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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 abilities that are becoming more and more necessary for succesǎŦǳƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƻŘŀȅΩǎ 
technology-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 investigates the hypothesis that students develop six key contemporary learning abilities 
(CLAs) through their participation in Globaloria. 
 
The current report provides the findings for one location, Sandy River Middle School in Avondale. 1    
We chose the exemplary middle school SRMS from among several participating middle schools in Pilot 
Year 2, in part because the SRMS students were led by a highly engaged educator in PY-2, I.G., who 
delivered the program in a consistent, organized way for 14 students (all of whom completed both the 
pre- and the post-program surveys before and after their Fall semester of participation).  
 
Further, this location is situated in a particularly high-needs, low income area of the state.  Due to their 
success and the commitment of the educator, we expect that SRMS will become an exemplary middle 
school location that we will be a focus in longitudinal observation and analysis for Pilot Years 3 -5 of the 
Globaloria project, as we investigate what the most disadvantaged schools are capable of when afforded 
opportunities such as this program. 
 

                                                           
1
 We decided to present survey results at the individual school level because the full group of 291 West Virginia 

students across the state who participated in Pilot Year 2 (PY-2) varies in how the program was implemented at 
the thirteen different pilot locations in several ways, including grade level, experience of the educator, duration of 
the project, and level of autonomy afforded to students in carrying out their projects. Therefore, because the 
ǎŎƘƻƻƭǎ Řƻ ƴƻǘ ƛƳǇƭŜƳŜƴǘ ǘƘŜ ǇǊƻƎǊŀƳ ƛƴ ŀƴ άŀǇǇƭŜǎ ǘƻ ŀǇǇƭŜǎέ ǿŀȅΣ ǿŜ ŎƘƻǎŜ ƴƻǘ ǘƻ ŀƎƎǊŜƎŀǘŜ ǘƘŜ ŘŀǘŀǎŜǘ ŦƻǊ ŀƭƭ 
locations in PY-2, deciding it would be more valid at this early stage to focus on the impact of the program upon 
high school students at single locations, in this case SRMS. 
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Here we address development of contemporary learning abilities among the 14 SRMS students for 
whom we had complete pre and post cases. The research study we conducted explores the 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƳǇƻǊŀǊȅ ƭŜŀǊƴƛƴƎ ŀōƛƭƛǘƛŜǎ ǎƻƳŜǿhat indirectly, by measuring a group of 
middle school student attitudes towards the activities in which they participate, through their responses 
to a self-report survey of frequency, motivation, and self-reported knowledge. If we find increases in 
student frequency of engaging in, motivation toward, and self-reported knowledge of Globaloria 
ŀŎǘƛǾƛǘƛŜǎ όǿƘƛŎƘ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎǳƭǘƛǾŀǘŜ ǘƘŜ /[!ǎύΣ ǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ƭƛƪŜƭƛƘƻƻŘ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ŀŎǘǳŀƭ /[!ǎ 
increased.   
 
The quantitative analysis offered in this report aligns with qualitative case study findings of students 
provided in a complementary report, Reynolds & Harel (2010). The complementary report presents 
three student case studies, as well as analysis of student game design projects. Both reports taken 
together reflect a mixed methods approach that sheds light on the ways in which these middle school 
students at the 8th grade level come to acquire the new contemporary learning abilities as they engage 
in the learning process in Globaloria across the Fall semester of 2008. 
 
Out of the quantitative analysis, we present several key findings for middle school students: 

Finding 1: At SRMS, middle school students have evidenced statistically 

significant increases in their frequency of engagement in activities 

representative of CLA categories 1-3, and apparent increases in CLA 

category 5.  The frequency of engagement findings provide support for our 

overall hypothesis regarding CLA development, in these CLA categories. 

Finding 2: The study also provided evidence of statistically significant 

increases in student enjoyment of CLAs 1-3 and 5 and the apparent 

increases in 4 and 6. These findings indicate that student participation in 

Globaloria is a positive experience for them, resulting in enhanced affect 

towards the activities. 

Finding 3: Results indicated statistically-significant increases in studentsõ 

self-reported knowledge of activities within CLA categories 1- 3. Further, CLA 

categories 4 and 5 indicated apparent (non-statistically significant) 

increases.  

Finding 4:  The results for frequency, motivation and self-reported knowledge 

suggest that the program has been especially successful in introducing the 

more òconstructionistó game design activities (in CLA categories 1-3) to 

student participants.  
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Finding 5:  The statistically significant increases in studentsõ frequency, 

enjoyment and self-reported understanding of the more constructionist 

activities in these CLA categories taken together provide support for the 

studyõs main hypothesis that students who participate in Globaloria are 

developing important new abilities that are becoming more and more 

necessary for successful participation in todayõs technology-infused work and 

professional cultures. 

Finding 6: The findings for frequency also indicate that students in Globaloria 

were provided greater access to technology in the school setting, than that 

which they had experienced previously.  This finding indicates that Globaloria 

helps stem level one of the digital divide (i.e., access) by providing groups of 

disadvantaged West Virginia high school students with technology activities 

and opportunities in schools.  

Finding 7: Increases in high school studentsõ frequency, enjoyment and 

knowledge of activities within CLA categories 1-3 points to an increase in 

their sophistication of technology use for a set of complex technology 

activities. This finding indicates that Globaloria also helps to stem level two 

of the digital divide ð the growing gap in digital skills and knowledge among 

the socio-economically disadvantaged.  This is significant because past 

research has shown that digital skills generate a range of cultural and social 

capital (e.g., Tichenor, Donohue, & Olien 1970; Bonfadelli, 2002; Livingstone, 

Van Couvering, & Thumim, 2005; Hargittai & Hinnant, 2008) that can lead to 

beneficial life and livelihood gains. 

OverallΣ ǊŜǎŜŀǊŎƘ ŜǾƛŘŜƴŎŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƳƛŘŘƭŜ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ŀǘǘƛǘǳŘŜǎ 

towards the activities in which they engage in Globaloria and their self-reported knowledge are shifted 

in a positive direction as a result of participating, especially for the more Constructionist, effortful and 

ŘƛŦŦƛŎǳƭǘ ŀŎǘƛǾƛǘƛŜǎΦ ¢Ƙƛǎ ǎǳǇǇƻǊǘǎ ǘƘŜ ǎǘǳŘȅΩǎ ƘȅǇƻǘƘŜǎƛǎ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ŀǊŜ ŘŜǾŜƭƻǇƛƴƎ ŎƻƴǘŜƳǇƻǊŀǊȅ 

learning abilities. Further, the results indicate that the continued scaling of this project in West Virginia 

could have mitigating effects towards stemming both levels of the digital divide, by affording greater 

access and opportunity for middle school-aged learners to develop technology skills in a productive 

context. 
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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 partnered with the West Virgƛƴƛŀ 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-pŜǊǎƻƴ ǘŜŎƘƴƻƭƻƎȅ ǘǊŀƛƴƛƴƎǎ ŀƴŘ άǾƛǊǘǳŀƭ ƻŦŦƛŎŜ ƘƻǳǊǎέ ǇǊƻǾƛŘŜŘ ōȅ 
leading figures in game 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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Rationale for West Virginia implementation 

A large program of research is underway in education and the social sciences, exploring the extent and 
nature of the digital divide. The digital divide is a phenomenon that can be defined in simple terms as 
the gap between those who use computers and the internet, and those who do not. The digital 
inequality gap is occurring around the world, and has been identified at two levels (Hargittai, 2002). The 
first-level digital divide toward which our program is oriented is defined by accessτor lack of accessτto 
computing technologies and the Internet (2002).  The second level digital divide is defined by digital 
literacy or digital skills (2002).  

When limited access is a problem within a given context or population, the second level digital divide 
(lack of digital skills) also is prevalent, because without access one cannot use technology and develop 
skills.  However, even among those with moderate to high levels of technology access, research has 
indicated that ways of using technologies vary extensively, and more sophisticated forms of content 
creation, participatory use and digital knowledge have been associated with higher socio-economic 
status and level of education (Pew Internet and American Life Project, 2007; Hargittai & Hinnant, 2008).  

Related to the digital divide is the knowledge gap hypothesis. (Tichenor, Donohue, & Olien 1970).  The 
knowledge gap hypothesis suggests that as the infusion of mass media information into a social system 
increases, segments of the population with higher socioeconomic status tend to acquire this information 
at a faster rate than the lower status segments, so that the gap in knowledge between these segments 
tends to increase rather than decrease. Technology and internet media provide a new channel for mass 
media information, and, for learning.  The use of computers and the internet has been found to 
generate a range of cultural and social capital for those who do so (Livingstone, Van Couvering, & 
Thumim, 2005). Hargittai & Hinnant (2008) find that those with higher levels of skill are more likely to 
visit the types of Web sites that may contribute to improving their life chances and from which their 
human and financial capital may benefit. Thus, digital inequality may result in knowledge gaps, 
ŜŘǳŎŀǘƛƻƴŀƭ ƻǇǇƻǊǘǳƴƛǘȅ ōŀǊǊƛŜǊǎ ŀƴŘ ŘƛǎǇŀǊƛǘƛŜǎ ƛƴ ƎǊƻǳǇǎΩ ǎƻŎƛƻ-economic potential, all of which run 
counter to fulfillment of democratic goals and ideals (Bonfadelli, 2002).   

Most younger individuals gain access to and use technology in two contexts: their home and at school. 
Socio-ŜŎƻƴƻƳƛŎ ǎǘŀǘǳǎ ŎƭŜŀǊƭȅ ƛƳǇŀŎǘǎ ȅƻǳƴƎ ƭŜŀǊƴŜǊǎΩ ŀŦŦƻǊŘŀƴŎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŀǘ ƘƻƳŜΦ .ǳǘ ǿƘat level 
ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŀŎŎŜǎǎ ŜȄƛǎǘǎ ŦƻǊ ȅƻǳƴƎ ǇŜƻǇƭŜ ŀǘ ǎŎƘƻƻƭΣ ǿƘŜǊŜ ǘƘƻǎŜ ǿƘƻ ŘƻƴΩǘ ƘŀǾŜ ǊŜƭƛŀōƭŜ computer 
access at home might be able to compensate for this gap?  A 2008 report of the National Education 
Association presents findings of a large national survey of US educators on the state of technology 
integration in U.S. schools (2008) and reports that school technology integration and use in pedagogy is 
minimal.  

