggestions,

order to successfully achieve their sydmls, despite thedisagreements.

Furthermore in House 2 gameplay, which was budgenstrained,M& C0 s
Disputational Talkdecreased in 3%n¢2 & 3% of overall58 subgoalsin H2), None

and Other Talkdropped in 3%1r{=2 & 3% of overall 58 sulgoals in H2)and 0%
respectiely in contrast to theiExploratory Talkwhich was increased as it was
marked as 34%nE20 & 34% of overall 58 subgoalsin H2). This implies thaM&C

did not have i nstlkinkoase 2 gameplayhe rsulis ofdne a | 6
first stage of analis presenteth Table5-2 (Section5.1.2see pl28), alsosupport

the increase of a more explanatory nature of talk between them, asdin8.2.
AExpl anati on of incleasdd @l (s12§ Peoboverah 165 0
codes in H1) to 11%nE17 & 11%of overall 153 codes in H2)In fact this code was

the most frequently occurring opeade for this group in House 2 gameplajus,

in House 2 gameplay M&C had less incidences of disagreements and more

incidences of agreements whilst collaborating.
5.3.2.2A1 e x i a a mtéracioh and falb s

Overall, A&E collaborated well together in order to create the two holisésouse

1 gameplayAlexia initiated 51(54%) and Eleni 22423%) of the 95sub-goalsand in
House 2 gameplay Alexia initiated 283%)and Eleni 1§33%)of the 48 sukgoals
(Table5-5). As can be seen ihable 5-6 the girls had only 1 sugoal in House 1
gameplay, in which their talvas marked aBisputationaland the majority of their

talk was marked aSumulative(n=58a 61% of H1) andExploratory (n=27 & 28%

of overall 95 sukgoals inH1). It is worth mentioning that tidone(no talk) type of

talk which was coded in 9 sigwals inHouse 1 involved actions that were relevant
to the building of walls, adding wallpapers and furniture that they had already
agreed previously during their gameplay. In contrast to M&C gameplay, here,
A& E 0 8 0o dcarekndenthey had already agreed amvay to proceed and not

for individually creatingpartof the house.

A&E experienced the least incidences of disagreement in their gameplay in
comparison to the othegroups. It is worth noting that as shown Tiable 5-2
(Section5.1.2see pl28) , t h e [Nsagileemets bktwedn players regarding

t heir wdsaoarely markeh=1a 1% ofoverall 115 codes in H1; n=22%

wWor
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of overall 113 codes ir2). Even though Alexia was the one mostly initiating their
next actions, Eleni was not just passively agreeing to what Alexia was suggesting
but rather, as indicated ifable 55 and in Table 5-6 the girls negotiated the
progress of their gameplay together by explicitly explaining and justifying their
suggestion. More specifically, ag is shown inTable5-6, thesubgoals that were
coded as involvingexploratory Talkbetween the girls during House 2 gameplay,
were 20(n=20 & 42% of overall 48 subgoals in H2)and the sugoals involving
Cumulative Talkvere 27 (=27 a 56% ofoverall 48 sukgoals in F2). In addition,

code8 . 2. AEXpl anat i on was therhostifreqeestly éccusingg g e s
code in House 1 gameplay and it was one of the most frequently occurring codes in
House 2(Table5-2, see Sectio®.1.2in p.128). This, perhapssuggestshat A&E
worked togethemwell andi especially in House 2 gameplaythis collaboration
involved explaining and justifying their suggestions awéntuallycreatingtheir

two houses in a jointly accepted way.
5.3.2.3George and Nikasdinteraction and talk

Similarly to the other group$eorge and Nikos managed to jointly create the two
houses. Nonetheless, as shawTable5-5, George was the one irdting most of

their activity. In addition, even when Nikos was controlling the mouse, George was
instructing him on how to proceed. As it was presentedTable 5-2 (see
Section5.1.2in p.128) earlier, hey boys had disagreements regarding their choices

in House 1 gameplay but they were explaining their suggestions as well.
Specifically, open code3.1 Disagreements between players regarding their choices
was the most frequently occurring code and &2 Explanation of choices /
suggestionsopen code was the"®most frequently occurring code in House 1
gameplay. This exchange of ideas and disagreements between the boys is also
supported by the type of talk results showTable5-6. During House 1 gameplay,

t h e Digpytatidnal Talkwas marked in 3 sugoals and there were 10 sgbals
where the boys did not even tal k.,ltissi mi | ¢
worth mentioning that 8 of those 10 sgbals where the boys did not talk were
related to furnishing their individual bedrooms. Nonetheless, in the majority of the
subgoals in House 1 gameplay, the boys sh&adhulative TalKn=58, & 53% of

overdl 102 subgoalsin H1) andExploratory Talk(n=30, & 23% of overall102 sub
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goalsin H1). There were 9 suboals(n=9 a 8% of overall102 subgoalsin H1) in
House 1 gameplay where their talk was a combinatiddiggutationalExploratory

andCumulativéExploratory Talk

Howe v er , DOspuatiobataydddnetypes of talk were nanarkedat all in

House 2 gameplay. Furthermore, the frequency of occurrence of8.the

Disagreements between players regarding their chaiges code decreased from

17% (=27 & 17% of overall 149codesin H1) in House 1 gameplay % (=6 &

5% of overall 131codesin H2) in House 2 gameplay. This shows that players

di sagreed | ess in House 2 gamepl ay. I n addit
Exploratory Talkpercentage icreased from 23% to 40% %17 440% of overall 42

subgoalsin H2) and theCumulative Talkpercentage increased from 53% to 57%

(n=24457% of overall42 subgoalsin H2). However, it is important toecall here

that during House 2 gameplay, Nikos was disttae d by Geor gebdés younger
was eating snacks and perhaps this was also one of the reasons why their
disagreements were less. Nonetheless, the fact that there weregaakuim House

2 gameplay that were coded wiloneor Otheras the type ofdlk, indicates that the

boys did talk to each in order to achieve the major goals andaalb during their

gameplay.
5324St el | a a n dntetactionemditatka 6 s

Overall, the girls worked jointly in order to create the two houStsla was the one

mostlyinitiating their subgoals as 7Tn=77& 42% of overall 185 sulgoals in H1)

and 25 (n=2% 46% of overall 54 suigoals in H2) suigoals were initiated by her

in House 1 and House 2 gameplay respectively. Katerina initiated 60 83260 of

overall 185 sh-goals in H1) and 14 (n=1& 26% of overall 54 sugoals in H2)

subgoals in House 1 and House 2 gameplay respecti$ayilarly to Alexia and

El eni and in contrast to Marios and Christi:H
girls did not have particularigshgreements during their gameplay. As shown in

Table5-6, in 137 of the 185sugoal s (74%) in House 1 gamepl a
was coded aS€umulativeand in 39 suigoals (21%) as Exploratory type of talk.

This is also supported by the opemdesof their gameplay in both Houses (see

Table5-2, Section5.1.2in p.128), as the8.2. Explanation of choices / suggestions

was one of the most frequently occurring codes. In addition,sub4joals(n=4 &
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2% of overall 185 sulgoals in H) in House 1 gameplay their talk was coded as
Combinations ofCumulativeand Exploratorytype of talk and in Subgoals(n=5a

3% of overall 185 suigoals in H) the girls did not talk at all. Those 5 sgbals
coded withNonewere goals for which the girls had already agreed on what to do in
advance similarly to Alexia and Eleni groupFor example when they agreed to
furnish the bathroom in a similar mannerths other bathroom, there was no talk
whilst furnishing the bathroom. During House 2 gameplay, the type of talkein
majority of their subgoals was again coded @simulative(n=31 & 57% of overall

54 subgoalsin H2). The percentage of their talk thahsvcoded aBxploratorywas
increased in House 2 gameplay, as it was coded in 18 of the &gbalsh(33%),
something that was similarly obsed in the otherthregr oups 6 type of t
Indeed, when building the house for the family in House 2 géaye the girls

explained their suggestions to each other and shared their rativor@eften

It is important to note that the girls did not havgub-goal in House 1 gameplay in

which their type of talk was coded Bssputational In fact the girls created and
decorated each room of théirst housejointly. It was clear that th&rst housewas

a virtual househat wasmeant for them. They were jointly choosing items from the
menu in order to furnish the rooms of the house. In cortowddarios and Christina

and George and Nikosd groups, al | rooms
was also indicated by the fact that the girls did not create their bedrooms as separate
rooms. Rather, their choice of not separating their bedroonis watls (only a

dashed wall) and their effort in placing similar furniture, windows, lamps, paintings

etc. in both rooms, indicate that they create their bedrooms the same way they
jointly created the other rooms of the house. In fact, they were reféernmg iy our b e

/| my bedd and fiyour desk / my desko inst

Nonethelessni House 2 gameplay, there were tsud>goals in which their type of

talk was codeds Disputational One of those twsubgoals was when Katerina
wantedto buy a car for the family and Stella disagreed safinpbhey dondt w
0 n eaad thus was abandoned. The secamte was when Katerina wanted the

family to have a dining room and a dining table because of potential guests (major
goal 15:A1 Cr e at e oao nudiouse 2). dnitially Stella did not want to and said

A N o without providing any explanation and the girls proceeded with their
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gameplay without creating one. A couple of minutes later, however, Katerina

insisted (major goal 191 Cr eat e a dHouse 2) gnd stasted fooking for

dining tables in the menu sayimfgWe wi | | ma k e despitel $tella ng r oo mo
sayingin No, no more stuffo
54Summary of playersdé gameplay, goal s,

This chapter presented the results that occurred during the first four stages of
analysis.Much of the results presentéd this Chapter demonstrate the gameplay

variations that can be generated by what players choose to do, as a result of the
openworld sandbox nature of thB e mer genc e g @uulg2008,tpBARct ur eod

that was designed byhe Sims3 game designersihe results presented in this

chapter illustrated an overview of players?o
pl ayer sbé g a nasthéyavere initiating suatsdand major goals) and

then were processing those sydmls through actions and talk in order to achieve

them or pause and/or abandon them.

The results of the opasodegTable5-2) and categorieélable5-3) of the first stage

of analysisprovided an overview op | ay e r s 0 and iadicated | thatyitvas

mostly characterized by three major elements: ipfHeay er sdé i nteraction wi
otheras they were negotiating their actions during gameplay, isgkeific content

and aims ofThe Sims3 gameas it is a gae that simulates real life and therefore

involves virtual families and houses and iii. theathematicselated actionsthat

occurred during gameplasuch agplayersmaking comparisons of sizes, values and

areas and also arranging and rearranging artefatigir housesrThis highlightsthe

interaction of playerstheir prior understandinggeveryday and mathematical) and

the game 6 s asohighlye mvolved elements characterizirgl pl ayer s 6

gameplay.

Nonethelesshte way pl ayer s 0 agauitaegmplexyAs mantiomed ded w
earlier(Table5-4, see Sectiob.2 in p132), there were mny goalghatthe players

had setwhich were complicatedly connected éach othemas theywere occurring

while players were working on a previously set gbafact, there were many goals

which emerged as 0t hi(%ages1991)n artler forplaydre d t o be d
to proceed with their gameplay (sgbals). Those sufoals were almost double in
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House 1 in comparison to House 2, perhaps because playerexpoeing and
familiarisng themselves with the game and its rules. In additonsidering that
the ratio of Mgor goals / Sukgoals in House 2 increases in all gos when
compared to the respective ratio in House 1 gamegpkyers were perhaps more

focused and more specific in terms of what they wanted to do in House 2 gameplay.

Furthermore,t h e anal ysi s of -gobhle emergeg ang wereg/ e r s ¢
proces e d , usi(gl)aSleaxpa éesd mo d e (201@)tymks di@mlk,c er 6 s
suggest ed stubgaals weapel mostheimitiqtéd orally by players themselves

but were also influenced by elements related to the conventions and artefacts that
emerged duringgameplay and/or their prior uecstandings, especially their
everyday prior understandingssit waspresentectarlier. In particularas shown in
Table5-5,the gameds vVvappcaredatihh aaet ehbkcbuenced all
goal initiation to a great extentin House 1 and House 2 gameplahis was
anticipated, considering that playerew e f ami | i ari zing themse
content and menus. In additioss research indicates, when playing digital games,

pl ay e r gadeplpyexpeaences and familiarity with digital games influence the

way they interact with new games (d@eurgonjon, Valcke, Soetaert & Schellens,

2010. As illustrated in this Chapterhé younger aged groups were also influenced

by their created virtual artefactand their everyday prior understandings when
initiating subgoals inHouse 1 gameplayn which the jpayers had less budget
constraints This might mean that the younger players were, in House 1, using their
prior understandings of the way a rifd house appears and is structured as
example However, in House 2 gameplaguring which players had to desith the

famil yéds buddet nwuonbstrrsaiamtd, percentages
parameter of influencing the initiation of the sgmals remaiad high but the

numbers and percentages of other elements influencing thegoslibnitiationin

House 1 were decreased in House 2 gameptay(almost)all groups It is worth
highlighting thatonly few susgoal s wer e initiated by pl

understandings.

Moreover, the analysis of the way players were processing thgosib thg had
set during their gameplayTéble 5-6) revealedt h at psubeggaks wered
processed with actions that involvéiie conventions and artefacts and alseir
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everyday and mathematical prior understandingse c hoi ng Saxeds (1991) i
of his emergent goals modéh particular, for processing their sgioals, players

mostly wused the gameds virtual artefacts suc
combinationto other elements such as their previously created artefacts in the house

and their everyday and also mathematical prior understandings. Thus, the processing

of those sulgoals duringp | a ygamepldy involved @blended employment of

several elements$n fact, when comparing the percentages of each icotable5-6

in House 1 and in House 2 gameplayappearghat there is an overall increase of

theuseof pl ayersdéd prior understandings in order
goals. What is worth phlighting is the noticeable increase of the percentage of

mat hemati cal prior understandings -in order |
goals in all groups when compared to the Ho
increase suggests that, in comparison ¢dteation of the first house, players used

in a greater extent their prior mathematical understandings in order to process the

subgoals they had set while creating the house of a specific Sims family which was

constrained by a specific budget.

Lastly, even though each group followed a different pathway to create the hdluses a

groups eventually managed to create the two houses jointly. It appears that in each

group there was one player who initiated mostgodls more often than the other in

both houss yet overall, all players appeared to be engaged in gamé&jlase were

groups (M&C and G&N) whadhad disagreementduring gameplay anthis was

implied by the numbers and percentages of tB&putationaltalk (Mercer, 2010)

and also the incidences waie they did not even speak to each other. Howdver

overall numbers and percentages of playerso
in the majority of the sugoals that they processed, play¢atk was coded as
Cumulative(more than 47%) an&xdoratory (more than 16%). This means that

pl ayers overall agreed with each ot her 6s S
gameplay Cumulative Talk and in fact, in many cases, they explained their

suggestions before reaching a joint decision on the waydcepd Exploratory

Talk). In fact,there was an increase in the percentages dixpwratory Talkof all

groups in House gameplay when compared to the percentages of HousEnhik.

means that in House 2 gameplay, which had a budget constraint ansl fibrmaa
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specific family, players collaborated by explaining and justifying their suggestions
to each othemore often than in House 1 where there were less constiaimtsng

at the same time the individual gameplay #relinjustified disagreements.

Chapter 6 that follows focuses on speci f
are mathematics related and were selected during theafifth sixth stages of

analysis.
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Chapter 6 Mathematics related episodes r om pl ayer s6 ga

Following the resultshat were presented in ChapterlandChapter5, this chapter

focuses on the mathematics related e ment s of pl ayersdé gam
mathematics relatedpisodedfromp | ayer s6 gamepl ay that we
fifth and sixth stages of analg (SeeSectiors 3.5.2.5in p. 78 and3.5.2.6in p. 79).

This chapter is divided in three joasections In Section6.1, an overview of the
mathematics thawvasidentified from the results of the first four stages of analysis

will be provided. Then inSection6.2, selected episodesill be presentedn more

detail Those episodes are grouped in certain themes that emergedgim alu p s 6
gamepay and also in themes that link withe Discussion chapter that follows.

Lastly, Section 6.3 provides a summary of the results tlak presented in this

chapter.

6.1 Mathematics in the first four stages of analysis

During the fifth stage of analyssee(Chapter 3Section3.5.2.5in p. 78), the results

of the first bur stages of analysis were reviewed in order to identify mathematics
relatede | ement s of pl a yaeerps$entag annegetiora First,wh i ¢ h
will briefly refer to the categories and codes that involved actioeevant to
mathematicsSecond will refer to the mathematical prior understanditigat were
identified whilst analyimg the initiation and processing of the gyimls in House 1

and House 2 gmeplay. Lastly, | will illustrateresults related top| ayer s 0
mathematical prior understandings and tEadploratory Talk

6.1.1Mathematics in open codes and categories

The open codes and categories that were emerged during the first stage of analysis
highlighted some mathematieslated elements, especially in Categories 4 and 5.
Reviewing he results of théirst stage of analysisCategory 4 Comparisoni Area

(space) i Sizei Arrangementissueswas one of the mostrequently occurring
categoriesin all g r o uHogsé 1 andHouse 2 gameplay (Se€able 5-3 in

Section5.1.3 p.130). This category wasierging four codes that wereomparisons
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(size and/ or val ue) , area ( spaadcheuse i ssues, i
structure issuesCategory 4 and the éur open codes that formed irevealed that

during all g r o u p acionsguzmasnpking gomparis@ns, dealwge r e

with aredsize issues and also arranging and structuring the hdéukhtionally,

Category 5Ways to save money / spend less a category that was mathematics

relatedas well,because it involveglayersthinking of ways for spending less and

saving onthe famiy 6 s b Thdsggarmeplay instancesostly involvedactions

where playerswer e aware and were explicitly consid
balance. For example, players wearaking comparisons of the value (cost) of menu

items so as to choose a cheaperasptindwere also structuring their rooms and

their house in ways that could be cest f ect i ve for t he family
Furthermore, ssmentioned earligiseeSection5.1.2 in p.125), Category 5 was only

once coded0.001% of H1 overall code#) House 1 gameplay whergin House 2

gameplay, where playetsead to handletht ami | yéds budget, Category
25 times (5% of H2 overall codes).

6.1.2Mathematical Prior Understandings (MU)

The first stage of anal ysi s provided a fir
gameplay that were related to mathenstidhis section presentsp| ayer s 0
mathematical prior understandingpatinfluencedp | a ygamepldy in House 1 and

in House 2 gameplay. As mentioned earli@edtion5.3.1.2 p.144), mathematical

prior understandingsnlyi n f | u e n ¢ e dgod iniatoa incsadninar axbent.
However, he results of the third stage of analysis (Seetion5.3in p. 135 showed

that in all groups,mathematical prior understandingsly influenced the way

pl ay e rgeafs wereupdrocessedspecially during House 2 gameplas more

than 50% Table5-6 in p.139 of the subgoals in House 2 gameplay were processed

by acti ons t hamathematical prioreiddergiandngse(mMldlst
analysng the MU-coded sulgoalsof all groups, Inoticeda connection of those
mathematical prior understandings to playExploratory Talk This connection will

be presented in this section as well.
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6.1.2.10pen cale analysis of the MUcoded subgoals(fifth stage)

The subgoals that were coded with MU code were examined even further during
the fifth stage of analysis, in respect to House 1 and House 2 gameplay. | used open
codes analystsfor analysng those MUcoded subgoals (initiation and processing)

in order togain an insight of theelementsof mathematics that players used during
their gameplay. started with M&C group and ended with S&K group as shown in
Table 6-1 below. The following open codes occurredrrangement (placement),
budget, coscompare), pattern, rotatiorshape size, space (areagndét he s ame 6
( 61 o o k Theré wehetsdme open codes that were connected, suchSizeine
relation to theCost (compare)However the open codbat characterized mostly

each sulgoal was used to code such gydals.The frequency of occurrencé each

code, for each grougs presented inrable 6-1 below. The most frequently marked

code in House 1 and House 2 gameplay is markédldsfor each group.

