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Executive Summary

In Pilot Year Two of th&lobaloria initiative, during July 20Q8une 2009, Globaloria was implemented in

thirteen locations throughout the state of West Virginia with 291 students. As students engage together in
situated learning in the Globaloria program, we suggest that thatyvate 6 contemporary learning
FoAfAGASEa GKIFEG FNB 06S02YAy3I Y2NB YR Y2NB -ySO0Saal
infused work and professional cultures. These abilities are the main learning objectives for the initiative,

and are biefly summarized as follows:

1. Invention, progression, and completion of an original digital project id@ag., an educational
game or simulation in the Globaloria context
2. Projectbased learning and project management in wilkased, networkedenvironment

3. Posting, publishing and distributing digital medfe.g., creating and uploading digital graphics,
interactive designs, videos, notes, prototypes, and games

4. Socialbased learning, participation, and exchange.g., forming and shargideas, process notes
programming codg

5. Information-based learning, research, purposeful search, and explorai@m., researching the
subject domain of a game; exploring design resoyrces

6. Surfing websites and web applicatior{e.g., game eamples, wikis, blogs, web apps

This study posed two research questions at the outset:
¢ In what ways is the Globaloria program engaging for the participating students at RTC?

¢ In what ways did students develop new skills and learning abilities throughptieicipation in
Globaloria in Pilot Year 2 (2008/2009)7?

These questions are addressed through qualitative case study findinB @iiree students The case
studies were developedsing several data sources including wiki activity, student project artifacts,
videotaped presentations,ral qualitative responses to the pramid-, and postprogram surveys.

One West Virginia case study student, Jonathan, isyea6old junior in high school, and participdtin

the first semester of the program only (Game Design |). The other two students, Cathy and Jason, were

both seniors and participated for the full year. After participating with a full class in the fall semester, these

two students elected taake GameDesign Il as an independent study during speingsemester, along

with three other studentsL & ¢+ & W2yl GKIFyYy FyR /| 0KeQa FANE( &SIk N
participant whohad participated in Pilot Year One of the study at RTC, and wRddhYear Two, took on

two roles in the program, as student, and as an intern of the World Wide Workshop Foundation.

Executive Simmary of Results

Cathy, Jonathan and Jasa@flectthree very different casetudy studentswho existin a single class

context, sharing the same educator ati: same levebf access ta commonset of curriculum materials

and resourcesThe findings for these students vary widely, and also share some common threads. The case
studies provide significant insights into both research questions posed.



Cathy

Cathy presented asstudent with midrange prior school achievement, for whom Globaloria brought out
qualities of perseverance and problesolving in her quest to learn programming to complete her team

game in the fall semester when other students batkut of their intended oles. After struggling in the

first semester to become the lead programmer in her team, she decides to continue on in Game Design Il in
the spring, and along witht@ammate develops one of the highestoring games in Pilot Year 2, across

the entire WVhetwork of schools Cathydevelofs a valuable set of project management and

computational skills across the CLA categories that we expect are likely to transfer into future learning

S E LIS N& Sy OS 4 @arnlthd BdnasgarheYallécts what the field ofteicational technologgalls a

G @A NI dzI £ 8fd whighlibezétikdéntendiffively includeseveral useful instructional strategieslong
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Across the yearlong timeframe, Cathy shows evidence of developing CLA 1 (inyaeijpaession, and

completion of an original digital idea), in that she gained knowledge of origination of a game idea through

two iterations of paper prototyping and design proposals, and then went on to develop and complete two

game design projects. Cafyda A LINA Y 3 aSYSAGSNI IFYS A& SSNE 2NRAIAAY
prototype, and it appears that she has succeeded in overcoming some of her difficulties with Actionscript
programmingexperienced and detailed in Semester One

She also demonstratdhat she has excelled in CLA 2 (projeased learning through online project
management in a wikbased network environment), largely by using the experience in Semester One with
the unfinished work to more effectively plan, manage and create a complad€unctioning game in
Semester Two, operating within the constraints of the game idea, the technological functionality, and the
given timeframe.

There is also evidence to suggest that Cathy is proficient in CLA 3 (publishing and distributiecreétedlf
digital media artifacts). The wiki metrics indicate that she is one of the most active students in the class
during some months in her wiki edits and uploads. There was ample data online supporting the case study
findingsfor Cathy, including papqarototype videos, assignment files, presentation videos, project files and
final game files.

/ FGKe ftaz2 FaadzySR I £ SFRSNAKALI NRfS Ay @2dzy3aSNI a
semester. Her mentorship of younger students provides ewidesf CLA 2 as well as CLA 4 (sbeiséd

learning, participation, and exchange in a networked environment). Also supporting CLA 4 are-her self
progress notes as a reflective exercise at times, to share her thoughts with other participants. Additionally,
while not frequent, her blogs show a high level of reflective thinking.

The opportunity in Semester Two to choose a new game subject domain and make adjustments to the
game design process attempted in Semester @neeared to be quitdeneficiall 2 / 3learkiggQ
outcomes

Jonathan

Jonathan on the other hand presented as a previously-aheving student who struggled in Globaloria

because the program required students to become probkstvers who are motivated to find solutions to

their own design izNRf Sa® W2yl G§KFy 06SOFYS FTNUHZAGNI 6SRItoe GKA3Z
does not appear that he developed in CLA category 1, wi@abtes nvention, progression, and



completion of an original digital project ideane of the main goals of the coerdHe does offer evidence
however that he has become more sailvare as a result of his experience.

Jonathan makes an interesting case study student for the contrast he poses to Cathy and Jason, which
follows. Clearly, the program did introduce him to dheng he was passionate about, and that was
creating digital music. Further, as indicated in his achievement of the highest number of wiki edits and
uploads, he has gained skills in CLA 3 (publishing and distribution-ofestifd digital media artifactssing
wikis, blogs, and websites).

Jonathan seems to portray his experience in mixed terms, offering sometimes positivepeets

regarding his experience, and other times indicating that he is having difficulty and is frustrated. He

presents as beingoncerned about his grades, often noting quantitative attributes of his work, such as the
length of a music clip or length of his final presentation. While he began the course as an avid game player
and expected to excel in game design, by December whkedawhat is most difficult about the course in
themidd dzNIISex W2yl GKIFy SELINBaasSa 2L8yte GKIFIdG KS KI a
difficult thing about this class is the coding.is hard to find the right coding and get that code tork:
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enjoyalde, however these comments contradict his asigdrvey comments reflecting that he felt he needed

greater support from the educator in learning programming. It appears that Jonathan has mixed feelings

about the way he is learning in Globaloria, and lostiraiton when he became frustrated along the way.

Mrs. S offers some comments withe observation that students who are willing to tinker and experiment
ultimately find solutions to design problems, whereas some of the-GBK students who usually excel

actually find problemsolving quite difficult and lack patience to figure things out. It appears that Jonathan

was not particularly patient and was quick to become angry in the face of design hurdles. -tdp @t

that maybe Globaloria made him becommre patient. This finding warrants further exploration.

However,sef SR f S Ny Ay 3 | LIS NBR (2 RSGSNI W2yl GKIYy @gK?2

Jason

As a secongear participant, Jsonexcels in this mentorship role, supporting other studentthigir game
design efforts, developing tutorials, and documenting the class in twodoitiimentary videosln his role

as a student, hifinal game ¢SIM (Sigma lota Mu) Universgys attractively designed, imaginative, and
receives an abovaverage gamevaluation numeric value. Taking into consideration that he worked alone,
it appears that this value reflects a relatively high sdodicative entirely of his own skills (in contrast to
games reflecting team work whose scores reflect knowledge disgibtiiroughout a group)However,

WI a 2dbiqtédr was somewhat disappointed that he did not make greater efforts to finish his game at the
end of Semester Two.

Jason imaginatively plays with his identity as a college student in the content domain aintiee gossibly
to prepare himself for this new endeavor. As a second year student, Jason advances in his programming
skills, and shows strong evidence across the most constructionist CLA categories for his knowledge gained.

In considering the 6 different{C! & G KIF 0 Df 201 f 2NAF LINRPY2(3Sas WIaz2yQ:z
CLA 6 (surfing websites and experimenting with web applications and tools) as there is not much data to
show that heengaged in activity relevant to this ClTere is also mininh&vidence to support practice



with activities of CLA 5 (informatidmased learning, purposeful search, and exploration) as he does not
conduct research to support his game idea.

Jason expresses proficiency in CLA 4 (sbaidd learning, participatioma exchange in a networked
environment); he has demonstrated that he can collaborate using Web 2.0 tools as he maintains a blog,
posts regularly to his wiki, and makes himself available to other students via instant messaging. He has also
commented on thawiki pages of other students, exchanged feedback with them, and presented his
prototype and iterations of his game. He also demonstrates strength in CLA 2 (firagext learning

through online project management in a wik@sed networked environment) themh his thoughtful

planning and prioritization of game elements. And, he presents some of evidence ofi@&hation,

progression, and completion of an original digital project idea) in the overall conceptualization of SIM
University, and at minimum ii@tended and planned functionality

Jason also states in his final presentation that his participation in Globaloria has inspired him to choose
English Education as an intended college major, which will likely lead him to a teaching job one day. He
credis his participation in Globaloria with helping him discover this interest in teaching. His participation in
creating tutorials and his interactions with younger students indicates he has a high proficiency in and
enjoyment of teaching and presenting edtioaal materials to an audienceHis creation of tutorials offers

initial evidence that when knowledge is developed and learning processes are shared by students in the

form of selfmade tutorials, archived versions of tutorials as learning process@gifaight be successfully

dzZa SR 0@ Fdzidz2NBE O2K2NIia 2F Df26Ff2NAI LI NGAOALN yia
processes.

Summary ofRecommendations and Conclusion

A further thread that has been woven as a theme throughout all the cagbg iextent to which students

are expected to engage in sédfd learning. All students mention the difficulty of this, and all students
discuss and provide evidence of struggling with coding. At the same time, the students also offer evidence
of enjoymert in the autonomy afforded by seléarning.

While, pure and simplegame design requires hard workappears that improvements could be made to
the Globalorigprogramin the following two areas:

1. Improving scaffoldig support to students: It appears students participating in Globaloria could use
more direct expert guidance and scaffolding when they are beginning to shape the plans for their
projects, andwhen they neechelpin the moment,in their design programmingandgame
development

2. Enhancing the structure of the curriculum: It appears that especially for sseghester students,
the Globaloria curriculum and resource materials could be reviewed and optimized to enable
students to create a complete and finalgpect in the given timeframe.