A primary reason we chose an initial pilot implementation in West Virginia was to test our learning 
innovation with a population experiencing the effects of the digital divide. The U.S. state of West 
Virginia has a lower median household, a lower per capita income, and higher poverty level as a percent 
of the population in comparison to figures for the nation as a whole.  As a rural and mountainous state 
with a higher poverty level than most of the country, WŜǎǘ ±ƛǊƎƛƴƛŀΩǎ residential broadband diffusion has 
been challenging, due to geography, infrastructure and cost.  This is evident in the lack of broadband 
coverage for rural, under-served communities located in poorer, remote pockets of the state. The 
population is at greater risk of the effects of the digital divide.  
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Demographics of the pilot community from Year Two addressed in this study, SRMS are provided in 
Table 1. 

Table 1. Year-One (2007) Demographics of Pilot Community, SRMS: 

Broadband Available at Home: No* 

Population, Avondale, WV (2007): 594 

% Sandy River Students eligible for free or reduced price lunch: 81.60% 

Median household Income, McDowell County: $16,931  

WV Median household Income: $37,057  

National Median Household Income $50,740  
SOURCE: Demographic data provided on the U.S. Census Community Factfinder website, 
http://quickfacts.census.gov/qfd/states/54000.html. Demographic data for % low income 
students was provided on the West Virginia Education Information System website, 
http://wveis.k12.wv.us/nclb/pub/ 

*County considered a "remote area" under the definitions released by the U.S. Department of 
Commerce's National Telecommunications and Information Administration and the U.S. 
Department of Agriculture's Rural Utilities Service. 

 
The 2007 median income level for the SRMS pilot location is below the state and national median 
income. Overall, we expect that broadband diffusion and socio-economic barriers in West Virginia 
increase the likelihood of digital divide effects being present in the state, at both the first and second 
levels (access, and sophistication of use), thereby limiting technology knowledge development by young 
learners in the home context due to cost and access.  

Below, we present a framework of contemporary learning abilities that serve as learning objectives for 
the Globaloria program, and that represent a new form of Constructionist (digital media creation-based) 
digital literacy. This definition aligns with Jenkins (2006) who conceives of digital literacy as having the 
awareness, proficiency and knowledge to be a part of participatory online culture -- the ability to create 
as well as consume digital content.  We propose that the Globaloria program will help schools and 
communities bridge the divides in technology access and the level of sophistication, educating students 
(and educators) in a full range of life skills competencies. Developing these life skills will help to enhance 
ǘƘŜ ǇǊƻǎǇŜŎǘǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ ǘƘƛǎ ǇǊƻƎǊŀƳΣ ŀƴŘ ƛƴ ǘǳǊƴΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ competitive 
posture in the global economy. 

 We propose that the Globaloria program will help schools and communities bridge the divides in 
technology access and the level of sophistication, educating students (and educators) in a full range of 
life skills competencies. Developing these life skills will help to enhance the prospects of individuals 
participating in this program, and in turƴΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ competitive posture in the global economy. 

Globaloria Program Components  

Globaloria-West Virginia engages students and educators throughout this state in virtual and in-school 
design studios where they learn game design using Web 2.0 creative media and resources offered on 
ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǿŜō ǇƭŀǘŦƻǊƳΣ aȅD[ƛŦŜΦƻǊƎΦ West Virginian middle school, high school and community 
college students, as well as educators, learn to program interactive web games using Flash Actionscript, 
following a curriculum provided to all school partners via an online collaborative wiki-learning 
environment. From Pilot Year 1 (PY1) to Pilot Year 2 (PY2), the number of project participants doubled, 
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to involve 24 educators and 291 students in 11 counties throughout West Virginia. Thirteen PY2 partner 
locations have implemented the curriculum as an in-school game design course elective offered to 
students for credit and a grade during the regular school day.   

/ƻƴǎƛŘŜǊƛƴƎ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅ ŀŘǾŀƴŎŜǎΣ DƭƻōŀƭƻǊƛŀ ƭŜǾŜǊŀges several Web 2.0 capabilities. The term 
Web 2.0 refers to a variety of relatively new internet-reliant applications which permit users to actively 
modify, manipulate, and share content (O'Reilly, 2005). Users can easily contribute to Web 2.0 content 
by using tools for creating, adding, remixing, reorganizing, tagging, and evaluating (Rollett, Lux, 
{ǘǊƻƘƳŀƛŜǊΣ 5ƻǎƛƴƎŜǊΣ ϧ ¢ƻŎƘǘŜǊƳŀƴƴΣ нллтύΦ ²Ŝō нΦл ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƭƭƻǿ ŦƻǊ άŎƻƭƭŀōƻǊŀǘƛƻƴΣ 
contribution and communityέ (Anderson, 2007, p. 4). Some examples of Web 2.0 tools include wikis, 
social networking cites (such as Facebook or MySpace), blogs (web logs), multimedia sharing facilitated 
through content-hosting services (such as YouTube and Flickr), and folksonomies (websites or 
networked applications which allow users to tag content).  

Globaloria actively employs wikis and blogs in the classroom experience, and also ŦŀŎƛƭƛǘŀǘŜǎ ǎǘǳŘŜƴǘǎΩ 
use of free and open source online Flash programming tutorial resources. On the wiki, students engage 
in online collaboration and sharing of programming code and assets, document their in-progress work, 
then publish their in-progress and final artifacts. Any visitor to the game galleries at MyGLife.org can 
Ǉƭŀȅ ǎǘǳŘŜƴǘǎΩ Ŧƛƴŀƭ ƎŀƳŜǎΦ   

Additionally, in many of the schools wheǊŜ ǘƘŜ ǇǊƻƎǊŀƳ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘΣ ŜŘǳŎŀǘƻǊǎ ŜƴŎƻǳǊŀƎŜ ǎǘǳŘŜƴǘǎΩ 
choice of a game project topic based on their own particular interests, further enhancing the possibility 
of meaning-making, project appropriation, and 21st Century skills development (e.g., Joseph & Edelson, 
2002). Further, the program encourages students to create games with a social mission ς in line with the 
ǘǊŜƴŘ ƛƴ ά{ƻŎƛŀƭ LǎǎǳŜǎ DŀƳƛƴƎέ ōŜƛƴƎ ŦƻǎǘŜǊŜŘ ōȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǎǳŎƘ ŀǎ DŀƳŜǎ ŦƻǊ /ƘŀƴƎŜ ŀƴŘ ǘƘŜ 
Serious Games Initiative.  To-date, students in our program have chosen to create games that reflect 
topics in the following genres:  a) traditional educational games (e.g., a game about math), b) games 
that provide a social message (e.g., bearing themes related to health, nutrition or global warmingςoften 
educational, too), or c) games that could be classified as purely entertainment (for example, a fantasy 
game about ninja pandas). 

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. 

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  
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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/  

Purpose of the Study: 

¢ƘŜ DƭƻōŀƭƻǊƛŀ ǇǊƻƎǊŀƳΩǎ ŘŜǎƛƎƴ Ƙŀǎ ŀ ōŀǎƛǎ ƛƴ /ƻƴǎǘǊǳŎǘƛƻƴƛǎƳ ŀƴŘ ǎƻŎƛŀƭ ƭŜŀǊƴƛƴƎ ǘƘŜƻǊȅΦ ¢ƘŜ ǇǊƻƎǊŀƳ 
and learning environment (in class and online on the MyGLife.org wiki) provide the opportunity for 
ǎǘǳŘŜƴǘǎΣ ŜŘǳŎŀǘƻǊǎ ŀƴŘ ǎŎƘƻƻƭǎ ǘƻ ŀŎǘƛǾŜƭȅ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ŀ άǎƻŎƛŀƭ ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳέ όWenger 2003) 
centered on a workshop model that is quite different from the traditional school format.  

We are interested in exploring the learning outcomes that result from student engagement in this 
ƛƴƴƻǾŀǘƛǾŜ ǇǊƻƎǊŀƳΦ  ²Ŝ ƘŀǾŜ ƻǳǘƭƛƴŜŘ ŀ ŦǊŀƳŜǿƻǊƪ ƻŦ άс /ƻƴǘŜƳǇƻǊŀǊȅ [ŜŀǊƴƛƴƎ !ōƛƭƛǘƛŜǎέ (CLAs) as 
the main learning objectives for Globaloria. Our paper addresses the extent to which students' 6 CLAs 
develop in the program. 

In order to evaluate student advancement, in this study we use pre- and post-program surveys of 
ǎǘǳŘŜƴǘǎΩ ŦǊŜǉǳŜƴŎȅΣ ƳƻǘƛǾŀǘƛƻƴ ŀƴŘ ǎŜƭŦ-reported knowledge.  However, the full group of 291 West 
Virginia students who participated in Pilot Year 2 (PY-2) varies widely among thirteen different pilot 
locations. For instance, each location reflected variation in project duration, age and grade level of 
students, prior technology experience, demographics, and educator prior experience and motivation. 
We decided that analyzing the dataset of locations in the aggregate for Pilot Year-2 was not optimal. 

Therefore, in this study we chose to focus on the impact of the program upon middle school students at 
one single location, SRMS. We chose this exemplary middle school from among three participating 
middle schools from Pilot Year 2.  SRMS students were led by a highly engaged educator in her first year 
of participation who delivered the program in a consistent, organized process across the school year. 
Further, this location is situated in a particularly high-needs, low income area of the state.  Due to their 
success and the commitment of the educator, we expect that SRMS will become an exemplary middle 
school location that we will be a focus in longitudinal observation and analysis for Pilot Years 3 -5 of the 
Globaloria project, to investigate what the most disadvantaged schools are capable of when afforded 
opportunities such as this. 

http://myglife.org/usa/wv/rtcwiki/
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Here we address development of contemporary learning abilities among the 14 SRMS students for 
whom we had complete pre and post cases (the highest group N among the PY-2 middle schools). The 
quantitative analysis offered in this report aligns with qualitative case study findings of students 
provided in a complementary report, Reynolds & Harel (2010). The complementary case study highlights 
student game design projects. Both reports taken together reflect a mixed methods approach that sheds 
light on the ways in which these middle school students at the 8th grade level come to acquire the new 
contemporary learning abilities as they engage in the learning process in Globaloria across the school 
year. 

