DRAFT: In-progress results; please request author permission to cite

Student Engagement and Development of Six Contemporary Learning Abilities
in a Program of Game Design and Workshop-Based Learning:
Pilot Year 4 Pre and Post-Program Survey Results, Globaloria-WV

Rebecca Reynolds, Ph.D.
Assistant Professor
Rutgers University School of Communication and Information
rebecca.reynolds@gmail.com

Abstract

Using a pre- and post-program survey we investigate student attitudes towards a range of
technology activities in which students participate along 6 key dimensions that we call
“contemporary learning abilities” (CLAs) which are the learning objectives for the program
(Reynolds & Harel, 2009). Positive changes in student attitudes towards the continuum of
Globaloria activities would indicate that socio-constructivist interventions like Globaloria using
Web 2.0 technologies and game design activity can be a motivating context for student learning
of an integrated set of project-oriented technology skills. Our pre and post-program self-report
survey analysis using t-test statistics indicates that student frequency of engagement in
activities designed to cultivate the full range of Constructionist CLAs increased significantly as a
result of participation. In addition, new findings this year in Pilot Year 4 indicate that student
engagement in Constructionist technology activities increased not just at school, but also in the
home context. This new finding indicates that student motivation towards the activities they
experienced in Globaloria at school, led them to transfer their engagement and skill-building
from the school context (where the activity was monitored and graded) to the home context
(where activity was less formal and self-driven, because homework was not required). Further,
at some locations and among some student teams, our outcome knowledge evaluation of game
projects indicates mastery of programming and game design skills introduced in Globaloria. We
are now undertaking further investigation of the variation in knowledge outcomes within the
Year 4 dataset, to explore predictors for student success, and to offer insights into possible
design of scaffolds that might help improve student achievement. Further, we have proposed
to conduct a closer investigation in Pilot Year 5, of mechanisms for these outcomes, through
the lens of problem-based learning.
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Introduction

This report offers readers a background on the sample of West Virginia middle school, high
school and community college students participating in the Globaloria-WV program in Pilot
Year 4 (2010/2011 school year). The report presents descriptive data on the composition and
demographics of the overall group of students in Year 4.

Additionally, the report presents our findings on changes in students’ self-reported frequency
of engagement, at home and at school, in a range of technology and project-based work
practices across six categories in a framework that we call the 6 Contemporary Learning
Abilities (6-CLAs), as a result of participating in Globaloria. Students reported increases in
activities on all measures, in both home and school contexts.

Finally, the report provides descriptive data for our ongoing analysis of student behavioral
outcomes, as evidenced in their measured wiki activity, and final game projects. The report
offers data on student wiki activity by location and the number, genre, and evaluated quality of
final games created among participating individuals and teams.

This report addresses the following questions:

1. What is the demographic composition of the Year 4 sample of students participating in
Globaloria, and what observable differences exist across the pilot locations?

2. To what extent does students’ Globaloria participation contribute to changes in student
technology habits, attitudes, and understanding of a range of practices that fall within 6
contemporary learning abilities categories?

3. What is the nature of student outcomes?

4. What further research questions do these findings invite?

We are developing scholarly conference papers and journal articles based on these findings,
with the addition of further analysis in progress, which includes exploration into the inter-
relationships among school-level implementation context factors, educator factors, student
demographics, changing technology attitudes as a result of participation, learning support
resource uses, participation factors such as wiki engagement, and their project-based learning
outcomes (game evaluation). The journal articles in progress will ground this work theoretically,
linking to relevant scholarship in several disciplines.

Brief Overview of Pilot Year 4 Implementation

Selection Criteria for Year 4

In Pilot Year 4, the Foundation received more applications than the current start-up budget
could afford. Similar to Pilot Year-3, our selection criteria for Year 4 used to evaluate the
schools’ applications are listed as follows:
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Students self-selected into the Globaloria elective course offered in their schools, and
promoted by the participating educators. Educators heard about the opportunity to participate
in Globaloria through WV news press, prior participation, and through presentations presented
the year before by the WV Program Manager at state teacher conferences and events. In Pilot
Year 2, the World Wide Workshop Foundation stated that the following criteria were used for
school and teacher participation.

e School meets hardware technical requirements:

1 Multimedia PC/Laptop for each
student, 6-8 hours per week with

e Pentium 4 processor

e 512K RAM

e HD with 20GB free space

e Earphones/speakers

e Batteries/electricity
Reliable High Speed Internet
Connectivity
Web Browser: |E v6 or FireFox 1.5
(or more recent) with free Flash
Reader plug-in
Flash Professional 8 software
(Provided by Foundation through
grant)
Photoshop CS3 software
Text editor for coding (i.e. Notepad)

e School meets time requirements for educators and students (6-10 hours per week for
students, for either 1 semester or full year).

e Lead Educator is an experienced teacher who has confidence and enthusiasm about
learning and integrating new technologies in their class. Does NOT need to be a
"techie."

e Lead Educator should not be overbooked with other obligations that prevent him/her
from dedicating enough time to Globaloria

e Educators are willing and committed to doing the course and trying to make their own
game, along with students. Don't just see their role as facilitating student completion.
Want to learn it themselves.

e Educators can commit to participating in the in person and online training sessions and
to being part of educator community -- interacting/sharing with others in the same role.

e Integrated class model preferred because it offers students more time on the computer.

e After school options considered but need to show how will meet time requirement.

e Economically/technologically disadvantaged participant populations given priority.
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The 40 Participating Locations in Pilot Year 4

From Year 2 to Year 3 to Year 4, the number of schools participating in the project increased
from 14 to 22 to 40. The N of students increased from 291, to 534, to 1024 active students
(non-drops) in Pilot Year 4, with 617 males and 407 females participating. We arrived at the
data and findings that follow by aggregating records from the Globaloria database (which draws
from educator quarterly progress reports as the primary source), and student pre- and post-
surveys. The N of students by grade level for the 1024 active students is presented in the
following table.

Table 1. N of students by grade level

N Percent
Middle School 257 25%
High School 664 65%
Community College 49 5%
Alternative Education 54 5%
Total 1024 | 100.0%

Descriptive Statistics
Data sources for the rest of the descriptive results that follow are:

e Educator progress reports & Globaloria database of student records
e Pre-program student survey data

e Post-program student survey data

e Course wiki

e Student game files

Our surveys were conducted online, with links distributed to students via each pilot location
wiki on MyGLife.org. Educators were strongly encouraged to introduce surveys prior and
subsequent to student participation in the program, with follow-through from Foundation staff
to monitor completion.

The summary data tables that follow provide by-grade-level and by-location data for gender,
semester start, pre and post-survey N, and, the average number of participation months for
students at each location.

Survey response rate.

Middle School Student#\s the tables below indicate, out of 257 middle school participants, a
total of 243 completed the pre-survey (95%), and 135 (53%) completed the post-survey. This
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post-survey response rate is lower than in prior years. Dunbar Middle School was the location
with by far the highest N of students, and the lowest post-survey response among middle
schools (a single-semester location in its first year of implementation that started the program
late, in Semester 2). This location greatly impacted the response rate. If we remove Dunbar,
the post-survey response rate for middle schools jumps to 61%.

High school studentQut of 664 high school participants, a total of 601 completed the pre-
survey (91%), and 410 (62%) completed the post-survey. Philip Barbour HS and Spring Valley
HS are the two main locations with high N of students and low post-survey response rates.
Removing both of them, the rate for high schools jumps to 69%.

Table 2a. N of Students at Globaloria Middle Schools, for the following variables: Gender,
semester start, survey response. Also includes mean N of participation months for students by
location.

Gender Survey N Mean N of
Participation Months
MIDDLE SCHOOLS N F M S1 S2 Pre- Post- N of SD
Start | Start | survey | survey | Participation
N N Months
Chapmanville Middle 29 13| 16 29 0 27 15 9.00 0.00
School
Dunbar Middle School 80 51| 29 80 76 27 4.38 0.07
Eastern Greenbrier 40 20| 20 40 0 40 27 9.00 0.00
Middle School
Kasson Middle School 15 7 8 15 0 14 12 9.00 0.00
Logan Middle School 11 5 6 11 0 10 10 9.00 0.00
Man Middle School 13 5 8 13 0 13 8 9.00 0.00
Sandy River Middle 36 25| 11 36 0 31 14 9.00 0.00
School
South Charleston 20 13 7 20 0 20 15 9.00 0.00
Middle School
Western Greenbrier 13 3 10 13 0 12 7 8.08 0.08
Middle School
TOTALS 257 142 | 115 177 80 243 135

Table 2b. N of Students at Globaloria High Schools, for the following variables: Gender,
semester start, survey response. Also includes mean N of participation months for students by
location.