Group M&C A&E G&N KK
OpenCode H1 H2 H1 H2 H1 H2 H1 H2
Arrangement
Placement 2 3 4 3 4 1 8 0
Budget 0 6 0 2 0 5 0 3
Cost (compare) 0 22 0 30 0 19 0 20
Pattern 1 0 0 0 0 0 3 2
Rotation 1 0 0 0 0 0 2 0
Shape 4 1 1 0 0 0 0 0
Size 8 5 2 1 2 4 6 0
Space (area) 3 1 0 2 2 2 2 0
60t he samd 1 1 0 0 0 0 5 2
ri ght o)

Table 6-1: Pl ayer sd mat hemat iicopdncogdasi or wunder s

2 This MU open code analysis occurrdteathe inter coder reliability session and therefore
was not crosshecked with the inter coder.
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Examining the numbers diiie open codes iMable6-1 above,two observations are
made. First, looking at theverallnumbers of the codasappears than all groups
(except for M&C), most of theMU-codedsubgoals in House 1 involvedssues
related to thédrrangement and/or Rcemenibof the virtual artefacts in their houses.
M&C were mostly havingssues with the size of their houdeo large)as most of
the subgoals in House 1 gameplay were marked wiith Sizecode. Second, in
Housel gameplay, none of the Mtbded sulgoals were coded with tigudgetor
the Cost (comparefodes.The Cost (comparekode involved players choosing the
cheapest option by comparing the value of the items in the menu aldiget
code was marked when players were performing actiorasto increase or save on
t he f ami |Hpwesger, in Halisge @ gameplay, which was budget constrained,
most of the MUcoded subgoals were coded with th€Cost (compare)ode. In
addition,the Budyetcodewas alsanore frequenthcoded in House 2 gameplay and
was the ¥ most frequently marked codéexcept for A&E group in which

Arrangement/Placement was tH¥ Bost frequently marked code)

The aforementioned two observations suggest when phyers were building a
house withless budget constraintgHouse 1 gameplay) they were not explicitly
considering the cost of the items they were buying for their house. When they were
building a house with budget constrainfslouse 2 gameplayhowever, the

mat hemati cal prior understandings that they
budget and its constrainthus, players were more cautiousHouse 2 gameplay as
they comparethe cost okeveraimenu items (such as furniture) before buying them
and wee also thinking of ways to save on the budd#is is also supported by the
results of the first stage of analy¢seeTable5-2 in p.128), in which thefrequency

of occurrence of thepen code4.1 Making comparisons (size and/or valwegs
increased from 3% (n=17 of the H1 overall codes) to 8%l4 of the H2 overall
codes) and also by the increasieCategory 5Ways to save money / spend less
frequenciesn House 2 gameplayat was discussed earlierSection6.1.1

Furthermore, there were open codes, as showiralole 6-1, that occurred in only

one or two of the groups. For exampB&K and M&C were the only groups that

were coded withPattern Rotationandot he s a me 6 codes indheikMUr i ght 0)
coded sulgoals.In addition, M&C and A&E were the only groups that were coded
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with Shape code. Although episodes othose sulgoals will be presented in
Section6.2 later on, a brief description of those three codes is ne&ddtbrncode

was coded in instancegere players were trying to apply a certain pattensually

T whilst decorating their house&otation code was coded imstances where
players were explicitly rotating a virtual artefact so as to help them achieve their
subgoal.6 The s amegbh tcde wasaadedrwhen plagewere explicitly
trying to get the same resiiltusuallyi in the appearance of the house as they had
done previously in their gameplayhapecode was coded in instances where players
were manipulating and explicitly talkg about the shape of a virtual artefact. Lastly,
all groups were coded with ti&pace(area) code which involved instances where

players were talking abot@urnishing certairi usually emptyi area of their house.
6.1.2.2MU-code combinations in subgoals

In Chapter5 (Section5.3 in p.135 , I present ed -godlseveravay p |
initiated and processed using codesl in this ection | isolated and analysed the
MU-codes using open codd®eviewingall thoseMU-coded sulgoals of the groups

| markedthe combinations of codes in stigmals which were Mttodeal in order to

provide anaccount of the frequency of thosembinations Table 6-2 that follows

presents the several combinations of codes that were coded in tledéUThe
combinations as illustrated ihable 6-2 show that there was nat subgoal where

MU code was coded alone. When MU code was used it was always in combination
with at least one other code, during the analysis of the data. This is important
because it suggests that, during their gameplahatims3, the mathematical prior
understandings that players brought into gameplay were always in interplay with

ot her el ements, either their everyday pr

virtual artefacts, the opemiendadartefats.r i ct i C

In addition, although there are some differentiations amongst the groups in House 1
gameplay, the most frequent combination of MU code in House 2 gameplay, as
indicated in Table 6-2 below (marked asbold and underlined) was the
MUEUGVA (in G&Nb6s case PVA was added to
t hat when pl ayersdé6 gameplay was mor e ¢

combination of MU, EU and the GVA in order to achieve their-gaals.
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Group M&C A&E G&N S&K
Housel nH1 | H2 | H1 | H2 | HL | H2 | H1 | H2

Total MU -codes 15 33 6 38 8 31 26 27

GVA, MU, EU 5 17 1 26 0 12 3 14

GVA, MU, EU,

=V 2 3 0 5 3 13 0 6

GVA, MU, EU,

oR 0 1 1 0 0 2 0 0

GVA, MU, EU,

PVA GR 1 1 2 1 0 0 1 0

GVA, MU 3 6 1 4 1 1 3 3

GVA, MU, PVA 2 3 1 1 0 1 7 1

GVA, MU, GR 1 0 0 0 1 1 0 1

GVA, PVA, GR,

MU 1 1 0 1 2 0 0 0

MU, PVA 0 0 0 0 1 0 7 0

MU, GR 0 0 0 0 0 1 0 0

MU, EU, GR 0 0 0 0 0 0 1 0

MU, EU, PVA 0 1 0 0 0 0 3 0

MU, EU, PVA,

COA 0 0 0 0 0 0 1 2

Table 6-2: MU code combinations in all subgoals

In addition, reviewing the combinations of tHdU-coded sulgoals| isolated the
ones which were codeslith EXPL type of talkas well.Table6-3 below presents the
several combinations and frequencies of codes that were codeithevitHJ codein
subgoak which were coded witExploratory type of talk.In respect to House 2
(more constrained) gameplay,becomes clearer that in most of the tinvasen
players usedExploratorytype of talk to process stdgmals that required them to use
their mathematical nor understandings, they also used their everyday prior
under st andi n g srtua artdfacts fcenbigatiom M8,EGYV A marked

asbold andunderlined).
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Group M&C A&E G&N S&K

House| H1 H2 H1 H2 H1 H2 H1 H2
Total MU&EXPL - 5 14 3 17 0 14 7 13

codes

GVA, MU, EU 1 6 0 13 0 5 1 5
GVA, MU, EU,
PVA 1 1 0 2 0 5 0 3
GVA, EU, MU, GR 0 0 1 0 0 1 0 0
GVA, PVA, GR,
MU, EU 0 1 2 1 0 0 1 0
GVA, MU 1 2 0 0 0 1 1 1
GVA, MU, PVA 0 1 0 0 0 1 0 1
GVA, MU, GR 1 0 0 0 0 1 0 1
GVA, PVA, GR,
MU 1 1 0 1 0 0 0 0
MU, PVA 0 0 0 0 0 0 3 0
MU, GR 0 0 0 0 0 0 0 0
MU, GR, EU 0 0 0 0 0 0 0 0
MU, PVA, EU 0 1 0 0 0 0 0 0
MU, EU, PVA,
CCA 0 1 0 0 0 0 1 2

Table 6-3: MU code combinations in subgoals that were coded akxploratory Talk

6.1.2.3MU-coded subgoalsand Exploratory Talk

The resultsin Chapter 5earlier showed thatwhile players weregrocessing their

subgoak, the percentages afie Mathematical Prior dderstanding (MU) code in
House 2 gameplay wer e ibBxporawrg Saak(EXPL)Si mi | ¢
percentages were also increased in House 2 gamégday able 5-6, in pl139).

Thus, | isolateall the MU-coded sukgoals and all the EXRtoded sukgoalsof all

groups From those suboals, lisolatedthe oneghat were coded with both MU and

EXPL (MU&EXPL). | thencalculatedhe percentage of tHdU&EXPL -coded sub

goals in respect to the total sgbals of each group, the percentage of EXéL-

subgoals thatvere also coded with MU code and the percentage of thecbti¢d

subgoals that were also coded with EXPL cadeshown inmrable6-4 below.
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ExaminingTable 6-4, | made three observations which are worthy of commenting
First, the percentages of tMU&EXPL -coded sulgoals in House 1 gameplay were
rather low as less than 4% of the overmlbgoals in all groups were coded with
MU&EXPL. However, in House 2 gameplay, the percentagfethe MU&EXPL
codesincrease and reach a range of 24%5% of the overall sulgoalsin all
gr oups 6 .geaomkthe Ipeacgntage of theEXPL-coded sulpgoals that were
MU&EXPL-coded (% of MU&EXPL in Total EXPL) increaseticeablyin House

2 gameplay for all groupdhird, the percentages of the Mtbded sukgoals that
were MU&EXPL-coded (% of MU&EXPL in Total MU) alsancrease inM&C,
G&N and S&Kgroups but in a less extel. A&E group, this percentage decreases
slightly.

Group M&C A&E G&N S&K

House| H1 H2 H1 H2 H1 H2 H1 H2

Total sub-goals| 129 58 95 48 102 42 185 54

EXPL code 20 20 27 20 30 17 39 18
MU code 15 33 6 38 8 31 26 27
MU&EXPL code 5 14 3 17 0 14 7 13

% of MU&EXPL 4% 24% 3% 35% 0% 33% 4% 24%
in Total subgoals
% of MU&EXPL 25% 70% 11% 85% 0% 82% 18% 72%
in Total EXPL
% of MU&EXPL 33% 42% 50% 45% 0% 45% 27% 48%
in Total MU

Table 6-4: Mathematical prior u nderstandings code andexploratory Talk

*MU&EXPL -coded sulgoals were 5 in M&C H1. The percentage of MU&EXPhded
subgoals in respect to the total number of EX&ided sukgoals is 5/20 * 100% 25%

The three aforementioned observations indicate that whearplayere engaged in a

constrained gameplay (House 2 gameplay) their use of mathematical prior

understanding in processing sgbals that involved p | a y Explarabory Talk

(MU&EXPL) increasel. The three observations also suggest, ima constained

gameplay,most of the sulgoals that players processed wixploratory Talk

involved playersoé prior mat hemati cal under st

subgoal s t hat i n v mdtheneatical pndeaasyardings dvere pracessed
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with Exploratory Talk Indeed, there were many sgbals, such as for example sub

goals that involved playerelectingthe cheapest available option for their house in
House 2 gameplay, where players used timaithematical prior undeestdings but

their talk wascoded aCumulatveHo we v er , when BExploaatogin so t a
House 2 gameplay, players were mostly using their mathematical prior
undersandings in order to process suspecific subgoak. Noneheless, in order to

acquire a greater understanding of this MOype of talk relationship, | isolated the
MU-codedsulgoal s i n which pl aCymutatv@similaay tk wa s

Table6-4 earlier. The results are shownTinble6-5 below.

Group M&C A&E G&N S&K

House| H1 H2 H1 H2 H1 H2 H1 H2

Total sub-goals| 129 58 95 48 102 42 185 54

CUM code 61 30 58 27 58 24 137 31
MU code 15 33 6 38 8 31 26 27
MU& CUM code 8 14 3 21 4 17 19 12
% of MU&CUM 6% 24% 3% 44% 4% 400 10% 22%

in Total subgoals
% of MU&CUM 13%*  47% 5% 78% 7% 7% 14% 3%
in Total CUM
% of MU&CUM 53% 42% 50% 55% 50% 55% 73% 44%
in Total MU

Table 6-5: Mathematical prior u nderstandings code andCumulative Talk

*MU& CUM-coded sufpoals were 8n M&C H1. The percentage of MURUM-coded
subgoals in respect to the total numbeGiIM-coded sukgoals is 8/61 * 100% 13%

Degite the fact that my initial hypothesis before making this analysis that
MU&CUM percentages would nanhcrease in House 2, as shown Tiable 6-5
above, they did. Nonetheless, as showiiable 6-4 earlier, in House 2 gameplay,
the percentage of the EXPtoded suklgoals where MU&EXPL was coded was
more than 70% in all groups, whereas the respective percentage forcGdéd
subgoals, as shown iifable 6-5 is, for some group$M&C and S&K) less than
50%. This will be further discussed f@hapter 7 (see Sectionl.3 p216 and
Section7.3 p233.
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Recaping the results presented and analysed in Sécfioth appears that, overall,

playersdrew ontheir mathematical prior understandirigsorder to build their two

houses. Whilst processing their sgdials in more constrained gameplay (House 2)

pl ayers interacted with each other and the g
actions through their tal k in their effort
constraints and explore the relationships t
artefacs. Overall, in House 2, players were talking about and manipulating the
artefactso6 properties that were related to t
size. In situations where they encountered issbat required them to negotiate

their next steps, #tng emergent sugoal s (Saxe, 1991) and i n
moment sO6 ( Nos s 199&Imlpa)tagers &xpl&redzheii options using

Exploratory type of talk (Mercer, 2010) and employed their mathematical prior

undestandings in order to reachdackion and proceedEmploying mathematical

prior understandings in order to solve problems in educational settings and in real

life is a longerm aim of Mathematics Educatioikyropean Commissior2011;

NCTM, 200Q. In addition, several researchéosused a the affordances that real

i fe artefacts have i n enabl i ngnake hi | dr en i
connections to real lifejrawing on information they could get from thostefacts

(see Bonotto, 2013; Monaghan, 201@8pnetheless hie challengeshat playersn

my researclkencountered and ttetefacts thatheyinteracted with during gamégy

were notartefactsand toolsthat can be found and usednma t h e mdassioass 6

Rather, during gameplay, players manipulagagheartefacts thastimulatd their

thinking andenabled them to employ their mathematical prior understandings in

order to proceed with their gameplayhe following section of this chapter will
presentmathematicselated episodes from|l ayer sd6 gamepl ay, most of
coded vith MU and EXPL codes.

6.2Sel ected episodes from all groupsod gae

Theselected episodes that are presented in this see@ionisolated durinthe fifth

and sixth stages of anal ysiTheseepishdesarane fr om al
grouped infive themes, in order to help the reader and also the Discussion chapter

that follows They were selected and grouped this wguidedby the open code
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analysis of the MU codes that was illustrated in Sec@dh highlighting cost,

budget and size appeared totbhbe equent i n plnagdeionstbe g a me
seleted episodes presented inthesst i on |1 nv &Aplerataty Tplk They er s 0
themes arei. Comparing sizesi Dealing wth excessive size of House 1
(Section6.2.]), ii. Saving on the budgdSection6.2.2 iii. Dealing with a low

budgeti Increasing the budgdBection6.2.3, iv. Considering the family members

and theirneedqSection6.2.4, andv. Group-specific episodetSection6.2.5. Each

Section (theme) that follows is structutein a similar manner; first there ian

overview of the theme and theior most of theepisods, a brief description of the
respectivep | ayer s6 gamepl ay, a detail gahlsanaly

that were involved anthe respective x t r act of the playerso t
6.2.1Comparing sizesi Dealing with excessive size of House 1

All groups created a largdrouse in House 1 gameplay in comparison to House 2
gameplay. However, two of the grougspearedo have some issues with the large
areas of the house that were |l eft d6dempt)
G&N placedan unusual number of thesamaur ni t ur e emptys p dafe€d 1 n
certain roomsBoth groups realed the large size of their house once they started
furnishing it and comparing the size of the furniture to the size of the rdem.
mentioned earliein Chapter 4A&E comparedtei r houseds size to
house andeventually created a smaller house. In addition, the fact that they

furnished each room before building the next one perhaps helped themgkiter

houseds size small er largefhaue Odiwe B&Kodideot d e s p
place extra furniture just to o6fill in t
There are three episodes in this sectfon r st an episodeinfrom
whicht hey were trying to fill in the OoOextr

f rom Gangdlay where they decided to place benches in their kitchdhimo fi
the O6extra asmpaepids ode st 1 g pduriAgdqbidhstheyg a me p |
comparedhesizeof theirhous¢ o0 t he nheusghbour 0s

6.2.1.IM&C i1 Maki ng the kitchenbds table bigger

This episode comes froM&C House 1 gameplay, during theit®2neeting, when

they were furnishing the kitchen of the house (Major goal: 20). They added a
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kitchen table from the menu but when they placed it in the kitchen room they said

that they wantea bigger one. They selectedt her t abl es from t he game
there was not a bigger table in the menu so they decided to attach tables to the

existing one in order to make it bigger (Sghal 63, seeTable 6-6 below).

However, the gamebdbs mechanics do not all ow
needs to be some space between tf@nihe Simsvirtual characters to movand

this was the case withdlr actions to attach multiple tables: there was some space

between the tables whiakas something thahey did not like, so thepaused that

subgoal andmoved on to the next stgpal which was adding sinks for the kitchen.

They did not explicitly statéhat they had abandoned this g3dal nonetheless.

Time | Major Goal | Sub-goal Talk | Initiated by | Processed by,
11:00 | 20. Furnish| 63. Make the tabl¢ EXPL | M GVA
T the kitchen | bigger by attaching PVA
12:43 tables(Paused) GR
(M23) MU
15:28 | 21. Decide| 68. Add more EXPL | C GVA
T what to do|tables on the MU
17:50 | with the rest existing one tg PVA
(M2) | of the kitchen| make it look biggel
area (Achieved)

Table 6-6: M&C sub -goals 63 and 68: Making the table bigger (Buse 1)

A few minutes later they had returned to this-gohl, but this time, as a sigoal of

a different majorgoal 21 To deci de what to do with the re:
They decided to make the tabtmk bigger because there was too much speite

empty in the kitchen area. So they added two more tables, dispitect that there

was space left between them and 8 chairs around the three f@Egle® 6-1). The

related extracts of both sigmals 63 and 6Bxploratory Talkare presentedext

Subgoal 63:
C: This one (table from menu)

M: Add it to see how big it is.
Cltdos big (adds it in the kitchen) €& or m
M: No, we need a bigger one. Attach it.

3 M2 indicates that the recording of this part was on tenPe et i ng o f pl ayers
gameplay.
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C: Oh, to make it bigger?
M: No, attach another table next to it.
C: To become bigger?
M: Yes (Christina tries to attach another table but there is space between the
tables)
M:Oh, we canot
C: Should we add a differetable?
M: | think so (They go through the menu). No this one is better for the living
room and itds not bigger than the otlt
(They select a sink from the menu and add it on the existing bench)
[ €]
Subgoal 68:
C: So, what are we going to do with #iis space then?
M: Which?
C: All this! (Christina shows the kitchen area)
M: Should we add a wall and make another room?
CHmé Canét we attach this one? (Chri.
added in the kitchen and adds two more tables in pataltbe existing one
and then 8 chairs around the three tables)
M: OK, it looks good now.
C: Yes, should we add a lamp there?
M: Yes (they move on to add lamps).
Affected by their peviously made actionand the cration of a quite largeized
kitchen, M&C faced some issues in this episoddere, M&C used their
mathematical prior understandings (MU) for adding multiple tabié¢se same kind
that they had already been manipulating (PVA) s o as t o over comi

restrictions (GR) and get their desita@dger table



Figure 6-1: M&C i Making the table bigger
Another aspect of this episode is the fact thatgedd 63 was paused and then

reoccurred as su@poal 68 after a couple of minutes of gameplay but as part of a
different major goal; Sulgoal 63 aimed in making the kitchen table bigger whereas
subgoal 68emerged as a solution to the issue of having a large kitchen area being
left empty and aimed in making the kitchen taldlekb i gger so as to
space. Marios suggested reducing the size of the kitchen but Christina insisted in
making the kitcken table bigger, even if that meant attaching overall 3 tables, that
had space between them and surrounding them with 8 ¢bdiosk like one big

table This was something they did with other room areas of House 1 as mentioned
earlier; added 4 toilets ithe bathroom, added 4 TVs next to each other and so on.

This was one of the reasons why House 1 had a venryimgished value
6.2.1.2G&N T Furnish the kitchen (House 1)

Similarly to Marios and ChristingGeorge and Nikos created a lalgiehen room
during Hause 1 gameplayWhen they were furnishing the kitchen (Major goal: 25)
and were adding benches (sytel 60, se€lable 6-7) they decided to place 16
benches overalbecause they wanted to have many benthesok anduse them in
party occasiongor their guestsThey did thatbecause thewantedto fill in the
kitchends space

of
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Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
"'1:12:20 25. Furnish | °0:,  Choose S\\//:
s MU

Table 6-7: G&N T Sub-goal 60: Choose and add benches (House 1)
The related extract of stdpal 60Exploratory Talkis presented below:

G: Shall we place a bench? This one?

N:

: Many? We only need one.

Z 0 Z60Z0Z0

Yes. Put many benches

No, not
: Why?

: To cook.. we need many. Put many one next to the other.

need more

just one,

: How many? Threare enough

G: OK, we can have party (they laugh)

it 6s

: Yes but put more all the way until the fridge.

t

00 s mal

: Like this? (G places 3 benches one next to the other)

: No, look, the kitchen has too much space, put more to cover the\well.

N: Yes and we can stand behind them and have the customers there

G: Customers?
N:
George and Nikos decided to add 16 bendigbe same kindttached, instead of

Guests.

P

lor 3 benches that George initially suggedbedause they wanted to cover the

|l ength of

t he

kitchenos wa l

I ( Mgy

referred to their kitchen as sometimes being a gagyea with customers guests

(EVU). As shownin Figure 6-2, having a lot of benchds the kitchen was not the

onl yusauwn 6

A

t hat

par t Thelboystcreated threehtaoilet/bathrooms in the

ground floor.Perhaps this waalso done becausthey had a lot of areas their

housethatseemedmpty.



-172 -

Figure 6-2: G&N 1 Sub-goal 601 Placing benches (House 1)
As seenn Figure6-2 the boys could have created the bedrooms in the ground floor
as well, but they did not becauas they stated they wanted to have two levels in
their house. The boys could have deleted sofmiaeorooms but did not. Instead,
they decided to use them as bathrooms/toilet rooms and eventually created a house
which had 5 bdiroom/toilet rooms overall.

6.2.1.3A&E T Comparingsizesir The nei ghborés house (House 1)

This episode c¢comes House IngameblayxTheagirlseatal E| eni 6 s
the foundations of their firdtouse and questioned whether the house was too small.

Then, they zoomed out the camesad alsd~igure 4-7 earlier) and compared the

size of their foundations to the size of the
expand the foundations so as to make their house larger. This wgsaud of

House li Ex pand t he TdbleG8beamvtshowsrthe detailed analysis of

this particular sugoal.

Time | Major Goal | Sub-goal Talk | Initiated by | Processed by
.? 7:50 > Create the 3. Expand the GVA GVA
09:49 fc;undations foundations EXPL | MU PVA
(Mé) (Achieved) A (AA)

Table 6-8: A&E sub-goal 3: Expanding the foundations (House 1)
The extract of thie Exploratory Talkthat took place while they were working on

subgoal 3 was:
A:Do you think ités good?
E: | think soé | donét know. How about the

(Alexia zooms out the camera and they laugh)



-173 -

A: Well, I think we need to make it larger

E: Yes we do. Can we ddnore on these ones? (asks the researcher)

AA (Researcher Yes, just drag the mouse and add whatever you want

(Alexia drags the mouse to create three more columns of foundations next to

the existing ones but she has some difficulties handling the mouse)

A: Hmmmm.You do it!

E: OK. (Eleni holds the mouse and adds the foundations. Then zooms out

the camera again) | think itdéds OK nov

A: Yes.
I n order to confirm that their houseobds s
house as a point of referen@&VA) in order to get an idea of the size of the houses
in The Sim8 game. They did not measureh e si ze of the neighb
estimated visually ( MU) t hat t heir h ou
expanded. The othe¢hreegroups in thise@search did not compare their firsb u s e 6 s
size to the existing Sims houses that were in the game before building their house.
This comparison of the houseds size to
group to create the smallest house in Holigmmeplay and also the cheapest one

(furnished value) of all the four groups.
6.2.2Savings on the budget

When building their secondouse in House 2 gameplay, players had to build and
furnish that house within a specific budget. This section illustratesfilmdes of

al |l groupso6 gamepl ay tthegplayerh magld dhaicgshthat t h e
savedon t he f ami | ybgrougs explgidytstatedrthat tseyy would

create a smaller house due to the budgetondall groups compared the cast

the menu items before buying them and chose a cheap, and most of the time the
cheapest availableption. Third, even though in House 1 gameplay, all groups
chosea lot of furniture and appliances (and as shown in the previous section, M&C

and G&N chosenany of the same kind) to equip their house, in House 2 gameplay
they all made choices thaan be characterized &sw h a t n ewcaessferahey 6
family. Fourth, during their gameplay, some groups made someeffestive
decisions so as to save on the gpetdLastly, fifth, S&K and A&E used thé® Cr e at e

a Stoyplted®n and saved on the familyds bud:
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6.2.2.1M&C 1 House 2i Making a small(er) house

M&Cbébs intentions were stated early in their

selectinga small lot:

M: We should do a small house. This one is small (the lot).

C:Yes, itdéds small . This one (A1800) or th
(81800)
M:Yes, i1tds small and good!

They also stated that they would create a small house:

C: We should dat small like this s o a s srhatieé andhenwel see
whatwe cando outside.
M: Anyway, we should do a normal house this time and it should have a
ground floor only.
C:Yes, no upmaeexpdnsive.or , it os

This intention of making a smallesecond house was something that all groups

explicitly stated in the beginning of their House 2 gameplay.
6.2.2.2M&C 1 House 2i Comparing cost/value

Apart from creating a small house in a small lot, Marios and Christina, al&we
selecting chga furniture and deorations for this housesubgoal 10 of House 2

(Table6-9) is anexample of comparing prices and selecting a cheaper option.

