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The World Wide Workshop Foundation (WWWF) contracted with Edvantia, Inc., a not-for-
profit education research and development organization, to conduct a replication of the fall 2009 
Globaloria Pilot Study: The Relationship of Globaloria Participation and Student Achievement.  The 
purpose of the study was to provide additional data concerning the performance of students 
participating in the Globaloria West Virginia (Globaloria-WV) learning network, which are 
encapsulated in West Virginia’s content standards and objectives (CSOs) and measured by the 
state’s standardized test, the WESTEST2. 

 
From the 22 participating schools and education institutions, 15 representative schools (12 

high schools and three middle schools) were selected by the research team to serve as a 
representative group for the replication study.  Edvantia researchers identified comparison schools 
(schools not participating in Globaloria-WV) using the following criteria: percent of students 
performing at or above reading and math proficiency on the 2009 WESTEST2, school enrollment, 
and percent of low-income status students (i.e., students qualifying for free or reduced-price meal 
status).  Participating students were matched with demographically similar students at matched 
comparison schools using the following criteria: grade, sex, race, and low-income status (i.e., 
students qualifying for free or reduced-price meal status).  Matches were obtained for 186 
participating students. 

 
Edvantia researchers conducted a series of multivariate analyses of covariance 

(MANCOVAs) to determine the probable effects of Globaloria participation on students’ 2010 
WESTEST2 scores for each of the four core subject areas (mathematics, reading/language arts, 
science, and social studies).  Past performance was controlled by using 2009 WESTEST2 scores as 
the covariate.  Participants in Globaloria performed significantly better on the 2010 WESTEST2 
science subtest than those who did not participate in the program.  However, the results that 
Globaloria positively influences WESTEST2 social studies scores were not upheld. 

 
To determine specific next steps in the research agenda, WWWF staff may look to the logic 

model prepared by Edvantia (Knestis, 2008).  Given the evidence that Globaloria participation 
positively affects achievement on the WESTEST2, the following recommendations are provided as 
suggestions for future research studies to be conducted on the effects of Globaloria participation: 

 Replicated in multiple school districts and in a broader set of instructional contexts (e.g., 
student demographics, social environment, geographic diversity). 

 Conduct a longitudinal study of participating middle school students to track their 
performance and course-taking behaviors through high school. 

 Replicate the current study in another state to determine whether the relationships 
between participation and achievement in science hold up in another context. 

 Implement a series of studies that examine the various links and processes that lead to 
higher achievement. 

 Assess the impact of gender on Globaloria participation and the program’s ability to 
engage girls in science, technology, engineering, and mathematics (STEM) learning. 

 Examine the effects of incorporating Globaloria into core content curricula for 
established platforms. 

 Examine in-depth the role of educators and the impact of educator participation in 
Globaloria. 
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The World Wide Workshop Foundation (WWWF) requested that Edvantia conduct a 
replication of the fall 2009 Globaloria Pilot Study: The Relationship of Globaloria Participation and 
Student Achievement.  This study seeks to provide additional data concerning the performance of 
students participating in Globaloria West Virginia (heretofore referred to as Globaloria-WV) 
relative to the Global21 standards, as measured by the 2010 WESTEST2. 

The World Wide Workshop Foundation 

The WWWF was founded in 2004 as a global non-profit educational organization.  The 
Foundation partners with “forward-thinking leaders, corporations, school systems, universities, 
foundations and research centers worldwide to enrich existing formal and non-formal education 
with the latest technology and innovative learning opportunities.”  The mission of the WWWF is to 
“develop open-source applications of social media technology and game production, to enhance 
learning, innovation, entrepreneurship, and an understanding of the world in economically-
disadvantaged and technologically-underserved communities” (Chadwick & Gore, 2010; WWWF, 
2010a). 

Globaloria: Underlying Theory and Structure 

The WWWF created Globaloria, a social network for learning web-based game design and 
simulation production to address the two digital divides encountered by poor and underserved 
communities in the United States and worldwide.  The first digital divide is defined by issues with 

access to high-speed Internet.  The 
second divide, coined as “digital 
literacy,” is the ability to create, not 
just consume, digital media (Harel, 
1991; Knestis, 2008; Rogers, 
Pertosino, Huebner, & Hacsi, 2000; 
WWWF, 2008).  The goal of the 
Globaloria program is to create 
technology-based educational 
opportunities through a series of 
virtual learning networks (Harel, 
1991; Knestis, 2008; Rogers, et al., 
2000; WWWF, 2008).  It is 
hypothesized that through 
participation in the Globaloria 
program, students develop 21st 
century skills in digital literacy and 
social media while gaining a deeper 

understanding of curricular areas, such as science, mathematics, health, and global issues (Edvantia, 
Inc., 2008), which is essential for success in the 21st century (WWWF, 2010b).  See the figure for 
the Globaloria learning process. 