Gender Survey N Mean N of
Participation Months
HIGH SCHOOLS N F M Pre- Post- N of SD

Start | Start | survey | survey Participation
N N Months
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Braxton County High 13 5 8 13 12 10 9.00 0.00
School

Buffalo High School 6 3 3 6 5 6 4.50 0.00
Cameron High 6 2 4 6 6 0 9.00 0.00
School

Capital High School 28 18| 10 28 25 19 9.00 0.00
Chapmanville High 14 8 6 14 12 7 9.00 0.00
School

Doddridge County 14 4| 10 14 12 12 4.00 0.00
High School

Fayetteville High 34 13| 21 34 31 9 9.00 0.00
School

Greenbrier East High 17 5| 12 17 16 12 8.45 0.37
School

George Washington 23 5| 18 23 23 11 9.00 0.00
High School

Greenbrier West 22 7|1 15 22 21 12 9.00 0.00
High School

Hurricane High 46 6| 40 23 23 45 44 4.00 0.00
School

Liberty High School 11 1] 10 11 8 8 5.40 0.40
Logan High School 11 6 5 11 11 8 9.00 0.00
Man High School 11 4 7 11 9 7 9.00 0.00
Monroe County 18 1| 17 18 13 13 4.00 0.00
Technical Center

Oak Glen High 15 5 10 15 14 11 4.00 0.00
School

Oak Hill High School 15 6 9 15 15 4 9.00 0.00
Phillip Barbour High 45 9| 36 23 22 43 9 4.50 0.00
School

Randolph Technical 18 8| 10 14 4 14 15 4.50 0.00
Center

Riverside High 135 62| 73 88 47 116 105 4.49 0.01
School

South Harrison High 18 1| 17 18 15 13 9.00 0.00
School

Spring Valley High 63 4| 59 63 59 20 7.13 0.35
School

Tygarts Valley High 17 4| 13 17 16 17 6.35 0.62
School

Webster County High 22 14 8 13 9 20 5 7.10 0.54
School

Weir High School 11 4 7 11 11 8 4.50 0.00
Wheeling Park High 31 4| 27 31 29 25 9.00 0.00
School

TOTALS 664 | 209 | 455 | 544 | 120 601 410
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Table 2c. N of Students at Globaloria Colleges, for the following variables: Gender, semester
start, survey response. Also includes mean N of participation months for students by location.

Gender Survey N Mean N of
Participation Months
COLLEGES N F M | S1 S2 Pre- Post- N of SD
Start | Start | survey | survey N | Participation
N Months
Mountwest 24 1123 16 8 14 21 3.54 0.04
Community &
Technical College
WVNCC Middle 12 8| 4 12 0 8 3 8.88 0.13
College
West Virginia State 13 10| 3 13 11 9 3.50 0.00
University
TOTALS 49 19 | 30 28 21 33 33

Table 2d. N of Students at Globaloria Alternative Education Schools, for the following variables:
Gender, semester start, survey response. Also includes mean N of participation months for

students.
Gender Survey N Mean N of Participation
Months

ALTERNATIVE N F M | S1 S2 Pre- Post- N of SD
EDUCATION Start | Start | survey | survey Participation

SCHOOLS N N Months

Ohio County 17 17 6 11 5 6 3.50 0.45
Alternative School

Crittenton Services 37 37 21 16 15 2 5.54 0.67
TOTALS 54 37 | 17 27 27 20 8

The focus of the rest of the report will be on middle schools and high schools. We are omitting
colleges and alternative education schools from our reporting sample and analysis, because the
implementation contexts at these schools are inconsistent with middle and high schools, where
there is greater commonality. Further, middle and high schools are of greater focus in our

overall research agenda.

Proxies fosocio-economicstatus: Access t@omputers;Parent elucation

In the tables below, we present by-location results for socio-economic status, using two types
of survey proxy measures. Firstly we provide findings for computer access at home. Then we
present students’ self-reported parent education. These variables may be seen as proxies for
student socio-economic status. Yellow cells denote schools where these values appear lower

than others.
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Access.Overall, almost all middle school student survey respondents indicate having a
computer at home. Only at Man MS do a notable number of students report no home
computer access.

Table 3a. N of Students at Globaloria Middle Schools, by home computer presence.

Computer Access at Home (% reported)
'\SACIZ?—I%LOELS Pre-survey N | Desktop only | Laptop only z?;r;)tc:)%sktop None
Chapmanville o o o o
Middle School 27 30% 19% 56% 0%
Dunbar o o o o
Middle School 76 26% 30% 43% 1%
Eastern
Greenbrier 40 33% 30% 35% 3%
Middle School
Kasson o o o o
Middle School 14 36% 29% 36% 0%
;‘(’:ﬂigl'\’“dd'e 10 40% 20% 50% 0%
g"é"r:‘o'(\)’:'dd'e 13 38% 31% 23% 8%
Sandy River 0 0 0 0
Middle School 31 29% 26% 58% 3%
South
Charleston 20 20% 35% 45% 0%
Middle School
Western
Greenbrier 12 25% 50% 33% 0%
Middle School
TOTALS 243 29% 29% 44% 2%

Overall, most high school student survey respondents indicate having a computer at home,

whether desktop, laptop or both. Only at Buffalo, Capital, Greenbrier East, Oak Hill do a notable

number of students not have home access.

Table 3b. N of Students at Globaloria High Schools, by home computer presence.

Computer Access at Home (% reported)
HIGH Both desktop
SCHOOLS Presurvey N | Desktop only | Laptop only & laptop None
Braxton
County High 12 33% 42% 33% 0%
School
Buffalo High 5 20% 0% 40% 40%
School
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Cameron

) 0 0 0
High School 6 50% 33% 17% 0%

Capital High

25 28% 16% 48% 16%
School

Chapmanville

0 0 0 0
High School 12 8% 25% 67% 0%

Doddridge
County High 12 25% 42% 33% 0%
School

Fayetteville

0 0 0 0
High School 31 23% 32% 39% 10%

Greenbrier
East High 16 50% 6% 31% 19%
School

George
Washington 23 30% 17% 52% 0%
High School

Greenbrier
West High 21 38% 19% 48% 0%
School

Hurricane

0, 0, 0 0
High School 45 33% 20% 47% 0%

Liberty High

8 50% 50% 38% 0%
School

Logan High

11 27% 18% 55% 0%
School

Man High

9 33% 0% 78% 0%
School

Monroe
County
Technical
Center

13 8% 46% 54% 0%

Oak Glen

0 0 0 0
High School 14 21% 29% 50% 7%

Oak Hill High

15 20% 33% 27% 20%
School

Phillip
Barbour High 43 23% 26% 40% 14%
School

Randolph
Technical 14 21% 43% 36% 0%
Center

Riverside

High School 116 24% 38% 37% 10%

South
Harrison High 15 33% 7% 53% 7%
School

Spring Valley

0 0 0 0
High School 59 27% 20% 51% 2%
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Lﬁ?gsc r\wlc?cl)lley 16 44% 31% 25% 6%
Webster

County High 20 20% 30% 60% 0%
School

Weir High 11 36% 18% 45% 0%
School

Wheeling

Park High 29 48% 21% 38% 0%
School

TOTALS 601 29% 27% 43% 6%

These findings on access in addition to parent education reported as follows present a
composite picture of schools where students might have greater levels of disadvantage and
need.

Parent education. For parent education, we asked students to identify the level of
education for each parent separately. The scale for parent education is:

1= Did not complete HS

2= Completed HS

3= Completed HS, attended some college
4= Completed college (at least 4 years)
5= Completed college, attended some GS
6= Completed GS

Cases in which students don’t know their parents’ education are coded as missing. The parent
education variable reflects the level of education for the parent with the highest education
level (since many students only responded for one parent).1

Students at the following middle schools appear to have a lower mean parent education level:
Kasson, Logan, Sandy River, and Western Greenbrier Middle Schools. These findings indicate
schools where lower levels of cultural affordance at home may be particularly pronounced.

Table 4a. By-location means for Globaloria Middle School students’ parent/guardian education
(for students’ most highly-educated parent/guardian).

MIDDLE Parent SD
SCHOOLS Education

Mean
Chapmanville 3.50 | 0.26
Middle School

! The relationship between adolescents' self reports and parents' actual reports of parental education has been
found in a previous study to be in fair agreement; kappa statistics were 0.30 and 0.38 for fathers' and mothers'
education, respectively (Lien, Friestad, Klepp 2001). This finding supports the validity of using student self-reports
of parent education.

10
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Dunbar Middle
School

3.87

0.19

Eastern
Greenbrier
Middle School

4.00

0.23

Kasson Middle
School

3.31

0.33

Logan Middle
School

3.33

0.24

Man Middle
School

3.40

0.37

Sandy River
Middle School

2.52

0.21

South
Charleston
Middle School

4.33

0.30

Western
Greenbrier
Middle School

2.92

0.33

TOTALS

Students at the following high schools appear to have a lower mean parent education level:
Braxton, Cameron, Fayetteville, Oak Hill, Philip Barbour, Riverside and Tygarts High Schools.
These findings indicate schools where lower levels of cultural affordance at home may be

particularly pronounced. These metrics overlap with findings on home computer access for Oak
Hill in particular.

Table 4b. By-location means for Globaloria High School students’ parent/guardian education
(for students’ most highly-educated parent/guardian).