In addition, it appears that the wiki is a platform of student sharing, expression and exchange that may be
going undetutilized by students due to the lack of ease with which it facilitates dialdgtuglents have

become accstomed to using slick synchronous and asynchronous communication interfaces including
Facebook, chat and phone texting. Facebook comment features allow for discussion of student posts in a

NI LIAWRZ Sl aeée G2 dza$S Ayl SNFIROSM &K dBaKS AdA YA Ba 02SNHIKyF 7
optimal in sparkingxchangeandteam collaboration as it existed init Year2. As the World Wide



Workshop continues to develop the wiki platform, we expect to expand its social media features to become
more seamless, to encourage more fluent communication among students about their work, in the context
of their file postings.

Overall, the case study findings provide amplaelemtce that the project founders and staff, and
participating school administratiorendteachersare making ample strides in implementing and continuing
to refine the Globaloria prograpand that the present participating/est Virginisstudentsare engaging in
positiveexperiences thaare affording than the opportunity todevelopcontemporary learning abilitiegn
preparationfor successfuf dzii dzZNBS & Ay  (-8rivdngrabessiohaldredvioRnEAts and

cultures.



Introduction

In 2006, the World Wide Workshop FoundatiarNY Gstablished theSlobalorianetwork. Globaloria
empowers young people in economically disadvantaged and technologically underserved communities to
experience a valuable new way of learning through the creation of intricate web content, including
interactive webgames Broadlyspeakingthe GlobaloriaLJINE 3 NJ YoRia to help aldsd the digital
literacyand participationgaps that exist in the United Staténd worldwid§ by empowering young people

to engage in workshopased game design projects faeitied through the use of a Web 2.0 social learning
network and virtual collaboration and support.

In 2007, the World Wide Workshop Foundatitdr NIi Yy SNBR A GK (GKS 2Sad +ANAAY
Technology tastablish theGlobaloriaWest Virginigilot, asamodel for astate-wide network and

curriculumto transform public educatiorespecially in its poorest rural locatiorithe organization has

developed a technology platform and a curricular program that provides opportunities for young learners

to engaye in social and collaborative game design and construction using a network of Web 2.0 tools and
resources including Flash softwaesgrogrammablewiki network a resource website, and community

blogging Figure 1 depicts the Globaloria learning formutewhich teachers and students learn together,

using online tutorials and resources for game design and Flash programming, along with live, synchronous
vitualandinLISNE 2y (GSOKy 2t 238 GNIAYyAy3aa yR GOANBdZ f 2 F1
design and development.

Globaloria is suitable for engagingddle schoglhigh school, andollegelevel studens. Funding and
supportis provided bythe currentoffice of theWV Governor Joe Manchithe WV Deartment of
Education, Benedum Foundati, Verizon, the Knight Foundation, and the Caperton Fdiegoal is to
increase the number of students in WW&/10,000 in the nextew years and then start replicéng the
program in other states.

Figure 1 The Globaloria learning formulRrojectbased, Student Centered, Social Learning
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Purpose of this Study

This paper reports findings from Pilot Year Two (PY@)®fmodel implementatiornn the state of West
Virginia In this report, we focus on resulfisr a single pilot location, Randolph TeataliCentemvhich is a
vocational technical high school Elkins, WV. Theport addresses two maiResearch Questian

¢ In what waysds the Globaloriggrogram engaging for the participating students at RTC?

¢ In what waydlid students develop new skills atehrning abilitieghrough their participation in
Globaloria in Pilot Year 2 (2008/2009)

These questions are addressed through qualitative case study findinBS @irree students OneWest

Virginia ase study studentlonathanjsa 16year old juniorin high schooland participated inthe first

semester of the program only (Game Design I). The other two students, Cathy and Jason, were both seniors
and participated for the full year. After participating with a full class in the fall semester, thessttwlents

electedto take Game Design Il as an independent study duringphi@gsemester along with three other

studentsL G gl & W2yl G4KFyYy | yR [/ | Jakob Qasa Jedohdarparticifanthvhc2 ¥ LI- N.
participated in Pilot Year One tife study at RTC, and who in Pilot Year ok on two roles in the

program asstudent, andas anintern of the World Wide Workshop Foundation

6 Contemporary Learning Abilities

As students engage together in Globaloria, we suggest that they celivabntemporary learning abilities

thatare0 SO2 YAy 3 Y2NB YR Y2NB ySOSaal NE 7T2MusedzO0SaaTd
work and professional cultures. These abilities are the main learning objectives for the initiative. Table 1
provides he 6:CLAs and some examples of activities in Globaloria that are designed to cultivate these

abilities. The full set of Globaloria activities that cultivate the CLAs can be found in Appendix A. Their
developmentand conceptualizatiors addressed in greateletail in papers by Reynolds and Harel Caperton
(2009a & 2009b) resulting from Globaleri&¥est Virgini® BY Implementation.

Table 1. Contemporary Learning Abilities (CLAS)

Contemporary Learning Ability: Examples of Globaloria activities that cultivateCLA:

1. Invention, progression, and ] ) . . .
completion of an original digital e Choosing and researching a subject for a game design projec
project idea (e.g., an educational e Writing an original game narrative angheoposal to explain the
game or simulation in the gameds purpose and main subj
Globaloria context e Programming and completing a final game

2. Project-based learning and e Coordinating and managing the process of building the game
project management in wiki (designdocument, user flow, budget, schedule, introduction,
based, networked environment overview, treatment, competitive analysis, t@ark, planning,

managing implementation procgss
e Managing the team work (defining and assigning team roles,
coordinating tasks, and executing one's rdtbiwthe team)

3. Posting, publishing and
distributing digital media (e.g.,

Creating a wiki profile page and project pages

creating and uploading digital e Integrating and publishingxt, video, photos, audio,

g_raphlcs, interactive designs, programming code, animations, digital designs on the wiki pac
wdeo;, notes, prototypes, and e Posting game design iterations and assets to wiki

game



4. Sociatbased learning,
participation, and exchange(e.g.,
forming and sharing ideas, proces:
notes, progranming codg

5. Information -based learning,
research, purposeful search, and
exploration (e.g., researching the
subject domain of a game; explorir
design resourcgs

6. Surfing websites and web
applications (e.g., game examples,
wikis, blogs, web apps

Collaborating by using Web2.0 tools, such as posting to wikis,
blogs, open source help forums, Instant messaging
Exchanging & sharing feedback & resources with others by
posting information, links, source code questions and answers
Reading angdommenting on blogs and wiki pages of others

Searching the Web (using Google, wikipedia androgberces)
for answers and help on specific issues related to programmin
games

Searching and finding resources on MyGLife.org network,
website, and wiki

Searching the Web for new Flash design, animation and
programming resources

Surfing to MyGLife.org starter kit site and other game sites an
playing games online
Keeping track of and bookmarking surfing results that are rele

to projects
e Browsing Web2.0 conts sites such as Youtube, Flickr, Blogs,
Google Tools

¢CKS a/['aég IINB I 2Nl Ay3a FNIYSE2N] GKIFIG S I NB 02
development in the Globalori&est Virginia pilot projeciThey serve as outcome objectives and are key

drivers for the continued program design and curriculum decisions made in developing the program.
¢CKNRdzZIK LI NIGAOALI GA2Y Ay DELADdevel@NIpardlel, godtribStethtachi  ( K
other, and are best achieved in an integrated wasptlgh constructive, projedbased activities that

engage learners in a wide spectrum of technology uses.

The Globaloria program offers a new and unique model of Constructionist learning towards meeting the
202SOGAGS 27F 0S50 3GSNIrrINGehlinNForK Fhis fiath&wlork iQainew 1&g/ S NB T 2
innovation, and represents a departure from many traditional digital literacy initiatives in place {Diliy.

O2y OSLiidz t ATFGA2Y FTRR&a (2 GRAIAGf 1907 BaBdd]2@D3;¢ & OK 2
DiMaggioet al.,2004; Eshe’lkalai, 2004Eshet & Aviran2006).

Very few if any,of these objectives are being met in traditional educatiand students are entering

college and the workforce unpreparedth digital skills Thus, v believe that any student achievements in
their CLAs are significarithe World Wide Workshop Foundation and their pioneering school partners are
FLILJX @Ay 3 (KA& Y2RS thowlby trainiggrRuhdaverking idtizddth/edicator® &nd 2 £ &
students smultaneously. The program is ayBar pilot, and is continuing to be refined and developed
iteratively. As wedocument student advances in their CLAs longitudinally across timexpezt to find
evidence that participating students are integrating theddities into their professional skdkt earlier,

and more effectivelythan theirpeers whohave not participatedleading to expanded life and livelihood
opportunities



RTC, One ofTwenty -Four WV County-Level Regional Technical Centers

Among the tlirteen Pilot Year 2 participating schools was Randolph Technical CentergRagmnal

vocational high school offering programs to students from Elkins, Harman and Tygarts Valley. Students
specialize in one of several programs, such as Automotive Tiegydill and Cabinet, Business

Education, Masonry and Power Equipment Systems and must take at least four classes in their
specialization. Some RTC classes are also offered at the high school and all students in the dtGléaloria
program were enrolledhtere. Students at Elkins High have their time divided into 4 blocks of classes each

day and can schedule a class at RTC during any of these blocks. Approximately 90% of Elkins High students
take at least one class at RTC during their high school career.

Most counties in West Virginia offer technical education via regional centers, high schools, colleges and
specialized facilitie5.Career and Technical Education programs utilize over 300 schools and are available
to students in every county. The programperates 34 high schools, 24 county centers with five or more
occupational areas, 7 muitiounty centers, 16 colleges/universities offering career/technical education and
3 specialized facilities. The US Perkins Grant program subsidizes some of thatstten

RTC has a computer lab, with about 25 reematdel desktop Mac computers.

Randolph Technical Centdnitp://ravc.org/

[RTC] opened its doors during the 1976

school year. During the past two and a half
, decades, literally thousands of students have
received training, developed leadership skills
and grown into productive citizens via the
Center. Virtually every area of employment in
Randolph County can boastgraduate of the
Randolph Technical Center. Graduates have
become employed in professional, non
professional, technical and skilled careers.
Approximately 56% of our graduates continue
their education; another 42% become
employed within the first three gars following
graduation.