 

 

Figure. The Globaloria Learning Process. 
www.globaloria.org 



 

Globaloria Replication Study Page 2 
 

The Globaloria program is based on the Constructionist educational philosophy, grounded 
in the research by social scientists Seymour Papert and WWWF founder, Idit Harel Caperton 
(WWWF, 2008).  The Constructionist approach to learning operates from the view that “building 
knowledge structures (‘in the head’) goes especially well when the subject is engaged in building 
material structures (‘in the world’)” (Harel, 1991; Knestis, 2008).  Through this approach, “children 
learn how to learn, and they learn how to think about thinking.”  This is accomplished through 
“publicly shared, long-term projects that are complex, computational, immersive, and innovative” in 
which students learn by doing (World Wide Workshop Foundation, 2008).  Research has shown 
that Constructionist programs result in deeper forms of learning, cognitive integration, and 
improved approaches to learning (Rogers, et al., 2000).  Specific to Globaloria, the application of 
new web technologies allows students to construct and share their own digital media products with 
others (Chadwick & Gore, 2010; Knestis, 2008). 

 
Through construction, interaction, and play, the Globaloria program empowers youth to be 

productive, successful 21st century citizens, by fostering the following essential six contemporary 
learning abilities (CLAs) inherent in digital literacy (WWWF, 2010b): 

 
 Invention, progression, completion of an original project: program an educational game, 

wiki, or simulation 
 Project-based learning in Web 2.01 environments and processing complex project 

management (programmable wiki systems) 
 Producing, programming, publishing, and distributing interactive purposeful digital 

media 
 Social learning, participation, and exchange 
 Information-based learning, search, and exploration 
 Thoughtful surfing of websites and web applications 

 
The Globaloria.org network is structured as six interconnected platforms.  Three of the 

platforms support independent and collaborative learning for students and educators (Harel 
Caperton, Oliver, & Sullivan, 2010).  The other three platforms serve the information and data 
management needs of the Foundation team and administrators, researchers, and the public: 
 

 a school learning platform which enables individuals and teams to work through the 
comprehensive, step-by-step, self-paced Globaloria curriculum; 

 a shared knowledge platform of network-wide resources to which students and 
educators contribute—customizing, reshaping, and adding content—and where they 
connect with and receive support from experts; 

 a professional development platform on which educators complete their training and 
self-learning, share resources and best practices, and connect as members of a learning 
community; 

 a research and results platform that provides current Globaloria research results and 
program information for public review and offers data and communication tools for 
researchers and the Foundation development team; 

 a data management platform which collects, organizes, and mines data about 
Globaloria participants, the program experience, and program products; 

                                                             
1 A Web 2.0 Environment is a shift in the way users think about technology from consumers to creators. 
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 a network account administration platform that enables the Foundation team to 
develop and run the other five platforms, manage participant accounts, and develop 
platform functionality and content. 

 
Globaloria uses open-source software for its online network and learning platform, thus 

avoiding dependency on third-party licensing costs.  Globaloria is based on the same flexible 
technology that powers Wikipedia, and uses Google resources and capabilities, including Blogger, 
and YouTube.  The hybrid model developed by the WWWF technical team—both online and on-
site—provides under-resourced schools with access to virtual expertise not available locally.  The 
focus on open-source practices also enables collaboration with the global developer community for 
future enhancements and for customization to diverse cultures and languages.  It makes it possible 
to expand the user community from thousands to millions—a capability strengthened by the fact 
that the platform is assembled as a set of loosely coupled service components (Harel Caperton et al., 
2010). 
 

Students “enter” Globaloria through computers using a Macintosh or Windows operating 
system and, ideally, a broadband connection to the Internet, although 3G access is also supported.  
A browser compatible with HTML4 is required, as is Adobe Flash to create and edit games.  Other 
programming languages—Python, JavaScript, HTML5, etc.—are planned for the future as student 
and educator capabilities advance.  Additionally, the back-end data storage engine is built with a 
MySQL relational database, which is well suited to the students’ transactional needs and capable of 
being mined for usage data by the custom-built reporting tool.  The team can thus react early and 
effectively to refine students’ experience on the platform and keep them equipped with all the 
capabilities they need for learning (Harel Caperton et al., 2010). 

Globaloria Research 

WWWF researchers used a variety of methods to evaluate the cognitive, behavioral, and 
affective impact of the Globaloria program, including the use of surveys; tracking of activities and 
behaviors; case studies; evaluations of work products; evaluations of wiki participation; interviews, 
conference calls, and e-mail exchanges with educators; in-person visits; and videos and 
transcriptions from site visits.  Information from these data collection measures informed a 
comprehensive evaluation of the impact of Globaloria and the refinement of the program over time 
(WWWF, 2010b; WWWF, 2011a). 

