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Activities and Findings

Executive Summary <Alex: update>
The iDREAMS project (Integrative Design-based Reform-oriented Educational Approach for Motivating Students) investigates the potential impact on the IT workforce by stimulating interest in computer science at the middle school level through a curriculum based on an approach called Scalable Game Design. The main goal of this project is to get computer science education into public schools by motivating and educating students to learn about computer science through game design starting at the middle school level. The strategy to maximize exposure includes the integration of computer science education into existing required courses such as exploratory wheels offered at most middle schools. Middle schools are excellent places for increasing and broadening the participation in computer science especially in regions where extracurricular options (e.g. after-school programs, summer camps) are financially problematic. This project embeds computer science in middle schools using a strategy based on four fundamental objectives and approaches. 

1) To create a middle school computer science curriculum that balances educational and motivational concerns, iDREAMS employs the notion of Scalable Game Design. This approach is rooted in a theoretical framework combining models of motivation, competency, and design. Early experiences with Scalable Game Design using the AgentSheets game and simulation authoring technology indicate that an entire district of teachers can be trained to teach game design and that game design works for motivating students to advance to take subsequent computer courses. 

2) To serve a wide spectrum of communities, iDREAMS works with and integrates representative communities: technology hub, inner-city, rural, and remote/tribal. An important goal is to develop local resources through the involvement of local community and tribal colleges to create sustainable solutions. 

3) To maximize exposure to computer science, iDREAMS creates a curriculum combining required and elective modules. The required module is a mechanism of exposing more women and minorities to computer science in a way not typically found in elective courses. 

4) To create a systemic dissemination model for workforce development, iDREAMS explores vertically and then scales up horizontally. The vertical aspect is based on the collection, analysis, and comparison of motivational data from the four regions. In addition to research results, this project will create computational infrastructure for supporting the different communities. An early horizontal aspect of the project will explore the transition of game design based on visual programming tools in middle schools to traditional programming with languages such as Java and C# in high schools. An anticipated, more complete horizontal investigation could lead to a scale-up project that applies, refines, and further explores the research results from this project to disseminate the curriculum to a national level. 

Goals and Results
<Alex: add news: 9NEWs and other items on front of wiki>

The original goal of the project was to deliver one week of classroom instruction to 1120 students as part of a required course within the curriculum, a 4-week follow up elective module, and a 1-week transition module to high school computer education; and training for 28 teachers and 14 community and tribal college students through annual intensive one and two week-long summer workshops, and ongoing remote support throughout the school year.  The project would result in an IT curriculum that is tested in middle schools, compliant with the National Educational Technology Standards, and scalable. 

The evaluation of the first implementation semester (Fall 2009) revealed a number of exciting highlights:

· Real need: With over 1300 students participating, the goal of 1120 students in 3 years was exceeded in the first semester of implementation representing a 6x factor of speed. This was largely due to the much larger than anticipated number of students that most teachers were teaching. 

· Equity: While the participation of women in computing classes such as high school AP courses or similar courses including programming is around 10%, the project had an average of 52.5% girls participating. 

· Broadening Participation: In some schools we had 2 teachers reaching 6, 7 and 8th grade resulting in the participation of 900 students per year per school. More generally, most schools implemented the Scalable Game Design curriculum in the context of required courses (e.g, computer power, keyboarding, powerpointing, ...)  reaching nearly 100% of all students at many of the schools. 
· <add bullet from CE21 proposal about theory of broadening participation>
Meanwhile, we concluded the Fall 09 and Spring 2010 implementation and the second Summer Institute training took place with existing as well as new teachers and community college students. The Fall semester has only started, but already we can report a number of highlights:

· Extended Training Audience: Initially training in the summer institute was only offered to a very narrow target audience: middle school computer education teachers and community college students. The Scalable Game Design project has started to reach out to a broader audience. Teachers have different ways of using the curriculum and the tools and have talked to their colleges at nearby schools, in different school districts, and at different school levels. As a result of this we have trained not only many more teachers than anticipated but the training also included categories of educator such as school principals, outreach organization directors, art teachers, language art teachers, math teachers, and science teachers. In addition to middle school teachers the project has started to also include elementary schools and high schools. 

· Google Support: Drs. Lewis and Repenning received a $20k Computer Science for High School grant (CS4HS) from Google to teach the Scalable Game Design curriculum developed in this project to an additional 23 teachers (see attached article from local newspaper Daily Camera covering the event). The collaboration with Google continues. Google has started to disseminate some of the curriculum resources built by the project. 

· A Computational Thinking Pattern framework has been Instigated. A framework based on so called Computational Thinking Patterns was created by investigating phenomenalistic object interactions common to game and science simulation contexts. Example patterns would be collision, pulling and pushing etc.. 

· Performance Analysis Tools have been Developed. A fundamental research question of the project is exploring transfer of computational thinking skills from game design to science simulations. We are getting challenged by questions of transfer by school district instructional technology directors “Will I be able to walk up to student and ask: now that you can make Space Invaders, can you make a Science Simulation?” The project has developed new scientific instruments to computationally analyze computational thinking patterns at a phenomenalistic level. This allows the research team to automatically analyze the thousands of games and simulations submitted to the Scalable Game Design Arcade (http://scalablegamedesign.cs.colorado.edu/sgda/) Most interestingly, because the computational thinking patterns are independent of the nature of the project, e.g., game or science simulation, this tool is providing early evidence of indicators of transfer between game design and science simulation authoring. 

