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Executive Summary  

 

In Pilot Year Two of the Globaloria initiative, during July 2008 ς June 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 they cultivate 6 contemporary learning 
ŀōƛƭƛǘƛŜǎ ǘƘŀǘ ŀǊŜ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎǳŎŎŜǎǎŦǳƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅ-
infused work and professional cultures. These abilities are the main learning objectives for the initiative, 
and are briefly summarized as follows: 
 
1.   Invention, progression, and completion of an original digital project idea (e.g., an educational 
game or simulation in the Globaloria context) 
2.   Project-based learning and project management in wiki-based, networked environment 

3. Posting, publishing and distributing digital media (e.g., creating and uploading digital graphics, 
interactive designs, videos, notes, prototypes, and games) 
4.   Social-based learning, participation, and exchange (e.g., forming and sharing ideas, process notes, 
programming code) 
5.   Information-based learning, research, purposeful search, and exploration (e.g., researching the 
subject domain of a game; exploring design resources) 
6.   Surfing websites and web applications (e.g., game examples, 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 through their participation in 
Globaloria in Pilot Year 2 (2008/2009)? 

These questions are addressed through qualitative case study findings for RTC three students. The case 
studies were developed using several data sources including wiki activity, student project artifacts, 
videotaped presentations, and qualitative responses to the pre-, mid-, and post-program surveys. 

One West Virginia case study student, Jonathan, is a 16-year old junior in high school, and participated in 
the 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, these 
two students elected to take Game Design II as an independent study during the spring semester, along 
with three other students. Lǘ ǿŀǎ WƻƴŀǘƘŀƴ ŀƴŘ /ŀǘƘȅΩǎ ŦƛǊǎǘ ȅŜŀǊ ƻŦ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ Wŀǎƻƴ ǿŀǎ ŀ ǎŜŎƻƴŘ-year 
participant who had participated in Pilot Year One of the study at RTC, and who in Pilot Year Two, took on 
two roles in the program, as student, and as an intern of the World Wide Workshop Foundation.  

Executive Summary of Results 

Cathy, Jonathan and Jason reflect three very different case study students who exist in a single class 
context, sharing the same educator and the same level of access to a common set of curriculum materials 
and resources.  The findings for these students vary widely, and also share some common threads. The case 
studies provide significant insights into both research questions posed. 
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Cathy 

Cathy presented as a student with mid-range prior school achievement, for whom Globaloria brought out 
qualities of perseverance and problem-solving in her quest to learn programming to complete her team 
game in the fall semester when other students backed out of their intended roles.  After struggling in the 
first semester to become the lead programmer in her team, she decides to continue on in Game Design II in 
the spring, and along with a teammate, develops one of the highest-scoring games in Pilot Year 2, across 
the entire WV network of schools.  Cathy develops a valuable set of project management and 
computational skills across the CLA categories that we expect are likely to transfer into future learning 
ŜȄǇŜǊƛŜƴŎŜǎΦ IŜǊ ǘŜŀƳΩǎ άLearn the Bonesέ game reflects what the field of educational technology calls a 
άǾƛǊǘǳŀƭ ƳŀƴƛǇǳƭŀǘƛǾŜ,έ in which the students intuitively include several useful instructional strategies, along 
ǿƛǘƘ ŀƴ ŜƳōŜŘŘŜŘ ŀǎǎŜǎǎƳŜƴǘ ǘƻ ǘŜǎǘ ǘƘŜ ƭŜŀǊƴŜǊΩǎ ƪƴƻǿƭŜŘƎŜΦ 

Across the yearlong timeframe, Cathy shows evidence of developing CLA 1 (invention, progression, 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. CathyΩǎ ǎǇǊƛƴƎ ǎŜƳŜǎǘŜǊ ƎŀƳŜ ƛǎ ǾŜǊȅ ƻǊƛƎƛƴŀƭΣ ƛǎ ǿŜƭƭ ŜȄǇƭƛŎŀǘŜŘ ƻƴ ǘƘŜ ǇŀǇŜǊ 
prototype, and it appears that she has succeeded in overcoming some of her difficulties with Actionscript 
programming experienced and detailed in Semester One.   
 
She also demonstrates that she has excelled in CLA 2 (project-based learning through online project 
management in a wiki-based network environment), largely by using the experience in Semester One with 
the unfinished work to more effectively plan, manage and create a complete and functioning 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 distribution of self-created 
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 
findings for Cathy, including paper prototype videos, assignment files, presentation videos, project files and 
final game files. 

/ŀǘƘȅ ŀƭǎƻ ŀǎǎǳƳŜŘ ŀ ƭŜŀŘŜǊǎƘƛǇ ǊƻƭŜ ƛƴ ȅƻǳƴƎŜǊ ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ŀǎ ŀ ƳŜƴǘƻǊ ƛƴ ǘƘŜ ǎŜŎƻƴŘ 
semester. Her mentorship of younger students provides evidence of CLA 2 as well as CLA 4 (social-based 
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 One appeared to be quite beneficial ǘƻ /ŀǘƘȅΩs learning 
outcomes. 
 

Jonathan 
Jonathan on the other hand presented as a previously high-achieving student who struggled in Globaloria 
because the program required students to become problem-solvers who are motivated to find solutions to 
their own design hǳǊŘƭŜǎΦ WƻƴŀǘƘŀƴ ōŜŎŀƳŜ ŦǊǳǎǘǊŀǘŜŘ ōȅ ǘƘƛǎ ŀƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ Ƙƛǎ ǘŜŀŎƘŜǊΣ άƎŀǾŜ ǳǇΦέ It 
does not appear that he developed in CLA category 1, which denotes invention, progression, and 
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completion of an original digital project idea, one of the main goals of the course. He does offer evidence 
however that he has become more self-aware 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 one thing 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 of self-created digital media artifacts using 
wikis, blogs, and websites).  

Jonathan seems to portray his experience in mixed terms, offering sometimes positive self-reports 
regarding his experience, and other times indicating that he is having difficulty and is frustrated. He 
presents as being concerned 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 when asked what is most difficult about the course in 
the mid-ǎǳǊǾŜȅΣ WƻƴŀǘƘŀƴ ŜȄǇǊŜǎǎŜǎ ƻǇŜƴƭȅ ǘƘŀǘ ƘŜ Ƙŀǎ ǘǊƻǳōƭŜ ŎƻŘƛƴƎ ƎŀƳŜǎΦ IŜ ǎǘŀǘŜǎ ǘƘŀǘ άǘƘŜ Ƴƻǎǘ 
difficult thing about this class is the coding.  It is hard to find the right coding and get that code to work. 
/ƻŘƛƴƎ ƛǎ ǘƛƳŜ ŎƻƴǎǳƳƛƴƎΦέ  

In the post-ǎǳǊǾŜȅΣ ƘŜ ǎǘŀǘŜǎ ǘƘŀǘ άL ƭƛƪŜ ǘƘŀǘ ǿŜ Ǝƻǘ ǘƻ ǿƻǊƪ ƛƴ ƎǊƻǳǇǎ ǘƻ ƳŀƪŜ ŀ ƎŀƳŜΦ  L ƭƛƪŜ ǘƘŀǘ ǿŜ ǿŜǊŜ 
ŀƭƭƻǿŜŘ ǘƻ ǊŜǎŜŀǊŎƘ ƻƴ ŀƴȅ ǎƛǘŜ ǘƻ ŦƛƴŘ ŎƻŘƛƴƎ ƘŜƭǇΦέ IŜǊŜ ƛǘ ŀǇǇŜŀǊǎ ǘƘŀǘ ŦƻǊ WƻƴŀǘƘŀƴΣ ǘƘŜ ŀǳǘƻƴƻƳȅ ǿŀǎ 
enjoyable, however these comments contradict his mid-survey 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 lost motivation when he became frustrated along the way. 

Mrs. S offers some comments with the observation that students who are willing to tinker and experiment 
ultimately find solutions to design problems, whereas some of the high-GPA students who usually excel 
actually find problem-solving 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.  He self-reports 
that maybe Globaloria made him become more patient. This finding warrants further exploration.  
However, self-ƭŜŘ ƭŜŀǊƴƛƴƎ ŀǇǇŜŀǊŜŘ ǘƻ ŘŜǘŜǊ WƻƴŀǘƘŀƴ ǿƘƻ ŘƛŘƴΩǘ ǳƭǘƛƳŀǘŜƭȅ Ǝŀƛƴ ǘƘŜǎŜ ǎƪƛƭƭǎΦ   

Jason 
As a second-year participant, Jason excels in this mentorship role, supporting other students in their game 
design efforts, developing tutorials, and documenting the class in two mini-documentary videos.  In his role 
as a student, his final game, άSIM (Sigma Iota Mu) University,έ is attractively designed, imaginative, and 
receives an above-average game evaluation numeric value. Taking into consideration that he worked alone, 
it appears that this value reflects a relatively high score indicative entirely of his own skills (in contrast to 
games reflecting team work whose scores reflect knowledge distributed throughout a group). However, 
WŀǎƻƴΩǎ educator 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 of the game, possibly 
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[!ǎ ǘƘŀǘ DƭƻōŀƭƻǊƛŀ ǇǊƻƳƻǘŜǎΣ WŀǎƻƴΩǎ ŎŀǎŜ ǎǘǳŘȅ ǎƘƻǿǎ ǘƘŜ ƭŜŀǎǘ ŜǾƛŘŜƴŎŜ ƻŦ 
CLA 6 (surfing websites and experimenting with web applications and tools) as there is not much data to 
show that he engaged in activity relevant to this CLA. There is also minimal evidence to support practice 
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with activities of CLA 5 (information-based learning, purposeful search, and exploration) as he does not 
conduct research to support his game idea.  

Jason expresses proficiency in CLA 4 (social-based learning, participation and 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 the wiki pages of other students, exchanged feedback with them, and presented his 
prototype and iterations of his game. He also demonstrates strength in CLA 2 (project-based learning 
through online project management in a wiki-based networked environment) through his thoughtful 
planning and prioritization of game elements.  And, he presents some of evidence of CLA 1 (invention, 
progression, and completion of an original digital project idea) in the overall conceptualization of SIM 
University, and at minimum its intended 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 
credits 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 educational materials to an audience.  His creation of tutorials offers 
initial evidence that when knowledge is developed and learning processes are shared by students in the 
form of self-made tutorials, archived versions of tutorials as learning process artifacts might be successfully  
ǳǎŜŘ ōȅ ŦǳǘǳǊŜ ŎƻƘƻǊǘǎ ƻŦ DƭƻōŀƭƻǊƛŀ ǇŀǊǘƛŎƛǇŀƴǘǎΣ ŀƴŘ ǊŜŎŀǇƛǘǳƭŀǘŜŘ ƛƴ ƭŀǘŜǊ ǎǘǳŘŜƴǘǎΩ ƻǿƴ ƭŜŀǊƴƛƴƎ 
processes. 

Summary of Recommendations and Conclusion 
 
A further thread that has been woven as a theme throughout all the cases is the extent to which students 
are expected to engage in self-led 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 enjoyment in the autonomy afforded by self-learning. 

While, pure and simple, game design requires hard work, it appears that improvements could be made to 
the Globaloria program in the following two areas: 

1. Improving scaffolding 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, and, when they need help in the moment, in their design, programming and game 
development.  

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

In addition, it appears that the wiki is a platform of student sharing, expression and exchange that may be 
going under-utilized by students due to the lack of ease with which it facilitates dialogue. Students have 
become accustomed 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 
ǊŀǇƛŘΣ Ŝŀǎȅ ǘƻ ǳǎŜ ƛƴǘŜǊŦŀŎŜΦ ¢ƘǳǎΣ ƛǘ Ƴŀȅ ōŜ ǘƘŀǘ ŦƻǊ ǘƻŘŀȅΩǎ ǎǘǳŘŜƴǘǎΣ ǘƘŜ ǿƛƪƛΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴ ƛǎ ƴƻǘ ǉǳƛǘŜ 
optimal in sparking exchange and team collaboration, as it existed in Pilot Year-2.  As the World Wide 
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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 ample evidence that the project founders and staff, and 
participating school administrations and teachers are making ample strides in implementing and continuing 
to refine the Globaloria program, and that the present participating West Virginia students are engaging in 
positive experiences that are affording them the opportunity to develop contemporary learning abilities, in 
preparation for successful ŦǳǘǳǊŜǎ ƛƴ ǘƻŘŀȅΩǎ ƪƴƻǿƭŜŘƎŜ-driven professional work environments and 
cultures. 
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Introduction  

In 2006, the World Wide Workshop Foundation in NYC established the Globaloria network.  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 web-games. Broadly speaking, the Globaloria ǇǊƻƎǊŀƳΩǎ Ƴƛǎǎƛon is to help close the digital-
literacy and participation gaps that exist in the United States (and worldwide) by empowering young people 
to engage in workshop-based game design projects facilitated through the use of a Web 2.0 social learning 
network and virtual collaboration and support. 

In 2007, the World Wide Workshop Foundation ǇŀǊǘƴŜǊŜŘ ǿƛǘƘ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ DƻǾŜǊƴƻǊΩǎ hŦŦƛŎŜ ƻŦ 
Technology to establish the Globaloria-West Virginia pilot, as a model for a state-wide network and 
curriculum to transform public education, especially in its poorest rural locations. The organization has 
developed a technology platform and a curricular program that provides opportunities for young learners 
to engage in social and collaborative game design and construction using a network of Web 2.0 tools and 
resources including Flash software, a programmable wiki network, a resource website, and community 
blogging.  Figure 1 depicts the Globaloria learning formula, in which teachers and students learn together, 
using online tutorials and resources for game design and Flash programming, along with live, synchronous 
virtual and in-ǇŜǊǎƻƴ ǘŜŎƘƴƻƭƻƎȅ ǘǊŀƛƴƛƴƎǎ ŀƴŘ άǾƛǊǘǳŀƭ ƻŦŦƛŎŜ ƘƻǳǊǎέ ǇǊƻǾƛŘŜŘ ōȅ ƭŜŀŘƛƴƎ ŦƛƎǳǊŜǎ ƛƴ Ǝŀme 
design and development.   