 
The WWWF developed its first network in collaboration with a group of 23 high school 

students in the Globaloria-Israel pilot project in August 2006.  In 2007, WWWF launched a follow-
up global network centered on the theme of the global climate crisis (Caperton & Reynolds, 2008).  
Also in 2007, a statewide pilot study was initiated in West Virginia.  This implementation effort is in 
its fourth year and will be the focus of the current study; consequently, it will be discussed in more 
detail in the following section.  During the summer of 2008, a health-focused network was piloted 
in a six-week summer camp for students in New Orleans (WWWF, 2010c), and in January 2011 a 
network was launched in Brooklyn, New York (WWWF, 2011a; WWWF, 2011b). 

Globaloria-WV 

Throughout 2007 and 2008, Globaloria-WV was developed and refined through two pilot 
tests at the American University (AU) School of Communications (Chadwick & Gore, 2010; Knestis, 
2008).  In June 2007, Governor Joe Manchin III invited the WWWF to conduct a five-year pilot test 
of the Globaloria network in West Virginia.  Soon after, the West Virginia Department of Education 
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(WVDE) joined the partnership.  Globaloria-WV is now in its fourth year, and has reached more than 
1,255 students and educators in 42 schools in 20 counties across the state of West Virginia 
(WWWF, 2010b). 

 
Globaloria allows participants to interact with games, puzzles, and creative tools, while also 

thinking as game developers (Chadwick & Gore, 2010; WWWF, 2008).  Topics include both 
academic subjects and social issue topics, such as science, math, language arts, architecture, art, 
climate change, ecology, water, community services, technology skills, peace and more (WWWF, 
2010b).  Participants have the opportunity to modify game code and learn programming skills.  
Additionally, participants can learn Flash, HTML, graphic design, wiki design, blogging, and project 
development skills through a series of tutorials available on the Globaloria School Learning 
Platform.  The resource website for Globaloria also provides links to recommended online 
resources and suggested readings that can help participants develop their skills.  When participants 
create their own games, they are encouraged to share their work on the shared wiki platform 
(Chadwick & Gore, 2010; WWWF, 2008).  Globaloria was designed to help youth 13 and older 
(Chadwick & Gore, 2010; WWWF, 2010a): 

 
 learn Internet media technology and game development skills 
 hone professional and life skills 
 experience positive virtual communication with other communities 
 foster social change 

 
In August 2007, the WWWF deployed Globaloria into classrooms throughout West Virginia, 

launching the first statewide implementation of a social learning network using game design 
(Chadwick & Gore, 2010; WWWF, 2009).  The WWWF staff chose West Virginia for the pilot 
because of the state’s historical commitment to technological innovation in education and high 
proportion of economically disadvantaged students and its rural context, both of which create 
technological access issues (Chadwick & Gore, 2010).  The purpose of pilot Years 1 and 2 was to 
demonstrate the feasibility of the implementation of the Globaloria program.  At the end of Year 2, 
the foundation for the expansion of Globaloria across the state had been set (WWWF, 2010b). 

 
In December 2008, Edvantia developed a research agenda to guide future study of the 

Globaloria education intervention (Chadwick & Gore, 2010; Knestis, 2008).  The agenda was 
developed from the researchers’ review of extant data (e.g., project descriptions, evaluation reports, 
participant artifacts).  The researchers also created a multilevel logic model through a series of 
graphical semantic analyses.  The logic model includes boxes indicating activities and outcomes, 
and lines indicating hypothesized causal or correlational relationships among activities and 
different phases of outcomes.  Because each relationship illustrated in a logic model describes one 
or more hypotheses associated with the intervention, the model helps define potential research 
questions, from which a research agenda was developed (Chadwick & Gore, 2010; Knestis, 2008). 

 
During Pilot Year 2, research indicated that middle school student attitudes toward the 

types of activities in which they were engaged as part of Globaloria and their self-reported 
knowledge increased, especially for the more Constructionist, effortful, and difficult activities 
(Reynolds, Scialdone, & Harel Caperton, 2010a).  Additionally, case study findings provide evidence 
that the project founders and staff, participating school administrators, and participating teachers 
have made strides in implementing and refining the Globaloria program (Reynolds, Scialdone, & 
Harel Caperton, 2010b). 
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The goal of Year 3 was to expand the evaluation of Globaloria-WV to include not only the 
impact of Globaloria on contemporary learning abilities and teacher professional development, but 
also its effect on student achievement, performance, and the relationship among classroom ecology, 
game design pedagogy, and Globaloria learning (Whitehouse, 2009; WWWF, 2010b).  Studies 
conducted during Pilot Year 3 provided preliminary evidence that participation in Globaloria may 
have positive effects on student performance and academic achievement.  Researchers found that 
Globaloria students scored moderately higher on five out of six assessment measures (three unit 
tests, a semester final, course average, and course grade) (Nicholson, Alley, Green, & Lawson, 2009; 
WWWF, 2010a; WWWF, 2010b). 