Figure2. Randolph Technical Center (RTC)
Elkins, WV

! SeeWV Department of Education websitgtp://careertech.k12.wv.us/
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Figure3.Composite of the Mac Computer Lab at RTC, antkséear 2 students

Globaloria integration into RTC Course Schedule

RTC was a returning pilot location in 2008/2009 that also participated in the 2007/2008 school year. Prior

to Globaloria, no high school classes about game design, Web 2.0 activitiesabnstworking had

previously been offered at RTC. Globaloria was implemented as an elective coursGasailedesign I,

offered for credit during school hours to students in grades 9 through 12 and integrated with the Business
Education curriculum fathe 2008/2009 school year. Twentlyree students participated in Pilot Year 2 in

the fall semester, taking a Game Design | course. Then in the spring semester, Game Design Il was offered
as an independent study course in which five students enrolled antitjpated (three of whom were

participants from Pilot Year 1 in 2007/2008, and two of whom continued on from the Pilot Year 2 fall
semester).

The full set of syllabus topics for GlobaleVigest Virginia is provided in Table 2. Students proceeded
through the Game Design topics in the fisetmeste&, and Game Development topics in the second
semester. Some first semester students jumped ahead and explored some of the Development topics in
Semester Two, but these were not required.

1C



Table 2. Syllabus forGlobaloria

I. Getting Started Ill. Game Development Topics
Course Overview Development Plan
Create Your Profile Intro to ActionScript
Create Your Blog Programming Practices
Participation Guidelines Learning from Others

Finding Solutiois

[I. Game Design Topics Moving on a Path
Playing to Learn Special Effects
Choosing a Topic Scrolling Background
Mini Game Project Score Keeping
Imagining Your Game Collision Detection
Paper Prototyping Sound Effects
Planning YouitGame Timer
Drawing in Flash Character Effects
Adding Navigation Drag and Drop
Adding Animation Platforms
Adding Sound Running, Jumping, etc.
Adding Interaction Coding "Enemies"
Assembling the Game Testing and Debugging
Presentig Your Game Participation Guidelines

Publishing Your Game

Each separate topic offers relevant online learning resources, activities and assignments. They can be
explored in deptlonlineat the following link: http://myqglife.org/usa/wv/rtcwiki/

Student learning is supported by their educators, through online resources and tutorials, through periodic
virtual training offered by the World Wide Workshop Foundation, and through sharing and coliainorat
with their peers.

Method

In this paper, we use case study method to explore the performance of three students. We also draw from
results of a content analysis conducted upon all Pilot Year 2 games, providimgntifegicvalued 2 NJ & & O2 NB
that wascalkulatedfor the gamegpresented in the case studieshen the game was coded using iater-
coderreliable content analysis coding schem&he approaches utilized in the case studies and content

analysis are described as follows.

Case Studies

In the 3 cas studies, for each student we present findings as they emerged in chronological sequence in
the data across Semess®neand Twa. The data sources for each case study are as follows:

11


http://myglife.org/usa/wv/rtcwiki/

A 4 Educator Progress Reports submitted quarterly to the World Wide $WogkFoundation,
LINBaSydAy3 || OoNRARST aedyz2lLlara 2F SIOK addzRSyidQa

{

{

{ G dzR S y {pragtam kivayiresponses to 9 opended questions (conducted in January for
Jonathan, and in May for Cathy and Jason)

dzR S y:pragrém duiNgs responses to 5 opended questions (late August);

(et

z

.

dzR S y-prég@m ivdy responses to 13 opended questions (early January);

(et

Wiki posts (including text, video, game design files, graphics files, Flash project files, code);

Blog posts

o To To Do Do I»

Post hoc interview with theducator to clarify and confirm some findings

Case study studer@tonathan participated in Semester One only, and students Cathy and Jason participated
for a full year. In each semester, the students met daily (Monday through Friday) for 90 minutesgtotalin
about 7.5 hourger weekof in-class time.

To make sense of all the extensive data and develop the student case studies, we batched the disparate
datafrom all of the sources by student, and dyronological order, and developed observations about
student performance across time based on the content observed and revieisde batched the data
together and reviewed student performance, certain trends and findings emerged for each.

Chronologically, Semester One data sources used were as follows.

FirstHalf of Semester One (September/October, 2008):
A First Educator progress report (September, 2008)
A { i dzR & yetagrem duiMES responses to 5 opended questions (late August);
A student Wiki activity aah blog posts for this timeframe

Second Half of SemestOne (November 2008 arly January 2009)
A second Educator progress report (December, 2008)
A { i dzR & y-firég@m suNéY responses to 13 opended questions (early January);

A { i dzR & y {pragiam sigvayiresponses to 9 opended questions (conducted January for
Jonathan)

A Student Wiki activity and blog posts for this timeframe
A Posthoc interviews with the Educator

Then in Semester Two, the data sources were as follows.

First Half of Semester Two (January 2@arly March 2009):
A Third Educator frgress report (March, 2009)
A student Wiki activity and blog posts for this timeframe

12



Second Half of Semester Two (L-Barch 2009 June 2009):
A Fourth Educator progress report (June, 2009)
A student Wiki activity and blog posts for this timeframe

A { i dzR Bogtipragiam survey responses to 9 opended questions (conducted in May for Cathy
and Jason)

A Posthoc interviews with the Educator

In the case studies that follow, we present observations, evidence from the data, and summarized findings
foreachindividzl f a4 G dzRSy Gz NBf I G§SR (2 (slentengdgededtiandi 62 NBa
contemporary learning abilities gained. The resulting cases present a narrative of student engagement,

and in many ways the data presented tells its own story.

We wid to note here that the Wiki served as a valuable data source in that it offers a history of all student
actions. Students must login each session in order to contribute anything to the site, so their actions are
recorded and searchable in the Wiki histand archives. Further, the wiki provides automated overall
YSGNRO&A FT2NJ SI OK AYRAGARAzZ f aididzRSyiQa FOGAGAlRE oy
didzReé ISYSNIGA2Y o0& NBaSIHNDKSNE ¢K2 eédamnposied® NJ Ay 3
work as a main data sourée.

Content AnalysisMethod
For each student, we also provide the content analysis coding metrics for the final game artifact they

created with their team memberd SdzSy R2 NF RSTAy Sa 02y i Sopjéctive,y | £ @ aA &
jdz yGAGFGAGS Fylrfeara 2F vYSaal3dS OKINIOGSNraidaodat
bSdzSyR2NF SELXFAyAE (KOG Ay 2NRSNI G2 dzad O2ydsSyd |
primary subject of the investigatiégn 6 LJ® mno® { KS YIF{1{Sad NBFSNByOSa G2
y2i8a (KIG F¥2N SEFYLX S &aikKS GSEG 2F | FAtY AyOf
OKIF NI OGSNRTFGAZ2yasE YR FyeGKAy3a StasS 2% YSIyAiy3a LI

Content analysis suits our research into the form and message of final student games for two reasons. First,

' LINAYFNE AYRAGARdIzZ € 321t 2F GKS LINPINIY A& G2 Tt
game artifact. Thus, there are fational constructive qualities of the games that cardoalyzedand

measured. Secondly, as part of the overall mission of Globaloria, students are encouraged by their
educators to produce games with social or educational messages to them; that is, granmpesposefully
constructed with the goal of conveying messages about social or educational topics. That said, some
students choose to create an entertainment game in cases where educators give them the option to choose
whatever theme they wish. Thus, wave found that we can categorize game subjects into three domains:
educational, social issues, or entertainment.

In this way, the medium itself (the game design and functionality) is considered part of the message.
Furthermore, our coding scheme touchas the deeper subtexts in the game content as well (seen for
instance in the topics that students choose, such as global warming, and the way they express the game
narrative).

2 In Pilot Year 2we did not conduct site visits. In Year 2 we sought to evaluate whether the wiki data sources we used
were sufficient for captimg the learning process. We wished to consider how much we can infer about a case, and
about studentsé | earning, drawing upon the actual worKk
is important because we expect that actual studerk produced will be a key data source for the research moving

forward as the project grows.
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Our content analysis procedure was conducted using a coding scheme that vedspel toevaluate
a0dzRSyGaQ Sy3alr3asSySyid IyR RSOSt2LIVSyld 2F ySg aiAff
West Virginia (the 2068009 academic year). Researchers who were working remotely from the actual on
the-ground project in West Vingia developed the coding scheme, through virtual interaction and play with
a0dzRSyGaQ FAYIl f 1 Rbsa sodidisbued, #dicatind énd entelialnmeénténde games
students created and posted online during their Globaloria involvemeRtlat Year 2.

¢tKS O2RAYy3 a0OKSYS YSIada2NBa FSIFGdz2NBa Ay adadzRSyidaq
allowing for inferences about valuable learning that resulted from student garaleéng.For the purposes

of game content analysiand given lhe wide variation in quantity and complexity of features included in
student games, we define "game" as: a file that goes beyond a mere image, to include some level of
interactivity, in which, at minimum, the file provides response to the player, basedpiayer action. We

further classify a "game" as a game that reflects a .SWF (Small Web Format) file, with at least a button or
character that moves and a response screen based on clicking of buttons/objects.

The coding scheme draws upon the majorob@& 2 F G KS Df 206F f 2NAI LINPINF YY
GontemporarylLearningAbilities (CLAs) (Reynolds & Harel, 2009). The coding scheme presents a robust set
2F 3IFLYS FUGUNROdzISa (G2 0S O02dzyiSRTE ¢KAOK YIinal 2 (K
game indicates that he or she has gained knowledge in the related CLA dimension, because in order to code
the game with a given attribute requires learning the given skills.

¢tKS O2yiSyid lylteaira O2RAYy3 &aO0KS Y8y leadingsbiiNg, oy | y R |
F20dzaAy3a 2y a0GdzRSydaQ | Oddzr £ 3l YS-omy8anstractonisi 2 N] 02y
program of projectbased learningThree coders reached an average of over 80% reliability when coding

10% of all 95 games cried in pilot year 2 across the 13 Globaloria pilot locations. This is an acceptable
reliability level for content analysislhe final content analysis coding scheme we used is presented in
Appendix A of this studyAnalyzing games provides us with dirdcy & A 3 Kia Ay (G2 &ddGdzRSy (a
CLAs in the following wayB&ppendix A provides the specific codes used for each coding scheme category
below.