Literature Review  

Principles Applied in Globaloria Program Development  

The Globaloria program was conceived and produced in the past three years by a small team at the 
World Wide Workshop Foundation, a NYC-based educational non-profit founded by Dr. Idit Harel 
/ŀǇŜǊǘƻƴΣ ǿƘƻ ƛƴ ǘƘŜ мфулΩǎ ŀƴŘ флΩǎ ŎƻƭƭŀōƻǊŀǘŜŘ ǿƛǘƘ aL¢ tǊƻŦŜǎǎƻǊ Seymour Papert to establish the 
technology-driven ƭŜŀǊƴƛƴƎ άŦǊŀƳŜǿƻǊƪ ŦƻǊ ŀŎǘƛƻƴέ /ƻƴǎǘǊǳŎǘƛƻƴƛǎƳ. Constructionist learning is inspired 
by the constructivist theory that individual learners construct mental models to understand the world 
around them. However, constructionism holds that learning can happen most effectively when people 
are also active in making tangible objects in the real world. In this sense, constructionism is connected 
with experiential learning and builds on some of the ideas of Jean Piaget. Constructionist principles were 
applied in projects occurring in selected schools in Boston, Costa Rica, Australia, and other cities and 
nations, and also in one of the first Internet companies (MaMaMedia, Inc.) with web services for 
children, founded by Harel Caperton ς MaMaMedia.com and ConnectedFamily.com. 

Globaloria is unique in that it applies constructionist principles for learning in a curriculum of game 
design offered via a Web 2.0 technology environment called MyGLife.org.  Some of the traditional 
Constructionist principles applied in Globaloria include the following (e.g., Papert, 1980; Harel & Papert, 
1991):  

 Workshop-based learning in an informal classroom setting where students can talk openly, share 
their learning, collaborate, and work in teams with their peers, creating a community of practice; 

 StuŘŜƴǘǎΩ ǳǎŜ ƻŦ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ ŀƴŘ ŎƻƳǇǳǘŀǘƛƻƴŀƭ ŘŜǎƛƎƴ ǘƻƻƭǎ ǘƻ ŎǊŜŀǘŜ ŎƻƳǇƭŜȄ 
representational digital artifacts such as games with a goal to help younger learners understand a 
concept in a given subject domain όǘƘŜ ƎŀƳŜΩǎ ǘƻǇƛŎύ; 

 Affording students with significant time daily, across many months, to pursue the completion of a 
final design artifact; 

 Frequent student reflection upon and social expression about their work in progress; 

 Sharing and presentation of final work in the team and group context. 

Research has found that programs applying Constructionist principles provide opportunities for students 
to develop a sense of meaning and purpose in creative work on a digital artifact (e.g., Harel & Papert, 
1991; Harel, 1988, 1989, 1991, 2002; Kafai, 1995, 2006; Lawler, 1984, 1985; Wilensky, 2003; Klopfer, 
2008; Seely Brown 2005, 2006; Collins & Halverson, 2009; Dede, Ketelhut, Clarke, Nelson, and Bowman, 
2009;  Reynolds & Harel, 2009a & b). Globaloria gives students hands-on experience in becoming active 
users and creators of new technologies, in ways that we expect will be integrated in their future 
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professional lives. This sense of personal ƳŜŀƴƛƴƎ ǊŜǎǳƭǘǎ ƛƴ ŀ ƎǊŜŀǘŜǊ άŀǇǇǊƻǇǊƛŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘέ 
(Harel, 1991), and gives learners a feeling of ownership over the work they create and share.  

Supporting this goal is WƻƘƴ {ŜŜƭȅ .ǊƻǿƴΩǎ ǊŜǎŜŀǊŎƘ όнллрύ ƛƴ ǿƘƛŎƘ ƘŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ 
digital literacy and collaboration in networked, evolving, technological environments. Seely Brown notes 
that άǎƛƴŎe nearly all of the significant problems of tomorrow are likely to be systemic problems ς 
ǇǊƻōƭŜƳǎ ǘƘŀǘ ŎŀƴΩǘ ōŜ ŀŘŘǊŜǎǎŜŘ ōȅ ŀƴȅ ƻƴŜ ǎǇŜŎƛŀƭǘȅ - our students will need to feel comfortable 
working in cross disciplinary teams that encompass multiple ways of ƪƴƻǿƛƴƎέ όǇΦ нύΦ As such, he 
ŜƳǇƘŀǎƛȊŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ άƭŜŀǊƴƛƴƎ ǘƻ ōŜέ ŀŎǘƛǾŜ ǳǎŜǊǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅΣ ƛƴ ŎƻƴǘǊŀǎǘ ǘƻ άƭŜŀǊƴƛƴƎ 
ŀōƻǳǘέ ǘŜŎƘƴƻƭƻƎȅΦ  He further states (p. 6),  

TƻŘŀȅΩǎ ǎǘǳŘŜƴǘǎ ǿŀƴǘ ǘƻ ŎǊŜŀǘŜ ŀƴŘ ƭŜŀǊƴ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΦ ¢ƘŜȅ ǿŀƴǘ ǘƻ Ǉǳƭƭ Ŏƻntent into use 
immediately.  They want it situated and actionable - all aspects of learning-to-be, which is also 
an identity-forming activity. This path bridges the gap between knowledge and knowing.  

Situated learning is learning that occurs in the same context in which is applied.  This has also been 
ŎŀƭƭŜŘ άŜǇƛǎǘŜƳƛŎ ƭŜŀǊƴƛƴƎέ ƻǊ ƭŜŀǊƴƛƴƎ ōȅ ǊƻƭŜ-taking experimentation by scholars such as Shaffer & Gee 
(2007). 

The Globaloria  program provides a model for situated, epistemic learning in which both students and 
educators engage in game design activity in a workshop setting in school, in which students take on the 
role of a real game designer.  Globaloria can be considered a social learning system, in which Wenger 
(2003) suggests that competence is socially defined, and knowing is a matter of displaying competences 
defined in social communities. Wenger (2003) diagramed four areas of social constructivist learning that 
is achieved in communities of practice (which make up social learning systems). These areas are shown 
in Figure 1 (derived from Couros, 2006, p. 8; Wenger, 1998b, p. 5; Sobrero, 2008). 

Figure 2. Social Learning in Communities of Practice, from Wenger (2003) 

 

Student engagement and meaning-making are constructs integral to social learning systems (Wenger, 
нллоύΦ ²ŜƴƎŜǊ όнллоύ ŘŜŦƛƴŜǎ ŜƴƎŀƎŜƳŜƴǘ ŀǎ άŘƻƛƴƎ ǘƘƛƴƎǎ ǘƻƎŜǘƘŜǊΣ ǘŀƭƪƛƴƎΣ ǇǊƻŘǳŎƛƴƎ ŀǊǘƛŦŀŎǘǎέ όǇΦ 
туύΦ Lƴ ŜƴƎŀƎƛƴƎ ǘƻƎŜǘƘŜǊΣ ƳŜƳōŜǊǎ άƛŘŜƴǘƛŦȅ ƎŀǇǎ ƛƴ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ǘƻ ŀŘŘǊŜǎǎ 
ǘƘŜƳέ όǇΦ унύΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ŜƴƎŀƎŜƳŜƴǘΣ ǘǿƻ ƛmportant facets of a social learning system are realistic 
imaginative activity, as well as alignment (the extent to which activity can be effective beyond the local 
engagement).  Wenger (2003) suggests that every social learning system involves all three to some 
degree or another.  
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In Globaloria, students share language, tools, artifacts and methods. Globaloria also builds in realistic 
imaginative activity in that students practice professional roles. Further, students create games that are 
published online and playable by others ς ǿƘƛŎƘ ǊŜŦƭŜŎǘǎ ²ŜƴƎŜǊΩǎ ǘƘƛǊŘ ŀǘǘǊƛōǳǘŜ ƻŦ ŀƭƛƎƴƳŜƴǘ 
(effectiveness beyond the local engagement). Wenger (1998a) suggests that meaning-making activities 
bring about learning and change.  

6 Contemporary Learning Abilities  

As students engage together in situated learning in the Globaloria program, we suggest that they 
cultivate 6 contemporary learning abilities that are becoming more and more necessary for successful 
ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƻŘŀȅΩǎ ǘŜŎƘƴƻƭƻƎȅ-infused work and professional cultures. These abilities are the  main 
learning objectives for the initiative. Table 3 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 PY-1 implementation. 

Table 3. 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 
ƎŀƳŜΩǎ ǇǳǊǇƻǎŜ ŀƴŘ Ƴŀƛƴ ǎǳōƧŜŎǘ 

 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 

  
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 
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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 6-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.  

This framework is a new learning innovation, and represents a departure from many traditional digital 
literacy initiatives in place today. ¢ƘŜƛǊ ŎƻƴŎŜǇǘǳŀƭƛȊŀǘƛƻƴ ŀŘŘǎ ǘƻ άŘƛƎƛǘŀƭ ƭƛǘŜǊŀŎȅέ ǎŎƘƻƭŀǊǎƘƛǇ ƛƴ ǎŜǾŜǊŀƭ 
fields (e.g., Turkle, 1997; Barron, 2004; DiMaggio et al., 2004; Eshet-Alkalai, 2004; Eshet & Aviram 2006).  