Globaloria is suitable for engaging middle school, high school, and college-level students.  Funding and 
support is provided by the current office of the WV Governor Joe Manchin, the WV Department of 
Education, Benedum Foundation, Verizon, the Knight Foundation, and the Caperton Fund.  The goal is to 
increase the number of students in WV to 10,000 in the next few years, and then start replicating the 
program in other states.  

Figure 1. The Globaloria learning formula: Project-based, Student Centered, Social Learning 
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Purpose of this Study  

This paper reports findings from Pilot Year Two (PY2) of this model implementation in the state of West 
Virginia. In this report, we focus on results for a single pilot location, Randolph Technical Center which is a 
vocational technical high school in Elkins, WV. The report addresses two main Research Questions: 

 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 through their participation in 
Globaloria in Pilot Year 2 (2008/2009)? 

These questions are addressed through qualitative case study findings for RTC three students. One West 
Virginia case study student, Jonathan, is a 16-year old junior in high school, and participated in the 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, these two students 
elected to take Game Design II as an independent study during the spring semester, along with three other 
students. Lǘ ǿŀǎ WƻƴŀǘƘŀƴ ŀƴŘ /ŀǘƘȅΩǎ ŦƛǊǎǘ ȅŜŀǊ ƻŦ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ Jason was a second-year participant who 
participated in Pilot Year One of the study at RTC, and who in Pilot Year Two, took on two roles in the 
program, as student, and as an intern of the World Wide Workshop Foundation.   

6 Contemporary Learning Abilities  
As students engage together in Globaloria, we suggest that they cultivate 6 contemporary learning abilities 
that are ōŜŎƻƳƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎǳŎŎŜǎǎŦǳƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅ-infused 
work and professional cultures. These abilities are the main learning objectives for the initiative. Table 1 
provides the 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 
development and conceptualization is addressed in greater detail in papers by Reynolds and Harel Caperton 
(2009a & 2009b) resulting from Globaloria--West VirginiaΩǎ PY1implementation. 

Table 1. Contemporary Learning Abilities (CLAs) 
Contemporary Learning Ability:  Examples of Globaloria activities that cultivate CLA:  

1.   Invention, progression, and 

completion of an original digital 

project idea (e.g., an educational 

game or simulation in the 

Globaloria context) 

 Choosing and researching a subject for a game design project 

 Writing an original game narrative and a proposal to explain the 

gameôs purpose and main subject 

 Programming and completing a final game  

  

2.   Project-based learning and 

project management in wiki-

based, networked environment 

 Coordinating and managing the process of building the game 

(design document, user flow, budget, schedule, introduction, 

overview, treatment, competitive analysis, teamwork, planning, 

managing implementation process) 

 Managing the team work  (defining and assigning team roles, 

coordinating tasks, and executing one's role within the team) 

  

3. Posting, publishing and 

distributing digital media  (e.g., 

creating and uploading digital 

graphics, interactive designs, 

videos, notes, prototypes, and 

games) 

 Creating a wiki profile page and project pages 

 Integrating and publishing text, video, photos, audio, 

programming code, animations, digital designs on the wiki pages 

 Posting game design iterations and assets to wiki 
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4.   Social-based learning, 

participation, and exchange (e.g., 

forming and sharing ideas, process 

notes, programming code) 

 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 and commenting on blogs and wiki pages of others 

 

  

5.   Information -based learning, 

research, purposeful search, and 

exploration (e.g., researching the 

subject domain of a game; exploring 

design resources) 

 Searching the Web (using Google, wikipedia and other sources) 

for answers and help on specific issues related to programming 

games  

 Searching and finding resources on MyGLife.org network, 

website, and wiki 

 Searching the Web for new Flash design, animation and 

programming resources 

 

  

6.   Surfing websites and web 

applications (e.g., game examples, 

wikis, blogs, web apps)  

 Surfing to MyGLife.org starter kit site and other game sites and 

playing games online 

 Keeping track of and bookmarking surfing results that are relevant 

to projects 

 Browsing Web2.0 content sites such as Youtube, Flickr, Blogs, 

Google Tools 

 
¢ƘŜ ά/[!ǎέ ŀǊŜ ŀ ǿƻǊƪƛƴƎ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ǿŜ ŀǊŜ ŎƻƴǘƛƴǳƛƴƎ ǘƻ ǊŜŦƛƴŜ ǘƘǊƻǳƎƘ ƻǳǊ ǊŜǎŜŀǊŎƘ ŀƴŘ 
development in the Globaloria-West Virginia pilot project. They serve as outcome objectives and are key 
drivers for the continued program design and curriculum decisions made in developing the program. 
¢ƘǊƻǳƎƘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ DƭƻōŀƭƻǊƛŀΣ ǿŜ ŜȄǇŜŎǘ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ с-CLAs develop in parallel, contribute to each 
other, and are best achieved in an integrated way through constructive, project-based 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 
ƻōƧŜŎǘƛǾŜ ƻŦ ōŜǘǘŜǊ ǇǊŜǇŀǊƛƴƎ ǘƻŘŀȅΩǎ ƭŜŀǊƴŜǊǎ Ŧƻr 21st Century work. This framework is a new learning 
innovation, and represents a departure from many traditional digital literacy initiatives in place today. Their 
ŎƻƴŎŜǇǘǳŀƭƛȊŀǘƛƻƴ ŀŘŘǎ ǘƻ άŘƛƎƛǘŀƭ ƭƛǘŜǊŀŎȅέ ǎŎƘƻƭŀǊǎƘƛǇ ƛƴ ǎŜǾŜǊŀƭ ŦƛŜƭŘǎ όŜΦƎΦΣ ¢ǳǊƪƭŜΣ 1997; Barron, 2004; 
DiMaggio et al., 2004; Eshet-Alkalai, 2004; Eshet & Aviram 2006).  

Very few, if any, of these objectives are being met in traditional education, and students are entering 
college and the workforce unprepared with digital skills. Thus, we believe that any student achievements in 
their CLAs are significant. The World Wide Workshop Foundation and their pioneering school partners are 
ŀǇǇƭȅƛƴƎ ǘƘƛǎ ƳƻŘŜƭ ƛƴ ǘƻŘŀȅΩǎ ǇǳōƭƛŎ ǎŎƘƻƻƭǎ now, by training and working with both educators and 
students simultaneously.  The program is a 5-year pilot, and is continuing to be refined and developed 
iteratively. As we document student advances in their CLAs longitudinally across time, we expect to find 
evidence that participating students are integrating these abilities into their professional skill set earlier, 
and more effectively, than their peers who have not participated, leading to expanded life and livelihood 
opportunities.  
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RTC, One of Twenty -Four  WV County-Level Regional Technical Centers  

Among the thirteen Pilot Year 2 participating schools was Randolph Technical Center (RTC), a regional 
vocational high school offering programs to students from Elkins, Harman and Tygarts Valley. Students 
specialize in one of several programs, such as Automotive Technology, Mill 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 Globaloria-RTC 
program were enrolled there. 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 facilities.1  Career and Technical Education programs utilize over 300 schools and are available 
to students in every county. The program operates 34 high schools, 24 county centers with five or more 
occupational areas, 7 multi-county centers, 16 colleges/universities offering career/technical education and 
3 specialized facilities. The US Perkins Grant program subsidizes some of the state initiatives. 

RTC has a computer lab, with about 25 recent-model desktop Mac computers.  

 

Figure 2. Randolph Technical Center (RTC), 
Elkins, WV 

Randolph Technical Center, http://ravc.org/ 

[RTC] opened its doors during the 1976-77 
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 boast a graduate 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 years following 
graduation.  

                                                 
1
 See WV Department of Education website, http://careertech.k12.wv.us/.  

http://ravc.org/
http://careertech.k12.wv.us/
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Figure 3.Composite of the Mac Computer Lab at RTC, and some Year 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 activities or social networking had 
previously been offered at RTC.  Globaloria was implemented as an elective course called Game Design I, 
offered for credit during school hours to students in grades 9 through 12 and integrated with the Business 
Education curriculum for the 2008/2009 school year. Twenty-three students participated in Pilot Year 2 in 
the fall semester, taking a Game Design I course.  Then in the spring semester, Game Design II was offered 
as an independent study course in which five students enrolled and participated (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 Globaloria-West Virginia is provided in Table 2.  Students proceeded 
through the Game Design topics in the first semester, 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. 
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Table 2. Syllabus for Globaloria 

   

I. Getting Started  III. Game Development Topics 

Course Overview  Development Plan  

Create Your Profile  Intro to ActionScript  

Create Your Blog  Programming Practices  

Participation Guidelines  Learning from Others  

  Finding Solutions  

II. 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 Your Game   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  

Presenting Your Game   Participation Guidelines 

  Publishing Your Game 

 
Each separate topic offers relevant online learning resources, activities and assignments. They can be 
explored in depth online at the following link:   http://myglife.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 collaboration 
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, providing the numeric value όƻǊ άǎŎƻǊŜέύ 
that was calculated for the games presented in the case studies, when the game was coded using an inter-
coder-reliable content analysis coding scheme.  The approaches utilized in the case studies and content 
analysis are described as follows. 

Case Studies 

In the 3 case studies, for each student we present findings as they emerged in chronological sequence in 
the data across Semesters One and Two.  The data sources for each case study are as follows: 

http://myglife.org/usa/wv/rtcwiki/
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Å 4 Educator Progress Reports submitted quarterly to the World Wide Workshop Foundation, 
ǇǊŜǎŜƴǘƛƴƎ ŀ ōǊƛŜŦ ǎȅƴƻǇǎƛǎ ƻŦ ŜŀŎƘ ǎǘǳŘŜƴǘΩǎ ǇŜǊŦƻǊƳŀƴŎŜΤ 

Å {ǘǳŘŜƴǘǎΩ ǇǊŜ-program survey responses to 5 open-ended questions (late August); 

Å {ǘǳŘŜƴǘǎΩ ƳƛŘ-program survey responses to 13 open-ended questions (early January); 

Å {ǘǳŘŜƴǘǎΩ Ǉƻǎǘ-program survey responses to 9 open-ended questions (conducted in January for 
Jonathan, and in May for Cathy and Jason) 

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

Å Blog posts  

Å Post hoc interview with the educator to clarify and confirm some findings 

 
Case study student Jonathan 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 minutes, totaling 
about 7.5 hours per week of in-class time.  

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

Chronologically, Semester One data sources used were as follows. 
 
First Half of Semester One (September/October, 2008): 

Å First Educator progress report (September, 2008) 

Å {ǘǳŘŜƴǘǎΩ ǇǊŜ-program survey responses to 5 open-ended questions (late August); 

Å Student Wiki activity and blog posts for this timeframe 
 

Second Half of Semester One (November 2008 - Early January 2009):  

Å Second Educator progress report (December, 2008) 

Å {ǘǳŘŜƴǘǎΩ ƳƛŘ-program survey responses to 13 open-ended questions (early January); 

Å {ǘǳŘŜƴǘǎΩ Ǉƻǎǘ-program survey responses to 9 open-ended questions (conducted in January for 
Jonathan) 

Å Student Wiki activity and blog posts for this timeframe 

Å Post-hoc interviews with the Educator 
 
Then in Semester Two, the data sources were as follows. 
 
First Half of Semester Two  (January 2009 ς Early March 2009): 

Å Third Educator progress report (March, 2009) 

Å Student Wiki activity and blog posts for this timeframe 
 



 13 

Second Half of Semester Two (Late-March 2009 ς June 2009): 

Å Fourth Educator progress report (June, 2009) 

Å Student Wiki activity and blog posts for this timeframe 

Å {ǘǳŘŜƴǘǎΩ post-program survey responses to 9 open-ended questions (conducted in May for Cathy 
and Jason) 

Å Post-hoc interviews with the Educator 
 
In the case studies that follow, we present observations, evidence from the data, and summarized findings 
for each individǳŀƭ ǎǘǳŘŜƴǘΣ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǎǘǳŘȅΩǎ ǘǿƻ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ƻƴ student engagement, and 
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 wish 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 history and archives. Further, the wiki provides automated overall 
ƳŜǘǊƛŎǎ ŦƻǊ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ǎǘǳŘŜƴǘΩǎ ŀŎǘƛǾƛǘȅ όƴǳƳōŜǊ ƻŦ ǿƛƪƛ ŜŘƛǘǎ ŀƴŘ ǳǇƭƻŀŘǎύΦ Lǘ ǿŀǎ ǾŜǊȅ ǳǎŜŦǳƭ ŦƻǊ ŎŀǎŜ 
ǎǘǳŘȅ ƎŜƴŜǊŀǘƛƻƴ ōȅ ǊŜǎŜŀǊŎƘŜǊǎ ǿƘƻ ǿŜǊŜ ǿƻǊƪƛƴƎ ǊŜƳƻǘŜƭȅ ŀƴŘ ǳǎƛƴƎ ǎǘǳŘŜƴǘǎΩ ǇǊƻŘǳŎed and posted 
work as a main data source.2 

Content Analysis Method 

For each student, we also provide the content analysis coding metrics for the final game artifact they 
created with their team members. bŜǳŜƴŘƻǊŦ ŘŜŦƛƴŜǎ ŎƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎ άŀǎ ǘƘŜ ǎȅǎǘŜƳŀǘƛŎ, objective, 
ǉǳŀƴǘƛǘŀǘƛǾŜ ŀƴŀƭȅǎƛǎ ƻŦ ƳŜǎǎŀƎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎέ όнллнΣ ǇΦмύΦ ! ƪŜȅ ǿƻǊŘ ƛƴ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ άƳŜǎǎŀƎŜΦέ 
bŜǳŜƴŘƻǊŦ ŜȄǇƭŀƛƴǎ ǘƘŀǘ ƛƴ ƻǊŘŜǊ ǘƻ ǳǎŜ ŎƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎΣ άǘƘŜǊŜ Ƴǳǎǘ ōŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƻƴǘŜƴǘ ŀǎ ŀ 
primary subject of the investigationέ όǇΦ мпύΦ {ƘŜ ƳŀƪŜǎ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ǘŜȄǘ ŀǎ ǘƘŜ ƳŜǎǎŀƎŜΣ ōǳǘ ŦǳǊǘƘŜǊ 
ƴƻǘŜǎ ǘƘŀǘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ άǘƘŜ ǘŜȄǘ ƻŦ ŀ ŦƛƭƳ ƛƴŎƭǳŘŜǎ ƛǘǎ ŘƛŀƭƻƎΣ ƛǘǎ ǾƛǎǳŀƭǎΣ ǇǊƻŘǳŎǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎΣ ƳǳǎƛŎΣ 
ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴǎΣ ŀƴŘ ŀƴȅǘƘƛƴƎ ŜƭǎŜ ƻŦ ƳŜŀƴƛƴƎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŦƛƭƳέ όǇΦ мрύΦ 