· Computational Thinking Pattern Survey. A new kind of evaluation instrument has been devised to investigate if people can actually perceive computational thinking patterns outside the context of computation. The computational thinking survey includes a number of video clips representing phenomenon such as collisions. The early results are highly encouraging in the sense that teachers, as well as students, are able to perceive these phenomena in everyday situations and can relate them to computational notions used in games and science simulations.

· Universality of Usability across Communities. So far we have found no significant indicators for any kind of dependence on school settings in the four types of communities of investigation: technology hub, inner city schools, rural areas, and remote Native American communities. From the information we have received, extraordinary support has not been required in each of these four regions. If any additional support has been required, it has been for specific teacher needs rather than institutional needs. The only noticeable difference is some hardware limitations that we encountered in what might be characterized as high poverty schools (in the Weld County/Ft. Lupton area), but in terms of student engagement and performance, there is no difference in the different areas.
· Early Indicators of Sustainability. As teachers have been using the Scalable Game Design curriculum repetitively, we found that their confidence is going up significantly to the point where scaffolding such as the support through community college students can be faded away. To our surprise, even some of the teachers who were seriously concerned about being able to implement the curriculum in their classrooms, continued implementation when they no longer had access to community college students. Some explored new support structures such as pair programming or having students from previous implementation help with the class. Many schools, due to economic hardship are forced to significantly increase class sizes. In some cases teachers are teaching to classes of 40 students. Even with these complications, the project has practically zero attrition. Some teachers left schools but continued Scalable Game Design at their new schools or in new capacities (e.g. trainers). Of the only three teachers we lost completely: one retired, one did not have her contract renewed, and one was a content (math) teacher not able to teach Scalable Game Design without the tech support of the latter teacher. 

· Raising Awareness of Computational Thinking in Education. Arguably, the American Educational Research Association (AERA) is one of the leading international organizations concerned with education research. The Annual Meeting of the AERA typically attracts thousands of scholars every year (10 to 15,000). In 2010 out of thousands of sessions, only a grand total of two even mentioned computational thinking, and one was presented by our research group. In contrast, our symposium devoted entirely to computational thinking, was accepted for the 2011 AERA conference. 

· Working Cyberlearning Infrastructure: The Scalable Game Design site is a combination of a wiki featuring curriculum materials plus an Arcade featuring games and simulations uploaded by students and teachers. With nearly half a million page views the curriculum part of the Scalable Game Design alone has proved to be quite popular. 

	
	planned in 3 years
	after 1.5 years

	K-12 students
	1120
	3786

	Community College students
	14 each year
	25 (4 retained from Year 1)

	K-12 teachers
	28 each year
	37 (18 retained from Year 1)


Major research and education activities

1.1 Evaluation Design: new instruments <David: check>
Initially, the project was mostly focused on motivational aspect IT education. However, with a full range of applications including game design and computational science as well as with a broad variety of users ranging from elementary school to graduate school we started to investigate also how we could assess performance issues. While current definitions of computational thinking may not be sufficiently developed to craft assessment strategies one can lean towards the more pragmatic side of expectations. At the level of school districts we have experienced that some of the district director may not fully comprehend what computational thinking is but they do have share a concrete expectation. One instructional technology district director explained "At one point, I like to walk into a classroom with kids programming games and ask: now that you can make Space Invaders, can you also make a science simulation?" This made us investigate computational thinking from the viewpoint of transfer between game design and computational science. Specifically, we wanted to look at a high, phenomenalistic, level and not just a low level programming by counting loop, and conditional expressions. We found a number of pattern that we now call computational thinking patterns that are universal between game design and computational science. More interestingly, however, is the discovery of a mechanism to evaluate these computational thinking patterns by analyzing game and simulations automatically. We believe this to be an early step in the direction of being able to actually measure transfer. Beyond the ability to computationally determine these patterns we have also started to explore of people can recognize these kinds of pattern. A new kind of evaluation instrument, called the computational thinking pattern survey, has been devised and tested with students, and teachers. In short, we have developed two new instruments helping with the teaching, and recognition of computational thinking patterns. The early results of both instruments are extremely encouraging.

