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ABSTRACT

GAMING THEIR WAY:
LEARNING IN SIMULATION STRATEGY VIDEO GAMES
By
Aroutis N. Foster

This mixed methods study investigates how and what students learn by playing a
simulation strategy game. 26 children averaging 11 years old played the simulation
strategy game RollerCoaster Tycoon 3: Platinum (RCT3) for 24 hours over seven
weeks. It was found that the participants learned economics and social studies principles,
developed information and technology literacy, and transferred these acquired knowledge
and skills to new contexts. They also valued the gaming experience and the disciplinary
knowledge gained.

The quantitative component of the study examined disciplinary knowledge gain
and transfer as well as motivational valuing. A range of instruments were used to collect
data, including pretest-posttest knowledge tests, transfer questions, and a pretest-posttest
intrinsic motivation inventory. Despite no prior formal education about basic and
foundational economic principles, and their initial belief that games are not for learning
school content, participants both acquired disciplinary knowledge and skills and
transferred them to new contexts. Participants also reported valuing the experience of
learning economics and social studies in a game environment.

The qualitative component of the study examined the process by which students
acquired knowledge, and their motivation for doing so. The data for this part of the study
came from video-taping of participants as they played the game, interviews of

participants, log-sheets of their progress, and participant observation. Analysis of this



data indicates that learning by game play was highly personalized and identified two
general categories (goal seekers and explorers) of player types that influenced the process
of learning. Further quantitative analysis on each of these player types show that though
both explorers and goal seekers had significant knowledge gains, explorers were more
likely to value the experience of gaming and learning content compared to goal seekers.
The findings of this study indicate that learning of core disciplinary ideas from
games is possible. However, it is a complex process dependent on player type, and the
nature of game play. This study can inform the design of better games for learning and
suggest ways in which such games can be integrated into the curriculum. Finally, this

research supports the arguments for mixed methods research on learning from media.



Copyright by
AROUTIS N. FOSTER
2009



Dedicated to:
My father - Herbert Foster,
My mother - Paulette Robertson,
My brother - Andre Foster,

My relatives and friends who have helped to shaped me as a man and scholar.



ACKNOWLEDMENTS

Special thanks to my Advisor and Chair, Dr. Punya Mishra and my committee
members Dr. Jere Brophy, Dr. Carrie Heeter, and Dr. Matthew J. Koehler. My committee
members have been instrumental in my doctoral studies both as teachers of classes I took
with them and as supporters in helping me to think critically about my work. They have
helped me to shed my cheerleading approach when I was a new graduate student to being
a critically thinking scholar who approaches topics with a lens of looking at both sides of
arguments weighing both the affordances and constraints or positive and negative views.

Special thanks also go to Dr. Ross Emmett and Dr. Edward Roeber who were
instrumental consultants in my dissertation. I wish to thank the Mellon Mays Proposal
Writing and Dissertation Development Seminar hosts, including Dr. Travis Jackson from
the University of Chicago, who helped me to start focusing and writing chapters of my
dissertation that I kept postponing. I also wish to thank the SSRC Mellon Mays Initiative
program which has been pivotal in helping and supporting my progress as a minority
graduate student. Many thanks also goes to the SSRC for the SSRC Dissertation
Completion Fellowship and MSU College of Education for the MSU College of
Education urban education summer research fellowship which helped me to make great
strides in writing my dissertation.

I wish to thank Dr. Mary A. Lundeberg who played a significant role in shaping
my stance and knowledge of science education research and assessment. Dr. Lundeberg
was my research assistant director and mentor for four years of my tenure as a graduate
student. Research studies on problem-based learning, assessment for motivation and

knowledge construction of science learning in case-based multimedia environments

vi



helped shaped my writing and thinking about science learning. I also wish to thank the
Center for Curriculum Materials in Science, in particular Dr. Ed Smith and Dr. Andy
Anderson, for their tutelage in science education research and curriculum development.

Many thanks to Dr. Sonya Gunnings-Moton, Dean Ames, and Dr. Cass Book
who have been tremendous in their support for me in the doctoral program. I thank the
administrative secretaries for all their support in helping me to take another step in my
life goals. A special thank you goes to Sue Barratt, the Educational Psychology and
Educational Technology secretary, for all her support in my projects. The secretaries in
MSU College of Education have been helpful in giving insightful advice to successful
ends and in completing the right paper work.

Finally, I thank my support groups — the Black Graduate Student Association and
the Caribbean Students Association — who were tremendous in helping me as social
groups within the MSU community. They allowed me to participate in mentoring off-
campus and developing relationships with people in other students’ organizations, such
as the Black Students Alliance. Finally, I also thank my writing support group of Ghida
Rakad Banat, Annalie L. Campos, Terri McElhinny, Anne Exel, Siddhartha Shankar
Menon and Sarah Lynn Surface-Evans. I also thank Dr. Sean Kottke for reading my first

draft and providing exceptional advice for editing the dissertation.

vii



TABLE OF CONTENTS

LIST OF TABLES ...ttt ettt ettt s e et s e ee X

LIST OF FIGURES ...ttt et es s e sae et s asneneen XII

CHAPTER 1

PURPOSE OF THE STUDY ....uoiiiiirinieicirtreeteceeetetsessesseteesse st esessesseseesessessesasnenes 1
This Dissertation Study............ccccoiiiiiiiinii s 3
Project SignifiCanCe .........c.ccueeeuiriiiiiieiciitcteicee et 4
OVETVIEW Of ChapLers ........cccooeiuiiiiiiicicirccret ettt snesaes 5

CHAPTER 2

REVIEW OF RELEVANT LITERATURE..........ccociiirreieecrencreeceeeeeeeeeeeseseese e 7
Setting the StAE ......cccveveiieiieieeeectee ettt sae s st ssa e bens 7
Overview of the Affordances of Games ...........cccoecueiricerciniesininciereceeeee e 8
Learning from Games ...........ccceevueeiiniiiniiniiiceneincncste st esssssssessesaesssaees 13
Motivation and Games: External Aspects as Valuing the Game and Content ............. 21
Strategies: Elucidating Play Characteristics Using Player Types.........ccccoueveercruennnnene 25
Context for This StUAY ......cceeeeiiiriinicinierreeee ettt e eseneseesaees 28
Internal Aspects Of RCT3 ...ttt eae e ne 32
Technological Pedagogical and Content Knowledge............c.coccouvirincniiinrccnncennnne. 39
Research QUESHIONS........c.cieiiiiiiieicecctrctere ettt ettt et set e sae st e s resneessesneane 42

CHAPTER 3

RESEARCH METHOD ...ttt sae e sessessessenenne 44
Rationale for Mixed Methods.........cccceeririeniininneniiniinineccnneccrceeceesreresseesssnas 44
Methodological Approach and Research QUestions...........ccccoceeevevueeicinsinninecineccinnnns 46
Settings for StUAY.......ccooeeiiiiiinir s 47
PhySiCal SEtHIES ......eecviierieiieieeierteeteserst et st sresste s e sseeesanessasssassaessnassssssesnsesnanns 47
Virtual Settings ......cc.couiiiiiiiiiiiiiicr e 47
PartiCIPANES......coveetiiiuieienreneeteceeste et se e ese et e e s e st e e e e s se s et s e ssesesesnesnensans 48
Researcher’s RO ........c.ooiiiiiiiiiiccccct et esene 50
MALETIALS .....coovirieeiiiicreeiet ettt sttt r et sa e b s ae s bessessnene 51
Data Collection Procedures.............ccceeuevenereniieiitiieniencntnneceeeeneesteseeseseessecseesenne 51
MEASUTES .....cocuiriiiiiiiiiiicreeniectet ettt et as bbb s b s ae e saas 52
Data ANALYSIS ....c.coeriereriieieieeriesteesesteteae sttt eae e sttt s e st e ae s e s e e e sne st e e ene 61

CHAPTER 4

RESULTS: QUANTITATIVE ...ttt saene 66
Participants Backgrounds.............cccceceeiiiriieniineniniiieicccterccrenceee e esaenes 66
Overview 0f Data ANALYSIS.........cceveriiierieriireireceeieeestese et saeeesseeseesseeseesaeseeseens 68
Research Questions and ReSults .........c.cccocevervineniininieniniiiicincccicctcce e 69
What did Participants Learn: Knowledge Test Findings...........cccoccecenviiveninniniinenen. 72
Summary of Knowledge Test FINdings ..........cccoceevevieveinerinenecieneincnencincecne e 76
Participants Motivation and Valuing: Motivation Assessment Findings ..................... 76

viii



Summary of Motivation Assessment FIndings..........cccccoceeereeviineninencneieneneneneenenes 85

CHAPTER 5

RESULTS: MIXED METHODS .........coiireietreinincteaeeseeeeseeseseesesete e sestsseesesaesnssens 87
What Strategies did Participants use to Navigate in the Game?.........cc.cccocevveereruennnne. 88
EXPIOTETS ....cvtirieiiiinieeiierietetet ettt st esesae et st san e st s asabessesnesaesnsssessesnnen 93
Localized €XplOTETS........cccoveeueniiiiiiiiicicctceecritc ettt s 98
Snapshot of a Typical Localized EXPIOTET........c.cccceveeurirenmneneneinccececiecceeeenes 102
Localized Explorers: Navigation Strategies for Game Progress...........cccoecereeurucnencne 103
Localized Explorers: Attitudes Toward the School Content and
Game and what was Learned ...........co.eeeveeerenneeiieinneenenteneeeseneeseseenneseseeseessesens 106
Comprehensive EXPIOTETS.......ccccoverireierriiniienienteriesreeseesseesseessesssessesssssseesnsessessaessanss 110
Comprehensive Explorers: Navigation Strategies for Game Progress ....................... 114
Comprehensive Explorers: Attitudes Toward the School Content and
the Game and What was Learned ............c.eeevueeueevcrenneencneenreneenecenenceeeeeeneeeennes 118
GOAl SEEKETS ....ovrueirieiiririiiininiiiiieieretce ettt sae st sesaa et e asanens 123
Goal Seekers: COMPELILOTS ........cccveveerierrernieeneneesiesresseeseesseessesseessesssasssessessassssesseses 127
Competitors: Navigating Strategies in RCT3 ........cccoviiiiiiiiiiiniininiccrieenceieieene 130
Competitors: Attitudes Toward the School Content and Game and
What was Learned............coueouieieeiiniicireercnnienteseeseeseeeeesaeeseesseesaeessessaesssessasssassees 135
GOal SEEKETS: ACRIEVETS ......coeeereeeiereerertenterieeseetescentestestessessessesaesseesesssesesseesaensensons 139
Achievers: Navigating Strategies in RCT3 ..ot 142
Achievers: Attitudes Toward the School Content and Game and
What Was Learned.........cc.coueievirirnienienieienieneeceneeneeeseeesseesaessessessessessessessessessessnsns 144
Messy Borders: Player Characteristics ..........occoveeereereerinreenreresieneseneneeessesseeesenne 145
Summary of Results for Chapter 4 and 5............ccoceevueviinenecrenenenereceeeeeeeeeeens 146

CHAPTER 6

DISCUSSION ....coouiiiirintrreniententnsentesessestesessestesessesesstssessesessesssssesesseseesessesessessesessesaesenns 151
What is Learning in the Simulation Strategy Game RCT3?.........cccccevvvvinininncnvnnnnee 151
Player Characteristics and Progress in Gameplay .........cc.cccecceeeinicnenircncnencnnescencenes 156
Motivational Valuing..........ccccevveiiriininieenieniencicrcecnteeest et s s ee s 160
The Big Picture: RCT3 and Leaming...........ccoccevereeveruenmininennnieeceeceeeeeeeseeseenesesses 163
The Field: RCT3 and EQucation ........c.cocceveecienienienineeeierencesceeeseee e eeens 166
RecOMMENAALtIONS........coceriririeieeeieteterteereeeereneeecst et stete s eesesaessesaesseessesessasanenees 167
Learning from Games: For Teachers, Researchers, Policymakers and Parents ......... 167
Designing Games for LEarning...........coeoeeeeurreerenueneeenrenieeesesenessesesessesesssssesessesssnens 170
Research on Games for Learning...........ccceeeueveiuereinieenecneeennneccncnccnetncecsseceenees 171
Limitations Of STUAY ......cccoveiveiiieeienecereeesere ettt sa e sae s 172
Summary of Acknowledgement of the Presence of Bias in Data.............cccceueueuneeeee. 175
CONCIUSIONS......c..veveerereenieerenereeeeeeseestesteeestesnesesssessessasssessessessensassessessensassnssesnseseones 175

APPENDICES ........oooiitiietteisiente et tstesse et et eseste st esesse st s e st s s et esessesesassesnenessenenne 177

REFERENCES .........oooiotiieiieireeenteeste ettt essesse st e ss e st ese st et ss e st et saessenteseneenene 223

X



LIST OF TABLES

Table 1: Connection of Research Questions to Participants, Content,

Methods and Data ....................oecuueciniiiiiiiiicctiecesie ettt esne e 60
Table 2: How the Research Questions Will be Analyzed................uuueueueereeeraecrrrennne 61
Table 3: Data Sources, Methods, Data Analysis and Resulting Data from

DAtA SOUPCES ...ttt ettt es e st se sttt ne 62
Table 4. Participants Average Gaming and Reading Hours each week.......................... 68
Table 5: General Statistical Results for Each Research Question.....................ccccenuue.. 70
Table 6: Descriptive Statistics for Knowledge Test and Motivational Assessment.......... 71
Table 7: Match Paired t-tests Analysis of Knowledge Test .............ccccouecuneevenevveenverenenne 76
Table 8: Source Table for Motivation ASSESSMENLS..............c.cceeeeverveereerereeereresessessessenens 84
Table 9: Players Characteristics and AUFIDULES ..............ccuecuecueceeeeeeeriecreceereeeessessenenens 90

Table 10: General Emerging Player Categories and Learning

Disciplinary Knowledge and SKills ................cccoueuoeeroeneoeeeseneieneeeneeenieieseeeseeesesesans 91
Table 11: General Emerging Player Categories for Motivation and Valuing................. 92
Table 12: Descriptive Statistics for Knowledge Test and Motivational

ASSESSMENL fOr EXPIOTEYS ........ooevereeeeeerecrecreeeesaesesssesaesssestessessessessasssessassessnsssansessnens 93
Table 13: Match Paired t-tests Analysis for Explorers on the Knowledge test................ 96

Table 14: Match Paired t-tests Analysis for Explorers on the Motivation Assessment ... 96

Table 15: Descriptive Statistics for Knowledge Test and Motivational
Assessment for Localized EXPIOFErs ..............ucueoueevureeerenreneecreeerieessesiesseniessesessassessesees 101

Table 16: Match Paired t-tests Analysis for Localized Explorers on
KNOWIEAGE TESE ...ttt st st scae e s tesae e s saestesaa e st e s e saa s s et e aessannsans 102

Table 17: Match Paired t-tests Analysis for Localized Explorers on the Motivation
ASSESSMENL ........ccuoneenrenniniiritietciectee sttt ss ettt et a e b e b neas 102

Table 18: Descriptive Statistics for Knowledge test and Motivational
assessment for CompreRensive EXPIOTErs ............oveoeeveeveviecrensiesieniesiesaesssssesasssessnens 113



Table 19: Match Paired t-tests Analysis for Comprehensive Explorers on
KNOWIEAGE TSt ...ttt caeses st st e sas s e e aesasssees e ssessanse s e s s aaansanean 114

Table 20: Match Paired t-tests analysis for Comprehensive Explorers on
the Motivation ASSESSMENL .............coeveeevuenurerenientesseseeisesseessessessessessssassessessessessssessanes 114

Table 21: Descriptive Statistics for Knowledge Test and Motivational
AssesSment for GOl SEEKErs ..............c.cueeeeenrieeeeeeestreeerestsesteest et se s 126

Table 22: Match Paired t-tests Analysis for Goal Seekers on Knowledge Test ............. 127

Table 23: Match Paired t-tests Analysis for Goal Seekers on the
MOtiVaLION ASSESSMENL ........c..ueeeveevirerrierrreeiueeneeesisesssesssesssessssssssssssesssssssssssessessssssssessenens 127

Table 24: Descriptive Statistics for Knowledge test and Motivational
ASSeSSMENE fOr COMPELILOLS .........cueeveeerieereerereeseesesaessesesssssssessessessesssssssessessessessenes 128

Table 25: Match Paired t-tests Analysis for Competitors on Knowledge Test .............. 129

Table 26: Match Paired t-tests Analysis for Competitors on the
Motivation ASSESSMENL ..............ceevueirerecniniineiiriiiseesitstsessessssset et es s et ssessessenes 129

Table 27: Descriptive Statistics for Knowledge Test and Motivational
ASSESSMENL fOr ACRIEVEFS ............coneeineeiiiireeeeieeeee e seeeseesaesaeae s asee e sse e s sasaesses 140

Table 28: Match Paired t-tests Analysis for Achievers on Knowledge Test .................. 141
Table 29: Match Paired t-tests Analysis for Achievers on the Motivation Assessment . 141

Table 30: Description of Vanilla Hills and Gold Rush Scenarios and
Level REQUITEMENLS ............cueeveeeeneeeeereessensersseseeseessessssssesssessessassesssassassesssessassasssessanas 184

Table 31: Description of Checkered Flags and Box Office Scenarios and Level
REGUITEMENLS ...ttt sttt et s e s s e aesasesesbanne 185

Table 32: Description of Fright Night and Go With The Flow Scenarios and Level
REGUITEMENLS ...ttt st ceee st e st s s stessa e et s sn et e ssaesas e satessaessasseesanan 186

Table 33: Example of Analysis of SCeNArios .............ucceeveevevveeirseeerenenresiresessesssessenns 193

Table 34: Example of Possible Economics and Social Studies Concepts to
be Learned Within @ SCENArio .................oueeeuceeecnieineiinieentreeecseeseeneeeenenceeseseeenes 194

xi



LIST OF FIGURES

Images in this dissertation are presented in color.