Content analysis suits our research into the form and message of final student games for two reasons. First, 
ŀ ǇǊƛƳŀǊȅ ƛƴŘƛǾƛŘǳŀƭ Ǝƻŀƭ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ƛǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǎǘǳŘŜƴǘǎΩ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŀ Ŧƛƴŀƭ ŘƛƎƛǘŀƭ ƛƴǘŜǊŀŎǘƛǾŜ 
game artifact. Thus, there are functional constructive qualities of the games that can be analyzed and 
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, games are purposefully 
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, we have 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 touches on 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 2 we did not conduct site visits. In Year 2 we sought to evaluate whether the wiki data sources we used 

were sufficient for capturing the learning process. We wished to consider how much we can infer about a case, and 

about studentsô learning, drawing upon the actual work they produced and posted online to the Wiki environment. This 

is important because we expect that actual student work 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 was developed to evaluate 
ǎǘǳŘŜƴǘǎΩ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƴŜǿ ǎƪƛƭƭǎ ƛƴ DƭƻōŀƭƻǊƛŀ ŘǳǊƛƴƎ tƛƭƻǘ ¸ŜŀǊ н ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ƛƴ 
West Virginia (the 2008-2009 academic year). Researchers who were working remotely from the actual on-
the-ground project in West Virginia developed the coding scheme, through virtual interaction and play with 
ǎǘǳŘŜƴǘǎΩ Ŧƛƴŀƭ ŘƛƎƛǘŀƭ ǇǊƻƧŜŎǘ ŀǊǘƛŦŀŎǘǎτ those social-issues, educational and entertainment genre games 
students created and posted online during their Globaloria involvement in Pilot Year 2.  

¢ƘŜ ŎƻŘƛƴƎ ǎŎƘŜƳŜ ƳŜŀǎǳǊŜǎ ŦŜŀǘǳǊŜǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ŦƛƴƛǎƘŜŘ ƎŀƳŜ ǇǊƻƧŜŎǘǎ ŀƴŘ ǊŜƭŀǘŜŘ ǿƛƪƛ ǇƻǎǘƛƴƎǎΣ 
allowing for inferences about valuable learning that resulted from student game-making. For the purposes 
of game content analysis, and given the 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, based on a player 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 major objectiǾŜ ƻŦ ǘƘŜ DƭƻōŀƭƻǊƛŀ ǇǊƻƎǊŀƳΥ ōǳƛƭŘƛƴƎ ǎǘǳŘŜƴǘǎΩ 
Contemporary Learning Abilities (CLAs) (Reynolds & Harel, 2009).  The coding scheme presents a robust set 
ƻŦ ƎŀƳŜ ŀǘǘǊƛōǳǘŜǎ ǘƻ ōŜ ŎƻǳƴǘŜŘΣ ǿƘƛŎƘ ƳŀǇ ǘƻ ǘƘŜ /[!ǎΦ  {ǘǳŘŜƴǘǎΩ ƛƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ ƎƛǾŜƴ ŀǘǘǊƛōǳǘŜǎ in a 
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.  

¢ƘŜ ŎƻƴǘŜƴǘ ŀƴŀƭȅǎƛǎ ŎƻŘƛƴƎ ǎŎƘŜƳŜ ƳŜŀǎǳǊŜǎ ŀƴŘ ŀǎǎŜǎǎŜǎ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƳǇƻrary learning abilities, by 
ŦƻŎǳǎƛƴƎ ƻƴ ǎǘǳŘŜƴǘǎΩ ŀŎǘǳŀƭ ƎŀƳŜ ŘŜǎƛƎƴ ǿƻǊƪ ŎƻƴŘǳŎǘŜŘ ƛƴ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ŀ ȅŜŀǊ-long constructionist 
program of project-based learning. Three coders reached an average of over 80% reliability when coding 
10% of all 95 games created in pilot year 2 across the 13 Globaloria pilot locations. This is an acceptable 
reliability level for content analysis.  The final content analysis coding scheme we used is presented in 
Appendix A of this study.  Analyzing games provides us with direct ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǎǘǳŘŜƴǘǎΩ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
CLAs in the following ways. Appendix A provides the specific codes used for each coding scheme category 
below.    

CLA 1:  Invention, progression, and completion of an original project idea for an educational game or 
simulation 

Å 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: Project-based learning and project management in wiki-based, networked environment 

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

a. The Game Plan and Demo (ƛǘΩǎ ƛƴŎƭǳǎƛƻƴ ƻƴ ǘƘŜ ǿƛƪƛΣ ŀƴŘ ƛǘΩǎ ǉǳŀƭƛǘŀǘƛǾŜ ŘŜǇǘƘύ  

b. Game Functionality, Game Audio Visual, and Game Subject/Narrative categories 
(because to achieve these categories, the student needs to have successfully project-
ƳŀƴŀƎŜŘ ǘƘŜ ƎŀƳŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘύΦ 
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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 learning has occurred in these two CLA categories, because in order to include the 
elements coded, the individual must have the requisite knowledge to do so.  For these more Constructionist 
CLAs 1 & 2, the game artifacts themselves (measured and reported upon here) may be the strongest 
indicators. While it is an imperfect metric of individual learning 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 among the games as artifacts, and with the aligning case study data we can gain a 
sense of what game design and programming roles students played within their given team context. 
 
To some extent the coding scheme also addresses CLA 3 (posting, publishing and distributing digital media 
designs, videos, graphics, notes, and games) and CLA 4 (social-based learning and exchange), indicated by 
the coding scheme category of playable game presentation on the wiki, which requires students to publish, 
share and discuss their game artifacts with other students. And, to some extent the coding scheme also 
addresses CLA 5:  Information-based learning, research, purposeful search, and exploration in that we have 
1 code about student research that appears to have gone into the game narrative.  
 
This approach to evaluation provides an alternative to administering a standardized knowledge test. Here, 
ǎǘǳŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ƎŀƛƴŜŘ ƛǎ ŜǾŀƭǳŀǘŜŘ ǘƘǊƻǳƎƘ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǘƘŜƛǊ ǇǊƻŘǳŎǘƛǾŜ ƻǳǘǇǳǘ ƛƴ 
constructionist work towards a final, 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 
wŜȅƴƻƭŘǎΣ {ŎƛŀƭŘƻƴŜ ϧ IŀǊŜƭ /ŀǇŜǊǘƻƴ όнллфύ ŜƴǘƛǘƭŜŘ άDeveloping a Content Analysis Approach to 
aŜŀǎǳǊƛƴƎ {ǘǳŘŜƴǘ 9ƴƎŀƎŜƳŜƴǘ ƛƴ /ƻƴǎǘǊǳŎǘƛƻƴƛǎǘ DŀƳŜ aŀƪƛƴƎ [ŜŀǊƴƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘǎΦέ 
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Cathy 

Globaloria-WV case study student Cathy is a senior at RTC in 
2008/2009, age 17, and it is her first year participating in the 
Globaloria program. She participated for the entire year, 
electing to continue on as an independent study student in 
Game Design II in the spring semester. Regarding her 
background, she states, άƛ ǿŀǎ ōƻǊƴ ƛƴ 9ƭƪƛƴǎ ŀƴŘ ƘŀǾŜ ƭƛǾŜŘ ƛƴ 
aƻƴǘǊƻǎŜ ŀƭƭ Ƴȅ ƭƛŦŜΧΦ L ŜƴƧƻȅ ƎƻƛƴƎ ǘƻ Ŧƻƻǘōŀƭƭ games and 
ǇƭŀȅƛƴƎ ǾƻƭƭŜȅōŀƭƭ ŀƴŘ ǎƻŦǘōŀƭƭΦέ tǊƛƻǊ ǘƻ DƭƻōŀƭƻǊƛŀΣ ŦƻǊ ƘŜǊ 
ŎŀǊŜŜǊ ǇƭŀƴǎΣ ǎƘŜ ǎǘŀǘŜǎΣ άƛ Ǉƭŀƴ ƻƴ ƎƻƛƴƎ ǘƻ ²±¦ ǘƻ ōŜ ŀ 
ǇƘȅǎƛŎŀƭ ǘƘŜǊŀǇƛǎǘΦέ   

Cathy states in her first blog post that her reason for taking part 
in this program was that she did not know much about computers.  Asked why she chose to participate, and 
what her goals were, she states in her pre-ǎǳǊǾŜȅΣ άL ǘƘƻǳƎƘǘ ǘƘŀǘ ƎŀƳŜ ŘŜǎƛƎƴ ǿƻǳƭŘ ōŜ Ŧǳƴ ŀƴŘ 
ƛƴǘŜǊŜǎǘƛƴƎΦ ¢ƻ ƭŜŀǊƴ Ƙƻǿ ǘƻ ƳŀƪŜ ŀƴŘ Ǉƭŀȅ ƎŀƳŜǎΦέ wŜƎŀǊŘƛƴƎ ƘŜǊ ƎŀƳŜ ƛŘŜŀǎ ǇǊƛƻǊ ǘƻ Dƭƻōaloria, she 
states in the pre-ǎǳǊǾŜȅΣ  άƛ ƘŀǾŜ ƴƻ ƛŘŜŀΦ ƛ ƘŀǾŜƴϥǘ ǊŜŀƭƭȅ ǘƘƻǳƎƘǘ ŀōƻǳǘ ŀƴȅ ƛŘŜŀǎΦέ 

We chose Cathy for case study because she exemplifies a female high school student who has little 
background in technology prior to starting the course. Cathy also did not have a prior interest in gaming but 
her curiosity was piqued when she saw a design-oriented class offered at her school, so she decided to try 
something new. Cathy is a student who thinks knowing more about technology might help her in the future 
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 
ŦǊƻƳ ƘŜǊ ǊƻƭŜ ŀǎ ƎǊŀǇƘƛŎ ŘŜǎƛƎƴŜǊΣ ƛƴǘƻ ōŜŎƻƳƛƴƎ ǘƘŜ ƎǊƻǳǇΩǎ Ƴŀƛƴ ǇǊƻƎǊŀƳƳŜǊΦ  /ŀǘƘȅ ŜǾƛŘŜƴŎŜǎ ǎǘǊƻƴƎ 
perseverance and self-initiative 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 
ŎŀƭƭŜŘ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎέ ǘƘŀǘ ŜƴŘǎ ǳǇ ǿƛƴƴƛƴg first prize in a local Flash game design festival.   

We believe Cathy is typical of many students in this age group who have little prior technology experience, 
but find a valuable learning experience in the activities afforded in the Globaloria program at her school.  

Semester One Wiki edits and uploads, Cathy and her class 

Students use the wiki as an online learning environment for sharing, collaborating, and presenting their 
design artifacts for peer feedback. Wiki engagement for these purposes is a key objective of the Globaloria 
program, reflected in CLAs 2, 3 and 4.  IŜǊŜ ǿŜ ǇǊƻǾƛŘŜ ǎƻƳŜ Řŀǘŀ ƻƴ ǎǘǳŘŜƴǘǎΩ ²ƛƪƛ ŜŘƛǘǎ ŀƴŘ ǳǇƭƻŀŘǎ 
ŀŎǊƻǎǎ {ŜƳŜǎǘŜǊ hƴŜΣ ƻŦŦŜǊƛƴƎ ƛƴƛǘƛŀƭ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǎǘǳŘŜƴǘǎΩ ƭŜǾŜƭ ƻŦ ǿƛƪƛ ŀŎǘƛǾƛǘȅ ŀŎǊƻǎǎ ǘƘŜ ǘƛƳŜŦǊŀƳŜΦ  We 
present CathyΩǎ ƛƴŘƛǾƛŘǳŀƭ ŀŎǘƛǾƛǘȅ ƳƻƴǘƘƭȅΣ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ Ŏƭŀǎǎ ǊŀƴƎŜΦ 

Table 3 ǎƘƻǿǎ /ŀǘƘȅΩǎ ǿƛƪƛ ŜŘƛǘǎ ŦƻǊ DŀƳŜ 5ŜǎƛƎƴ L ōȅ ƳƻƴǘƘΣ ŀƴŘ ŎƻƳǇŀǊŜǎ ƘŜǊ Ǉƻǎǘǎ ǘƻ ǘƘŜ Ŏƭŀǎǎ ǊŀƴƎŜΦ  Lƴ 
September, she made 89 posts, which was in the upper range compared to other students. In the later 
months, she performs from the lower to the mid range in her wiki page editing activity. Her wiki editing 
activity appears to taper somewhat in later months. 
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Table 3Υ /ŀǘƘȅΩǎ ²ƛƪƛ 9Řƛǘǎ ŦǊƻƳ DŀƳŜ 5ŜǎƛƎƴ L, by Month 

Month 
Cathyõs Wiki 

Edits 

Range of Wiki 

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 RTC made wiki edits to profile and 
project pages more frequently when they first began in September, tapering 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.  

Supporting the results for wiki edits, Table 4 ƛƴŘƛŎŀǘŜǎ /ŀǘƘȅΩǎ ǿƛƪƛ uploads from Game Design I, in which 
she added files such as Flash files or images to the wiki. Her metrics are again mid-range during this time, 
with a few instances of posting just slightly more than her classmates. Her activity in uploading is highest in 
October. 