HIGH Parent SD

SCHOOLS Education
Mean

Braxton 292 | 0.31

County High

School

Buffalo High 3.20 | 0.80

School

Cameron 2.25 | 0.48

High School

Capital High 3.64 | 0.28

School

Chapmanville 3.25 | 0.33

High School

Doddridge 3.55 | 0.47

County High

School

Fayetteville 2.83 | 0.21

High School

Greenbrier 3.45 | 0.39

East High

School

11
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George
Washington
High School

3.94

0.42

Greenbrier
West High
School

3.57

0.29

Hurricane
High School

3.52

0.20

Liberty High
School

3.10

0.43

Logan High
School

3.27

0.36

Man High
School

2.89

0.39

Monroe
County
Technical
Center

3.55

0.41

Oak Glen
High School

3.18

0.40

Oak Hill High
School

2.73

0.34

Phillip
Barbour High
School

2.71

0.19

Randolph
Technical
Center

2.93

0.32

Riverside
High School

2.60

0.10

South
Harrison High
School

3.08

0.37

Spring Valley
High School

3.71

0.18

Tygarts
Valley High
School

2.71

0.22

Webster
County High
School

2.81

0.25

Weir High
School

2.80

0.25

Wheeling
Park High
School

3.29

0.18

TOTALS

12
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Student Participant Diversity

State-wide ethnicity demographics for West Virginia are as follows, provided for comparison
with the Globaloria sample of students. A vast majority of the student population in WV is
white.

Table 5. 2007/2008 Student race/ethnicity composition, West Virginia elementary and
secondary school students

Total Number of WV Schools 781

Total WV Students 282,535

Total WV Students - Amer Ind/AK Native 324 0.1%
Total WV Students - Asian/Pacific

Islander (*) 2,020 0.7%
Total WV Students - Black 14,781 5.2%
Total WV Students - Hispanic 2,525 0.9%
Total WV Students - White 262,885 93.0%

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data (CCD), "Public
Elementary/Secondary School Universe Survey", 2007-08, Version 1a; and "Local Education Agency Universe Survey", 2007-08,
Version 1a; and "State Nonfiscal Survey of Public Elementary/Secondary Education", 2007-08, Version 1a.

The table that follows presents the race/ethnicity composition of students in Globaloria. The
data reflect the number of students out of 601 who self-identified in each of the categories.
Note, students could select more than one category. On the whole, the sample of students
participating in Globaloria resembles the demographic composition of students throughout the
state.

Table 6. Globaloria student race/ethnicity composition

Total Number of Schools 40

Total Students 1024

Total Students - Amer Ind/AK Native 42 4.10%
Total Students - Asian/Pacific Islander (*) 17 1.67%
Total Students - Black 61 5.95%
Total Students - Hispanic 18 1.76%
Total Students - White 816 | 79.69%
Other 18 1.76%

Source: Globaloria Year 4 Educator Progress Reports, N=1024; students could select more than ocetegory

13
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Student Change in Attitudes Towards Technology Practices Representing
6 Categories of Contemporary Learning Abilities

During their participation in Globaloria, students engage in Constructionist role-taking and
meaning-making experiences that build understanding of how to be a participant in today’s
digitally-oriented online cultures and knowledge-based economy (Reynolds & Harel, 2009). The
Globaloria founders have applied Constructionism, situated learning, social learning systems,
and computational thinking principles to the program’s design and development (Harel &
Papert, 1991; Seely Brown, 2005, 2006; Lave & Wenger, 1991; Guzdial & Soloway 2003; Rich,
Perry, & Guzdial 2004; Reynolds & Harel, 2009).

The learning objectives of the project (Table 7) specify that students will develop a range of six

“Contemporary Learning Abilities” (CLAs), which are the six main dimensions of student
practice and expertise that we use as learning objectives.

14



Table 7. Globaloria PROMOTES DEVELOPMENT OF SIX CONTEMPORARY LEARNING ABILITIES (6 CLAs)

6 CLAs

Practices representing each CLA, and how they are articulated and integrated in Globaloria

1. Invention,
progression, and
completion of an
original digital project
idea (for an
educational web-
game or interactive
simulation)

Brainstorming and developing game and simulation ideas and storylines (using Web2.0 tools such as wikis and blogs)
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

Planning game design 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 through
online project
management in a
wiki-based networked
environment

Coordinating the design, creation and programming of the game elements and managing the process of building it

Managing the project’'s execution using a wiki (creating wiki pages, organizing and forM.C.ing the wiki, sharing project assets, and
progress 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. Publishing and
distribution of self-
created digital media
artifacts (using wikis,
blogs, websites)

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 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

4. Social-based
learning, participation
and exchange in a
networked
environment (cross
age, cross expertise)

Collaborating by using Web2.0 tools, such as posting to wikis, blogs, open source help forums, Instant messaging

Exchanging and sharing feedback and 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 — virtually in game galleries and in person in live game demonstrations

5. Information-based
learning, purposeful
search, exploration

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

Searching for information in support of the game’s educational subject and storyline

6. Surfing websites and
experimenting with
web applications and
tools

Surfing to MyGL.ife.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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We initially scoped this framework while developing our research design for Globaloria-West
Virginia, prior to the launch of pilot year one (Summer, 2007). We revised it in the 2007/2008
timeframe. See Reynolds and Harel Caperton (2009) for further details on the framework’s
development. The framework has served as conceptual model to guide research.

We hypothesize that through participation in Globaloria, the 6-CLAs develop in parallel,
contribute to each other, and can be achieved in an integrated way through the Globaloria
intervention’s ongoing project-based activities, towards students’ development of an
interactive game about a subject of their interest. This framework is a new learning innovation,
and represents a departure from many traditional information and digital literacy initiatives in
place today, in that it emphasizes computational project-based learning.

Method: Measuring the 6-CLAs

Year 4 Pre/Post Survey

Individual students bring varying prior experience and technology knowledge to the program.
To address the question of students’ engagement in the range of practices specified by the CLA
framework through their Globaloria participation, our pre/post survey analysis addresses
student shifts in time on task towards these practices. This is one of several methods we use to
explore the nature of student engagement in practices within the 6-CLA categories.

Non-experimental pre/post design

Within the overall design-based research project we have undertaken, this study employed a
non-experimental pre/post survey design to measure change in student frequency of
engagement in a range of activities that fall within the 6-CLAs categories. We present the
rationale for using the frequency measure, and present our operationalization below.

We hypothesize that a positive shift in student engagement towards the range of practices
across all CLAs will result from their Globaloria participation, both at school, and, at home. The
at-home findings are particularly notable, given that no homework is required in the project
due to considerations on equity of home access. In the event that students reflect an increase
in at-home engagement towards the range of CLAs, this will provide significant evidence of
motivational shifts, in that students independently sought out and engaged in these activities
on their home computers, on their own time.

Factor Analysis

To begin to validate our theoretical categorization of the 6-CLAs, prior to developing
combinations of CLA constructs using multiple survey items, we applied factor analysis to the
pre-program survey items representing each CLA category, within the full West Virginia pre-
survey dataset (N=601).

16
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We hypothesized that the groupings of survey items presented to students reflecting the
activities designed to cultivate the CLAs would hang together in factor analysis, composing a
single factor. We performed factor analysis for each CLA below using the multiple items
indicated in each table (anywhere from 2 to 7 items). 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.

Factor analysis confirmed the relatedness of the individual items used to identify each of the
CLA factors, with items below hanging together for CLAs 1, 2, 3, 4, 5 and 6 (with eigenvalues
>1). More details on this analysis and specific eigenvalues for each construct are available
upon request.

After confirming the constructs’ cohesion, we performed additive combinations for the set of
items in each CLA category identified (six factors each for at-home, and at-school). We
combined appropriate variables in this way in the pre-survey dataset, and in the aligning post-
survey dataset. Pre/post program survey t-tests were then conducted.

Frequency of student engagement in practices within the 6 CLA categories

Increases in self-reported frequency of engaging in Globaloria practices representing the CLA
categories from pre- to post-program provide initial evidence that student behaviors have
shifted as a result of participation (to the extent that frequency self-reports hold construct
validity with their actual behavior). To measure frequency we used criteria employed by the
Pew Internet and American Life Project2 in their national surveys of media and technology use.
An example of the frequency survey items is provided as follows. See Appendix C for details on
survey itemization, and combinations of frequency items that represent the CLA constructs.

22. How often do you:
Several About A few About A few
timesa oncea timesa oncea timesa Newver
day day week week month
Think up an idea for a creative
project involving computer o o o v o 7
technology?
Think up an idea for an interactive
game? =4 =4 =4 =4 =4 =4
Work on creating a digital design
project, from beginning to end?
Make graphics, animations and/or
interactive games?

-~ -~ -~ = -~ -

& & & & & y

Figure 1. Survey question on students’ frequency of engagement in Six CLAs (screenshot)

Frequency results
At the request of the program founder, in conducting our survey data analysis we excluded the
students from alternative education schools and community colleges. We also segmented the

2 See www.pewinternet.org
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dataset into middle school students, and high school students. Note, the N reported below each
table reflects the number of student pre/post survey respondents in each grade level for whom
we have available matched-case data.

Prior to Globaloria

As reflected in the pre-survey means reported in the tables below, prior to Globaloria, middle
school and high school group means for their frequency of engagement in the less-
constructionist CLAs 4 — 6 (learning with social media, information-based learning and
purposeful research, and surfing the internet) appear to be higher than the group means for
the more constructionist CLAs 1 — 3 (invention progression & completion, project-based
learning (creating and collaborating), and publishing/distribution digital media). This result was
somewhat expected, since CLAs 1 — 3 reflect practices that are more complex, constructionist
and project-based, representing activities, which most students have not experienced prior to
participating in Globaloria.