Above all, the Globaloria program offers a new and unique model of Constructionist learning towards 
ƳŜŜǘƛƴƎ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ōŜǘǘŜǊ ǇǊŜǇŀǊƛƴƎ ǘƻŘŀȅΩǎ ƭŜŀǊƴŜǊǎ ŦƻǊ нмst Century work. Very few, if any, of 
these objectives are being met in traditional education, and students are entering college and the 
workforce unprepared, so we believe that any student achievements in their CLAs are significant. The 
World Wide Workshop Foundation and their pioneering school partners are applying this model in 
ǘƻŘŀȅΩǎ ǇǳōƭƛŎ ǎŎƘƻƻƭǎ now, by training and working with both educators and students simultaneously.  
The program is a 5-year pilot, and thus is continuing to be refined and developed iteratively. As we 
document student advances in their CLAs longitudinally across time, we expect to find evidence which 
suggests that these students are better integrating these abilities into their professional skill set than 
their peers who have not participated.  

Hypothesis   

We hypothesize that as students engage in the range of Globaloria activities offered in our curriculum 
and syllabus, they will develop in all of the contemporary learning abilities categories described above.  

To address this hypothesis, our research focuses on behavioral, affective, and cognitive development in 
participants. Specifically, to measure change from pre- to post-program in each abilities category, we 
focused in our surveys on three self-reported dimensions of the abilities ς frequency (behavioral), 
motivation (affective), and knowledge (cognitive). We explore all three of these dimensions for each of 
the six CLAs. 
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Frequency.  Frequency is a standard variable within new media research that indicates media adoption 
and diffusion within and across populations.  It is a variable common to almost all media research.  
Increases in frequency of engaging in activities representing the CLA categories provide support for 
development in the behavioral dimension of the CLAs. 

Motivation.  In the self-determination theory of E.L. Deci and R.M. Ryan, motivation is directed towards 
various activities, and having motivation towards something indicates a tendency toward repeat 
engagement with it over time (Deci & Ryan, 2000; Ryan & Deci, 2000a and 2000b). The construct 
intrinsic motivation is composed of the inŘƛǾƛŘǳŀƭΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ мύ ŎƻƳǇŜǘŜƴŎŜ όconfidence), 2) 
autonomy (freedom of choice) and 3) social relatedness (feelings of connectedness and sharing with 
others).  These qualities are inherent in the individual, but can also be supported by the environment. 
Constructionist learning environments cultivate intrinsic motivation and support self-determination by 
providing opportunities to increase competence, exercise autonomy and share with others (Reynolds, 
2008). 

LƴŎǊŜŀǎŜǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ƛƴǘǊƛƴǎƛŎ ƳƻǘƛǾŀǘƛƻƴ toward activities representing the CLA categories provide 
support for the affective (emotional) dimension of CLA development, and indicate a likelihood that they 
will continue engaging in activities inherent or related to Globaloria after the program has ended. 

Knowledge.  Knowledge is typically defined as information, understanding, facts and ideas acquired by 
study, investigation, observation, or experience. Our project focuses on ōǳƛƭŘƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƪƴƻǿƭŜŘƎŜ 
across a range of activities as outlined in the 6 contemporary learning abilities framework. We 
ƘȅǇƻǘƘŜǎƛȊŜ ǘƘŀǘ ōǳƛƭŘƛƴƎ ǎǘǳŘŜƴǘǎΩ ƛƳƳŜŘƛŀǘŜ ƪƴƻǿƭŜŘƎŜ ƻŦ DƭƻōŀƭƻǊƛŀ ŀŎǘƛǾƛǘƛŜǎΣ ƛƴ ƻǳǊ ǳƴƛǉǳŜ 
ǿƻǊƪǎƘƻǇ ŀƴŘ ŜȄǇŜǊƛŜƴǘƛŀƭ ŎƻƴǘŜȄǘΣ ǎǘǊŜƴƎǘƘŜƴǎ ǎǘǳŘŜƴǘǎΩ ƻǾŜǊŀƭƭ ŀōƛƭƛǘƛŜǎ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ƛƴ ǘƘŜ 
categories reflected above.  We hypothesize that down the line, these abilities will be transferable and 
students will be able to apply them in new contexts to further their learning.  Immediate-term increases 
ƛƴ ǎǘǳŘŜƴǘǎΩ ǎŜƭŦ-reported knowledge of the activities engaged in provide support for the cognitive 
dimension of CLA development.  

It is important to note that increases in self-reported knowledge may reflect affect (e.g., confidence 
towards a given activity) to a greater extent than actual cognitive development.  Currently, no validated 
knowledge test exists reflecting the full range of CLA categories. Self-reported knowledge gains signal 
actual knowledge gains; such a result needs further validation.  Therefore, we also address actual game 
design and level of wiki activity to represent actual cognitive knowledge gains because these artifacts 
are the direct products of actual student knowledge gained. These results are reported in our SRMS case 
study report.  

Methods 

SRMS Learning Setting and Educator.   

The GlƻōŀƭƻǊƛŀ ǇǊƻƎǊŀƳ ŀǘ {wa{ ǿŀǎ ƻŦŦŜǊŜŘ ŀǎ ŀƴ ŜƭŜŎǘƛǾŜ άDŀƳŜ 5ŜǎƛƎƴέ ŎƻǳǊǎŜ ŀŎǊƻǎǎ ǘƘŜ Ŧǳƭƭ 
2008/2009 school year. The class was held daily in a PC computer lab, with five meetings per week and 
82 minutes per meeting.  Fourteen 8th-grade students worked in teams to create their game projects. 
This was the first year of the Globaloria implementation at SRMS.  

I.G. was one of two female educators at SRMS in PY-2, age 30, and served as a middle school 
Reading/Language Arts teacher and Spanish I facilitator. I.G. has an unusual background for an educator 
in WV, which she describes as follows in her pre-program survey: 
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άL ǿŀǎ ōƻǊƴ ŀƴŘ ǊŀƛǎŜŘ ƛƴ [ŀǘǾƛŀΣ ƻƴŜ ƻŦ ŦƻǊƳŜǊ {ƻǾƛŜǘ ǊŜǇǳōƭƛŎǎΦ L ƘŀǾŜ ƻōǘŀƛƴŜŘ Ƴȅ ōŀŎƘŜƭƻǊϥǎ 
degree in English and French linguistics over there. While in college, I have traveled to the States 
and Europe over the summers to work and practice the languages I was learning. During one of 
those travels, I met my husband and a year later got married... I am currently finishing my 
Master's in secondary education from WVU and planning on pursuing certification from Concord 
University next spring. I am happy teaching middle school for now and that's where I am 
ƛƴǘŜƴŘƛƴƎ ƻƴ ǎǘŀȅ ŦƻǊ ŀ ǿƘƛƭŜΦέ 

Prior to Globaloria, she reports having never engaged in any game design initiatives, nor supported 
ǎǘǳŘŜƴǘǎ ƛƴ ǎǳŎƘ ŀŎǘƛǾƛǘƛŜǎΦ !ǎ ŦƻǊ ƘŜǊ ǇǊƛƻǊ ǘŜŎƘƴƻƭƻƎȅ ŜȄǇŜǊƛŜƴŎŜΣ ǎƘŜ ǎǘŀǘŜǎ άL ǳǎǳŀƭƭȅ ƛƴŎƻǊǇƻǊŀǘŜ 
technology in my lesson plans in forms of webquests, creation of power points, or communicating 
progress via email. I also facilitate Spanish I through WV Virtual School where most of the instruction 
ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ŘŜƭƛǾŜǊŜŘ ƻƴƭƛƴŜΦέ  {ƘŜ ǎǘŀǘŜǎ ƘŜǊ Ǝƻŀƭǎ ŦƻǊ ǘƘŜ ǇǊƻƎǊŀƳ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ άL ƘƻǇŜ ƻǳǊ 
students will be able to become comfortable with technology tools in finding and evaluating online 
resources as well as using their knowledge of the content area to create interactive games to facilitate 
the learning of others. I would also like to become more technology savvy and more comfortable with 
ǘƘŜ ƻƴƭƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘΦέ 

I.G. was highly active in PY-2, learning hands-on game design along with her students, participating in all 
professional development opportunities, serving as a mentor and guide to other educators, and even 
engaging in talks and presentations throughout the state regarding her Globaloria participation and her 
ǎǘǳŘŜƴǘǎΩ ǇǊƻƧŜŎǘǎ ŘǳǊƛƴƎ ǘƘŜ ȅŜŀǊΦ  

Among the three middle schools participating in Pilot Year 2, we chose SRMS for this case study in part 
due to the consistency with which I.G. implemented the course.  I.G. was a meticulous record-keeper 
and submitted highly detailed progress reports throughout the year.  The dataset for her students was 
clean in that all of those who took the pre-program survey also completed the post-survey.  Further, her 
students made apparent progress in their creation of games and their learning, as was evident through 
our observation of the course wiki. 

SRMS Student Game Design and Creation 

The total number of student games created in PY2 at SRMS was four. Games were categorized as 
educational, entertainment, or for a social issue.  Table 4 presents these games. 

Table 4. SMRS Games, Descriptions and Genres 

Game Title {ǘǳŘŜƴǘǎΩ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ DŀƳŜ hōƧŜŎǘƛǾŜ Genre 

Recycling Game 
To pick up all the trash around the dirtiest parts of the world and then 
ǊŜŎȅŎƭŜ ƛǘΦ LŦ ȅƻǳ ŘƻƴΩǘ Ǉǳǘ ǘƘŜ ǘǊŀǎƘ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇƭŀŎŜ ǿƘŜƴ ȅƻǳ Ǝƻ ǘƻ 
recycle it you have to redo the level. 

Social Issue 

Saving Planet 
Earth 

The player sees a time portal, spaceships, and a city. The player rides a 
space ship through a portal and goes back in time to help save the earth. 
The rules are not to hit anything in the time portal, get help picking up 
trash, and to answer questions at the end, about global warming. You 
win by completing all of these tasks. The goal of the game is to stop 
Global Warming from happening. 