Purpose of this Study 

In the fall of 2009, the WWWF contracted with Edvantia to conduct a study of the effects of 
Globaloria participation on student achievement (Chadwick & Gore, 2010).  The purpose of the 
study was to provide preliminary data concerning the performance of students participating in 
Globaloria-WV relative to the Global21 standards, as measured by the 2009 WESTEST2.  The 
WESTEST2 provided a valid measure of the effects of the Globaloria program because the 
WESTEST2 was designed to measure 21st century skills, as represented by the West Virginia 
content standards and objectives (CSOs), while Globaloria is designed to increase them.  
Specifically, the study explored possible relationships between participation in the Globaloria 
program and student performance on the WESTEST2.  Globaloria students performed significantly 
better on science and social subtests than their counterparts, and no worse on the math and 
reading/language arts subtests (Chadwick & Gore, 2010; WWWF, 2010b).  While the Globaloria 
program has shown promise for improving digital literacy in West Virginia students, more 
confidence in the relationships between program participation and achievement outcomes would 
result from similar findings from a replication study with a larger sample size.  The purpose of this 
study is to replicate the fall 2009 Globaloria Pilot Study: The Relationship of Globaloria Participation 
and Student Achievement.  This study seeks to provide additional data concerning the performance 
of students participating in Globaloria-WV relative to the Global21 standards, as measured by the 
2010 WESTEST2 (Chadwick & Gore, 2010).  See Appendix A for how this study relates to the 
previously developed logic model and research agenda (Knestis, 2008). 
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From the 22 participating schools and education institutions, Edvantia evaluators selected 
15 schools (12 high schools and three middle schools) to be included in the replication study.  At 
the request of WWWF, all traditional middle and high schools were included; however, colleges and 
alternative schools were excluded.  Edvantia researchers then used the following criteria to identify 
demographically similar comparison schools (schools not participating in Globaloria): percent of 
students achieving reading and math proficiency on the 2009 WESTEST2, school enrollment, and 
percent of low-income students (i.e., students qualifying for free or reduced-price meal status).  See 
Table 1 below for a list of participating schools and their matched comparison schools.  See 
Appendix B for specific school selection criteria. 
 
Table 1. Participating and Matched Comparison Schools 

Participating Schools Matched Comparison Schools 

Braxton County High School Roane County High School 

Bridgeport Middle School Jackson Junior High School 

Capital High School Point Pleasant High School 

Eastern Greenbrier Middle School B-U Middle School 

Greenbrier East High School Hurricane High School 

Greenbrier West High School Richwood High School 

Liberty High School Frankfort High School 

Man High School Moorefield High School 

Oak Glen High School Wayne High School 

Riverside High School Brooke High School 

Sandy River Middle School Philippi Middle School 

South Harrison High School Tyler Consolidated High School 

Spring Valley High School Hampshire Senior High School 

Wheeling Park High School Parkersburg South High School 

Woodrow Wilson High School Preston High School 

 
The WWWF provided Edvantia researchers with a list of 382 participants for which project 

staff had obtained parental consent2 for participation in the study.  The following information was 
provided by the WWWF: West Virginia Education Information System (WVEIS) student 
identification numbers, gender, and grade.  Race, free and reduced-price meal eligibility, limited 
English proficiency, 2009 WESTEST2 scale scores, and 2010 WESTEST2 scale scores were obtained 
from the WVDE.  One hundred forty-seven students were excluded due to unavailability of their 

                                                             
2 All students who participate in the Globaloria program are required by the WWWF to return parental 
consent to participate in the program and all research activities related to the program; students who do not 
return consent cannot participate. 
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2009 or 2010 WESTEST2 scores3; 12 students were excluded due to missing demographic 
information. 

 
The WVDE provided Edvantia with a dataset containing sex, race, free or reduced-price 

meal eligibility, limited English proficiency status, 2009 WESTEST2 scale scores, and 2010 
WESTEST2 scale scores for all students attending comparison schools.  Researchers used 
propensity score matching to identify similar students.  Participating students were matched with 
demographically similar students at matched comparison schools using the following criteria: 
grade, sex, race, and eligibility for free or reduced-price meals.  Twenty students at participating 
schools who were unable to be matched with students at comparison schools were excluded from 
the study; this gives a sample of 2034 participating students. 

 
It is important to note that missing data are a common occurrence; however, it can have a 

significant effect on the conclusions that can be drawn from the data.  Missing data reduces the 
representativeness of the sample and can distort the inferences that can be made about the 
population as well as the generalizability of the sample to other populations.  One of the most 
common approaches to dealing with missing data is to simply omit those cases with missing data, 
as in this study.  This approach often results in a substantial decrease in the sample size, which can 
decrease statistical power to detect significance.  This is important to consider when reviewing the 
conclusions and recommendations of this report. 

 
The performance of the Globaloria students and the matched comparison students were 

compared using 2010 WESTEST2 scores,5 after controlling for prior achievement using the 2009 
WESTEST2 performance levels.  Researchers also conducted follow-up analyses to examine 
achievement by different subgroups, including sex and free or reduced-price meal eligibility.  Race 
and limited English proficiency were not used as variables in any further analyses because small 
sample sizes constricted the likelihood of detecting any differences through statistical analyses 
even if real differences would have existed. 
  