From Pre to Post

Middle School Students, at SCHOOL. As reported in the tables below, the pre and post-
program self-report survey analysis using t-test statistics indicates that AT SCHOOL, middle
school studentseport statistically significant increases in their frequency of engagement in
Globaloria activities representing ALL CLA dimensions. We tend to characterize CLAs 1-3 as
involving more Constructionist practices than CLAs 4-6. Thus, these patterns of increase
indicate that students are engaging with the full range of CLAs to a significantly greater extent
as a result of their participation in Globaloria, which is to be expected because for the most
part, in the school context students engage in technology use in a limited way.

Middle School Students, at HOME. In addition, results indicate that AT HOME, middle school
studentsreport statistically significant increases in their frequency of engagement in Globaloria
activities representing CLA dimensions 2 (both project-based learning and project
management), and 3 (publishing/distributing digital media). These increases for CLAs 2 and 3
indicate that students have parlayed their learning in school, towards at-home engagement in
the more constructionist CLA activities of project-based creation and publishing of game
artifacts. This is an indicator of their motivation, and importantly, transfer of their knowledge
from the more formal school setting, to their informal at-home engagement on their own
time. These are new results; we have not separated @home and @school use metrics in
previous years.

High School Students, at SCHOOL. Similar to the middle school student results, as reported in
the tables below, the pre and post-program self-report survey analysis using t-test statistics
indicates that AT SCHOOL, highschool studentseport statistically significant increases in their
frequency of engagement in Globaloria activities representing ALL CLA dimensions. Again, this is
to be expected, given our sample of technologically underserved schools because for the most
part, in the school context students engage in technology use in a limited way.
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High School Students, at HOME. In addition, results indicate that AT HOME, high school
studentsreport statistically significant increases in their frequency of engagement in Globaloria
activities representing CLA dimensions 1, 2, 3, 4 and 6. These increases for 5 out of 6 CLAs
categories similarly indicate that our Globaloria high school students in Pilot Year 4 have
parlayed their learning in school, towards at-home engagement in a full range of CLA activities,
including the more constructionist CLA activities of inventing creative project ideas and
teamwork to finish an original game, project-based creation and publishing of game artifacts.
Again, here for high school students, this is an indicator of their motivation, and importantly,
transfer of their knowledge from the more formal school setting, to their informal at-home
engagement on their own time.

It is unclear why high school students are evidencing home engagement in a fuller breadth of
technology uses at home than middle school students. It may be that high school students can
exercise a greater level of control and autonomy over computer usage at home, than middle
school students. Or, it could be that they are more resourceful at finding free productivity
software.

Table 8a. Middle school students’ AT-SCHOOL pre- and post-program change in frequency of
engagement in practices in the 6 CLA categories

CLA# CLA Name Pre- Post- Statistically
Survey Std Survey Std significant t-
Mean Dev. Mean Dev. t value?
CLA 1: Inventing creative project 2.125 1.140 3.14 1.34 -7.17 *

ideas, teamwork to finish
an original game

CLA 2:  Creating digital media 1.60 .98 2.99 1.47 -9.88 *
with software

CLA 3:  Publishing/distributing 1.65 1.18 3.01 1.27 -9.48 *
digital media

CLA 4:  Learning with social 1.45 .95 2.24 1.41 -6.04 *
media

CLA5:  Information-based 2.79 1.27 3.44 1.44 -4.72 *

learning, research,
purposeful search

CLA6:  Surfing websites and web 2.12 .96 2.62 1.26 -4.27 *
applications

Source: Globaloria West Virginia Pre-and Post-Program Survey, STUDENTS, Pilot Year-4. Alternative
education schools and community colleges are omitted.

N =134

Two-tailed statistical significance at the p < .05 level is indicated by an asterisk (*).

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.
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Table 8b. Middle school students’ AT-HOME pre- and post-program change in frequency of
engagement in practices in the 6 CLA categories

CLA# CLA Name Pre- Post- Statistically
Survey Std Survey Std significant t-
Mean Dev. Mean Dev. t value?
CLA 1: Inventing creative project 2.25 1.20 2.34 1.29 -73

ideas, teamwork to finish
an original game

CLA 2: Creating digital media 1.80 1.19 2.26 1.53 -3.64 *
with software

CLA 3:  Publishing/distributing 2.29 1.28 2.71 1.46 -2.98 *
digital media

CLA 4:  Learning with social 2.50 1.66 2.73 1.70 -1.24
media

CLA5: Information-based 3.25 1.29 3.19 1.43 495

learning, research,
purposeful search

CLA6:  Surfing websites and web 3.60 1.26 3.64 1.44 -.30
applications

Source: Globaloria West Virginia Pre-and Post-Program Survey, STUDENTS, Pilot Year-4. Alternative
education schools and community colleges are omitted.

N =134

Two-tailed statistical significance at the p < .05 level is indicated by an asterisk (*).

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.
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Table 9a. High school students’ AT-SCHOOL pre- and post-program change in frequency of
engagement in practices in the 6 CLA categories

CLA# CLA Name Pre- Post- Statistically
Survey Std Survey Std significant t-
Mean Dev. Mean Dev. t value?
CLA 1: Inventing creative project 1.83 1.13 3.09 141  -16.55 *

ideas, teamwork to finish
an original game

CLA 2:  Creating digital media 1.46 .93 2.95 148  -18.94 *
with software

CLA 3:  Publishing/distributing 1.49 .92 2.97 1.32 -4.50 *
digital media

CLA 4:  Learning with social 1.05 1.03 2.18 1.35 -8.80 *
media

CLA5: Information-based 2.62 1.34 3.57 142 -11.62 *

learning, research,
purposeful search

CLA 6:  Surfing websites and web 1.87 .95 2.60 1.36 -10.26 *
applications

Source: Globaloria West Virginia Pre-and Post-Program Survey, STUDENTS, Pilot Year-4. Alternative
education schools and community colleges are omitted.

N =401

Two-tailed statistical significance at the p < .05 level is indicated by an asterisk (*).

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.

Table 9b. High school students’ AT-HOME pre- and post-program change in frequency of
engagement in practices in the 6 CLA categories

CLA# CLA Name Pre- Post- Statistically
Survey Std Survey Std significant t-
Mean Dev. Mean Dev. t value?
CLA 1: Inventing creative project 2.00 1.33 2.34 1.33 -5.00 *

ideas, teamwork to finish
an original game

CLA 2:  Creating digital media 1.72 1.09 2.20 1.43 -6.49 *
with software

CLA 3:  Publishing/distributing 2.15 1.14 2.50 1.36 -4.54 *
digital media
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CLA 4:  Learning with social 2.37 1.63 2.61 1.64 -2.69 *
media
CLAS5: Information-based 3.26 1.44 3.30 1.49 561

learning, research,
purposeful search

CLA6:  Surfing websites and web 3.49 1.42 3.68 1.44 -3.08 *
applications

Source: Globaloria West Virginia Pre-and Post-Program Survey, STUDENTS, Pilot Year-4. Alternative
education schools and community colleges are omitted.

N =491

Two-tailed statistical significance at the p <.05 level is indicated by an asterisk (*).

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.

Student Wiki and Blog Activity

Pilot locations varied in the extent of their wiki and blog activity. One key factor in this activity
was their number of participation months. Another was the N of students at the location.
However, even when standardizing metrics controlling for these factors, we see differences
that allow us to make relative comparisons across locations.

The results that follow present the aggregate, unstandardized and standardized data at each
location for wiki and blog activity.

Wiki Edits
Students engage in wiki editing for the following purposes:

e To create their online identity on their Profile pages,

e To complete assignments on their Projects pages,

e To embed uploaded files to their Projects pages using wiki code,

e To edit and embed uploaded files to their team project pages,

e To communicate with each other on Talk pages and other pages, providing feedback
on project assets, and

e To add playful social commentary.

The top three middle school pilot locations for wiki edits were Logan MS, South Charleston MS
and Eastern Greenbrier MS. The top three high school locations for wiki edits were Liberty HS,
Monroe County Technical Center and Tygarts HS. Wiki edits are not necessarily a direct
indicator of game design engagement, however, because edits comprise a broad range of wiki
activity. In the past we have found that at some locations, students post many static files and
edit the wiki frequently, but may in fact do so at the expense of game design activity. For that
reason, we also measure file uploads by type, reported as follows.

File Uploads
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Metrics on file uploads to the wiki are a behavioral measure that partially reflects extent of
Flash game design activity, because uploading such files requires that students have created
these files first in the Flash project software. The top three pilot locations for unstandardized
number of Flash file uploads were Sandy River Middle School (with by far the greatest number
of uploads for both file types), followed by South Charleston MS, and followed by Dunbar.
Eastern Greenbrier MS also uploaded many .SWF files, but their FLA file uploads did not
measure up; it appears that students at this location may have de-prioritized their FLA
uploading as an activity of importance.