CLA 1: Invention, progression, and completion of an original projecfadeaeducational game or
simulation

A Indicated by the following coding scheme categories (and individual codes within):
a. Game Design
b. Game Functionality,
c. Game Audio Visual, and
d. Game Subject/Narrative

CLA 2: Projedbased learning and project management in wikised, networked erikonment

A Indicated in particular by the following coding scheme categories (and individual codes within):

a. TheGamePlanandDema (1 Qa Ay Of dzaA2y 2y (GKS GgA1AZ Iy

b. Game Functionality, Game Audio Visual, and Game Subject/Narratbgodas
(because to achieve these categorit® student needs to have successfully project
YIEylF3SR GKS 31 YSQa RS@St2LIYSyiduvo
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There coding scheme we used predominantly codes for CLAs 1 and 2, and thus the higher the score, the
greater extent of learningds occurred in these two CLA categariescause in order to include the

elements coded, the individual must have the requisite knowledge to démothese more Constructionist
CLAs 1 & 2, the game artifacts themselves (measured and reported upomisrée the strongest
indicators.While it is an imperfect metric afdividuallearning because in two of the three case studies
presented, the students worked in teams, the value attributed to the games provides a metric for
comparison between and amonbd games as artifacts, and with the aligning case study datzaweain a
sense of whaggame design and programmimngles students playedithin their given team context.

To some extent the coding scheme also addresses CLA 3 (posting, publishingrdmdiniistliigital media
designs, videos, graphics, notes, and games) and CLA 4-fesddllearning and exchangajdicated by
the coding scheme category of playable ggmesentation on the wikiyhich requires students to publish,
share and discuss tiregame artifacts with other studenté&\nd, © some extent the coding scheme also
addresses CLA 5: Informatibased learning, research, purposeful search, and exploratitimat we have
1 code about student research that appears to have gone into theegzarrative.

This approach to evaluation provides an alternative to administering a standardized knowledge test. Here,
a0dzRSyitaQ 1y2¢6fSR3IS IILAYSR Aa SOFfdad G§SR GKNRAAK A
constructionist work towards arfal, completed project, based on a set of learning objectives. A full
methodological description of the coding scheme development is presented in the Globaloria report by
wSey2ft Raz {OAlf R2YyS g IDevildping a/Coritdft Ningsjppkanehton v Sy G A G
aSladNAy3a {GdzRSYd 9y3F3ASYSyld Ay [/ 2yaiNuHzOGAz2yAad D
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GlobaloriaWV case study student Catlsya senior at RTC in
2008/2009, age 17, and it is her first year participating in the
Globaloria program. She panipated for the entire year,

electing to continue on as an independent study student in

Game Design Il in the spring semester. Regarding her

background, she stated A g | & 2Ny Ay 9fl1Aya

0
a2yiNRasS Iff Yeé fATF@axnesahd Syaze =
L @Ay3 @g2fttSeoltt FyR az2Faolffd
OF NBSNJ LX Iyazr akKS adrdisSaz ar LX I
LIKEaAOlt GKSNIYLAAG®E
Cathy states in her first blog post that her reason for taking part
in this program was that she didbhknow much about computers. Asked why she chose to participate, and
what her goals were, she states in herf@relzNISe > aL (K2dAKG GKFG 3IFrYS RSa
AYGSNBadGAy3ad ¢2 fSFENY K2g¢ (G2 YIF1S | yRalddabhe I+ YSaod
states in the pred dzNIZS @ > GA KIF @S y2 ARSIF® A KIFI@Syuid NBIFffe

We chose Cathfipr case study because she exemplifies a female high school student who has little
background in technology prior to starting the course. @atlso did not have a prior interest in gaming but
her curiosity was piqued when she saw a degigented class offered at her school, so she decided to try
something newCathy is a student who thinks knowing more about technology might help her intine f
but is not entirely sure yet in what ways.

Through her experience, we observed Cathy grow in confidence, evolving in her first semester team project
FNBY KSNJINRES Fd 3INILKAO RSAAIYSNE AyiG2z 0S02YAy3
perseverance and seiffitiative in solving design problems. Due to her successes in the first semester, she
continues on in Semester Two with a new game design collaborator, Emma, to create an educational game
Ottt SR a[ SI Ny GKS .g#irgt frizetin allokal RlashSygihie desigalfgstigal. y y A Y

We believe Cathy is typical of many students in this age group who haveliitiiéechnology experience,
but find a valuable learning experience in the activiaéierdedin the Globalorigprogramat her schoal

Semester On&Viki edits and uploadsCathy and her class

Studentsuse the wikias an online learning environmefur sharingcollaborating, and presenting their

design artifacts for peer feedbacWiki engagement for these purposes isegt objectiveof the Globaloria

program, reflected in CLAs 2, 3and4SNBE ¢S LINPGARS a2YS RIGF 2y &ddzR¢
FONRP&aa {SYSAUGSNI hyS>s 2FFSNAYI AYAOGALIE AyaAameKia Ay
presentCathQd A Y RAQGARdzZrf F OGAGAGE Y2y (iKfe&dz Ay NBflIGAZ2Y

Table3a K2ga /FiKeéQa 6A1A SRAGA F2NIDFYS 5SaAady L o8
September, she made 89 posighich was irthe upper rangecompared to other studerst In the later

months, she performs from the lower to the mid range in her wage editingactivity. Her wiki editing

activity appears to taper somewhat in later months.
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Table3Y / | G K& Q& 2ZA1A QJfbyNZl(ﬂnth'-FN\EY DI YS 5SaA13
Cat hy 6 9 Range of Wiki

Month Edits | edits low to high

August 7 3-31

September | 89 9-101

October 38 10 -94

November 18 4-49

December 24 2-63

It appears from the wiki activity overall for this location that students at Ra@e wiki edits to profile and
project paggesmore frequently when they first began Septembertapering off somewhat while learning
game design (November). Then wiki activity begins to pick up again at the end of the course when their
game files are more complete and ready to be shared.

Suppoting the results for wikedits Table4A Yy RA O (i S & uploadsiréh@Gade Diedigh A in which

she added files such as Flash files or images to the wiki. Her metrics are ageamgeidiuring this time,

with a few instances of posting just slighthore than her classmates. Her activity in uploading is highest in
October.

TabledY / I GK@Qa 2A1A ! L ByIMBeh FTNRBY DIFYS 5SaAa
~ | Range of Wiki

Cat hy o g

Month uploads, low to
Uploads high

August 3 2-5

September | 6 3-14

October 15 4-25

November 7 2014

December 9 0-21

h@SNItt> /FiKeQa oAl A | OG0 Qddenisaverd ia clabsda? eximinkte® &abld- 3 S A

sessionand with vacations and weekends, were in class about 18 days per month on average. The wiki
activity of the class as a wholt RTGppears on average to be abdour editsper student per session,

andless tharone file upload pestudent persessionThus, i appears that networked wiki editing and

uploading comprised a small proportion of their classwigtiin comparison to time spent creating their

3 YS& dzaAy3d CflakK a2Fd0d6l NS NBaARSyld 2y GKSANI O2YLJ

In Pilot Year 2, blog posts were not required by the educator. Blogging as an activity was introduced at the
start of the semester to stlents and it was optional; most students did not engage in blogging at this pilot
location. The educator confirmed that in Pilot Year 3, blogging would be required weekly.

Cat hyos
2008
In the first half of the semester, students proceeded throsghieralsyllabus Game Design topexsd

P a iGame Oesral Fiistdaif ofiFall Semester, September/ Odier,

assignments, up to and includiigk S 12 LA OX da! RRAY 3 LYGSNI OGA2y dé Ly
on her wiki project page thatincl® at f F @ Ay 3 (G2 [ SIENYyzZ¢ a{20AFf LA&aadzS
G RRAY3 blFGAIIGA2YZE Gl YAYFGAZ2YZE YR a! RRAY3 {2d
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GKS G2LA0&AE aGdat I LISNItNRG20G@LIAY IS e first s¢vgral gyfabug 2 dzNJ
topics, students are introduced to games in general, game genres, and a structured approach to thinking
about different components of a game (such as the topic, storyline, genre of game, and types of

functionality they might wanto include). Students then begin to learn game design in a modular sequence
that leads them to creation of a final Flash game file that is playable and represents the themes they have
chosen to express.

The educator at this location made the instructiostthtegy decision that students would work in teams to

create games in Semester One. Cathy engaged in individual work during this timeframe, and she also joined
together with teammates Jonathan in "Lgrade, and Andrew in fGyrade starting on Septembér 2008

Ay | GSI YACInKh8 BOX® I f6fA GK W! / aGSYYAy3d FTNRBY (GKS AyAGA

Inwork posted to meet the requirements 6fKS & LYl 3A YAy 3 ip&adySepmbeSathy 8 SO A
posts a digital image of the outdoors sheated in Flash using the imaging tools to her own wiki profile

LI 38> yR Llaida I RSaAaONALIIA2Yy 2F KSNJ INRdzLJQ&a 3l YS
are shown irfigure4below.TheA YI 3S | G NRAR IK{G LINGaraedMnvkEch descrbesihgit Y Q& 7
intentontocreatet & 3If 261 f A&aadzSa Il YSé [ o62dzi NBOeOtAy3Iod

Figured: 9EI YLX Sa 2F /I GK&Qa 9 NiI-&8 t Nea2aSOG 2 2NJ
Animated Design Artwork and Semester One Game Plan for Landfill Destroyers Game

C a t hBardy Reflectionson Her Experience

/I FiKeQa LINRFAES LI 3AS 2y K EeNdrted progiessDatefiding dgfmplaté I NRA R
thatg I & LINBOPARSR o0& (GKS 22NIR 2ARS 22N)] akKz2L) C2dzyRI (.
provides some glimpses mher reflections on what occurred during this time. Cathy appears to have kept

up with the progress notediligently, documenting work completed after nearly every class session.