1.1.1. Computational Thinking Pattern Graphs <Kyuhan>
The Computational Thinking Pattern Graph (CTP graph) analyzes and visualizes the semantic meaning and computational thinking patterns of the submitted games in a cyberlearning infrastructure, Scalable Game Design Arcade (SGDA, http://scalablegamedesign.cs.colorado.edu/sgda/). The computational thinking patterns implemented in the given game are depicted in the graph. This graph can work as a self-assessment tool and a learning path indicator by semantically showing how much the submitted game/simulation is close to the tutorial if there is a tutorial game and which patterns are successfully implemented or not.
The CTP graph illustrates the amounts and kinds of computational thinking patterns implemented in a given game. Figure 1 depicts sample CTP graphs that identify the nine most popular computational thinking (CT) patterns providing tangible semantic game information that cannot be found through more syntactic means. These nine CT patterns are the result of a survey of game collections and science simulations that have been developed over a number of years. The CT patterns are lined up in a clockwise direction in order of implementation difficulty. In order to compare the CTP graphs, the positioning of the computational thinking patterns remain in the same order in any given CTP graph. The internal rationale of the CTP graph is an extension of the Program Behavior Similarity (PBS) score. The CTP graph is drawn by calculating the PBS score between a given AgentSheets project and nine representative canonical patterns. Each canonical pattern form represents one computational thinking pattern such as ‘cursor control’, ‘generation’, etc. These canonical patterns can be found on SGDA. 
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Figure 1: CTP Graph of Centipede A (left) and Centipede B (right)
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Figure 2: CTP graphs from Centipede A and B
On the CTP graph, the score for each vector, multiplied by 10, depicts the PBS score between a given game and each canonical pattern (computational thinking pattern). Also, the score for each vector represents how much a certain computational thinking pattern is employed in a given game. So, if a game has features, which are not in the CTP graph structure, the CTP graph will not analyze those features. Therefore, the remaining computational thinking patterns would be a smaller portion of the graph. Consequently, undetected features will lower the PBS score of those computational thinking patterns. As a result, the CTP graph for that game will be smaller than a game that employs only the computational thinking patterns within the CTP graph structure.

Though the top and bottom images in Figure 1 look the same size, they are scaled differently. This is due to the fact that the greatest computational thinking pattern value in the left image is 8 whereas the greatest computational thinking pattern value in the right image is 4. This difference in scaling is more apparent in Figure 2 wherein the two CTP graphs are overlapped.

When comparing these two Centipede games above, using the CTP graph, the graph reveals more accurate analysis (Figure 1 and Figure 2). Though these two games may use different implementations, they employ the same computational thinking patterns because they are the same game. Consequently, the CTP graph gives us the true picture of the underlying semantic meaning of these games. 

The CTP graph can help users, such as teachers or students, more effectively interpret and evaluate games. Furthermore, this CTP graph is automatically generated when a student submits her/his game to the Scalable Game Design Arcade (SGDA) giving instant feedback. The authors of SGDA have used the system to collect over 3000 AgentSheets projects including arcade games such as Frogger, Sokoban, Centipede etc. and various science simulations from the participants of the Scalable Game Design project. Students can get instant semantic evaluation feedback right after he/she submits his/her project to SGDA through the CTP graph and students have the ability to compare their games to the other AgentSheets project on the SGDA. 

1.1.2. Computational Thinking Survey <David>
This year we have developed and piloted an additional evaluation instrument, the Computational Thinking Survey. This survey is designed to document the connections students are able to make between video clips of human and natural phenomena and computer object (or agent) behaviors when designing games and simulations. This survey is an attempt to explore ways to assess student learning, specifically document changes in student reasoning as a consequence of designing games and STEM simulations. During the Summer Institute we discussed the purpose and design of this survey with participating teachers and piloted a prototype. They were very enthusiastic and expressed a strong interest in finding out how their students would respond to such an assessment. 

The survey/assessment is administered online using a database of video clips related to computational thinking patterns. During August and September 2010, we piloted a brief version of this survey with teachers to test network and computer platform issues, since some school networks block YouTube video streaming and some web browsers (e.g., Firefox) are not compatible with some video formats (e.g., QuickTime). From the network/platform check we found that some participating schools can stream YouTube videos; for those schools that blocked YouTube we were able to run QuickTime format videos streaming from a Google Site. 

The current version of the CT survey includes 13 videos and a brief questionnaire to collect student demographic information. Depending on the design units students complete (e.g., Frogger, Pacman, STEM simulation), students are directed to a sequence of three to five videos. For each item, students will observe a brief 10-second video clip that relates to a computational thinking pattern – e.g., a clip of the Icelandic volcano erupting ash represents the pattern “generate.” After they view the video they are asked to respond to an open-ended prompt: How is this video like something from Frogger {or Pacman, or math/science simulation}? 

Results from the first implementations of the survey are discussed in the Findings section of this report.

1.1.3. Pattern Construction Kits <Ashok>
1.2. Summer Institute 2010 <Ian & Hilarie, replace with 2011: e.g., teaching styles, use notes from planning>
The project offered a two-week intensive Summer Institute session for project participants, including middle school computer education teachers, community college students, and school/project administrators in June 2010. The first week of the Summer Institute was designed to introduce new teachers and Community College students to the project, and provide experiences with AgentSheets, the Scalable Game Design curriculum, and the evaluation methods and instruments used in the project. The ultimate goal was to sufficiently prepare the teachers to implement game design and STEM simulation units in their classes the following school year and to prepare Community College students so that they would be able to support participating teachers in doing so. School and project administrators who attended were interested in learning the potential of this approach with students in their school, summer and after school programs. 