Time | Major Sub-goal Talk | Initiated by | Processed by
Goal

1:09:01| 5. Create 10. Choose an{EXPL |M GVA (menu)

| the ground place tiles for the MU

1:10:32| floor (tiles) | bathroom EU

(M2) (Achieved)

Table 6-9: M&C 1 Sub goal 10(House 2)i Choose and place tiles for the
ground floor

As can be seen by thdixploratory Talkin the extract below, Marios and Christina
made their decisions for the bathroom tiles thinking about the cost (GVA and MU)

and also the nature (EU) of the specific room:

M: What tiles should we put in the bathroom?

C: This one?
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M: Do you mean this ongRarios shows the same tile)

C:No, thatés 10(A). |l tds expensive i s
M: Yes true. How about this one? (shaawaooden tilghat is &)

C:Yes thatdéds good. But waité itbds a
tiles?

M: You are right, how about this on@@arios shows a tile that is §4)
C:Yes, thatos 4(A) too, itobés good.
M: Yes this one (Marios add the tiles in the bathraom)

Comparingthe cost of the items they were selecting for House 2 was something they
were doing quite often as it was sesarlierin Table 6-1. They wanted to select
cheap options but they were not always selecting the cheapest ones. For example, in
the extract above, they coudve selected the cheapest option of tiles that the game
has in the menu which was free (80) but they did not explore the entire tile menu of
the game at that time. There were also times, sugfist processingub-goal 10
above, where apart from choogia cheap option, they based their decision on the
type of room they were creating; in real life, wooden tiles are avoided for a
bathroom because of the humiditgimilarly to Marios and Christina, all other
groups were also making such comparisons bdfoyeng something for the house.
S&K and A&E in fact, used mostlyi the free options for wallpapers and tiles

which resulted in saving a |l ot on the feé
6.2.2.3A&E T House 2i Choose what imecessary(comparing cost/value)

It was highlightecearler t hat i n Al exia and EIl eni 6s
attention to their housebs appearance a
tiles and other items from the memmostly in respect to whét| o o k efa theiri c e 6
house. In House 2 gameplay, however, the girls had different criteria in mind when
furnishing thef a mi hoysé and this was because of the budget Tdred Sims

family. The following extracts of their gameplay illustrate the way they considered

the cost of several items that they used to furnish and decorate Housedtja®ib

12 and 23.

1 Subgoal 12: Select and place the cheapest available wallpapers
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Time Major Goal | Sub-goal Talk | Initiated by | Processed by
12. Select and

27:011 place the cheape; GVA

29:20 ?He%ee‘;i;a;fn available EXPL | A EU

(M2) wallpapers MU
(Achieved)

Table 6-10: A&E 1 Sub-goal 12: Select cheapest available wallpapers (House 2)
Subgoal 12 emerged when the girls wanted to add wallpapers to decorate the

bedroom of thehouse (Table 6-10) and they started looking for the cheapest

available option in the menu aras they explicitly stated, a free option:

A: And to think, we havendét even placed wa
E: They dondét need them now. I f we have e
wallpaperé Theyare unemployed.
A: Ummmé Does the menu have zero? (Al exi a
and places the mouse over several wallpaper designs)
E: Check
A: I't doesndt é
E: Go on, weodll find zero somewhere (they
the menu)
A&E : There!
A: This one
E: Yes, since ités free (they | augh. Al ex
bedroom)
A: It looks ancient but, what to do? They are unemployed!
E: ltdéds finel

It is worth mentioning that later on, the girls used 80 valued wallpapers and tiles for

the rest of the houseds walls decoration.

1 Subgoal 23: Select and place the cheapest option for sink and bench

Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
30-12i . 23. Select and plgc GVA
) 10. Furnish the the cheapest optior|
41:26 : : EXPL | A EU
(M2) kitchen for sink and bench MU
(Achieved)

Table 6-11: A&E T Sub-goal 23: Select cheapesiption for sink and bench(H2)
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It appeardrom their talk and actions during their gameplay that the girls wanted to
furnish the kitchen (and the rest of the house) with the cheapest available and most
necessary furniture. Stdpal 23 §eeTable 6-11) provides an example of such

thinking as can be seen in the extract of their talk below:

A: What else? Do they need a dishwasher?

E: Uummm, i t 6 s Thayocan wash the dish ananyally. It will

cost more if we add a dishwasher. We can add a sink

A: OK (Alexia clicks on the sink menu). So we need a sink, the cheapest

E Basically a sink and a bench with
A: What do you mean? | think we should add a simple (@tandalone) and

a bench next to ité (Alexia adds the
E Ummmé

A: So as to place the dishes to dry (Alexia selects the cheapest bench from
the menu, §140)

E: | thought of something but | donot
A: What?

E: Add the bench (Alexia places a bench next to the sink). | want to see
somet hing and if it doesndét work we
money back

A: OK, what?

E: How abouté Click on the sinks that

andé ( Aitkeon alleemledded sinks) no they are more expensive (the

cheapest is 8150and much smaller) and we need a bench too so no.

A: No, 1itds cheaper this way.
Here, the girls not only selected the cheapest available options for furnishing the
kitchen, butthey also discussed the cadtectiveness of their selection by: a.
referring to the necessity of adding a dishwasher or provide a cheaper solution (sink)
for the family to wash the dishes (EU), b. comparing the cost of the sink with the
other availablesinks (GVA and MU) and c. comparing the cost of an embedded sink

with a sink and a bench placed separatelyraaklinga decision (GVA and MU).

Nonetheless, the girls did not do that in all items they had placed in the house. For
example, in Sulgoal 37:i Pl ace an entr angcthegiloddnotf or t
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select the same type of door they had been selecting for the rooms of the house.
Rather, they selected a more expensive one (a double door) because as Alexia said

and Eleniagreedi | t 6 s tnh e afnrc el gloops chose a more expensive
door for their houseds front entrance.

6.2.2.4Makingcoste f f ect i ve deci sions on the houseds s

During their House 2 gameplay, the groups that did not face difficulties with the

family budget Gaad S&lg, |legplicitlye made As&niie cestfective

deci sions while creating t hwiepisodhsares seds sStr u¢
from A&E and S&KHouse 2 gameplayhen the girls were shaping the walls of the

rooms after expliciththinking of ways to save die budget

1 A&E i Sub-goal 11: Shape the walls of the room

The grls created a hallway in House 1 (PVMhich separated the rooms of the

house so as not to be attadh During the building of their second house (House 2

gameplay), the hallwagEU) optionthat was suggested by Alexia, was rejected by

Eleni, explaining that this would cost them m@k&U) as they would need to add

extrawalls and door¢GVA). As shown inTable6-12 below, this was suboal 11

which emerged while the girls were working on major goahCr eat e anot her

r o o imblouse 2

Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
26:301 7 Create 11. Shape the CE;l\J/A
27:00 ' walls of the room | EXPL | E
another room . MU
(M2) (Achieved) PVA

Table 6-122 A&E T Sub-goal 11: Shape the walls of the room (House 2)
The extract of the girlsd taéxk in this partic

A: We need some space here to do a hallway again

E: Ummm, wait no. Listen, do them attached and this way we will not need
extra doors

A: Ummm

E: I mean, if you attach it (the other room) here (to the existing wall) then we
will not need two walls.tlwill cost more if we put a hallway. We will also

need more doors.
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A: You are right

Figure 6-3: A&E 1 Sub-goal 11: Shape the walls of the room (House 2)
Thus, the girls were considering a ceffective $ructure of the house so as to save
on the overall familyds budget.

1 S&K i Sub-goal 2Q Break wall as entry point for kitchen

While Stella and Katerina were creating the kitchen room in tHih@usethey

were talkingabout hei r b ud g et decsdedt@skelecncheap lighT dptens
(Subgoal19 A Choose and pl ace gforéharkitchenantht s f
also, instead of having a door, to break walls so as to create the entry point for the
kitchen (Subgoal 20:i Br eak wal hsr yopaoair et amdesavd he Kk

on the budget, as showmTable6-13 below.

Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
19. Choose a_nd GVA (menu)
place cheap lights expL | k EU

2:32:16 for the kitchen MU (cost)

| 12. Create th¢ (Achieved)

2:35:02| kitchen 20. Break walls to GVA (delete)

(M2) create entry point PVA
for the kitchen EXPL K EU
(Achieved) MU

Table 6-13: S&K i Sub-goals 19 and 20: Creating the kitchen (House 2)
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The extract of theirespectiveExploratory Talkis provided belowRight before

choosng the lights, the girls hadtaief talk regarding their budget.

S: We hadwenty thousand and now we are left with 10 comma five hundred
four. How much did we spend?
K: Ummm, wait, we had twenty thousand. Right? So, minus what we are left
with, which is ten thousand five hundred four. So we used nine thousand
four hundred ninetg i x € Oh | wi | | cry.
S: Yes and imagine, not furnished is the 9 comma four hundred and five.
And furnished is a hundred thousandég
K: We will only do a small living room here
S éand a toilet and thatoés it.
Ki Now | ights. Not t hetersthelightree@utahde cheap o
selects &95 lamp)
S: Is this the cheapest?
K: No, iItdéds a bit more expensi ve, I tds 95
the other rooms we can use the cheaysds)(
S. Wait, use theseggb).
K: Wait wai t , getodrlmonexbadk Kiclicks ando). t o
S: Now select the cheapest (K selects8h8 lamp). See? It also does a good
job
K: Wai t |, wai t, donot add mor e. We need t
break walls like in the other house.
SS And sheol lundeessed? Are you coaey? t | n g
K: No, not in the bedrooms, in the kitchen!
S. Oh, OK. (K deletes two columns of wall and the girls 12 as refund
because they accidentally deleted the kit
K: We got money back see?
S: And look at allthis light that comes in? Perfect.
After tal ki ng s bammce and chdosiiigaventballyd theecheapest
(MU) available lamp(GVA) for their kitchenso as to have light (EUSbtella and
Katerina made a cosfffective decisiorregarding the drny point of their kitchen.
Katerina suggested that the gi(PVAysowoul d del e
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that theywill not need to add a door and, therefore, spend more n{bdig)y. In

fact, the girls got refund for deleting the walls {treecidentally deleted a bench as

well). The girls, nonetheless, added doors in the bedrooms and the toilet as they
explicitly referred t ¢(EU)HOmtheiritaktreagaading c har
the budget balancé,appearghat Stella experiencesbme difficulties in reading the

five digit numbers of the balance, whereas Katerina could quite easily read the
numbers and also making the subtraction
it appearghatt he girl s wer e awagiedicatof and dise theb u d g e

furnished and unfurnished value of their house.
6.225Use of OCreate a Styled and OEyedropyg

S&K and A&E wanted to decorate their secdmalise but most decorative options in

the game were expensi aeesa@a tShgyeldbotolpt us®
to change the appearance of their existing artefacts. In addition, S&K also used the
OEyedropper o6 option so as Thefolonng ttvo at e t
episodesrefrom S&K and A&E gameplay.

T A&E i useandreusef the 6Create a Stylebd opt.i

Alexia and Eleni were not happy with the appearance of the cterap they had

selected for House.2n fact they explicitly shared their dislike throughout the

House 2 gameplay with expressions suchias:h i s fAsTihse gl poks anci
AArendét there any other col oWhersthegitls fr ee
had finished buildingdouse 2and theyexplicitly stated thathey had enough money
MU)in the familyds budget | eft ,outslteedys w
appearance. Then EI eni recall ed the O6Cr
had discovered in Houseghmeplay(seeFigure4-11, in p102 and she suggested

using it (Subgoal 42:fiDecorate the outside walls of the hodise

Time | Major Goal | Sub-goal Talk | Initiated by | Processed by
1:02:52 42. Decorate the GVA

T L7. Decorate outside walls of EU

1:18:37 :2: Eghsslze of the house EXPL | A GR

(M2) (Achieved) MU / GU

Table 6-14: A&E 1 Sub-goal 42: Decorate the outside wallsfdahe house (F2)
The extract of the girls talk while processing-gidal 42 was:
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A: No, we will not leave it (the outside appearance) grey.

E: No, itds ugly

A: Something that will look good and we can paryit, we do have money.

E: Stone?

A: This looksgood, or mayb¢ hi s one which is brighter, I
adds the chosen style decoratiagl0 per column and money is subtracted

from the budget)

E: Noooo it costs too much

A And itds not even pretty

E: Undo please (They click undo and get the refund)

A: Somehing that will be pretty and bright

E: I know! Remember when we had the colours changed?

A Right! You mean this one (They <c¢click o
Al exia tries it but it does not work). Ohe

E: Wait, whatif you add a wdpaper and then try it on it?

A: oK, |l etds try any wall (Al exia choses
the 6Create a Styledé option and it works)
E: Great ! Now, waiteée wait, try it with s«

wono6t get charged
A:OK,We 61 I c¢click undo (Clicks undo) now get
E: It doesnét matter, wedll change it to w
A: Yes, and for free. (The girls use the free wallpaper and then spend time in
the 6Create a Styl ed ohthewallpapersichange t he aj
(€]
A: There! Pretty and bright
E: Andfor free!
The girls wanted t o (EU)cbotrware alsotcdneernedouseds we
regarding the available budg@fU). Recal |l ing the o6Create a Styl
had discovered in Houseghmeplay(GVA / GU) anddespite the restrictions they
faced whilst trying it (GR), they eventually uséon a free (80 cst) style wallpaper
in House 2 whichallowed them to change the colour and design of the free
wallpaper into something that they faié p r Geandtdyr i @rdsading, at the
sametime on t he f lzeocausk iyvias forlirgidly €his was something
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that Stella andkaterinaalso did during their House 2 gameplayt they did not use
a free styleof wallpaper

T S&K T useof6 Create a Styled and OEyedroppe

Stella and Katerina also used tunkke 60Cr e a
Alexia and Eleni, they first came across that aptauring the building of their
secondhouse and, in particular, when they hadsfied building their house and

were playing with their Sims. During that time, the girls were in the Live mode of

the game and noticed that their Sims were not happy because the house did not have
any wallpapers and was unfinished. Thus, the girls retumte Buy mode so as to

add wallpapers and decorate thouse to make their Sims happigiajor goal 23:

A Ma Ki'lee Simsh a p p i e girJs explored the Buy mode menu antilst

viewing the wallpapersft h e g a mé¢héysverarcentarned regarding tbest.
Katerinaclicked on thed Cr e at e opton &d onde ehéy realized that they

could change the appearanite freg they used that option so as to change the
colour of the housebds floor (thswhilshad pr
creating the floors). Nonetheless, similarly to A&tey could notuse it for
wallpapers because he 6 Create a Styl ed omthoiton di
existingwallpapers. So the girls chose cheap wallpapers from the arehdid not

use theSbgereatepti onafteralk t he wall papers

Once the girls changed the colour of t
options available in the menu adicovered thé Ey e d r aptop & thé game

while they were trying to decorate the floof their secondhouse, a couple of

minutes aftediscoveringt he o0 Cr eat e TaedEty\elde apiop pftr 60 n .
the game works similarly to a cojaste process. When players use the

0 Ey e d r aptipmpte geléct something, then the same style of the selected item can

be O6ddadtoe changi ng t Weshavh nTakle6-A5belawwvt her i
Subgoal 49:AiChange t he <col ouand sudbg o & h eCiedidd a0 Gir t
pattern onthe floortilesd emerged Wwenthegi r | s r ealQGrzeecadt ewhaa tStty
andtheE y e d r mptipnedid.d
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Time Major Goal | Sub-goal Talk | Initiated by | Procesed by
49. Change the K

3:04:50 colour of the floor | CUM | GVA (Create :\S/glg:reate

T 23. MakeThe | tiles (Achieved) a Style)

3:11:12| Simshappier | 50. Create a patter K GVA

(M2) on the floor tiles | EXPL | GVA (Eyedropper)
(Achieved) (Eyedropper)| MU

Table 6-15: S&K T Changing the appearance of the ground floor in House 2

| B84 88—

Figure6-4: S &K use of OEyedropperd for decorat.i
The extracof thegirls respectiveExploratory Talkis provided below.

Ki Whatds this?

S: Try it (K clicks on the blue coloured floor and then moves the mouse on
several parts of the house. As soon as she reaches the purpled coloured
bedroom they see that they can cqagte a style on a tile)

K: Ohhh. Imagine if we can add one by one. Differentwolo

S: Yes, this is what | was thinking as well. Do it. (K creates checked patterns
asshown inFigure6-4 abovg. Cool!

K: Yes!

S: Now do the rest

K: OK (K creates the same pattern in the bedrooms and toilet).

S: But we need to change the colour here (living room and kitchen)

K: What do you medh
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A

S I mean, it is already bl ue. It 6s t
K: Yes, you are right. How about changing this colour into something lighter
S: But then all floors will change
K: No, no, look, we change just this one with the Style (Create a Style
option) and then use thizopper (Eyedropper) to get the blue squares
S: Oh, | see. OK do it. But choose a different colour for the floor, not light
blue (K changes the colour of the floor into a purple) and now click with the
dropper on one of the blue squares. Yes like thisligkson one of the blue
squares to copy the style)
K: Now this looks nice (K adds blue squares one by one on the purple main
floor in order to create the checked pattern)
SI't |l ooks nice and itods freel
K: Yes, and for free.
In this episode, the girlssed thed Cr e at ea radE ySé& ¢ 1 epiipns of dhe
game in order to change the app-goaldance
emerged whil st the girls were -geak5I or i n
emerged when the girls were explmati ng t
face particular trouble understanding what the two options could do and K created

the pattern quite easily.
6.2.3Dealing with a low budgeti Increasing the budget

M&C and G&N were the groups that manage
finishing the hase. Thus, they needed to find ways to increase the budget. There
were two main ways they tried to increase the budgesela(delete) furniture and

get a full refund and kdelet parts of the house (making the hosswller) and get

an almost full refad. The extracts that follow illustrate those two ways as

implemented byhosegroups in their House 2 gameplay.
6.2.3.1Sell (delete) furniture and other items

Marios and Christina were left with 867 in the budget and they still needed to
furnish the rooms. Qfstina was worried that they did not have enough money, but
Marios said that they had enough. Then Marios suggested deleting more windows
(PVA) (Subgoal: 25) so as to increase the bud@dt)) (Major goal: 16) and
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Christina disagreed. Marios explained hitionale and then Christina agreed
(Table6-16).

Time | Major Goal | Sub-goal Talk Initiated by | Processed by
1:38:30| 16. Increase 25. Delete more| EXPL | M MU

| thebudget windows PVA

1:39:53 (Achieved) EU

(M2)

Table 6-16: M&C 1 House 2: Increase the budget (1)
TheExploratory Talkextract below shows their talk in this incidence:

c:stil I, |l dondét think we have enough mone
M:1td6s enough, itds enough. We should del e
C: How much do we have now? (Christina means: money)

M: We should delete all these windows because there are too many of them.

C: No, no, they argood

M: No , we wi | | need to hide them | ater (wi
interest
CCHmé Yes, you are right. Del ete some but

M: OK (Marios deletes some windows). We should delete this one too

(kitchen window)

C: NO!

M: Oh my God! OK
Returning to the operational definition of mathematical thinking (&&apter 2
Section2.5, p43), this extractdemonstrates an instance of M&Q@nathematical
thinking during their gameplayin this extract, there was r@eedto increase the
budgetbecause M&C estimated that the remairamgount of thebudget would not
be enough for them to finish the houséhilst considering their optiondfarios
thought of a way to increase the budget afgb save monéyU) in their next
moves. He suggested deleting the winddlaey had already added (PVAgcause
there were too maniut Christina did not agree. In order to convince Christina to
delete some of those windowdarios shared his thoughts by explaining that having
many windowsvi | | require them to buy buy blinds in

privacy (EU),arguing thatthe overall costtMU) was no't in their HAinter
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was enough for Christina to agree and M&C proceeded with deleting some of the

windows, increasing, thiway, the budget.
6.2.3.2Delete parts of the house
1 M&C gameplay

Even though Marios and Christina managed to increase the budget by selling
(deleting) the windows in the previous episode, a couple of minutes later the
familyds budget (3127). aheyxwanteg to tfurnighete yoathroomv
(Subgoal 32, sedable6-177 but the gameds menu (GVA)
in red: nonaffordable(GR code, seé&igure 6-5 below). Having a toilet for their

Sims was important for Marios and Christina:

C:ltds red! Ewnawaffodable)ng i s red! (

M: Where are they going to go when they will want to go to the toilet? We
dondt have enough money to get them c
C:What are we going to do? Canot we d
M: | think we should make the house smaller to getemormo n ey é | have
go now. Shall we stop and continue next time?

C: OK (they ended gameplay of Meeting 2)

r

Figure 6-5: M&C T House 2: Unavailable menu items
Thus, once again, they needed to increase theebyt))) in order to be able to
furnish the bathroom which led to Sgbal 33 éeeTable6-17) but this time, they
needed a lot more money to be abldinish the house.
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Time | Major Goal | Sub-goal Talk Initiated by | Processed by
1:44:18| 19. Furnish | 32. Choose and| EXPL | C GVA
- the bathroom| place a toilet GR
1:46:35 (Paused) EU
(M2) MU
04:2¢* | 20. Increase | 33. Delete the | CUM M GVA
T 09:05| the budget | bedrooms to get (subgoal EU
(M3) more money 32) MU

(and move the

beds)(Achieved)

41. Choose and
16:417 | 24. Furnish | place the GVA
19:57 | the bathroom| cheapest toilet | CUM M EU
(M3) (see 19.) (Achieved see MU

subgoal 32)

Table 6-17: M&C 1 House 2: Increase the budget (11)

When they &arted playing the game again (thirgketing), they decided to move the

bedroom furniture in the |iving reom and del «
as to increase the budget (Sgdml 33). Thefamyl 6 s budget t hO8@M i ncrease
and they created a smaller room which they decided to be a room for the parents and

the baby. They then furnished the bathroom by adding the toiletg(sl41) and

other items.

The above episode, apart from showing the ways Marios and Christina found in
order to increase the budget it also illustrates the way somegosih emerged
whilst others were in process and were webbed. In this particular casgya @3

(and major goal 20) emerged because of the gamstriction that occurred in sub

goal 32 when the budget became lower than the price of the toilet (MU and GVA).
But a toilet and the other items that the house still needed to be functional were
importantfor the playersand therefore theliad toincrease the budget so as to be

able toproceed with their gameplay

4 Marios and Christina decided to finish theegcondmeeting wha they were faced with
this budget issue (Suipal 32) and continued playing in tthérd meeting
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1 G&N gameplay

Similarly to Marios and Chr i gredachedtba gam
point wheremenu itemsbecameunavailable (GR) and marked withred colour,

because thegtid not have enough money to buy théfhe boys had already deleted

parts of their house earlier in their House 2 gameplay, when they had spent half of

t he fséudget. Haveveminutes laterwhile were working onSubgoal 17

(AAdd benches and ,thdhboyd aicre dt hgea neadtGR)rr oecsn or
as they hasgpent almost the entire budget and most of the items in the menu were
unavailable(GR / GVA). Thus, the boys set a new gollajor goal 12fAi 1l ncr eas e

t he b wndgtleey decided to delete part of the house again-gSaib18,
Table6-18) to increase the budget (MU)

Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
47:4171 | 11. Furnish | 17. Add benches
49:50 | thebathroom | and sinkin the GR (budger)
CUM | G GVA
(M2) bathroom MU
(Paused)
12. Increase | 18. Delete part of G GVA
the budget | the house EXPL | GR MU
(Achieved) (budget)

Table 6-18: G&N i House 2: Increase the budget
The boysd respective talk extract is prec

G:We are only |l eft with 349! We canot
is red. We cano6ot. What should we do?
N:l dondt know

G: Should we delete this (shows a part of the house)? Because if we leave it
like this they will get crazy, the will not have a place to sit and go around the
house like crazy.