Social Issue 
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Super Toaster 

The players see how global warming affects the environment and how 
they can help stop the contributing factors in a fun cartoon like way. The 
rules are simple, you mostly read in game instructions because the game 
play changes often. To win you must complete all the levels and use 
what you know and what you learned to complete the final level. The 
goal is to help as many people and animals as possible from the affects 
of global warming and to teach them how to help stop the adding of the 
crisis. 

Social Issue 

United 93 

The player sees inside the building that was destroyed by terrorists. The 
rules are to save so many people in so much time and put out as many 
fire in so much time. You win by saving all the people and putting all the 
fires out. The goal of the game is to teach people what terrorism is about 
and how it effects people. 

Educational 

 

In-depth analysis of these games as well as case study results for a set of 3 students is provided in the 
aligning Year 2 SRMS Case Study Report (Reynolds & Harel, 2010). 

Wiki Edits, Uploads, and Blog Posts 

¢ƘŜ ǘŀōƭŜ ōŜƭƻǿ ǇǊŜǎŜƴǘǎ tƛƭƻǘ ¸ŜŀǊ н ǎǘǳŘŜƴǘǎΩ ǿƛƪƛ ŜŘƛǘƛƴƎ ŀƴŘ ǳǇƭƻŀŘƛƴƎ ŀŎǘƛǾƛǘȅΣ ŀƴŘ ǘƘŜƛǊ ōƭƻƎ 
posting activity, in totals and at the per-student and by month levels. To aggregate this data a research 
assistant searched the automated MediaWiki metrics tools by participant username, and added up the 
results at the student level, separating out edits and uploads by month, and hand-counting wiki posts.  

Table 5. Wiki Edits, Uploads and Blog Post Frequencies for Pilot Location SRMS 

Total N of students 14 

Average # months a given student participated in 2008/2009 9 

  

Total Wiki file uploads 1129 

MEAN (adjusted) file uploads per student across school-year 82 

MEAN File Uploads per student, in any given month, Sept - June 9 

  

Total site edits 2649 

MEAN (adjusted) Site edits per any given student across school-year 192 

MEAN site edits per student in any given month, Sept - June 21 

  

Total Blog Posts 372 

MEAN (adjusted) Blog Posts per any given student across school-year 27 

MEAN Blog Posts per student in any given month, Sept - June 3 

 
¢ƘŜ ǘŀōƭŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ǿƛƪƛ ŜŘƛǘǎ ƻǳǘƴǳƳōŜǊŜŘ ǘƘŜƛǊ ŦƛƭŜ ǳǇƭƻŀŘǎ ǘƻ ǘƘŜ ǿƛƪƛΣ ŀƴŘ ōƻǘƘ 
activities were engaged in more frequently than blog posting.  At SRMS, blog posting was not highly 
emphasized or required by the educator in Pilot Year 2.  Students received a grade for their participation 
at the end of the semester, based on their completion of assignments throughout the course, their class 



 17 

ŀƴŘ ƎǊƻǳǇ ǿƻǊƪ ǇŀǊǘƛŎƛǇŀǘƛƻƴΣ ŀƴŘ ǘƘŜ ŜŘǳŎŀǘƻǊǎΩ ǉǳŀƭƛǘŀǘƛǾŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŀύ ǘƘŜ ǎǘǳŘŜƴǘǎΩ 
contribution of effort towards the final group game project, and b) amount of Flash expertise gained. 

Measurement of Contemporary Learning Abilities outcomes 

To measure change in abilities, from pre- to post-program in each category, in our surveys we focused 

on three behavioral, affective and cognitive self-report dimensions for each contemporary learning 

ability ς frequency, motivation, and knowledge.  

Frequency is a behavioral measure Frequency is a standard variable within new media research that 
indicates media adoption and diffusion within and across populations.  It is a variable common to almost 
all media research.  To measure frequency we used criteria employed by the Pew Internet and American 
Life Project in their national surveys of media and technology use.  Our surveys measured frequency of 
technology use across the 6-CLAs.  Increases in technology use at school due to Globaloria participation 
ŀǊŜ ǘƻ ōŜ ŜȄǇŜŎǘŜŘΦ  LƴŎǊŜŀǎŜǎ ƛƴ ǘŜŎƘƴƻƭƻƎȅ ǳǎŜ ŀǘ ƘƻƳŜ ƻƴ ǎǘǳŘŜƴǘǎΩ ƻǿƴ ǘƛƳŜ ǿƻǳƭŘ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ 
Globaloria program was having an impact on the way that students are spending their free time, and 
whether they are becoming more productive computer users in their home technology use (to the 
extent that they have access to technology at home).  At this time, our frequency measures reflect both 
at-home and at-school technology activity, all together.  Increases indicate composite, overall impact on 
ǎǘǳŘŜƴǘǎΩ ǘŜŎƘƴƻƭƻƎȅ ǳǎŜ ŦǊŜǉǳŜƴŎȅΦ  We measured frequency of technology use for a range of activities 
representing each CLA category, before and after Globaloria by asking students to indicate on a 6-point 
scale how often they participated in these activities.  In our data analysis we additively combined several 
activities into a single frequency variable for each CLA category. Increases in frequency across the CLA 
categories may indicate adoption of the skills learned in Globaloria. 

Figure 3. Survey question on studentsô frequency of engagement in Six CLAs (screenshot) 

 
 

Motivation  is an affective (emotionally-oriented) disposition, operationalized in past surveys as 

interest/enjoyment in certain activities (e.g., Ryan, Mims, Koestner, 1983).  We operationalize student 

motivation as enjoyment of a range of CLA-related activities.  Enjoyment was measured using a 5-point 

scale as shown in Figure 4 όά5ƻƴΩǘ Yƴƻǿέ ŀƴǎǿŜǊǎ ǿŜǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ άƴƻǘ ŀǘ ŀƭƭ ǘǊǳŜέύ. We asked 
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students to assess their enjoyment in specific CLA-related activities.  In our data analysis we report 

findings for enjoyment in each CLA category. 

Figure 4. Survey question on studentsô motivation towards 6-CLAs (screenshot) 

 

Knowledge. To measure student knowledge we used an adaptation of a proxy survey measure 

validated by Hargittai (2005) as 32% predictive of actual knowledge in adults.2  The question for self-

reported knowledge on the pre-program survey presented a list of 21 technology terms that were 

chosen to reflect a broad range of CLA activities, as indicated in Figure 5.  We distributed these terms 

into their relevant CLA category. 

Figure 5. Survey question on studentsô motivation towards 6-CLAs (screenshot) 

 

Developing the Frequency, Motivation and Knowledge Survey Constructs Representing the 6-CLAs.  

We included survey items for activities reflecting all appropriate CLA categories in our instruments. Prior 
to measuring pre- and post-ǎǳǊǾŜȅ ŎƘŀƴƎŜǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƳǇƻǊŀǊȅ ƭŜŀǊƴƛƴƎ ŀōƛƭƛǘƛŜǎΣ ǿŜ needed to 
validate our theoretical categorization of the 6-CLAs, so we could measure pre- and post-survey change 
for each singular construct. For instance, in the survey we asked students about their frequency of 
engagement in several Globaloria activities meant to cultivate CLA 3 (publishing/distributing digital 
media) -- such as posting text to a wiki, and posting digital files to the internet. Thus, we needed to 
confirm that these particular publishing activity-ƻǊƛŜƴǘŜŘ ǎǳǊǾŜȅ ƛǘŜƳǎ άƘŀƴƎ ǘƻƎŜǘƘŜǊέ ŀǎ ŀ single 

                                                           
2 Hargittai  (2005) ƻǇŜǊŀǘƛƻƴŀƭƛȊŜǎ ƘŜǊ άǇŜǊŎŜƛǾŜŘ ƪƴƻǿƭŜŘƎŜέ ǇǊƻȄȅ ǎǳǊǾŜȅ ƛƴǎǘǊǳƳŜƴǘ ŀǎ ŦƻƭƭƻǿǎΥ ϦIƻǿ ŦŀƳƛƭƛŀǊ ŀǊŜ ȅƻǳ ǿƛǘƘ 

the following Internet-related items? Please chƻƻǎŜ ŀ ƴǳƳōŜǊ ōŜǘǿŜŜƴ м ŀƴŘ р ǿƘŜǊŜ м ǊŜǇǊŜǎŜƴǘǎ ƘŀǾƛƴƎ Ψƴƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎΩ 

ŀƴŘ р ǊŜǇǊŜǎŜƴǘǎ ƘŀǾƛƴƎ Ψŀ Ŧǳƭƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎΩ ƻŦ ǘƘŜ ƛǘŜƳΦ όƴƻƴŜΣ ƭƛǘǘƭŜΣ ǎƻƳŜΣ ƎƻƻŘΣ ŦǳƭƭύΦϦ !ƳƻƴƎ ŀ ǊŀƴŘƻƳ ǎŀƳǇƭŜ ƻŦ ¦Φ{Φ 

ŀŘǳƭǘǎ IŀǊƎƛǘǘŀƛΩǎ ŎƻƳǇƻǎƛǘŜ ƻǇǘƛƳŀƭ ƛƴŘŜȄ ƻŦ ƛƴǘŜǊƴŜǘ-rŜƭŀǘŜŘ ƛǘŜƳǎ ŀŎƘƛŜǾŜŘ ŀ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ƻŦ ΦуфΣ ŀƴŘ ǿŀǎ ŦƻǳƴŘ ǘƻ ƘŀǾŜ 

a predictive power (adjusted R
2
) of .321 for actual internet competence, as measured by a knowledge test of digital task 

completion. This proxy item holds the highest predictive power among all self-report indices of digital literacy.  
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construct representing CLA 3 as a dimension of digital literacy.  The same was true for all the activities 
we asked students about in the surveys. 

Thus, in data analysis, we applied factor analysis to the pre-program survey items in each CLA category. 
We ran the factor analysis for each CLA, using the full West Virginia dataset pre-program surveys 
(N=178). See Appendix B for a list of the specific items included in each CLA. 