As for high schools, Riverside High School, Spring Valley HS, Randolph and Liberty High School
lead in raw SWF and FLA file uploads. It appears that students at these locations were
particularly active in using Flash. The first two schools had a vastly greater N of students than
the latter, and standardized metrics for uploads would bear out these qualifiers. As we will see
below, these locations did not have as high-quality game outcomes as the latter two.

Blog Posts

Students in Globaloria write blog posts to reflect on their process, write reviews of games they
test, address topic prompts posed by their educators, and engage in free writing. The program
provides a context and purpose for students to develop and practice their reflective writing and
typing skills informally, using blogs as an interactive medium where they can receive feedback.
Other students in their own class, in other classes, educators, and World Wide Workshop
Foundation staff post comments offering responses to student posts.

We tallied all blog activity across the school year for all students. We found that the top three
middle school pilot locations for number of blog posts were South Charleston MS, Sandy River,
and Eastern Greenbrier. For high school locations, Spring Valley, Riverside, and Wheeling Park
led the way. Here again, standardization will reveal that other particularly active high schools
for blogging include Fayetteville, Hurricane, and George Washington.
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Table 10: Wiki and Blog Participation, by school, in Pilot Year 4

10a. Aggregate Findings on Wiki Activity

PILOT YEAR 4 TOTAL | TOTALFLA TOTAL SWF Total "other" | Total blog Total blog Total N of Total N of % students with
WIKI ACTIVITY | WIKI UPLOADS UPLOADS uploads posts word students students 0 wiki edits
EDITS count with 0 wiki
edits
ALL 98,087 10,559 12,483 15,745 17,236 1,490,676 967 17 2%
TOTALS
10b. By Location Findings on Wiki
Activity
MIDDLE TOTAL | Minimum | Maximum | Average N | Standard TOTAL TOTAL Total Total | Total Total N Total N
SCHOOLS WIKI edits for edits for a | of student | Deviation FLA SWF "other" | blog | blog of of
EDITS | asingle single wiki edits, UPLOADS | UPLOADS | uploads | posts | word students | students
student student IN AN count with 0
AVERAGE wiki
MONTH® edits
Logan Middle 2942 166 420 29.72 9.78 158 178 530 269 19834 11
School
South 4377 48 470 24.32 9.60 688 689 529 | 1015 67782 20
Charleston
Middle
School
Eastern 7438 0 569 24.31 14.55 365 1182 1644 702 76159 34 1
Greenbrier
Middle
School
Chapmanville 5765 0 530 22.88 12.85 390 401 1267 556 46846 28 1
Middle
School
Sandy River 7367 76 393 22.74 9.49 1027 997 2168 890 | 103097 36

% For comparative purposes, values are standardized for N of students and N of participation months to get an “apples to apples”
metric enabling comparison of school outcomes
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Middle
School

Western 1457 43 310 15.13 9.06 244 268 246 273 21254 12
Greenbrier
Middle
School

Kasson 1756 0 247 15.01 5.92 59 87 451 388 20432 14 1
Middle
School

Dunbar MS 4860 0 210 14.51 11.69 585 556 1711 506 18252 80 1

Man Middle 1650 90 170 14.10 2.95 111 108 213 233 16992 13
School

MS 37612 3627 4466 8759 | 4832 | 390648 248 4
SUBTOTAL

10c. By Location Findings on Wiki Activity

HIGH TOTAL | Minimu Maximum | Average N of | Standard | TOTAL TOTAL Total Total | Total TotalN | TotalN

SCHOOLS WIKI m edits edits for a | student wiki Deviatio | FLA SWF "other" | blog blog of of
EDITS fora single edits, IN AN n UPLOADS | UPLOAD | uploads | posts | word student | student

single student AVERAGE S count s s with 0
student MONTH ) wiki
edits

Liberty High 2503 45 498 49.66 32.64 381 426 192 221 20141 10

School

Monroe 2358 67 484 32.75 25.71 117 98 143 354 29691 18

County

Technical

Center

Tygarts 3206 64 576 31.15 17.39 262 297 185 348 36913 17

Valley High

School

Oak Glen 1673 6 361 29.88 20.72 180 161 228 185 15976 14

High School

Doddridge 1530 46 479 27.32 27.67 47 51 237 231 20555 14

County High

School
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Webster
County High
School

3388

540

26.07

26.54

194

150

142

384

42239

21

Weir High
School

1198

24

185

24.20

11.47

194

215

184

152

21549

11

Braxton
County High
School

2523

27

406

21.56

9.87

86

91

331

205

25801

13

Randolph
Technical
Center

1637

226

19.15

13.51

335

337

122

295

19495

19

Wheeling
Park High
School

4487

36

376

18.47

15.70

206

308

714

953

70057

27

Buffalo High
School

502

43

132

18.23

8.37

35

52

89

144

11103

Greenbrier
East High
School

1949

274

16.09

13.12

372

337

187

273

27606

16

Woodrow
Wilson

617

20

120

15.43

7.23

29

36

24

67

1365

10

Logan Senior
High School

1254

50

272

13.93

8.32

32

46

160

242

25264

10

Man High
School

1180

44

264

13.11

7.21

157

138

182

126

14565

10

Riverside
High School

7547

186

12.81

9.43

1627

1577

501

1371

167103

131

Greenbrier
West High
School

2500

11

311

12.63

8.97

278

284

294

362

37828

22

South
Harrison High
School

1912

50

170

12.51

5.86

222

386

149

480

41853

19

Fayetteville
High School

3236

24

262

12.40

6.47

115

107

356

711

71968

29

WVNCC
Middle
College

654

70

160

12.27

3.44

114

112

77

222

14479
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Chapmanville 1427 54 194 12.20 4.78 83 70 378 479 33051 13
Regional
High School

George 1953 16 240 12.06 6.83 175 198 402 580 70831 18
Washington
High School

Hurricane 1651 4 55 8.97 2.44 189 232 132 840 46891 46
High School

Oak Hill High 1023 34 339 8.12 8.68 25 62 175 225 19034 14
School

Phillip 1556 0 156 7.86 7.41 65 159 223 326 23713 44
Barbour High
School

Spring Valley 3593 0 247 7.23 6.31 555 1264 580 1851 | 136088 62
High School

Cameron 199 0 69 5.53 1.88 5 5 13 46 4677 5
High School

Capital High 71 0 9 0.28 0.30 66 30 72 23 2349 28
School

HS 57327 6146 7229 6562 | 11696 | 1052185 654
SUBTOTAL

10d. By Location Findings on Wiki Activity, COLLEGES

WVU- 926 35 110 26.46 9.39 178 200 68 135 5160 14
Parkersburg

WVSU 738 0 131 19.17 10.74 146 139 85 116 9202 11

Mountwest 1077 0 97 13.02 6.30 396 382 69 389 28059 24
Community &
Technical
College

COLLEGE 2741 720 721 222 640 42421 49
SUBTOTAL

10e. By Location Findings on Wiki Activity, ALTERNATIVE
EDUCATION SCHOOLS

Ohio County ‘ 308 ‘ 0 ‘ 166 ‘ 9.39 ‘ 11.87 57 58 ‘ 138 ‘ 64 ‘ 3398 11
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Alternative
School

Crittenton
Services

99

42

4.14

4.05

64

2024

ALTERNATI
VE
SUBTOTAL

407

66

67

202

68

5422

16

28
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Student Utilization of Learning Resources

In our post-program survey, we also asked students to respond to a question regarding what
learning resources they found most useful in their learning process. The chart below indicates
their responses to the question, “Please indicate your agreement that the following resources
helped you in learning game design...” [Scale, 1=strongly disagree, 2=disagree, 3=neither
disagree or agree, 4=agree, 5=strongly agree]. On the whole, students strongly agree that they
learn from their educator and peers face to face, and through video tutorials they find linked
from the wiki. It appears that students in the full sample found the following less helpful (likely
because a lesser extent of students overall engaged with them): books, Helpdesk Skype
contacts and IM with staff, and ExpertLive trainings via Elluminate. We will use these measures
as predictor variables for student outcomes, to explore the extent to which uses of different
types of resources might contribute to and be predictors for wiki and game evaluation
achievements.

Figure 2. Students survey responses to “Please indicate your agreement that the following
resources helped you in learning game design...”

Students' agreement that the following resources helped them to
learn in Globaloria
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Further, with regard to students’ self-learning, we wished to explore the extent to which they
enjoyed and/ or found challenging, the self-driven nature of the program. In the aggregate, it
appears that students both enjoyed and found this difficult (a characteristic of hard fun). On the
whole, students expressed a small extent of agreement in the frustrating nature of self-
learning. Students on the whole tended to be more likely to disagree that they disliked this.
Here again, these variables will be used as predictors for student outcomes, to the extent that
they may align with other motivational qualities we measured.

Figure 3. Students survey responses to “Please indicate your agreement with the following
statements...”

Students' agreement with the following statements regarding
self-learning in Globaloria

5
4
3 i EE—— .
2 -
1 -
| ENJOYED havinglt was DIFFICULT | DISLIKED having It was
to sometimes learn having to learn on to learn on my own FRUSTRATING
on my own in my own in in Globaloria  having to learn on
Globaloria Globaloria sometimes. my own in
sometimes. Globaloria
sometimes.