Given the interest that some teachers had for additional support from Community College students during the 2009-10 school year, we continued to recruit Community College students for established and emerging sites. Since some Community College students moved on to other employment opportunities or declined to participate due to travel challenges (e.g., > 100 miles to school sites), we recruited 13 new students to participate in the summer training. Of the students who participated in the 2009 Summer Institute, 3 attended the 2010 session and an additional student from last year still supports the project. Specifically the Community Colleges that were represented were:

2009: 12 students (9 male; 3 female) from 

· Community College of Aurora, Aurora, CO (6 students)

· Pueblo Community College, Pueblo, CO (4 students)

· Ft. Lewis College, Durango, CO (2 students)

2010: 17 students (4 female; 13 male) from

· Community College of Aurora, Aurora, CO (2 returning students, 3 new students)

· Pueblo Community College, Pueblo, CO (2 returning student)

· Trinidad Community College (2 new students)

· Front Range Community College, Longmont Campus (6 new students)

· Colorado School of Mines (2 currently attending new students)
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Figure 3: Middle School Teachers, Community College Students, and Research Team members at the Summer Institute

1.3. School Implementation <update: David>
For the period of Fall 2009 until now we have the following information for implementation and project reach:

· Total Number of K-12 Students Participating (documented): 3786

· Total number of games submitted to Scalable Game Design Arcade by K-12 students: 2078

· Total Number of K-12 Students Reached (estimate): About 4700

· Number of Instructors reached (Middle, Elementary and High School Teachers, Community College Students, other Program Instructors): about 65
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Figure 4: Students using AgentSheets in their computer education classroom in a local school.

Table 1 below shows numbers of K-12 students that the project has reached so far by site. These are the numbers for which we have documentation. Event though these numbers do not include everybody who has participated in the project, it is obvious that the project is scaling well beyond initial expectations --the proposed number of students to reach was 1200. 

Table 1: Total number of K-12 students reached by Scalable Game Design project and games submitted by site
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Selected Site Descriptions

This section provides descriptions of activities at different sites, with more attention to the new sites added to the project in this reporting period, including some unexpected ones.

ANSEP (Alaska) <Ian: are now using it in middle schools>
Site Address: 
University of Alaska Anchorage


School of Engineering


Alaska Native Science and Engineering Program (ANSEP™)


3211 Providence Drive, ANSEP™ 200D1, Anchorage, AK 99508-4614

Phone: 
907-786-1860

Director: 
Dr. Herb Schroeder (herb@uaa.alaska.edu)

Contact: 
Mike Bourdukofsky, P.E. (mikeb@uaa.alaska.edu)

[image: image19.emf] “The Alaska Native Science & Engineering Program (ANSEP™) is a longitudinal model that works with students from the time they are in middle school all the way through to the PhD. ANSEP™ increases university recruitment and retention rates through hands-on middle and high school outreach initiatives, rigorous summer bridging programs, focused academic learning communities, organized student cohorts, networks of peer and professional mentors, community-based learning, professional internships and undergraduate and graduate research projects.

Our objective is to effect a systemic change in the hiring patterns of Indigenous Americans in the fields of science, technology, engineering and mathematics (STEM) by increasing the number of individuals on a career path to leadership in STEM fields.” –www.ansep.net

This Fall ANSEP has already completed one activity using AgentSheets and the Scalable Game Design curriculum with approximately ten 4th and 5th grade students over a weekend. They were able to work with the students for about 2 hours and reached the halfway point in the Frogger tutorial. From that point the students were to work with their individual teachers at their school to complete the game.

From project contact, Micheal Bourdukofsky

 “On September 25th, ANSEP worked with about 10, 4th and 5th grade, students with Agents Sheets Scalable Game Design. We only had about 2 hours with them. 

We started the design of Frogger. We reached about the half-way point of the design before we had to close our session. The students were then supposed to work their teachers on finishing the design of the Frogger. 

We plan to use Scalable Game Design in the future as a follow-up activity with our 6th, 7th and 8th grade students who participate in our Middle School Academy this past summer. We will host a one-day event where the students will come back to ANSEP and work on designing Frogger. They should have enough time to complete the design of their Frogger games.

We may also include this activity to introduce the concept of game design to our high school students. After we build computers with high school students, we like to do some educational activities that relate to STEM. I think this may be a good one to do. It may spark some interest in computer science.”

It is the intention of ANSEP to use the Scalable Game Design curriculum as a follow-up activity with the middle school students that participated in their Middle School Academy in the previous summer. This event will involve those students coming to the University of Alaska – Anchorage campus and working on completing Frogger over the course of the day.

They may also include some SGD activities to introduce the concept of game design to their high school students. They would like to use it to give these students an educational activity in a STEM field after they have built computers, which is an ongoing project of ANSEP. 
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CoolGirls <fred>
Mary Golden, Director (mary@coolgirls-scienceart.com)

CoolGirls is an after-school program designed to foster interest in Art, Science, Math and Technology among young girls. Its founder, Mary Golden, approached the Scalable Game Design Project to set up a class for her girls through Crest View Elementary School. The purpose is to show the girls (first to fifth grade) the game design aspects of Computer Science through the project software, and engender sustainable interest in Computer Science. The classes, although tentatively scheduled for this semester, had to be postponed to next semester when the Crest View computer lab availability would work with the CoolGirls schedule.