Figure 1: Emergent Themes from the Claims of Games Survey about
Game AfTOTAANCES..........coeeueieiciieircece ettt ae st sttt 10

Figure 2: Technological Pedagogical Content Knowledge Framework.......................... 41
Figure 3: Quantitative and Qualitative Methods Used to Collect and Analyze Data...... 45

Figure 4: Example of a localized explorer park-Vanilla Hills: Two

Giant ROIETCOASIETS .......coueiiuiiuiiiiiiiicieietnteeeterte et e e st esaete e s e seseeneesassasaenes 97
Figure 5: Water Park Under Construction by a Comprehensive Explorer....................... 98
Figure 6: Explorer Vanilla Hills Park Under Construction With Terrain Tool............... 99
Figure 7: Drop-down Window in the Second Scenario Gold-Rush.................cccccuu..... 118
Figure 8: Finances Window in RCT3 Regarding Income (in black)
and Cash Spent (in red) for Each Type of Attraction in a Theme Park.......................... 123
Figure 9: Long Queue to a Ride With Guests and Hiked Prices ........c.ccccceevenerueurnnnnee 132
Figure 10: Scenario Objectives to be met by Participants...........ccccccevvevveceeriercerrvennnne. 134
Figure 11: Hiring and Managing Staff Through Park Management...............ccc.......... 137
Figure 12: Fast Forwarding Strategy Employed by an Achiever Participant................ 143
Figure 13: Some Visual Cues that Draw Players’ Attention While Observing............. 189
Figure 14: Scenario Objectives for Gold Rush, the Second Scenario ...............c.c......... 190
Figure 15: Three Colors Coded Circular Visual Icon for Opening and
ClOSING RIES ...cuvniiieiiiieiitectc ettt sttt ettt st a e 192
Figure 16: Icons on Left of Screen and Drop-down Screen Provides
Information to Guide PIAYETS ...........cccceeuecieieeereieeeee et 195
xii




Chapter 1
Purpose of the Study
Video games' are all around us. Electronic games are a big part of the lives of
American students. In 2006, 30% of the most frequent computer game players and 40%
of console game players were under 18 years old (Entertainment Software Association,
2006). American children between the ages of 8 and 18 play video games for an average
of seven hours per week (National Institute on the Media and the Family, 2002). It is
argued that electronic games capture the attention of children and engage them in
important ways by posing challenging tasks that are set at levels that are neither too easy
nor too difficult and include scaffolding elements to support the players (Buchanan,
2005; Gee, 2003; Malone, 1981; Prensky, 2001). It has been suggested that these
elements make games ideal environments for learning (Gee, 2003). Support for the use
of digital games for learning is echoed by the government and notable researchers in
education (Federation of American Scientists, 2006; Shaffer, 2006). The President of the
Federation of American Scientists, Henry Kelly, argues that education in the United
States is facing a critical problem in preparing students to face the challenges of
America. He believes that electronic games can help (Federation of American Scientists,

2005; Kelly, 2005).

” ”» ¢

levideo games,” “electronic games,” “games” and “digital games™ will be used interchangeably in this
dissertation as general terms to refer to any electronic, computer, console or arcade games that meet the
parameters of the following. A digital game is an interactive, often automated, complex system in which
players store and manipulate information and engage in an artificial conflict defined by rules of the system
that results in a quantifiable outcome.



Clearly games are a pervasive technology that has spawned many claims about
learning, and these claims have been the topic of many debates (Mishra & Foster,
2007a). The claimed affordances of games® range from arguments about games causing
violence or obesity to games being good for preparing children for the 21% century
workforce (Anderson & Dill, 2000; Anderson & Ford, 1986; Foreman, 2003; Shaffer,
Squire, Halverson, & Gee, 2005). The general consensus from these debates is that there
is some kind of learning from video games; however, what is learning meaning how it is
often conceptualized, how it happens meaning the process of learning, and whether or
not it is beneficial meaning does it help children learn content and skills that can help
them personally as well as prepare them for lifelong learning, is still in question.

The research findings in the area of learning from games are mixed. Large scale
analyses of studies done on games for learning did not show significant effects on
learning outcomes (Emes, 1997; Mitchell & Savill-Smith, 2004). In addition, there has
not been much research on the claims about games and learning school content (Mishra
& Foster, 2007a, 2007b). Mishra and Foster argue that there are methodological
problems with the general lack of focus on disciplinary knowledge’, and ignoring the
differential potential of game genres in current research practice on learning (Williams,
2005).

Few studies have investigated the knowledge and skills that children gain when

they play games freely and also examined the process of learning via player types. In

? “Claimed affordances of games” refers to philosophical, anecdotal or poorly warranted arguments about
what video games can do for learning. A deeper analysis is presented in the review of relevant literature
(Chapter 2).

3 Disciplinary Knowledge refers to understanding subject matter and how it relates to other aspects beyond
a discipline or domain.




addition few studies in game-based learning research and motivation research have
looked at the valuing of disciplinary knowledge and skills (Brophy, 2008; Heeter, 2009).
In addition, Williams (2005) argues for a multiple methods approach for research in
game based learning. Most studies are either qualitative (with small samples that inhibit
the ability to generalize) or quantitative (missing the rich, individualistic interaction that
is at the heart of playing and learning with games). They each have their own strengths
and focus. Nonetheless, Williams argue for multiple methods that will combine the
strengths of both qualitative and quantitative approaches in game studies. Finally, given
the large range of commercially available video games, it is surprising that few studies
have looked at the learning of subject matter that occurs (or could occur) through playing
these games, a question of ecological validity.
This Dissertation Study

This dissertation research seeks to address some of these concerns. It does so by
designing a mixed-methods study that focuses on learning of subject matter, of game
content, and of technology through extended interaction with a commercially available
video game.

More specifically, this dissertation is designed to examine learning from games by
evaluating what children in grades four to six learn by playing an existing, off the shelf,
commercially available electronic video game: RollerCoaster Tycoon 3: Platinum
(RCT3). The game RCT3 was developed to entertain, but can also be used to teach
economics because of its business or entrepreneurial focus. The study is done in two
parts: Part one or Study 1 (Appendix A) addresses question 1 is a detailed game analysis

of the selected game focusing on the content, pedagogy, and technology in order to



understand the pedagogical potentials of playing. The researcher played RCT3 and
analyzed it by focusing on its content to determine what disciplinary knowledge and
skills could be learned, including social studies, economics, information literacy, and
technological literacy. The researcher also focused on the pedagogy via the genre of the
game to determine its interactivity influenced learning. The game was viewed as form of
technology. Thus, the game was analyzed by focusing on the game as form of
technology, focusing on the content, and focusing the embedded pedagogy. Appendix A
shows the preparation that was done to aid in determining what to assess and in thinking
about appropriate ways to assess the skills and content.

This was followed by the empirical mixed method study, part two, that evaluated
what was actually learned, transferred, and valued from game play. Learning in this study
was specified in multiple ways: disciplinary knowledge — economics and social studies
content ideas inherent in the game; game knowledge — knowledge of the gameplay; and
technology knowledge — information and technology skills. The study also looks at
motivational valuing in what participants valued in terms of game and disciplinary
knowledge and how they transferred the knowledge gained to new tasks or problems.
Finally, the study also looks at the nature of gameplay or the process of learning (i.e.,
what play strategies did the participants use to navigate the game).

Project Significance

This dissertation aims to construct a comprehensive view of learning through
games and to apply a framework for assessing games for learning based on the claimed
affordances. An examination of the claims for games through the framework of

appropriate assessments is significant because it can help teachers, parents, and



researchers become better able to examine and analyze games for instructional purposes
and to help game developers to design better games and similar interactive digital
environments for learning. Further, it highlights the strength of the various
interdisciplinary approaches to research when they combine the literature from
education, psychology, and media studies. It could influence policy on games and
learning by helping policymakers to understand the power of games for learning in
informal settings outside of school and for after school programs. It could also inform
theory from the situative learning perspective as it relates to discussing and developing
disciplinary knowledge and motivational valuing in interactive digital environments.
Overview of Chapters

This dissertation is organized into six chapters.

Chapter 1, the current chapter, provides an overview of the research problem,
purpose of the study, significance of the study and overall organization of the project.

Chapter 2 reviews the relevant literature and theoretical perspectives needed for
examining the research questions. Relevant literature and theoretical perspectives are
integrated from game studies, educational psychology, educational technology, and
media studies.

Chapter 3 outlines the concurrent mixed methods approach that is employed in the
study to collect data and provide for triangulation of data in the results. It provides the
research context, design, data collection procedures, and data analysis.

Chapter 4 reports the results for the whole group of participants using quantitative
data analysis for questions 2 and 3 of study 2, the empirical study. Question 2 and 3

examines content and skills learning, and motivational valuing in the simulation strategy



game. Chapter 4 shows that there is statistically significant learning of the content and
skills as well as motivational valuing of the game and content for the participants in the
study.

Chapter S reports results using a mixed methods approach for study 2, the empirical
study. It addresses questions 2 to 4 examining content and skills learning, motivational
valuing in the simulation strategy game, and the process of learning by way of player
strategies in gameplay. It provides a closer examination of learning and motivation by
player types using mixed methods, unlike Chapter 4 which shows learning and
motivation for only the whole group of participants. Chapter S shows the emerging
player types based on play strategies which highlights the process of learning and
participants’ attitude to the game and content.

Chapter 6 discusses the results of the study. In essence, it connects the results of the
study to the theoretical arguments presented by the field about what is learned from
digital games. It also discusses implications for policymakers, parents, teachers, students,

and researchers.



Chapter 2
Review of Relevant Literature

This chapter provides a review of literature from educational psychology,
educational technology, and game studies in an integrated manner to outline a framework
for studying games and learning. Much of current game-based research has examined
learning and motivation behind the playing of games; however, few have focused on
disciplinary knowledge and transfer, motivational valuing, and the process of learning
educational content through player strategies. In addition, few studies have focused on
the role of the game genres in influencing learning through games.

The chapter is outlined first by setting the stage through a discussion of our
socialization in a technology and media driven culture. This is followed by discussing the
affordances of games based on what researchers say games have the potential to do. Next
areview of learning in games is conducted. This is followed by discussing games and
motivation based on research of motivational valuing of game and content. Next a review
of play strategies is discussed to elucidate the role of play styles or characteristics to aid
in understanding the process of learning in games. Next, the context for this study is
discussed by introducing the game to be examined and addressing the need to focus on
game genres. Finally, the Technological Pedagogical and Content Knowledge framework
is used to frame the disciplinary knowledge and motivational valuing within the
simulation strategy genre (Mishra and Koehler, 2006).

Setting the Stage
We live in a technology and media driven culture that affects how we are

socialized and how we learn (Jenkins, 2006; Turkle, 1995, 1997). Today many young



people socialize themselves through commercial video games (Roberts, Foehr, &
Rideout, 2005). American children play video games for about 365 hours each year
(Roberts et al., 2005). According to the Entertainment Software Association (ESA),
across all age groups, video games generate an estimated $10.3 billion in direct sales per
year and another $7.8 billion in sales of complementary products (Crandall & Sidak,
2006). In 2007, sales of video and computer games exceeded $18.8 billion dollars and
the top games such as Halo 3 made more money in sales in the opening weeks than the
top box office movies (The NPD Group, 2008).

The first video game was attributed to William Higginbotham, who created
Tennis for Two in 1958 to help ease the anxiety and tension in people who visited the
government lab to learn more about nuclear energy (Rabin, 2005). Since then the
technological sophistication of electronic games has grown to rival that of the movie
industry (The NPD Group, 2008). As the technological attributes and popularity of
games grow, so do the claims about what games can do for learning (Fabricatore, 2000;
Shaffer, 2006; Williams, 2004). These claims are related to the affordances of games for
learning and for motivating players to value what they are doing.
Overview of the Affordances of Games

The affordances for games to help learners are widely proclaimed and are evident
in the claims made by opponents and proponents about what games can do for people
and by extension for society (For examples see Appendix B) (Foster & Mishra, 2009;
Mishra & Foster, 2007a). Mishra and Foster (2007a) conducted a survey about the claims
about games affordances where the researchers argued that affordances fall within two

sets of claims: psychological and physiological (See Figure 1). Psychological claims



included cognitive, practical, motivational, and social claims, while physiological claims
refer to seven specific claims including aggressiveness, antisocial behavior, coordination,
introversion, motor skills, obesity and violence. The researchers contend that the
physiological and psychological effects influence each other. In addition, the claims
afford experiences that influence motivational orientation as well as cognitive, social,
and practical knowledge. In addition, Mishra and Foster (2007a) argue that digital games
afford learning and development by shaping attitudes, affecting behavior, influencing
understanding, and affecting spatial and motor abilities.

Other researchers argue that games demand things from players in ways that other
texts do not (Krzywinska, 2006; Oblinger, 2004). Proponents say that some of these
attributes included in games is the ability for contextualizing, individualizing and
collaborating, feedback and assessment, experiential and social learning, active learning,
intrinsic and extrinsic motivation, transfer, and scaffolding (Asgari, 2005; Gee, 2003,
Oblinger, 2004; Prensky, 2001). The claimed affordances of games for learning and
motivation shape games as an embodied semiotic domain much like a curriculum.

For instance, studies on the affordances of games tend to focus on the principles
or elements of games that make these environments suitable for experiences that are
anchored, generative, and embodied (Aarseth, 1997; Barab, Dodge, & Ingram-Goble,
2007, Calleja, 2007; Malone & Lepper, 1987). It is argued that games present a
fundamentally different pedagogical stance from traditional direct or guided instructional
practices. Learning in gaming environments is based on challenge, reward, learning by
doing and guided discovery as opposed to “tell and test” methods (Federation of

American Scientists, 2006, p. 6). It has been argued that when users play games, they



have the potential to become active participants in shaping their role and game actions.
Thus it is suggested that when students become active participants in the knowledge
construction process (Greeno, Collins, & Resnick, 1996), the focus of learning shifts

from covering the curriculum to working with ideas (Scardamalia, 2000).
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Figure 1: Emergent Themes from the Claims of Games Survey about Game Affordances
In a small-scale pilot study by BECTA (2006) involving the use of six computer
games in school settings to better understand their relationship to learning, the
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researchers found that gameplay can be competitive, co-operative or individualistic.
BECTA concludes that the aspects of game that make them important in education is that
they are narrative, personal, and interactive. Further, they build curiosity and logic, have
a story line, challenge players, enable problem-solving, and encourage imagination
(BECTA, 2006).

In general, historical trends about the affordances of games for learning and
motivation focused on aspects such as intrinsic and extrinsic engagement and spatial
abilities and other skills (Ball, 1978; P. Greenfield & Subrahmanyan, 1994). In the
1980’s Greenfield’s research epitomized the focus on studies of sensory-motor skills
using games. De Aguilera and Mendiz (2003), in their meta-analysis of studies on games
from the 1970’s to the 1990’s, concluded that adolescents with medium- or long-term
experience playing video games show greater visual capacity, motor activity, and spatial
abilities-reflexes and responses. They contend that early work seemed to have focused on
the development of skills including psychomotor skills. De Aguilera and Mendiz (2003)
also argued that the first studies on cognitive abilities in game studies focused on the
potential of games in the development of learning processes such as trial and error. De
Aguliera and Mendiz (2003) contends that the first researchers who focused on cognitive
abilities in the field concentrated on problem-solving strategies and on a series of
markedly cognitive questions involving learning as the main focus of educational
interest. However, researchers still argued that the learning was not focused on content
and even within studies on learning a clear understanding of the process of learning was
not the focus (Squire, 2003). By 1994 researchers such as Greenfield (1984) argued that

games were good for helping children with basic skills. De Aguilera and Mendiz (2003)
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concluded that many video games are conducive to the development of specific skills:
attention, spatial concentration, problem-solving, decision-making, collaborative work,
creativity, and information and technology skills.