I FiKeQa T A NBplembef322808 hdfes that she/was not familiith computers when she

began the course, and that within two weeks she was progressing much more quickly than she had
FydAOALI (SR ®lhavedhly Gebidinittsiclass fisrlatiout @ weeks but | still feel that | have

learned more than | thoughtwould. The game that | hope to make would be fun but at the same time |

K2LJS (GKFG GKS LIS2LX S LX F@Ay3d AGOnmdldgpbstdatdadh £ £ t S| NJ
{ SLWiSYOSNI my S H Flask is aréafly interigdting ®/dy tolimkike &ndide pictures and
202S00Gadé h@PSNIff>x KSNIof23 Lladca Ay GKAA SEFENIXI e
program.
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Paper Prototype

As September progresses, Cathy begins to work more with 3 teaminal&€ in the BOXThese students

created a team wiki profile page in addition to their individual profile pages. On September 25, 2008, the
students post theiga video of theipaper prototype on theJAC in the BOX¥am page, which presents the

early plans for their team gam@&he prototy® LINR A RS & a2 YS &0 NHz@angdeNBE T2 NJ
early ideas, and allows them to make some initial design decisions on paper, before delving into design with
the software tools.

The team names theirgame [ | Y RF A f f andbsScisiwittRiifiNekpian to create a gamebaut

the importance of recyclingThey use different pages to show different aspects of their game, and paper
cut outs to simulate moving objects. The presentation of the paper prototype is narrated by one of the
male stuaknt team members, and the other male student makes sound effects for specific elements of the
game. It appears that Cathy filmed the video presentation, and contributed to the art and design of the
paper prototype.

The prototype indicates that game playliveionsist of navigating objects that fall from the top of the screen
down into a landfill, with the objective to get certain objects into a trashcan. They explain that with each
level, the objects fall faster, and that the players need to earn incregsingte points, so he or she has to

be more adept at navigating objects using arrow buttons. Once a set number of points are earned, a level is
cleared and a fact about recycling is presented to the player. The game gets increasingly difficult up to level
5, which they note features objects falling really fast. Figufeatures screen shots from their

presentation.

Figureb: Screenshot of Paper Prototype Video that Students Uploaded and Embedded to the Wiki:
Cathy and Team Demo Their Planlfevel Oneofi [ Y RTAf tGame&S & (1 N2 & SNA €

_

On theJAC in the BO¥am wiki, they post a game pitch that describes their game in more detail. They
write:

Audience: The game is for ages 10 and up, We made it that way because both adults and children
need to know about ®ycling.

Game Play: The people that play this game will see a landfill in the background, and as the levels go
on the landfill in the back ground decreases in size. They will try to put the recycled items such as
bottles, glass, metal, paper, and cansows and recycle them, instead of them going to the landfill.
You will control the objects by using the arrows on the keyboard. At the end of the 5 levels the game
is over, but it's not as easy as it sounds because the higher the level the faster the cinjeet
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What are the rules? The goal of the game is to make it to level 5 (the end of the game) by recycling.
If you make it then you will win.

Fun Factor: The players are challenged because the levels get faster and you need more points as
you move up itthe levels. It will be fun to play our game, because most people like games that are
interesting and not too confusing.

Intelligence Factor: Our game is made to teach people about recycling, and to learn different facts
about recycling to should them homportant it is

Style Factor: The animation in our game is going to be cartoonish. It is going to be hard to make
everything realistic in our game idea, given our experience and that it is simply a bunch of falling
recyclables plus education. The soundsuingame will be glass shattering, paper being tore apart
or crumpled into ball, plastic popping after being squeezed, metal being crushed, and aluminum
cans being opened. The music will go to the speed that the objects are falling.

Originality Factor: Whiamakes our game different is that it combines a fun game with the prospect
of learning about the benefits of recycling. It has recycling objects falling that gather into a row so
that they can get recycled. Making a game that has to be about recyclnpretty original idea.

Team Introduction: The name of the memberdA€ in the BOafe Cathy, who is a senior,

Jonathan, who is a junior, and Andrew, who is a sophomore. Jonathan and Andrew have
experienced video games. Cathy is our main drawer andpting organizer and supervisor. Most

of the group shares its responsibilities; If we see something that needs done and we know how to do
it we'll jump in and get it done.

In introducing the teamthe group members state that Cathy is the key artist i tdam, that she is in a

f SFRSNEKALI NRPfSS YR KIFGd S@OSNR2yS Aa Aygd2t SR Ay
LINEINBaad NBLR2NI 2y gNAGOSY {Céhs &inhidey Nieamicaden Sheys> a N.
working hardand makes sure their group gets all assignments completed. She will probably do much of the
FNIg2N] odzi oAff LINRolofeé R2 | fAGGES 2F SOSNRGKA

Early Flash Game Design Artifacts

/I FiKeQa 6A1A 62N] Ay GKS FANRE iwasKdcuseH orecdmplétiigssyllab8sy S & (
FaaA3dyyYSyida G2 ONBFGS FTAtSa GKI (G 6shpvaziwe scieéhshds SR A Y
FNRY KSNJ 3FYS RSaA3TYy 62N] 2y KSNI LINRB2SOG LI IS ¢K
although itis not captured in a static screenshot, the recycle arrows rotate clockwise. The second

screenshot also contairaimation, as some of the objects seen in a landfill move fromefipdown to

the bottom, and then jump back to the top to fall again. Tdesstings are evidence of Cathy successfully
learning how to animate objects in Flash.
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Figure6: Screenshot of Landfill Destroyers Game Animations Created by Cathy
Loading Screen and Creative Animated Landfill Screen with Moving Objects

points

Mid -Semester Game Presentation

At the midpoint of the semesterJAC in the BOg{ves a presentation of their4iprogress game. The game

at this point includes a few actual screens and animations, and some side graphics are presented that

reside on the wiki, thathe team states will be included in their final game. Cathy begins the presentation

08 AYUNRRdAzOAY3 (GKS 3INRdzZL) YR y2GAy3 GKFG akKS Aa
2" case study, explains that he will be doing the music andesimathe programming of the game, which

Andy will help him with.

As they walk the audience through different screens of their game, aththmplesshown inthe video is

design work that Cathy ha®mpleted as evidenced bys position onher personalproject page, and not

the team page. FigurgA & A ONBSyakKz2d FTNBY (GKSANI LINBaSyidldiArzy,
screen to the audiencét appears in the video that so far, her efforts are leading the group.

Figure7: Video of StudenMid-Semeter Class Presentations
/I FiKeQa ¢SIY /K22aSa KSNI[2FRAy3 {ONBSyYys I\

Most of the material students are introduced to in Globaloria is entirely new to them. The syllabus is
designed to lead students towards a growing underdtag of each varied component of a game, and
ultimately, how each component contributes to the working whole. Students may not see the big picture
right away. Thus, evidence of a growing understanding of the ways each module is building towards a
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finished product reflects important advancement in systems thinkiAgthe end of this initial timeframe,
Cathybegins to demonstrate a growing understanding of how different pieces of her project will fit

together. For instancen a blog post dated October 230084 KS SELJ F Ay & ( Kewviki a 2RI &
and learned how to add sound to a slide. | put sound on my staractiphe sound was of a mouse being
clickedon. Soundisgbd (2 KSf LJ Ay [postiddicResthée steps:faAnauro find K A &
resources on the wiki, b) modeling the task she learned about, using Flash software, and c) systems thinking
regarding how soundffectswill add to her game.

Game Design I (Second half of Fall Semester, Novembé&anuary, 2008)

The second half adhe semester took place betwedwovember 12008 and January 21, 2009. During this

time, students focused largely on group work for their game, and were also given assignments from their
SRdzOF 12 NJ adzOK Fa GKSANI ad¢d 2 S8 haitocompletetindepéndebtly, & K Y 2
demonstrating 5 concepts they have learned in the class).

Ly /FiKeéeQa (Said FAE{S> aKS RSY2yaidNrdSasz Fryz2y3a 20K
buttons, basic animations, objects controllable via arr@yk and morphing animations. Fig@ehows
the example of morphing objects from her wiki (the image at left transforms into the letters at right).

Figure8:{ ONB Sy & K 2 (i oNinBR/eeks/TeéEiBRodigavorphing Animatioand
Evidence of Flash iB& Learned and Recalled

A *.» NINE
WEEKS
TESTY

The presence of a®eeks Test given by the educator indicates an effort to assess students on a common
scale, to ensure that the given set of skills had been achieved. This was an effort that she herself initiated; it
was notpart of the Globaloria curriculum. Ultimately it served as a way for Mrs. S. to note a grade for each
student midway through. It may be that not all students actually used the skills she tested in their final

game implementation, because the feature tedtwas not part of their original game idda.Globaloria,

G§KS OdzZNNA Odzf dzy A a Ft SEA0T S -aupof thek brijinatideaizRriSe/tielt Q RS @S
learning.

Observations from Mrs. S on Cathyds Perfor man
The remainder of the work foktS 2 SYSa0SNJ LI2AGSR G2 /I 0KeQa oAl A ||
emerged as a team planner and artist during the first half of the semester, during the second half, she

became more involved in the Actionscript programming. Confirming this obsenyati her progress

NBLRZ2NI 2y 5S0OSY06SNIcX wnny> X aNBR® { y20Sa GKFG /F
GKSANI IFYSdPeE Ly KSNIfFGSNI al NOK LINPINBaa NBLR2NI ¢
finished up, she writesthat / I § K& 06 SOl YS KSNJ INRBdzZLJQAd LINPINI YYSNI 4
Ay GKSANI INERdJzZLI RA Ryherinte®iéw, Mrél ® state€ theX lihkeprograminiyig becarhéz a i
OKFtfSyaAay3 F2NJ KSNI 20KSNJ G4SIHY NBYDSHBTAVIKAKRSR P& K
took responsibility fosome of the programming activities originally intended by the male students in her

group, toadvance the game so tlthe team would have a playable garfike to present at course end
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Further Evidenceo f JAGinthe BOX0Team Member 6s Shifting Rol es
hdzZNJ FAYRAY3a 02y T hadsthasddester prayessedotiie Sebdddynic’ioRBAC in the
BOXshifted. Jonathan, for whom we also provide a case study in this report, wad K & Qa ( &tdY YSY
it appears that he had exgted to be the main team coder, given that he haldrior interest in

engineering. However, as the semester progressed, his interest and focus narrowed in on creating the

audio for their game using the software program Ggaisand. The other team member, Andrew, posted

only a single audio file to the team wiki and was otherwise not active in learning programming.