Visits to CoolGirls have been stimulating to say the least. However, because of the large range of ages (correlating to attention spans) in this group of girls, the standard class lessons will have to be adjusted. Some of the younger girls may not be able to sit at a computer for much longer than 45-60 minutes at a time. The tentative plan is to stagger instruction in a way that the younger girls will not have to be in class for as long as the older ones. The older girls will essentially be teaching the younger ones what they learned the previous class. This way the older girls will gain a better understanding of the lesson and the younger girls will gain from being taught by older peers. This type of lesson also provides for the empowerment of the girls themselves, which is one of the goals of the CoolGirls group.
Ft. Lupton Middle School <krista: add National Middle school of 2011 story>
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Site Address:
201 South McKinley Ave, Fort Lupton, CO 80621

Phone: 
(303)857-7200

Administration: Melanie Patterson, Principal, (mpatterson@Ft.lupton.k12.co.us)


Tucker Willard, Assistant Principal, (twillard@Ft.lupton.k12.co.us)

Year 1: Summary 

In fall 2009, an activity began at the Ft. Lupton Middle School (FLMS) in Weld County School District Re 8., to use AgentSheets and game creation as a motivator for students to learn Spanish. This activity was initiated by Steve Barron, the Spanish teacher, and his contact at the Ft. Lupton school district, Corey Papastathis, who is a consultant on the project, rather than sought as a target school for the iDREAMS project. Although not part of the original project paradigm, the concept seemed sufficiently intriguing to pursue by providing consultation and on-site support by iDREAMS. 

The FLMS student population of approximately 500 students is about 2/3 Latino and about the same proportion students qualifying for free or reduced lunch support, though not necessarily the same students in both groups. At the time, the policy of the school was for all students in all three middle school grade levels to take the Spanish class. Thus, nearly every student in the school was exposed to the creation of projects using the AgentSheets software.
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Figure 6: FLMS teacher teaching Frogger in Spanish class (left); Spanish student presents game to district's School Board (right).
The teacher’s goal, by combining language arts and technology, was to expose students to a multi-disciplinary approach to problem solving, and thereby attract more students into both curriculum elements. The concept was successful beyond expectations. Students, without exception, were excited, engaged, and productive, including several students who otherwise had been disengaged or even disruptive in a classroom setting. Another unexpected benefit of this activity was an improvement in socialization among students of different ethnic backgrounds who worked together in creating projects. Subsequent to the class, many students, parents, and even school administrators asked about the possibility of a follow-on venue for the students to continue their work, such as an after school activity.

Starting in fall, 2010, FLMS changed its policy, no longer requiring that all students take the Spanish class. Instead, an effort is underway to integrate technology into all academic classrooms. As a consequence FLMS math and science teachers will begin using AgentSheets this school year to engage students in STEM-related simulation projects. Because most of the students will have already had experience with AgentSheets, they should be in a good position to begin work beyond creating games.

More information about the application of Scalable Game Design curriculum in Spanish classes, please see http://scalablegamedesign.cs.colorado.edu/wiki/Scalable_Game_Design_in_Spanish_classes which includes videos of the students, interviews with the teacher, and parent quotes. 

Year 2: Summary 

This is the second year that Ft. Lupton Middle School will be using AgentSheets. Three math teachers from FLMS attended the 2010 Summer Institute (Todd Howard, Darrel Stice and Sean Boyd). Mr. Boyd is no longer teaching at the school, but Mr. Howard and Mr. Stice brought the program back and showed the materials to the Principal, Melanie Patterson. This year the school has decided to use Scalable Game Design curriculum in every math class at the middle school. The Principal is very supportive of the efforts. Prior to our involvement at the school, the district superintendent mandated that technology is to be incorporated into all subjects in some manner. There will no longer be separate computer education classes, but technology instruction will be integrated in content classes. Using the AgentSheets software in math classes, along with the use of Promethean boards, and other technologies addresses this request.

The following teachers are currently involved at the grade level indicated:

6th Math

· Chelsea Hoffman (choffman@Ft.lupton.k12.co.us)

· Todd Howard (thoward@Ft.lupton.k12.co.us)

7th Math

· Darrel Stice (dstice@Ft.lupton.k12.co.us)

· Diana Gomez (dgomez@Ft.lupton.k12.co.us)

8th Math

· Tammy Alexander (talexander@Ft.lupton.k12.co.us)

· Robert Cron (rcron@Ft.lupton.k12.co.us)

Because all students take mathematics, all students (approximately 500 students total including grades 6, 7 and 8) at Ft. Lupton Middle School will be involved in the Scalable Game Design project this year. 

We have received curriculum maps for each of the grade levels and we are working with teachers to identify and schedule Scalable Game Design units at appropriate times in their schedule. The most likely schedule for the use of AgentSheets would include two units during the school year. Before mandatory state testing, teachers would implement a 1-2 day unit where the students use and existing simulation to model a real-world context and generate data for analysis. A longer unit of approximately one week would be used after state testing. During the longer unit, the students would create and program a mathematical or scientific simulation rather than just using a pre-existing one. The main goals would be to use the simulation to provide a context for the mathematical content to be covered, and to show the power of technology for modeling real-world phenomena. In addition to that, the teachers trained during the Summer Institute are also planning on offering the 1-week Frogger module as part of their regular classes. The implementation of the units will begin in November. 