The claims about games tend to focus on affordances to develop skills and
learning. However, the affordances do not point to the learning of content or even the
role of game genres. The studies discussed here indicate that the focus is on the structural
elements of video games and its ability to develop skills. Some researchers said games
are good for helping with intellectual development and argue about the cognitive
affordances of games (Squire, 2003); however, there is a paucity of work in the area of
disciplinary knowledge, skills, and the transfer of the knowledge. Jenkins and Squire
(2005) are among researchers who have called for research that focuses on content in
order to build theory. If we are to use games in education, games should be viewed as for
of technology and then there should be a focus on content knowledge and pedagogy
when discussing learning or teaching.

In order to understand what to look for in terms of disciplinary knowledge and
skills within the genre of the game to be studied, an analysis should be done to
understand the affordances for learning. According to Aarseth (2003), there are three
ways to acquire knowledge about what is in a game or what it affords: 1) by studying the
mechanics and design of the game, 2) by observing others play the game, and 3) by
playing the game yourself to develop an understanding. Aarseth argues that the third way
is the best, especially when combined with one or both of the other ways. Hence, a
central step in this study follows Aarseth’s third charge of addressing the affordances for

learning provided by the game. This game analysis was conducted by the researcher to
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help determine the content, pedagogy, and the affordances within the design of the game
and its genre (See Appendix A). The game analysis along with the help of a content
expert from an economics department and a psychometrician from a measurement and
quantitative methods department aided the researcher in creating assessments and in
determining an appropriate methodological approach. The first question which focused
on the affordances for learning provided by the selected game aided in the literature
review in knowing what content to focus on, the kinds of pedagogy in the game, and in
determining if the game had a good mix of disciplinary knowledge and gameplay. Thus it
is reported as research Study 1 in Appendix A because it was a preparatory stage before
the empirical study 2 which addresses Aarseth’s second charge.

In the literature there appears to be little focus on disciplinary knowledge or
content areas when discussing learning as an affordance of games. Thus, how learning is
investigated when studying games is the focus of the next section.

Learning from Games

Games and learning is a contested terrain with both proponents and opponents
arguing about the ill-effects of learning with games as well as the positive effects of
learning with games (Facer, 2003; Roe & Muijs, 1998). They agree that there is some
learning. However, reviews of several studies (Kirriemuir & McFarlane, 2004; Mitchell
& Savill-Smith, 2004; Randel, Morris, Wetzel, & Whitehill, 1992) about learning with
games found that there are no firm conclusions about learning. Nonetheless, researchers
continue to advocate games for learning (Gee, 2005b, 2006; Steinkuehler, 2006) arguing
that current commercial games contain the “best” theories of learning from the cognitive

sciences (Foreman, 2003; Gee, 2003). To complicate learning with games even more,
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Mitchell and Savill-Smith (2004) noted that the literature base relating to the use of
computer games for learning remains small and that of the eleven reviews they examined
prior to their own, none of the studies focused on learners who had basic skills. With the
continued push to use games for learning, what is the current status of research about
learning from games? Before answering that question, how is learning conceptualized?

Learning as conceptualized: Traditionally, learning was viewed as a mental
process void of context (Phillips & Soltis, 1998) or acknowledging the role of the body
or affect (Barab, Bransford, Greeno, & Gee, 2007). Current theories of learning see it as
the active construction of knowledge via the cognitive or situative perspectives (Brown,
1994; Greeno, 2007; Greeno et al., 1996; Phillips & Soltis, 1998). From the situative
perspective, (Greeno, 1997; Lave & Wenger, 1991), learners learn through a process of
social interactions that depends on the context or specific setting. From a situative
perspective, knowledge refers to an activity (not a thing), is always embodied (not
abstract), is reciprocally constructed as part of the individual-environment interaction
(not objectively defined or subjectively created), and involves whole persons (not
disembodied minds) (Barab, Bransford et al., 2007). Thus, in the embodied cognition
view, learning takes into consideration both mental processes and processes of the whole
body in an activity.

Researchers and scholars in the area of game based learning often argue for
learning from games as being an instantiation of these theories. Thus, many researchers
using virtual environments, such as games or simulations, conceptualize learning through
situative learning and embodied perspectives (Barab, Bransford et al., 2007; Barab et al.,

In Press; Gee, 2007b). According to Gee (2007b) in a game environment *“players inhabit

14



the goals of a virtual character... [and] the virtual world is designed to be attuned to
those goals. In these video games, the real-world player gains a surrogate, i.e., the virtual
character the player is playing” (p. 11). The player has knowledge and skills that the
virtual character does not have and vice versa. Thus, players become embodied in a
participative or virtual presence way in adopting the goals, values, attitudes, and feelings
that is attuned to the goals of the game.

The initial question asked, what is the current status of research about learning
from games? A quick response is that research on the games for learning has shown that
learning is possible in games, irrespective whether it is negative or positive or if the
focus is on disciplinary knowledge. A more nuanced response, however, includes how
games studies are done and paints a picture of what is learning from games. Foster and
Mishra (2009) argues that current studies treat games as being a monolithic entity (i.e.,
ignoring game genres and their differential potential for learning), and the content-neutral
nature of many of these claims ignores disciplinary knowledge. Squire (2003) argue that
computer and video games are a maturing medium and industry and have caught the
attention of scholars across a variety of disciplines; however, when educators have
discussed games, they have focﬁsed on the social consequences of game play while
ignoring important educational potentials of gaming. From an educational perspective, it
appears that what is learning in games is complex and to discuss learning in education
without any focus on disciplinary knowledge is problematic because disciplines vary.

Disciplinary knowledge varies greatly from one discipline to another and this
needs to be reflected in both the design and research on games for learning in order for

learners to capture big ideas and have transformative experiences. Gardner (2007) argues
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that students must learn disciplinary knowledge, be able to synthesize large amounts of
information, be able to think out of the box, and be creative. Gardner (2006) contends
that students must learn disciplinary knowledge (the ways of thinking and working with
information that are particular to a given subject matter), but this is difficult and requires
years of education in the big ideas and nuances of the disciplines. Thus, if games are to
be successful for pedagogical purposes they need to consider what must be learned in the
form of disciplinary knowledge and skills.

Games based learning studies: Studies that examine learning from games range
widely from basic content focus to enhancing interest in content to developing skill. For
instance, Foster, Koehler and Mishra (2006) using an edutainment game to learn basic
physics principles found that the participants who were non-science college students
learned the basic concepts. The study had two groups: An experimental group playing a
game called Physicus and a control group playing a game called Tropical America. Both
groups played for an average of about 82 minutes of game play to complete their game.
Participants in playing Physicus played from a saved point in the game. It was a lab-
study without elements of naturalistic play, such as free-play, and it had a very short
duration of one session per player. The study found significant learning of the basic
physics content; however, it did not give a complete picture about the process of learning
in the game, such as how and why learning occurred. In addition, the learning effects of
the game are difficult to validate because participants did not play freely or for an
extended period of time, and the process of learning was not examined.

Two recent qualitative dissertations (Egenfeldt-Nielsen, 2005; Squire, 2004)

conducted in classrooms revealed that students learned superficial information, not
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enough to satisfy educational school needs of the students, but enough for them to grasp
basic ideas. Using three cases to examine learning in the classroom with Civilization 111,
Squire reported an incompatibility between the game’s content and what was required for
the school’s curriculum. Learning for the class was difficult to be validated because what
was learned from the game was incompatible with what was required for the classroom
curriculum. In Civilization III handling of the content was different from what was
required in classroom. Egenfeldt-Nielsen (2005), using the game Europa Universalis 11
in schools, found a similar problem and also added other limitations such as gender
differences, teachers’ knowledge of games, and students’ questioning whether playing
the game in school was a valid activity. Even so, both Squire and Egenfeldt-Nielsen
concluded that students developed a more holistic understanding and interest in historical
information through playing these games. Squire and Egenfeldt-Nielsen noted that
because of the classroom setting, player strategies or process of learning was difficult to
assess. In both of these studies, the focus was on integrating the commercial game into
the classroom, and content learning became problematic because of the differences in the
game design stance on epistemological approach and the school curriculum.

In a study that used an augmented-by-reality approach, Beckett and Shaffer (2005)
examined learning and valuing by students. Beckett and Shaffer’s qualitatively weighted
mixed-methods study used a computer game-simulation called Madison 2200, a game for
learning urban planning. The aim was to examine innovative approaches to learn by
having high-risk high school students work as urban planners to redesign a popular
downtown mall. The students visited the mall, collected data, and also worked in their

class on the design in Madison 2200. Based on the theory of pedagogical praxis (Shaffer,
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2004), the researchers hypothesized that using a computer simulation game augmented by
reality and the practices and tools of urban planners would help students develop an
understanding of what it means to be an urban planner. They concluded that students were
beginning to adopt the epistemic or professional frames of urban planners. This study also
showed an example of how transfer of knowledge was conducted via augmented play with
reality. Nonetheless, the study had a short duration of several weekends. It was not
focused on learning disciplinary knowledge, but on learning how to think like an urban
planner to design cities. It was conducted with participants who did not have basic skills
to play the game or learn the content of urban planning. In addition, the study did not
encourage free-play. Thus the learning is difficult to validate because of the conflation of
the background of the participants, game skills, and learning in the game as opposed to
their visit to the mall. The research was not focused on documenting the process of
learning; rather, it was focused on whether students were beginning to develop the basic
skills of urban planners.

In assessing the association of computer games and the parallel-processing skills
for 46 boys and girls aged 4 to 6 years, Yuji (1996), assigned 17 player and 17 non-player
groups by their enthusiasm for computer games. Yuji assessed their skills using tests of
discrimination perception. Yuji found that the game had no effect on parallel-processing
skills. This study did not say what the role of the game genre was or identify the genre and
how it influenced the developing of skills being assessed.

In another study by Thomas, Cahill and Santilli (1997), the researchers used
computer games with high-risk adolescents to increase their knowledge of HIV/AIDS.

They found statistically significant learning gains for both the knowledge items and self-
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efficacy scores. This study did not give a complete view of learning by the participants
because researchers had no interpretive data. Researchers were interested only if students
had statistical changes in the content being assessed. In addition, the researchers did not
say what role the game genre played in students learning. Mayer (2002) in an after-school
study using a variety of educational games concluded that participants were able to
develop factual computer literacy skills and comprehension skills for following
instructions. Mayer did not assess disciplinary knowledge, but focused on information
literacy and technology skills.

Studies about the transfer of learning from games have shown mixed results, and
many have focused on pure simulations rather than video games (Fletcher & Tobias,
2006; Moreno & Mayer, 2005; Moreno, Mayer, Spires, & Lester, 2001). Fletcher and
Tobias (2006) argue that transfer is not attributable merely to playing the games or to
superficial similarities between games and an external task, rather transfer seems to be a
function of the similarity in cognitive processes engaged by the game and the transfer
task. Gopher, Weil, and Bareket (1994) found statistically significant differences for
transfer between an experimental group trained for 10 hours on the Space Fortress II and
a control group who was not trained. Transfer was assessed on actual flight occurring later
based on the gaming experience. The researcher concluded that differences were
attributed to the similarity of the game to actual flight conditions in terms of coping with
the attention demands and high cognitive load in both situations. Many studies have found
no effects on transfer from games (Fletcher & Tobias, 2006; Hart & Batiste, 1992).
Fletcher and Tobias argue that studies in games and learning seem to focus on transfer of

learning; however, not many focus on transfer in content areas. Squire (2006) argues that
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transfer from games is possible with content areas, but it should account for the context
within which the content is being learned.

The literature on learning from games indicates that researchers do focus on
learning from games, but what is being learned in terms of content is not so clear (Foster
& Mishra, 2009; Squire, 2002, 2003; Williams, 2005). It is evident that there is a focus in
developing skills (De Aguilera & Mendiz, 2003; P. Greenfield & Subrahmanyan, 1994).
Fletcher and Tobias (2006), in their analysis of numerous studies on learning, motivation
and transfer concluded that learning tends to focus more on skill development for
cognitive structures and less on content areas. What is usually not clear is what content or
disciplinary knowledge is being learned (Foster & Mishra, 2009). This is probably due to
the fact that the content to be learned usually determines what pedagogical approach to
use to meet learning goals, and there is not much discussion of the pedagogy of games,
except that it is embedded within the game, and it is the best for learning. In this study a
central focus is on what disciplinary knowledge and skills are learned and transferred
from the game.

Learning educational content in games is crucial, but learning it without valuing
the experience and the content leads to inert knowledge (Whitehead, 1929). Coupled with
the fact that an important reason for using games is because of the claimed affordances
that they can engage, immerse (Asgari, 2005) and enable players to have flow like
experiences (Csikszentmihalyi, 1996) that may lead to creating interest and enabling
players to value the activity. Thus the next section discusses games and motivation,
especially the motivational valuing aspect. The motivational valuing is within the

external aspects of studying games, one of the social practices within a domain.
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Motivation and Games: External Aspects as Valuing the Game and Content

According to Williamson, Land, Butler, and Ndahi (2004) using games to engage
or motivate children in learning activities is not new. They argue that children
instinctively create games to help make sense of the world around them. Digital games
add to the mix by enhancing imagination and role-playing in children through rules.
Research has shown that one major reason researchers tend to use games in education is
to motivate students to learn (Asgari & Kaufman, 2005; Calleja, 2007; Foster, 2008;
Galarneau, 2005; Shaffer, 2006; Steinkuehler, 2006).

Initially, the sort of motivation many researchers referred to when studying games
was intrinsic motivation (Asgari & Kaufman, 2005; Greer, Schwartzberg, & Laycock,
1977; Malone, 1981). Intrinsic motivation theories warrant only seeking for pleasure
(Brophy, 2004). This is not surprising, since a major goal of commercial video games is
to entertain (Buchanan, 2005; Foreman, 2004). The self-deterministic value in
videogames does not stem from focusing on learning goals, but rather on its
entertainment value associated with gameplay. In supporting this argument, Gee (2007a)
argued that when gamers play games, they do not focus on content, but on gameplay. If a
game is designed without focusing on learning goals for education, then focusing on
gameplay does not help educational learning goals, but rather its entertainment value.
Currently, researchers argue that while part of the motivation may initially come from
novelty effects, competitive enjoyment, or the stimulation younger generations seek, the
best types of engagement come from the learner’s enjoyment of a more effective learning

experience (Asgari, 2005; Papert, 1997).
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A primary goal in education is to motivate learners to value disciplinary
knowledge. Thus, the aims of research with games for learning in education should
involve supporting students to appreciate or value the content being learned in the games.
Brophy (2008) argues that currently there is limited knowledge about situations that
afford opportunities for learning school content with appreciation for its value. Gee also
argues that studies of games and learning should focus on both the content and the social
practices of the domain being investigated. The social practices of a domain involve
valuing the domain.

In a study by Beckett and Shaffer (2005), the authors describe the learning of
high-risk students by augmenting reality to engage in urban planning and developing the
epistemic frames of urban planners. Shaffer (2004; 2006) describes epistemic frames by
arguing that games can provide students with the beginning of understanding and valuing
what it means to be in certain professional roles. With epistemic frames students do not
need to learn all the beliefs and know everything that professionals know; however, they
do need to know the basics that form the core structure of the content as well as the social
practices or culture of the domain. Epistemic frames are another way of speaking about
valuing the educational content in games. From this perspective, it helps if students learn
to value the basic core structure of the content domain.

Roe and Muijs (1998) in their large-scale survey study of 51 schools with a total
of 1001 Flemish 10- to 11-year-olds concluded that heavy use of computer games is
associated with negative rather than positive outcomes in terms of academic
achievement, self-esteem, and sociability. The study was design to document the use of

media by children, but focused primarily on games. In the study the aim of researchers
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was to sketch a profile of heavy computer games use and how it affected learning and
motivation. The study did not involve gameplay. In this study, the results for sociability
and self-concept related to both the expectancy and the valuing aspects of motivation,
and both were significantly affected negatively by game playing. However, the study did
not focus on motivational valuing of disciplinary knowledge as the aim of the study was
to examine literacy in the media age.

Malone (1981), in exploring the motivational aspects of digital games, concluded
that content which is intrinsically related to fantasy will produce better learning than
content which is merely extrinsically related. Malone’s goal was not to examine the
motivational valuing of educational content, but to explore ways in which games engage
learners intrinsically and extrinsically. Habgood, Ainsworth, and Benford (2005) argue
that an integration of learning content with flow activities and representations may
increase motivation.