And finally, in the post-survey we also asked students to indicate their agreement regarding
statements on their learning of the subject of their game design (e.g., the actual civics content
and message of a given civics game). On the whole, students indicate a mild level of agreement
that they learned more about their game subjects.

Figure 4. Students survey responses to “Please indicate your agreement with the following
statements...”
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Students' agreement with the following statements regarding
learning about their game's SUBJECT

This year, | learned Prior to Globaloria, | | decided for myself After Globaloria, I'm
something new about had a strong interest what my game wouldstill very interested in
the subject of my in the subject of my be about. the subject of my
game. game. game.

Student Game Development

In pilot year 4, out of a total 967 students, 86% created game projects we could count and
analyze. Our basic tallies are reported as follows.

N individually-created Game Projects: 180

N team-created Game Projects (more than 1 student): 285
Total N of Game Projects: 465

N of Game Projects with missing SWF: 68 (24%)

N of Game Projects with missing FLA: 95 (33%)

Schools with a large % of total Game Projects with NO SWF / FLA are presented as follows (also
highlighted in yellow in the attached). For most missing files, it appeared that students just
didn’t get that far in their learning, to create functioning game files. In the few cases in which
these were just missing and exist on student computer hard drives, don’t think these are
recoverable at this point but if they are, please let me know and | will happily add them to our
evaluation.

e Man Middle School (both FLAs and
SWFs)

e Spring Valley High School (mostly
FLASs)

e WVNCC Middle College (both)

e Oak Hill High School (both)
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e Man High School (both)

e Eastern Greenbrier Middle School

(both)

e Dunbar MS (both)

Table 11. Year 4 final games created BY GRADE LEVEL

N INDIV GAME | N TEAM Total N of ACTIVE
PROJECTS GAME Games students not
PROJECTS associated
with a game
project, and
with no final
game file
MS 50 110 160 74
HS 127 154 281 56
College 3 9 12 7
Alternative Education 0 12 12 0
180 285 465 137
Table 12. Year 4 final games created BY GENRE
TOTAL N OF % of
ALL GAME games
PROJECTS created,
REFLECTING reflecting
THE the given
FOLLOWING theme
THEMES
Civics 125 26%
STEM 222 47%
Social Issue 96 20%
Math 109 23%
Science 94 20%
English/Language Arts 57 12%
Social Studies 84 18%
Entertainment 23 5%
Other 0 0%
NEW CATEGORY- 4 1%

Language & Culture

NOTE 1: Game projects may be coded in several genres, therefore we do

not sum the genre data

NOTE 2: Here, the civics category's definition combines news literacy and
civic engagement as well as social issues. Therefore, the Civics category's
N of games includes all Social Issue games, AND, games reflecting more
traditional civics content such as voting, elections, the amendments,
government, and law. Social Issue games category alone does not include
games with traditional civics content but rather issues such as poverty, the
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environment, etc. STEM category is a combination of Science and Math
games included below, along with games about engineering (e.g., mining)
and other tech-related themes which are not reflected in the core curricular
subject areas below. Entertainment games reflect pop culture themes not
related to any category above. Language & Culture reflects games that
teach a foreign language or customs of an international nation.

We have revised our Year 2 content analysis coding scheme for evaluation of student games in
Year 4, to include analysis of Actionscript programming code in student FLA files in addition to
design attributes of the SWF. We revised this employing the help of an expert Flash game
designer. The scheme provides both researchers and educational practitioners with a common
metric of comparison for student game-design and programming performance.

Game qualityIn order to evaluate student game quality, we engaged in content analysis of all
student final games, and then added the final outcomes at the individual level to our pre/post
survey dataset as a combined, additive value. Neuendorf defines content analysis “as the
systematic, objective, quantitative analysis of message characteristics” (2002, p.1). Neuendorf
explains that in order to use content analysis, “there must be communication content as a
primary subject of the investigation” (p. 14). She makes references to text as the message, but
further notes that “the text of a film includes its dialog, its visuals, production techniques,
music, characterizations, and anything else of meaning presented in the film” (p. 15). In the
case of web games created in this program, the text is the social or educational message
students build into them (such as global warming, or social / cultural themes local to West
Virginia). Also, the game files demonstrate student production techniques. That is, the medium
itself (the game design and mechanics of the game evidenced in the SWF and FLA files) is part
of the message we evaluate.

Therefore, we evaluate functionality built into students’ completed games (mechanics), as well
as the game’s cultural content and design. Game artifact content indicates student engagement
in the program, and signals CLA development of the more Constructionist CLAs 1 and 2 (while
also partially indicating CLAs 3, 4 and 5). The purpose for evaluating games is to better
understand the range of game mechanics and messages students achieved in their particular
school setting, identify patterns, and explore explanations. We also evaluate games to better
understand the extent of knowledge students are gaining.

Coding Scheme DevelopmeRburke and Anderson (2004) provide five steps to developing a
theoretically valid scheme. The first step is to identify the purpose of the coding data; the
second step is to identify behaviors that represent those constructs. They suggest that a
literature review can help to identify representative behaviors. The six CLAs (especially the first
three), and the literature that we drew upon for formulating these CLAs, served as a guide for
determining which types of variables to incorporate into our coding scheme.

Rourke and Anderson (2004) also note in their second step that studying the data itself can help

in identifying behaviors and themes (also known as open coding). In developing the scheme, we
reviewed student games and wiki interactions to refine the scheme to record the game genres
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and the main topics students reflect in their game, to see if any patterns emerged based on
cultural themes and messages expressed.

The third step (Rourke & Anderson, 2004) in constructing a coding scheme, which consists of
reviewing the categories and indicators of the scheme, is to enlist experts to evaluate the codes
and/or indicators to determine which are relevant and representative. Scholarly works by
experts that use content analysis to study games largely focused on commercial games with the
intention of understanding gender roles and levels of violence in gameplay(for example,
Beasley and Standley 2002; Dietz 1998; Ivory 2006; Thompson and Haninger 2001). Walker and
Shelton (2008) created a rubric for assessing problem-based learning outcomes and
characteristics in video game play. Rice (2007) constructed an evaluative rubric to assess the
amount of higher-order thinking required in video game play. We applied Walker & Shelton’s
(2008) general coding strategy of measuring presence or absence of the variables (1=Yes, 0=No)
for our evaluation of Actionscript inclusion in games. We also observed that these authors
(2008) and Rice (2007) had codes that were more parsimonious than those used in a previous
coding scheme draft the year before, prompting further refinement. Through review of this
literature we also realized the need to explicitly define what constituted a web game in the
program context.

Here we define "game" as: a file that goes beyond a mere image, to include some level of
interactivity, in which, at minimum, the file provides response to the player, based on a player
action. The format of the game files students post online include both .SWF (Small Web Format
/ Shockwave Flash) and the .FLA project file format. To be evaluated files must reflect at least
an actionable button and response screen, or an object that moves based on player actions.
Distinguishing and defining a “game” at this most minimal level of interactivity allows us to
code the full range of game files created by students, basic to advanced.

We also consulted with an award-winning industry expert on Flash game and simulation design.
Her consulting process was as follows:
1. Reviewed online syllabus to identify main areas of focus in the game design
curriculum
2. Reviewed the SWF and FLA files for 5 games, and thought about the range of student
abilities reflected in the games
3. Developed an initial set of Actionscript elements that were commonly used by
developers and reasonable to be expected in a student game.
4. Revised the previous version of design / visual / game content codes that was used in
the year before, to evaluate SWF files (refined language, revised main header
categories)

The result was a new draft of the coding scheme improving upon that used in the year before.
Practice coding is the fourth step (Rourke and Anderson, 2004), and this was conducted by four
coders (three experienced Flash designer, and one lead researcher), who all analyzed a set of
five common games. The group reviewed discrepancies, and further revised the coding scheme,
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removing redundant categories, refining language, establishing a 3-point scale for the design
evaluation instead of 0/1 to more fully capture the breadth of data.

Final Coding Scheme Categaries

While some basic elements from our original coding scheme in Pilot Year 2 remained, it was
largely our inductive approach of playing many of the games, considering their composition,
and exploring the processes that students go through to create them, that influenced our final
coding scheme. Ultimately, we found that we had a parsimonious group of codes that
accurately and precisely reflected key dimensions of a finished web-game produced. The final
coding scheme contained two main types of analysis:

1. Evaluation of Actionscript programming codes that could reasonably be expected from
introductory game design students (1=present, O=absent);

2. Evaluation of design attributes built into the game (visual and sound design elements,
game play experience, concept development, genre) (1=Not present / insufficient
representation; 2=basic / introductory representation; 3=well-developed
representation)

Final Coding Scheme

The final coding scheme is presented in Appendix D at the end of the paper. Allessandro La
Porta of WWW helped us develop this year’s revision, making several key edits to improve the
earlier version we used in Pilot Year 3. Inter-coder reliability was conducted on 39 student
games created in Pilot Year 4 (out of 465 games in total). To establish reliability, after our initial
testing phase of the coding scheme, we trained a PhD student coder, discussing and
establishing best process for analyzing Flash code to ensure that code on both frame layers and
movie clip objects were taken into consideration. Then 39 games were then coded by two
people: a) the author and b) a PhD student. An inter-rater reliability analysis using the Kappa
statistic was performed to determine consistency among raters. We conducted the analysis for
each section of the coding scheme. Results are presented separately for each section below.