We are involved in on-going professional development and informational meetings at the site. We attended a meeting with all math teachers, which ended with a personal meeting with the Principal, Melanie Patterson. She then scheduled us to present to the whole faculty during a professional development/ staff meeting session. Tucker Willard, the Assistant Principal, conducted the meeting and afterward he expressed that it was important that the whole faculty know about the project and how there are applications of the technology beyond math and Spanish instruction. 

The principal is supportive of Scalable Game Design and is actually so enthusiastic that she is considering adding it to an after-school activity in the library to allow students to work on AgentSheets projects. She also wants to organize a technology fair and have students prepare to participate during the schools Access time (which happens daily in the third trimester for 40 minutes).

GirlStart (Texas) <Julie>
Two weeks after the 2010 iDREAMS summer institute, David Webb, the project co-PI, was coincidentally planning to be in Austin, Texas, for a family function. During his stay in Austin a visit to GirlStart was arranged, to meet with the GirlsStart Director, Julie Shannan, and observed Scalable Game design sessions in action. [image: image22.jpg]


[image: image23.emf]
GirlStart is situated on a heavily trafficked boulevard in North Austin in what appears to be a former pre-school. The site includes a long one-story building with a yard space for lunch and outdoor activities. Various rooms were filled with science equipment such as robotics parts, computers, and other science related materials. 

Upon arrival Dr. Webb was introduced to several of the counselors who were in the midst of teaching, from what I could tell on the screens, to be toward the end of a Frogger unit. There were 14 girls in the class and all of the adults were female. Dr. Webb was quickly introduced to the group and was invited to visit with girls as they were working on their programs. All of the screens showed a working version of Frogger. The Frogger world was developed with roads, a river, the grotto, and moving trucks and a movable Frog. Most of the girls seemed to be working on the river portion of the game or tweaking the speed of the trucks. Interestingly, many of the trucks had a HEB etched in the side. Anyone that has visited Texas would readily identify this as the ubiquitous HEB grocery store chain. 

Three things were quite striking during the visit. First and foremost, Julie Shannan had attended the iDREAMS summer institute only a few weeks ago. And yet all of the campers and counselors were working together as if this was a regular routine. This site already seemed to be self-sufficient. Training had already taken place: Julie trained the counselors immediately after returning from the institute. The counselors, not Julie, were facilitating instruction and providing individualized support for students. Second, some of the girls were quite young. After a quick survey of the group, Dr. Webb found out that most of the girls were upper elementary students, not middle grades students! Third, the campers were quite comfortable and engaged in designing the game. The girls were independently working between playing the game and jumping back to the code to fix or add agent behaviors. That is, the counselors had facilitated the learning of game design to promote student initiative and control of the design process. 

In short, this visit demonstrated the quick turnaround of the training and the potential rapid scalability of the Scalable Game Design approach. During the visit, Julie also showed Dr. Webb an ocean ecosystem they had developed the previous week with sharks, fish, and a broken oil pipe at the bottom of the sea venting crude oil into the ocean. In conversation with Dr. Webb, Julie Shannan discussed her plans to continue to use AgentSheets with campers to explore the design and use of other simulations. Also, since some of the counselors would be teaching in local schools, the likelihood of implementing Scalable Game Design in local schools is quite probable (e.g., Austin Independent School District). 

The GirlStart classes were covered by local media, when Congressman Michael McCaul visited the site and talked about STEM education while the girls were using AgentSheets to create simulations of the oil spill (http://www.news8austin.com/content/headlines/272429/congressman-visits-girlstart-summer-camp). 

Quest Academy <Hilarie>
[image: image24.emf]Site address:
3100 Sweetgrass Parkway, 

Dacono, Colorado 80514

Administration:
Jason McNair, Principal, (jmcnair@ftlupton.k12.co.us)

Quest Academy is a neighborhood magnet school in Weld County School District Re-8 (Ft. Lupton). They are a K-8 program that plans to add a preschool program when we build a new facility. Their purpose is to meet the needs of a diverse and motivated student population. Instruction is challenging, content-rich and fast-paced. There are about 190 students and 15 faculty members. They offer a Core Knowledge curriculum (coreknowledge.org) with an emphasis on 21st Century skills and instructional best practices. 

We provided three days of training for some gifted and talented 6th grade students and all 8th grade students (17 total) and one teacher. The students were introduced to Scalable Game Design with the Frogger module. They were guided to create a Frogger-type game in these three in-school sessions. The school Principal, Jason McNair, was present and involved the entire time. He had attended the 2010 Scalable Game Design Summer Training Institute, where he learned the program by designing his own games and simulations as well as applications for the program in teaching computer science to upper-elementary and middle school age children. Sean Boyer, who formerly taught at Ft. Lupton Middle School and also attended the 2010 Scalable Game Design Summer Training Institute, assisted with the training sessions. The intent was to not only have the students learn the program but also for adults who can serve as trainers for other sites to get experience. Having additional trainers becomes necessary as the project grows, as our research and evaluation team can only be at a finite number of sessions.