Table 4Υ /ŀǘƘȅΩǎ ²ƛƪƛ ¦ǇƭƻŀŘǎ ŦǊƻƳ DŀƳŜ 5ŜǎƛƎƴ L, by Month 

Month 
Cathyõs Wiki 

Uploads 

Range of Wiki 

uploads, low to 

high 

August 3 2 - 5 

September 6 3 - 14 

October 15 4 - 25 

November 7 2 ð 14 

December 9 0 - 21 

 
hǾŜǊŀƭƭΣ /ŀǘƘȅΩǎ ǿƛƪƛ ŀŎǘƛǾƛǘȅ ƛǎ ŀōƻǳǘ ŀǾŜǊŀƎŜ ƛƴ Ƴƻǎǘ ƳƻƴǘƘǎΦ Students were in class for 90 minutes each 
session, and with vacations and weekends, were in class about 18 days per month on average. The wiki 
activity of the class as a whole at RTC appears on average to be about four edits per student per session, 
and less than one file upload per student per session. Thus, it appears that networked wiki editing and 
uploading comprised a small proportion of their class activity, in comparison to time spent creating their 
ƎŀƳŜǎ ǳǎƛƴƎ CƭŀǎƘ ǎƻŦǘǿŀǊŜ ǊŜǎƛŘŜƴǘ ƻƴ ǘƘŜƛǊ ŎƻƳǇǳǘŜǊΩǎ ƘŀǊŘ ŘǊƛǾŜΦ   

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 students 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. 

Cathyôs Participation in Game Design I: First half of Fall Semester, September/ October, 

2008 

In the first half of the semester, students proceeded through several syllabus Game Design topics and 
assignments, up to and including ǘƘŜ ǘƻǇƛŎΣ ά!ŘŘƛƴƎ LƴǘŜǊŀŎǘƛƻƴΦέ  Lƴ ǘƘƛǎ ǘƛƳŜŦǊŀƳŜΣ /ŀǘƘȅ ŎƻƳǇƭŜǘŜŘ ǘŀǎƪǎ 
on her wiki project page that includŜ άtƭŀȅƛƴƎ ǘƻ [ŜŀǊƴΣέ ά{ƻŎƛŀƭ LǎǎǳŜ DŀƳŜǎΣέ άLƳŀƎƛƴƛƴƎ ¸ƻǳǊ DŀƳŜΣέ 
ά!ŘŘƛƴƎ bŀǾƛƎŀǘƛƻƴΣέ ά!ƴƛƳŀǘƛƻƴΣέ ŀƴŘ ά!ŘŘƛƴƎ {ƻǳƴŘΦέ Lƴ ƘŜǊ ǘŜŀƳΣ ǎƘŜ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜŘ ǘƻǿŀǊŘǎ ǿƻǊƪ ƻƴ 
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ǘƘŜ ǘƻǇƛŎǎΣ άάtŀǇŜǊ tǊƻǘƻǘȅǇƛƴƎΣέ άtƭŀƴƴƛƴƎ ȅƻǳǊ ƎŀƳŜΣέ ŀƴŘ ά5ǊŀǿƛƴƎ ƛƴ CƭŀǎƘΦέ  Lƴ ǘhe first several syllabus 
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 want to 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 instructional strategy 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 11th grade, and Andrew in 10th grade starting on September 9, 2008, 
ƛƴ ŀ ǘŜŀƳ ǘƘŜȅ Ŏŀƭƭ άJAC in the BOX Σέ ǿƛǘƘ W!/ ǎǘŜƳƳƛƴƎ ŦǊƻƳ ǘƘŜ ƛƴƛǘƛŀƭǎ ƻŦ ǘƘŜƛǊ ŦƛǊǎǘ ƴŀƳŜǎΦ  

In work posted to meet the requirements of ǘƘŜ άLƳŀƎƛƴƛƴƎ ¸ƻǳǊ DŀƳŜέ ǎŜŎǘƛƻƴΣ in early September, Cathy 
posts a digital image of the outdoors she created in Flash using the imaging tools to her own wiki profile 
ǇŀƎŜΣ ŀƴŘ Ǉƻǎǘǎ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƘŜǊ ƎǊƻǳǇΩǎ ƎŀƳŜ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ŀ ŘȅƴŀƳƛŎ ōŀŎƪƎǊƻǳƴŘ ƛƳŀƎŜΦ {ŎǊŜŜƴǎƘƻǘǎ 
are shown in Figure 4 below. The ƛƳŀƎŜ ŀǘ ǊƛƎƘǘ ǇǊŜǎŜƴǘǎ ǘƘŜ ǘŜŀƳΩǎ ƛƴƛǘƛŀƭ game plan which describes their 
intention to create ŀ άƎƭƻōŀƭ ƛǎǎǳŜǎ ƎŀƳŜέ ŀōƻǳǘ ǊŜŎȅŎƭƛƴƎΦ 

Figure 4:  9ȄŀƳǇƭŜǎ ƻŦ /ŀǘƘȅΩǎ 9ŀǊƭȅ tǊƻƧŜŎǘ ²ƻǊƪΣ {ŜǇǘŜƳōŜǊΣ нллф --  
Animated Design Artwork and Semester One Game Plan for Landfill Destroyers Game 

 

Cathyôs Early  Reflections on Her Experience  

/ŀǘƘȅΩǎ ǇǊƻŦƛƭŜ ǇŀƎŜ ƻƴ ƘŜǊ ǿƛƪƛ Ŏƻƴǘŀƛƴǎ ŀ ƎǊƛŘ ǘŀōƭŜ ǿƛǘƘ ǎŜƭŦ-reported progress notes, using a template 
that ǿŀǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ²ƻǊƭŘ ²ƛŘŜ ²ƻǊƪǎƘƻǇ CƻǳƴŘŀǘƛƻƴ ƻƴ ŜǾŜǊȅ Ŏƭŀǎǎ ǿƛƪƛΦ  /ŀǘƘȅΩǎ ōƭƻƎ ǇŀƎŜ ŀƭǎƻ 
provides some glimpses into her reflections on what occurred during this time. Cathy appears to have kept 
up with the progress notes diligently, documenting work completed after nearly every class session.  

/ŀǘƘȅΩǎ ŦƛǊǎǘ ōƭƻƎ Ǉƻǎǘ ƻƴ September 3, 2008 notes that she was not familiar with computers when she 
began the course, and that within two weeks she was progressing much more quickly than she had 
ŀƴǘƛŎƛǇŀǘŜŘΦ {ƘŜ ǿǊƛǘŜǎ ǘƘŀǘ άI have only been in this class for about 2 weeks but I still feel that I have 
learned more than I thought I would. The game that I hope to make would be fun but at the same time I 
ƘƻǇŜ ǘƘŀǘ ǘƘŜ ǇŜƻǇƭŜ ǇƭŀȅƛƴƎ ƛǘ ǿƻǳƭŘ ǎǘƛƭƭ ƭŜŀǊƴ ǎƻƳŜǘƘƛƴƎ ŦǊƻƳ ǘƘŜ ƎŀƳŜΦέ On a blog post dated 
{ŜǇǘŜƳōŜǊ муΣ нллу ǎƘŜ ǎǘŀǘŜǎ ǘƘŀǘ άFlash is a really interesting way to make and design pictures and 
ƻōƧŜŎǘǎΦέ hǾŜǊŀƭƭΣ ƘŜǊ ōƭƻƎ Ǉƻǎǘǎ ƛƴ ǘƘƛǎ ŜŀǊƭȅ ǘƛƳŜŦǊŀƳŜ ƛƴŘƛŎŀǘŜ ǇƻǎƛǘƛǾŜ ŀŦŦŜŎǘ ŀƴŘ ŜƴƧƻȅƳŜƴǘ ǘƻǿŀǊŘ ǘƘŜ 
program. 
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Paper Prototype  

As September progresses, Cathy begins to work more with 3 teammates in JAC in the BOX . These students 
created a team wiki profile page in addition to their individual profile pages. On September 25, 2008, the 
students post their a video of their paper prototype on the JAC in the BOX team page, which presents the 
early plans for their team game. The prototypŜ ǇǊƻǾƛŘŜǎ ǎƻƳŜ ǎǘǊǳŎǘǳǊŜ ŦƻǊ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǿƛŘŜ-ranging 
early ideas, and allows them to make some initial design decisions on paper, before delving into design with 
the software tools.   

The team names their game ά[ŀƴŘŦƛƭƭ 5ŜǎǘǊƻȅŜǊǎέ and sticks with their initial plan to create a game about 
the importance of recycling.  They 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 student 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 play will consist 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 increasingly more 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. Figure 5 features screen shots from their 
presentation. 

Figure 5:  Screenshot of Paper Prototype Video that Students Uploaded and Embedded to the Wiki: 
Cathy and Team Demo Their Plan for Level One of ά[ŀƴŘŦƛƭƭ 5ŜǎǘǊƻȅŜǊǎέ Game 

 

On the JAC in the BOX team 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 recycling. 

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 cans in rows 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 objects come. 
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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 in the 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 how important 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 sounds in our game 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: What makes 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 recycling is a pretty original idea. 

Team Introduction: The name of the members of JAC in the BOX are 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 and, to a point, 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 team, the group members state that Cathy is the key artist in the team, that she is in a 
ƭŜŀŘŜǊǎƘƛǇ ǊƻƭŜΣ ŀƴŘ ǘƘŀǘ ŜǾŜǊȅƻƴŜ ƛǎ ƛƴǾƻƭǾŜŘ ƛƴ ƎŜǘǘƛƴƎ ǘŀǎƪǎ ŘƻƴŜ ǿƘŜƴ ǊŜǉǳƛǊŜŘΦ  Lƴ ǘƘŜ ŜŘǳŎŀǘƻǊΩǎ ŦƛǊǎǘ 
ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ƻƴ ǿǊƛǘǘŜƴ {ŜǇǘŜƳōŜǊ омΣ нллуΣ aǊǎΦ { ƴƻǘŜǎ ǘƘŀǘ άCathy Is definitely a team leader.  She is 
working hard and makes sure their group gets all assignments completed.  She will probably do much of the 
ŀǊǘǿƻǊƪ ōǳǘ ǿƛƭƭ ǇǊƻōŀōƭȅ Řƻ ŀ ƭƛǘǘƭŜ ƻŦ ŜǾŜǊȅǘƘƛƴƎΦέ   

Early Flash Game Design Artifacts 

/ŀǘƘȅΩǎ ǿƛƪƛ ǿƻǊƪ ƛƴ ǘƘŜ ŦƛǊǎǘ ƘŀƭŦ ƻŦ ǘƘŜ ǎŜƳŜǎǘŜǊ ǎƘƻǿŜŘ ǘƘŀǘ ƘŜǊ ǿƻǊƪ was focused on completing syllabus 
ŀǎǎƛƎƴƳŜƴǘǎ ǘƻ ŎǊŜŀǘŜ ŦƛƭŜǎ ǘƘŀǘ ǿƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ ƘŜǊ ǘŜŀƳΩǎ Ŧƛƴŀƭ ƎŀƳŜΦ  CƛƎǳǊŜ 6 shows two screenshots 
ŦǊƻƳ ƘŜǊ ƎŀƳŜ ŘŜǎƛƎƴ ǿƻǊƪ ƻƴ ƘŜǊ ǇǊƻƧŜŎǘ ǇŀƎŜΦ ¢ƘŜ ŦƛǊǎǘ ƛƳŀƎŜ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƎŀƳŜΩǎ ƭƻŀŘƛƴƎ ǎŎǊŜŜƴΣ ŀƴŘ 
although it is not captured in a static screenshot, the recycle arrows rotate clockwise. The second 
screenshot also contains animation, as some of the objects seen in a landfill move from top left, down to 
the bottom, and then jump back to the top to fall again. These postings are evidence of Cathy successfully 
learning how to animate objects in Flash. 
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Figure 6: Screenshot of Landfill Destroyers Game Animations Created by Cathy --  
Loading Screen and Creative Animated Landfill Screen with Moving Objects 

 

 

Mid -Semester Game Presentation 

At the mid-point of the semester, JAC in the BOX gives a presentation of their in-progress game.  The game 
at this point includes a few actual screens and animations, and some side graphics are presented that 
reside on the wiki, that the team states will be included in their final game. Cathy begins the presentation 
ōȅ ƛƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ƎǊƻǳǇ ŀƴŘ ƴƻǘƛƴƎ ǘƘŀǘ ǎƘŜ ƛǎ ǘƘŜ ǘŜŀƳΩǎ ŀǊǘƛǎǘΦ WƻƴŀǘƘŀƴΣ ǿƘƻ ƛǎ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿ ƛƴ ǘƘŜ 
2nd case study, explains that he will be doing the music and share in the programming of the game, which 
Andy will help him with.  

As they walk the audience through different screens of their game, all the examples shown in the video is 
design work that Cathy has completed, as evidenced by its position on her personal project page, and not 
the team page. Figure 7 ƛǎ ŀ ǎŎǊŜŜƴǎƘƻǘ ŦǊƻƳ ǘƘŜƛǊ ǇǊŜǎŜƴǘŀǘƛƻƴΣ ŀǎ ǘƘŜ ǘŜŀƳ ǇǊŜǎŜƴǘǎ /ŀǘƘȅΩǎ ƭƻŀŘƛƴƎ 
screen to the audience. It appears in the video that so far, her efforts are leading the group. 

Figure 7: Video of Student Mid-Semester Class Presentations-- 
/ŀǘƘȅΩǎ ¢ŜŀƳ /ƘƻƻǎŜǎ ƘŜǊ [ƻŀŘƛƴƎ {ŎǊŜŜƴΣ ŀƴŘ tǊŜǎŜƴǘǎ DŀƳŜ ǘƻ ǘƘŜ /ƭŀǎǎ 

 

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 understanding 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 thinking.  At the end of this initial timeframe, 
Cathy begins to demonstrate a growing understanding of how different pieces of her project will fit 
together. For instance, in a blog post dated October 23, 2008, ǎƘŜ ŜȄǇƭŀƛƴǎ ǘƘŀǘ άǘƻŘŀȅ L ǿŜƴǘ ƻƴ the wiki 
and learned how to add sound to a slide. I put sound on my start clip and the sound was of a mouse being 
clicked on. Sound is goiƴƎ ǘƻ ƘŜƭǇ ƛƴ ǘƘŜ ƎŀƳŜ ŀ ƭƻǘΦέ ¢Ƙƛǎ post indicates three steps: a) inquiry to find 
resources on the wiki, b) modeling the task she learned about, using Flash software, and c) systems thinking 
regarding how sound effects will add to her game. 