Valuing is a necessary construct for believing, thinking, acting, and seeing as a
professional in a domain because it is connected to interest (Anderman & Wolters, 2006;
Shaffer, 2004). Interest may either be personal (a person’s ongoing attraction or liking
for a domain or activity) or situational (a person’s current enjoyment or satisfaction as
produced by an immediate context) (Anderman & Wolters, 2006). Researchers contend
that the goal is to make situational interest become personal interest and then students
may begin to value an activity. Working within the construct of personal interest, the aim
is to make the activity not only immediately enjoyable or useful, but for it to always be
perceived as attainable, useful, and intrinsically valuable (Anderman & Wolters, 2006;

Wigfield & Eccles, 2002). Theoretically, research has shown that the learner’s interest as

23



it is when discussed with motivational valuing is related to beneficial outcomes. That is
students who are personally interested are more cognitively engaged, cope longer, and
enjoy the tasks more. Research has also shown that situational interest may be beneficial
for students (Schiefele, Krapp, & Winteler, 1992). As this relates to game playing or
school learning, valuing of disciplinary knowledge or game practices may help students
to have situational interests via catch factors (elements that engage the student and
provide immediate enjoyment) in the game, such as building theme parks, managing
money, and other novel or incongruous situations, and then lead to more personal
interests which are intrinsic in nature (Schraw, Flowerday, & Lehman, 2001).

To date there are few studies that focus on the motivational valuing of content in
games as shown in the review. Many focus on motivation for engagement in the game, but
not motivation to learn content or value the content. Researchers have argued that
motivation in games and learning studies tend to focus on students as being more highly
motivated by games than by more traditional instructional presentations, including those
not especially interested in the subject matter, or they focus on game elements that afford
motivation (Asgari, 2005; Asgari & Kaufman, 2005; Fletcher & Tobias, 2006).
Researchers such as Gee (2003) and Fletcher and Tobias (2006) suggest that there should
be a focus on instructional outcomes that assess the student’s attitude to the game and
content. Motivation researchers, such as Brophy (2008), contend that there is a need for
more studies that documents the valuing of disciplinary knowledge. Therefore, one focus
of this study is on participants motivational valuing of the game and content.

The investigation of learning and motivational valuing in a game would not be

complete if the process by which players learn was not elucidated. For this the next
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section discusses player strategies or styles using different player types and their
potential characteristics to aid understanding of the process of learning.
Strategies: Elucidating Play Characteristics Using Player Types

Games and simulations provide practice that are tailored to the users’ needs,
interests and intentions (Oblinger, 2004). The plurality of game players is reflected in
how they play games. The cliché that one size does not fit all in education is epitomized
in player characteristics or styles and types in games. In Education this has been studied
for years through motivation and learning styles, while in game studies there is a paucity
of research on player styles and learning (Heeter, 2009). According to Heeter (2009)
player types are the archetypes of extreme behaviors by players along observable and
meaningful dimensions. A player type is a combination of a player’s play style and
motivational characteristics. Heeter argues that play styles are behavioral while player
types describe a player. Player types and styles are used by game designers and can be
used by educators to appeal to the individual players and how to design curriculum for
particular types of students. Player styles also highlight the process of play and, by
extension, the process of learning since gameplay is the process of knowledge
construction and both are inextricably linked when students play games (Barab, Hay,
Barnett, & Squire, 2001). However, much of the research on player types and styles have
been conducted with Massively Multiplayer Online games (MMOs) (Heeter, 2009).

Bartle (2006) in his analysis of Multiuser Domains (MUDs) text-like games, such
as Dungeons and Dragons, documented four types of game players: explorers, achievers,
killers, and socializers. Explorers are players who delve into the inner-working of the

game to explore game features, and they prefer interacting with the game rather than
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socializing. Achievers are players who aim to beat the game. They explore to beat the
game, socializing only to find techniques to beat the game. They find playing to beat
their peers a bother. Socializers are players who are interested in other players. The game
is only a platform for socializing. They are empathetic to others. Finally, Bartle described
killers as players of few words. They try to impose themselves on others, beating other
players, and frustrating other players. For Bartle these player types illustrated the
approach players adopted when playing games.

Following up on Bartle’s player types, Yee (2006) collected data from an online
survey of 30,000 users playing Massively Multiplayer Online Roleplaying Games
(MMORPGS).The survey was conducted over a three year period to explore the
demographics, motivations, and derived experiences of users. Using an exploratory
factor analysis Yee showed that motivation of players in MMORPGs derived from
achievement of goals, relationship with other players, immersion in the micro-world,
escapism from there daily lives, and manipulation of others. This study document the
motivation of players and their player styles by way of gaming approaches such as
manipulation of other players.

To develop a taxonomy that links player styles with motivation and learning,
Heeter (2009) analyzed data and documented 17 player types from existing game
literature. The palette of player types and learning styles that underlie their motivation
orientation were either social or achievement, including the tendency of players to be
pro-social or anti-social or to be extrinsically or intrinsically motivated. Heeter further
argued that there were four distinct types who played educational games and these

included achievers, explorers, lost, and careless type of players. In demonstrating the
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player types Heeter conducted two studies online with 90 seventh graders learning
evolutionary science. In the studies, Heeter described the types of players through reward
structures and by those who played individually versus in pairs. Achievers and careless
players played the game the fastest and made more decisions in completing it, while
explorers and lost players played slower and did more exploration. Explorers and
achievers made fewer mistakes in gaming, while lost and careless players made four
times more mistakes. Heeter concluded that achievers “appear to be the best player type
for learning” while explorers were the next best. Lost players learned the least amount of
content and careless players were third. Heeter also concluded that paired playing has
some beneficial impact on the attention to the player to the learning content of the game.

Heeter argues that in reality players usually adopt at least two play styles. Klug
and Schell’s (2006) highlighted nine player types sometimes used by commercial game
companies: competitor, explorer, collector, achiever, joker, director, storyteller,
performer, and craftsmen. They argue that it is clear that there are many player types and
styles. Like Heeter (2009) Klug and Schell argue that a player usually embodies at least
two of the player types. In no way will this study imply players are solely one way or the
other. Players adopt certain play styles to achieve their goals with the design of the game.

This section of the review of literature argued that player styles or strategies are
an important aid in understanding the process of learning through play types adopted by
the players. Through navigational strategies of the players and their attitudes to the
content of the game player types may help to elucidate the process of learning. However,
there are few research studies that show how player styles and learned disciplinary

knowledge interact, and how game genres influence the adopted player styles. The role
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of game genres is discussed in the next section, the context for the study. In addition in
this review, no study focused on disciplinary knowledge and the process of learning via
player types. Heeter’s (2009) approach represents one step to achieving a method to
examine the process of learning in games via player types. Thus, in this study one focus
is on player strategies using player types and styles to help elucidate the process used to
navigate the game.
Context for This Study

Within this study, one focus is on the role of game genre in aiding to better
understand learning from games. Many studies that examine content or learning from or
in games usually ignore the differential potential or the role of game genres or the
pedagogical implications of videogame genres (Aarseth, 1997; Caldwell, 2004; Foster &
Mishra, 2009). Game genre, the basic mechanism of gameplay, allows players,
educators, researchers, designers and developers to see differences in games and what
they afford for specific learning experiences (Foster & Mishra, 2009). Galarneau (2005)
argues that games and simulations are only as effective as the pedagogical approach that
is employed, and their effectiveness must be measured against the learning objectives
and methods selected. Galarneau contends that this is not being done. However in order
to use the appropriate pedagogical approach one must focus on the genre of the game.

Williams (2004) found that research in game-based learning continues to use
conflated variables such as genre difference and fail to acknowledge the manner in which
game genre limits their claims. Foster and Mishra (2009) argue that it is important to
look carefully at game genre because the design stance (including the design of a game,

the kinds of choices regarding the gameplay, the structure, the nature of progress through
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a game, the nature of representation, and so on), is the result of conscious (and maybe
subconscious) decisions made by game designers. From an educational perspective, this
stance can be seen as an implicit pedagogical approach with implicit theories of learning,
behavior, and epistemology. Thus the pedagogical stance in a game is implicit in the
game genre.

Caldwell (2004) discusses the importance of game genres in his analysis of
Civilization II . He contends that game genres help in organizing the knowledge in the
game by how it is played. Game genres influence play mechanics, which in turn
influence what can be done and learned through playing electronic games. For instance,
in simulation strategy games there are usually feedback screens such as dropdown
windows, as is found in The SIMS, Civilization series, and the Tycoon series of games. In
this genre, the mechanics of play on a computer is usually done by pointing and clicking
with a computer mouse, while the primary navigation or pedagogical approach is
observing and then intervening in game actions through feedback to manage the micro-
world. This is a result of the simulation strategy genre of games being designed so that
players interact with game from a third person perspective or “gods or birds eye view” to
manage gameplay. This influences interactivity, the pace of the game, and the nature of
exploration— a reason why simulation strategy games have a slower pace of play and lend
themselves to more exploratory play than first—person shooter games. Observing and
then intervening helps to determine what is learned because of the information that is
feedback through drop-down screens on what to focus on in managing the world.

Simulation strategy games have been the focus of many researchers for learning

deep knowledge and basic facts (Oblinger, 2004). According to Oblinger, if the objective
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is to learn a skill that requires practice, a game or simulation may be best. Gredler (1996)
argues that simulation games have potential to enhance educational learning especially in
ill-structured domains. In discussing simulation games, De Aguilera and Mendiz argue
that simulations stand out for their enormous educational potential. Simulation games
can help in the development of all intellectual abilities and a mind for machines (De
Aguilera & Mendiz, 2003). It is apparent that by ignoring game genres one fails to see
how the genre affects play and by extension what is learning. The game that is used in
this study is a simulation strategy game.

Given the gaps highlighted in the literature and the arguments that well-designed
commercial games have the best learning theories embedded within them as well as the
potentials of simulation strategy genre, this researcher planned to study a commercial
simulation strategy game to examine what knowledge and skills children could gain
when playing the game as well how they learned from the game. To discuss disciplinary
knowledge and skills learned from a simulation strategy game, assessment must focus on
the content and skills within the genre. Thus content and skills will be assessed based on
knowledge gained from playing the game RollerCoaster Tycoon 3 Platinum (RCT3).

RCT3 is a game from the simulation strategy genre whose focus is on building
and managing resources in theme parks. It covers the content of microeconomics and
social studies as well as information that aids the development of technology and
information literacy. According to the publishers and literature about the game and genre,
it should appeal to both genders because of its characteristics, such as managing
resources, and building and designing artifacts. It also has no explicit violence and no

explicit scoring to record performance and affect self concept or competence. For boys it
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has the action elements such as building roller coasters and fireworks. For girls it has
managing a world and dealing with exploratory and empathetic elements. In addition, it
embodies a good mix of disciplinary knowledge and skills for upper-elementary or
middle school children 9-12 years of age relating to economics, social studies,
information literacy, and technological literacy. The goals and criteria for success are
also clearly given to players via game objectives and scenarios. Thus, RCT3 was chosen
for the study primarily because it has a good combination of disciplinary knowledge with
gameplay, it is in a popular genre, it has clear expectations for success, and it is
appealing to both genders. This does not mean that the game is perfect as it only
represents the game designers’ view of some fundamental economic principles with
gameplay for entrepreneurial pursuits.

RCT3 embodies ways of knowing content and developing social practices related
to the content and game including valuing basic ways of being a business professional. In
addition, the simulation strategy genre offers unique ways to communicate meaning and
thus learn from the main content areas and social practices within the game. The specific
content a participant would be expected to learn would relate to micro-economic
principles such as opportunity cost, supply and demand, and scarcity.

Learning with RCT3: A Semiotic Domain

Equally, if we are to examine learning in games in education it has to be done in a
manner that captures the content from the particular game. Gee (2003) says that games
should be examined as semiotic domains to better understand learning. Semiotics is
concerned with meaning making and representations, such as in texts and media. The

texts could be verbal, non-verbal or both (Chandler, 2002). According to Gee (2003), a
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semiotic domain is “any set of practices that recruits one or more modalities to
communicate distinctive types of meanings” (p. 18). A semiotic domain includes self-
contained multimodal situated environments where individuals develop ways of knowing
content and social practices to communicate or participate in the domain.

Games should be treated as semiotic domains because they are self-contained
multimodal situated environments where individuals develop ways of knowing content
and social practices to communicate or participate in the domain (Gee, 2003). According
to Gee, an examination of a semiotic domain should be done internally and externally.
The internal aspects of a semiotic domain refer to its content, while the external aspects
refer to the social practices people engage in within it. Thus an examination of games as
semiotic domains means internally examining the content structure and externally
examining the typical social practices including the ways of thinking, acting, interacting,
valuing, and believing within the domain (Gee, 2003). In this study, the focus is on only
one aspect of social practices and that is the motivational valuing of the game and
content as discussed in motivation and games in order to have a focused and practical
dissertation.

Internal Aspects of RCT3

The internal aspects of the game are focused on economics, social studies,
information literacy, and technology literacy as game knowledge. RCT3 is classified as
an economic simulation strategy (a label used by its publishers) game because the main
content area is economics. However, the game covers other content areas such as social

studies, information literacy, and technological literacy.
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Economics at the primary grade levels (K-6) is usually within the social studies
curriculum. Social studies is defined as, “the integrated study of the social sciences and
humanities to promote civic competence” (National Council for the Social Studies, 1994,
p- 3). Further, according to the National Council for the Social Studies (NCSS) (1994),
“the primary purpose of social studies is to help young people develop the ability to
make informed and reasoned decisions for the public good as citizens of a culturally
diverse, democratic society in an interdependent world” (p. 3). The seventh strand
(production, distribution, and consumption) of the ten strand national standards covers
the definition of economics indicating the broad purview of social studies and its
relationship to economics education. The National Council on Economic Education
(2005) defines economics as the study of how limited resources are used to meet the
needs and wants of people in society. Economics is also defined as the study of
production, distribution, and consumption of goods and services (Brophy & Alleman,
2007). The latter is the definition that fulfils the social studies requirements for schools. 4
It addresses decision making about utilizing and obtaining various forms of resources
such as time and raw materials. The Michigan Curriculum Framework (MCF) has five
content standards for social studies under the economics perspective from early
elementary to high school; however, later elementary students (as in this study) have not
covered much information from the content standards. Some of the standards information
is introduced. Standards 1, 2, 3, and 4 are covered in the game at both the later
elementary and middle school levels and with more information than is required by the
MCEF. These include understanding how purchasers obtain information about goods and

services from advertising, exhibiting decision making on personal choices, and
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understanding scarcity, opportunity cost, cost benefits, goods and services, profit, and
pricing. The fifth standard is not covered. The NCEE outlines that for K-6, experience
should be provided for simple principles such as scarcity, opportunity cost, or exchange
because they provide labels that can be enriched later.

The NCEE outlined 20 essential principles that K-12 students should understand
by the time they have graduated from high school: 1) scarcity, 2) marginal/cost benefit,
3) allocation of goods and services, 4) role of incentives, 5) gain for trade, 6)
specialization and trade, 7) markets — price and quantity determination, 8) role of price in
market system, 9) role of competition, 10) role of economic institutions, 11) role of
money, 12) role of interest rates, 13) role of resources in determining income, 14) profit
and the entrepreneur, 15) growth, 16) role of government, 17) using cost/benefit analysis
to evaluate government programs, 18) macro-economy-income/employment, prices, 19)
unemployment and inflation, and 20) monetary and fiscal policy. The standards are
broken in three sets of benchmarks for K-4, K-8, and K-12. According to the NCEE
standards, Sixteen (16) of the 20 principles should be introduced by the time students
complete K-4, the exception being content standards 12, 17, 18 and 20. The NCEE
(2005) outlines the following key skills that student must develop in K-12:

“Skills, as well as content, play an important part in economic

reasoning. The key skills students must develop in economics include an

ability to: (a) identify economic problems, alternatives, benefits, and

costs; (b) analyze the incentives at work in an economic situation; (c)

examine the consequences of changes in economic conditions and public
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policies; (d) collect and organize economic evidence, and (e€) compare

benefits with costs.”

RCT3 is a game that involves players in designing and maintaining theme parks.
It has objectives within three levels including Apprentice, Entrepreneur, and Tycoon for
each scenario that tells players what actions they should complete to move on to the next
level and eventually the next scenario. While the game involves theme park designing
and maintaining, it requires players to make decisions using fundamental economic
principles such as scarcity if they are to operate their park successfully.