N: Delete everything! We should have created a smaller house

G: Not everything (he laughs) just this side to get more money

N: We will never finish this house

G: We will, we will (G deletes part of the house). See? Now we have two

t housand six hundredé oh.. now it go

money is reduakfrom the budget).
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N:l't 6s better2l2)t he budget is A2
6.2.4Considering the family membersand their needs

All groups played the Live mode dfhe Simsgame when theywaid they were

finished buildingtheir seconcouse. Nonetheleswhilst playing the Live moe, all

groups realized that their house needed changes so as to be accessible for the family
(i.e. placing stairs in the entrance ddor their Sims to be able to enter the hquse

and al® soas to make their Sims happlay increasing their mood metéarlier, in
Section6.2.2.5(p.181) | presented the way S&K noticed that their Sims wess

happy with their house becau$e troomghe girls createdid not have wallpapers.

Thus, the girls paused the Live mode and usedtBer e at eandd Eteydlreop per 6
options so as tohange the appearance of the floor of the house and later on added

wallpapers on the walls so as to radkeir Sims happier.

The three episodes that follow descrilbethe way M&C considered their Sims
family needs after viewing the@r n e e d s andneglite@ ther house accordingly so

as to increase theBi mswWer al | 0 ni.ahe dvay rA&E censiéred their

Sims charactersinterestsand chose certain menu items aifid the way G&N
considered their Sims characters entertainment needs so as to increase their overall

O6mood .meter o
6.2.4.1M&C 1 Making house adjustments to suifThe Simsmood and needs

When Marios and Christina finished their secohduse, they shifted to the Live

mode of the game in order to play with their Sims family. During that time, they
refined the hous dlesSimgnoedme t ansldead r mseuét 6 of
First, they saw that their Simsd h u nigneed metdrwas lower(GVA) than the

others Figure 6-6, bottom right) and they wanted et@ommandthe woman to cook.
However,they noticed that they had not added an oven/hob for their Sims family to

cook (EU). Thus, they paused the Live mode and then added an oven/hob so as their
Sims could cook (Suboals 55 and 5&eeTable6-19).

As they continued playing with their Sims
meter was not fullKigure 6-6, bottom left) because, as shown Bye Simsnood

meter Aa r oom waHRgureesf toprrighs missidgdtiles)Thus, they
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unfinished and finish it.

Therefor, in order to make their Sims happier, they added tiles and wallpapers for

Figure 6-6: M&C T House 2: Sims mood and need meter

the new roonwhilst considering the budget (MUYhis increasedheir Sims mood

meter balancéGVA), as their Sims were getti@ppier Table6-19). Even though

they wanted to leave the family with money for their future (Christinacsiidtehey

eventually left them with 89 because they decorated that room to make them

happier.
Time | Major Goal | Sub-goal Talk Initiated by | Processed by,
... | 55. Ask the woman C
28. quy with to cook something| CUM | GVA (need | GVA
The Sims
(Paused) meter)
56. Choose and
37:40 place an oven for EXPL Subgoal 55| GVA
| the woman to cook| M EU
40:48 (Achieved)
(M3) | 29. MakeThe | 58. Finish the EXPL |C GVA
Simshappier | decoration of the GVA MU
kitchen (tiles and (mood
wallpapers) meter)
(Achieved)

Table 6-19: M&C T House 2: Making The Simshappier
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6.2.4.2A&E 1 Consideringtheir Si ms 6 i nterest s

When players selected a family from the inventory of the game, d&mamt
information regarding& a mi | y 0 s b levelgfaitficulty playing whtle that

family, players could read information regarding therabgers and interests of their

Sims family. Alexia and Eleni were the only group who read the information that the
game provided for each of their Sims characters and their interests during House 2
gameplay. When fuishing the living room of House the grls explicitly stated

that they would add a librarGVA / EU) in the living room because they had
previouslyread in the(man) Sims family member interes{&GVA) that he likes

readng (Subgoal35si Choose and plTeSansna nbabld62@.ry f or

Time | Major Goal | Sub-goal Talk Initiated by | Processed by
46:02 35. Choose and E

| 12. Create thq place a library for EXPL GVA GVA (menu)
48:14 | living room | TheSimsman (family EU

(M2) (Achieved) menu)

Table 6-20: A&E T Sub-goal 35: Place a library furniture for the man
TheExploratoryextract of their respective talk is provided below.

A: OK, what else is necessary?
E: You know what? We need to add a librakye there any libraries there?
Al dondowhy?k now
E: Because we definitely need to add one for HRememberMHe says he
likes to read boak
A: Oh, yes right, forgot. | think it hasit should be in the Office things
E: Check (A clicks on the Office items menu) there that one.
A: This one is good yes, because he is a classic@y Happy?
E: (laughs) Yes
At that time of gameplay, the girls were talking about items that were saggas
the familyds house, as their plan was to buy

girls considered this |library as Onecessaryo
6.2.4.3G&N 1 Increasing their Sim®entertainment meter

Once they had finished with their ssod house, George and Nikos played with their
Sims in the Live mode and decided to addentertainment devid&U) for their
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me t

noticed that it was lower than the other metékéajor goal 26:Al ncr eas e

ent ert ai n me nTablef-2le Aftertaikingeabodit several items that they

could buy to keep their Sims entertaind&U), they eventuallybought a Hi-Fi

system because they had almost spent the entire family biMggtand therefore
they had to buy an affordabbption (GR).

Time | Major Goal | Sub-goal Talk | Initiated by | Processed by
GVA
1:09:00| 26. Increase 4tciha°nose and :r:;An(erZZOd EU
| entertainment Entertainment EXPL meters) MU
1:11:00| need meter . . GR (budget)
kind of furniture G
AA (shows)

Table 6-21: G&N T Sub-goal : Keepgng The Simsentertained
The respective extract of the boys talk is provided below.

@

Z O Z2 O zZ2 0 Z2 0 2

: They need fun (entertainment need meter)

Yes, i1itos |little (Il ow)

: Put a car!

: Yes (N clicks on the car menu but everything is unavailable and red)
:Ummm, they are r eghmoneyg372)ondt have
: Oh no

: Try a playstation (N clicks on the consoles but everything is unavailable)

: No, nothing (Clicks several items in the menu). Chess?

: No, not chess. We need to get something, try the speakels gitstem)
:This we can buy, 1tdés not red

G: Yes, get that one and play music.

AA: You can also get them dance if you want.

N:

G

N:

Dance! Yes! (AA shows how to commamte Simgo dance)

: They are funny (they laugh), nag/more (entertainment needs méter

Yes,nie. Canét they danceé blues?

AA: No, | think they need to go to a dance school to learn how to dance that!

e
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6.2.5Group-specific episodes

Sectiors 6.2.1to 6.2.4 included themes that were shaped from episodes of all
groupso6 gameplay. However, there was an epi s
an gisode that occurred in S&K group trere discussed in Chapter 7 that follows

These two episodes are presented indtsonnext.
6.2.5.1Changing the shape of the swimming pool (House 15hape

This episode comes from House 1 gameplay of Marios andt@hrisvhen they

wanted to expand the swimming pool that they had already placed. They wanted to

get the same curved effect in both endings of the swimming pool. However, they

could not manipulate the menub6és sliders and
of swimming pools in order to get the shape they initially wanted. Thus, they

abandoned the specific sgbal. Thiswas subgoal 5 of House 1i Change t he
shape of the swi mmiTabb6-32 betow shows ithd dewmilepp and ) o .

analysis of this particular stdpal.

Time | Major Goal | Sub-goal Talk | Initiated by | Processed by,
25:01 | 3. Create thg 5. Change th¢ EXPL |C GVA
| swimming shape of  the MU
27:32 | pool swimming pool GR
(M1) (expand)
(Abandoned)

Table 6-22: M&C sub -goal 5: Changing the bape of the swimming pool (H)

This subgoal was initiated by Christina who wanted to get uncommon shapes for

their house. They had already created a curved side of the swimming pool as shown

in Figure 6-7 below and they wanted to make the same effect on the other side.
However, after exploring the menudbds options
restrictions (GR) as can be seerrigure6-7, Marios and Christineotatedthe extra

part of the pooliried to manipulat¢he slidersof the pool menutalkedabout shapes

and what could they dtw solve this issue, but eventually decided to abandon this

subgoal.
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Stk T A TACURG VG BoTAG S RO

Figure 6-7: Game error/restriction in expanding the swimming pool (M&C)
The extract of theirespectiveExploratory Talkthat took placevas:

C:Candét we do that one (the other sid
M: OK, how many was that one?Hhd tiles that the existing curved part of

the pool takes, M starts counting th
and mé&e it even and make a good pool?

C:No, we should do it Ilike this. It i
M: OK, I think we should delete a part
C: OK

[ €] (They try to add a curved swimmir
C: But why? (The gamemarks the pool with red colour)

M: Maybe we need to choose the curved one? (C choses the curved option)
C:St i | | he gaceshawdred when they try to add the pool)

M: What doesitsayd You candét place next to th
swimming pod? | think | got it! Make it bigger they try the sliders,
Christina changes the sliderds vari at
C: Like this?

M: Yes it has to be the same as the side of the swimming pool (the game still
shows red)eée Or maybe itds the other (
C: OK, st i IAlY oiut Gsa nro @Sde.pehda they @idplayed error)

what to do? Should we leaveas it is?

M: | think yes.
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Marios and Christina wanted to change the shaflg) of the swimming pool on

one end so as to be the same as the shape they had already created on the other end.

To do so, they had to experiment with the curved pool menu sl{@aré) and

rotate the shape in a way so as to be able to connect to the existing swimming pool.

They tried to make sense of the err@@R) the game was showing and they tried to

give explanations and suggestions on how to proceed. Marios was right when he
suggested fAmaking it biggero but their input
a result, the game kept showing the same error and Marios and Christina could not
understand what they needed to do in order to make it pghhaps because they

ddnda understand what the t erHuentudllycthey vedo and
decided to abandon their sgbal. It is worth mentioning that this sgioal was the

only MU-coded sulgoal that Marios and Christina abandoned during their overall

gameplay.
6.25.2S&K T Creating Athe samed bedr ooms

This epi sode c¢ o me gameptapwhentBe&dild werekonishsng 1

t he 6of f i ceirdbedraame @ Houke.lAshmentioned earlier, (see

Section4.4, p.112), during their first meeting, the girigitially created a house in

which the entire fist floor was their shared bedroom with bedroom, office, gydth an

other furniture. Even thougliné girls eventuallychanged thestructure of thdirst

floor during their2" meeting, the episode in which the girls weetectingthe same

kind of furnituretwice and placing them in a way that both bedrooffisés would

| ook & twas selectedhferdwo reasons; firstly, because it is an episode that

shows the «c¢compl goals ewerged durirey gaamemay and sedondly,

because it itlhlinmsktirnagt ésn S &kKPpsect t o. making the

The following episodeoccurred after the girlbad already placed their beds and

small tables in their bedrooms and thegd separated those bedrooms with the

dashed walldeeFigure6-8b el ow) and i nvolves dtdted gi rl sé ac
furnishing their o0of(Maocgeab3laFeanbshthkeker obedec
are of t h)eWhilst wokibhg ofi Majomaalo31, there were 11 sigoals

(Subgoals 64i 74) that emerged. Nonetheless, in this epigbédirst 6 (Sukgoals

641 69) are presented order to illustratehe way those girls furnished their office

areas in theibedrooms Table6-23), dueto the length constraints of this chapter
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Time Major Goal | Sub-goal Talk | Initiated by | Processed by,
1:11:41| 31. Furnish| 64. Choose an
. . . GVA
| the office| office desk from CUM K EU
1:16:02| area of thg the menu EU PVA
first floor (Achieved)
65. Place the des
opposite the beds
and between the | EXPL S PVA
: MU
windows
(Achieved)
66. Choose and S GVA
place the same | CUM PVA PVA
desk(Achieved) MU
67. Chogse and K PVA
place guitars CUM GVA MU
(Achieved)
68. Choose and
place a library in K
the middle of the CUM GVA GVA
desks(Paused)
69. Move the
painting so as to
place the library EXPL S gVA
in the middle of PVA MU
the desks
(Achieved)

Table 6-23. S&K T Major goal 31: Furnish the office area of the first floor (H1)
The girlsé talk in respect to the above

: Now for our offices
: Yes, which one? (they click on the desks in the menu). This one?

: No, wait there are colours, choose the white one (K chooses the white).

S
K
S
K: Should we place it here on the wall?
S: Place it in between.

KiArendt we having one each?

S: Yes. | mean placet here between the windows (K places the desk
between the windows on the left sid®)that it will be right opposite my bed

K: Oh, OK! | see. And nowdot he sameé here (choose

places it between the windows on the right side)
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S: Yes. Whatlse can we add?

K: Guitars!

S: Yes, which colour? White? White is nice.

K: Yes, now place one here and then the other one on the other side (They
place the guitars othe right and left side of the existing painting which is
between the desks, sEmgure6-8)

(The girls explore the menu items)

S: How about a library?

K: Yes, a shared one. Buté we need to mov:«
S: Yes, we should put fthe library) in the middle for both of us so move it

K: Yes, and we can add another painting on the other side too (K moves the
painting on the right side office area and then places the library between the
guitars, seé&igure6-8)

Figure6-8:S&K i1 Cr eat i ng Ot he samed bedr ooms
The girls in this episode, wanted their first floor to be a sharedin which they
woul d create Ot.WMee gdsafirse dsed bhe dvindowsmand the
pl acement of their beds so(MB)andtthenupedace t he d
the initial position of the painting (which they then replaced with a library) $o as
pl ace their guiTheginsglid dotndke exactacatcelations i grder
to furnish (GVA) t hei r bedroom 6éthe samed way. Nonet
previously created artefacts as referer{EasA).
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6.3 Summary of mathematics related episodsf r om pl ayer s o

gameplay

This chapter brought together results from all stages of analysis, focusing on the
mathematics related elentes o f pl ay eSectiod 6.1ghighinghtpd they .
mathematics related elemerntsat wereidentified in the results of thérst four
stages of analysis and Secti6t®? illustrated mathematics related episodes from
pl ayersdé gameplay which were selected

sixth stages of analysis.

The open codes and categotiBsction6.1.]) that were shaped during the first stage

of analysisrevealedthat, during their gameplay, players were making comparisons
of the cost and e of several virtual artefacts, were having issues dealing with
empty areas and were arranging and structuring the house rooms and their furniture.
In addition, in House 2 gameplay particular, players were thinking of ways of

saving on and increasinige budget of the family they had selected.

Furthermore, the results of the second and third stages of an&gsis006.1.2
suggested that pfars employed their mathematical prior understandings in order to
initiate and mostly process the sgbals they had set during their overall gameplay.
The percentage of use of mathematical prior understandings increased noticeably in
House 2 gameplay, imchting that in a more constrained gameplay (House 2
gameplay), players used their mathematical prior understandings more often than in
a less constrained gameplay (House 1 gameplay). Moreover, tgoalshin which

the mathematical prior understandingMcode was codednd the open codes that
occurredin the fifth gage of analysis indicated that in a less constrained gameplay
(House 1 gameplay) players mostly employed mathematical prior understandings
related to thearrangement and/or placemeat the virtual artefacts in their houses
(and in M&C group to thesize of the virtual artefacts)in addition, n a more
constrained gameplay (House 2 gameplay) players mostly employed mathematical
prior understandings related to the comparison of the cost jvafldke items they
would buy for the family and alselatedto playersthinking of ways ofsaving on
and/or increasing the budget of the family. This means that during House 2

gameplay, the budget of the family played akeyrolelme p | ay eproseés b ui |
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and the elements of mathematical prior understandings that players used during

gameplay.

Furthermore examining thesubgoal s of al | groupso6 gamepl ay,
with mathematical prior understandings (MU) and &sploratory Talk(EXPL) an
observation was made. Both MU and EXPL <codes
House 2 gameplay in comparison to House 1 gameplay. Nonethetgsearshat

whilst processing most @he subgoals for which the groups shared Exploratory

type of talk, playeré a c requicedthe useof mathematical prior understandings

as well. Howeverjn almost half of the sulgoals for which the groups used their

mathematical prior understandings, playaliso shaed anExploratorytype of talk.

This, perlaps, indicates that most of the sydmls where playerswere exploring

critically each othey sideas and were reaching a final decision as a group

(Exploratory Talk i nvol ved playersé mat hemati cal prio
goals were selected in order form the episodes that were presented in Se6t®n

of this chapter.

The selected episodes of 1intetcekisdetalof pl ayers
in Section6.2illustratedcommon issues that players faced during their House 1 and

House 2 gameplay that involved the use of theathematical prior understandings

andi in most episodes their Exploratory Talk In House 1 gameplay, some groups

faced i ssues when dealing with their houseods
rather unorthodox, ways nedroup(fM&ClL Housel) i n t he e
had troubles in creating a curved shaped swimming pool for their house as they

could not manipulate the slider variables of the menu successfully and another group

( S&K, House 1) wanted to cr eaifstdlootahde 6t he sam
this resulted in having them talking aboelements ofsymmetry, but not using

formal mathematics language.

In House 2 gameplay, all groups faced the same challenge: to build a house for a

Sims family with a given budget. Thus, they all haadonsider the available budget.

However, only two groups managed to create the house without spending the entire

budget of the family; A&E and S&K. Those two groups seemed careful when
creating and furnishing the hhkngdfwwaysbs house a
of saving on t kSectioh@2di Foy éxampldy whdygaenied in
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creating a small house that would be furnished widaph(sometimes the cheapest
avail abl e) and 6necessaryo6 items and in
effective decisions regarding the way the house was structured and/or furnished.
Those two groups were also conrde®loraded wi
the menu options mor e. Therefore, they
whi ch enabl ed them to decorate their i
di scovered the OEyedropperdé option whicl
style m their floor tiles. As a result, those two groups managed to create a house that

they eventually | iked and without spendi

Even though M&C and G&N groups also wanted to create a small house, they
initially did not create a sall house which resulted in spending the majority of the
familyébs budget on t he f obventdady thasentwo and
groups reached to a point where they ha
of the menu items became unavaié@bbr buying. Thus, they had to think of ways

of increasing t he/(Séchaonbi2l3yToese wire tivgveays thata | a n «
both of those gups used: i. Selling (deleting) furniture and other items that they

had already bought and placed in the house and get a full refund and ii. Deleting
parts of the house and get an almost full refund. M&C and G&N, in fact, deleted
parts of the house sevettames during House 2 gameplay and restructured their
houseds rooms. They eventually finished

did, but they had to change their initial plan because of the budget constraint.

Lastly, even when all groupstatedthat hey had fini shed the
House 2 gameplay and played with their Sims family in the Live mode, they all had
to make changes to their house as they got feedback fromealktons and the

mo oa 1 d e émkirs of their Sims familgSection6.2.4). For example, players

had tobuy appliancedor their Sims, such as an oven for their Sims to coak ldr

Fi system as items to increaseir Simsmood In fact A&E considered their Sims

need to read and bought a library befpli@ying the Live mode. In additionll &ims

family members were unhappy by the fact that their house did not have wallpapers
but nly M&C, A&E and S&K noticedthat r om t he menuds Live n
made adjustments to their Sims house in order to make their Sims happy. After all,
House 2 wasuilt, furnished and decorated to suit the negdbat Simsamily.
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Part Il I: Discussion of findings and Conclusion
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Chapter 71 Discussion

This chapter aims to address the thesis
findings that emer ged f rsadata in telationaanthel y s i s
existing related literaturel-ollowing the results presented earlier imapter 4,

Chapter 5 and Chapter, 6 first address the research questions of this thesis in
Section7.1 Then, in Section.2, 7.3 and 7.4, | further discuss findings that
emerged whilst addressing the researabstjons. In Section7.2 | argue that the
interplay of pllayers® igpamenpas@abdingsand#e d
game 6s \efadtstandarllesvaist a Owebd in the sense
(1996a, p. 10 8 )nthe shmeaseatidn, | dse Bustkatie twg éxamples
from pl ayerdsdussiggahmevpy lagyy er s appropriated
artefacts and used them aslsomm their gameplaydiscussing theiinstrumental
genesis(Guin & Trouche, 1999)n gameplay Next, in Section7.3 | discuss the
mathematics thaarose inThe Sims3 gameplayarguing that it wasblended and
inseparable from the context of the gameplay and it was infludnctte taskthat

was settothegroups t he gameds vi randmll a yaerrtsedf acit ssc
whilst being engaged in their gameplay activithis chapter endwith Section7.4

which  f ocuses on pl ay ewoddpreaglie simybatioa yandbax a n
game such abhe Sim$ and a brief summary of this chapter in Seclidn

7.1 Addressing the research questions

In Chapter 14ee Sectionl.2 p.5), | set the following general questiodow does

pl ayersd mathematical thinking emerge ar
collaborative activity of building virtual houses The $ms 3 digital game in out

of-school settings?n order to address the general question of this thesis, | set four
research questions that guided my research design (see Se&iqm5). This

section ofthe Discussion chapter addrestiasse fouresearchguestions through a
discussion of the related etirgy literature and the results that deriviedm this

research. Becaudhe research questions of this thesis #msl Discussion chapter
discusses mathematical thinking, | provide again the operational definition of
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mathematical thinking as perceived imis thesis fee Section25, p43):

Mathematical thinking is a cognitive/physical activity in which mathematical (i.e.
arithmetic algebraic geometric, logical, etc.) relationships are explored, is
prompted by a need (intsic/extrinsic) and is evidenced through mathematical

actions (cognitive/physical).

The sub®ctiors in this gction addresgach research question. | first outline the

potential for mathematical thinking ithe Sims as a gamé Section7.1.1 Then |

discuss the way mathematical thinking is influenced when players engage in a less

constrained and in a constrained gamepldydation7.1.2 Next, | illustrate the way

playersinteractwith each other and collaboratieiring a less constrained and in a

constrained gameplay iBection7.1.3and | ast !l vy, I describe the w
directed actions emerge duriipe SimsS gameplay inSection7.1.4 At the end of

this section | summarise the findings in ortieanswer the general questiohthis

thesisand discuss the way mathematical thinking emerged during gamigplay

Section7.1.5

7.1.1RQ1: What potential is there for mathematical hinking in The Sims

3as a game?