Exploratory factor analysis results for the items included in Appendix B confirmed there to be 7 factors, 
instead of 6. The factor analysis confirmed CLAs 1, 3, 4, 5 and 6, plus 2 factors for CLA 2 (creating with 
digital media and collaborating with team members online). Table 6 provides the Eigenvalues for each 
factor.3  

Table 6. Frequency Factors and Eigenvalues For 6-CLAs 

  CLA Frequency 
Eigenvalue 

Motivation 
Eigenvalue 

Knowledge 
Eigenvalue 

     
CLA 1: Invention, progression, and completion of 

an original digital project idea 
2.26 2.46 1.71 

     
CLA 2: Project-based learning and project 

management  
   

2a: Creating Digital Media with software 2.42 3.12 6.77 

2b: Collaborating with Team Members 1.73 1.66 NA 

     
CLA 3: Publishing/Distributing Digital Media 2.57 1.33 1.61 

     
CLA 4: Social-Based Learning 2.15 1.65 2.28 

     
CLA 5: Information-based learning, research, 

purposeful search 
2.00 1.38 1.59 

     
CLA 6: Surfing websites and web applications NA 1.47  1.94 

 

All factors achieved eigenvalues over 1, therefore we performed additive combinations of the items in 

each CLA category identified (five single factors, and two sub-factors).  Survey items that did not factor 

into categories were excluded from the final combinations.  After combining the items into CLA 

constructs for the full dataset, we grouped and analyzed the survey data specific to our technical pilot 

location of RTC.   

We hypothesized that prior to Globaloria, students would have engaged in the activities represented by 

CLAs 4, 5 and 6 more frequently than with the activities described by the first 3 CLAs, which require a 

higher level of digital literacy, and would have been less motivated towards these activities due to lack 

of experience and knowledge.  And, we hypothesized that Globaloria participation would result in 

                                                           
3
 It is standard practice in factor analysis to only retain factors with eigenvalues greater than 1.  Values greater than 1 indicate 

that the factor explains a significant amount of the variability in the construct.   
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increases in frequency of engagement, motivation toward, and knowledge of all activities that are 

meant to cultivate the CLAs. The findings that follow present the results of our pre- and post-program 

surveys. 

Results 
 
Fourteen students completed both a pre- and post Globaloria survey.  The following section presents 
the results of the change in the in the pre- to post- survey factors of the frequency, motivation and 
knowledge items for these students.   

Table 7. Pre- and Post Survey Completion in SMRS 
    

# Students: 14 
  

# Boys 7 

# Girls 7 
  

Average Age of Student (all 8
th

-graders) 13 
  

Average Education Level of Parents Completed High School 
Source: Globaloria West Virginia Pre-Program Survey, STUDENTS, Pilot Year-2 

 

Frequency. 
 
Table 8 presents the pre- and post-program survey results of the seven CLA frequency factors, as well as 
the significance level of the two-tailed t-test of the pre- and post-Globaloria survey differences.   
 
Prior to Globaloria, group means for the less-constructionist CLAs 4 ς 6 (social-based learning, 
information-based learning and purposeful research, and surfing the internet) ranged from 3.55 (a few 
times a week) to 4.86 (about once a day) as indicated in Table 8. In contrast, pre-Globaloria group means 
for the more constructionist CLAs 1 ς 3 (invention progression & completion, project-based learning 
(creating and collaborating), and publishing/distribution digital media) ranged from 1.43 (never) to 1.94 
(a few times a month). This result was expected, since CLAs 1 ς 3 reflect a more complex, constructionist 
form of digital literacy, which most students have not acquired prior to entering Globaloria. 
 
In their post-Globaloria survey, students reported higher apparent frequencies on all but one CLA factor 
than in their pre-Globaloria survey.  Statistically significant gains were reported in each of the more 
complex and constructionist CLAs (CLAs 1 ς 3). Among the statistically-significant results, the group 
mean for invention, progression and completion (CLA 1) increased from 1.94 (a few times a month) to 
2.95 (about once a week).  The group mean for creating with digital media (CLA 2a) increased from 1.79 
(a few times a month) to 3.71 (a few times a week). The group mean for collaborating with team 
members (CLA 2b) increased from 1.43 (never) to 3.64 (a few times a week). Finally, the group mean for 
publishing/distributing digital media rose from 1.46 (a few times a month) to 3.04 (about once a week). 
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Table 8. Pre- and Post-Program Means for Frequency Factors 

CLA # CLA Name Pre-
Survey 
Mean 

Std 
Dev. 

Post-
Survey 
Mean 

Std 
Dev. 

t 

 

CLA 1: Invention, progression, and completion 
of an original digital project idea 

1.94 1.05 2.95 1.36 
2.46 * 

        
CLA 2: Project-based learning and project 

management        
2a: Creating Digital Media with software 1.79 0.89 3.71 1.03 5.76 * 
2b: Collaborating with Team Members 1.43 0.92 3.64 1.25 4.84 * 

        
CLA 3: Publishing/Distributing Digital Media 1.46 0.87 3.04 0.82 4.42 * 

        
CLA 4: Social-Based Learning 4.19 1.64 4.21 0.92 0.06  

        
CLA 5: Information-based learning, research, 

purposeful search 
3.55 1.14 4.00 0.84 

1.37  

        
CLA 6: Surfing websites and web applications 4.86 1.29 4.64 1.50 -0.44   
Source: Globaloria West Virginia Pre-Program Survey, STUDENTS, Pilot Year-2; Globaloria West Virginia Post-Program Survey, 
STUDENTS, Pilot Year-2 

N = 13 
P-values are based on t-tests. Two-ǘŀƛƭŜŘ ǎǘŀǘƛǎǘƛŎŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜ ŀǘ ǘƘŜ Ǉ Җ Φлр ƭŜǾŜƭ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ŀƴ ŀǎǘŜǊƛǎƪ όϝύΦ 

Survey item scale (How Often Do You ...): 1 = Never , 2 = A few times a month, 3 = About once a week, 4 = A few times a 
week, 5 = About once a day, and 6 = Several times a day.  

 
wŜƎŀǊŘƛƴƎ ŦǊŜǉǳŜƴŎȅ ƛƴ ŜƴƎŀƎƛƴƎ ƛƴ DƭƻōŀƭƻǊƛŀ ŀŎǘƛǾƛǘƛŜǎΣ ǿŜ ǿƻǳƭŘ ŜȄǇŜŎǘ ǎǘǳŘŜƴǘǎΩ ŦǊŜǉǳŜƴŎȅ ǘƻ 
increase as a result of their daily involvement in the program.  

Finding: Results suggest that at SRMS, middle school students have 

evidenced statistically significant increases in the frequency of their 

engagement in activities representative of CLA categories 1-3, and apparent 

increases in CLA category 5. 

CƻǊ /[! сΣ ǎǘǳŘŜƴǘǎ ŜǾƛŘŜƴŎŜ ŀ ǎƭƛƎƘǘ ŘŜŎǊŜŀǎŜΦ Lǘ Ƴŀȅ ōŜ ǘƘŀǘ ōŜŎŀǳǎŜ Ƴƻǎǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ǘŜŎƘƴƻƭƻƎȅ 
engagement at SRMS happens in the school setting, that Globaloria is shifting / displacing their 
engagement towards more constructionist activities.  

Motivation. 

As shown above in Figure 4Σ ƳƻǘƛǾŀǘƛƻƴ ǿŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ŀǎƪŜŘ ŀōƻǳǘ ŜƴƧƻȅƳŜƴǘ όŜΦƎΦΣ άL 
9ƴƧƻȅ Χ tƭŀƴƴƛƴƎ ŀ ŘƛƎƛǘŀƭ ŘŜǎƛƎƴ ǇǊƻƧŜŎǘΦέύΦ  ¢ƘŜǊŜŦƻǊŜΣ ƳŜŀƴ ǾŀƭǳŜǎ ƛƴ ¢ŀōƭŜ 9 represent the levels of 
enjoyment among survey respondents.   Like frequency, we expected students to have higher levels of 
enjoyment for CLAs 4 ς 6 than for CLAs 1 ς 3 before entering Globaloria.  This result was confirmed, as 
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shown in Table 9, where means of CLAs 4 ς 6 range from 2.57 (sometimes true) to 4.11 (usually true), 
while the more constructionist CLAs 1 ς 3 range from 1.46 (not at all true) to 1.74 (not usually true).  
 
Similar to the frequency factors, results from the pre- and post- Globaloria surveys at SRMS indicate that 
the increases in ǎǘǳŘŜƴǘǎΩ ŜƴƧoyment of each of the more complex, constructionist CLAs (CLAs 1 ς 3) 
were statistically significant. Among the statistically-significant results, tƘŜ ƎǊƻǳǇ ƳŜŀƴ ŦƻǊ ǎǘǳŘŜƴǘǎΩ 
enjoyment of invention, progression and completion (CLA 1) increased from 1.74 (not usually true) to 
3.26 (sometimes trueύΦ ¢ƘŜ ƎǊƻǳǇ ƳŜŀƴ ŦƻǊ ǎǘǳŘŜƴǘǎΩ ŜƴƧƻȅƳŜƴǘ ƻŦ ŎǊŜŀǘƛƴƎ ǿƛǘƘ ŘƛƎƛǘŀƭ ƳŜŘƛŀ ό/[! 2a) 
increased from 1.46 (not at all true) to 3.66 (usually trueύΦ {ǘǳŘŜƴǘǎΩ ŜƴƧƻȅƳŜƴǘ ƻŦ ŎƻƭƭŀōƻǊŀǘƛƴƎ ǿƛǘƘ 
team members (CLA 2b) increased from 1.82 (not usually true) to 3.36 (sometimes true).  The group 
mean for enjoyment of publishing/distributing digital media increased from 1.54 (not usually true) to 
3.32 (sometimes true).  
 
Furthermore, the increase in studentsΩ enjoyment of the less-constructionist CLA 5 (information-based 
learning and purposeful research) was also significant; the group mean increased from 2.57 (sometimes 
true) to 3.71 (usually true).  
 

Table 9. Pre- and Post-Program Means for Motivation Factors 

CLA # CLA Name Pre-
Survey 
Mean 

Std 
Dev. 