Economics and social studies principles guide the play and content. Players must
utilize resources to meet their personal game playing needs, the needs of the park
visitors, and the needs of the park to run it effectively. Making decisions about which
need to satisfy requires that participants think critically in evaluating and combining
information from feedback within the game environment. Brophy and Alleman (2007)
argue that while elementary students are not ready for macroeconomics, they should
learn microeconomics and many of the basic economic principles. They contend that
many of the principles, including needs and wants, scarcity, supply and demand, and
opportunity cost lend themselves to experiential learning in activities that require
students to make decisions about time and money. In Michigan, students are not assessed
for social studies knowledge until they are in grade 6 on the Michigan Educational
Assessment Program.

Game based studies on social studies are prevalent, but not many have been done
to focus on economics at middle school or upper elementary levels. Squire (2003) argues

that video games such as Hidden Agenda allow players to play the role of a world leader

35



as well as learn about economics. In studies that examined the learning of economics
concepts from games or simulation based environments, researchers found that high
school students learned core economic ideas and were beginning to take on the values of
professionals in fields such engineering or urban planning (Beckett & Shaffer, 2005).
Beckett and Shaffer used a game called Madison 2200 with at-risk students to illustrate
how students may begin to develop basic but fundamental understanding. In Kimberley’s
(1995) Master’s thesis using a virtual environment called Marketplace that enables
students to participate in economic simulations over the Internet in the roles of buyers
and sellers, it was concluded that participants gained insights into the economic ideas.
Marketplace included online discussion facilities designed to support not only economic
deal-making among participants, but also reflection and analysis of the economic patterns
that arise from the interactions. In a related study, Bos, Shami and Naab (2006) used a
simulation called Island Telecom in a classroom based study with groups of 30 and 60
students in 3-person teams in an attempt to increase ethical business understanding
among MBA students. The simulation, which is set in five fictional islands, puts players
in a role-playing scenario where they must consider ethical dilemmas in negotiations
because the islands lack natural resources or agricultural products. Conflict develops
between the teams over other resources, such as telecommunications, forcing players to
consider ethical problems experienced in the real world where resources are not
abundant. The researchers concluded that the game forced students to take on
perspectives or views that were not very well represented in business schools and at the

same allowed them to be creative in their negotiations.
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Despite some indication of students gaining insight about economic concepts or
principles, some researchers argue that few studies examine what is learned in games
(Squire, 2003). Further, very few studies examine economics learning at the upper-
elementary school level. In a recent national survey of the state of economics learning,
Hawthorne and Wheeler (2006) discuss the need for alternative assessment of primary
grade level economics for children as well as the need for children to develop the
competencies outlined by the NCEE. The older participants in the studies discussed
were dealing with sophisticated economic principles in virtual or augmented by reality
games such as with Beckett and Shaffer. Through games, elementary and middle school
students may also learn the microeconomic or basic principles as indicated by Brophy
and Alleman and by the NCEE.

The other content areas, information and technology literacy complete the
internal aspects to be examined within RCT3. According to the American Association for
School Librarians (1998), information literacy learning means being able to evaluate
information critically, creatively, efficiently, effectively, and competently. Implicit in the
three categories of the standards, which have 29 indicators, is that students will know the
importance of having good information to meet the daily challenges, be able to weigh
information carefully and wisely, and be able to organize and integrate information from
a range of sources (American Association of School Librarians & Association for
Educational Communications and Technology, 1998). Like the Information Literacy
Standards, according to the International Society for Technology in Education (2007),
the next generation National Educational Technology Standards (NETS) say that

students should know about creativity and innovation; communication and collaboration;
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research and information fluency; critical thinking, problem-solving, and decision-
making; digital citizenship; and technology operations and concepts. There is a major
overlap between the information and technology literacy standards, hence the content and
requirements for what students should know. Neither the technology nor information
literacy standards specify the requirements for grade 4-6 students though it is required. In
addition, there is no course designed specifically teach these skills in those grades.

Caldwell (2004) in his analysis of strategy games argues that they allow for the

development of expertise because the observation and intervention interaction approach.
Integrating broader perspectives from the claims of games survey, Caldwell, and Web
information about RCT3, it is posited that RCT3 will allow for the development of
practical skills related to expertise development, cognitive skills related to systemic and
critical thinking, motivational affordances related to valuing of the content, and social
skills related to identity/possible selves and communication skills.

Gameplay is a result of the affordances and constraints of the game, such as the
genre. This review highlighted the affordances of games, learning in games, motivation
and games, and the context of study with game genres. Play strategies using player style
and the influence it may have on the process of learning were also discussed. It also
developed the idea that learning in games for education should involve a focus on content
and game genres or learning goals (Foster, 2008). Game genre has been argued as a form
pedagogy (Foster & Mishra, 2009). The content of games was discussed as disciplinary
knowledge whose focus was on economics and social studies as well as information and

technology literacy skills. The game in itself was presented as a form of technology.
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In this research the argument is promoted that if we are to think about learning as
conceptualized in a productive way from games we need to frame the content being
taught (C), and the genre and implicit pedagogical stance of the game (P) and we hav.e to
discuss using a game to develop learning as a form of technology (T). Technological
Pedagogical and Content Knowledge Framework (TPACK) is used to frame this
connection between the game (technology), game genres (pedagogy) and disciplinary
knowledge (content) (Mishra & Koehler, 2006) (See Figure 2).

Technological Pedagogical and Content Knowledge

TPACK is a framework that was designed to be used to describe teacher
knowledge for the integration of technology (Mishra & Koehler, 2006). The framework
focuses on Content, Pedagogy, and Technology individually and synergistically. Within
the context of game-based learning and game design research, TPACK is being co-opted
to help identify critical aspects of what is needed for learning in games as well as what is
learned when players play any game. For this study in the game analysis, TPACK was
used to identify in the game the content, the genre, and focus for assessment of learning.
It aids in preventing the conflation of the game genre variable by highlighting the process
of learning through the interactivity allowed by the dominant pedagogy of the genre. The
pedagogy is one factor that helps to determine how players navigate as well as what is
learned in terms of content. The study is framed with TPACK by taking a commercial
game (T) and designing a study that focuses on the disciplinary knowledge and skills (C)
within the simulation strategy genre (P).

According to Mishra & Koehler (2006), any technological solution to a

pedagogical problem needs to consider the role played by Technology (T), Content (C),
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and Pedagogy (P) (See Figure 2). Further, from the purview of games for learning (a
form of T) and pedagogy (P), Mishra and Koehler describe this intersection as
Technological Pedagogical Knowledge (TPK), which represents knowledge of the
existence, components and capabilities of various technologies as they are used in
teaching and learning settings. For TPK, Mishra and Koehler argue that teaching and
learning changes depending on particular technologies. This requires knowing the
affordances and constraints of particular technologies as well as the disciplines or content
areas of usage.

From the perspective of game-based learning, TPK is useful because of the strong
resemblances to game genres. The TPACK framework provides for a focused analysis on
how technology integrates with content and pedagogy. When viewed through the lens of
interactivity game genres are another way of describing how a particular game integrates
pedagogy and technology. Thus, the game has T and P via game genre while C is
designed into it. Foster and Mishra (2009) argue that a good educational game would
seamlessly integrate all three aspects of TPACK, namely T, P, and C. Their analysis of
game genres shows that two of the three components of TPACK are already present (i.e.,
T and P). What is missing from the discussion of learning from games is any discussion
of C (content). The goal of educational game designers is to think about how this third
circle can be brought into the framework. From the perspective of research in education,
the TPACK framework allows us to ground the claimed affordances of games in the
specifics of disciplinary knowledge and what can be learned.

The inclusion of TPACK provides a framework for focusing and analyzing the

content of RCT3 and how it integrates with the simulation strategy genre. It allows the
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researcher to highlight the game genre, thereby reducing the conflation of that variable in
learning, and it provides insight on the focus for learning and how learning could occur
and be assessed. Genre plays a crucial role in game based learning assessment because of
its implicit role as a form of pedagogy. Likewise the content in games needs focus as its

own variable.

G T e
Vd Technological ~ \
/ Pedagogical Content
Knowledge \

/ (TPACK) \

Figure 2: Technological Pedagogical and Content Knowledge Framework

This review highlighted the studies that focus on learning content in games and
found while many focus on important content, few focused on disciplinary knowledge. In
addition, the role of the game genre is usually overlooked and allows for blanket

statements related to the claimed affordances about what games can do for learning.
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However, it is shown that many studies tend to focus on skill development or on the
structural elements of games, such as interactivity. Second, valuing the game and content
is important for long term learning and interest. Reviews indicate that studies have
shown games do engage students in learning, but few have discussed whether students
valued the content. Both game studies and motivation researchers have argued that there
is limited knowledge about valuing educational content. While this study does not follow
the long term aspect of valuing, it is an aim of the researcher to begin the process of
using games as a platform for aiding in the development of valuing educational content
and possible selves. Finally, studies have shown that characteristics of the players such as
player styles and types may influence their attitudes and approach to playing the game.
However, few have examined the process of learning disciplinary knowledge. This
research may help in developing an understanding of the process of learning through the
characteristics of players.
Research Questions

Four research questions were foreshadowed in the review of literature to help
address the gaps discussed. The issues addressed research lacking focus: on disciplinary
knowledge and skills, on motivational valuing, and on play strategies using player types
to aid understanding the process of learning.

In addition, it was discussed that in order to examine a game for learning, just as
a teacher must know the curriculum materials, a researcher must examine the game as a
whole curriculum, analyzing everything within it to determine what might be learned as
preparatory work to understand the affordances for learning. Thus, the first research

question focuses on a systematic analysis of RCT3:

42



1. What are the affordances for learning provided by the game? This question helped
address the affordances of RCT3 through a game analysis examining what content is
presented in the game, and how is it presented, by exploring RCT?3 technology,
pedagogy, and content (economics, social studies, and technological literacy).

Three research questions empirically address the learning, motivation, and experience of

the participants.

2. What did the participants learn? To determine what participants learn was examined
in by looking at the knowledge of technology and development of information
literacy, the knowledge of RCT3 (theme parks), and the knowledge and transfer of
disciplinary knowledge namely the basic economics and the social studies content.

3. What did participants value in terms of having or developing valuing in the game and
content? To determine if participants valued the game and content was examined by
looking at the social practices related to valuing, a key component of the external
aspects of RCT3.

4. What strategies did participants use to progress in the game? To determine the
process of learning was examined by looking at the strategies participants use to
progress in the game from one objective to the next. This elucidates their play styles
or types which aids in identifying the process of learning. The process by which the

participants use to learn is revealed through the characteristics they displayed in their

play styles.
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Chapter 3
Research Method

This chapter outlines the convergence concurrent mixed methodology that is
employed in the study to collect data and acquire results using triangulation of data. It
outlines the research approach and process of analysis. The chapter begins with a
rationale for utilizing mixed methods methodology followed by a brief outline of the
research questions. Next, a description of the settings of the study is rendered as well as a
description of the participants selected for the study and the participant selection process.
This is followed by a discussion of the materials, data collection procedures, measures in
the study, and data analysis.

The convergence concurrent mixed methods research methodology allows for
both quantitative and qualitative types of data to be collected in one phase and integrated
at the same time during the interpretation and analysis (See Figure 3) (Creswell, 2003;
Creswell & Clark, 2007). Learning is conceptualized through performance, that is, what
knowledge do students exhibit when tested, surveyed, observed, and interviewed in the
study? Further learning is viewed as emerging as part of doing the activities in play
(Barab et al., 2001). Learning and doing are inextricably related. In a game environment,
the playing of the game is the process of constructing knowledge.

Rationale for Mixed Methods

Creswell and Clark (2007) contend that mixed methods research is both
methodology and method. As a methodology, it has philosophical assumptions that guide
the direction of data collection and analysis of the mixture of quantitative and qualitative

approaches. As a method, it focuses on collecting, analyzing, and mixing of both
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quantitative and qualitative data. The research questions in this study lend themselves to

both quantitative and qualitative analysis (See Figure 3).
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Figure 3: Quantitative and Qualitative Methods Used to Collect and Analyze Data

Using the mixed methods approach, this study aims to find out “what works,”
which is typical of the pragmatic approach (Smith, 2006). When quantitative and
qualitative analyses are combined, the resulting triangulation of data helps to give a
better understanding of the data set (Lukkarinen, 2004) in assessing the knowledge gain
of students and the valuing of the social practices. Lukkarinen (2004) says triangulation
is an effort to define a study by using more than one study or by using several methods to
capture a social structure or a concept. Thus, in this mixed methods approach both sets of
results are integrated to answer the research questions in ways that both quantitative and
qualitative approaches could not do by themselves.

While there is a need for the quantitative or qualitative approaches to gather
information, at times they are inadequate by themselves alone to address research
problems where mixed methods would be a preferred design (Creswell & Clark, 2007).
Using the quantitative or qualitative method alone may not tell the complete story. The
quantitative method may not take into consideration the researcher’s influence in the
study and the deep interpretive analysis. On the other hand, qualitative methods do not

provide statistical interpretations, and it is more difficult to generalize the findings
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(Green, Camilli, & Elmore, 2006; Smith, 2006). Quantitative data attempts to provide
statistical answers for what is learned and for ideas about attitudes of participants through
pretests and posttests, incremental scenario tests, and motivational assessments. The
qualitative data collected in the play process attempt to help with an interpretive
understanding of how and why learning occurred via background surveys, interviews,
log-sheets, and participant observations by the researcher. It also aids in creating
qualitative categories, which are analyzed quantitatively to indicate learning in these

categories.

Methodological Approach and Research Questions

Both quantitative and qualitative approaches were used to examine the research
questions:

1. What affordances for learning were provided by the game? The game analysis that is
conducted answered the question. It examined the game as a technology, while
focusing on the disciplinary knowledge (content) and game genre as form of
pedagogy (See Appendix A).

The other research questions in study 2, the empirical study addressed the learning and

experience of participants based on the following questions:

2. What did the participants learn?

3. What did participants value in terms of having or developing personal interest in the
game and content?

4. What strategies did participants use to progress in the game?
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Settings for Study

Physical Settings

The location of this study was a technology room in the College of Education at
Michigan State University. The room was set up to accommodate natural gaming and
free play as a typical game play environment for preteens with friends. In addition, pizza
and drinks were provided. There were 17 computers (7 desktops and 10 laptops) used in
the study and the room was set up so that the participants could have optimal interaction
with each other if they chose. The aim was to have the participants playing and
socializing with each other during gameplay rather than playing alone with minimal
interaction. This enabled participants to play in a manner which was consistent with the
social setting of typical game playing with friends or siblings (Gee, 2003). As part of the
setting, the researcher was present along with audio-visual equipment to capture the

interaction among participants.

Virtual Settings

In the virtual game setting of RCT3 there are eighteen scenarios; however, only
the initial six scenarios, which are available at the beginning of gameplay, were used in
the study because of the limited duration of the study. The six scenarios include Vanilla
Hills, Gold Rush, Checkered Flags, Box Office, Fright Night, and Go With The Flow.
Each scenario has the same available tools on the screen; however, the visual layouts of
the theme parks are different and in some of the parks the tasks are different. In addition,
the same on-screen tools are used repeatedly in various ways to accomplish the
objectives for each level within a scenario. Each scenario has a synopsis. For instance,

the synopsis for Vanilla Hills is “The Vanilla Hills are the starting point on your meteoric
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— or not — rise to RollerCoaster Tycoon status. Can you turn this plot into the peeps
[people] talk of the town? Your rating as Apprentice, Entrepreneur, or Tycoon depends
on it” (Frontier Developments, 2006). Each scenario has three levels: Apprentice,
Entrepreneur, and Tycoon. Each level has objectives to be met. For instance, to achieve
the goals of being an Apprentice in Vanilla Hills, players must get 400 people in their
park and raise the minimum value of their theme park to $20,000.00. The objectives of
the Entrepreneur and Tycoon levels require more people and higher park values. The
levels are based on the increasing complexity and difficulty within scenarios, and this
requires players to master each level to achieve Tycoon status. The scenarios are all at
the same level. Although the scenarios are different visually and generally by tasks, each
scenario tests for the same disciplinary knowledge and skills in the game with slight
variations due to game objectives.

In the career mode, participants played RCT3 using the same free play as they
would at home. They may have encountered some difficulty or cognitive friction in
learning to play the game, but that is a part of the naturalistic play. Further, the game
requires time to develop an understanding. Therefore, the study was seven weeks long,
and participants played the game for approximately 24 hours. This allowed sufficient
time for them to develop a good understanding of the game, to see their growth from the
beginning through play, interactions with peers, and from the Web.