The rationale for this resed question was to explotée potential forenabling

p | a ynaathesmatical thinkingh The SimsS game preset digital artefacts andles

and restrictionswhich are applicable generally, to anyplayer who plays this

particular digital gameDrawing on theresults presented earlier in Chapters 4, 5 and
6(reference to the exact resufromghéfousecti on wi |l
groups 6 ig ardee ol sapport thathere is potentiafor mathematical

thinking in The Sims3 as a gante In this section| argue that this potential lies in

t he g a mendes nature @snaatlife simulatons andbox game, i n the g
virtual atefacts availablei n t he gameos me nus and i n the
restricimsn whi ch t he ga meTbeswaguwhpagntialsealised bui |t

51t is acknowledged that there might be a greater potential for MThénSims3 as a game
than what is reported in this Discussion chapter. However, the elements reported in this
thesis are based on the findings as derived from the data of this research.
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in more and in less constraingdmeplaywill be discussed when addressitige

second researajuestion $ection7.1.2.
7.1.1.1The Sims3 as a sandbox game

Earlier in this thesigseeSection2.4.4.2 p39), | describedlhe Sims3 as apopular

real life simulationdigital game.A key characteristic oThe Sims3 game is that it
does not involve xglicit conflicts and goalsRather,this gameis a sandbox game
(Juul, 2003); itprovides a digital environment where players can set their own goals
during gameplayand can edit the on screeenvironment However, players are
constrainedby the fact that the game digitally createdsoftware As a digital
virtual world, it involves digital artefacts and, as a game, it has game mechanics
(Gee, 2007rnnd comes with rules and restrictichat are designed by its creators
(Crawford, 2003) The game in this case (gniekewise, much computermediated
software) is a key playerintiied i st r i b ut (Gesalfi e &l., 2008,e0n58)y 6
Thus even though players can set their own goalheSims3, theirdecisionsand,
therefore, gameplay is affectadd boundetby what is available in the digital world

of the game and al so by riédsard restrctions| | o we
(Bogost, 2007)From this point onwards, | refer to these bouhdecisions asb-

decisioné

As illustrated in Chapters 4, 5 and 6,arder to create the virtual housed' e Sims

3 game all groups in this research went through a serigaifdirectedactions
whilst editing the onscreen environment of the gavhih involved: i.building the
house ¢reating the foundations of the hows®d creating walls to shape the house
and the roonmjs ii. furnishing the house and iiidecoratingthe houseApart from
creatingthe foundations which waan action performetirst in all groups the other
two series of actions were not necessarily performed in that bsdéne groups.
This is becaus&he SimsS gameis a sandbox game (Ju@)03 that allows players
to edit the onscreen environmantan open wayand this was imptart for this
research as it alloweglayers to explore the (mathematjcedlationships within the
context of the game as they procegdith theirgameplay mani pul ati ng t

virtual artefacts and i rmdngtraidsct i ng wi t h t
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7112The gameds virtual artefacts in the gameod:

The results of this researghovide evidence thatpverall, in order to achieve the

maj ority of t heir goals players used the ga
each one ofhe series ofgoaldirectal actionsdescribed abovéuilding, furnishing

and decoratingyequire players to usésVAs, whichareor gani sed i n the gam
Build and Buy mode menuachGVAG6s appearance and propert.|
height, width,cost colous, as well as th&ind of information that pops uphen

pl ayers I nteract waretclr eahed game dsh ec gmatmets d «
However, due to the sandbox nature of this game (Clark, Nelson, Sengupta &

D6 Angel oplayedca®dnm®a)k,e changes to the aB®BVAOS appea
changes mostl y) using the 6 Custeraidatmon a St yl ed

options (see Chapter 6Section6.2.2.5 p.181), which, as it will be discussed in

Section7.1.2 was used by two ohe groups during their gameplayorder to save

on the familyds budget

As shown in the f oGNAthat mayepssadd inghe plet preaa vy |, any
in order to shape their virtual houisglaced as a 3D object and the minimum space
area tha GVAcan t ake i s-t iolf e @G/AsiA tikdsBgild and 8uy

mode menus are displayed in a static 3D format and once players click on them, they
automaticallyrotate and slightly enlarge in order for players to have a closer look.
All GVAs havepredefneddimensionsut the actual size of a GVA is realised once

it is selected by the player from the menu and is moved onto the building terrain
(SeeM&C episode irSection6.2.1.1 p.167). In addition, here are no measurement
instrumentgi.e. rulers) showing the exact size of the house the playersreang,

apart from a grid that separates the area in s¢il@se(seeFigure 4-5, in p95).
However all groups in this research enabled the grid in order to be able to view the
terrain they were working on in squdiles. The absence of clear measurement
instruments to assist plars placing GVAs in theihouse, enabled them to estimate
sizes and costs by using other GVAs and in some cases their own created virtual

artefacts (PVASs) during their gameplay.

Furthermoreqte cont ent of t he gwrioadrtefacskcleange and t he ¢
when players are playing with Sims family inthe Live mode of the game. All
groups in this research played the Live mode when they were asked to create their
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second house for a viimvéentory The Livemobdanenuf r o m
displaysinformation regarding thenotives or desires of thiamily members of the
househol ddés family and meters that show
specific Sims virtual character that players manipuldi@ee Sim8 mood met e
appears as a bar than change from low to high depending on the overall status of

The SiIm8 n e e d s dogniive aanel phy/sicathat are present in the Live mode

content display(see Chapter 6Figure 6-6, pl191). There is a prexisting
relationship between the needs meters and the overall mood meter that was designed
by t he g a nmeddeperaingeoa th® mesds players attend to (or Tiot),
Simsoverall mood changes accordinglit is up to the player to attend (or not) to

those needs and subsequently to maintain a high level mood meter (happy) or

whilst controlling the actionsef their Sims virtual character®verall, in all groups,

players set major goals and sgbals which emerged because of the content of the

Live mode menu and their interaction withetv en t hough t he gamed?é
players to make-blecisions as described aboVée SimsS is a game and as a game,

itisbuit upon rules and restrictions that i |

71.13The gameds rules and restrictions

In The Sims3 game gameplay there are certain sudad restrictions that apply in

the processes of building, furnishing and decorating virtual houses igathe.

There arerestrictions derived from certain propertiesthe GVAs, such as their

size, height and cosind thee are rules that govern the manipulation of those GVAs

and their placement firunder cangirectioil mooseld s men
ter ms of pl acing and arranging GVAs in
restricted way in which players can place and arrange GVAs in this game and as
Geeand Hayes (2010, p.114) staite,The Sim8Build mode, thereardt ool s [ t h
require one taise a good deal of geometry to get all the angles and shapes to fit
per fect | ylayerscaneotplace G\4s (i.e. furniture, doors, windows) that

exceed the overall height or width of the area they irdnd place andolayers

mustplace GVAs in wgs thatallow for enough space fdie Simg¢o move around

in thehouse(Electronic Arts 2010) In addition,players cannot place foundations or

ot her GVAs wi-thlasbtwof oshbaapkotds bound:
something that derives fmo reatlife urban planning practicéAll playersin this
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research encountered such restrictions during their gameplay bed wuch
incidencesemerged, the game communicatbdt to players either by changing the
surrounding colour of the GVA from green ted and/or by presenting a pop u
phrasei message that providgdayers with explanation of the specific restriction.
Such incidences were coded in Chapter(Section 5.3.1.1 pl40Qas Game
Restrictions (GR).

An important integrated feature of the game&h respect to mathematics and
gameplay,s that ithas a currency system which everything the players add (or
delek) in their gameplahas apre-definedcostvalue.Depending on whether there

is a Sims family involved in the gameplay or not also affects the rules and
restrictions because there is a budget constraint enabiédherefore, additional
restrictions If a family is involved in the gameplay like in House 2 gameplay, then a
fami |l yés b metariedicatebttee Istatus ofethe budgatvhen players are
buying furniture and other items fdhe Simdgamily from the existing menu in the

Buy mode, it involvestransactions that featur8imoleors (the currency of the
gamg. When players buy or delete an item then the balance decreases or increases

t he f ami |l yo srespeatidetyeTlh bamadeer ulplagestdo not all o
exceed that budget balance amouwfiilst building and/or buying items for that

specific family. If a family cannot afford buying a specific house or plot (the

famil yéds budget bal ance i @& pldt)dherethegamean t he va
(rules) does not allow players buying thateoer or pl ot . I f a famil yobs

is reduced in a way that the family cannot afford buying items from the stiesm

all items the cost of whichxceeds the budget balance are marked with a red colour
and players cannot buy those items until thegetidbalance isufficient This was
something that affectethe waysome of the groupsised mathematics in their
gameplay(seeM&C and G&N episodes in Chapter &ection6.2.3 p.185 whilst
building the second house and will be discussed in more detail in Sédtién

To summarise, ven creating a virtual house The Sims3, from scratch, players
use the mouse (and keyboard) to selég and dropadd, deleteand manipulate
GVAs into an empty plot area that has a grid layer that dividesldtggmd house
aregi n 0 € d U aerde ower itotcreate the exterior and interior structure of the
house furnish and decorate the house and the ropiagers need tselect,place
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and arrange3D objecs T GVAs, such as walls, foundations, tiles, furniture,
appliances and decorative iteniis the plot area or in the house area but they are
constrainecdby theThe Sm8game desi gner s é 66 p(rBoocgeodsutr, a |2
p.ix); boywhat i s available in the gameds Bui
what is allowed by h e g a mand restrictianSalen & Zimmerman, 2003
addition,when players play the Live mode of the game, which involves dyfamd

a familyds budget, pl ayers mneedathebugr unde
sell processes of the game

Thus, the potential fomathematical thinkingn The Sims3 as a gamdies in the
mathematical relationships that are buried in the taligartefcts, rules and
restrictionsof The Sim8gamet hat are designed and creat
During gameplay, players interact with these digital artefacts, rules and restrictions
and & shown by the results in Chapters 4, 5 anplayer® gameplay was less
constrained in House 1 gameplay and mooastrained in House 2 gameplay,
because a Sims family was involvadd this influened mathematical thinkingas it

will be discussed next.

7.1.2RQ2: Howd o0 e s p inahgneatical éhinking emerge and how is
it influenced when players engage in a less constrained and in a

constrained gameplay?

The rationale behind this research question emerged from the task design of this
research; players were asked to build two virtual houses: Houséhduiva Sims

family being involved using the Build and Buy mode and House 2 for a Sims family
they would select from the gameds menu

modes.As discussed in the previous sectioh, @y e r s 6 ingTaer3ns] ia y

constai ned by what i s available in andhe gar
restrictions but whema Sims family i s i nvol ved, pl ayerso
constrained by the familyds budgkive, nee

mode This sectiondiscls s es t he wnatyematidsedaje@ actiods and
mathematical thinkingvereinfluenced as a result of those constraints that emerged
during House 2 gameplayn doing so, Istartby recapping results related to this
research question from Chapters &da6: Section5.3.1 (p.140), Section6.1.1
(p.157), Section6.1.2.1(p.159 and gameplay episodes from Secti@nd.l 6.2.2
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and 6.2.3 (pp167190). This leads to a discussiamp | ayer sdé6 mat hemati cal
under st uaid iless @sddmore constraingdh me pl ay and pl ayersodo w
dealingwith the constraintsin particular the budget constraisgy as to accomplish

their taskin a desiable way

Ovearll, whilst being engageth less constrained gamepléstouse 1 gameplayall

groups explored the content o fortheliret gameds me
time. As illustrated by the sequence of their gidals and actions, in House 1

gameplay, all groupsvould drag and drop, delete and rearrange the position of

GVAs several times in order to achieve a desirable outcémaddition, they all

explored the options available in the gameds
GVAs from the menusnainly based on their appearance and whether they liked

them in their virtual houseegardless of their priggseeSection5.1.3 p.130). The

|l ack of budget constraints influehced the s
house. A shown earlier (se€hapter 4 p. 89), in a less constrained gameplay,

groups created a large (except for A&kho created a fatively smal) and

luxurioushouse which in some cased/I&C and G&N, see Sectio®.2.1.1 p.167)

there were exaggerations maeii f i | | t h e oktmepuite largerpoas e 0

Nonetheg¢ s s , pl ayersdé decisions regarding the se
items for their houses is often reported The Simsgameplay, as Montes and

Cambel | (2013) <criticise the gameds mechanic
However, this was nohe case when players were engaged (imare)constrained

gameplay, during House 2 gameplahe budget constraint influead thefinal size

and structuréhodsealads gwelups®s the groupsd se
and decorationsThat was beause, dring House 2 gameplagll groupscreated

smaller housesin comparison to Hoes1 gameplay and were explicitly selecting

relatively cheapfurniture and other GVAsn order tofurnish and decorattheir

houses dri ven by tameknedda mi | yds budget

Overall, e budget constraint influenced tpeior mathematical understandings that

pl ayers wused whil st hauselindHousg 2 dameplayf a mi | yds v i
order to support this, | recall the results of the open code analysis of the

mathematical prior understandings codes that were presented earliabla6-1

(p259. In House 1lgamepl ay pl ayerso prior mat hemat i ceé
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mostly used when players had issues witie size of their houseand the
arrangemendf the GVAs.Even though therice of the GVAs was displayed when
players were clicking on the GVAs the Build and Buy mode menuloth in
House 1 and in House 2 gameplagna of the groups talked ababe cost of the
GVAs and the budget of the familly House 1 gameplawas thee was not family
involved. However, inHouse 2 gameplaythe constraints and rules that players
encountered Aprovi de[ d] stiumulus to
players werealking about the cost of the GVAs and the available budfehe
family, they werecomparing théGVAsd qesiniorder to select a cheap optiand

they were thinking of way$or saving on the budgeSpecifically, during House 2
game pl ay ,-deqsiorsyere isfldenced by the fact that every time they were
adding something imfhe Simgd a mi | y 6 sre vikas ansamount with a minus
symbol (i.e.-850) being displayetly the gameas soon as the GVA was added and

the budget of the family was being reduced accordingly.

The budget constraint was a challenge for players,t by t he gameos

g a madésigners Crawford, 2003 Suits, 200% In particular, the moments where

players werehallengeby t he gamedés content and rul

they had spent al most al most the entire

red because the family could not afford buying them, Wieber e a k d o wi® mo me

for those players. In such moment p | a y-dreced actpres athat were

Aordinarily [ be] character i s@dss, Blgylesunpr o

and Pozzi 1998, p.108 such as pl ay e-desisionsiohbuying thd pat

necessary and cheapest available optionsugimaut House 2 gameplajwere
replaced by conflict, disagreement and doubt, resulting in more spontaneous

explanationg(ibidbecause playersd goals were cha
the gameds rul es a<rawfmds 2003%akn & ZAinynmermans c r e

2003 and the budget constraint was affecting their gameplay as they could no
longer proceed with their once routine actions of buying items to finish House 2.

Overall, in suchsituations, players went through a process that was similar to

Polyabds (1945) f dsao | wihmg ean o f Mgps orb,l eBwu r

6 Perhaps in a weaker sense than the one proposed by Noss, Hoyles and9P8zn.1D8)
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(1985, p.26) three phases odenséidfthecidsiej ng a que:
theninteraced with each other negotiating their next stepscdce a plan to resolve

the issue and once they carried out their plan, they assessed whether the outcome

was acceptable or whether they should revise their plan accordiagigtheless, as

it will be discussed in more detail in Sectiéri.4(p.219), the way players worked

through such issues was complex and did not necessarily follow a structutexd ro

Therefore, thebudget constraint in Housegameplay resulted in getting the groups

to think of ways for saving on the budget. As illustrated in the results of Chapter 6
(seeSection6.2.2 p.173), there were threeaysthat all groupdgollowed in order to

save on the budget. First,| agroups explicitly stated that they would create a

smallersized house in comparison to theif House.This means that all groups

realised that the size of Setord allgroupsuses af f ec
selected, mostlythe cheapest availb options when furnishing and decorating

House 2. They were exploring the gameds Buy
select cheap furniture, wallpapers and floor tiles. In fact, in House 2 gameplay, all

groups were selecting the cheapgesindsome graps (A&E and S&K)the 80 cost

I GVAs from the menuThus, the groups realised thidte overall value of the

furniture aff e asweldThitdhak groups oreated anly whatshey

thought was necessary for a family and only selected furrthatehe family would

need to live in that house. This was also evident when comparing the number and

content of the rooms in House 1 andHause 2.This means that the groups realised

that the number of the GVAs awesesomaffected t
GVAs that were necessary for the houseds fun
The latter will be discussed in more detail in Secidh

Despite their effort on creating a small(er) house and selecting only necessary and
cheap GVAs to furnish and decorate their fam
and G&N) spena| most the entire amount of the fami/l
the familyds house. As a result, t hese groug
budget because the gameds rules did not al |
which was higher than thavailable balance. There were two ways in which those
groups managed to increase the budget and f
GVAs that they had already placed in the house, such as furniture and lamps,
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receiving this way full refund and ii. deleg parts of the house, such as foundations
and walls, receiving this way a patrtial refufithe second way, however, resulted in
reshaping parts of the house, which caused players rethinking the size and structure
of the walls, foundations and rooms of timuse.

Nonetheless, thevo groups who successfuliganaged to finisithe houses without
spendi ng t he e n(A8Eram S&K)fmishedytlte house dedving the

family with almost 25% of their initial budget baland&ut why these two groups

manaed to create the houses without spending the entire budgeat®? from the

three ways of saving on the budgdt, h a t were wevident in al
gameplay, A&E and S&Kmadesomecosteffective bdecisions when shaping the

interior structure of theduse so as to sawoney such asot having corridas and

spentless on wallgleletingpart of the walkin someroons to makeentrance poirst

instead of buying doorand so orn(seeSection6.2.2.4and6.2.2.5 pp.178181). In

addition, thoséwo groups saved a lot on the budget because they usédChee at e a
Sty ed6 (A&E) and O6Eyedropperd6 (S&K) optio
appearance (colours) of the wallpapers and floor tiles respectively without spending
money The appearance of their virtual houses was important for most of the groups
(M&C, A&E and S&K) and theywanted their2" houseto look nicebut were not

satisfied with the appearancetbt 80 cost wallpaperand tilesthat were available

in the gaA®® sr emeanlul.ed the O6Create a Sty
they had discovered dnused in House 1 gameplay order to customisén a

desirable waythe previously placed80-cost wallpapersf thar house without

spending any moneySimilarly, S&K di scovered the OEyedr
optionduring House 2 gamepland painted their previously select&@tcost floor

tiles in a desirable patterM&C did not explore the entire menu of the game and

did not discovethose two options, neither tf#® cost options for wallpapers and

tiles but there is not sufficient ewvethice from the data to explain why they did dot

so. Perhaps they did not expect the game to proglleost options and did not

explore the menus further or they were satisfied with the cost of the items they had

vi ewed i n t hAsamgaltteywspentradonofimoney on the wallpapers

and floor tiles because one of the most expensive parts in the building pro€hss in

Sims3 game, apart from the foundations and walls, is the addition of floor tiles and
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wallpapers. The wayA&E and S&K used tle two options of the gameas tools to
save on t he wilbexdisdusgdd ;n mbre detgilBection7.2

Returning toSection7.1.1 | concluded that the potential farathematical thinking

in The Sims as a gamdes in the mathematical relationships that lameed in the

gamebs artefacts, r ul eonstrainh isenablezas fart ofc t i1 on s . Th
t he g amuwalies playewsisaest to play with a family in the Live modesT

section showed thatthis constraintinfluenced the way players used tha gpe 0 s

artefacts and their prignathematical understandings to solve problematic situations

that emergedsaa resulof that budget constrainin such problematic situationet

mat hemati cal rel at i o ngarheplpyshrobgh playagpal o mobi | i sed
directed actions duringgameplay. Thisi mo b i | -in-8 a gMoesn& Hoyles,

19964, p.34) of the mathematubsring gameplayvill be discussed in more detail in

Section7.3. Yet, apart frominteracing withthe gamé s cont ent and rul es,
also interacted witteach otherin this researchforming their goals during their

gameplay.Next, | will illustrate ther way  pntemcteewitls éach other and

collaboratedn lessconstrainedand constrainegameplay, so as to address the third

research question of this thesis.

7.1.3RQ3: How do playerscollaborate during a less constrained and

during a constrained gameplay?

This research question wastially formed because players were asked to play this

game in groups of two, using one laptop (one keyboard and one masig&rt of

t hi s r es e.alheSinisksgantkdssa smgle aler game title (Electronic

Arts, 2010) but in this researcplayers participateds a group in order to create the

two virtual housesbecause | expected players to work together, interact and talk,

sharing their thoughts and goals to each other during their gameplay, making them

explicit to meduring data collectionin order to addresthis research question in

this ection, | first briefly revisit literature related to collaboration and then

recapitulater esul t s rel ated to the analysis of pl a
andysis, i n respect t o t HseeSéction53.B pidgaend 0 gamepl a)
Table 5-6, p.139. This leads to a discussion btnhe way pl ayersdé interac
each other and their ta(lnfluenced anglwereinfluenced byand also influencethe

two tasks of creating virtual houses in less constrained and constrained gameplay.
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Earlier, in Chapter 3 (se&ection 3.2.2.1 p54), | referred to cooperation and
collaboration as waysf interactingfor accomplishing a task as a grolyembers

of a group cooperate when they divide the common task in subtasks and take
responsibility for individual parts (Dillenbourg, Baker, Blaye@&0 Ma |l | e)y , 19
and they collaborate when they shareaisl and jointly construct knowledge whilst

working together on the tasklémalainen et al., 20L10verall,in this researchall

groups managed to create the twidual housesin a way that satisfied them
However,evi ewi ng each gr wisupl data agdahm eepultseolyall a u d |
stages of analysigarlierin Chapter 5 (se&ection5.3.2 p. 147), most of the time

players worked in collaboration but there were times, especially in House 1
gamepl ay, where some groups worked in ¢
was influenced bythe processes thgroups followed in order to accomplisheir

task Hamalainen 2008) and by théact thatHouse 1 wasreated duringa less
constrainedyameplaywhereasHouse 2 wasreated during constrained gameplay

for a specific familywith a budget constraint

The task of creating a virtual house during House 1 gameplay interpreted
differently by the groups. Thieouse that M&C, G&N and S&K groups created in
House 1 gameplay was perceived bwndt hose
therefore were building, furnishing and decorating the house following their own
preferenceswhereas A&E created Houseekplicitly stating that it was meant for
someone elsandperhapsghis influenced the way they worked together in orter
createit. In particular, d groupscreated the shared rooms of Housesudch as the
kitchen and living roomin collaboration buthe groups whareated theid o wn 6
bedrooms separatefM&C and G&N), worked in cooperatiobecause they had
different preferencesin fact, as indicated by the results of the fourth stage of
analysis ¢ee Chapter 5Table 5-6, p.139, there were timesluring House 1
gameplaywhere they did not even talk to each otlwer were talking alone
(monologueshecause each one was creatimg bedroom individuallyEven though
S&K created t laewel they oreated all lmosuos House ,leven
their bedroomas sharedooms and botts&K shared responsibilitfor the whole

House 1 similarly toA&E in House Igameplay.
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Furthermore,bayer s col |l abor at i on becameudsibldbe d duri ng
through their talkwhilst they were forming goals angerforming actions The

anal ysi s typefof tagk(fauyhestage of analysis, see Chaptef &ble 5-6)

in both House 1 and House 2 gameplay showednhae majority of the suigoals

that players processed during their gameplay, their talkoeded asCumulative

This suggestshat duringthe majority of both House 1 and House 2 gameplay,

playerswer e positively, yet uncritically, buil d
2010). Nonetheless, sadiscussed earlier in Chapter 5 (S=tion5.4, p152) the

anal ysis of playerso6é type ofthaawabéodegr ovi ded e
asExporatory increasd in House 2 gameplay, in comparistinthe percentagesf

the Exploratory Talkcoded inHouse 1 gameplayAt t he same ti me, pl aye
that was coded a®isputationa] None or Monologue in House 1 gameplay,

decreased a lot in House 2 gameplByis suggestshatwhen players were engaged

in a constrained gameplay, suchim$louse 2 gameplayhey wereexplaining and

justifying their suggestions to each other more often thatimenlessconstrained

House 1 gameplaynd shared less incidences of individual wdderhaps the

constraints they encountered in House 2 gameplay, which were more related to the

budget and its restrictioneequired players tbecome more cautious aedgage in

a talk in which they would explore their options before proceeding with their

actions.