                                                             
3 It is important to note that not all students take all subtests each year; additionally, not every grade level 
takes the WESTEST2 each year.  For this reason, only students who were missing ALL four subtests of one of 
the two testing periods were excluded.  Students who were missing only one subtest were included for 
overall analyses, but were excluded from the analyses of the test they were missing (e.g., if a student was 
missing only the science subscore, he or she would be included in all analyses except the science analyses). 
4 384 students [starting total] – 147 [WESTEST information not available] – 12 [demographic information not 
available] – 20 [unable to find matched comparison] = 203 [ending total]. 
5 The WESTEST2 was selected for this study because it is based on the new Global21 standards and data are 
available to support the test’s reliability. 
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Edvantia researchers conducted a series of multivariate analyses of covariance 
(MANCOVAs) to determine the probable effects of Globaloria-WV participation on students’ 2010 
WESTEST2 scores for each of the four core subject areas (mathematics, reading/language arts, 
science, and social studies).  Past performance was controlled by using 2009 WESTEST2 scores as 
the covariate. 

Demographics 

Demographic information was collected for each participant and comparison student.  The 
majority of students were White (98.4%); 1.6% of the students were Black.  Participants included 
67.7% males and 32.3% females.  The majority of participants (68.8%) attended high school, while 
the other 31.2% attended middle school.  More than half (64.0%) of students were economically 
disadvantaged (i.e., qualified for free or reduced-price meal status).  None of the participants were 
considered to have limited English proficiency.  It is important to note that this is representative of 
the state of West Virginia.  As indicated in the West Virginia State Report Card, the majority of the 
student population is White (92.8%), almost half (49.9%) of the students are considered to be 
economically disadvantaged, and less than 1% are considered to have limited English proficiency 
(WVDE, 2008-2009).  Table 2 presents demographic information of the participants and their 
matched comparisons. 
 
Table 2. Demographic Information for Participant and Comparison Groups 

Demographics 
Participants Comparison 

n n 

Race   
Black 1.6% 1.6% 
White 98.4% 98.4% 

Sex   
Male 67.7% 67.7% 
Female 32.3% 32.3% 

Grade   
Middle School 31.2% 31.2% 
High School 68.8% 68.8% 

Low-Income Students (i.e., eligible for free or reduced-price meals)    
Yes 36.0% 36.0% 
No 64.0% 64.0% 

Limited English Proficiency   
No 100.0% 100.0% 

 
Table 3 shows 2009 WESTEST2 and 2010 WESTEST2 performance for the participant and 

comparison groups by grade level in the core subject areas.  Participating middle and high school 
students scored slightly higher than their respective comparison students on all four subject areas 
(math, reading/language arts, science, and social studies) on the 2009 WESTEST2.  On the 2010 
WESTEST2, participating middle and high school students performed better than their respective 
comparison students in all four core subject areas.  See Table 3 for mean scores and standard 
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deviations.  See Appendix C for a graphic representation of the participating and matched 
comparison mean 2010 WESTEST2 scores by subtest with standard deviation bars. 

 
Table 3. 2009 and 2010 WESTEST2 Mean Scores and Standard Deviations by Grade and Subject Area 