Post-
Survey 
Mean 

Std 
Dev. 

t 

 

CLA 1: Invention, progression, and completion 
of an original digital project idea 

1.74 1.10 3.26 1.06 
4.82 * 

        
CLA 2: Project-based learning and project 

management        
2a: Creating Digital Media with software 1.46 0.94 3.66 0.88 4.30 * 
2b: Collaborating with Team Members 1.82 1.07 3.36 0.86 6.14 * 

        
CLA 3: Publishing/Distributing Digital Media 1.54 0.84 3.32 0.82 5.55 * 

        
CLA 4: Social-Based Learning 4.11 1.00 4.25 1.03 0.46  

        
CLA 5: Information-based learning, research, 

purposeful search 
2.57 0.92 3.71 1.10 

2.90 * 

        
CLA 6: Surfing websites and web applications 3.93 1.21 4.14 1.23 0.76   
Source: Globaloria West Virginia Pre-Program Survey, STUDENTS, Pilot Year-2; Globaloria West Virginia Post-Program Survey, 
STUDENTS, Pilot Year-2 

N = 13 
P-values are based on t-tests. Two-tailed statistical significance aǘ ǘƘŜ Ǉ Җ Φлр ƭŜǾŜƭ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ŀƴ ŀǎǘŜǊƛǎƪ όϝύΦ 
Survey item scale (L ŜƴƧƻȅ Χ): 1 = Not at all true, 2 = Not usually true , 3 = Sometimes true, 4 = Usually true, 5 = Very true.  

Regarding student motivation (enjoyment) in the range of Globaloria activities, given that most students 
had not participated in these activities prior to Globaloria, an increase in their enjoyment indicates 
positive affect towards the activities, and increased likelihood of repeat engagement.  
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Finding: The statistically significant increases in student enjoyment of CLAs 

1-3 and 5 and the apparent increases in 4 and 6 indicate that student 

participation in Globaloria is a positive experience for them, resulting in 

increased affect towards the activities.  

For CLAs 4 and 6, there might have been a ceiling effect, because pre-program survey means were 
already quite high. Student enjoyment in Globaloria activities signals a likelihood of repeat engagement 
in the future, especially in the more constructionist design-oriented, computer programming and 
collaborative activities that are unique to Globaloria. 

Knowledge. 

The questions used for the knowledge factors asked students to report their level of familiarity with 
digital media terms (e.g., blog, wiki) and activities (e.g., program on a computer).  Similar to the 
frequency and motivation factors, prior to Globaloria, students report having a greater understanding of 
the activities representing CLAs 4 ς 6 than the more Constructionist CLAs 1 ς 3.  Table 10 illustrates that 
the means of CLAs 4 ς 6 ranged from 3.86 (a good understanding) to 4.71 (a full understanding), 
whereas means for the more constructionist CLAs 1 ς 3 ranged from 1.21 (no understanding) to 1.71 (a 
little understanding). 

Results from the pre- and post-program surveys show increases in reported knowledge for all seven 

categories, though the gains were only significant in the more complex, constructionist CLAs (CLAs 1 ς 

3). Among the statistically-ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘǎΣ ǎǘǳŘŜƴǘǎΩ ǎŜƭŦ-reported knowledge of invention, 

progression and completion increased from 1.50 (a little understanding) to 3.57 (a good understanding).  

Self-reported knowledge about creating with digital media (CLA 2a) increased from 1.33 (no 

understanding) to 3.50 (a good understandingύΦ  {ǘǳŘŜƴǘǎΩ self-reported knowledge of collaborating with 

team members (CLA 2b) increased from 1.21 (no understanding) to 3.43 (some understanding). In 

addition, knowledge of publishing/distributing digital media increased from 1.71 (a little understanding) 

to 4.25 (a good understanding).   

Table 10. Pre- and Post-Program Means for Knowledge Factors 

CLA # CLA Name Pre-
Survey 
Mean 

Std 
Dev. 

Post-
Survey 
Mean 

Std 
Dev. 

t  

CLA 1: Invention, progression, and completion 
of an original digital project idea 

1.50 0.71 3.57 1.21 7.49 * 

        

CLA 2: Project-based learning and project 
management  

      

2a: Creating Digital Media with software 1.33 0.29 3.50 0.91 10.61 * 

2b: Collaborating with Team Members 1.21 0.80 3.43 1.28 6.62 * 

        

CLA 3: Publishing/Distributing Digital Media 1.71 1.07 4.25 1.07 7.02 * 

        

CLA 4: Social-Based Learning 4.43 0.81 4.45 1.08 0.11  

        

CLA 5: Information-based learning, research, 3.86 0.97 4.29 1.03 1.16  
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purposeful search 

        

CLA 6: Surfing websites and web applications 4.71 0.61 4.64 1.08 -0.20   

Source: Globaloria West Virginia Pre-Program Survey, STUDENTS, Pilot Year-2; Globaloria West Virginia Post-Program Survey, 
STUDENTS, Pilot Year-2 

N = 13 

P-values are based on t-tests. Two-tailed statistical significance at ǘƘŜ Ǉ Җ Φлр ƭŜǾŜƭ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ŀƴ ŀǎǘŜǊƛǎƪ όϝύΦ 

Survey item scale (How familiar are you with the following terms and activities?): 1 = None, 2 = Little, 3 = Some, 4 = Good, 5 = 
Full. 

hǳǊ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ƳƛŘŘƭŜ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ǎŜƭŦ-reported knowledge (understanding) of Globaloria 
activities is the closest this study comes to measuring actual CLA development.  

Finding: Results indicated statistically-significant increases in studentsõ self-

reported knowledge of CLAs 1- 3. Further, CLA categories 4 and 5 indicated 

apparent (non-statistically significant) increases.  

Here again, for CLAs 4-6, there might have been a ceiling effect, because pre-program survey means 
were already quite high. The self-report survey measure of knowledge that we adapted ours from was 
found to be 32% predictive of actual knowledge in a study with adults (Hargittai, 2005). We have not 
validated the current measure used here with youth, however we expect that it holds validity similar to 
ǘƘŜ ŀƭƛƎƴƛƴƎ ƳŜŀǎǳǊŜ ǳǎŜŘ ƛƴ IŀǊƎƛǘǘŀƛΩǎ όн005) study with adults. Thus, increases in self-reported 
understanding seen here indicate a likelihood of increase in actual knowledge. 

Discussion 

In this study, we hypothesized that as students participate in Globaloria to design and create an 
interactive game using an online syllabus, tutorial resources and Wiki environment with their peers, they 
will develop in all of the contemporary learning abilities categories described above.  

The research study we conducted explores the development of participating ǎǘǳŘŜƴǘǎΩ Ŏƻƴtemporary 
learning abilities somewhat indirectly, by measuring a group of middle school student attitudes towards 
the activities in which they participate, through their responses to a self-report survey of frequency, 
motivation, and self-reported knowledge. These attitudinal measures serve as an initial, face-valid proxy 
ŦƻǊ ǎǘǳŘŜƴǘǎΩ ŎƻƴǘŜƳǇƻǊŀǊȅ ƭŜŀǊƴƛƴƎ ŀōƛƭƛǘƛŜǎ όŀŎǘǳŀƭ ƪƴƻǿƭŜŘƎŜύ ƛƴ ǘƘŜ с ŀǊŜŀǎ ŀōƻǾŜΦ  If we find 
increases in student frequency of engaging in, motivation toward, and self-reported knowledge of 
DƭƻōŀƭƻǊƛŀ ŀŎǘƛǾƛǘƛŜǎ όǿƘƛŎƘ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎǳƭǘƛǾŀǘŜ ǘƘŜ /[!ǎύΣ ǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ƭƛƪŜƭƛƘƻƻŘ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ 
actual CLAs increased.   
 
The study finds evidence for middle school studentsΩ increases in frequency of technology use as a result 
ƻŦ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ  Lǘ ŀƭǎƻ ŀǇǇŜŀǊǎ ǘƘŀǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǎǘǳŘŜƴǘǎΩ ǘŜŎƘƴƻƭƻƎȅ ŀŎǘƛǾƛǘȅ ƳƛƎƘǘ ōŜ ǎƘƛŦǘƛƴƎΣ ŦǊƻƳ 
the less constructionist activities (for which frequency increases appear limited) to the more 
constructionist (for which frequency increases appear larger). While the results were not statistically 
significant, the frequency of engagement findings provide apparent support for our overall hypothesis 
regarding CLA development because the grouped means trend upwards.   

Further, findings for motivation and self-reported knowledge suggest that the program has been 
especially successful in introducing constructionist game design activities (representing CLAs 1-3) to 
ǎǘǳŘŜƴǘ ǇŀǊǘƛŎƛǇŀƴǘǎΦ  ¢ƘŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ŜƴƧƻȅƳŜƴǘΣ ŀƴŘ ǎŜƭŦ-reported 
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understanding of the more constructionist activities in these CLA categories also ǎǳǇǇƻǊǘ ǘƘŜ ǎǘǳŘȅΩǎ 
main hypothesis. 

Overall, we expect that the non-significant results for CLAs 4-6 may be due to a few factors including: a) 
studentsΩ activity in CLAs 4-6 appeared higher than their activity in CLAs 1-3 prior to Globaloria, and thus 
may have reflected a ceiling effect; and b) the significance level of the slighter increases in CLAs 4-6 may 
be affected by the low N. 

How Globaloria Mitigates Level One of the Digital Divide: Access 

The findings for frequency indicate that students in Globaloria were offered greater affordance of access 
to technology and time to engage with it in the school setting, than that which they had experienced 
previously.  Thus, this finding indicates that Globaloria helps address level one of the digital divide 
(access) by providing a group of disadvantaged West Virginia middle school students with technology 
activities in schools.  