The students’ reaction to the activity was very enthusiastic. They made sure that Mr. McNair collected all of their games on his thumb drive so they could continue to work on them and share them with their peers and family. Even with technical difficulties encountered due to antiquated hardware and district networking issues, the student enthusiasm did not diminish. The teacher thanked us for the “fabulous opportunity” we offered her students and told us that their game was all the students were talking about to their friends as they were leaving school after the sessions.

The district superintendent, Mark Payler (mpayler@ftlupton.k12.co.us), came by to observe the training the second week of training. 

With Quest Academy we are trying a new model of dissemination, where students will act as the guides to other students in the school, instead of having the traditional teaching model of just training the teacher. The 8th grade students will be teaching the Frogger unit to other students at the school in subsequent periods. The Principal stated that the school routinely included peer-teaching opportunities in their curriculum. He felt that this was beneficial for both the students learning and those teaching the material. The SGD project materials are easily utilized in a peer teaching environment because support is provided in easily accessible web-based references and tutorials which students can access anywhere there is internet service.

Sanchez Elementary <ian>
Site Address:
655 Sir Galahad Drive, Lafayette, Colorado 80026
Phone:
720-561-7300
Administration:
Doris Candelarie, Principal, (bvsd.sae@bvsd.org)

The 2010-2011 school year is the first year that students at Sanchez Elementary School will be using AgentSheets. AgentSheets is being used during an after-school program called “El Pueblo Mágico” on Tuesday, Wednesday, and Thursday each week during the regular after school program “Dragon Discovery” (which is held each day after school). During the “El Pueblo Mágico” program, Kris Gutierrez’s doctoral students (Liz Mendosa, Makenzie Selland, Becky Beucher, Andrea Bien, Christina Paguyo, Daisy Pierce) work with a site coordinator from the school of education, Annie Allen, Ph.D. (annaruth.allen@colorado.edu), to create a unique after school experience.

Undergraduate students (UGs) enrolled in an undergraduate course at the School of Education are required to spend time at the site to fulfill course requirements. Each UG works with up to 3 children enrolled in the after-school program. They play board games such as chess and clue and do technology based activities such as “Craftopolis” and AgentSheets using laptops in the library. Students decide what activity they would like to do and the UG supports the child(ren) in completing the task card for the level they choose to do. There are typically 3 levels of an activity - beginner, intermediate and expert. For AS, there are Bridgebuilder, Virus Attack, and Frogger task cards. Each has at least three levels of activities for the students to choose from.

All UGs received on hour of training using AS before beginning to work with students. During the training not all UGs had computers to work on and so looked on as a classmate programmed Frogger. We got through the entire game but the pace was fast.

One issue with this type of program is that the UGs can influence what activity the child selects. If they are not particularly comfortable with technology, they may steer their “citizens” away from using AS. Typically there are only 1-3 small groups of students/ UGs using AS on a given afternoon. The task cards are not particularly helpful and since there is just one computer for the group to use, the UG would have to take over the computer to use the tutorial, interrupting the elementary school students who are creating the game. One other concern is that when there is just one computer per group, only one citizen can program at a time and it is difficult keeping the other child engaged in the game design process. To address these issues we are working with the Graduate students to make the task cards more helpful and to provide alternative access to the online tutorial for the UGs.

Something unique for this site is that even 1st graders have access to AgentSheets and Scalable Game Design activities.

Kepner (DPS) <David: look at letter from Kipp Bentley>
Science Discovery <Fred: advanced games, all girls>
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 Site Address:
University of Colorado, 3400 Marine St., Boulder, CO

Phone:
(303) 492-7188

Class Director:
Barbara Monday (barbara.monday@colorado.edu)

Instructor: 
Fred Gluck (gluckf@colorado.edu) 

Science Discovery is an outreach program of Colorado University. Among its components are summer and after school classes for students from pre-K through middle school and early high school. Class sizes are strictly limited in size, usually between 12 – 15 students, as well as in age/grade level range.

One series of classes offered both after school and during the summer is called “Video Game Design”. The class has been limited to 12 students so far. Summer classes are generally full with waiting lists. Summer classes consist of five consecutive 3-hour classes in a single week; after school classes consist of five 1.5-hour classes once per week. Most students are middle school students, although some students have participated at both the upper elementary and early high school level. All classes are offered on a fee basis, although there are some scholarships available. There is no restriction or selection of students on either ethnic or gender basis. The one disappointing aspect of the classes from the standpoint of encouraging students to enter STEM fields is that very few girls sign up. With respect to a few Asian American students, there has been little participation from ethnic minorities, as well.

To date, all but one of the classes have been introductory to students new to the AgentSheets software. In summer, 2010, the first advanced class was offered, with a prerequisite of past participation in a prior introductory class.

Because all of the participating students self-select into these classes, usually having some extensive computer experience, the pace is significantly faster than the curriculum the IDREAMS 6th grade Frogger game design curriculum. For example, students in the summer introductory classes easily complete the entire Frogger design, sometimes with embellishment, in the first 3-hour session, including learning to upload projects to the Scalable Game Design Arcade (SGDA). By the third session, students have completed two additional projects, including an initial exploration of artificial intelligence computational thinking patterns involving collaborative diffusion and hill climbing, a la the Pacman game. In the first three sessions, there is a reasonable amount of instruction in various techniques and computational thinking patterns. The final portion of the class allows the students to create projects of their own design.