 2009 WESTEST2 2010 WESTEST2 

 n M SD n M SD 

Participant Group 

Middle School       

Math      58 644.17 32.34      58 648.05 53.92 

Reading/Language Arts      58 480.69 29.42      58 488.83 26.54 

Science       58 579.57 30.75      58 598.10 25.85 

Social Studies      58 414.93 26.22      58 412.57 30.48 

High School       

Math    128 657.95 47.06    128 660.76 50.96 

Reading/Language Arts    127 489.32 52.89    127 493.91 45.92 

Science       11 566.09 53.59      11 585.36 69.42 

Social Studies    127 411.24 37.27    127 410.53 36.25 

Comparison Group 

Middle School       

Math      58 611.29 52.51      58 628.02 44.62 

Reading/Language Arts      58 456.62 46.58      58 463.57 44.53 

Science       58 563.19 37.27      58 575.95 44.09 

Social Studies      58 393.90 36.88      58 397.14 35.91 

High School       

Math    128 640.95 58.60    128 651.38 53.14 

Reading/Language Arts    128 461.88 68.18    128 468.38 65.54 

Science       11 567.55 57.22      11 564.18 68.15 

Social Studies    128 404.11 40.64    128 402.53 32.18 

Mathematics 

Scores were assessed using a multivariate analysis of covariance (MANCOVA) to determine 
if a difference in 2010 WESTEST2 math scores existed between those who participated in 
Globaloria and those who did not after controlling for past performance (on the 2009 WESTEST2 
math subtest).  Results of the MANCOVA did not indicate a significant difference on 2010 
WESTEST2 math scores between individuals who participated and those who did not,  
F(1, 363) = .009, p = NS.  Income status was related to the difference in 2010 WESTEST2 math 
scores between participating and non-participating students.  There was a significant difference 
between low-income status students and their less economically disadvantaged peers on 2010 
WESTEST2 math scores, F(1, 363) = 14.90, p < .05, with lower income students (M = 634.07,  
SD = 54.23) scoring significantly lower than higher income students (M = 659.66, SD = 48.76) on the 
math portion of the 2010 WESTEST2, after controlling for 2009 WESTEST2 math performance.  
Results indicated no other significant main effects, nor was there an interaction between 
participation and the other variables.  See Table 4 for F values. 
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Table 4. Analysis of Covariance of 2010 WESTEST2 Math Scale Scores as a Function of Participation in 
Globaloria-WV, Sex, and Low-Income Status (LIS), with 2009 WESTEST2 Math Scale Scores as Covariate 

 df SS MS F Partial η2 

Covariate    1 377901.132 377901.132 246.313* .404 

Participation    1 13.727 13.727    .009  

Sex    1 .805 .805   .001  

Low-Income Status (LIS)    1 22852.510 22852.510 14.895* .039 

Participation* Sex    1 901.847 901.847  .588  

Participation* LIS    1 7.378 7.378  .005  

Sex* LIS    1 467.157 467.157  .304  

Participation* Sex* LIS    1 402.450 402.450  .262  

Error 363 556925.872 1534.231   

Corrected Total 371 1010805.925    

*p < .05 

Reading/Language Arts 

As shown in Table 5, a MANCOVA was conducted to see if participation in Globaloria-WV 
resulted in a difference in 2010 WESTEST2 reading/language arts scores after controlling for 2009 
WESTEST2 reading/language arts scores.  Results of the MANCOVA did not indicate any significant 
differences between those who participated in Globaloria-WV and those who did not on 2010 
WESTEST2 reading/language arts scores after controlling for their past performance,  
F(1, 361) = 2.45, p = NS.  Income status and sex were also examined in relation to the 2010 
WESTEST2 reading/language arts scores.  There was a significant difference in 2010 WESTEST2 
reading/language arts scores between males and females, F(1, 361) = 6.27, p < . 05.  Females  
(M = 497.34, SD = 38.07) scored significantly higher than males (M = 471.17, SD = 56.45) on the 
reading/language arts portion of the 2010 WESTEST2.  Results indicated no other significant main 
effects.  There was a significant interaction between participation and sex.  Female participants  
(M = 502.71, SD = 30.15) scored significantly higher than male non-participants (M = 454.90,  
SD = 62.51) on the reading/language arts portion of the 2010 WESTEST2, after controlling for 2009 
WESTEST2 reading/language arts performance. 

 
Table 5. Analysis of Covariance of 2010 WESTEST2 Reading/Language Arts Scale Scores as a Function 
of Participation in Globaloria-WV, Sex, and Low-Income Status (LIS), with 2009 WESTEST2 
Reading/Language Arts Scale Scores as Covariate 

 df SS MS F Partial η2 

Covariate    1 455229.663 455229.663 412.165* .533 

Participation    1 2702.306 2702.306   2.447  

Sex    1 6919.771 6919.771    6.265* .017 

Low-Income Status (LIS)    1 643.302 643.302    .582  

Participation* Sex    1 8269.070 8269.070    7.487* .020 

Participation* LIS    1 1924.930 1924.930  1.743  

Sex* LIS    1 124.430 124.430    .113  

Participation* Sex* LIS    1 1190.874 1190.874  1.078  
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 df SS MS F Partial η2 

Error 361 398718.312 1104.483   

Corrected Total 369 1025256.327    

*p < .05 

Science 

Scores were assessed using a MANCOVA to determine if a difference in 2010 WESTEST2 
science scores existed between those who participated in Globaloria-WV and those who did not 
after controlling for 2009 WESTEST2 science scores.  There was a significant difference between 
those who participated and those who did not on 2010 WESTEST2 science scores after controlling 
for their past performance, F(1, 129) = 4.40, p < .05, partial 2 = 0.033.  Students who participated in 
Globaloria-WV (M = 596.07, SD = 35.93) scored significantly higher on the science section of the 
2010 WESTEST2 than their comparable peers (M = 574.07, SD = 48.28).  Demographic variables 
were tested to determine if other factors, such as low-income status or sex, were related to a 
difference in 2010 WESTEST2 science scores.  The results indicated no significant differences based 
on income status or sex.  See Table 6 for F values. 