As a result, Cathy took on more responsibilities, learning Actionscript coding to a greater extent than her
maleteam members, because she was highly motivated to finish a complete game. She realized that in
order to achieve their goal, she would need to lead in programming to piece together the game files and
build interactivity into the game.

Cat hy 6 s St Succegsgek leearning Aationscript

As the fall semester progresses and Cathy continues wookirigarning Actionscript programminiger

blog posts angbrogress notes present an elevatkel of affect towards the work (both positive and

negative). Cathy &s the blog to vent frustrations and alsodgpresanessages of perseverance. On her

wiki, she writes some text abo&files that appear exactly the sanstatingd § KS & ONBSy Yl & f 2
same, but that is because i have worked on the same coding égodkt couple of days. And am still having

' fAG0tS RAFTFAOMzZ e 6AGK AGPE 1040 FYy20KSNI LRAYGH 2V
though it looks the same as the others i went back over my coding looking for problems but &itltcou

FAYR LINRoOofSYarx S@Sy (K2dAK (KSe FNBE (KSNB®dE

la aKS aidNuza3tSa gAGK O2RAYy3AI akKS o6S3Aya (2 TSI NJ
y2GS RIFIGSR 5SOSYOSNI mMcX Hnny akKS gNARGSa WotKG ac¢2R
the game is going to get done. | have tried to fix the same coding and even different codings for the past
G2 6SS1a YR A OFyudd aSSy (2 sibllowirg8aysha ftateg 2 NJ ® £
GFNHzAGONI GSR 0dzi ¢ DNy UE260KBOGGRE BSYRARKFBR 62N] o6Aff
aal 4Sa unfazidtelydsniEoding still doesn't work, but that doesn't mean that im going to give up

and quit. There has to be a way to figure it out so why give up when yaoarese. Besides it will feel

322R (y26Ay3 (GKIFI{d &2dz KIS &ddzO0OSSRSR> Ay a2YSUOKAY
/I FiKeQa FStt2g¢ addzRSyda I LILIS atdgetiietto hErHNnh&mid<LmReStR O2 RA
survey, Cathyvritesthat coding was the most difficult thirgbout the course, and what she disliked the

most. In discussing whigis is shestated,a 2 yS f AGGf S 202800 62dAZ R YSaa
AaKS FTAYRa (KAa O2dz2NBS Y2NB OKIFffSy3aiay3a diry Yz2alx
O2RAY3 2y &2dzNJ 246y YlIAyteo ! yR AT 2dzad 2yS tAdGf

Cathy alsmbserves in the migurvey comments in December that while coding is difficult, the class
GiGSIOKSa @2 dz ablémsidreyouf dwH. denlBlloR izl G 2 LJdzA K & 2 dzNB St F dé
GKS Y2ald AYLRNIFIYd GKAy3a GKFG aKS £SFENYSR FTNRBY
2dzi I LINRoOofSY 2y Y@ 2¢yé FyR GKIFIG aAld YFRS YS St
contrast with her positive attitude and setfriven initiative toward the learning. These contrasting results

provide evidence that Cathy may have enjoyed the autonomy provided, but could have benefited from

having some additional support and guidance infRlassh learning at this stage. It also appears her fellow
students gave up learning Actionscript because they were less motivated to engagedinveelfinquiry to

use the resources available to meet their challenges with programming. It appears thaheraeson
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Actionscript programming guidance from the educator might have helped the students get past design
hurdles in the moment.

Comparison of Early Design Plans and Final Game

A comparison oJAC inthe BOX & LJF LISNJ LINR G 2 ( & LI®sehtedBs falldv&ThiF A y I £ I Y
O2YLI NRA&a2y RSY2yaidNliGdSa GKS SEGSyid (G2 6KAOK aiddzRS
evidencing the Flash skills students learned to translate their early ideas into an actual, functioning game.

The comparisomlso highlights woraround solutions andlternativesstudents needed tdake, from

prototype to final game creation due to the opportunities and constraints they encounter as they learn
gamedesign inFlash and Actionscript programming. Achievemertra@final goals offers evidence of CLA

2, project management.

The first drawing in the prototype is the loading screen, one of the first digital sei@athy completed as
seen aboveThe title screen also matches up consistently between their originéyye and their final
project. Figured shows the version of the title screen from the paper prototype, and the version in their
final gameas Cathy presented it to the class.

Figure9: Paper Prototype and Final Game Presentation
9PARSYOS 2c#&ss at Transfarniry Initiad@mditten Design Plans into a
Working Interactive Flash Gandgnuary 2009

Figureloa K2 ga (GKS alo2dzié aONBSYy 2F GKSANI 3I+HYS gKAOK
version. Consistency indesignis & i G KNR dz3K2dzi GKS 3IIFYSQa aONBSyao
recycle sign, while the title page, the about page, and the instruction page have text written inside of

shapes that represent elements of recycling.
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Figure10: Comparison of Team PapeoB®type and Finalandfill Destroyers Garie & ! 6 2 dz§ ¢  {
Evidence of Alignment in Game Plans and Final Outcomes

Choosing the start option from the menu provides instructions for level 1, explaining how many points the
player needs to earto continue to the next level, and how the game is played. The player then presses a
start arrow to begin. These screens are illustrated below in FigLirévhile the look of these screens
changed somewhat between the prototype and the final version of the ganeeideas remained

essentially the same.

Figurell: Comparison of Team Paper Prototype and Hiaaldfill Destroyers GarieFaatg | Y R & { G I NJIi
Screerg Evidence of Alignment in Game Plans and Final Outcomes

points

needed: 200

Start mp

TIP: Take your time and be
patient

The students were able to experiment wihscore board feature as well, which requires more complex
programming than simple button# the finalgame file the falling objects eventually come to rest at the
bottom, in a landfill heap. The arrow keys make the cups move. If the user gets thimttupgray box on

the bottom right hand side of the screen, 10 points are awarded. However, as the game is unfinished, only

25



two cups fall, and the user is unable to get more than 20 poivhile they were not able to fully build out
the scoring featuretheir initial attempt demonstrates programming knowledge. The followving $creen
shots from the gameeflect the scoring

Figurel2: Landfill DestroyerS§coring FeatureEvidencing Increasingly Complex Actionscript Programming

While the functionati @ 2F GKS FAyIlf 3IYS R2S&a y20 YSSG Ittt 27
al NOK t NP3INBaa wSLER2NI LINPGARSE || &dzYYINE 2F GKS {
f SENYyAYy3Id | SNI LINRINBaa NB LR WNSudeyitdfiih® Semésker bécausd of hér2 Y A y
RSRAOFGA2Yy (2 GNB G2 FTAYAAK GKSANI Il YSDE

Content Analysis ofLandfill Destroyers Game

Students across all pilot location schools in West Virginia in Pilot Yeeat2d a total of 95 gameRTC
students created #otal of eight team games during the fall semester, of which Landfill Destroyers was one.

In order to evaluate all games on a common scakecantent analyzed all student games created in
Semester One and Semester Two, using the process and coding stbernibed in the Method section.

Out of a total of 26 possible game attributes that we included in our coding, the Landfill Destroyers game
achievedan overall value of4. The table that follows indicates the final tallhe codes detect the
presenceof i K S & ( dzR S \suills ilREA daegbitedlBand 2

Table 5Landfill Destroyer€ontent AnalysiResults

Game Title: Landfill Destroyers

Student/Team NamelAC in the BOX

Team or Individual Game: Team

URL: http://www.myglife.org/usa/wv/rtcwikkindex.php/Image:Land5.swf
BRIEF GAME OBJECTIVE: Stack the recyclables to earn points.

CATEGORY | CRITERIA 1=Yes
Game Plan

and Demo Did the students create a Paper Prototype? 1
[Design

Template;
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Prototype]

Does the game appear complete/finalized?

Please EVALUATE the Game Design Plan for its written content descr
student intentions for their game design (Overview, pitch, scenes,

elements/assets, etc.) [0=None; 1=Incomplete; 2=Satisfactory; 3
3=Thorough/Exallent]

Playable . .

2

Game Design Are theregameplay instructions? 0
Does the game play exactly as the instructions specify? 0
Is there a visual / graphic STYLE that carries throughout the game,
consistently? (e.g., colatheme, charactedesign, are gamglay objects | 1

in consistent locationthroughout the game)?

Playable
Game
Functionality

In all relevant instances, does the game offer feedback to the user bas
on actions (e.g., quiz game provides feedback on a response; when a
character dies a life is lost or a message appears; roll@ensge color or
display a popup; do collisions elements work properly)?

Do the feedback / response elements add to the challenge of the gamg
(e.g., the game is over if the timer, lives, or health run out; scoring is
GFENRIFof ST GKS 2N MP 290K 6S afzad

Are there objects (not characters) that are interactive for the player (e.¢

buttons with rollover; objects that can be drag and dropped)? !
Are there characters that the player can interact with (e.g., player avati
that moves with arrowsand/or enemies or allies that are animated or | 1
moving)?
Do the objects and/or characters interact to cause some effect? That i
do objects detect collisions? (e.g., objects bump and change direction, 0
character gains/loses life when it touches soniathelse, gains/loses
points, etc.)
Are there multiple levels, progression of different scenes, and/or 0
increasing difficulty?
S Are visual elements well executed (e.g., are images clear without
AudiolVisual | 57 jNNRA Y S48 2NJ UFNRYIAYIQO0K 1
Is there bacground music to the game? 0
Does the game feature sound effects that happen based on player act 0
or by onscreen objects?
Is the artwork creative and engaging? 1
Playable . Briefly, in a few words, what is the MAIN TOPIEABf the game (e.g., .
Game Subject recycling
. sports)
/ Narrative
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What is the game genre (educational, social issues, or entertainment) | social issue
Does the game feature a subject that reflects an educational or social 1
issues theme?
Are the educational/social theme elemisractiveor centralto the game 1
play (e.g., a game about global warming takes place in a landfill)
Does the game have a cohesive storyline and/or a beginning, middle, g 0
end?
Does it appear that the students did research into the educationaléoci
FaLSoGa 2F GKS 3IFrYS o0Soaowr y2i 1
OF LIAGEFE &a¢ 31 YSZT o6dzi NI GKSNJI GSIO
new, and the designer learned something new).
Playable
Game . . ' . o
. Did the student proide the FLA file for the Final Game on the Wiki? 0
Presentation
on the Wiki
Did the student provide the SWF file for the Final Game on the Wiki? | 1
Is the final game marked clearly on the Student or Team Project wiki p 0
specifying it as the final game?
Is the final gee provided in the Game Gallery on the Wiki? 1
Total Tally | 14
[FYRFALET 5SaGNRPE@SNRQ 3FYS S@lItdad GA2y @FfdzS OFy oS

well as to the games created across all locations, by considering their averatpeskFhail semester at RTC,

among a total of eight semester one games created, the average game evaluation value was 14. Landfill
Destroyers value df4 out of 26equals that othe RTC class mean. When compared to the work of all WV
middle school, high $ool and community college students in Pilot Year Two (which achieved an average
3 YS S@lIfdz A2y @I f dzS 14isfaboverhe Bverage.iltsiimportrt t6 So@ dhat @ | £ dzS

many factors vary across WV locationy’ R A Y LJ- O

4 (exjpiibngefiscnding Sudény/glaged

level, number of participation months, prior experience, and game design context as team versus
individual)so the comparison is not exactly apples to apples