Actionscript programming evaluation

The inter-rater reliability for the Actionscript programming section of the coding scheme was
found to be Kappa > 0.80 (p <.0.001) for all codes.

Visual and sound design evaluation

The inter-rater reliability for the Visual and Sound Design programming section of the coding
scheme was found to be Kappa > 0.88 for 3 out of 5 codes, and Kappa > .70 for the last 2 codes.
(p <.0.001).

Game play experience evaluation
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The inter-rater reliability for the Game Play Experience programming section of the coding
scheme was found to be Kappa > 0.80 (p <.0.001) for 4 out of 5 codes, and Kappa > .70 for 1
code.

Concept development evaluation

The inter-rater reliability for the Concept Development programming section of the coding
scheme was found to be Kappa > 0.80 (p <.0.001) for 3 out of 5 codes, and Kappa > .70 for 2
codes.

Genre
Genre was ultimately decided through a lengthy consensus building process with World Wide
Workshop staff. We developed the following definitions for genre. Inter-coder reliability was

not conducted on the final genre categories. All genre categories were ultimately decided and
completed by the lead researcher based on the shared definitions in Note 2 in the table above.

Game TALLY Findings, BY CONTEXT.
This year, in order to more fully contextualize the data and results, we segmented game design

outcomes into 4 discrete categories, based on the type of implementation that was offered at a
given location. The table that follows reports the total N of schools and games in each category.
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Table 13. N of Game Projects by Implementation Context (Elective, Required Subject
Enrichment, [Elective Subject Integration & Required Subject Integration combined])

N of N INDIV N TEAM N of ACTIVE | TOTAL
SCHOOLS | GAME GAME students not | GAME
PROJECTS PROJECTS associated PROJECTS
with a game
project, and
with no final
game file
Game Design Elective , MS & 29 88 180 45 268
HS
Game Design Elective , 2 2 1 10 3
Alternative
Game Design Elective , 3 90 181 4 31
College
Required Subject Enrichment, 3 29 34 53 63
all MS
Elective Subject Integration & 5 41 59 25 100

Required Subject Integration
(combined), all HS

Game Evaluation Results By Location

On the whole, per the above, 67% of games this year had FLAs present, a big improvement over

earlier years. For the games that had FLAs missing, it appears that most of the student teams
who created those games just simply didn’t get that far.

Based on our evaluation scheme it seems like schools have some room for improvement, in the
extent of programming knowledge conveyed to students.

N of games that featured each given programming category

The table that follows shows the specific categories of Programming that we analyzed
(1=present, 0=absent). The last column indicates how many total games featured the
programming element in each category. Many games reflected these codes. Only 2 of the codes
appeared infrequently (1.1 and 2.2).
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Table 14. Total Games Reflecting Each Category of the Game Evaluation Coding Scheme
(Programming only)

CATEGORY*

How it looks in the game
file

FLA Code

related syl. topic

Total
Games
Reflecting
This Code

Primary codes

roll over/roll out

when you place the mouse
over or move the mouse off

Symbol.onRollOver

**Or**

http://myglife.org/us
a/wv/rtcwiki/index.p

of an object without Symbol.onRollOut hp/Code_Library

pressing, does something

happen? 1
Button presses when you click a button on http://myglife.org/us

the screen, does something a/wv/rtcwiki/index.p

happen? hp/Code_Library 285
hit test/collision When two objects on the Symbol.hitTest(othe | http://myglife.org/us
detection screen overlap or collide, rSymbol) a/wv/rtcwiki/index.p
(question: when | does something happen hp/Collision_Detecti
a drag/drop item | (such as points gained/lost, on
catches, is this color change, etc)
collision
detection? YES) 202
key press does something happen if http://myglife.org/us

when you press the keys on | Key.isDown(Key.N | a/wv/rtcwiki/index.p

the keyboard (like the arrow | AMEOFKEY) {effect | hp/Adding_Input_I:_

keys) of key press} Keyboard 176
on enter frame * | (will have to check the fla onEnterFrame = http://myglife.org/us

and code) function() { a/wv/rtcwiki/index.p

continuous looping hp/Score_Keeping
code } 219

timer * does this game have a time | setinterval http://myglife.org/us

limit or do certain things a/wv/rtcwiki/index.p

happen at timed intervals hp/Timer

(you will have to check in

fla for the latter) 37
Additional code
commonly
found in games
drag and drop can you click and drag a Symbol.startDrag(th | http://myglife.org/us

symbol to move it and the iS); ***Qr*** a/wv/rtcwiki/index.p

release the mouse button to | Symbol.stopDrag(); | hp/Drag_and_Drop

drop it? 72
dynamic text or Dynamic Text (e.g., score Dynamic Text: http://myglife.org/us
input text counter): the text changes textBox.text = a/wv/rtcwiki/index.p

depending on your actions-- | "Your Text Here"; || hp/Text,

might have to find in Input Text: output = | http://myglife.org/us

actionScript to ensure it's input; or, .htmlText | a/wv/rtcwiki/index.p

dynamic text. Input Text: hp/Score_Keeping

you can type text into a text

field. 1
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preloader

is there a preloader before
the game appears?

var total =
this.getBytesTotal();
this.onEnterFrame =
function(){

loaded =
this.getBytesLoade
d0);

percent =
Math.round((loaded/
total)*100);
preload_txt.text =
percent+"%";
mask_mc._yscale =
percent;

if (loaded >= total) {
this.play();

delete
this.onEnterFrame;
/lgotoAndPlay("stLy
nn")

}
}

http://myglife.org/us
a/wv/rtcwiki/index.p
hp/Preloader

19

load sound

Does the game have
sound?

my_sound.attachSo
und("soundldentifier

)

http://myqglife.org/us
a/wv/rtcwiki/index.p
hp/Adding_Sound

28

Physics engine

Do characters accelerate
(as opposed to moving at a
fixed rate)? Can they jump?

anything mentioning
"isJumping",
"velocity",
"landspeed"”, or
"gravity" will denote
presence of a
physics engine,
generally

http://myglife.org/us
a/wv/rtcwiki/index.p
hp/Jumping

34

variables* you will have to look in the var name = value;

code

http://www.myglife.o
rg/usa/wv/resources
/en/learn/tutorials/fl

ash/scuba-variables 144

Game EVALUATION Findings, IN SUM, all schools combined together (see table below).

On the whole, as we measured them, school aggregate means for the programming evaluation
category were somewhat low, given that the highest total value a game could achieve was 12
for programming. The school with the highest mean programming evaluation value was Liberty
(5.67), followed closely by Tygarts, Mountwest Community College, Sandy River MS, and
Western Greenbrier. The schools with the lowest mean scores in programming were Man MS
(0), Kasson MS (.63), Oak Hill HS, Man HS, Chapmanville HS, and Monroe County Technical
Center. Schools highlighted in yellow had missing file issues. School-level data are presented in
the table below.

Each mean evaluation value "score" is presented below, by CONTEXT (that is, for each set of

schools in the given context, we added up the evaluation value for all games created at these
schools, and divided by the total N of games). These findings tell us the ways in which
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implementation context differences might cause differences in student learning. NOTE: Here
we present ALL evaluation categories (programming, visual design, game play, and concept).

The values represent the average level of game design expertise teams were able to achieve,
based on our evaluation protocol.

Table 15. Game evaluation outcomes, AGGREGATE, all schools combined

SCALE 0O=not
present, 1=present)

SCALE 1=Not present / insufficient representation;
2=basic / introductory representation;
3=well-developed representation

TOTAL, Average (Mean) Average (Mean) Average (Mean) Average (Mean)

AGGREGATE, | Programming Visual Design Game Play score Concept score

ALL score (lowest score (lowest (lowest (lowest

SCHOOLS possible=0; possible=5; possible=5; possible=7;
highest highest possible= | highest highest
possible=12) 15) possible=15) possible=21)

Means 2.62 8.12 9.39 12.77

Highest score 10 15 15 21

achieved by a

game

Lowest 0 5 5 7

achieved by a
game

Here are the same metrics, broken down by school implementation context.
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Table 16. Game EVALUATION Findings, separated BY CONTEXT

SCALE 1=Not present / insufficient representation;
SCALE 0=not 2=basic / introductory representation;
present, 3=well-developed representation
1=present)
Average Average Average Average
(Mean) (Mean) Visual | (Mean) Game (Mean)
Programming Design score | Play score Concept
score (lowest (lowest (lowest score (lowest
possible=0; possible=5; possible=5; possible=7;
highest highest highest highest
CONTEXTS possible=12) possible= 15) | possible=15) possible=21)
Game Design Elective, MS & 2.36 7.60 8.96 12.59
HS
Game Design Elective, 1.33 7.00 6.00 8.33
Alternative
Game Design Elective, 4.07 9.20 9.93 13.46
College
Required Subject Enrichment, 2.84 8.19 9.92 13.70
all are MS
Elective Subject Integration & 2.78 9.18 10.20 12.71
Required Subject Integration
(combined), all are HS

Observations regarding Implementation Context differences

1. There were many middle and high schools represented in the Game Design Elective context
category (29 schools in total). Thus, there were very many games created in this first category
(268 games). There was fairly wide variation in outcomes among these schools and games.
schools' students in this category achieved more programming knowledge, than others. Across
the dataset, the mean for a given school’s programming category spans from a high of 5.67 to
.63 (with 0 as lowest possible and 12 as highest possible score).