 
Table 6. Analysis of Covariance of 2010 WESTEST2 Science Scale Scores as a Function of Participation 
in Globaloria-WV, Sex, and Low-Income Student Status (LIS), with 2009 WESTEST2 Science Scale Scores 
as Covariate 

 df SS MS F Partial η2 

Covariate    1 83381.880 83381.880  70.219* .352 

Participation    1 5219.562 5219.562   4.396* .033 

Sex    1 4067.007 4067.007  3.425  

Low-Income Student (LIS)    1 2415.582 2415.582  2.034  

Participation* Sex    1 49.432 49.432   .042  

Participation* LIS    1 77.065 77.065   .065  

Sex* LIS    1 2390.461 2390.461  2.013  

Participation* Sex* LIS    1 364.563 364.563   .307  

Error 129 153180.980 1187.449   

Corrected Total 137 262999.275    

*p < .05 

Social Studies 

A MANCOVA was performed to explore whether a difference in 2010 WESTEST2 social 
studies scores existed between those who participated in Globaloria-WV and those who did not 
after controlling for 2009 WESTEST2 social studies scores.  Results of the MANCOVA did not 
indicate a significant difference on 2010 WESTEST2 social studies scores between individuals who 
participated and those who did not, F(1, 361) = 2.18, p = NS.  Income status and sex were also tested 
for possible relationships with 2010 WESTEST2 social studies scores.  There was a significant 
difference between low-income status students and their higher income peers on the 2010 
WESTEST2 social studies scores, F(1, 361) = 3.89, p < .05.  Students who were considered low-
income status students (M = 400.58, SD = 35.48) scored significantly lower than students who were 
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not low-income status students (M = 409.02, SD = 33.29).  However, there were no other significant 
main effects or interactions between the other variables.  See Table 7 for F values. 

 
Table 7. Analysis of Covariance of 2010 WESTEST2 Social Studies Scale Scores as a Function of 
Participation in Globaloria-WV, Sex, and Low-Income Status (LIS), with 2009 WESTEST2 Social Studies 
Scale Scores as Covariate 

 df SS MS F Partial η2 

Covariate    1 201880.538 201880.538 363.058* .501 

Participation    1 1209.245 1209.245   2.175  

Sex    1 501.800 501.800     .902  

Low-Income Status (LIS)    1 2160.532 2160.532     3.885* .011 

Participation* Sex    1 632.547 632.547   1.138  

Participation* LIS    1 49.669 49.669     .089  

Sex* LIS    1 1158.600 1158.600   2.084  

Participation* Sex* LIS    1 28.814 28.814     .052  

Error 361 200736.400 556.057    

Corrected Total 369 428230.132    

*p < .05 
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The WWWF requested that Edvantia conduct a replication of the fall 2009 Globaloria Pilot 
Study: The Relationship of Globaloria Participation and Student Achievement.  The purpose of this 
study was to provide additional data concerning the performance of students participating in the 
Globaloria-WV learning network relative to the Global21 standards, per 2010 WESTEST2. 

 
Edvantia researchers conducted a series of multivariate analyses of covariance 

(MANCOVAs) to determine the probable effects of Globaloria participation on students’ 2010 
WESTEST2 scores for each of the four core subject areas (mathematics, reading/language arts, 
science, and social studies).  Past performance was controlled by using 2009 WESTEST2 scores as 
the covariate.  Participants in Globaloria-WV performed significantly better on the 2010 WESTEST2 
science subtest than did demographically similar nonparticipating students in demographically 
similar schools after controlling for prior achievement. 

 
The findings that Globaloria-WV students performed significantly better on the science 

section of the WESTEST2 than did similar students in similar schools supports the previous finding 
that Globaloria may positively affect student performance in this domain.  However, the results that 
Globaloria positively influences WESTEST2 social studies scores were not upheld.  Further research 
is warranted to assess the stability of the effects on science and to examine its influence on social 
studies scores.  Further research is needed on the processes involved in Globaloria that may be 
contributing to its impact on student achievement.  Although the mechanisms through which 
participation in Globaloria is potentially influencing student achievement are beyond the scope of 
this Edvantia study, studies of this nature would provide substantive context for examinations of 
Globaloria effectiveness. 
 

To determine specific next steps in the research agenda, WWWF staff may look to the logic 
model prepared by Edvantia in 2008 (Knestis, 2008).  According to this logic model, the act of 
building a game leads to higher student achievement.  The processes involved in the development 
of content knowledge as well as technological skills should be researched further.  Given the 
evidence that Globaloria participation positively affects achievement on the WESTEST2, the 
following recommendations are provided as suggestions for future research studies to be 
conducted on the effects of Globaloria participation: 

 The research should be replicated in multiple school districts and in a broader set of 
instructional contexts (e.g., student demographics, social environment, geographic 
diversity) to achieve even wider generalizability. 

 Greater support for the program could be ascertained if the positive effects of the 
Globaloria program were shown to be long-lasting.  Researchers should conduct a 
longitudinal study of participating middle school students to track their performance 
and course-taking behaviors through high school. 