Summary, Cathyés Performance i n Game

Overall, tre Landfill Destroyers game includes a little more than half of the 26 possible attributes we coded
for in each game evaluation category. As discussed in the Methods section, these categories can be linked
to student achievement of Contemporary Learningliies 1 and 2, in that ahe coding scheme categories

of Game Design, Functionality, Audio Visual, and Subject/Narrative indicate that students have had success
with invention, progression, and completion of an original project ift@aneducational gme or
simulation (CLA 1), and b) the coding scheme categdBaofe Plan and Demo (as well as the other

categories) indicates that students have had successRvitfectbased learning and project management

in wiki-based, networked environment (CLAZ). &R Sy 14 Q Ay Of dzaAz2y 27
evidence that they learned the skills necessary to do so.

De s

iKS
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It is important to note that at this time, the game evaluation value reflects the combined work of the entire
team, not the individual. Caghcontributed tomanyl & LIS O & 2 desighkritev@lbpynhénaid

was the main programmer of the game. Therefore, it appears that she gaimexte significankevel of
knowledge in the two most Constructionist CLA categdhas her two teammatesAs for the other
Contemporary Learning Abilities categorieg @, the game coding scheme is not as strong a measure,
thus we must rely on other data sources.

We know that Cathy learned how to blog during Semester One, as well as use the Wiki to mpload a
present files, evidence of some level of mastery in CLA categories 3 (Posting, publishing and distributing
digital media) and 4 (Socibhsed learning, participation, and exchange). Further, Cathy and her
teammates engaged in online research to find more about recycling (the subject of their game) and also
to find Flash tutorial resources to help them learn certain game design functions, indicating some level of
mastery of CLA 3nfformation-based learning, research, purposeful search, and exptoratind CLA 6
(Surfing websites and web applications).

It is clear from the above files that Cathy made considerable effort in Semester One, appropriating the
project(that is, becoming heavily invested in the woakid gaining a strong motivation and émést in the
RSAAIAY I OGAGAGASEAD® hyS O2y(iNAROGdzlI2NI G2 /FiKeéQa adz0
start of the semester in completing early assignments with an intention towards her final game artifact.

{ SOSNI & 27F |/ lcdfie®we@ usSdirtie &inalPpiddudt)igrid it appears that she was able to

build upon the earlier planning and design work she put into the project in order to advance the game in

the time allowed. Globaloria participation during Semester One affor@elayGvith the opportunity to

ultimately become the leader in her group, integrating the disparate game files (most of which she had also
created) into the final Flash game using Actionscript coding. These findings are notable in comparison to
ourobservag y & 2F GKS OlFasS aiddzRé aiddzRSyd W2yl GKIFys KSNJ
main coder, but who shifts to music composition in GarageBand instead of Actionscript coding. His case is
presented after this one.

Game Design Ili (First half of Spring Semester, Januarizarly March, 2009)

After learning new programming skills, Catfgcides to continue on in Semester Two of the school year,

taking the Globaloria class again as an elective independent study, Game Design Il, with her friend and
classmate from the previous semester, Emma, who had been in a different group earlier. The first half of
Semester Two runs from latganuary through midlarch. Cathy was one of three students from Semester

One (out of 23 students from the Fall) and twodguts from Pilot Year 1 to continue on with the work. It

YIe 0SS GKIFIGO /FiKeQa adz00Saa Ay fSENYyAy3a a2YS ! OGA
in continuing learning Flash game design in the spring.

Wiki Edits / Uploads / Posts, Semésr Two

Overall, in Game Design Il Cathy appeared to perform at around average in relation to the other four
continuing students in number of wiki edits and posts made, as indicated in TBadnhek/. In February and
May, she had the highest number of wéldits. She waalso the student who uploaded the most filies
March and May.

/T GKeQa | OGA@GAGE FNRBY {SYS&aUSNI hyS (2 {SYSailiSN ¢g
change muchexcept for her highly elevated activity in May. | (i Kigh@d@mber of edits and uploads in
May suggests thaghewas preparing their game and presentation to showcase, at the end of the semester.
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Table6Y / I 1 K&8Qa 2A1A 9RAGA TFTNRBY DIFYS 584

Cat hy 6 4 Range of Wiki
Mornih Edits | edits, low to high
January 6 1023
February 47 2 -47
March 13 11 -42
April 11 1-26
May 40 3-40

TablerY / | 1K@dQa 2A1A !LX2FRa FTNRBY DIYS 5¢

~ | Range of Wiki
Month Cathyds uploads, low to
Uploads hi%h
January 4 1-7
February 7 6-14
March 10 2-10
April 1 1-6
May 60 5-60

Cathybés Semester Two Game Design Process

I FiKé FYyR 9YYLE &GN F ySé GSIY G238SGKSNI Ay {SY
their skills from Semester One. Mrs. S, in her March progress report, observes tha duiirK A & G A Y S
FYR 9YYlF $g2N)] AYRSLISYyRSyGfte FyR NINBfe ySSR KSf
adopted a more handseff approach with the students.

wSAFNRAY3I /FiKeQa fSINYAYy3IS aNaA®CE 2l ad 2 6 R20 8B RA RI
f Saazya 02 NBFTNBAK KSNI O2RAy3 aiAffadée CNBY /I (Ke
adding interaction, adding animation, adding navigation, and assembling her game, which she completed in
about four days. Tése assignments covered many of the fundamental basics from Game Design |, and her
quick completion time in semester two demonstrates her growing fluency and proficiency with Flash going

into Game Design Il. Her choice to repeat the assignments is egidéselfreflection on her own skills.

/FiKeQa 2yS o6ft23 LRad gNAGISY Ay GKS FANRG KIEF 2
KSNI NBGAaAGAY3I 2F GKS oFarda 2F CftlakKeo hyofdl KS G2 L
code you have to use, but its not that long. Its a good idea to know how to make an object interact. In some
3rYSa @2dz Y20S 2025004 o0& dzaAy3d GKS FTNNRg | Seaodé
and understand how to add navigatidni A& Stk aeé G2 R2®¢ | SNJI O2YYSyda N
show that she comprehends how different elements of game design synthesize together. She notes that

GoKSY @2dz FNB YF{Ay3a I 3FYS GKSNB AaagK$y Gl 218S NE Dy
L rea | 3FYS:T GKSe& OlFly 6S Y2NB RNlIgy G2 AlG o0& (GKS

growing confidence and mastery over some of the same activities that frustrated her in Semester One.

The remainder of her wiki contentsr Semester Two includes elements of the game she is working on with
EmmaaNBA® { gNAGSaAa Ay GKS al NOK t NBPaINB&aa wSLRNI GKI
anatomy game. Cathy is working on her sections. She has used the pentooltodracé KS LISy ({2 2t
digital device that allows students to trace print images that render as digital graphics. This device is very
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dza SFdzf F2NJ / FiKeéQa {SYSadSNI ¢g2 GSHY 3IFYS OFftSR
the skeleton of thébody to help the player learn anatomy.

Paper Prototype Video with Game Pl ans for dLe
[ FdGKe yR 9YYIl QaadvidkolpiSseatatidNBf ivas Ganpli&ed right before the midpoint

of the springsemesterandillustrates on sheets of paper the intended screens and functionality of their
secondgame. Before each level, there is an illustration of bones with their scientific names labeled. After
clicking a skull face to continue, the player must then drag and drop bamgstee outline of the body

part, fitting the pieces on like a puzzle. They note that as one rolls over the bones with the mouse, the

names of those bones pop up as reminders.

Figure B shows an illustration of their second level, as presented in thdgospresentation of the

prototype posted on the Wiki. A player is first presented wittugperbody diagram with labels for

various bones, and then must drag puzzle pieces of these bones from a box on the left side onto a chest
outline that does not haviabels. The player progresses through different areas of the body, including
arms, head, and legs, and in the final level, is presented with an outline of the entire skeleton upon which
the correct bones must be placed.

Figure B: Video Screenshots @fatl® Q& t | LISNJ t NpdeR i eLIBOETF ZKSa[ SI Ny
Featuring Traced Objects

The images presented below in Figukeshow some of the game work Cathy posted on her wiki during the
first half of the semester. The second image containing thearthbone puzzle pieces is a functional Flash
file. When the player mouses over the bones, their scientific name appears, and stays on top of the bone
while it can be dragged and dropped anywhere on the screen.

Figure #: Final Game Screerissarn the Boes, Semester Two

- Mandible

These instructional strategies that Cathy and Emma have built into the game to help the player learn the
names of all the boneare noteworthy They have used Flash to present a visual aid that allows the player
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to not only see a diagm, but to manipulate the images. This aspect of their game falls into the category of

Fy SYSNHAYy3I GelLlS 2F SRdzOF (A 2y f Théss abihos atddense  OF £ £ SR
intuitively created this file with the tools they had available, antheaut prior knowledge of the existence

of this genre of dearningsupports

Game Design II: Second half of Spring 8mester, Late March May, 2009

Cathyodés Mentorship ofViaeaheMWikidd!|l e School Student
The second half of Game Design Il begins davarch. At this time, Cathwas asked by Mrs. & help out

in virtually mentoing some younger middle school students at another Globaloria West Virginia pilot
f20FGA2y o{FyRe& wWAGBSNDL D Ly aNB® { Q& /LINPKINBG@KI aNBIL]
2F YARRES aoOkKz22f atdzRSyda GkKIFIaG akKS €SI @Sa YSaal 3s
middle school locations, SRMS and Kasson, decided to have RTC student mentqestrasshe

separate wikis in support of theyourlgé¢ 4 G dzZRSy 1aQ ¢ SI NyAy 3o [ FGKé LINR @
students on their final games, and heiki links to the students at SRMS she corresponds with on the

discussions pages. This begins on March 16, 2009.