Game Design I ï (Second half of Fall Semester, November-January, 2008) 

The second half of the semester took place between November 1, 2008 and January 21, 2009. During this 
time, students focused largely on group work for their game, and were also given assignments from their 
ŜŘǳŎŀǘƻǊ ǎǳŎƘ ŀǎ ǘƘŜƛǊ άф ²ŜŜƪǎ ¢Ŝǎǘέ όŀ CƭŀǎƘ ƳƻǾƛŜ ǘƘŀǘ ǘƘŜ ǎǘǳŘŜƴts had to complete independently, 
demonstrating 5 concepts they have learned in the class).  

Lƴ /ŀǘƘȅΩǎ ǘŜǎǘ ŦƛƭŜΣ ǎƘŜ ŘŜƳƻƴǎǘǊŀǘŜǎΣ ŀƳƻƴƎ ƻǘƘŜǊ ǎƪƛƭƭǎΣ ǘƘŀǘ ǎƘŜ Ƙŀǎ ƭŜŀǊƴŜŘ Ƙƻǿ ǘƻ ƳŀƪŜ ŦǳƴŎǘƛƻƴŀƭ 
buttons, basic animations, objects controllable via arrow keys, and morphing animations. Figure 8 shows 
the example of morphing objects from her wiki (the image at left transforms into the letters at right).   

Figure 8: {ŎǊŜŜƴǎƘƻǘ ŦǊƻƳ /ŀǘƘȅΩǎ άNine Weeks TestΣέ Showing Morphing Animation and  
Evidence of Flash Skills Learned and Recalled 

  

The presence of a 9-Weeks 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 not part of the Globaloria curriculum. Ultimately it served as a way for Mrs. S. to note a grade for each 
student mid-way through. It may be that not all students actually used the skills she tested in their final 
game implementation, because the feature tested was not part of their original game idea. In Globaloria, 
ǘƘŜ ŎǳǊǊƛŎǳƭǳƳ ƛǎ ŦƭŜȄƛōƭŜ ǎƻ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ōǳƛƭŘ-out of their original ideas drive their 
learning. 

Observations from Mrs. S on Cathyôs Performance 

The remainder of the work for tƘŜ ǎŜƳŜǎǘŜǊ ǇƻǎǘŜŘ ǘƻ /ŀǘƘȅΩǎ ǿƛƪƛ ŀǇǇŜŀǊǎ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǿƘƛƭŜ /ŀǘƘȅ 
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 observation, in her progress 
ǊŜǇƻǊǘ ƻƴ 5ŜŎŜƳōŜǊ сΣ нллуΣ aǊǎΦ { ƴƻǘŜǎ ǘƘŀǘ /ŀǘƘȅ ƛǎ άǿƻǊƪƛƴƎ ǿƛǘƘ ŀƴƻǘƘŜǊ ǎǘǳŘŜƴǘ ǘƻ Řƻ ǘƘŜ ŎƻŘƛƴƎ ŦƻǊ 
ǘƘŜƛǊ ƎŀƳŜΦέ Lƴ ƘŜǊ ƭŀǘŜǊ aŀǊŎƘ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ǿƘŜƴ aǊǎΦ { ǊŜŦƭŜŎǘǎ ōŀŎƪ ƻƴ {ŜƳŜǎǘŜǊ hƴŜ ŀƴŘ Ƙƻǿ ƛǘ 
finished up, she writes that ά/ŀǘƘȅ ōŜŎŀƳŜ ƘŜǊ ƎǊƻǳǇΩǎ ǇǊƻƎǊŀƳƳŜǊ ǿƘŜƴ ǘƘŜ ǇŜǊǎƻƴ ǿƘƻ ǿŀǎ ǎǳǇǇƻǎŜŘ ǘƻ 
ƛƴ ǘƘŜƛǊ ƎǊƻǳǇ ŘƛŘƴΩǘ Řƻ ƛǘΦέ CǳǊǘƘŜǊΣ ƛƴ ŀ Ǉƻǎǘ-hoc interview, Mrs. S states that while programming became 
ŎƘŀƭƭŜƴƎƛƴƎ ŦƻǊ ƘŜǊ ƻǘƘŜǊ ǘŜŀƳ ƳŜƳōŜǊǎΣ ǘƘŀǘ /ŀǘƘȅ άŎŀƴΩǘ ǎǘŀƴŘ ǘƻ ƭŜŀǾŜ ǘƘƛƴƎǎ ǳƴŦƛƴƛǎƘŜŘΦέ ¢ƘǳǎΣ /ŀǘƘȅ 
took responsibility for some of the programming activities originally intended by the male students in her 
group, to advance the game so the the team would have a playable game file to present at course end.   
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Further Evidence of ñJAC in the BOXò Team Memberôs Shifting Roles 

hǳǊ ŦƛƴŘƛƴƎǎ ŎƻƴŦƛǊƳ aǊǎΦ {Ωǎ ƻōǎŜǊǾŀǘƛƻƴ that as the semester progressed, the team dynamic of JAC in the 
BOX shifted. Jonathan, for whom we also provide a case study in this report, was /ŀǘƘȅΩǎ ǘŜŀƳ ƳŜƳōŜǊ and 
it appears that he had expected to be the main team coder, given that he held a prior 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 Garageband. 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 
male team 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. 

Cathyôs Struggles and Successes Learning Actionscript  
As the fall semester progresses and Cathy continues working on learning Actionscript programming, her 
blog posts and progress notes present an elevated level of affect towards the work (both positive and 
negative). Cathy uses the blog to vent frustrations and also to express messages of perseverance.  On her 
wiki, she writes some text above 2 files that appear exactly the same, stating άǘƘŜ ǎŎǊŜŜƴ Ƴŀȅ ƭƻƻƪ ǘƘŜ 
same, but that is because i have worked on the same coding for the past couple of days. And am still having 
ŀ ƭƛǘǘƭŜ ŘƛŦŦƛŎǳƭǘȅ ǿƛǘƘ ƛǘΦέ !ǘ ŀƴƻǘƘŜǊ Ǉƻƛƴǘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘǎ ǇŀƎŜ ǎƘŜ ƴƻǘŜǎ άǎƻ ǘƘƛǎ ƛǎ ŀƭƭ L ƘŀǾŜ ǘƻ ǎƘƻǿ ŀƭƭ 
though it looks the same as the others i went back over my coding looking for problems but still couldn't 
ŦƛƴŘ ǇǊƻōƭŜƳǎΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜȅ ŀǊŜ ǘƘŜǊŜΦέ 
 
 !ǎ ǎƘŜ ǎǘǊǳƎƎƭŜǎ ǿƛǘƘ ŎƻŘƛƴƎΣ ǎƘŜ ōŜƎƛƴǎ ǘƻ ŦŜŀǊ ǘƘŀǘ ƘŜǊ ǘŜŀƳΩǎ ƎŀƳŜ ǿƛƭƭ ƴƻǘ ōŜ ŎƻƳǇƭŜǘŜŘΦ Lƴ ŀ ǇǊƻƎǊŜǎǎ 
ƴƻǘŜ ŘŀǘŜŘ 5ŜŎŜƳōŜǊ мсΣ нллу ǎƘŜ ǿǊƛǘŜǎ ǘƘŀǘ ά¢ƻŘŀȅ ƛ Ǝƻǘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜ ƛ ǎǘŀǊǘŜŘ ǘƻ ǿƻǊǊȅ ŀbout if 
the game is going to get done. I have tried to fix the same coding and even different codings for the past 
ǘǿƻ ǿŜŜƪǎ ŀƴŘ ƛ Ŏŀƴϥǘ ǎŜŜƳ ǘƻ ƎŜǘ ǘƘŜƳ ǘƻ ǿƻǊƪΦέ ¸ŜǘΣ /ŀǘƘȅ ǇŜǊǎŜǾŜǊŜǎΦ  The following day she states 
άŦǊǳǎǘǊŀǘŜŘ ōǳǘ Ŏŀƴϥǘ ǿŀƛǘ ǘƻ ƎŜǘ ƛǘ ǘƻ ǿƻǊƪ ǎƻ ǘƘŀǘ ŀƭƭ Ƴȅ ƘŀǊŘ ǿƻǊƪ ǿƛƭƭ ōŜ ƴƻǘƛŎŜŘΦέ hƴ WŀƴǳŀǊȅ нΣ нллф ǎƘŜ 
ǎǘŀǘŜǎ ŦǳǊǘƘŜǊΣ άunfortunately my coding 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 you are so close. Besides it will feel 
ƎƻƻŘ ƪƴƻǿƛƴƎ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǎǳŎŎŜŜŘŜŘΣ ƛƴ ǎƻƳŜǘƘƛƴƎΦέ  

/ŀǘƘȅΩǎ ŦŜƭƭƻǿ ǎǘǳŘŜƴǘǎ ŀǇǇŜŀǊ ǘƻ ƘŀǾŜ ŎŜŘŜŘ ŎƻŘƛƴƎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ altogether to her. In her mid-semester 
survey, Cathy writes that coding was the most difficult thing about the course, and what she disliked the 
most. In discussing why this is, she stated, άƻƴŜ ƭƛǘǘƭŜ ƻōƧŜŎǘ ǿƻǳƭŘ ƳŜǎǎ ǳǇ ŀƭƭ ƻŦ ƛǘΦέ {ƘŜ ŀƭǎƻ ǊŜǾŜŀƭŜŘ ǘƘŀǘ 
ǎƘŜ ŦƛƴŘǎ ǘƘƛǎ ŎƻǳǊǎŜ ƳƻǊŜ ŎƘŀƭƭŜƴƎƛƴƎ ǘƘŀƴ ƳƻǎǘΣ ƻōǎŜǊǾƛƴƎ ǘƘŀǘ άLǘϥǎ ƪƛƴŘŀ ƘŀǊŘŜǊ ōŜŎŀǳǎŜ ȅƻǳ ƭŜŀrn 
ŎƻŘƛƴƎ ƻƴ ȅƻǳǊ ƻǿƴ ƳŀƛƴƭȅΦ !ƴŘ ƛŦ Ƨǳǎǘ ƻƴŜ ƭƛǘǘƭŜ ƛǘŜƳ ƛǎ ǿǊƻƴƎ ƛǘ ŀƭƭ ǿƻǳƭŘƴϥǘ ǿƻǊƪΦέ 
 
Cathy also observes in the mid-survey comments in December that while coding is difficult, the class 
άǘŜŀŎƘŜǎ ȅƻǳ Ƙƻǿ ǘƻ ŦƛƎǳǊŜ ƻǳǘ problems on your own. And allow yƻǳ ǘƻ ǇǳǎƘ ȅƻǳǊǎŜƭŦΦέ Lƴ ŦŀŎǘΣ ƛƴ ƭƛǎǘƛƴƎ 
ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘƘƛƴƎǎ ǘƘŀǘ ǎƘŜ ƭŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ ŎƭŀǎǎΣ /ŀǘƘȅ ǎǘŀǘŜǎ ǘƘŀǘ ǎƘŜ Ƙŀǎ ƭŜŀǊƴŜŘ άƘƻǿ ǘƻ ŦƛƎǳǊŜ 
ƻǳǘ ŀ ǇǊƻōƭŜƳ ƻƴ Ƴȅ ƻǿƴέ ŀƴŘ ǘƘŀǘ άƛǘ ƳŀŘŜ ƳŜ ƭŜŀǊƴ ǘƻ ƴŜǾŜǊ ƎƛǾŜ ǳǇΦέ ¢ƘŜ ŦǊǳǎǘǊŀǘƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ƘŜǊŜ 
contrast with her positive attitude and self-driven 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 in her Flash learning at this stage. It also appears her fellow 
students gave up learning Actionscript because they were less motivated to engage in self-driven inquiry to 
use the resources available to meet their challenges with programming. It appears that more hands-on 



 24 

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 of JAC in the BOX Ωǎ ǇŀǇŜǊ ǇǊƻǘƻǘȅǇŜ ŀƴŘ ǘƘŜ Ŧƛƴŀƭ ƎŀƳŜ ƛǎ ǇǊesented as follows.  This 
ŎƻƳǇŀǊƛǎƻƴ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǎǘǳŘŜƴǘǎΩ ƻǊƛƎƛƴŀƭ Ǉƭŀƴǎ ƳŀǘŎƘ ǳǇ ǿƛǘƘ ǘƘŜƛǊ Ŧƛƴŀƭ ǾŜǊǎƛƻƴǎΣ 
evidencing the Flash skills students learned to translate their early ideas into an actual, functioning game.  
The comparison also highlights work-around solutions and alternatives students needed to take, from 
prototype to final game creation due to the opportunities and constraints they encounter as they learn 
game design in Flash and Actionscript programming.  Achievement of original goals offers evidence of CLA 
2, project management. 
 
The first drawing in the prototype is the loading screen, one of the first digital screens Cathy completed as 
seen above. The title screen also matches up consistently between their original prototype and their final 
project. Figure 9 shows the version of the title screen from the paper prototype, and the version in their 
final game as Cathy presented it to the class. 

Figure 9: Paper Prototype and Final Game Presentation-- 
9ǾƛŘŜƴŎŜ ƻŦ /ŀǘƘȅΩǎ {ǳŎcess at Transforming Initial Hand-written Design Plans into a  

Working Interactive Flash Game, January 2009 

  

Figure 10 ǎƘƻǿǎ ǘƘŜ άŀōƻǳǘέ ǎŎǊŜŜƴ ƻŦ ǘƘŜƛǊ ƎŀƳŜ ǿƘƛŎƘ ƭƻƻƪǎ ǾŜǊȅ ǎƛƳƛƭŀǊ ŦǊƻƳ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ǘƻ ǘƘŜ Ŧƛƴŀƭ 
version. Consistency in design is evidŜƴǘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƎŀƳŜΩǎ ǎŎǊŜŜƴǎΦ ¢ƘŜ ƭƻŀŘƛƴƎ ǎŎǊŜŜƴ ƛǎ ƳŀŘŜ ƻŦ ŀ 
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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Figure 10: Comparison of Team Paper Prototype and Final Landfill Destroyers GameΣ ά!ōƻǳǘέ {ŎǊŜŜƴ ς  
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 earn to 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 Figure 11. While the look of these screens 
changed somewhat between the prototype and the final version of the game, the ideas remained 
essentially the same. 