From these results, we see that some schools struggled in Globaloria, possibly due to educator
commitment, educator difficulty in appropriating the project, and a school’s first year status in
the program. | am conducting statistical analysis on the Year 4 dataset to explore other factors
contributing to outcome variation.

2. The mean for Game Design Elective college students was higher than MS and HS. However,
there were only 3 schools represented here. Mountwest and WVUP had had scores of 5.15 and
3.85, which brought up this mean. These means do not however exceed the high score for a

high school (Liberty, 5.67).

3. As usual, the alternative schools struggled to achieve programming knowledge.
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4. On the whole, it seems like we need to work on heightening programming knowledge
outcomes across the board, to the extent that this is a focus. Students learn a range of skills in
this program. Wiki and Blog data provide an account of all the social media engagement,
project management activity and team work that occur. Programming is just 1 category of
outcomes. However, because this is one key priority area for future funding and for
demonstrating computational thinking outcomes, it is an area of focus in this year’s report.

5. One note to make is that since we modified the content analysis coding scheme with the
greater input of WWW staff, we don’t have apples to apples comparison with last year’s Pilot
Year 3 outcomes. The findings reported here, can give us a baseline benchmark, for
comparison next year. Can we get students to achieve more?

Conclusion

In this report we have provided by-location descriptive data reflecting student and school
characteristics and demographics, as well as outcomes as measured through wiki metrics and
game evaluation content analysis, for Globaloria-WV students’ Pilot Year 4 activity. This data
serves the following purposes:

e Provides background details that can be used to anticipate / explain student
performance at the locations

e Facilitates comparisons across locations, allowing the World Wide Workshop to more
closely scaffold the schools, teachers and students who need it with learning supports
including training, game design resources, course sequencing recommendations, and
encouragement -- personalized to their implementation context.

e Sets the stage for continued analysis using all of the factors identified, measured, and
described herein, as contributor variables in further quantitative statistical analyses.

In addition, the pre- and post-program survey results provide support for the hypothesis that
student participation in Globaloria results in positive student changes in attitudes towards the
practices in which they engage. The findings indicate that student role-taking and meaning-
making activity leads to a growing motivation towards this style of learning, especially as
indicated by the new @home pre/post results.

Descriptive data on student wiki activity and game creation presents further initial evidence of
some students’ mastery over the introductory game design activities they encounter. However,
greater efforts are needed, to monitor school progress, scaffold the learning and course
management by educators, and support the individuals and schools that do struggle.

In a research study conducted in Pilot Year 2 and recently published in the journal ETR&D, we

observed through participant observation and found support in analysis of open-ended survey
response results, that some students experience discovery-based learning in the program as
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particularly engaging, whereas others experience it as somewhat frustrating (Reynolds & Harel
Caperton, 2011). In a follow-up study, Reynolds (2011b) further investigated hypothesized
pathways for frustration, and found that individual differences such as motivational orientation
contribute significantly to student evaluated project-based work. This finding indicates that
intrinsically motivated students may experience discovery-based learning as felicitous, whereas
extrinsically motivated students experience this context as a hindrance and challenge. These
results are interesting in light of an important issue in the learning sciences, which has been the
tension between direct instruction and discovery. Kirschner, Sweller & Clark (2006) criticize
“discovery-based learning” models as ineffective, due to increased cognitive load, especially
among novice learners. In contrast, in self-determination theory, scholars including Deci & Ryan
(2008) have discovered that three primary constructs underlie intrinsically motivated human
behaviors: the need for competence (to be effective), for autonomy (to have choice and control
over one’s life), and for social relatedness (to feel connected to others, loved, and cared for)
(Deci & Ryan, 2008; Deci & Ryan, 2000; Deci & Ryan, 1985), which appears to conflict with the
cognitive load argument and remains an open debate.

The middle path is guided discovery (Brown, 1994). While the existing research on Globaloria
suggests possible causes for student outcomes, and these relationships will continue to be
tested in our quantitative datasets using this Pilot Year 4 data, the questions now center on
explicating the mechanisms by which students are engaging and achieving outcomes in such a
program — that is, understanding the balance between the kind of supports and guidance that
will facilitate student learning while allowing them to productively accomplish the task they are
engaged in (Hmelo-Silver, 2006; Hmelo-Silver, Duncan, & Chinn, 2007).

Although developed as a constructionist application, Globaloria also appears to embody many
of the best principles of problem-based learning, including offering an open-ended engaging
problem, with students bearing responsibility for learning. In a newly proposed collaborative
research grant, Dr. Rebecca B. Reynolds, assistant professor in the School of Communication &
Information’s Library and Information Science department, and Dr. Cindy Hmelo-Silver,
professor in the Graduate School of Education’s Educational Psychology department, will form a
new partnership to explore middle and high school students’ problem-based learning (PBL)
occurring in the context of Globaloria-West Virginia. One empirical research goal of this newly
proposed project is to better understand student problem- and inquiry-based activity and
processes in a guided discovery-based learning context. Further, we aim to better understand
how processes lead to outcomes in both computational as well as core disciplinary skills.

Specifically, this new partnership aims to address the following research questions:
e What kinds of problem-based learning strategies are students spontaneously
employing as they engage in game design.
e What kinds of inquiry strategies are students using in this work?
e How do students’ self-driven and guided inquiry activity and acquisition and use
of electronic resources contribute to their problem solving?
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e What kinds of computational thinking, information/digital literacy skills, and
disciplinary ideas and knowledge about core curricular subjects result from this
engagement?

e How do project supports and teacher facilitation contribute to student learning
and engagement?

This research will allow us to produce new findings that will inform scholarship at some key loci
of current debates in the learning sciences. It will also allow us to generate hypotheses about
the design of supports for constructionist problem-based learning, that can be developed,
implemented, and tested in future research. Much current educational reform relies on
student- centered learning in problem-based settings. However, we need to better understand
the level of support that is needed in this context, and how that can be faded back so that
students can be more autonomous learners.

Plans for publication and further funding

This research will lead to conference papers, journal publications, and grant
submissions. The first paper we anticipate completing will be a submission for the international
Computer Supported Collaborative Learning Conference to be help in Madison Wisconsin in
June of 2013 (Proposal due date: Nov 1, 2012). We also anticipate disseminating our research
findings in a journal publication such as the International durnal of Computesupported
Collaborative Learning, International Journal of the Learning Sciences, International Journal of
Learning and Medijaor Instructional Sciencé&Ve expect to generate hypotheses about
productive collaborative game design to be tested in a program of design-based research. We
anticipate submitting a proposal to the Institute for Education Sciences to explore the factors
that affect learning in a game design context. Another possible source of funding would be the
National Science Foundation’s Cyperlearning or REESE programs. All of these programs have
fall or winter deadlines that we will be in a good position to apply for given the results
anticipated from the RU internal grant, which we plan to have completed by December 2012 /
January 2013.
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APPENDIX A

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 WV dataset (N=601).

Several items were provided for each category (see the tables below for survey items).
Exploratory factor analysis results confirmed 6 factors, wherein items representing each CLA
category hung together in a single factor. We therefore performed additive combinations for

the set of items in each CLA identified. The items that were combined in teach CLA category are

provided in the tables that follow.

CLA 6. Surfing websites and web applications

How often do you...

7-point scale: 1=Never, 2=less often but sometimes, 3=a few times a month, 4=about
once/week, 5=a few times/week, 6=about once/day, 7=several times/day

Activities

Surf online for fun

Play games online

Play software games

Play console games

Play multiplayer games

[Asked above, both @Home, and @School]

CLAS
Survey Items for FREQUENCY

CLA 5. Information-based learning, purposeful search and exploration

Activities (1 Factor)

Use a search engine to find resources when you think of a question about something?
Use Wikipedia?
Use a search engine to find resources for help with a digital design project?

CLA4
Survey Items for FREQUENCY

CLA 4. Social-based learning, participation and exchange in a networked environment

Activities (1 Factor)

Exchange messages in email?
Exchange messages in instant messenger or chat?
Use social network sites like Facebook or Myspace?

CLA3
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Survey Items for FREQUENCY

CLA 3. Publishing and effective distribution of digital media

Activities (1 Factor)

Post content/messages on a wiki?
Post content/messages on a blog?
Post graphics/animations/games you've created to the internet?

CLA2
Survey Items for FREQUENCY

CLA 2. Project-based learning and online project management in a wiki-based networked
environment

Activities (2 Sub-Factors)

Make graphics, animations on a computer?
Make interactive games on a computer?
Make digital music on a computer?
Program on a computer? (Actionscript, etc.)
Make digital music or video on a computer?
Use digital tutorials?

CLA1
Survey Items for FREQUENCY

CLA 1. Invention, progression, and completion of an original digital project idea (for an
educational game or simulation)

Activities (1 Factor)

Work on creating a digital design project, from beginning to end?
Think up an idea for an interactive game?

Work collaboratively in a design team, communicating face-to-face?
Work collaboratively in a design team, communicating online?
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