More specifically The Simgamily that was involved and tHaudget constraint that

was enabled in House 2 gameplay influenced pléysoBaboration because the

groups hada more specific common objed¢t create a virtual house for a family

with certain needs, within a specific budget allowarideerefore, playersxplicitly

shar@ and negotiatedt h e i r ideas in order t(eee save on t
Section6.2.2 pl73 and, i n M&C and G&N groupsd case, i
budgeb s b anhem the gameestricted their buying optionseeSection6.2.3

p.185. In addition, as indicated by the results of the first stage of analysis (see

Table5-3, p.130in Chapter %, pl ay e r7svhen eferang to the sudget and

"The term 6éemotiond was used during the first <
characterising pl ayersd gamepl ay. However, p |
further in terms of affect research analysis.
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budget issues were more frequently coded in House 2 gameplay, suggesting that
overall, players became more attached to the constaigameplay.In such
constrained gameplay,lgyerswere challenged and were set in situations where
Abreakdown mo me nimpriant decisioms hae tw beanmade. Thus,
playershad to renegotiate their initial gameplay strategy singrefi s pont aneou
e X pl an @§oazioNosso& Hoyles, 1998.108)which were explicitly stated
through their talkand n particularthrough their use oExploratory Talkin such
situations during their gameplagee for example A&E talin Section6.2.2.5

p.181). Nonetheless, players managed to successfully overcome the challenges
becauseheir own skills and the challenge of the task were high and in balance and
because, despite the fact they wemng challenged, the tasks were under their
control Schernoff, Csikszentitnalyi, Schneider & Shernoff003 Bourgonjon et

al., 2010; Sandford)licsak,Facer & Rudd, 2006

7.1.4RQ4:How do pl aiyeetedadiongemarhe duringrhe

Sims3 gameplay?

The rationale for this research questwsa s t o expl ore the way
unfolded andbecause, as discussed earlieGettion7.1.1.1 The Sim3 game is a

sandbox game that allows players to set their own goals, | specifically wanted to
expl ore t he way pl ayer so goal s, t hat
gameplay.In order to do so, tecapresults relevant to this research quastirom

Chapters 5 and 6ection5.2 (p.131); Section5.3 (p. 135; Section5.3.1 (p.140

and Section5.4, p152 This leads to a discussion on gameptaynplexity andthe

place of emergent goa(Saxe, 891)i n pl ayers6 i nteraction,

and gameplay.

Recall that th@bjects of the twodivities that player# this research were engaged

in were shared to the four groups by the researcher; Activity 1 was to create House 1
without aSimsfamily being involved and #tivity 2 was to create House 2 for a
Sims family. Even though each group managed to create the two housegay

that satisfied themthe emergence of thgoaldirected actions, theequence of
actions that constitetl thosewo ectivities and the tools that each group used during
their gameplaywere influenced by several parametansl were not the same for all

groups The diversity of gameplay inpenworld andsandboxgameenvironments
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was previously reported in resear€horngvist, 2015; Avraamidou et al., 2012;

Squire, 2008; Gee, 201L4n this study, he results of the secorsfageof analysis

that were presented earlier in Chapter 5 Seetion5.3, p. 135 revealed thathe

pl ayersoé acdiviectyedascigioailty (obletoaht 6ev, 198
directed the amnsof each group werindeedformed in a complicated wajuring

gameplay;pl a y e r sglitected actidns were ngterformedin a linear process,

rat her , ma ny o {diredted actiopd werg eonnedied @ eazH other in a

nestedvay.

In particdar, dayers were setting goals and whilst acting in order to achieve those

goal s, ot her goals emerged as O6things needed
gameplay. There were major goals which were goals that were exp§eitlyy

players and directedtheir actions similarly to Legmht 6ev (198
operations hierearchgnd there weresubgoals whichwer e 06 mu st dod things
al so directed pl ayer so actinSanxse 6but( 16mMmé) ged

emergent goas s anaseneed agmeansd end$to apreviously seb ma jgoal 6

The results of the second stage of analysis (see Chapter 5, Se@iqnl31l),

showedthap | ayer sdé set mo r-goalgria Hloase 1 gameplaysin and sub
comparison to House 2 gameplay. Nonetheless, it was obsg®edChapter 5,

Table5-4, p132) that even though the numbers in Housgatheplaydecreased, the

ratio of the major goals to the sgbals in House 2 gameplay increased in all

groups in comparison to the respective ratio HHouse 1 gameplayhis suggests

t hat t he -drectediaot®rts indlousel2 gameplay werare specific and

focused in terms of whathe playerswanted to doand, perhaps, due to the
familiarisation that pl ayer ssimidodse wi t h t he g
gameplay, therevere less thing® n e e d e d tio Hobse 2 gamepkybhe

epi sode from S &Kwas pregeatede galliea yn Chapter t6 (see
Section6.2.5.2 p196) is an example of a complicated major goal which required

players to perform a number of gahitected actionsforming a espective number

of subgoals during gameplay

Nevertheless, natll major goals and sufoals were achieved by players. There
were some suboals, mostly in House 1 gameplay, that players had formed but
were paused and/or abandoned during gameplay. Hjerity of the abandoned
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subgoals were not pursued by players becapt®yers could not overcome
challenges that emerged because of th@a me 6 s rul es and re:
Section 5.3.1.1 p.140. Nonetheless, there were someb-goals that players
temporarily stopped processing fobaef time butthenreturned to a few momest

0l ater 6 during t h e iaccomglishnmleem(see yChaptar 5,0r d e 1
Section 5.2 pl31). Pl ay eapabiliy of forming, pausing, returning to or
abandoning their sugoals whilst playing this sandbox game shows that, despite the
challengeghat wereemergimg during gameplagnd the fact that the task was set by

the researcher, it appears tltatring gameplaythet as ks wer e Oappropr
sense used by Wertsch99]) as their own and they weren d e r pl ayer so
(Schernoff, Csikszentmihalyi, Sckider & Shernoff, 2003

Nonet heless, the way fuerceddysseveral gatamétess. e me |
As discussed earlier in Chapter 5 (Ssxtion5.3.1, p.140 the results of the third

and fourth stages of analysis revealed thatmajority of thesub-g o a formation
wasinfluenced by:i. thep| ayer sd i nt er abetause moswof theh e ac
subgoals in both House 1 and House 2 gameplay were initiated by thesplaye
through their talk, ii. thegame 6 s and m@iteactsthat sverevdged lyu a |
playersandtherulesof t he game t hatduringtleygamepldy enco
and iii. the p | a ywse of&heirprior understandinggnd, in particular, their
everyday priounderstandingbecause their task was to create, furnish and decorate
virtual houses with/without a virtual familAs it was concluded in Chapter 5 (see

Section 5.4, pl152), playeri nt er acti on, pl ayersdé prio
gameos content wer e t hree el ement s t he
gameplay. The interplay gflayersi prior understandings artefactsi gameplay

will be discussed in more detail in Sectib2.

7.1.5Addressing the general question of this thesisHow mathematical

thinking emerged in The Sims3 gameplay

In answering the general question of this thesis: Mahematical thinkinghat

emerges imMhe Sim$ gameplay lies in the mathematical relationship§he SimsS

game, that are buried in the digital artefacts and rules of the gantd become
mobilised i n gamepl ay t hThe Sind3 gantea y er s

Mathematical thinking emerged in situations where there was a need to explore
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mathematical relationships, such as numerical, arithmetic and geometric within the

context of garaplay.Such situations required players to employ their mathematical

prior understandings in order to perform mathematical actions such as comparing

numbers, sizes and areas and arranging 3D objects in the virtual environment of the

game so as to build timevirtual housesdriven by their goalsHowever, the

mathematics hat pl ayers used we 198]) imnoathematcs i vi | egedo
that can be found in school textbooks and curriculanmd it was different than the

mathematics used in a formal clagsm (Avraamidou, Monaghan & Walker, 2015).

Reviewing the results of this researaimgthematical thinkingot onlyemerge and
wasused by players durinfhe Sims3 gameplayput there is evidence to support

that it was shaped anthfluenced byp | a y goalssvéhich were formed and

influenced by the interplay of the playerso
everyday), the gameds digital artefacts and
each otherThi s i nterplay echoes p&aneter®which 1991) e Me
were identified during childrenbés activity o

prior understandings, conventions and artefacts, social interaction and activity

structure.

Furthermore, rathematical thinkingvasmost explicitlyrevealed when players were
faced withunexpected situationsf A b r e a k d 0o w n(Pozeg Masn& Hoyles,

1998 p.108)during theirgameplay Such situations arose mainly as a result of
tensions betweep | a ygealsaritheg a meufes and constraistasdesigned by

its developers, sometimes leading to the emergence of additional goals that players
needed to pursuelherefore, mathematical thinkinggas employedn situations
where players were challenged (Suits, 1978; Crawford, 2003) amabded to
manipuldeth e game ds v i r tthea mmathamaticehdaevetydayprioru s i n g
understandingstalking to each other and collaboratiiy order tonegotiate and
eventuallyb agr e e 6 0 to suahunexpécted situationso as to be able to
proceed withlieir gameplay.

Moreoverin s uch i nci theraction sith egeh othgr éhrosgh thetk
acted as a medium that emabled and assisted players to make sense of the situation

and communicate each otherso beadmemdea ng ( Mer ce
Exploratory in the sense that players were explicitly sharing pstifying their
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opinions and deas in order to reach a joint decision as a group. However, the

decisionsthat players made during their gameplay werel e ¢ i sas thay svére

nothecessarily oO0freeé dec ndedtothescontestofthe c h d
gamet he gameds digital artefactAsitvalbel t he
discussed in more detail in Section and7.3t hat f ol | ow, as pl a

became more constrained, several situations emerged requiring players to set goals
(Saxe, 1991) in which players had to negotiate decisions. This negotiation was
realised through an interaction that, for most groups, weracterized with
instances of exploratory talk (Mercer, 2010), mathematical thinking became more
visible (Pozzi, Noss & Hoyles, 1998) as it was in such situations that players needed

to use mathematical thinking to proceed with their gameplay.

7.2Interplay of pl a y gamepday,prior understandings andthe

g a meidusl artefacts and rules

As stated inSectiors 7.1.4 and 7.1.5 above andin Chapter 5(see Sectiorb.3,

p.135 , the formation and processing of pl
during gameplay were mostly characterized and influenced by an interplayhef: i.
gameds virt wesaand mstrictiens ghattplayers interdcted with during
gameplay, ii.the everyday and mathematical prior understandings that players
brought iro their gameplay activitgnd i i i . the playersodé int
In this section | explore this fther by recapping results from Chapter 6 (the specific
references are made in the téixat followg r el at ed teoof theirariorer s 6
understandings as they were usinfp e game 6 s Vv i interacing withr t e f a
each otherl start(Section7.2.1) with a discussion on the use of the aforatiaed
parameters as resources atigeinfocusontwospci fi ¢ gameds virtu
famil y 6 s (Becdoge21.) and t he Li ve (Sectiod7e2dsd. met e
Then inSection7.2.21 illustrate and discuss the way two of the groups appatsal
thegameds virtual artefacts and used them
gameplay.This leads to a discussion eesources and tools and | argue ttied

interplay outlined abovewas inextricably linkedo the context of that particar

gameplay activity, acting as d&ynamicresoure (Hill & Hannafin, 200) for the
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pl ayer s; a system that both supported and b

and mathematical thinking during gameplay.

721An i nterplay of pl ayeaneddsprviiorrt wanlder st a

artefacts and playersd gamepl ay

Playersin this researclused the available resources and tools at hand in order to

proceed with their gameplay. Such available resources and tools during their

gameplay included a laptop, a digital gafeentent and rules employed during

gameplay) players themselves and their prior understandi(geeryday and

mathematicalpnd the researcher. Players used the laptdbpas a tool to playthe

game(and point to specific items on the screen during gday¢and the researcher

acted as a resource when introducing the game and when players were having

technical difficulties, such as saving the game and sd'loa.digital game (content

and rules employed during gameplay) and players themselves (inter@atigoior

understandings) as resource®re dynamic resources in the sense of the definition

provided byHill and Hannafin (2001p.42)who referred to dynamic resources as
resources t hat Aéunder go fr eqglndeed,tas s omet i me
playe s6 gamepl ay unfol ded, playersodéo understand
enhanced with new knowledge in a dynamic way, whilst they were exploring and

i nteracti ng wvmeriuhandtriles and avere 8hapitige onscreen
environment,interacting witht h e g a me 6 s Eggnéhithielsenp atyal., (

2008, creatng and editing their virtual houses

Al l pl ayeals® weibhe processed with actions tha
pl ayersodo virtual artefacts (GVA and/ or PVA)
gameplayWh en br owsi ng t he gdemendssnoRleritolsaleccand Buy n
GVAs that they would place in their house, players interacted with théraysims
3designers created and organandeoddonjne cont ent
select iters that were available in thenenus Nonetheless, the content and

organi sation of the gameds Build and Buy mo
playersWhi | st br ows i nmenu phagers Baulgsee additibrealoredated

GVAst hat t he ¢ a maealsnd dassfiedgimiespesific submenand

this resulted in the emergence of new-golals for some playersee episode in

Section6.2.52, in p.196). In additionwhen clicking on a menu item, players could



- 225 -

view information regarding 4sdt appearaneemd s
options. In Haise 2 gameplay, in particular, the cost information displayed in
respect to each digital artefantthe Build and Buy mode menusas important for

pl ayersdé gamepl ay because the groups hac
f ami | y 6 INevdtheldsg s tHouse 1 gameplay, even though the cost was
displayed, players did not explicitly talk about the cost of the items they were
buying from t he suggestihad the conéent @and th@ information

di spl ayed by the guacenthétsvasmsed bylgyersas whena r e s
needed This sandboxy a me 6 s  maresaurcavadesigned to allow players to:

At ake what S s ambiern mpedagugeakefting,o mathert tham
0receivingd what i19%gp. MB.Nno0 (Noss & Hoyl €

However whilst selecting most of the GVAs from the menus and placing them in

their virtual houses, players usdtieir everyday antr mathematical prior
understandingas well as evident by the resulsesented earlien Chapter 5 (see
Section5.3.1.2 p144). Players mostly used their everyday prior understandings

(EV) in order to form and process goals related to the way difeedlouse is
structured, furnished and decorated so as to beifuwatt Each group, at some point
during their gamepl ay, explicitly menti .
a ral-life house as referencgsee Chapter 5 Table 5-2, p.128). Nonetheless, in

order to reach adecision, especially in House 2 gameplay, players considered the
budget and the cost of those EU references (GVAs) before selecting them for their
house. For example,an e pi sode from M&COG6s gamepl ay
in Chapter 6(seeSection6.2.2.2 in pl174), is an example of the way playarsed

their everydayEU) and mathematicgMU) prior understandings in order to select a
costeffective and at the same time, appropriate type oftieom t he gameb s

-

(GVA)f or their bathroomdéds floor in House =

The above interplay d6VA,EUand MUwas often observed in
egecially inprocessing sugoals where players usecethMU. As was illustrated

earlier (see Chapter 6ection6.1.2.2 in p161), in most of the goatlirected actions
performed in House 2 gamepland inwhich players used their Mplayersalso

used theiEU and the GVAsIn fact there was notsubgoal in Housel or House 2

gameplay that was coded as being processed by actioer® players only used
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their MU. Rather, MUwas used in combination to at least one other element and

this was either GVA PVA o r the gameds r ul esden¢eGR) . Thi s
suggesting that the MU that players brought into gameplay actedes®w@cefor

achieving their sulgoalsbut their MU as a resourcayorked together withi and

waslinked i to the context of the pcular game, their EUandhe gameds content
ard rules.l will return to this inSection7.3that follows,but now, Ishift my focus to

t he fsabodgdtiy 6rder to discuss itsise as a dynaim resource during

gameplay.

7211The familyds budget: a dynamic resource

The f ami | gandgntedral @\Aef The iISims3 game that was enabled in

House 2 gameplay only. sAdiscussed earlier inhis chapter $ectiors 7.1.2

and7.1.3 it influencedplayes 6 mat hemat i cal t h becduseng and col
House 2 gameplay was constrained by the presence of a family that had a specific

budgetto spendDuring gameplay, thi&VA wasmobilisedand a dynamic resource

in the sense that it would display informegit regarding the available Simoleons that

the family could spend bdbr theplayers in this researah House 2 gameplayt

was also a restrictionThis GVAwas a means by which the gam
communicated the rules and restrictions of the ganugarding the buwsell

processes whenfamily is involved in the game. It was a dynamic resource for the

players because he budget i ndicatords value was <char
players were buying or selling (deleting) items during their gamepldyven this

value was | ess than the value of a gameds

available to the playernd was marked in a red colour.

This budget constraintesulted in players being more cautious regarding the way
they constructed, furnished and decorated their Sims family house in House 2
gameplay. The groups were making eefective bdecisions, such as creating a
smallersized house and selecting cheapniture and decorations. However, in
order to make such-ttecisions there waan interplay of theieU, MU and GVAs

As evidenced by the results presente@Ivapter Gand in particular imable6-2 and
Table6-3 (seeSection6.1.2.2 p.161), GVA,EUMU combinationincreasedyreatly

in House 2 gameplay comparison to House 1 gameplay. Indeed, the groups were
not just trying to constraa house for that family. ey were trying to construct a
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functional cose f f ect i ve house, byweedadrss iachar itnhge t
Build and Buy mode content (GVA) and by selecting the necessary furniture and
appliances needed for a house to be functional (EU), considering their cost (MU) as
there was a specific budget constraint (GVA and MlUgh as the example o
selecting tiles from M&G@darisringhesmeetipni(saey t h a-
also Avraamidou, 2016More examples of the interplay of GVA, EU and MU in

pl ayer so gamepl ay ar e il lustrated i
Sectiors 6.2.2.1 6.2.2.2and6.2.2.30f Chapter 6 | now turn my focus to another

dynamic resource that is also iaegral GVA of the gameand was also important

for playersdé6 House 2 gameplay: the game¢
7.2.1.2The Live mode meters: a dynamic resource

All groups played at the beginning and mostly in the ef their House 2 gameplay

with the Live mode of thegame in order to select their virtual family and this
influenced their gameplayAs shown inChapter §seeSectiors 6.2.4 in p190) the

content of the Live mode menu provided players with information regardeng th

Sims family needs and mood via specific meters. It also displayed information
regarding their Sims interests, likes and dislikes. The displayed meters and
information wereGVAs that also became mobilised in gameplags they were
proceeding with theigameplay players could see theBi ms 6 mo vkl met e
changingand when itwas low theyread informatiorthat wasprovided by the game

in order to understand the reas@nd actaccordinglyso asto increase the meter.

This resulted in the emergencesafbgoalswhi ch gui ded pl ayersé
making adjustments to the house they had credteel subgoals that emerged as a

result of the interpretations that players made from the Live mode netegsall

pursued bythe groupsas making their Simsappy was considered important for the
players despite the issues and restrictions that some groups facetke(dem6.2.4

in p.190).

The Live modeods mood and need meaet er s
relationships by the gamebs designer s.

p er s oaudis ordereo interpret the meanings of those meters and the way they
worked in gameplaywhilst makingadjustmentgo their housgethe Live mode and

the Live modeds menu was anstahtfeedback to r e s c
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players regarding theirmos e 6s functionality in respect t o
interestsas the Live moded6s meters afhlsisi nterest w
something that was also reported by Gee and Hayes (2010, p.156) where a player

who created a virtual house in the Second Life digital game, which is also a

simulation sandbox game, could set her avatai teal Kk t hr ough it View
differentagy| es, and make changes with I mmediate re
722Appropriating gameds virtual artefacts:
genesis

ThepresetGVAs in this particulargamever e artef acts in the sense
(1979, p.202) fiprimary artefacty artefacts that areidi rect | vy used I n t
productiono. Those GVAs were created by the

players during their gameplay. Nonethelebsyé weresituations where players did

notjustus e s uch dfpaadneaywere but dppropriated thamd used

themto achieve theirgoals t hey became fAsecondary artefact
the primary artefactWartofsky, 1979, p.202)One of those moments wte

playersappropriated GVAsvas the one | referred tasier in this tapter, whilst

addessing RQ2 (se8ection7.1.2 p21);t he O0Crtegadted @an8 OEyedroppe
options,as two GVAsI optionsof the game that were uséy A&E and S&K

respectively, in their gameplay. The episodes of A&E anK®&s gamepl ay t hat
illustrated the way those two options were used by the groups were presented earlier

in Chapter 6(See6.2.2.5 p.181). Those twooptions were created byhe Sims3

game designers gsart of the strature of the gam to allowplayersto customise

GVAs that ar e iandweltealreafgddeald 3 nmpodsadtisr s 0

worth mentioningthatte 6 Cr eat e a St yloptonsafthdgaméne O Eyedr o
were always shown i Buytmbde menasnbatéosly SBRkKii | d and
explored both of therbothd ur i ng t heir gameplay. A&E only e
Styled and M&C and G&N never c-bptioosk ed on tho
during their gamepl ay. A&E and S&& expl ored
other two groups because they wanted their house to look good and were trying to

find ways to change t h-effectivevayimrowreshimymppear ance
focus to these two episodes in order to illustrate the way A&E and S&K
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appropriatedsc h GVAs and used them as tool s t

House 2 gameplay without spending any mc

During their House 1 gamepl ay, AR/B expe
option of the game and realised what it did, by using it to change some of their
House 1 GVAs®6 appearance. I n House 2 ga
by their houseos appearance and deci de
wallpapers and wall paints baihey were having second thoughts becatinssr

desired wallpapersvere quite expensivand they had a budget to considéhat

moment, Elen r ecal | ed t hWhentley teea toause d onShpdanl e 6
walls, the game did not allow thetm use it(hothing happenedjut then Eleni said:

A Wh at if you add a wal |Bbkea prelerstoadrhdw thah e n t
specific GVAwor ked i n the gamerulehehindeladoeassaat ng t F
customise plain walls butvall-decorations When tley tried it on a85-cost

wallpaper and it wded, Alexia suggestedtouseh e &6 Cr eat e 8aosSt y | e ¢
wallpaper buEleni went a step further, recalling that there wgfreost options for
wallpapers and floor tiles, suggesting useit on free ost 80) wallpapersby

saying:i No w, waiteée wait, try it with somettft
c h ar glhat was because their initial goal was to decorate their house in a

desirable, yet costffective way.