Figure 11: Comparison of Team Paper Prototype and Final Landfill Destroyers GameΣ άFactsέ ŀƴŘ ά{ǘŀǊǘέ 
Screen ς Evidence of Alignment in Game Plans and Final Outcomes 

  

  

 

The students were able to experiment with a score board feature as well, which requires more complex 
programming than simple buttons. In the final game 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 the cups into a gray box on 
the bottom right hand side of the screen, 10 points are awarded. However, as the game is unfinished, only 
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two cups fall, and the user is unable to get more than 20 points.  While they were not able to fully build out 
the scoring feature, their initial attempt demonstrates programming knowledge. The following two screen 
shots from the game reflect the scoring.  

Figure 12: Landfill Destroyers Scoring Feature, Evidencing Increasingly Complex Actionscript Programming 

 

While the functionaliǘȅ ƻŦ ǘƘŜ Ŧƛƴŀƭ ƎŀƳŜ ŘƻŜǎ ƴƻǘ ƳŜŜǘ ŀƭƭ ƻŦ ǘƘŜ Ǝƻŀƭǎ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴ ǇƭŀƴΣ aǊǎΦ {Ωǎ 
aŀǊŎƘ tǊƻƎǊŜǎǎ wŜǇƻǊǘ ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ {ŜƳŜǎǘŜǊ hƴŜ ŀŎǘƛǾƛǘȅΣ ǇǊŀƛǎƛƴƎ /ŀǘƘȅΩǎ !ŎǘƛƻƴǎŎǊƛǇǘ 
ƭŜŀǊƴƛƴƎΦ IŜǊ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ƴƻǘŜǎ ǘƘŀǘ άL ƴƻƳƛƴŀǘŜŘ /ŀǘƘȅ ŦƻǊ Ƴy Student of the Semester because of her 
ŘŜŘƛŎŀǘƛƻƴ ǘƻ ǘǊȅ ǘƻ ŦƛƴƛǎƘ ǘƘŜƛǊ ƎŀƳŜΦέ 

Content Analysis of Landfill Destroyers Game 

Students across all pilot location schools in West Virginia in Pilot Year 2 created a total of 95 games.  RTC 
students created a total of eight team games during the fall semester, of which Landfill Destroyers was one.  

In order to evaluate all games on a common scale, we content analyzed all student games created in 
Semester One and Semester Two, using the process and coding scheme described in the Method section.  
Out of a total of 26 possible game attributes that we included in our coding, the Landfill Destroyers game 
achieved an overall value of 14.  The table that follows indicates the final tally. The codes detect the 
presence of ǘƘŜ ǎǘǳŘŜƴǘ ŘŜǎƛƎƴŜǊǎΩ skills in CLA categories 1 and 2. 

Table 5. Landfill Destroyers Content Analysis Results 

Game Title: Landfill Destroyers 

Student/Team Name: JAC in the BOX  

Team or Individual Game:  Team 

URL: http://www.myglife.org/usa/wv/rtcwiki/index.php/Image:Land5.swf 

BRIEF GAME OBJECTIVE: Stack the recyclables to earn points. 

CATEGORY CRITERIA 1= Yes 

Game Plan 
and Demo 

[Design 
Template; 

Did the students create a Paper Prototype? 1 
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Prototype] 

 Does the game appear complete/finalized? 0 

 

Please EVALUATE the Game Design Plan for its written content describing 
student intentions for their game design (Overview, pitch, scenes, 
elements/assets, etc.) [0=None; 1=Incomplete; 2=Satisfactory; 
3=Thorough/Excellent] 

3 

Playable 
Game Design 

Are there gameplay 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., color-scheme, character-design, are game-play objects 
in consistent locations throughout the game)? 

1 

Playable 
Game 
Functionality 

In all relevant instances, does the game offer feedback to the user based 
on actions (e.g., quiz game provides feedback on a response; when a 
character dies a life is lost or a message appears; rollovers change color or 
display a pop-up; do collisions elements work properly)? 

0 

 
Do the feedback / response elements add to the challenge of the game, 
(e.g., the game is over if the timer, lives, or health run out; scoring is 
ǾŀǊƛŀōƭŜΤ ǘƘŜ ƎŀƳŜ Ŏŀƴ ōŜ άƭƻǎǘέ ƻǊ άǿƻƴύΚ 

0 

 
Are there objects (not characters) that are interactive for the player (e.g., 
buttons with rollover; objects that can be drag and dropped)? 

1 

 
Are there characters that the player can interact with (e.g., player avatar 
that moves with arrows, and/or enemies or allies that are animated or 
moving)? 

1 

 

Do the objects and/or characters interact to cause some effect?  That is, 
do objects detect collisions? (e.g., objects bump and change direction, 
character gains/loses life when it touches something else, gains/loses 
points, etc.) 

0 

 
Are there multiple levels, progression of different scenes, and/or 
increasing difficulty? 

0 

Audio/Visual 
Are visual elements well executed (e.g., are images clear without 
ōƭǳǊǊƛƴŜǎǎ ƻǊ ϥŦǊƛƴƎƛƴƎΩύΚ 

1 

 Is there background music to the game? 0 

 
Does the game feature sound effects that happen based on player action 
or by on-screen objects? 

0 

 Is the artwork creative and engaging?  1 

Playable 
Game Subject 
/ Narrative 

Briefly, in a few words, what is the MAIN TOPIC AREA of the game (e.g., 
sports) 

recycling 
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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 
issues theme?  

1 

 
Are the educational/social theme elements active or central to the game 
play (e.g., a game about global warming takes place in a landfill) 

1 

 
Does the game have a cohesive storyline and/or a beginning, middle, and 
end? 

0 

 

Does it appear that the students did research into the educational/social 
ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƎŀƳŜ όŜΦƎΦΣ ƴƻǘ ǎƛƳǇƭȅ ŀ ōŀǎƛŎ ƳŀǘƘ ƎŀƳŜΣ ƻǊ ŀ άƴŀƳŜ ǘƘŜ 
ŎŀǇƛǘŀƭǎέ ƎŀƳŜΣ ōǳǘ ǊŀǘƘŜǊ ǘŜŀŎƘŜǎ ǇƭŀȅŜǊǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ƛǎ ǇƻǘŜƴǘƛŀƭƭȅ 
new, and the designer learned something new). 

1 

Playable 
Game 
Presentation 
on the Wiki 

Did the student provide the FLA file for the Final Game on the Wiki?  0 

 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 page, 
specifying it as the final game? 

0 

 Is the final game provided in the Game Gallery on the Wiki?  1 

 Total Tally 14 

 

[ŀƴŘŦƛƭƭ 5ŜǎǘǊƻȅŜǊǎΩ ƎŀƳŜ ŜǾŀƭǳŀǘƛƻƴ ǾŀƭǳŜ Ŏŀƴ ōŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǘƘŜǊ ǎǘǳŘŜƴǘ ƎŀƳŜǎ ŎǊŜŀǘŜŘ ŀǘ w¢/Σ ŀǎ 
well as to the games created across all locations, by considering their averages. In the Fall semester at RTC, 
among a total of eight semester one games created, the average game evaluation value was 14. Landfill 
Destroyers value of 14 out of 26 equals that of the RTC class mean.  When compared to the work of all WV 
middle school, high school and community college students in Pilot Year Two (which achieved an average 
ƎŀƳŜ ŜǾŀƭǳŀǘƛƻƴ ǾŀƭǳŜ ƻŦ ммΦтύΣ ǘƘƛǎ ƎŀƳŜΩǎ ǾŀƭǳŜ ƻŦ 14 is above the average.  It is important to note that 
many factors vary across WV locations ŀƴŘ ƛƳǇŀŎǘ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ experiences (including student grade 
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, Cathyôs Performance in Game Design I 

Overall, the 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 Learning Abilities 1 and 2, in that a) the 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 idea for an educational game or 
simulation (CLA 1), and b) the coding scheme category of Game Plan and Demo (as well as the other 
categories) indicates that students have had success with Project-based learning and project management 
in wiki-based, networked environment (CLA 2). SǘǳŘŜƴǘǎΩ ƛƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ǿŜ ŎƻǳƴǘŜŘ ǇǊƻǾƛŘŜǎ 
evidence that they learned the skills necessary to do so.  
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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. Cathy contributed to many ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƎŀƳŜΩǎ design and development and 
was the main programmer of the game.  Therefore, it appears that she gained a more significant level of 
knowledge in the two most Constructionist CLA categories than her two teammates. As for the other 
Contemporary Learning Abilities categories (3 ς 6), 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 upload and 
present files, evidence of some level of mastery in CLA categories 3 (Posting, publishing and distributing 
digital media) and 4 (Social-based learning, participation, and exchange).  Further, Cathy and her 
teammates engaged in online research to find out 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 5 (Information-based learning, research, purposeful search, and exploration) and 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 work) and gaining a strong motivation and interest in the 
ŘŜǎƛƎƴ ŀŎǘƛǾƛǘƛŜǎΦ hƴŜ ŎƻƴǘǊƛōǳǘƻǊ ǘƻ /ŀǘƘȅΩǎ ǎǳŎŎŜǎǎ ƛƴ {ŜƳŜǎǘŜǊ hƴŜ ƳƛƎƘǘ ƘŀǾŜ ōŜŜƴ ƘŜǊ ŘƛƭƛƎŜƴŎŜ ŀǘ ǘƘŜ 
start of the semester in completing early assignments with an intention towards her final game artifact. 
{ŜǾŜǊŀƭ ƻŦ /ŀǘƘȅΩǎ ŜŀǊƭȅ ƎǊŀǇƘƛcs files were used in the final product, and 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 afforded Cathy with 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 
our observatiƻƴǎ ƻŦ ǘƘŜ ŎŀǎŜ ǎǘǳŘȅ ǎǘǳŘŜƴǘ WƻƴŀǘƘŀƴΣ ƘŜǊ ǘŜŀƳƳŀǘŜ ǿƘƻ ƛƴƛǘƛŀƭƭȅ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǘƘŜ ƎǊƻǳǇΩǎ 
main coder, but who shifts to music composition in GarageBand instead of Actionscript coding. His case is 
presented after this one. 

Game Design II ï (First half of Spring Semester, January-Early March, 2009) 

 
After learning new programming skills, Cathy decides to continue on in Semester Two of the school year, 
taking the Globaloria class again as an elective independent study, Game Design II, 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 late-January through mid-March. Cathy was one of three students from Semester 
One (out of 23 students from the Fall) and two students from Pilot Year 1 to continue on with the work. It 
Ƴŀȅ ōŜ ǘƘŀǘ /ŀǘƘȅΩǎ ǎǳŎŎŜǎǎ ƛƴ ƭŜŀǊƴƛƴƎ ǎƻƳŜ !ŎǘƛƻƴǎŎǊƛǇǘ ƛƴ ǘƘŜ Ŧŀƭƭ ǎŜƳŜǎǘŜǊ ǎǇŀǊƪŜŘ ƘŜǊ ƻƴƎƻƛƴƎ ƛƴǘŜǊŜǎǘ 
in continuing learning Flash game design in the spring. 

Wiki Edits / Uploads / Posts, Semester Two 

Overall, in Game Design II 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 Tables 6 and 7. In February and 
May, she had the highest number of wiki edits. She was also the student who uploaded the most files in 
March and May. 

/ŀǘƘȅΩǎ ŀŎǘƛǾƛǘȅ ŦǊƻƳ {ŜƳŜǎǘŜǊ hƴŜ ǘƻ {ŜƳŜǎǘŜǊ ¢ǿƻ ƛƴ ǿƛƪƛ ŜŘƛǘƛƴƎ ŀƴŘ ŦƛƭŜ ǳǇƭƻŀŘƛƴƎ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ ǘƻ 
change much, except for her highly elevated activity in May.   /ŀǘƘȅΩǎ high number of edits and uploads in 
May suggests that she was preparing their game and presentation to showcase, at the end of the semester. 



 30 

Table 6Υ /ŀǘƘȅΩǎ ²ƛƪƛ 9Řƛǘǎ ŦǊƻƳ DŀƳŜ 5ŜǎƛƎƴ LL 

Month 
Cathyõs Wiki 

Edits 

Range of Wiki 

edits, low to high 

January 6 1 ð 23 

February 47 2 - 47 

March 13 11 - 42 

April 11 1 - 26 

May 40  3 - 40 

 

Table 7Υ /ŀǘƘȅΩǎ ²ƛƪƛ ¦ǇƭƻŀŘǎ ŦǊƻƳ DŀƳŜ 5ŜǎƛƎƴ LL 

Month 
Cathyõs Wiki 

Uploads 

Range of Wiki 

uploads, low to 

high 

January 4 1 - 7 

February 7 6 - 14 

March 10 2 - 10 

April 1 1 - 6 

May 60 5 - 60 

 

Cathyôs Semester Two Game Design Process 
/ŀǘƘȅ ŀƴŘ 9ƳƳŀ ǎǘŀǊǘ ŀ ƴŜǿ ǘŜŀƳ ǘƻƎŜǘƘŜǊ ƛƴ {ŜƳŜǎǘŜǊ ¢ǿƻ ǘƘŀǘ ǘƘŜȅ Ŏŀƭƭ ά/ƻǎƳƛŎ 9ƴŜǊƎȅΣέ ōǳƛƭŘƛƴƎ ǳǇƻƴ 
their skills from Semester One.  Mrs. S, in her March progress report, observes that durinƎ ǘƘƛǎ ǘƛƳŜ ά/ŀǘƘȅ 
ŀƴŘ 9ƳƳŀ ǿƻǊƪ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀƴŘ ǊŀǊŜƭȅ ƴŜŜŘ ƘŜƭǇ ŦǊƻƳ ƳŜΦέ Lǘ ŀǇǇŜŀǊǎ ǘƘŀǘ ƛƴ ǘƘƛǎ ƴŜǿ ǎŜƳŜǎǘŜǊΣ aǊǎΦ { 
adopted a more hands-off approach with the students.  

wŜƎŀǊŘƛƴƎ /ŀǘƘȅΩǎ ƭŜŀǊƴƛƴƎΣ aǊǎΦ { ŀƭǎƻ ƴƻǘŜǎ ǘƘŀǘ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ {ŜƳŜǎǘŜǊ ¢ǿƻ ά/ŀǘƘȅ ǊŜŘƛŘ ǎƻƳŜ 
ƭŜǎǎƻƴǎ ǘƻ ǊŜŦǊŜǎƘ ƘŜǊ ŎƻŘƛƴƎ ǎƪƛƭƭǎΦέ CǊƻƳ /ŀǘƘȅΩǎ ǿƛƪƛ ǇǊƻƧŜŎǘǎ ǇŀƎŜ ƛǘ ŀǇǇŜŀǊǎ ǘƘŜǎŜ ŀǎǎƛƎƴƳŜƴǘǎ ƛƴŎƭǳŘŜŘ 
adding interaction, adding animation, adding navigation, and assembling her game, which she completed in 
about four days. These assignments covered many of the fundamental basics from Game Design I, and her 
quick completion time in semester two demonstrates her growing fluency and proficiency with Flash going 
into Game Design II.  Her choice to repeat the assignments is evidence of self-reflection on her own skills. 