Participants

Thirty participants were selected for the study; however, twenty six completed the
study. Of the four participants who dropped out of the study, two said it was too much

commitment, one said it conflicted with future dates for a sporting activity, and one
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withdrew because of an illness. The participants were from grades four to six, ages 9
to12, and were selected using purposive sampling techniques from a pool of 39 children
who showed interest in the study. Participants were from several ethnic groups: Chinese
Americans, Indian Americans, African Americans, European Americans, and Hispanic
Americans. For three reasons, participants aged nine to twelve were used: First, children
at that age are usually in grade 4, 5, or 6 and have not yet been exposed to the social
studies or economic principles that they will encounter in RCT3 in the Michigan school
curriculum. At grade six, students would be preparing to do their first assessment of
economics which is under the social studies curriculum. Second, the children are within
the age requirements for the game to be neither too difficult nor too easy for them to play
based on the recommendation of the publishers and based on the performances from a
pilot study using 5 players in the same age range and gaming experience. Third, the
children have matured to an age in their lives where they make decisions (consciously
and subconsciously) about school content that they either like or dislike. Exposing them
to content in multiple ways such as in games, may influence decisions.

Recruitment was done by way of verbal requests, emails, and flyers requesting for
parents consent and volunteers for the game-based learning study and consent of parents.
From the group of volunteers, potential participants were emailed questions asking about
their frequency of game play and if they had played RCT3. From this pool, 30 children
were purposively selected to represent the wide frequency of games played by American
children that ranged from no playing of games to over the national average of seven
hours a week. Identification numbers ranging from RC7301 to RCT330 were given to

protect their privacy and their identities to the maximum extent allowable by law.
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Researcher’s Role

The role of the researcher was different in Study 1 and Study 2. In the game
analysis section (Study 1), the researcher was the participant for the question addressing
the affordances for learning provided by the game. He critically and reflexively analyzed
RCT3’s content and pedagogy in order to understand and provide a credible and reliable
perspective about the nature of what is possible to be learned in the game. This is
reflective of Alan Peshkin’s interpretation as “an act of imagination and logic. It entails
perceiving, importance, order and form in what one is learning that relates to the
argument, story, narrative that is continually undergoing creation” (Peshkin, 2000, p. 8).

In study 2, empirical information was needed. The researcher acted as an observer
carefully taking notes of the actions of participants. The seven weeks of the study
allowed the children to develop a sense of trust and to not see the researcher as an
outsider. This enabled the researcher to develop a keen sense of who were the
participants and to recognize behaviors that may not have been addressed by interviews
or by what participants may not have wanted to discuss (Hatch, 2002). In some ways, the
researcher the role of an adult who is usually present at home when children play games
(National Institute on the Media and the Family, 2005). The researcher did not interact
with participants unless it was absolutely necessary to do so and/or requested by
participants, and even then the participants were encouraged to try things on their own or
ask their peers for help. Third, the researcher conducted group interviews of participants
after each session, followed by individﬁal interviews. After the fourth week, further

group interviews were held to get their perspectives on their experiences in the game.
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Materials

Materials used in this study were 30 CD-ROMs for RCT3, seven desktop and ten
laptop computers, one digital camcorder, an I-Pod with an audio recorder, approximately
48 one hour mini-DV tapes to supplement observations, a 20-item background survey
(See Appendix C), a 17-item pre-post knowledge test (See Appendix D), a 25-item pre-
post motivational assessment (See Appendix E), six 12-item incremental tests for each
scenario (See Appendix F), a semi-structured interview inventory (See Appendix G), a

log sheet (See Appendix H), and participant notes from observations.

Data Collection Procedures

The study’s expected duration, the number of participants, and the types of items
were determined after conducting a pilot study with 6 children of similar background as
participants in the study. In the pilot study, data was collected over two weeks with the
participants playing RCT3 for 8 hours each.

In this study, data was collected over seven weeks from December 2007 to
February 2008 on Friday, Saturday, Sunday, and Monday of each week at Michigan
State University. Data was collected twice per week from each student, who played
RCT3 for two hours or three hours at a time depending on when they started the study in
the first, second or third week. During this time, participants played the game for 24
hours over six to seven weeks, enough to develop expertise in gameplay. An
understanding of the individual differences of participants knowledge and skill
development and their social practices was gained through data collected from them

regard of playing 1 or 6 scenarios.
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For the collection of data, participants were asked to complete and submit several
forms among them a parental consent form, a background survey form, a pre-
motivational assessment, and a pre-knowledge test. After the preliminary information
was obtained the participant was given a log-sheet to record the daily achievements
during play and then told to begin playing the game. While the participant played the
game, he/she was also video-taped and observed by the researcher. After the end of the
first week of gaming all the participants were interviewed. Participants were then
interviewed after every gaming session in group sessions. The researcher asked questions
intermittently during gaming to understand what participants were doing. Both individual
and group interviews were conducted after the fourth week. After a participant
completed each game scenario, the participant would then do the corresponding
incremental scenario test. This testing was helpful in assessing the disciplinary
knowledge, skills, and level of appreciation for that particular scenario. After a
participant completed each of the six scenarios covered in the study, or the study had
come to an end after the 24-hours of gameplay at the sixth or seventh week (which ever
came first), the participant would then complete the post-knowledge test and post-
motivational assessment. Data was carefully collected and compiled each week.

A description of each measure and the purpose for data collection is detailed in

the next section

Measures

The Background survey, a 20-item measure, was used to gather data about the
demographics and psychographic characteristics of the participants, including experience

with media, social studies, economics, and their information and technology literacy
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skills. In addition, information about the use of digital media by the participants in and
out of their household, the game playing hours, the nature of their game playing
experience whether alone or with others, favorite games, and so forth was collected. The
aim of the background survey was to provide answers and details from participants of
their knowledge of games, their experiences with digital media, the number of hours
spent weekly on games whether they play alone or with friends, and their experience
with the disciplines covered in RCT3.

The Pre-Post Knowledge Test, a 17-item test, was used to collect data on the
internal aspects of RCT3, including the knowledge of the participants before and after
playing RCT3 for microeconomics principles, social studies, information and technology
literacy. In addition, it used to test for the transfer of disciplinary knowledge. Social
studies was examined from the perspective of managing resources and economic
principles, such as opportunity cost, pricing, reliability, thinking about consumers, and
supply and demand, was assessed. Economics and social studies questions focused on
thinking critically about information relating to goods and services, as well as needs and
wants. Information and technology literacy questions were focused on skills associated
with critical thinking, decision-making, and problem solving as indicated on their
national standards as recommended by the NCSS and NCEE. The quantitative data from
this multiple choice, true-false, and choice selection test assessed knowledge gain as an
increase from pre-test to post-test.

Developed by the researcher, this knowledge test is based on the economics and
social studies content in RCT3. It was developed with support of continuous

consultation with an economics content expert at a large Midwestern University, a social
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studies researcher on the dissertation committee, a psychometrics expert at a large
Midwestern University, using the framework for teaching basic economics concepts
(National Council on Economics Education, 2005), information from websites about
teaching social studies, information from the curriculum standards for social studies
(National Council for the Social Studies, 1994), a textbook about social studies for
elementary school students (Brophy & Alleman, 2007), and the Michigan Curriculum
Framework (Michigan Department of Education, 1996). The Information Literacy
Standards for Student Learning (American Association of School Librarians &
Association for Educational Communications and Technology, 1998) and the National
Educational Technology Standards (International Society for Technology in Education,
2000b, 2007) were used as aids in determining technology and information literacy
skills.

The Pre-Post Motivational Questionnaire, a 25-item Likert-scale type
questionnaire, is a modified Intrinsic Motivational Inventory (IMI) that was designed to
assess the subjective experience of participants related to a target activity, such as
playing games (Deci, Eghrari, Patrick, & Leone, 1994). The original IMI is a 45-item
scale which has seven subscales; for this study, four subscales were used. These included
perceived-competence (7-items), interest/enjoyment (5-items), pressure/tension (5-
items), and valuing/usefulness (8-items). The authors argue that these subscales each
ranging from 5-items to 8-items can be used alone, together, or in a modified form. It has
been found to be reliable and valid across multiple settings even with modification
(McAuley, Duncan, & Tammen, 1987). In this study, it had a reliability factor of r = .86.

In this study, the test was primarily used to collect data on the social practices related to
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valuing as well as within the expectancy x value model of motivation (Brophy, 2004).
All four subscales contribute to the assessment of the development of personal interest
and valuing in both the game and the content.

Interest/enjoyment is a self-report scale specifically for intrinsic motivation.
Perceived competence concepts are theorized to be positive predictors of both self-report
and behavioral measures of intrinsic motivation. Pressure/tension is theorized to be a
negative predictor of intrinsic motivation. Deci, et al., (1994) argue that the
value/usefulness subscale is used in internalization studies because of the idea that people
internalize and become self-regulating with respect to activities that they experience as
useful or valuable for themselves. This 25-item motivation assessment examined pretest
to posttest whether participants internalized the value of the game and content, had
motivation to play the game and learn the content, had interest in or enjoyed the
experience, and had belief in their own abilities to do well. This was done specifically to
better understand if participants were moving from situational interest to more personal
interest in the game and the content. The four categories provided data relating to the
overall motivation to learn the discipline and play the game. It provided an answer to the
overall interest and attitude of participants to their valuing of the content. It also
provided an answer to the identity development component as participants develop
personal interest in or see value in the game and content.

The Incremental Scenario tests, 12-item-short-answer tests, were used to collect
data on gains participants made in acquiring disciplinary knowledge for economics and
social studies, game knowledge for understanding each scenario, transfer of disciplinary

knowledge, valuing of the content and game, and progress from objective to objective in

55



each scenario. It was given to participants after they had completed a scenario. It
attempts to provide incremental data on the progress of participants in the game in each
scenario as well as data for finding value in the disciplinary knowledge. In addition, it
provides information on the development of participants and/or knowledge gain from
level to level in each scenario because some questions are repeated across the tests. The
scenarios are different in visual design and basic tasks but test the same skills and
principles in different ways. In addition, while each scenario tests the same skills and
principles they increase in complexity from Apprentice to the Tycoon level. Thus, the
incremental test for each of the six (6) scenarios is generally the same, containing 12
short answer questions addressing the internal aspects and external aspects of the game
with slight variation to address the specific contextual information for each scenario. For
instance, Checkered Flags has information specific to catering to a VIP while Go With
The Flow does not. The questions about knowledge and skills when catering for the VIP
in Checkered Flags cannot be asked in Go With The Flow because it is not present there.
The incremental scenario tests were not administered at the same time for all participants,
but only as each participant complete his/her scenario. Not all participants completed the
six scenarios due to individual differences, such as the ability to play the game, play
preferences, or enjoyment of the game.

The researcher developed this instrument based on the content in each of the
scenarios. The same materials and group of consultants that were used to create the pre-
post knowledge tests were used to create the incremental scenario tests.

The In-depth Interviews, a pool of 32 semi-structured in-depth interviews, was

used to gather information about the knowledge and experience of the participants. The
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interview was designed after consultation with economics content expert who had also
played the game. In addition, with the help of a psychometrics expert it was written at the
level of understanding for students in elementary school. It was designed to explore
questions relating to disciplinary knowledge, to motivation to play the game, to
motivation to learn the disciplinary knowledge, and to transfer knowledge. The questions
addressed the participants strategies used to play the game, their like or dislike of the
game and content, their transfer knowledge related to profit, applying principles from the
game to their lives, and their critical thinking about the information. A few examples of
the questions follow: What are some strategies that you think are needed in this game in
order to be successful? What do you think would be some of the consequences if your
school should raise the price of tickets to enter a party and many of the children cannot
afford the new cost? Would you play this game again? Are you interested in the content
of the game — managing resources and making decisions with all the information that you
are given?

Interviews were conducted with the group each week after each gaming session
including in the first week with the participants to get initial reactions. This was followed
by both individual and group interviews after 16 hours of play or 4 weeks. In two of the
group interviews, participants interviewed each other asking what they wanted to know
in the game and how what they learned could help them outside of the game. Johnson
(2005) argues that interviews should be done about half-way through because it is
usually at this point that players have a list of objectives and can give an explicit account
of what they need to do to reach their goals. In addition, from the fourth through seventh

weeks the best and worst players as perceived by the researcher were interviewed for
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about twenty minutes each at the end of their session to get their experiences. These
interviews provided a consistent view of the best and worst players and gave more
insight into how they were learning and navigating. Johnson (2005) suggests asking
players questions, such as “what problems they are actively working on [and] what
objectives they are trying to achieve”(p. 48).

Aarseth (2003) contends that player interviews are necessary in game analysis
because they provide us with an understanding that we could not get otherwise about the
game. Qualitative researchers also argue that the unstructured, open-ended interview
“offers the opportunity for an authentic gaze into the soul of another” (Sliverman, 2000,
pp- 822-823). Further, Johnson (2002) contends that in-depth interviews because of their
flexibility with predetermined as well as semi-structured approaches allow researchers to
delve deeply and be able to articulate the multiple views of some activity. Researchers
are able to go beyond common sense explanations to deeper level explanations of an
activity. Thus, the interview helps greatly in collecting data that provide answers to
whether participants develop any of the social practices of the game related to valuing the
game and disciplinary knowledge.

The Participant and Video-taped Observations, field notes and video-taped
observation, were used to gather data on the interactions of participants with the game
and each other. It was used to document strategy used by participants as they progressed
in the game. Information was noted as it related to the speed of attaining objectives, and
exploring, and whether participants were aware of their objectives and strategies. The
researcher used a mini-DV camera borrowed from the University to record the sessions.

While the camera recorded the play sessions, the researcher took notes of the
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interactions. Data drawn from the interactions of participants with the game and between
each other attempt to provide a good picture of the social atmosphere and relationships
while gaming. These should aid in providing answers to the external aspects of the
domain especially when integrated with interview responses to see how participants were
gaining knowledge of playing the game as well as developing the social practices of
gaming.

The Participant Log Sheet, a grid-like sheet containing all six scenarios, was used
by participants to log their progress during gameplay. The sheet logged the game year
and month (April to November used as a time stamp) when participants completed each
level and, eventually, each scenario. It also logged the awards/achievements earned by
participants in each scenario. Additionally, by logging their achievement in every level
and time of achievement, the log sheet also logged progress in gameplay by the
participants. The achievements help to reflect what participants focused on in a scenario,
indicating whether they were exploration or objective oriented. After the completion of
each scenario, participants recorded their park value, amount of available cash, company
value, park ratings, and the number of people in their park. Participants also explained
what their awards/achievements meant to them and how it helped their park.

Given the research questions, content, and instruments, Table 1 illustrates how

they are connected and the data that will be yielded.
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Table 1: Connection of Research Questions to Participants, Content, Methods and Data

#| Question Participant Content Methods Data
What are the a. Pedagogy
affordances for b.
1| leaming provided | Researcher Technology | Content analysis Qualitative
by the game? ¢. Subject
Covered
What did the Economics, | 1. Overall Pre-Post
participants learn? social knowledge, skills
. studies, assessment
2 C::tligenants information | 3. Incremental scenario Quantitative
P P and assessment question
technology Knowledge test after
literacy each scenario in RCT3
What did 2. Pre-Post motivational
participants value ) Social assessment L
3| in the game and Chll_dl_'eﬂ practices - 3. Incremental scenario Quaqtnapve
content? participants valuing assessment Qualitative
3.Incremental assessment
4. Random interviews
. after initial level in the
What strategies did Ch'l.d'.'e n Play S first scenario and then
4| participants using participants ay Strategy again half-way into study | Qualitative
to navigate in the 5. Video-based
game? observation as well as
participant-observation
6. Log Sheets

Table 1 also describes how each research question was addressed. Question 1 or

Study 1 documented how the game was analyzed in preparing for the research and is

reported in Appendix A. Question 1 was examined with the aid of an expert in

economics who has experience with the RCT series (a professor with expertise in

economics), data from the literature, and the researcher’s knowledge of the game from

playing it for more than six months in order to determine what disciplinary knowledge

and skills to examine in question 2. Some examples of what question 1 indicated could

be learned included knowledge related to the production-economic focus of the game,

knowledge about game play, and knowledge that requires critical and innovative use of

information to meet objectives. In addition, it also revealed that knowledge construction
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would be made possible primarily through the dominant pedagogical approach of an

observation and intervention type of interactivity. Question 1 helped the researcher to

formulate the study’s instruments such as the knowledge test, interview questions, and

incremental scenario assessment used in the study.