Similarly, during House 2 gameplag & K want ed to decorate t
but the wallpapers and tiles they liked were expensive. Thus tdegited to use

the free cost (AO0O) tiles for the housebd
their houseds appenlranwer é ookmldodii kg .t Td
came across the O6Create a Styled and use
80-costfloor tiles into a colour they liked. The gilsr i ed t o use the 0O
option on their \eeundalbéwed by the game, bimilarly to h e y
A&EOG s g a nidewelea $&Kdid not realise the rule thatdni realised ands a

result S&K bought cheagnot free) and desirablgallpapers to decorate their walls

and did not use t he alsGitee alt Howewer, Bd girls e 6 o
explored the gamebds menoEgeednompee danpt
is anotherg a me 6 s v i Froptionathat abowd piayers totcopy a specific style

from a GVA that is placed in the house and paste @rther GVA, changinthe
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| at Bppeaaarxcethi way. As soon as Katerina tried thiq
whatitcouddp si mil arly t o Elamdrsugdestedrcreatirigias at i on at
pattern on their floords tiles using both 0C
saying:i N o , no, |l ook, we (should) change just th

option) and then use the dropper (Eyedropper) to getthele s gThagirlss 0 .
managed to change the appearance of the whol

without spending any money, using a combinatiothose GVAfeatures

The use of the O6Create a Styled baved t he wuse
are examples of t h ebecanmeemo bai | g smead sd uar tnegf apcltay
gameplayBut there is more to these examples. These examples, illusteateay

pl ayers transfor med t hose gameods virtual
understandingthe affadances andhe constraints and rules inherent in those
artefactsdevelopingi i nstr ument al genesis and efficient
mani pul at e (Guim&Troadhd, E999p.200)d n r espect to A&EOGs u
the 6Create a GsedyalG¥Alongwith leef kacwkedge regardingi

the way that artefact worked and her knowledge that there were free cost items in

t he gameds me-option uséd and the amwaorhparfied knbwledge turned

an artefact t hat was ndre ® ihgpnptagers bugtomisdh e gamed s
most GVAsO6 appearance in a tool that hel ped
appearance in a desirable way without spending any money which was important for

their House 2, budgetonstrained gameplay.The use and apppriation of the

0Cr e at e byaA&ESds yllliseated aboveyas an example of the way those

pl ayers understood the game épgtionreyploeds r egar di n
the relationships inherent in that GVA and its relationships with other Gigesdn

wallpapers not plain walls, use @&fb-cost wallpapers to save on budget etc.) as

prompted by their need to save on the budget but also their need to create a desired

outcome.

Returning tathe operational definition of mathematical thinking in tt@search (see

the introductionof Section7.1, p205 |, pl ayersd gameplay activity
with relationshi ps 0124).Nbesssamdes iHustratedeearlier 1 9 9 6 a , p
in Section7.2.1ofthise ct i on and the example of the use ¢
OEyedroppeEa@and S&Komsm BHa&meplay that were discus
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examples that il lustrate the way playe
whilst players explored the relationships inherent in the GMAEC ¢ eat e, a St
0 Ey e d r, budgete Livé mode meteesxd GVAs in Build and Buy mode menu)

as prompted by a need, influenced by their prior understandings (MU and EU) to
save on the familyds budgieitn wh& H san dc r &l

case a nicelooking virtual house for their Sims family.
7.2.3A 0 woé resburces

For this section | now recallNoss and Hoylgs(19963 idea ofii we b b (see g 0
Chapter 2, Section.3.3p20 whi ch Ai s meant to convey
that learners can draw upon amgtonstructfor supporti in ways that they choose

as appropriate for their struggletoconstimet ani ng f or s o8 mat he
emphasis of the originalPlayers in this research were asked to accomplish two
guite open tasks sand articulated vaguelyy the researchieAs mentioned earlier,

each group ganeplay unfolded in a different waand the virtual houses they built
werenot the sameThis is interrelated with the fact thatayers formed their own

goalsin order to accomplish those two tagisthis digital game is a sandbox game

that does not have explicit goalss they were creatm the houses, playgmere

making b-decisionsin order to achieve (or abandon) the goals they had formed
during their gameplay and theselécisionswereunder their control. Nonetheless,

as discussed earlier Section7.2.1p | a ygealssritb-decisions werashaped and

influenced by an interplay ofthe following parameters:i. pl ay er s 6 pr

understandingsi. p| ayer s o iinthegamad sonviarntdual art e
constraintsin the two tasksThe i nterplay outlined abov
connectionso (Noss and Hoyl es, 1996 a, P

players proceeded with their gameplay. It constitutedppat system, the structure

of which al | drameugon pndecgngtrucgor supportiiin ways that

they choose as appr o(plr9 %Q6a,0 p.nlONBo)s si d&e aH
whilst processing the goals they had formed during gamegéme AE
appropriati on of -ophiddinSection7.2.d. D&ingydaraeplayGV A
players would use their prior understandings, both everydayrathematical, what

was available in the gameds menus and r

interaction with each other as elements to support their gameplay. Mathematical
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thinking was an el ement of this mweb of co
situations where players would use their mathematical prior understandings in order

to explore relationships that.Invadditien, buri ed i n
as players were progressing through their gameplay, they became more familiar with

the game and were also | earning the gameds
(EgenfeldtNielsen et al., 2008.

The parameters involved ithe interplaydescribed aboveereparameters it a x € 0 s

emergent goal mode{Saxe, 1991, see Chapter 2, Sect@R2.2 p.l7); prior

understandings, conventions andefacts and social interactiotsaxe used this

model in order to illustrate the way practiceked goals emerged, in the context of

candy selling practice in the streets of Brazil (Sak@91). In this research, the

parameters of this model were adapséedl were used in order to analyse the way

pl ayer sd ¢ o aahdwersvmacessed dunngngadheplaythis particular

context(see ChapteB.2.2 p53). As discussed earlier iBection7.2.1the results of

this research showed (see Chaptebé;tion6.1.2.2 p.161) that in processing sub

goals that involved the use of their mathematical prior understanditey®rs also

drew upon their everyday pviiua artefactstber st andi ng
support.The el ement s t hat pl ayersodé wepdel) for suppo
AEcol ogy of dé efsontexttoaessiggestsimatrhs ofassistancean

beKnmiowl edge and Skill s, Tool sinpamialar,Peopl e and
Luckin (201, p.18) s dordeixteis dyrammia tand asSociated with

connections between people, things, locations and events in a narrative that is driven

by peopleds intentionality and motivations.
connetions in an operational sense. People can help to make these connections have

meaningb r a | Yetahis®eeion{/.2) has illustrated that technology doest

just help making such coeations in an operational senségtway all groups
interacted with the technology (the gameds v
way A&E appropriated O0Create a Styled artefa
gameplay in a way it made sense to them, suggest that perhaps technology did more.

This statement is preliminary and in need of further investigabiat) perhaps,

technology in this case helped to make these connections have a meaning to the

player.
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Thesection that follows explores the mathematics that arog@enSims gameplay

whi c h, as it wi || be di scussed next, wer

7.36 B | e mathremhaticsi mathematics that arises inThe Sims3

gameplay

As illustrated and discussed iBections 7.1 and 7.2 earlierlapers used
mathematics during their gameplay because there was a need to use mathematics in
order to proceed with their goedirected actionsHowever, recalling literature

relevant to mathematics in eaf-school settingsmathematics brought into and

used by players during gameplasas mathematicsn the context of the particular

game andt wasii nextr i cabl [playérdmkreldi n g (Madamgad e x t 0
& Monaghan2003, p.120). In this sectiorfitst discuss the nthematics that arose

in The Sims3 gameplay and argue thatita s 6 b | e n d e@mathematice ma t i
t hat was bl ended with pl ayersd everyda
pl ayer sod) vltheh argué thathe blemded mathematics that aras

The Sims3 gameplay were influenced lilge task (House 1 and House 2) that was
settothegroups t he game s v i randileldiscaurseé that pagetss a n
had whild being engaged in their gameplay activity

When players used their mathematical prior understandings in order to process their
subgoals it was alwayéblendedwith either theg a me 6 s apnlda/yoerr stéh ev i r
artefacts, pl ayersd everydayThpei 6bl amde
mathemé i cs 0 term was somet hi n§A disseatdtion | fir
(Avraamidou, 2007) and further discussed in Avraamidou, MonaghdiWalker

(2012) which was based on thegsearchAt this point | briefly presenthe example

usedfor illustrating dblended mathematiéshat emerged inCosta$ (the boy who

played The Sims2 game in myMA dissertation gameplay. Whilst Costas was

building a virtual house for a Sims family, he had created a swimming pool which

he wanted the family to be able to viewrfranside their house. Costas wanted to

selecdoors for the familyds | iving room al
view the swimming pool he had created.
(gamebs virtual artefact s) henmtical prierw and

understandings) of the available options he selected glass doors which were not
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cheap options but allowed the family to view the swimming pool (everyday prior
understandings) becaugei t sui ted his familydssneeds, whi
a ct i (Avraamidou, Monaghan & Walker, 2012, p.16).

Si mi | ar | yb-decsionCpbagets anstliis research also madedisions in

which mathematics was blended. In particul&catling the results presented in

Chapter 6 Table 6-2, p.162), in order to proceed with the majoriof§ their goal

directed actionshat involved their mathematical prior understandimigyers used

t heir mat hemati cal and everyday prior under
artefactsn synergyAn extract from A&Eds Houde 2 gamepl
earlier in Chapter 6T@able6-11, p.176) will now be dscussed as an example of the

bl ended mathematics i n wpré atyhattiseptalking mepl avy . T
about items that would be necessary for their House 2 kitcheamd they were

discussing the necessity of a dishwash&e girls did not buy a dishesher which

was expensive but appreciated the combination of a sink and a bench as something
necessary for the functionality of the fami/l
activity. Theyreached theirfolecision of buying a staralone sink and a bendar

the familyin House 2Zgameplay after using their ayelay prior understandings of a

real |l ife housebs kitchen which Issa equi pped
bench to let them drthem, in combination with their mathematical prior
understandings of comparing the cost of the
artefacts)and selecting a cosfffective option Thus, they reached thatdecision

because it was a cestfective b-decision which was important for the budget

constraind House 2 gameplay butvitas at the same time a decision #ited their

Sims familyo seedswhich was their taskp createa house for a Sims family

I n the example of A&E6s House 2 gameplay tha
not just compare mabers to select the lowest sum and did not just talk about, move

and arrange 3D objects in a 3D software environment. They were talking about the
properties of 3D objects that were designed
virtual artefacts and were simating real life objects. They were comparing the cost

of gameds virtual artefacts which were kitch
function in that (virtual) house and this matteréde girls in the above example,

decided to select a sirdd then placed &ench right next to the sink because they
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wanted the family to be able fary their plates after using thém whi ch i s
everyday activity of a redife householdTheir kitchenwas a room that consisted of

several 3D objects, each one oéitth selected becaugés properties (i.e. cost, size,

shape, appearance and so on) were realised by players and were assessed whilst
bl ending their prior understandings (ev

content and rules.

Overall, diring their ganeplay, players were manipulating 3D objects which were
game virtual artefacts. They explored and talked about the properties of those 3D
objects, such as their size, shape and House 2 gameplaly cost and they were
moving and arranging those objecatsa virtual terrain which had grid but they

were not doing itirmschooll i ke mat h ethegwere ot @singraadynamic
geometry software that involves geometrical objects and relationships andidhey

not have specific schotike tasks and prdems set by teachers thgtiided and
accompanied their onscreen activ{tyaborde, 2002 Players weralragging and
manipulating3D objects theywereexploringtheir propertiesand relationships and

they were using mathematics and mathematical thinking iway that is not

O0pr i vi Ifoenpleschool curriculum activities (Wertsch, 1991, p.124), where
students usschootmathematics andynamic geometry software in order to solve
specific schoalike tasks are (i.e. Laborde, 20G2oyles & Noss 2003; Ruthven,
Hennessy & Deaney, 2008). Players in teisdywer e fAexperi ment |
geometrical o0 b eio tunpredateddway$Hoyles & Nas$2008, p s 0
p. 333 in a dynamic digital mvironment that was designed as a digital game

was played in oubf-school settingsThey were using thgameé sirtual artefacts

and their prperties in order to accompligivo opentasksthat were set by the
researcher (not a teacher) but were hig
context create a virtual house (task 1) and create a virtual house for a Sims family
(task2)i n t he g a meow sexplaredfurtheetiketinfluence of the task on the

way mat hematics arose in playersd gamepl

The above examples dblended mathematiésn The Simsseries gameplay both
arose in more constrained gamepl ay, wh e
involved. The task(task 2)influenced the way blended mathematics arose in

p | a ygamepldy, becausa House 2p | ayer sd6 gamepl aedaswas m
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their task involved a Sims family which had a budget constraint and certain needs.

As discussed earlier isectiors 7.1.1 and 7.1.2 suchconstr ai nts i n pl ay

gameplayi nf l uenced p | a ythinkiagd thatmemergeel mra theirc a |

gameplay; they had to consider the size and structure of their house; they had to

consider themumber,costand typeof the items they bought for the family; they had

to think of ways of savigroypsthat sperliegne f ami | yds b
budget had to think of ways ofncr easi ng the budgetds bal ance

Furthermore, recalling the results related to the mathematical prior understandings

code presented in Chapter Jable 5-6, p139 earlier, in more constrained

gamepl ay, pl ayer s& us enderstandiegs morepaftenarr mat he ma
comparison todss constrained gameplay in order to process thehgaals. In

addition, recalling the results in ChapterTalple 6-2, p.162), in more constrained

gameplaythe majority of the mathematicatior understandings/as blended with

pl ayersd everydayanpr itore ughamaés agdndlger pl a\
artefacts.Therefore, the constraints that emerged in the second task stimulated a

more frequent and bl endpmidrundestandmdgs dpihgay er sd ma
gameplay. But there was more to thdtecause plars created their houses

collaboratively and were interacting with each other through their talk, which was

also influenced by the tasknow focus this section onl pa y e r and the way itk

was influenced by the task during gameplay

Pl ay e rdsrnng ganaepldy was a mediationtfatac i | i t at ed pl ayer soé i
andprocess of setting and shariggalswhilst collaborativelyi for most of the time

T proceethg with their taskduring gameplayit was alsaa resourcéecausglayers

were explicitly sharing and explaining their thoughts to one another in situations that
required players to negotiate their next mov
reaching to a joint dolecision. Such situations occurred when players aver

processing suigoals using talk thavasmostly coded a€Exploratory Talk(Mercer,

2010). The discussion madearlierin Subection7.1.3 drawing on the results of

Chapter 5 $ection5.3.2 p. 147 and Table5-6, p.139 s howed t hat pl ayer sod
Exploratory Talkwas higherin more constrained gameplay (Heu8)than in less

constrained gameplay (Houseif)all groups similarly to the increase dghe codes

for p | a yneathentaticaprior understandingdn Chapter 6 Table 6-4, p.164) |
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examined more closelyhé subgoals in which p| ay er s 6 cotled lak was
Exploratory and theyi nv ol v ed pematigak prigr &understahdings. The

results (sedlable 6-4, p.164) showed that irconstrained gameplayHpuse 2) the

majority of the sukgoals where players used thExploratory Talkwere processed

with actions i nvol v priorgunderstamdingsNenéthelesa,t h e me
only in less thanhalf of the subyoal s wher e pl ayer 6s m

understandings were employed, players uSquloratory Talktio process them

Therefore, when players were processinggodls which required them to use their
mathematical prior understandings they were not nedgsgxplaining theirideas

to each other, but when they were in sitoagi where unexpected issuEurred in

which they had to negotiate their next moves and explain their suggestions in order

to make sense of those situations, they used their matbehptor understandings

in order to process those sgbals and proceed with their gameplalere were two

type of situati ons ExplratanhTalsduringarhealayeid pl a
players usedExploratory Talk in order to negotiate the structure, content,
appearance and functionality of their virtuhbuses based on their personal
preferences  (for example, episodes illustrated in  Chapter 6,
Sectiors 6.2.1.2 6.2.1.3 6.2.4.9 and ii. players use#xploratory Talkwhen they

were challenged and when they faced restrictioosstraints and issues during their
gameplay (for example, episodes illustrated in Chapt&eétiors 6.2.1.1 6.2.2.4

and6.2.3. The second type of situations occurred mostly when playeals were

in conflict with the gamebds rules and/
fami |l yés budget and S$eetieny.&.3 theAsecondypeookn e ar
situations mainly involved unexpected dbabes and constraints and were
Abreakdown moment so. Such moments occurr
gameplay) in which the budgebnstraint was enablexhd causeglayers toexplore

the mathematical relationships inherent in the GVAs amwdag in such moments

t hat pl ayersdé mathemati cal thinking be
similarly to Noss, Hoyl es & Pozzi (1998
of mathenatics irusein workplace settingsYet it was in such moments where

players usedxploratory Talkin order to make sense of those situationsgotiate

and understand the meanings of the relationships and the rules that constrained their
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gameplay in bdt tasksform new subgoals,share their mathematical and everyday

prior understandingso each other that madlee mathematics and the mathematical

thinking that ar ose (see fort eixaanple thegepisoeep ina y , Avi s|
Chapter 6Sectiors 6.2.2- 6.2.3 pp.1737 185).

7.4 Gameplay in an openworld, real-life simulation sandbox game

Sections’.1, 7.2and7.3i n t hi s Chapter, illustrated and d

in The Sims3 with a focuson mathematics and mathematical thinking that arises

during gameplay This brief Sction discussep| ayer s6 gamepl ay focusi:
openworld, red-life simulation sandbox game characterstaf The Sims3 game.

For this ction, | recall literature that was reviewed earlier in Se@id(Chapter

2, p36). ReturningtoSqui rebés (2008, p .e need fMgdroua r gu me n t t
research into what players do with games (pal
status as educational) and a better understanding of the thinking that is involved in

pl ay i n pbrigflihdesecnss whaplayers did inerms of theopenworld, real life

simulationandsandboxcharacteristics of thigame

The Sims3 is an operworld game that allows players to set their own goals and

expl ore t he Thedoway®ps icthinrésearch were givweo tasks by

the researcher. However those two tasks weredesigned omodified by the

researcher. Those two tasks wietegratedactivities that Sims series players do and

were open tasks that each group interpreted and accomplished in different ways.

Indeed, a discussed earlien Sectiors 7.1.1.1and7.1.4 each group set their own

goals and as they proceeded with their game
content, rules and constraints, goals emerged along the wagddition, as

discussed earlier in Sectiah2, player$ activity wasdvebbed (Noss and Hoyles,

1996a) and players used available resources and tools at Hawaver, each

groupso6 wuse of s s1\vared beeasseaahr gcoapsset ghairdowrt o0 o |

goal s, explored the gameds content di fferen
actions, their own wunderstandi ngEvenf t he game
though all groups created the virtual houaed thre of the four groups selected the

same family from thénventoryof the gamethe outcome was not the same because

the process each group followed was not the sdhgerules and constraints that
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each group encountered was similar but some groups encatint@re constraints

than othersand the resources and tools used by each group varied. This is a key
characteristic of the complex and unpredictable gameplay of anveqdésh sandbox

game Torngvist, 2015).

The Sims3 game is also a real life simulation game and it represents family
relationships, bwgell transactions with its own currency system and real life
objects.Therefore, inherently, this gamnmequiresplayers to use their everyday life
experiencesegarding he way a house is built, furnished and decorated, the way
family relationships work and the way n
his/her survival (Nutt & Railton, 2003Montes & Cambell, 2013 As discussed

earlier in Section7.2.1, pl ayersod everydagreuped asoa und
resource during their gamepladl houses includedooms and furniture that can be

found in real worldhouses. Yet, when there were no budget constraints, players
createdrelatively large and expensivmuses with luxurious items in a way that can

be characterised as exaggerating. Howevetlouse 2 gameplaywhere budget
constraintswere enabledplayerswere responsilel for creating av i r t u al f ami
house andttend to theineedswith a certain budget to spend, as it happens in real

life. As it was discussed earlién Section7.2.1in such constrainedgameplay

players recalled their everyday experiences in respect to what is essential for a house

to be functional and cosfffective and what is important for a person to liker

example, Irecal M& C 6 s g aepisopdd(Ghapter 6,Section6.2.3.2 p.187)

where theydecided to delete parts of the house in order to increase the budget so as

to be able to buy a toilet for their famibecause it is one of our everyday needs and

as Marios stated: AWhere are tba®yhegoi ng
t oi | Ehé ®ay .players in this research proceeded with creating their virtual
houses in this redife simulation game confirms whatutt & Railton (2003, p.577)

argued when the first version of this game was reledsgdl ayer s ase act
negotiating both the gameosl ivieer se xome roife nr

Lastly, The Sims3 is a sandbox digital game that allows players to edit the onscreen
environmentAs discussed in Sectioffsl.1land7.2.2 the gameréaded desi g
T inparticularit he gameds Build and Buy mode mer

that can support playersdé goal s emsnnd game



- 240 -

the onscreen environmesb as to create, furnish and decorate their virtual houses

Due to the operended nature of this game, game designers provided options that

pl ayers could use in artdefatws,custolmi as the
Styled and OEyedropperdé opt iSecie6.l2hee r el evan
p.181). When creating houses from scratcil e Sims83 game, players think of the

structure of the house and the way they would place game virtual artefacts such as

foundations, walls, furniture and so on in a way that weuwlehtually forma house.