/ŀǘƘȅΩǎ ƻƴŜ ōƭƻƎ Ǉƻǎǘ ǿǊƛǘǘŜƴ ƛƴ ǘƘŜ ŦƛǊǎǘ ƘŀƭŦ ƻŦ {ŜƳŜǎǘŜǊ нΣ ŘŀǘŜŘ CŜōǊǳŀǊȅ нпΣ нллфΣ ǇǊƻǾƛŘŜǎ ƛƴǎƛƎƘǘ ƛƴǘƻ 
ƘŜǊ ǊŜǾƛǎƛǘƛƴƎ ƻŦ ǘƘŜ ōŀǎƛŎǎ ƻŦ CƭŀǎƘΦ hƴ ǘƘŜ ǘƻǇƛŎ ƻŦ ŀŘŘƛƴƎ ƛƴǘŜǊŀŎǘƛƻƴΣ ǎƘŜ ƴƻǘŜǎ άǘƘŜǊŜ ƛǎ ŀ ƭƛǘǘƭŜ ōƛt of a 
code you have to use, but its not that long. Its a good idea to know how to make an object interact. In some 
ƎŀƳŜǎ ȅƻǳ ƳƻǾŜ ƻōƧŜŎǘǎ ōȅ ǳǎƛƴƎ ǘƘŜ ŀǊǊƻǿ ƪŜȅǎΦέ Lƴ ŘƛǎŎǳǎǎƛƴƎ ƴŀǾƛƎŀǘƛƻƴΣ ǎƘŜ ǎǘŀǘŜǎ άƴƻǿ ǎƛƴŎŜ L ƪƴƻǿ 
and understand how to add navigation ƛǘ ƛǎ Ŝŀǎȅ ǘƻ ŘƻΦέ IŜǊ ŎƻƳƳŜƴǘǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜǎŜ CƭŀǎƘ ōŀǎƛŎǎ ŀƭǎƻ 
show that she comprehends how different elements of game design synthesize together. She notes that 
άǿƘŜƴ ȅƻǳ ŀǊŜ ƳŀƪƛƴƎ ŀ ƎŀƳŜ ǘƘŜǊŜ ƛǎ ŀ ƭƻǘ ƻŦ ƴŀǾƛƎŀǘƛƻƴ ǘƘŀǘ ƻƴŜ ǿƛƭƭ ƴƻǘƛŎŜΣέ ŀƴŘ ǘƘŀǘ άǿƘŜƴ ŀ ǇŜǊǎƻƴ 
Ǉƭŀȅǎ ŀ ƎŀƳŜΣ ǘƘŜȅ Ŏŀƴ ōŜ ƳƻǊŜ ŘǊŀǿƴ ǘƻ ƛǘ ōȅ ǘƘŜ ǘȅǇŜ ƻŦ ƳǳǎƛŎ ȅƻǳ Ǉǳǘ ƛƴ ƛǘΦέ ¢ƘŜǎŜ ŎƻƳƳŜƴǘǎ ƛƴŘƛŎŀǘŜ ŀ 
growing confidence and mastery over some of the same activities that frustrated her in Semester One. 

The remainder of her wiki contents for Semester Two includes elements of the game she is working on with 
Emma. aǊǎΦ { ǿǊƛǘŜǎ ƛƴ ǘƘŜ aŀǊŎƘ tǊƻƎǊŜǎǎ wŜǇƻǊǘ ǘƘŀǘ ά/ŀǘƘȅ ŀƴŘ 9ƳƳŀ ŀǊŜ ǿƻǊƪƛƴƎ ƻƴ ŀ ŘǊŀƎ ŀƴŘ ŘǊƻǇ 
anatomy game.  Cathy is working on her sections.  She has used the pen tool to traceΦέ ¢ƘŜ ǇŜƴ ǘƻƻƭ ƛǎ ŀ 
digital device that allows students to trace print images that render as digital graphics. This device is very 
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ǳǎŜŦǳƭ ŦƻǊ /ŀǘƘȅΩǎ {ŜƳŜǎǘŜǊ ¢ǿƻ ǘŜŀƳ ƎŀƳŜ ŎŀƭƭŜŘ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎΣέ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ǇǊŜŎƛǎƛƻƴ ƛƴ ŘǊŀǿƛƴƎ 
the skeleton of the body to help the player learn anatomy.  

Paper Prototype Video with Game Plans for ñLearn the Bonesò Educational Game 

/ŀǘƘȅ ŀƴŘ 9ƳƳŀΩǎ ǇŀǇŜǊ ǇǊƻǘƻǘȅǇŜ and video presentation of it was completed right before the midpoint 
of the spring semester, and illustrates on sheets of paper the intended screens and functionality of their 
second game. 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 bones over the 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 13 shows an illustration of their second level, as presented in their video presentation of the 
prototype posted on the Wiki. A player is first presented with an upper-body 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 have labels. 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 13: Video Screenshots of CathȅΩǎ tŀǇŜǊ tǊƻǘƻǘȅǇŜ ƻŦ ǘƘŜ {ƪǳƭƭ [ŜǾŜƭ ƻŦ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎέ  
Featuring Traced Objects 

  

The images presented below in Figure 14 show some of the game work Cathy posted on her wiki during the 
first half of the semester. The second image containing the arm and bone 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 14: Final Game Screens, Learn the Bones, Semester Two 

  

These instructional strategies that Cathy and Emma have built into the game to help the player learn the 
names of all the bones are noteworthy. They have used Flash to present a visual aid that allows the player 
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to not only see a diagram, but to manipulate the images. This aspect of their game falls into the category of 
ŀƴ ŜƳŜǊƎƛƴƎ ǘȅǇŜ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ǘŜŎƘƴƻƭƻƎȅ ŎŀƭƭŜŘ ŀ άǾƛǊǘǳŀƭ ƳŀƴƛǇǳƭŀǘƛǾŜΦέ These novice students 
intuitively created this file with the tools they had available, and without prior knowledge of the existence 
of this genre of e-learning supports. 

Game Design II : Second half of Spring Semester, Late March - May, 2009 

 

Cathyôs Mentorship of a Middle School Student Via the Wiki  
The second half of Game Design II begins in mid-March. At this time, Cathy was asked by Mrs. S. to help out 
in virtually mentoring some younger middle school students at another Globaloria West Virginia pilot 
ƭƻŎŀǘƛƻƴ ό{ŀƴŘȅ wƛǾŜǊύΦ  Lƴ aǊǎΦ {Ωǎ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƳƻƴǘƘ ǎƘŜ ǎǘŀǘŜǎ ǘƘŀǘ /ŀǘƘȅ άƘŀǎ ŀ ƭƛǎǘ 
ƻŦ ƳƛŘŘƭŜ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ǘƘŀǘ ǎƘŜ ƭŜŀǾŜǎ ƳŜǎǎŀƎŜǎ ŦƻǊ ŜŀŎƘ ǿŜŜƪΦέ  aǊǎΦ { ŀƴŘ ŀƴƻǘƘŜǊ ŜŘǳŎŀǘƻǊ ŀǘ ǘǿƻ 
middle school locations, SRMS and Kasson, decided to have RTC student mentors cross-post on the 
separate wikis in support of the youngeǊ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎΦ  /ŀǘƘȅ ǇǊƻǾƛŘŜŘ ŦŜŜŘōŀŎƪ ǘƻ ƳƛŘŘƭŜ ǎŎƘƻƻƭ 
students on their final games, and her wiki links to the students at SRMS she corresponds with on the 
discussions pages. This begins on March 16, 2009.  

!ƴ ŜȄŀƳǇƭŜ ƻŦ /ŀǘƘȅΩǎ ǎŜƭŦ-introduction ǘƻ ǘƘŜ ƳƛŘŘƭŜ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ƛǎ ŀ Ǉƻǎǘ ƻƴ ƻƴŜ ȅƻǳƴƎŜǊ ǎǘǳŘŜƴǘΩǎ 
ǿƛƪƛ ǇŀƎŜΣ ǎǘŀǘƛƴƎ  άƘŜȅ Ƴȅ ƴŀƳŜ ƛǎ /ŀǘƘȅ ŀƴŘ L ŀƳ ŀ ǎŜƴƛƻǊ ŀǘ ǘƘŜ wŀƴŘƻƭǇƘ ¢ŜŎƘƴƛŎŀƭ /ŜƴǘŜǊΦ LŦ ȅƻǳ ƴŜŜŘ 
ŀƴȅ ƘŜƭǇ ƻǊ ƛŘŜŀǎ ŦŜŜƭ ŦǊŜŜ ǘƻ ǎŜƴŘ ƳŜ ŀ ƳŜǎǎŀƎŜ ƻƴ Ƴȅ ǿƛƪƛέ όŀǎ ǎŜŜƴ ƻƴ 9ƭƳƻмнΩǎ ǿƛki talk page at Sandy 
River Middle School). About a week later, there is evidence that Cathy has been checking up on Elmo12 as 
ǎƘŜ ǿǊƛǘŜǎ άƘŜȅ L Ƨǳǎǘ ǘƘƻǳƎƘǘ ǘƘŀǘ L ǿƻǳƭŘ ǘŀƪŜ ŀƴƻǘƘŜǊ ƭƻƻƪ ŀǘ ȅƻǳǊ ǿƛƪƛΦ L ŘƛŘƴϥǘ ǊŜŀƭƭȅ ǎŜŜ ŀƴȅ ǳǇŘŀǘŜǎ ōǳǘ 
if I over looked ǘƘŜƳ ǇƭŜŀǎŜ ǎŜƴŘ ƳŜ ŀ ƳŜǎǎŀƎŜ ǘŜƭƭƛƴƎ ƳŜ ǿƘŜǊŜ ǘƻ ƭƻƻƪΣέ ǘƻ ǿƘƛŎƘ 9ƭƳƻмн ǊŜǎǇƻƴŘŜŘΣ 
ά¢ƘŀƴƪǎΣ ƛŦ L ƴŜŜŘ ŀƴȅǘƘƛƴƎ Lϥƭƭ ŀǎƪΦ ²Ŝƭƭ ǘƘŜ ǊŜŀǎƻƴǎ ǘƘŜǊŜǎ ƴƻǘ Ƴŀƴȅ ǳǇŘŀǘŜǎ ƛǎ ōŜŎŀǳǎŜ L ƘŀǾŜƴϥǘ ƘŜǊŜ ŀƭƻǘ 
lately but im getting ready to do a different tutorial so just look later on in the week. I appreciate the 
ŎƻƳƳŜƴǘΗέ  

! ǎƛƳƛƭŀǊ ŎƻƳƳŜƴǘ ƛǎ ǇƻǎǘŜŘ ƻƴ .ŜŎƪΩǎ ǇŀƎŜ ŀǘ Yŀǎǎƻƴ ǿƘŜƴ ǎƘŜ ǿǊƛǘŜǎ άIŜȅ L Ƨǳǎǘ ǘƘƻǳƎƘǘ ǘƘŀǘ L ǿƻǳƭŘ ǘŀƪŜ 
a look at your updates. I didn't really see anything updated. Don't forget its important to update all your 
ǿƻǊƪΦ LŦ L ƻǾŜǊ ƭƻƻƪŜŘ ƛǘ ǇƭŜŀǎŜ ǎŜƴŘ ƳŜ ŀ ƳŜǎǎŀƎŜ ǘŜƭƭƛƴƎ ƳŜ ǎƻΦέ ! ǿŜŜƪ ƭŀǘŜǊ ŀŦǘŜǊ ǇǊŜǎǳƳŀōƭȅ ǊŜŎŜƛǾƛƴƎ 
ƴƻ ǊŜǎǇƻƴǎŜΣ ǎƘŜ ŀƎŀƛƴ ƭŜŀǾŜǎ ŀ ƳŜǎǎŀƎŜ ǎǘŀǘƛƴƎ άWǳǎǘ ǘƘƻǳƎƘǘ L ǿƻǳƭŘ ǊŜƳƛƴŘ ȅƻǳ ǘƻ ǳǇŘŀǘŜ ȅƻǳǊ ǿƛƪƛΣ ǘƻ 
show the people looking at itΣ ƭƛƪŜ ƳŜΣ ǿƘŀǘ ƛŘŜŀǎ ȅƻǳ ƘŀǾŜΦέ  

Cathy also makes herself available to the students by noting that she is there for them should they need her 
ŀǎǎƛǎǘŀƴŎŜ ǿƛǘƘ ŀƴȅǘƘƛƴƎΦ ¢Ƙƛǎ ƛǎ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ŀ aŀȅ уΣ нллф ōƭƻƎ Ǉƻǎǘ ƛƴ ǿƘƛŎƘ ǎƘŜ ǎŀȅǎΣ ά¢ƻŘŀȅ L ƭŜŦǘ ƳƻǊŜ 
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, 
ŀƴŘ ǘƘŀǘ ƛ ǿŀǎ ŀōƭŜ ǘƻ ƘŜƭǇ ƘŜǊ ǿƛǘƘ ǘƘŀǘΦά  