Table 2: How the Research Questions Will be Analyzed

# | Question Data Sources
1 | What are the affordances for learning provided by the game? Game, Content Expert,
Literature
2| What did the participants learn? This specifically includes 1) f “’t'P°S' Knowledge
knowledge of technology and development of information literacy, 2) Ies tal .
knowledge of RCT3 (theme parks), and 3) knowledge and transfer of tnc;emen scenano
disciplinary content — economics and social studies. es
3 | What did participants value, that is have or developing valuing in the Pre-Post Motivational
. . . . Assessment
game and content? Examined by looking at the social practices Intervi
related to valuing, a key component of the external aspects of RCT3. CIVIEWS,
Incremental tests,
4 | What strategies did participants using to navigate in the game? Lx::re@ental tests,
Examined by looking at the progress of participants in the game from eme“ts,
L. . Observations
one objective to the next, from an Apprentice, to an entrepreneur, and L. .
. iy s . (participant and video)
finally to a tycoon in the game within each scenario
Log sheets
Data Analysis

Table 3 illustrates how the research question will be analyzed. As illustrated in

Table 2 each research question yielded answers from different data sources. The data

sources were analyzed using both quantitative and qualitative techniques (See Table 3).
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Table 3: Data Sources, Methods, Data Analysis and Resulting Data from Data Sources

# | Data Sources Methods Data Analysis Expected Data
Are students lacking
skills, is there a
. Content Analysis, good mix of gamers
a | Background survey Qualitative and non-gamers, Are
Grounded Theory . g
familiar with digital
media and game
playing
b :;r;-POSt Knowledge Quantitative Match paired t-tests Internal aspects
c Pre-pf)st nptwanonal Quantitative Match paired t-tests External aspects
questionnaire
Incremental scenario Quantitative and ANOVA’ Descriptive Internal and External
d .. Statistics, Content
short answer test Qualitative . aspects
Analysis
.. . .Y Content Analysis, Internal and External
e | Participant Interviews | Qualitative Grounded theory aspects
Observations: - Internal and External
f Participant and Video Qualitative Grounded theory aspects
.. A . Participants game
g | Participant Log Sheet Qualitative Contextual analysis progress

The background survey was analyzed using grounded theory analysis (Glaser and
Strauss, 1999) and contextual analysis. This aided in informing the researcher about the
prior knowledge of the participants playing of games, skills, and disciplinary knowledge.

The pre-post Knowledge Test was analyzed using paired t-tests to determine
mean differences pretest to posttest within the one sample used in the study. The
knowledge test examined what was the disciplinary knowledge and skills that was
learned and transferred. Thus, a paired t-test was used in the analysis of what disciplinary
knowledge and skills was learned from RCT3 to get an overall picture. A power analysis
had shown that 24 participants would have been needed to have at least an 87% chance
of detecting a difference of 1 standard deviation or significant difference on the test.

Thus having 26 participants, more than the required 24 participants, increased the

chances of detecting statistical significant difference on the knowledge test.
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The pre-post motivational assessment was analyzed using paired t-tests to
examine the means pretest to posttest for the participants overall intrinsic motivation,
their expectancy x value for the game and content, and their motivation on motivational
subscales for interest, value, pressure and perceived competence. This was done by
scoring the Likert-type items from 1 to 6 and use the resulting number as the item score.
The item score was then totaled and calculated for each subscale score. The subscale
score was then added to get a total assessment score pretest to posttest and further used to
calculate pretest to posttest subscale values. These analyses were an aid to better
understanding results if students were developing interests and attitudes or valuing the
game and content. Research has shown that the students self-concept or perceived
competence is a good predictor of future behavior (Baumeister, Campbell, Krueger, &
Vohs, 2003; Brophy, 2004); thus, the assessment was a viable predictor for the values
and identity developed in the game if the attitudes and interests of the participants were
favorable for the game and content.

The incremental scenario tests were analyzed using an ANOVA with a blocking
design, participants and incremental scenario tests as two fixed factors. The questions on
each scenario tests for each participant were scored and grouped together for
homogeneity by outcome variables: disciplinary knowledge for economics and social
studies, game knowledge as technology knowledge, information literacy, and transfer
knowledge. The aim was to improve the comparisons across the scenario tests. Since
each test had a different number of participants, the scores were scaled out of 1 to
standardize and increase chances for comparison across scenario tests. The mean score

for each test and for each participant for the four outcome variables on all six scenario
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tests were found. ANOVA analysis with a blocking design was then used for each
outcome variable between scenario tests and within scenario tests for the variation for
each outcome by participants. Each outcome variable was examined with the fixed
factors. They were placed in a customized ANOV A model that was used to examine the
main effects in the analysis across scenario tests for each outcome variable as well as
differences between participants on each test for the outcome variable. The scenario tests
were also examined using planned polynomial contrasts to find significant linear trends
across the tests; however, this was done only if there was already a significant difference
for the outcome variable between each incremental scenario test. Graphs were designed
for each outcome variables across the scenarios tests using the estimated marginal mean
for each scenario test.

Content analysis and descriptive statistics were used to determine the content
knowledge and skills gained from play characteristics, play strategies, and attitudes
employed in the game. The analyses provide a snapshot after each scenario about what
participants learned in terms of the internal and external aspects of RCT3. It also provides
a map of the progress made by participants through the scenarios and transfer of the
concepts in disciplinary knowledge such as supply and demand.

The in-depth interviews and observations were coded for themes related to what
was learned for disciplinary knowledge and skills, for transfer knowledge, for motivation
to learn content and play the game, and for strategies for progressing through the game.
A grounded theory analysis was used to code data to generate themes and then recode
those themes further until there was theoretical saturation (Glaser & Strauss, 1999).

Interview questions focused on the experience of play in RCT3 socially and cognitively

64



for learning, and transfer of knowledge from RCT3 to business and economics. Questions
addressed the students navigation strategies, personal objectives, ideas about valuing the
game and content, and ideas about business and economics. Field notes from
observations documented students’ navigational patterns or strategies to complete
objectives. The field notes also served as support to help the researcher to recall certain
actions and statements.

Log sheets were analyzed by coding each of the cells for scenarios attempted,
scenarios completed, achievements gained, length of time in each scenario, and what
each achievement meant to a participant. This analysis provided a pattern of navigation
progress for each participant showing the level of struggle, the players’ preferences, and

the players’ achievements.
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Chapter 4
Results: Quantitative

This chapter reports quantitative results for the whole group in the study on
disciplinary knowledge in economics and social studies, and skills gained in information
and technology literacy, and what the participants valued in the game. This chapter
begins with a description of the study’s sample starting with the background surveys
used to provide an overall picture of the sample. The chapter is divided into parts that
address each of the research questions: What did the participants learn and what did they
value in the game and content? This section shows the results on the quantitative tests:
knowledge tests and motivational assessments to answer the research questions.

The incremental scenario tests results were not used because only five of the 26
participants completed each of the six tests. The questions were not all the same across
the tests resulting in questions about tests alignment. Total numbers of participants who
completed each secnario was different: Scenario 1, n = 22; Scenario 2, n = 17; Scenario
3, n =11, Scenario 4, n =6; and Scenarios 5 and 6, n =5). In addition, each scenario tested
for the same basic economics principles, but the questions were not written the same.
Participants Backgrounds

Out of thirty participants who started the study, 26 completed it. The average age
of the participants was 11 years old, ranging from ages 9 to 12, with 16 males and 10
females. The participants came from urban, suburban, and rural sections of Michigan.
Each of the participants had basic technological and information literacy skills necessary
for using computers and playing digital games. Based on information on the background

surveys from the participants, the average amount of weekly gameplay across each of the
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participants was seven hours, the same as the national average. Game play time ranged
from an average of 1 hour to 14 hours each week. In addition, participants averaged
seven hours of reading each week. 62 percent of the participants indicated that their
favorite subjects were either Mathematics or Science, (N = 11 and 5, respectively). The
others preferred English (19%), followed by Computer (7.5%), Social Studies (7.5%),
and Art (4%).

58 percent of the participants had parental rules about when they can play games
and the length of time each day or each week they can play games. Each of the
participants shared some or all of these rules:

1. Playing video games before and for the same amount of time they do reading;

2. Complete homework or practice play an instrument before playing video

games;

3. No more than one hour of video gaming each day;

4. No playing of games rated M — Mature;

5. Either playing video games or watching TV on a given day;

6. Doing some outdoor activity before playing video games; and

7. No playing of video games after 9:00 P.M. each night.

Each of the participants had some experience using digital equipment ranging
from cellular phones, televisions, DVD, and MP3 players to video games in their homes.
In addition to their technological experience, the participants reported that they had the
necessary prior knowledge needed to develop the disciplinary knowledge found in
microeconomic principles as well as the social studies knowledge that could be learned

from RCT3. Each participant reported having exposure to basic algebra and discussions
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about using money in school; however, none of the participants reported having a class
course in economics or any formal course through social studies about business and
economics. Participants reported classes in general social studies related to history,
civics, and geography, and classes on the use of computers. They had ideas and exposure
to business through their everyday interactions with parents, peers, vendors, and various
forms of media such as TV or the Internet.

Table 4: Participants Average Gaming and Reading Hours Each Week

Participants Gaming Hrs/Wk Reading Hrs/Wk

26 7 7

None of the students were familiar with RCT3: Platinum and its 3-D designed
environment; however, seven of them had had experience with previous Tycoon games
and similar simulation strategy environments such as The SIMS. It was important that
participants had no playing experience with RCT3 because it would have made relating
learning to the gaming experience difficult.

Participants entered the study knowing that they would play a video game and
that they were part of study. They did not know the content area and had no intention to
learn disciplinary knowledge related to economics and social studies or skills related to
information and technology literacy. Participants reported they were interested in playing
games, having a good time, and were capable of learning anything in the game. A
discussion of tests results provides information on disciplinary knowledge, skills, and
their attitudes towards valuing and motivation to learn the content.

Overview of Data Analysis

Preliminary data analysis was done to ensure that the data followed the

assumptions of the match-paired t-tests and ANOVA tests used in the study. Exploration

68



of the data showed that there were no serious violations of the assumptions of these tests
for homogeneity of variances, independent samples, and normality. Since the study had
one sample, and a match-paired t-test was used to analyze the knowledge test and
motivation assessments, homogeneity of variances was not an assumption for that
analysis. Calculations of the skewness aﬁd kurtosis of the pre-knowledge test showed no
violations of normality in the distributions of the knowledge test, incremental
assessments, or motivation assessment.

In the analysis of the incremental tests for information literacy, disciplinary
knowledge, and game playing knowledge, the assumption for homogeneity of variances
was violated, but it was not of high concern because of the robustness of the ANOVA.
Examination of the histograms and box- plots revealed one participant outlier in the pre-
knowledge tests. The participant did not complete the pre-knowledge test making the
pretest score very low. This made the score numerically distant from others that were
based on a completed test. Thus the participant post knowledge test was removed so that
the knowledge test (pre-post tests) results would be more conservative. Cronbach’s
Alpha indicated that the motivation assessment, which includes the four subscales of
valuing, interest and enjoyment, felt pressure/tension, and perceived competence created
from the Intrinsic Motivation Inventory, had a reliability of r = .86.

Table 5 provides an overview of the results for each research question as it is
related to the type of test used to analyze the data source. T-tests were used for the pre-
post instruments (knowledge tests and motivation assessments).

Research Questions and Results
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Table S: General Statistical Results for Each Research Question
Tests Statistical Results

Research Questions

What did the participants

learn? - . . ,
Paired-t Statistically significant finding for economics

Disciplinary Knowledge: and social studies
Economics and Social Studies

Skills: Information and . Statistically significant finding for game
Technology Literacy Paired-t | ynowledge (technology knowledge) and
information literacy

Transfer: Near Transfer Paired-t | Ny statistically significant finding

] Statistically significant finding for transfer of
Transfer: Far Transfer Paired-t | ypowledge from game to real world contexts
beyond theme parks and business

What did the participants
value?

Paired-t | Not statistically significant for having intrinsic
Overall Motivation: Intrinsic interest for learning the content in the game.
Motivation
Motivation: Valuing Paired-t Statistically significant for valuing the content

(Economics) and the game

o ) . Not statistically significant for having perceived
Motivation: Perceive Competence | Paired-t competence in the game and content, but

increased pre to post means

o ) . Not statistically significant for felt pressure while
Motivation: Felt pressure/tension | Paired-t playing the game. Pre —Post means show

decrease in tension

o . Not statistically significant for having interest in
Motivation: Interest Paired-t | the game and content, but increased pre to post
means.

Table 6 summarizes the descriptive statistics for the participants’ disciplinary
knowledge in economics and social studies, game knowledge which accounted

technology and information literacy, transfer knowledge, overall intrinsic motivation to
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play games and learn disciplinary knowledge and skills, motivational expectations for

learning disciplinary knowledge, and motivational valuing for disciplinary knowledge.

Table 6: Descriptive Statistics for Knowledge Test and Motivational Assessment

Groups Means S.D. Std.Err N
15.48 2.92 .58 25

Post Knowledge RCT?3'
Pre Knowledge RCT3' 1320 247 49 25
Post Knowledge Econ & Social Studies® 20.64 3.51 70 25
Pre Knowledge Econ & Social Studies’ 18.04  2.96 59 25
Post Transfer of disciplinary knowledge’® 6.81 1.33 26 25
Pre Transfer of disciplinary knowledge® 6.08 1.70 33 25
Post Near Transfer* 544  1.04 21 25
Pre Near Transfer 508  1.00 20 25
Post Motivation to play and learn* 11527 10.38 204 26
Pre Motivation to play and learn® 11235 11.94 234 26
Post-Interest (subscale)’ 25.65  3.06 60 26
Pre-Interest (subscale)’ 2438  2.79 55 26
Post Value (subscale)® 4127  4.64 91 26
Pre Value (subscale)® 38.46 5.20 1.02 26
Post Felt Pressure/tension (subscale)’ 13.58 3.98 78 26
Pre Felt Pressure/tension (subscale)7 14.00 4.36 .86 26
Post Perceived Competence (subscale)® 3477 522 1.02 26
Pre Perceived Competence (subscale)® 35.50 5.08 99 26
Post expectancy’ 4835 498 98 26
Pre expectancy’ 49.50  6.46 127 26
Post value'’ 6692  6.38 1.25 26
Pre value'’ 6285  7.29 143 26
1. Knowledge of game/RCT3 scored out of 17
2. Knowledge of Economics and Social Studies scored out of 31
3. Transfer — scored out of 10 points
3a. Near Transfer — scored out of 7 points
4. Overall Motivation 25 items with 4 subscales — Likert type scale with a range from 1 to 6
5. Interest — Subscale of Overall Motivation assessment (5 items) - out of 30
6. Value - Subscale of Overall Motivation assessment (8 items) - out of 48
7. Felt Pressure/tension - Subscale of Overall Motivation assessment (S items) - out of 30
8. Perceive Competence - Subscale of Overall Motivation assessment (7 items) — out of 42
9. Expectancy derived from perceived competence and pressure/felt tension scale
10. Value derived from interest/enjoyment and valuing scale
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What did Participants Learn: Knowledge Test Findings
For the research question pertaining to what the participants learned the result is

presented in three parts. 1) For the knowledge of technology and development of
information literacy, 2) the knowledge of RCT3 (including knowledge of the game —
technology and information literacy), and 3) the transfer of disciplinary knowledge —
economics and social studies, the following hypotheses was tested:
1. Ho: there is no difference in students’ disciplinary knowledge and skills after playing

RCT3.

H1: there is a difference in the students’ disciplinary knowledge and skills after

playing RCT3.

Ho! pi = p;

Hp:p # po;

u; = mean disciplinary knowledge and skills before playing RCT3

p2 = mean disciplinary knowledge and skills after playing RCT3

The results indicate there was a significant difference in the participénts’

disciplinary knowledge and skills from pretests (M = 18.04, SD = 2.96) to posttests (M =
20.64, SD = 3.51) playing RCT3 to learn economics and social studies, ¢ (24) =-3.67, p <
.05, d = 0.80 (See Table 7). Thus, the null hypothesis that there is no significant
difference in students’ disciplinary knowledge and skills after playing RCT3 was
rejected. The sign of the t-statistic (pretest — posttest) indicates that there was a higher
post test score as a result of playing the simulation-strategy game RCT3. The test
examined questions about opportunity cost, supply and demand, and other basic

economic principles. Despite participants having no formal education in basic or
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foundational economics principles, results of the study indicate knowledge gains. The
effect size indicates that the game had a large effect, d = 0.80, /> = .37.
2. Ho: There is no difference in the participants’ knowledge of the game (RCT3) after
the gaming experience.
H1: There is a difference in the participants’ knowledge of the game (RCT3) after the
gaming experience.
Ho! pi = pz;
H;: ji# po
p1 = mean of participants’ knowledge of the game (RCT3) (including technology and
information literacy) before the gaming experience
p2 = mean of participants’ knowledge of the game (RCT3) (including technology and
information literacy) after the gaming experience.