How Globaloria Mitigates Level Two of the Digital Divide: Sophistication of Use 

Finally, it is also important to note that the constructionist activities of Globaloria are more effortful 
than simply surfing and searching the web. Globaloria involves students in learning to use Flash 
software, computer programming in Actionscript, project management skills on a wiki, and synthesis to 
piece together various game assets and to create their final game in a collaborative group context.   
Increases in middle school ǎǘǳŘŜƴǘǎΩ ŜƴƧƻȅƳŜƴǘ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ƻŦ CLAs 1-3 points to an increase in their 
sophistication of technology use for a set of complex technology activities. This finding indicates that 
Globaloria can help address level two of the digital divide ς the growing gap in the sophistication of 
digital skills and knowledge among the socio-economically disadvantaged.   

As mentioned previously, past research has shown that digital skills generate a range of cultural and 
social capital (e.g., Tichenor, Donohue, & Olien 1970; Bonfadelli, 2002; Livingstone, Van Couvering, & 
Thumim, 2005; Hargittai & Hinnant, 2008). Globaloria provides students with insights on how to actively 
use technology and the internet for constructive purposes. We expect that the enhancement of 
ǎǘǳŘŜƴǘǎΩ access and sophistication of technology use afforded through Globaloria will help improve 
their life circumstances and livelihood potential.   

Lƴ ŦǳǘǳǊŜ ǊŜǎŜŀǊŎƘΣ ǿŜ ŜȄǇŜŎǘ ǘƻ ƳŜŀǎǳǊŜ ǎǘǳŘŜƴǘǎΩ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ knowledge, and the actual abilities 
students gain more directly. We also must identify the factors that contribute to variations in student 
development of contemporary learning abilities, such as age, grade level and amount of time spent in 
the program.  Further, in other research underway, we explore the specific program features that are 
bringing about the given CLA skills, in an effort to continue iteratively improving the curriculum and 
resources provided. We must also establish a more direct link between student CLA knowledge 
development, and their ability to transfer this knowledge into more lasting life outcomes across time, 
such as continued learning and career development.  

Overall, research evidence provided in this study indicates that the continued scaling of this project in 
West Virginia could have mitigating effects towards stemming the digital divide, by affording greater 
access and technology skills to middle school-aged learners.  Sandy River Middle School will remain a 
pilot location of focus in Pilot Years 3 ς 5 of the Globaloria project, as we continue to explore the 
instantiation of the program and its impact on rural West Virginia students and educators in one of the 
most remote, low-income pockets of the state.



APPENDIX A 

Table A-1. Globaloria PROMOTES DEVELOPMENT OF SIX CONTEMPORARY LEARNING ABILITIES (6 CLAs) 

6 CLAs Activities representing each CLA, and how they are articulated and integrated in Globaloria 

1.   Invention, progression, and 

completion of an original digital 
project idea (e.g., an 
educational game or simulation 
in the Globaloria context) 

Brainstorming and developing game and simulation ideas and storylines  

Choosing and researching a subject for a game design project  

Developing an original approach to teaching the subject in an educational game 

Writing an original game narrative and a proposal to explain it 

Generating creative ideas for designs to express the subject of the game and the user experience 

Proposing game design ideas and execution using paper prototyping 

Programming a game demo that illustrates the original game design and functionality 

Programming and completing a final game 

Developing knowledge of the game's domain or topic through game invention and creation 

2.   Project-based learning and 
project management in wiki-based, 
networked environment 

Coordinating and managing the process of building the game  

aŀƴŀƎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜȄŜŎǳǘƛƻƴ ǳǎƛƴƎ ŀ ǿƛƪƛ όŎǊŜŀǘƛƴƎ ǿƛƪƛ ǇŀƎŜǎΣ ƻǊƎŀƴƛȊƛƴƎ ǘƘŜ ǿƛƪƛΣ ǎƘŀǊƛƴƎ ǇǊƻƧŜŎǘ ŀǎǎŜǘǎΣ ŀƴŘ ǇǊƻƎǊŜǎǎ updates) 

Managing the team work  (defining and assigning team roles, coordinating tasks, and executing one's role within the team) 

Project troubleshooting for self and others 

Gaining leadership experience through the project management of all game production elements (e.g., design document, user flow, 
budget, schedule, introduction, overview, treatment, competitive analysis, teamwork, planning, managing implementation process) 

3. Documenting, 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 

Posting and publishing text, video, photos, audio, programming code, animations, digital designs on the wiki pages 

Posting completed assignments for each course topic to wiki  

Posting game design iterations and assets to wiki 

Posting notes and reflections about own projects 

Developing a blog 
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Table A-1 (continued). Globaloria PROMOTES DEVELOPMENT OF SIX CONTEMPORARY LEARNING ABILITIES (6 CLAs) 

6 CLAs Activities representing each CLA, and how they are articulated and integrated in Globaloria 

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 

Presenting final digital projects for others ς virtually in game galleries and in person in live game demonstrations 

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 

{ŜŀǊŎƘƛƴƎ ŦƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ƎŀƳŜΩǎ ŜŘǳŎŀǘƛƻƴŀƭ ǎǳōƧŜŎǘ aΦ/ΦŜǊ ŀƴŘ ǎǘƻǊȅƭƛƴŜ 

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 
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APPENDIX B 

Survey Variable Composites: CLAs 

To begin to validate our theoretical categorization of the 6-CLAs, prior to combining constructs 

we applied factor analysis to the pre-program survey items representing each CLA category, 

within the full West Virginia pre-survey dataset (N=263).   

We hypothesized that the groupings of items indicated below would hang together in factor 

analysis, reflecting a single factor.  Therefore, we performed factor analysis for each CLA below 

using the multiple items indicated (anywhere from 2 to 7 items). Factor analysis confirmed the 

relatedness of the individual items used to identify each construct, with items below hanging 

together for CLAs 1, 3, 4, 5 and 6.   For CLA 2, the factor analysis results indicated 2 sub-factors 

(creating with digital media and collaborating with team members online separately).  Therefore 

we defined this as 2 separate categories. 

We then performed additive combinations for the set of items in each CLA category identified 

(five single factors, and one factor separated into two sub-factors).  We combined appropriate 

variables in this way in the pre-survey dataset, and in the aligning post-survey dataset. Survey 

items that did not factor into categories were excluded from the final combinations.   

Pre/post program survey t-tests were then run for Enjoyment and Understanding, using the 

single combined construct in the pre- and post- surveys, in each of the 6 CLA categories.  

Table A1. Frequency Factors and Eigenvalues For 6-CLAs 

  CLA Items: How Often Do You ... Eigenvalue 

    

CLA 1: Project Development and 
Completion 

Think up an idea for a creative project involving 
computer technology? 

2.26 

  Think up an idea for an interactive game?  

  Work on creating a digital design project, from 
beginning to end? 

 

    

CLA 2: Project-based Learning   

2a: Creating with Digital 
Media 

Make graphics, animations and/or interactive games? 2.42 

 Make digital music or video on a computer?  

  Program on a computer?  

    

2b: Collaborating with 
Team Members 

Work with a team on a digital design project, 
communicating with team members ONLINE? 

1.73 

  Work with a team on a digital design project, 
communicating with team members FACE-TO-FACE? 

 

    

CLA 3: Publishing/Distributing 
Digital Media 

Post content/messages on a Wiki? 2.57 

 Post content/messages on a blog?  
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  Post digital video to the internet? (Youtube, etc.)  

  Post graphics/animations/games you've created to the 
internet? (MyGLife, etc.) 

 

    

CLA 4: Social-Based Learning Exchange messages in email? 2.15 

  Exchange messages in instant message or chat?  

  Use social networking sites like Facebook or MySpace?  

    

CLA 5: Purposeful Research Use a search engine to find resources when you think of 
a question about something? 

2.00 

  Use Wikipedia?  

  Use a search engine to find resources for help with a 
digital design project? 

 

    

CLA 6: Surfing the Internet Search around online for fun? NA 

 

Table A2. Motivation Factors and Eigenvalues For 6-CLAs 

  CLA Name Items: I Enjoy ... Eigenvalue 

    

CLA 1: Project Development and 
Completion 

Thinking up ideas for a digital creative project. 2.46 

 Thinking up ideas for a n interactive game.  

  Creating the storyline for a digital design project.  

    

CLA 2: Project-based Learning   

2a: Creating with Digital 
Media 

Planning a digital design project. 3.12 

 Creating a digital design project.  

  Creating an interactive game, from beginning to end.  

  Computer programming (e.g., ActionScript).  

    

2b: Collaborating with 
Team Members 

Working with a team on a project, communicating 
ONLINE. 

1.66 

  Working with a team on a project, communicating FACE-
TO-FACE. 

 

    

CLA 3: Publishing/Distributing 
Digital Media 

Developing a blog. 1.33 

 Posting/publishing files you create to a Wiki.  

    

CLA 4: Social-Based Learning Socializing with friends using internet tools like email, 
instant messanger, Facebook, Myspace. 

1.65 

  Commenting and giving feedback to others online.  

    

CLA 5: Purposeful Research Searching for an using online resources when I think of a 
question about something. 

1.38 

  Searching for an using tutorials and online resources to 
help with digital design projects. 
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CLA 6: Surfing the Internet Surfing online for fun. 1.47 

    Finding and playing internet games.   

 

Table A3. Knowledge Factors and Eigenvalues For 6-CLAs 

  CLA Items: How familiar are you with the following 
activities? 

Eigenvalue 

    

CLA 1: Project Development and 
Completion 

Thinking up ideas for the storyline of a game. 1.71 

  Designing an interactive game from beginning to end.  

    

CLA 2: Project-based Learning   

2a: Creating with Digital 
Media 

Flash software 6.77 

 Actionscript  

  Graphic Design  

  Digital design project  

  Programming  

  Animation  

  Software  

    

2b: Collaborating with 
Team Members 

Collaboration NA 

    

CLA 3: Publishing/Distributing 
Digital Media 

Wiki 1.61 

 Blog  

    

CLA 4: Social-Based Learning MySpace 2.28 

  Email  

  Instant Messanger  

    

CLA 5: Purposeful Research Wikipedia 1.59 

 Google  

    

CLA 6: Surfing the Internet Internet games (Addictinggames.com, etc.) 1.94 

    Multiplayer online games (World of Warcraft, etc.)   
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