'y SEI YLX S -mtfoduttibniiRe @K S&a ¥ARRE S a0OK22ft &aiGdzRSyida A&
gALA LI 3AS:T adldAay3 GKSe Y@ yIYé y

Fye KStLI 2NJ ARSIFa F¥SStf FTNBS (2 as

River Middle School). About a week later, there is evidence that Cathy has

0 K

I

[t
=
o
~<
< 0
-

Aa i
Y Rki t¥i&pade at Béhdya I 3 S
been checking up on EImo12 as
AKS gNARGSa aKSe L 2dzald GK2dzaAKi{ Il"J L ¢2dzZ R Gl 1S
if lover lookedi KSY LJ SIaS aSyR YS | YSaa G6StftAy3a YS 6K
G¢KIYyl1ax AF L YySSR lyeidKAy3d LUt ¢ |a1¢ 2Sftf GKS NBEB
lately but im getting ready to do a different tutorial so jusbk later on in the week. | appreciate the
O2YYSyilHE

I AAYAEFNI O2YYSyid A& LRAGSR 2y .SO1Qa LI3AS G YIa
a look at your updates. | didn't really see anything updated. Don't forget its importamidata all your

G2N]l ® LT L 20SNIf221SR AG0 LXSIHaS aSyR YS | YvYSaal 3
y2 NBalLRyaSsz akKS F3FLAy tSIF@Sa |+ YSaalr3asS adraay3a a

show the people lookingatit f A 1S YS>X ¢KI O ARSIA @2dz KI @S d¢

Cathy also makes herself available to the students by noting that she is there for them should they need her
FaaAadlyoOS gA0K FTyeiKAyadd ¢KAA Ad KAIKEAIKGSR Ay
comments to the students. One of many students played our game and gave us some good feedback. But
she actually had a question for me and it had to do with the scoring in our game. Im glad that she asked,
FYR GKFG A gl & FofS (2 KStLI KSNIgAGK (KF{dda

This type of peer and betweeigradelevelcollaboration in an online Wiki environment is quite rare in
G2RIF2Qa alOKz22ftaxz IyR Al FLIWSIFNER G2 odAtR GKS 0O2yF¥
youngeronesl 2 4 SOSNE A R2 S atgfations lgd twiéhfuNderitHan alifewipdstS onkhe

Wiki. This aspect of the project was experimental, and is continuing to be further elaborated as the pilot
advances.

Continued Game Design Work on Learn the Bones ‘

¢CKS YFIe22NRGe 2F /SAiRkeROEK FIfATY 2 TRIENAWS 50SaSA 2y LL A a (
3rYSs Fa y2GSR Ay I+ al NOK McX Hnandg of23 LkRad adlid

32



g2N] A& 3ISGGAYy3 R2ySodé¢ [/ GKe Ffaz2 AyRegatngrSa GKI
Emma, writing inthe posdD 2 dzZNBE S a dzZNBISeé> daL Sye2@8SR g2NJAy3 gA0K
G§23SGKSNI YR | OKAS@S 2dzNJ 321 f adé CdzNIKSNI SGARSYOS
{Qa FAYIf LINE I NEhichnothsRhalZhkiy artl Emniakagely deBd any help from her, and

GKSe 62N] AYyRSLISyRSyilfteo /I GKeQa of23 |faz2 &adzld2 N
GNRGSa 2y !LINAE c¢cX HAangX aL YIRS eatdeNBthelbénesiThén| R NB g
I3+ @S GKSY (2 9YYlI FyR akK$S aidIFNISR LldzidAy3a GKSY G2

Roles of the Cosmic Energy team members

The students present their games to a panel of project funders, state education leaders andWiteId
Workshop Foundation staff in May of 2000.2 a YA O 9y S NH & Q &vasVidlegthped ahdNB &a Sy i I @
included on the wikiand provides dataised inthe following analysis

The videtaped presentationincludes screensf a Flash file projected on an ahead,discussinghe team

Y S Y 6 $diR The Flash fill the students created indicates a Credits screershamg how the two

partners divided tasks between them. Figufegtesents the screens, which note that both contributed

artwork, with Cathy traang the bones and Emma tracing the font. When asked about the reference

materials for their game, thetudentsindicated that they used an anatomy book and Internet resources.

They also discuss havidg- 1 Sy | al dzYly ! yI (d2Ye$¢ téfatdinad pasthadS i KSNJ
AYGSNBASGs: GKS SRdAzOF G2NJ adGlriaSa GKFG GKAa gl & | LN
Their topic choicef anatomyY A 3 K& £ a2 NBf I S phybidalkherapy. OF NESNJ Ay (S

Figure 5: Cosmic EnergleamM& 6 SNBA Q = I-NBEAy 3 w2f Sa
¢h&a] . NBI1R26y F2NI/FdGKe FYR 9YYl 2y &

Traced all the bones Traced all the words in the " bone" fonl

Right and wrong screens
Cb 2 =il Drag and drop for the leg[fool and the skull

playerSeore.lexl = score;

SRS 0 @ .
Wrote the questions )’ seore. ”7/4,

Drag and drop for the arm [hand and the middle section
Assembled the game @

g g -

-

In the paper prototype the students indicate that they are going to implement a quiz in the game. The
students use these references to develop the quiz content (which Gatlges on), and in their final
implementation the game features a combination of text and visual pictures, which helps the learner
understand what the bones look like, and, what they are named.

aNB® {Qa FAYFf LINPINBAZA NBLBNG YRR SEKIGKIFOY Y (KRA R
for their game. The screenshots in FigubsAly RA O ¢S GKI &G 020K @¢g2N]J SR 2y O¢2
scoring, as well as the drag and drop element, with Cathy working on more sectibtisaof Emmaln the

guestions that came after their game presentati@s seen in the vide@n attendee asks how they worked
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together in team game design. They explain that they assembled their game as they went along, building
one level at a time collaboratively, as oppdgo working separatelgnd then combining their work.

/ 2Y&AARSNAY3I (GKIFG /FGKe adNXzZZ3f SR gAGK O2RAY3 RdzNR
Game Design Il suggests that she has become more comfortable, proficient, and confident itsshéysski

aKS y23Sa Ay KSNI FAYLf adNBSeé O2YYSyida aDFYS 5S&A
Ff NEBFReé 1yS¢ (GKS oFarx0 O2RAy3Ideé ¢KS SELISNASYOS Ay

understand what they could realistically accdiapin the given timeframeWhen asked in their

presentation why they chose to create a drag and drop game, they indicated that coding for that type of
game was something they were more comfortable with, and they wanted to make sure that the game they
worked on was completed on time.

/| 2aYAO 9y SNHE Q &idedalsy featured el gad e/ pitdh.(dnMGanfe Design |, the game pitch

was posted in text to team wikis prior to work beginning on the actual game. In Game Design I, the pitch is
providedasl ¥t 4K FTAfS® {LISI1Ay3a (2 GKS Fdzy FI OG2NJ 2F
0SOIFdzasS @2dz FNB fSFENYAy3a aOASYyiATAO ylYSa 26F (KS
shows a screen from their presentation flash¥ile 2y G KSANJ LINPLR2 ASR 3 YSQa T dzy

w»

Figure B: Game Presentation Screenshots:K S Cdzy ClI OG2NJ &4 5SAONAROSR Ay

Other elements of their game pitch include:
Smart Factor: While the students are dragging and dropping theyeanembering where the
bones go and what their scientific name is. They answer questions and if they get it wrong it will tell
them what the correct answer.

Style Factor: The style factor is a blend between cartoonish and realistic. If you get a quddtion rig
S KIF@S | OfFLIWMAyYy3 az2dzyR3Y odzi AT @&2dz 3Sd + I dzS

Originality Factor: Learn the bones is original because we found some other bone games online, but
iKS&8 RARYQU O20SN]J a0ASYUGATAO ylYSao

When comparing their paper prototypeith the final gameasHgure I7 demonstrates, the title page for
GKS 3FrYS NBYlFIAya O2yailyd | ONRaa 020K OSNEAZ2YAI ¢
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an option in the final version. Rather, in the final version, the player mustinsadictions after hitting the
GLI I @¢ odziti2y 0STF2NB 02 wiylafgndziey de ddgs arartisti€aly craadtive S @ ¢ K
flare to the game.

Figure Z: Paper Prototype and Final Game Design Comparison

fLAY

Once the game begins, the majortable difference between the prototype and the final version is that in
the prototype, the player is presented first with a labeled diagram of the bones, and then must drag and
drop these bones onto an outline. In the final game file, the player doesegetve this diagram, and goes
through the drag and drop process with the bone names appearing asipopnce the player mouses

over the bone. Figure8ldemonstrates differencgbetween level one of their prototype and the final
version.

Figure B: Paper Bototype and Final Game Design Comparison: Level One of Learn the Bones

Following the first level, the player is taken to a quiz. FigliBend 20 illustrate the quiz section of the
level. Figure @ demonstrates the outcome of choosing the rigmsaver, as the player is awarded 2 points.
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Figure20 demonstrates the outcome of choosing the wrong answer, which is the loss of one 1Tgwent.
quiz indicates that the students programmed a second instructional strategy into their game in addition to
the virtual manipulative, and that is, this quiz to assess the student informally, and to reinforce the
aGdzRSyiQa (y2¢f SRIASO® | SNE (KSaS addzRSyda Ayldzida
growing area of educational technology developmemntibedded assessment.
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Question Correct: Evidence of Actionscript Coding
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Figure20: Game Response Screen when a Player Gets a Question Wrong:
Evidence of Aanscript Coding
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A total of 4 levels are present in the game, covering the skull, arms, middle, and legs2Eipgtoeides
screenshots from the additional 3 levels. Following completion of the game, a total score is shown, and the
user has the optionf clicking a button to play again.

Figure2l: LevelsZzn 2F a[ SFNY GKS .2y Sat¢
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