Results indicate a significant difference in the participants’ game knowledge from
pretest (M = 13.20, SD = 2.47) to posttest (M = 15.48, SD = 2.92) after they experienced
the game, ¢ (24) =-3.77, p < .05, d = 0.84 (See Table 7). Thus, the null hypothesis that
there is no significant difference in participants’ knowledge of the game after engaging in
it is rejected. The sign of the t-statistic indicates that the posttest score is higher fhan the
pretest score and that the difference came after playing the simulation-strategy game
RCT3. This is an indication that the game had an effect on the participants and that effect
came after the participants acquired the technology knowledge and information literacy
in developing an understanding of the game. The effect size indicates the game had a

large effect, d = 0.84, ¥ = 0.39.
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Participants were able to develop game knowledge, including technology

knowledge. This is an important variable because playing the game and increasing game

knowledge including technology knowledge is needed to make progress, understand the

game, and develop disciplinary knowledge. This indicates that the participants were able

to understand and use the icons, tools, and symbols to progress through the game and

develop game knowledge in order to play.

3. Ho: There is no difference in students’ transfer of knowledge from the game and

about theme parks to other settings after playing RCT3 to construct disciplinary

knowledge and skills.

H1: There is a difference in students’ transfer of knowledge from the game and
about theme parks to other settings after playing RCT3 to construct disciplinary

knowledge and skills.

Ho: pi = pz;

Hp: i # uy,

p1 = mean of transfer knowledge (from the game and about theme parks to other
settings) before playing RCT3 to construct disciplinary knowledge and skills.

p2 = mean of transfer knowledge (from the game and about theme parks to other
settings) after playing RCT3 to construct disciplinary knowledge and skills.

The results from the analysis indicated that there was a statistically significant

difference in the participants’ transfer of knowledge from pretest (M = 6.08, SD = 1.70)

to posttest (M = 6.81; SD = 1.33), 1 (24) = -2.38, p < .05, d = 0.48 (See Table 7). Thus,

the null hypothesis that there is no significant difference in the transfer of student

knowledge from the game to other settings after playing RCT3 to construct disciplinary
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knowledge and skills is rejected. The sign of the t-statistic indicates that there is a higher
posttest score than a pretest score, and the difference may have come as a result of
playing the simulation-strategy game RCT3. Transfer questions included a range of
concepts that demonstrated understanding of using opportunity cost in settings unlike
theme parks. They also included understanding scarcity, dealing with resources, and
supply and demand. Responses to the questions indicate the study had an effect on
influencing the participants’ transfer of knowledge after the experience. The effect size is
moderate, d = 0.48, r* = 0.23.

Participants demonstrated transfefred knowledge to real world settings by
answering questions that dealt with use of resources such as money in non-game settings.
The effect size was moderate. This suggests that although there is evidence of transfer,
the claims about transfer are not as strong as expected. Nonetheless, this represents a step
in a positive direction about transfer and learning with digital games.

4. Ho: There is no difference in students’ near transfer of knowledge from the game and
about theme parks after playing RCT3.
H1: There is a difference in students’ near transfer of knowledge from the game and
about theme parks after playing RCT3.
Ho: i = pa,
Hy: py # p2;
u; = mean of near transfer knowledge (from the game and about theme parks) before
playing RCT3.
u> = mean of near transfer knowledge (from the game and about theme parks) after

playing RCT3.
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The results of the analysis indicated that there was no statistically significant
difference for near transfer from the participants from pretest (M = 5.08, SD = 1.00) to

posttest (M = 5.44, SD = 1.04) by playing the game, p = .14, d = .35.

Table 7: Match Paired t-tests Analysis of Knowledge Test

Source daf t p  d 0

Pre-Post Knowledge of Econ

& Social Studies 24 -3.67** .001 0.84 .93
24 -3.77** 001 0.80 .93

Pre-Post Knowledge of RCT3
24 -2.38* .025 048 .64

Pre-Post Transfer

24 -1.52 .142 035 .26
Pre-Post near Transfer

Note: *p < .05. **p < .01

Summary of Knowledge Test Findings

Despite no formal education about basic economics principles, overall there was a
significant difference in the gain in disciplinary knowledge and skills by the participants.
The game had an effect on the participants’ knowledge and skills, and the effect came
after playing the game. In addition, analysis indicates that, after playing the game,
participants were able to perform far transfer to other settings. It should be noted that
near transfer was not found, and this may be related to the fact that there were only four
questions, worth seven points, measuring that variable. The effect size indicates that far
transfer was moderate. Thus, claims about transfer from the game must be guarded until
further interpretive analysis.
Participants Motivation and Valuing: Motivation Assessment Findings

For the research questions asking, “‘What did the participants value in the game

and content,” the following hypotheses were tested. The research questions provided
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answer to participants overall interest and attitude towards the valuing of the content.
Further, answers indicated identity development as the participants developed a personal
interest or valuing of the game and content as a social practice. It has been shown that
during gaming, the process of gameplay is the way to construct knowledge. Thus the
overall motivation to play and to learn disciplinary knowledge cannot be separated.
1. Ho: There is no difference in the participants overall motivation to play and to learn

disciplinary knowledge and skills.

H1: There is a difference in the participants overall motivation to play and to learn

disciplinary knowledge and skills.

Ho: i = pa;

Hy g # pg,

p; = mean of overall motivation (interest, value, and competence) to play games and

learn disciplinary knowledge and skills before playing RCT3

u2 = mean of overall motivation (interest, value, and competence) to play games and

learn disciplinary knowledge and skills after playing RCT3

The results indicate that there was no statistical significant difference in the

participants’ motivation to play and learn disciplinary knowledge (social studies and
economics) and skills (technology and information literacy) from pretest (M = 112.35,
SD = 11.94) to posttest (M = 115.27, SD=10.38), ¢ (25) =-1.07, p = .29, d = .26 (see
Table 8). Since there is no significant difference in the participants overall motivation to
play and to learn disciplinary knowledge and skills, the null hypothesis is retained. The
participants’ overall motivation including interest, valuing of the content and game, and

perceived competence was fairly high before (M = 112 out of 150) they played RCT3 and
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increased slightly after (M = 115 out of 150) playing game (see Table 6). Thus, it is not
surprising that there was no statistically significant difference in the participants’
intrinsic motivation; however, it is possible that their motivation did not lessen as

indicated by the mean pretest to posttest.

2. Ho: There is no difference in the participants’ valuing of the game and the
disciplinary knowledge and skills after experiencing RCT3.
H1: There is a difference in the participants’ valuing of the game and the disciplinary
knowledge and skills after experiencing RCT3.
Ho: pi = p;
Hj: pi # po,
u; = mean of participants’ valuing of the game and the disciplinary knowledge and
skills before experiencing RCT3.
p2 = mean of participants’ valuing of the game and the disciplinary knowledge and

skills after experiencing RCT3.

The results of the analysis for the motivation assessment subscale for valuing
indicated that there is a statistically significant difference in the participants’ valuing of
the game and the disciplinary knowledge and skills from pretest (M = 38.46, SD = 5.20)
to posttest (M = 41.27, SD = 4.64) experiencing RCT3, 1(25) =-2.28, p <.05,d=0.57
(See Table 8). The null hypothesis that there is no difference in the participants’ valuing
of the game and the disciplinary knowledge and skills after experiencing RC73 is
rejected. The sign of the t-statistic indicates that there is a higher post test than pretest
score, and the difference came after playing the simulation-strategy game RCT3. This

also indicates the game had an effect in influencing the participants’ internalization of
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content and aiding in self-regulation with respect to playing the game and learning the
disciplinary knowledge and skills that they experience as useful or valuable for
themselves. The effect size is moderate, d =.57, ¥* = .27.

The participants valued the content of and the playing of the game. Although,
valuing had a moderate effect size, this represents some evidence that playing this
simulation strategy game allowed the participants who had no formal education in the
content area, and who believed that learning was not possible from games, to value the
content and playing the game.

3. Ho: There is no difference in participants’ interest and enjoyment for learning school
content while playing games after experiencing RCT3.
H1: There is a difference in participants’ interest and enjoyment for learning school
content while playing games after experiencing RCT3.
Ho: pi = p2;
Hj: i # pa,
p; = mean of participants’ interest and enjoyment for learning school content while
playing games before experiencing RCT3.
u2 = mean of participants’ interest and enjoyment for learning school content while
playing games after experiencing RCT3.

The results of the analysis for the interest/enjoyment motivation subscale data
indicated that there was no statistically significant difference in participants’ interest and
enjoyment for learning school content while playing games from pretest (M = 24.38, SD
=2.79) to posttest (M = 25.65, SD = 3.06), t (25) = -1.60, p =.12, d = .43 (see Table 8).

The null hypothesis is retained that there is no significant difference in participants’

79



interest and enjoyment for learning school content while playing games. The

participants’ interest and enjoyment was fairly high before they started the study, M =

24.38 out of 30 and increased slightly after experiencing RCT3, M = 25.65. The fact that

they volunteered to be in the study and were able to maintain their interest is a positive

sign of their enjoyable experience.

4. Ho: There is no difference in participants’ felt pressure and tension after experiencing
RCT3.

H1: There is a difference in participants’ felt pressure and tension after experiencing

RCT3.
Ho: pi = p2:
Hj: p # po,

p1 = mean participants’ felt pressure and tension before experiencing RC7T3

p2 = mean participants’ felt pressure and tension after experiencing RCT3

The results of the analysis for the participants’ felt pressure or tension while
playing the game under the conditions of the study was not statistically significant. The
null hypothesis that there is no statistically significant difference in participants’ felt
pressure and tension pretest (M = 14, SD = 4.36) to posttest (M = 13.58, SD = 3.98)
experiencing RCT3 is retained, ¢ (25) = .56, p = .58, d =-.10 (See Table 8). The
participants felt pressure or tension while playing the game, and constructing disciplinary
knowledge and skills decreased from pretest subscale felt pressure/tension mean = 14 to
posttest subscale felt pressure/tension mean = 13.58, both out of 30 (see Table 6). Thus,
the gaming experience may not have been stressful nor had enough pressure to adversely

influence participant experience.
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5. Ho. There is no difference in participants’ perceived competence in playing a game to
learn disciplinary knowledge.
H1: There is a difference in participants’ perceived competence in playing a game to

learn disciplinary knowledge.

Hy: py = po,

Hpp # p;

{1 = mean participants’ perceived competence in playing a game to learn disciplinary
knowledge before playing RCT3

M2 = mean participants’ perceived competence in playing a game to learn disciplinary

knowledge after playing RCT3.

The results of the analysis for the participants’ perceived competence in playing a
game to learn disciplinary knowledge and skills was not statistically significant. Thus,
the null hypothesis that there is no statistically significant difference in participants’
perceived competence in playing a game to learn disciplinary knowledge pretest (M =
35.50, SD = 5.08) to posttest (M = 34.77, SD = 5.22) playing the game is retained, 7 (25)
=.71, p = .48, d = -.14. The participants had a fairly high belief (pre-perceive
competence subscale mean = 35.50 out of 42) in their abilities to do well in the game, but
they did not know what disciplinary knowledge they were going to learn. After
experiencing the game, their perceived competence or confidence in their own abilities
decreased slightly, post- perceive competence subscale mean = 34.77. This may be due
to the fact that they did not know that they were going to be learning basic economics
principles and develop social studies knowledge. Nonetheless, they started the study with

high expectations to learn the game content in order to be successful at the game;
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however, they did not believe that school content was possible to be learned from “a
game.” After playing the game, they may have realized that learning school content was
possible. This is counter to the participants’ beliefs that learning is not possible in games.
This may be the reason why their perceived competence remain stable. Had they
expected that the content was to be learned or believed that school content could be
learned from games, then theoretically there could have been a statistical significant

difference.

Expectancy x Value
In assessing the motivation assessment using the Expectancy x Value model the

following hypotheses were tested.

la. Ho: There is no difference in participants’ expectation for learning disciplinary
knowledge.
H1: There is a difference in participants’ expectation for learning disciplinary

knowledge.

Ho! pi = pa,
H: i # po;
u; = mean of participants’ expectation for learning disciplinary knowledge before
playing RCT3
H2 = mean of participants expectation for learning disciplinary knowledge after
playing RCT3

The result of the paired t-test analysis for the participants’ expectations

(combination of the subscales of pressure tension and perceived competence) to do well
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was not statistically significant. Thus, the null hypothesis that there is no significant
difference in participants’ expectations for playing the game well and learning
disciplinary knowledge and skills pretest (M = 49.50, SD = 6.46) to posttest (M = 48.35,

SD = 4.98) is retained, 7 (25) = .94, p = .36, d = -.20 (See Table 8).

2a. Ho: There is no difference in participants overall valuing the gaming experience and
learning disciplinary knowledge and skills.
H1: There is a difference in participants overall valuing the gaming experience and
learning disciplinary knowledge and skills.
Ho: pi = p2;
Hj: g # po,
p; = mean of participants’ overall valuing the gaming experience and learning
disciplinary knowledge and skills before playing RCT3.
u2 = mean of participants’ overall valuing the gaming experience and learning

disciplinary knowledge and skills after playing RCT3.

There was a statistically significant difference in the results of the analysis for the
overall valuing in the expectancy x value model (combination of interest/enjoyment and
value subscales) for the participants valuing the gaming experience and learning
disciplinary knowledge and skills. The null hypothesis is rejected because there is no
significant difference in the participants’ overall valuing the gaming experience and the
learning of disciplinary knowledge and skills from pretest (M = 62.85, SD = 7.29) to
posttest (M = 66.92, SD = 6.38) playing RCT3, t (25) = -2.24, p < .05, d = .59 (See Table
8). The sign of the t-statistic indicates that there is a higher post test score than a pretest

score. This indicates that the game had an effect in influencing the participants’ valuing
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of the gaming experience and disciplinary knowledge by seeing it as positive and useful
for themselves. The effect size is moderate, d = .59, 7 =29,

The participants’ expectations were positive for gaming and due to this they
developed a positive attitude in the experience. Although there was no statistical
difference for the expectations to learn the expected content in the game, the means show
that the expectations were high even with their belief that learning as not possible in
games.

Table 8: Source Table for Motivation Assessments

Source df t P d )
Pre-Post Overall Motivation 25 -1.07 .29 26 .17
Pre-Post Valuing 25 -2.28% .03 57 44
Pre-Post Interest/Enjoyment 25 -1.60 12 43 .22
Pre-Post Felt Pressure/Tension 25 .56 .58 -10 .10
Pre-Post Perceived Competence 25 71 A48 -.14 96
Pre Expectancy 25 .94 .36 -20 .15
Pre-Combined Valuing 25 -2.24* .03 59 40
Note: *p <.05.

Like the subscale for valuing, in the expectancy x value model, the participants’
valued the experience of learning in a game, but their expectations to learn was not
statistically significant. Qﬁalitative results will show that the participants did not believe
learning was possible in games. This may be the reason why expectancy and perceived
competence was not significant, but valuing was significant because it allowed the

participants to experience learning in a novel and engaging environment.
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Summary of Motivation Assessment Findings

There was no significant difference in the participants’ motivation to play and
learn disciplinary knowledge (social studies and economics) and skills (technology and
information literacy). There was a significant difference in the participants’ valuing of
the game and the disciplinary knowledge and skills and this valuing came after playing
RCT3. There was no statistically significant difference for the participants’ interest and
enjoyment for learning school content while playing the game. There was no statistically
significant difference in the participants’ feeling of pressure and tension. There was no
statistically significant difference in the participants’ perceived competence in playing a
game to learn disciplinary knowledge and skills.

Overall analyses indicated that the participants statistically gained significant
knowledge of microeconomic principles and social studies that included supply and
demand, opportunity cost, and scarcity. They were able to transfer the disciplinary
knowledge and skills to real world settings. Participants also learned about the game
using game knowledge that included technology knowledge and information literacy. In
addition to knowledge and skills gained in playing the game, the participants valued
playing the game and learning economics and social studies principles. High pretest and
posttest means indicated that participants had high perceived competence, interest, and
expectations to do well in the study and this may have affected chances of getting a
statistically significant difference for those constructs on the motivation assessment. The
means of these constructs, however, indicate that the participants maintained their
interests and perceived competence. It was a positive sign to see that felt pressure and

tension did not significantly affect the participants’ experience. What the participants
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valued in the experience, why they learned, details about the specific content they
learned, their attitudes towards learning in a game as well as their play strategies will be

illuminated by the qualitative findings in the next chapter.

86



Chapter 5
Results: Mixed Methods

This chapter reports both quantitative and qualitative findings. The quantitative
findings are based on emergent player types generated from qualitative findings. The
chapter reports a more interpretive understanding of the empirical questions by
examining learning and motivation by the emergent player types, rather than the whole
group and it provides a view of how the participants progressed in the game. The chapter
is divided into sections that address the research questions, what strategies did
participants use to navigate in the game, what participants learned, and what did
participants value in the game and content. Results are shown from data sources namely
the knowledge tests, motivational assessments, participant interviews, observations, and
log sheets. The mixed methods section shows the re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>