Since the game is an opeamrld sandboxsimulation, players can do that in an

Exploratory way (Torngvist, 2015, such as in House 1 gamepldyt when the

constraints of the game increaseich as in Hous2 gameplay, players encounter

challengesand t heir own goals are more constrain
restrictions, such as the budget constralius, in a more constraint operorld

sandbox simulation gameplaylaper® goals are affected by the rgiraints and

p | a ytEnkisginvolves goaldirected actions that emerge during gameplay whilst

players are trying to understand those constraintsiagdtiate their own goals with

what is allowed by the game and its constraivig, as discussed iBection 7.2.2

in situations where players6é goalused wer e constt
and appropriated nt egr all gamd &s swicrht uaasl tahret e6fCrceat e a
OEyedropperd customisati on o®uthiceatigty i n order
and such playegenerated artefacts are enabled in sandbox games that allow players

to edit the onscreen environment as it was repdaedxample in research related

to the creat i on Al-Washimvat al.c201¢ thd actdvittes afibed s (

Sims6 Ski nnerso6lfWanchadoModdeér)sd (Sihronen, 2011

In concluding, here is no doubt that he way pl ayer donthggamep!| ay un
openworld, realtlife simulation sandbgx game was complex and not easily
predictable.Looking at the final products, the eight overall virtual houses that

playerscreated during their gameplay variedywee r e consi dered as 6compl
the payersas t hey wer e Osat i s fhecudsé theyiwdrenthet he f i nal
ones who owned this activitilerringtonet al. (2014pp401-402) referto authentic

|l earning as fHa pedagogi cal approach that St
realtworld situations, and in so doing, provides opportunities for learning by

allowing students to experience the same prokdeiving challenges in the
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curriculum as they do in their dailgndeavorg Although | do not argue that the
kind of challenges players faced during their gameplay in this research were the
same as in the curriculum, the opamded nature of this game and the sandbox
characteristics bote na bl ed and constrained player s
became more constrained sevdraand often complicated challenges emerged.
Players had to interact witkach other using the available resources and tools at
hand in order to overcome them (sectiors 7.1.2and7.2) and becausthis game

is a real life simulation, representing elements and situations dffeedhe kind of
challenges that players encountered during gameplay were relevant to real life
processes, requiring players to bring their everyday prior understandingg dur
gameplay. | do not know whether players in this research willruiee futurethe
experience they gainethrough budgetrelated challenges and the whole house
buildingand vi rtual c haetivite Bldnethelsss, | argue thduerto n g
the genworld, reatlife simulation sandbox characteristittsat were explored in

this researchlhe Sims8 gamemight facilitate authentic learning.

7.5 Summary

This chapter addressed the general question and the four research questions of this
thesis in Section7.1 Whilst addressing those research questitmge themes

emerged which were discussed in separaetians. Section 7.2 discussed the
interplay of playersdé6 gamepl ay, mat hemat
the gamebs virtualatarctheafraacttseramsaedr pll @ag e

that thisi nt er pl ay acted as a Owebd of res

incidences of playersod i n Sdction//@distissed gen.
thewaymat hemati cs t hat arose in playersodo
thatwasi nextri cabl y | i nkends itfleencedtbgthegaskremd s ¢ «

the constraints of gameplay. Lastlgection74 di scussed pl ayer s
focusing on the opeworld, reatlife simulation sandbox characteristicsTdfe Sims
3 game. A more detailed account of tkey findings discussed in thihaper is

given in the Conclusiadapter that follows.
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Chapter 81 Conclusiors

Following theDiscussion Chapter where the research questions of this thesis were
addressed and findings were discusgbis chapterstarts with an overview ahe

t h e key findingsin Section8.1, which leadso a discussion of theontributiors

and implicationsof this thesis in research inquiny Section8.2, the limitationsof

this research in Sectio.3 and further researchnd scholarshiguggestionsn
Section8.4.

8.1 Key findings of this research

The aim of my thesis was txplore outof-school coldborative gameplay ian
open-world real life simulation sandbox digital gamEhe Sims3, focusing on the
emergence op | ayer sd mat h dumrg tthieic garheplay$péeciiidaliy,n g
bringing togetherfindings of prior research related to: i. mathematics inabut
school setting such as workplace settings (Noss, Pozzi & Hoyles, 1988ajna&
Monaghan2003 and in the streets (Saxe, 1991),sacicculturalframeworks and
theories related to the use of artefacts, tools and resources in acfivitieso nt 6 e v ,
1981 Saxe, 1991)iii. gameplay ofcommercial digital games and, in particular,
openworld sandbox games such &ivilization (Squire, 2006) and Minecraft
(MacCallumSteward, 2018and iv. results from mA dissertation(Avraamidou,
2007) whi ¢ h i nvest i gamatcd meahirgy Erhes Simssardes h

gameplayl set the followingour research questions
1. What potential is there fonathematical thinkingh The Sims$ as a game?

2 . How does playersd mat hemati cal t hink

players engage in a less constrained and in a constrained gameplay?

3. How do players collaborate during a less constrained and during a constrained

gameplay?

4, How do pdireztgdeactisnd engrgeaduridghe Sim$ gameplay?
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The first research estion was designed in order to explore and identify elements of

The Sims83t hat woul d potentially facilitate playe
gameplay. The second and third research questions were linked to thdesapkof

this research as it wagesigned to uncover the effect of more constraints during
gameplay on playersd mat hemati cal thinking a
Considering thatThe Sims3 game is an opeworld sandbox game that allows

players to set their own goals during ggotay, the fourth research question aimed

toexpl or e t he Jdieegedpcticasyemergedduring gameplay.

Al t hough findings ate hdiscsisisesl @ more detail in Chaptel Griefly
summarise the key findings that emerged whilst addmgsfia four research
guestionsin order to discuss the contuiiions of these findings toeseach in the

next section of thist@apter

1 The potential for mathematical thinking Thhe Sims3 as a game, lies in the
mathematical relationships that are bunedhe digital artefacts, rules and
restrictions, designed by t hdett gamebs de
consistent with previous research in workplace settifgssg & Hoyles,
1996a), these mathematical relationships became mobilised during
gameplay,thro g h  p | a ydieected actiono a |

T M ayersbo ma t h e thch émergebbth in kess andd innngore
constrained gameplay ithe SmK3. Thi s fi nding confirms Devl
p.127 argument t hat docepgurenthat playerd cary aune s i
certain kinds of mathematical thinkibg Nonet hel ess, this rese
t hat pl ayer s6 mdd rokejosa émergea but it was aldoi n g
shaped and nf |l uenced when playersé gameplay w
gameds r ul es, aaphgs encowmntered pobldmatic situations
In particular, thenvolvement of a Sims family and theidget constraint that
was enabled in House 2 gameptegultedin nf |l uenci ng pl ayerso th
respect t o their housebs s troomg),t ur e (si ze
furniture and equipment (cost and necessity) and decoration (appearance in

relation to cost)Pl ayer sd6 acti ons weplagersdetr ected by
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whilst considering he budget of the famila and
artefacts beforeetecting thenduring House 2 gameplay.

Compatible witharguments that opemorld sandbox gameplay is complex

and unpredictableTprngvist, 2015), the gameplay of players in this research
unfolded in a complex wags well Even though tplayg four
was driven by the samigvo tasks, the pathways that each group followed

and the final houses they built varied. Nonetheless, examining the way

pl ayersd goal s emer ge dnadaptationrofgsocgpa me p | ¢
cultural model developed by Sax&991) whilst exploring the activity of

children selling candies in the streets, shed some light. Even though players
were engged in an activity which was set in a virtual world, players were
interacting with an opeended sandbox game that it is alsoeal rlife

simulation game. These characteristicsToke Sims3 game, as discussed

earlier in Section7.4 (p.238 allowed players to set their own goals in a

world where real life activities such as constructandiouse, buying and

selling items and interacting with other (virtual) characeme simulated

The findings of this research show th&iet parameters that influenced the
goalsthatplayersformedduring gameplaywe r e br oadl y i n | ir

parameters of emergent goals.

Speci fically, the formation and proc
their actions during gameplay were mostly characterized and influenced by

an interplay of: i t B @and geatnotolssii. v i r t
pl ayewesroyday and mat hemati cal prior
interaction with each othem Ifact,in Section7.2 (p.223), | argued that this

interplay consisted a supportive systéon players during gameplayhat

acted as avebd resburces, in the sense of Noss & Hoyles (1996a) idea of
O6we bbDrmmgwi.ng on this oO6web6é of resourc
that directed their actionsandéd br eak downdé moments ( N
P0zzi, 1998, p.108kandinsi t uat i ons wh @laneneguéeday er s 0
be redevisedplayers drew one | e ment s of this oOwebo

support. In particular, players drew orheir mathematical prior
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understandings and employed mathematical thinking as a resounedpto
them resolve issues thatere mostly arose in House 2 budgetonstrained
gameplaythat involved a familyand its budget. Inhis bounded task of
creating a budgetonstrained houseplayers coulddraw on information
received by thevirtual family and their virtual interaction with it. Having a
family that was virtually available for players to interact with, play with and
get feedback fromas they were building House 2, assisted pkyer
ensuring that the house was accessible and functional, but most importantly:

makingThe Sim$amily happy by seeing the mood meter rising.

The above interplay revealed that mathematics that arddeeiisims game

was, as | discuss in SectigB(p.233 , 6 brhaetnhdeemat i ¢ s 6 ; mat hemaH
thatwasbended with playersoé everyday prior ul
(and playerso) vir tthisthesimaretcensisdeattwgh. The res
and confirm the results anfihdings of my MA dissertation, in which |

referred to the tesm. 0Bbbifndimge a thima h ke mat
thesis expand he previous findings by arguing
mat hemati csd arose i n gamepl ay was I nf |

constraints of gameplay that varied in the two tasks.

The Obl ended mat h e MetSinms3 gamepllyavdas ar os e i n
inextricably Ilinked to the gameds context
the researcherNonetheless, itb e c a me mo r as players sverd | e 0

negotiating solutions to overcomeapredicted problematici situationsthat

emerged during their gameplayhdse findings are comparapbnd in the

same linewith findings of research investigating mathematics in workplace

(i.,e. Pozzi, Noss & Hoyles, 1998Magajna and Monaghan2003

Triantafillou & Potari, 201

The findings of my research provide evidi
(2011,p.165) suggested referring to game designers who want to design

games for mathematical thinkingrguing that theys houl d fteecus on
developmen of reatworld-applicable mathematical thinking involving
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everyday mathematics that the learner can make immediate use of in the
worldo .This particular commercial reéife simulation game supported

pl ay e r-warld-appticabdel mathematical thinkingwiolving everyday

mat hemati cso0 and ever pithagh thisraseanch u n d e
does not providevidence to support that players will eventually use in the

real world, this research does have evidencé sbhah thinking emerged

during gameplay.

1 Nonetheless, because of thdvancements in technology and tlesign of
the data collection process of this |
whil st playing the game. This all owec
Mer cer 0s ( @@ frathework. The ferdingd of this research argue
that in more constrained gameplay and in unexpecttqaoblematici
situations that emerged during their
coded a€xploratory In particular, during more constrainednygplay and
in situations where players shared and explained their thoughts and
understandings of the situation to each other, players used their mathematical
prior understandings in order to negotiate their actibnsuch situations and
t hr ough ExploratgrneTalk 6 6 bl ended mat hemati c:
Ovisiblebéd (Noss & Hoyl es, 1996a) to t

1 Lastly, there were incidences where playgrsre undergoingnstrumental
genesis (Guin &rouche, 1999in gameplay. ie openaworld nature ofThe
Sims3 game allowed players to set their own go@itsere were playersho,
whilst processing suchgoaassn d ex pl ori ng t he,toplk meds
advantage of the gameébds sandbox nat
gameds virtual har tée(draecattse, as u8thy laesd ta
options and used them as toolso as toachieve theirgoals (see
Subection/.2.2.

Despite the diversity of thgameplay pathways that playgrarticipants ofthis
research followed in order to accomplish the two open tasks of creating virtual
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houses inThe Sims3 game, he key findings of this research contribute to various

areas of research inquiry. The thesisd contr.i

8.2 Contribution sand Implications of this research

This research contributes and adds to exiskingwledge in three mainesearch
areaswhich arerelated to i. mathematics and mathematical tiimg in outof-
school settingsii. commercial digital games andathematics learningn outof-
school settings aniii. artefacts, resources and tools in obj@egnted activities in
virtual worlds. It has implications for game designers who aim in designing games
for mathematical thinking and for researcherBo design studiesinvestigating
(mathematics) learning in opevorld sandbox digital gamedn addition, he
methodology and data dgsis methodgshat were designed and employedtlis
research addo existing knowledge regarding methodologfes collecting and
analysing data ofjameplay in opemvorld and sandbox games with a focus on
learning. The sevenmain elements of my researahhich | have identified asny

contributionsare discussed next.

Firstly, researchers who investigated the potentials of commercial digital games in

respect to education and learniagyued that there is a need for rigorous research

examining what phgers actually do and what kind of thinking is involved in such

games(Squire, 2008; Young et al., 20130 far, to my knowledge, there has not

been an irdepth examination of what players do and think whilst playing

commercial digital games in respectn@thematical thinking and, in particular, in

openworld sandbox gameshich are playedh outof-school settings. This research

explored playersd gameplay and focused on th
thinking as they were building virtual housesan operworld, reatlife simulation

sandbox game. This thesis providad account ofvhat players did during gameplay

and discussedheway pl ayersdé complex and wunpredictal
Furthermore, this research reviewed theoretical ideas iaganhathematical

thinking and provided an operational definition that was used in order to identify

mat hemat i cal thinking in the context of ¢omm

Secondly, research has already argued that mathematics emerge in sattitgs o
school such as in workplace setting®. Noss, Pozzi & Hoyles, 1998; Noss &
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Hoyles, 1996aMagajna & Monaghar2003, in the street$i.e. Saxe, 1991; Nunes

et al., 1993)and in everyday activitiegi.e. Lave, 1988) Although playing
commercial dyital gameds a popular everyday activity of both adult and children
(ESA, 2016) research investigating mathematics that emerges and is used in the
activity of playing commercial digital games in eaftschool settings is limited

(Avraamidou, Monaghan &Valker, 2015) Bringing theoretical frameworks an

N

ideas from research of mathematinsoutof-school settingg@nd adapti ng
(1991) mode of emergent goalthis research provided an insight of the way
mathematics arises ithe context ofan operworld, reatlife simulation sandbox
gameandargud t hat such mat hematics was Obl el
definition of the term O6bl elnin ed MAmat hen
dissertation (see Avraamidou, 200M) this research | specified thgarameters
involved in 6blended mat hemati cs o6 amaki n

game.

Thirdly, this study adds to existing knowledge regardingt h e Ovisibild.i
A mat heimactivityd s ( Noss & Ho ¥ ysarguind &t the p .
context of gameplay, breakdown momeatsr d fi ma tirkaetivityd canc ke

found in the form of challenges and problematic situations that emerge during
gamepl ay and argued that Obl ended mat he
players are tryingo understand and overcome such challenges during gameplay.

This researchadds knowledge to tke ideas byproviding evidence that in the

context of digital games, such breakdown moments and problematic situations are
linked to the constraints that arelreat ed t o t he gameahndasmecha
the constraints increase during gameplay, the matheah#tioking isinfluenced

Fourthlyyt hi s st u dcgndnformfgame desigag & contributeso research

that explores the development dfigital games that can facilitate and develop
mathematical thinking. In this particular rddé simulation gamemathematical
thinking did emergeb u t it was not predesigned
Mathematical hinking emerged because playdrad to carry outmathematical
thinking andwas influened when players were engaged in maanstrained
gameplay In this study less and more constrained gamepiagye highly linked to

the two open tasks that enabled specific rules and restrietioich were originally
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built in the particular gameTh i s st u d ys@ggestthat thedpotentiak for

mathematical thinking lies in the mathematical relationshipsatetidden in the

gameods artefactswhrahearandeseghedcbyonse ga
The @enworld nature of this game allowed players to explore such relationships

and t he gameos restrictions and rul es res
Nonetheless, the rules and restrictions built in the game mechanics should not be too

difficult to achiewe. They need to be challenging but manageable by players so as to
stimulate players6 thinking but at the same
balance with what players can do, so as to keep players engaged in gameplay

(Schernoff, Csikszentimalyi, Schneider and Shernoff, 2003), enabling them to

devise plans that are possible to implement during gameplay.

Fifthly, the findings of thisstudy add to existing knowledge regardingser
generated artefacts in virtual worlds. This game is a sandame that allows
players to create virtual artefacts using t
research revealed that, in combination with
underweninstrumental genesis (Guin &ouche, 199Pin gameplayappropriating
existing gamedbs virtual artefacts, turning t

their gameplay and overcome the challenges.

Sixthly, this research adds knowledge to existing research investigating the use of
mathematics and mathemati¢hinking in activities that occur imut-of-school and

wit hout a t e a drhpartichlar,participgngsrinvtrésrraseammplayed a

digital game in oubf-school settings and as shown, in the process, they encountered

several challenges and pitematic situations that required them wtse their

mathematical prior understandings and carry out mathematical (and thih&ng

soasto overcome them. They did not have a teacher to scaffold their ganaeplay

guide them towards this proces&ather the findings of this research argue that

order to achieve the goals they had formed themselves and proceed with their
gameplay,players drew upoa Owebdé of resourceshat( Noss & Hq
involved themselves and their prior understandingst thigraction with each other

and the gameds virtual artefactsgcanrul es and

potentially have implications for educators ainid worth investigating further.
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Lastly, due to the originality of this research and thekl of previously implemented

research design, apart from my MA dissertatigxwvraamidou, 2007) a great

challenge | faced was related to thdesign of theresearch methodology artde

methods ofdata collection anénalysis | believe thathe research de&gn of this

research, as illustrated @hapter 3(p.49), contributes to the qualitative research
field that i nvol ves expl or avorld,simulatoh, pl ay
sandbox games with a focus on learnifipe use ofscreen recoidg software

allowed me to collect rich data as players were being engaged in the activity of
playing a digital game. This has implications for qualitative researchers because the
employment of such technological advancements, allowed me r ecor d pl &
onscreen activity whilst simultaneously capturing their talk led to the collection of
audicvisual data that was not easy to analyget could be replayed and analysed

many times| believe that the process of the six stages of analysis | designed and
impl emented in order to make sense of m
guestions can be followed and adapted accordingly, by other researchers who intend

to explore the emergence of mathematics and mathematical thinking in the activity

of playing onworld, simulation, sandbox digital games.

8.3 Limitations of this research

This research has several limitations thimportant to bring forward and briefly

discuss in this section.

Firstly, this study followed four groups in their gameplay of a fpaular digital

game. Therefore, the number of participants was, despite the diversity in age and
sex, small. However, whilst designing this research | acknowledged the limitation in
respect to making generalisations and | aimednderstandinthe way mghematics

arises in the bounded case study of playing this digital game (Yin, 2009).

Secondly, the two tasks that players were asked to go through were open tasks that
Sims seriesd6 player can go through whil ¢
the results of this research, these epeded tasks provided an insight of the way
playersd6 interacted with the gamebds mec

t he same ti me resul ted i n di ver se out c
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varied. Thisresulted in limitations in making castudy comparisons of the four

groupso6 gamepl ay.

Thirdly, pl ayer so onscreen activity and their
recording software. This provided rich data. However, as reported in the results of

this research, there were times where players revealed emotions whilst playing the

game which could potentially lead to affect research in this context but were not

clearly captured by their voice. Most of the screen recording software, such as the

one lused,lal ows f or camera recordings of pl ayers
with a computerNonetheless, in this research | did not use a video camera to record

participants because they were children and this would raise ethical iSsies (et

al. 201). However, perhapsn future researclhat has a focus on affeanabling

this additional option can help in acquiringher data

FourtHy, | did not use any instrumentto col | ect dat a regarding
mathematical thinking competence or regarding their performance in school

mathematics before gameplay. Therefore, | cannot argue that the kind of

mat hematics that pl ayersdé wused i their gar
performance. Similar to this limitation, | did not have a follow up session to see if

The Sims3 gameplay had an effect in their everyday lives, as this was not in the

scope of this research.

Fifthly, I did not use any instruments to collect data regardm$§ ayer s 0
demographics such as their social class, their own houses and their buying habits.

Thus, | could not focus deeper on sociologic
buying preferences and habbits on their gameplay buying selections. Norsetiteles

was acknowledged that such sociological analysis was not a primary focus of this

studyFurt her mor e, | did not collect any data r e
and prior experience with digital games. Having collected such data could have

alowoed me to gain a deeper wunderstanding of pl
prior experience with digital games affect their interaction with new digital games

(Bourgonjon, Valcke, Soetaert & Schellens, 2010

Sixthly, the findings reported in this studierived fromthe selected methodology
and analysis frameworkt is acknowledged thahad | selectedother ways of
analysinggameplayd at a , s u c(R01l4a ) pGmsedusified discourse



- 253 -

analysiswhichisanewy pe of di scourse analysis th;
science, and human action and intelractic
may have obtainediifferent findings Nonetheless, by the time this model was
publicly available, the data of ghstudy was already collected following the selected

methodology.

Lastly, it is acknowledged thahe results of this research are limited to the context
of this particular game. The kind of mathematical thinking that emerged and was
influenced duringgameplay was highly linked to the specific context and game

elements of this particular game.

8.4 Suggestions for further researchand scholarship

Considering this studyés findings, cont
ways that this resarch could be taken furth@he suggestions that folloare drawn

from this study andefer to recommendations for further research inquiry and
suggestions for widening scholarship.

Firstly, this study providedan nsi ght of pl ay amdshihkingiame pl a
The Sims3 digital game. It explorethe waymathematics aros@ an opernworld
sandboxdigital game and have arguedhat mathematicathinking lied in the
mathematical relationships thaerehidden in the artefacts, rules and restrictions of

this particular game. Further research should be condsoted to exploréhe way
mathematiceand mathematical thinking emerges in popular digital games such as
Minecraft, in order to examine whethertls st udyodés findings ext

commercial operworld sandbox digital games as well.

Secondly,players in this study played with all three modesTbé Sims3 during

their gameplay, but the majority of their gameplay activity was whilst thexe w

playing with the Build and Buy modes of the game. However, gameplay in the Live
mode of this game is worth investigating even further, by examining the way players
attend to a Sims virtual familyds needs

their Sims virtual characters grow older.

Thirdly,t hi' s study produced a f gamepleywactivity f or

by analysing their goallirected actionsand talk during gameplaybuilding on
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Saxeods ( Xcoltaral)theosetical imodel of emergen goal s. sThi s stud)
analysis framework can be replicated by other researchers who seek to explore

mathematics that arises in opemded gameplay activityn respect to this particular

game, because it is a rdéé simulation gamethe findings of thistudy suggest that

further research can be employed so as to explore whether other subjects, such as

science and social studiesnaamerge imhe Sim$ gameplay

Lastly, the resut s and findings of this study i1l 1 us
understadi ngs, pl ayersodé interaction with each o
artefacts, rules and restrictions, acted as

Hoyles, 1996a) for players during their gameplay. Traditionale ws of Vygot skyds
1978) zone of praimal developmena learner cambe supported to go furtharilst

working on a taskor solving a problem during his/her interaction wahmore

experienced person, such @dult guidance or[ € | more capable peeér(ibid,

p.86 italics in originag). Ex pansi ons of Vygotskybés zone of g
suggest that there is adhirectional developmeriietween the learner anidet adults

or more capable peers thate involved in this process (Ferhold & Lecusay, 2009).

Nonetheless, in this study, plagevent through open tasks, formed their own goals

and experienced unexpected problematic situations during gameplay -oi- out

school settings where there was not a teache
each pair were of the same age and allgrayplayed this digital game for the first

ti me. Therefore, there was neither Aadul t gL
support them during gameplay. However, the way two of the grappsopriated

the O60Create a S tayefaetsdfthagandeand Esgdeheém as popie r 6

order to overcome unexpected problematic situatiomsg their gameplaguggests

thatthere was a bilirectionaldevelopmenprocess shared between players and the

gamebs virtual a r This fs sanethinghatris worth explarmge p | ay .

further as there could be a possible widening of scholarship in relation to the zone of

proximal development.
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