 Researchers should replicate the current study in another state to determine whether 
the relationships between participation and achievement in science hold up in another 
context.  Replication in other states should attend to the degree to which the states’ 
content standards and standardized achievement tests incorporate 21st century skills, 
as West Virginia does. 
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 More information is needed on the mediating and moderating variables that influence 
the relationship between participation and science achievement.  The WWWF could 
implement a series of studies that examine the various links and processes that lead to 
higher science achievement.  Future research could explore the mediating and 
moderating effects of Globaloria participation on students’ course-taking behaviors, 
career goals, and attitudes toward science and technology as they relate to student 
achievement.  This study should compare students who participated in the Globaloria 
program with similar students who have demonstrated interest in Globaloria but who 
were unable to participate in the program due to course conflicts or space limitations. 

 Researchers should also assess the impact of gender on Globaloria participation and the 
program’s ability to engage girls in STEM learning. 

 A multiple case study literal replication design could be used to examine the effects of 
incorporating Globaloria into core content curricula for established platforms and 
provide information on the mechanisms through which Globaloria may be affecting 
science performance.  Two case studies – one in biology and one in civics – could be 
implemented to compare and contrast Globaloria biology and civics classes with those 
biology and civics classes in which Globaloria is not utilized.  The case study analyses 
would assist in identifying conditions in which aspects of Globaloria can be integrated 
into traditional class curricula and the effects of Globaloria on student achievement and 
interest in core content that does (science) and does not (civics) appear to be 
consistently and positively affected by Globaloria participation. 

 The Globaloria program utilizes trained educators as a means for delivering program 
content.  It would be useful to examine in-depth the role of educators and the impact of 
educator participation in Globaloria. 
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Appendix A 

School-Level Globaloria Implementation and Learning Outcomes Logic Model 
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Appendix A: School-Level Globaloria Implementation and Learning Outcomes Logic Model 
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Appendix B 

Participating and Matched Comparison School Selection Criteria 
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Appendix B: Participating and Matched Comparison School Selection Criteria 

 

Match School County 
Reading 

Proficiency 
Percent 

Math 
Proficiency 

Percent 

School 
Enrollment 

Percent of Low-
Income 

Students 

Participating School 

1 Braxton County High School Braxton 33.52 50.86 686 50.87 

2 Bridgeport Middle School Harrison 83.92 76.78 562 20.50 

3 Capital High School Kanawha 44.35 50.42 1197 46.62 

4 Eastern Greenbrier Middle School Greenbrier 63.23 58.27 811 49.20 

5 Greenbrier East High School Greenbrier 61.82 67.21 1155 45.63 

6 Greenbrier West High School Greenbrier 37.50 52.67 416 58.41 

7 Liberty High School Raleigh 63.28 55.46 555 44.50 

8 Man Senior High School Logan 50.52 48.42 410 47.32 

9 Oak Glen High School Hancock 57.14 74.60 600 35.00 

10 Riverside High School Kanawha 34.03 41.10 1195 53.72 

11 Sandy River Middle School McDowell 45.45 52.52 270 78.90 

12 South Harrison High School Harrison 59.09 67.04 444 38.06 

13 Spring Valley High School Wayne 49.38 53.44 1101 31.52 

14 Wheeling Park High School Ohio 54.15 58.76 1630 38.59 

15 Woodrow Wilson High School Raleigh 53.17 54.92 1387 47.58 
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Match School County 
Reading 

Proficiency 
Percent 

Math 
Proficiency 

Percent 

School 
Enrollment 

Percent of Low-
Income 

Students 

Matched Comparison School 

1 Roane County High School Roane 35.32 47.61 691 52.97 

2 Jackson Junior High School Wood 81.52 64.67 568 36.40 

3 Point Pleasant High School Mason 40.43 55.24 1196 47.83 

4 B-U Middle School Upshur 56.00 53.33 825 53.90 

5 Hurricane High School Putnam 61.53 64.50 1146 29.23 

6 Richwood High School Nicholas 46.07 53.84 421 64.13 

7 Frankfort High School Mineral 52.98 58.95 561 33.33 

8 Moorefield High School Hardy 49.01 61.76 422 46.21 

9 Wayne High School Wayne 44.77 50.74 600 43.83 

10 Brooke High School Brooke 48.77 58.36 1170 40.60 

11 Philippi Middle School Barbour 53.06 42.85 267 64.00 

12 Tyler Consolidated High School Tyler 57.65 63.06 458 53.28 

13 Hampshire Senior High School Hampshire 42.18 56.25 1116 53.94 

14 Parkersburg South High School Wood 53.96 51.27 1639 38.87 

15 Preston High School Preston 35.90 55.21 1345 47.14 
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Appendix C 

Graphical Representation of the Participating and Matched Comparison 

2010 WESTEST2 Scores by Subtest 
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Appendix C: Graphical Representation of the Participating and Matched Comparison 2010 WESTEST2 Scores by 
Subtest 

 

 
Note. As stated in the text of this report, the only significant difference between the treatment and comparison groups is for the science 
subtest; no other significant differences were found. 
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