This type of peer and between-grade-level collaboration in an online Wiki environment is quite rare in 
ǘƻŘŀȅΩǎ ǎŎƘƻƻƭǎΣ ŀƴŘ ƛǘ ŀǇǇŜŀǊǎ ǘƻ ōǳƛƭŘ ǘƘŜ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ǘƘŜ ƻƭŘŜǊ ǎǘǳŘŜƴǘǎ ǿƘƛƭŜ ǇǊƻǾƛŘƛƴƎ ŀ ƳƻŘŜƭ ŦƻǊ ǘƘŜ 
younger ones. IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎƴΩǘ ŀǇǇŜŀǊ ǘƘŀǘ ǘƘŜ ƛnteractions go much further than a few posts on the 
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 
¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ /ŀǘƘȅΩǎ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ǎŜŎƻƴŘ ƘŀƭŦ ƻŦ DŀƳŜ 5ŜǎƛƎƴ LL ƛǎ ŎƻƴǎǳƳŜŘ ōȅ ǿƻǊƪ ƻƴ ƘŜǊ ǘŜŀƳΩǎ 
ƎŀƳŜΣ ŀǎ ƴƻǘŜŘ ƛƴ ŀ aŀǊŎƘ мсΣ нллф ōƭƻƎ Ǉƻǎǘ ǎǘŀǘƛƴƎ ά²Ŝ ƘŀǾŜ ōŜŜƴ ǇǊŜǘǘȅ ōǳǎȅ ǿƛǘƘ ƻǳǊ ƎŀƳŜΦ .ǳǘ ǘƘŜ 
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ǿƻǊƪ ƛǎ ƎŜǘǘƛƴƎ ŘƻƴŜΦέ /ŀǘƘȅ ŀƭǎƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǎƘŜ Ƙŀǎ ŀ ƎƻƻŘ ǿƻǊƪƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ Ƙer partner 
Emma, writing in the post-ŎƻǳǊǎŜ ǎǳǊǾŜȅΣ άL ŜƴƧƻȅŜŘ ǿƻǊƪƛƴƎ ǿƛǘƘ Ƴȅ ǘŜŀƳ ƳŀǘŜΦ Lǘ ǿŀǎ Ŝŀǎȅ ŦƻǊ ǳǎ ǘƻ ǿƻǊƪ 
ǘƻƎŜǘƘŜǊ ŀƴŘ ŀŎƘƛŜǾŜ ƻǳǊ ƎƻŀƭǎΦέ CǳǊǘƘŜǊ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ŀ ǎǘǊƻƴƎ ǘŜŀƳ ŘȅƴŀƳƛŎ ŎƻƳŜǎ ŦǊƻƳ aǊǎΦ 
{Ωǎ Ŧƛƴŀƭ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ƻŦ ǘƘŜ ȅŜŀr, which notes that Cathy and Emma rarely need any help from her, and 
ǘƘŜȅ ǿƻǊƪ ƛƴŘŜǇŜƴŘŜƴǘƭȅΦ /ŀǘƘȅΩǎ ōƭƻƎ ŀƭǎƻ ǎǳǇǇƻǊǘǎ ǘƘŜ ǇƻǎƛǘƛǾŜ ǿƻǊƪƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ 9ƳƳŀ ŀǎ ǎƘŜ 
ǿǊƛǘŜǎ ƻƴ !ǇǊƛƭ сΣ нллфΣ άL ƳŀŘŜ ǎǳǊŜ ǘƘŀǘ L ŘǊŜǿ ŀƭƭ ǘƘŜ ōƻƴŜǎ ŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎection of the bones. Then I 
ƎŀǾŜ ǘƘŜƳ ǘƻ 9ƳƳŀ ŀƴŘ ǎƘŜ ǎǘŀǊǘŜŘ ǇǳǘǘƛƴƎ ǘƘŜƳ ǘƻƎŜǘƘŜǊ ǘƻ Ǝƻ ŦǊƻƳ ƻƴŜ ǎŎŜƴŜ ǘƻ ŀƴƻǘƘŜǊΦέ  

Roles of the Cosmic Energy team members 

The students present their games to a panel of project funders, state education leaders and World Wide 
Workshop Foundation staff in May of 2009.  /ƻǎƳƛŎ 9ƴŜǊƎȅΩǎ Ŧƛƴŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴ was videotaped and 
included on the wiki, and provides data used in the following analysis.  

The videotaped presentation includes screens of a Flash file projected on an overhead, discussing the team 
ƳŜƳōŜǊǎΩ roles. The Flash fill the students created indicates a Credits screen, and shows how the two 
partners divided tasks between them. Figure 15 presents the screens, which note that both contributed 
artwork, with Cathy tracing the bones and Emma tracing the font. When asked about the reference 
materials for their game, the students indicated that they used an anatomy book and Internet resources.  
They also discuss having ǘŀƪŜƴ ŀ άIǳƳŀƴ !ƴŀǘƻƳȅέ Ŏƭŀǎǎ ǘƻƎŜǘƘŜǊ ƛƴ ŀ ǇǊƛƻǊ ǎŜƳŜǎter, and in a post hoc 
ƛƴǘŜǊǾƛŜǿΣ ǘƘŜ ŜŘǳŎŀǘƻǊ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘƛǎ ǿŀǎ ŀ ǇǊƛƳŀǊȅ ƳƻǘƛǾŀǘƛƻƴ ŦƻǊ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ŎƘƻƛŎŜ ƻŦ ŀ ƎŀƳŜ ǘƻǇƛŎΦ 
Their topic choice of anatomy ƳƛƎƘǘ ŀƭǎƻ ǊŜƭŀǘŜ /ŀǘƘȅΩǎ ŎŀǊŜŜǊ ƛƴǘŜǊŜǎǘ ƛƴ physical therapy. 

Figure 15: Cosmic Energy Team MeƳōŜǊǎΩ ±ŀǊȅƛƴƎ wƻƭŜǎ--  
¢ŀǎƪ .ǊŜŀƪŘƻǿƴ ŦƻǊ /ŀǘƘȅ ŀƴŘ 9ƳƳŀ ƻƴ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎέ 

  

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 Cathy focuses 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. 

aǊǎΦ {Ωǎ Ŧƛƴŀƭ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘ ƴƻǘŜǎ ǘƘŀǘ /ŀǘƘȅ άŘƛŘ ǎƻƳŜ ŎƻŘƛƴƎΣέ ŀƴŘ ǘƘŀǘ 9ƳƳŀ άŘƛŘ Ƴƻǎǘ ƻŦ ǘƘŜ ŎƻŘƛƴƎέ 
for their game. The screenshots in Figure 15 ƛƴŘƛŎŀǘŜ ǘƘŀǘ ōƻǘƘ ǿƻǊƪŜŘ ƻƴ ŎƻŘƛƴƎ ǘƘŀǘ ƛƳǇŀŎǘŜŘ ǘƘŜ ƎŀƳŜΩǎ 
scoring, as well as the drag and drop element, with Cathy working on more sections of it than Emma. In the 
questions that came after their game presentation, as seen in the video, an 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 opposed to working separately and then combining their work.  

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ /ŀǘƘȅ ǎǘǊǳƎƎƭŜŘ ǿƛǘƘ ŎƻŘƛƴƎ ŘǳǊƛƴƎ DŀƳŜ 5ŜǎƛƎƴ LΣ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ƘŜǊ ǘŜŀƳΩǎ ƎŀƳŜ ƛƴ 
Game Design II suggests that she has become more comfortable, proficient, and confident in her skills. As 
ǎƘŜ ƴƻǘŜǎ ƛƴ ƘŜǊ Ŧƛƴŀƭ ǎǳǊǾŜȅ ŎƻƳƳŜƴǘǎ άDŀƳŜ 5ŜǎƛƎƴ н ǿŀǎ ŜŀǎƛŜǊ ŦƻǊ ƳŜ ǘƘŀƴ ǘƘŜ ŦƛǊǎǘ ƻƴŜ ōŜŎŀǳǎŜ L 
ŀƭǊŜŀŘȅ ƪƴŜǿ ǘƘŜ ōŀǎƛŎ ŎƻŘƛƴƎΦέ ¢ƘŜ ŜȄǇŜǊƛŜƴŎŜ ƛƴ DŀƳŜ 5ŜǎƛƎƴ м ŀƭǎƻ ŀƭƭƻǿŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ōŜǘǘŜǊ 
understand what they could realistically accomplish in the given timeframe. When 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. 

/ƻǎƳƛŎ 9ƴŜǊƎȅΩǎ Ŧƛƴŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴ video also features their game pitch. In Game Design I, the game pitch 
was posted in text to team wikis prior to work beginning on the actual game. In Game Design II, the pitch is 
provided as ŀ ŦƭŀǎƘ ŦƛƭŜΦ {ǇŜŀƪƛƴƎ ǘƻ ǘƘŜ Ŧǳƴ ŦŀŎǘƻǊ ƻŦ ǘƘŜƛǊ ƎŀƳŜΣ /ŀǘƘȅΩǎ ǘŜŀƳ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜƛǊ ƎŀƳŜ άƛǎ Ŧǳƴ 
ōŜŎŀǳǎŜ ȅƻǳ ŀǊŜ ƭŜŀǊƴƛƴƎ ǎŎƛŜƴǘƛŦƛŎ ƴŀƳŜǎ ƻŦ ǘƘŜ ōƻƴŜǎ ŀƴŘ ǿƘŜǊŜ ǘƘŜȅ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ōƻŘȅΦέ CƛƎǳǊŜ м6 
shows a screen from their presentation flash fileΣ ƻƴ ǘƘŜƛǊ ǇǊƻǇƻǎŜŘ ƎŀƳŜΩǎ Ŧǳƴ ŦŀŎǘƻǊΦ  

Figure 16: Game Presentation Screenshots:  ¢ƘŜ Cǳƴ CŀŎǘƻǊ ŀǎ 5ŜǎŎǊƛōŜŘ ƛƴ /ƻǎƳƛŎ 9ƴŜǊƎȅΩǎ DŀƳŜ tƛǘŎƘ 

 

Other elements of their game pitch include: 

Smart Factor: While the students are dragging and dropping they are remembering 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 question right 
ǿŜ ƘŀǾŜ ŀ ŎƭŀǇǇƛƴƎ ǎƻǳƴŘΣ ōǳǘ ƛŦ ȅƻǳ ƎŜǘ ŀ ǉǳŜǎǘƛƻƴ ǿǊƻƴƎ ǿŜ ƘŀǾŜ ŀ άōǳȊȊέ ǎƻǳƴŘΦ 

Originality Factor: Learn the bones is original because we found some other bone games online, but 
ǘƘŜȅ ŘƛŘƴΩǘ ŎƻǾŜǊ ǎŎƛŜƴǘƛŦƛŎ ƴŀƳŜǎΦ 

When comparing their paper prototype with the final game, as Figure 17 demonstrates, the title page for 
ǘƘŜ ƎŀƳŜ ǊŜƳŀƛƴǎ Ŏƻƴǎǘŀƴǘ ŀŎǊƻǎǎ ōƻǘƘ ǾŜǊǎƛƻƴǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ ǘƘŜ άƛƴǎǘǊǳŎǘƛƻƴǎέ ǎŎǊŜŜƴ ƴƻǘ ōŜƛƴƎ 
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an option in the final version. Rather, in the final version, the player must read instructions after hitting the 
άǇƭŀȅέ ōǳǘǘƻƴ ōŜŦƻǊŜ ŎƻƴǘƛƴǳƛƴƎ ƛƴǘƻ ǘƘŜ ƎŀƳŜΦ ¢ƘŜ ōƻƴȅ-style font they use adds an artistically creative 
flare to the game.  

Figure 17: Paper Prototype and Final Game Design Comparison 

  

Once the game begins, the major notable 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 does not receive this diagram, and goes 
through the drag and drop process with the bone names appearing as pop-ups once the player mouses 
over the bone. Figure 18 demonstrates differences between level one of their prototype and the final 
version. 

Figure 18: Paper Prototype and Final Game Design Comparison: Level One of Learn the Bones 

  

  

Following the first level, the player is taken to a quiz. Figures 19 and 20 illustrate the quiz section of the 
level. Figure 19 demonstrates the outcome of choosing the right answer, as the player is awarded 2 points. 
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Figure 20 demonstrates the outcome of choosing the wrong answer, which is the loss of one 1 point. The 
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 
ǎǘǳŘŜƴǘΩǎ ƪƴƻǿƭŜŘƎŜΦ  IŜǊŜ ǘƘŜǎŜ ǎǘǳŘŜƴǘǎ ƛƴǘǳƛǘƛǾŜƭȅ ŜȄǇŜǊƛƳŜƴǘ ƛƴ ǘƘŜƛǊ ŜŘǳŎŀǘƛƻƴŀƭ ƎŀƳŜ ǿƛǘƘ ŀƴƻǘƘŜǊ 
growing area of educational technology development: embedded assessment. 

Figure 19Υ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎέ{ŎǊŜŜƴǎƘƻǘ 5ŜǇƛŎǘƛƴƎ ǘƘŜ  DŀƳŜ wŜǎǇƻƴǎŜ {ŎǊŜŜƴ ǿƘŜƴ ŀ tƭŀȅŜǊ DŜǘǎ ŀ 
Question Correct: Evidence of Actionscript Coding 

  

Figure 20: Game Response Screen when a Player Gets a Question Wrong:  
Evidence of Actionscript Coding 

  

A total of 4 levels are present in the game, covering the skull, arms, middle, and legs. Figure 21 provides 
screenshots from the additional 3 levels. Following completion of the game, a total score is shown, and the 
user has the option of clicking a button to play again. 

Figure 21: Levels 2 ς п ƻŦ ά[ŜŀǊƴ ǘƘŜ .ƻƴŜǎέ 

   