The advanced class, first offered in summer, 2010, was an experiment to observe what students would choose to do, rather than significant structured instruction. By way of review, as well as initial assessment of student capabilities and currency (some students had taken their introductory class as long as two years previous to this class), students were asked in the first hour to create a simple tracking game using diffusion and hill climbing. This was basically the only significant structured instruction of the class. Subsequently, students were asked to create their own project designs, and particularly encouraged to try exploring simulations beyond games. Some students chose to spend most of the remaining sessions honing a single project. Others created two or three projects. One student created a dozen projects. 

There has been no formal surveying or post-class tracking of students to determine their continued interest in either video game design specifically or STEM pursuits in general. However, one student from the 2010 advanced class and his parent have kept in contact with the instructor on his continued interest in both AgentSheets and scientific simulation. This student has a keen interest in molecular biology and a desire to apply simulation to pursue investigation and treatment of cancer.

Monarch <Jason: about Sue Johnson>
South Dakota Sites <Ian: have now a summer program>
[image: image26.png]


Site: Loneman Day School

Mailing Address: PO Box 50, Oglala, SD 57764-0050

Physical Address: S BIA Rd 41, Oglala, SD 57764

Phone: 605-867-6875

Administrator: Deborah Bordeaux (dbordeaux@isnawica.org)

Teacher: Carol LaDeaux (cladeaux@isnawica.org)

Site: Wounded Knee School

Mailing Address: Box 350, Manderson, SD 57756

Physical Address: N 1 Main, Manderson, SD 57756
Phone: 605-867-4350
Administrator: Marnee M. White Wolf

Teacher: Thomas White Eyes (twhiteeyes@gmail.com) 

There were originally two sites on the Pine Ridge Reservation for this year. Currently there is one active site on the Pine Ridge Reservation at the Loneman Day School. The teacher at the Wounded Knee District School was unable to reach a contractual agreement with the school and is not working there this semester. Something to note about the teacher at the Wounded Knee District School is that he was originally a tribal college student at Oglala Lakota College during the first year and then transitioned to being a teacher for the second year of the project. 

At the Loneman site, the teacher has decided to make AgentSheets her primary teaching resource. Due to her schools emphasis on math and reading this year, her classroom time has been reduced to 38 minutes, so she has decided to focus primarily on Scalable Game Design. So far, she has taught her 7th graders Frogger. Soon she will have the 6th graders work on creating Frogger and the 8th graders in the school will work on Pacman. All of these classes meet daily.

Recently we have also had interest develop in starting new sites within the Shannon County School District on the Pine Ridge Reservation as well as on the Rosebud Reservation in the Todd County School District and St. Francis Indian School. We are also attempting to make contact with the Little Wound and Pine Ridge Schools to gauge their interest in participating.

WatchCare Academy <Ian: have Laura write a paragraph>
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Site Address:
3545 Fairfax St, Denver, CO 80207-1110

Phone:
(303) 320-4346

Principal:
Ms. Perry

5 Teachers training to participate

WatchCare Academy is a non-profit, private school, serving black students from Kindergarten through Eighth grade in the Denver area. Established in 1985, WatchCare has a well-deserved reputation for excellence in the educational community of Colorado. Since WatchCare is a very small school with under 100 students, the teachers usually are responsible for more than one subject area. So training these teachers who have multiple subject responsibilities for the Scalable Game Design Project is doubly exciting. Training for WatchCare has just begun, but its potential for expanding the project into the larger black community of Denver is unlimited.

WatchCare Academy was brought to our attention by one of our recruited students from the Community College of Aurora. This student is participating in the actual teacher training at WatchCare and will eventually be the support person for the school. Another interesting dimension is that the actual training for the WatchCare teachers is being conducted almost exclusively by the community college students who were trained at the 2009 Summer Institute. These community college students have been supporting the project teachers for over a year and are now sharing these unique experiences with the WatchCare teachers while training them in the software use. As an example of the excitement that this project generates, a few of the teachers were hesitant about signing the consent forms before the training session started. During the session, as the community college students instructed the teachers, using anecdotes as well as directions, the interest increased with laughter. When the first session was over, these teachers signed and handed me their consent forms with obvious enthusiasm about the next training session. Unfortunately, we did not take a photo of this session, but it would be the epitome of bringing diversity together for the purpose of educational advancement through the auspices of the Scalable Game Design Project.

South Central Wyoming (Rock Springs, Wyoming) <Andri & David: expansion into Farson, science/STEM workshop, looking for sustainable funding>
[image: image28.emf]Site address:
East Junior High School, 831 Gobel Street, Rock Springs, WY 82901

Phone:
307.352.3474

Principal:
Kelly Boren (borenk@sw1.k12.wy.us) 

East Junior High School is a school in Sweetwater County School District #1in the southwestern corner of Wyoming. The district serves the communities of Rock Springs, Farson-Eden and Wamsutter. The school currently runs a pilot program lead by Jason Reub but has the potential to explode in the entire Sweetwater district and surrounding school districts.

We started collaborating with this school when we were contacted by the 21st Century Community Learning Centers Program Manager for the Wyoming Department of Education in the summer of 2010 to provide a brief workshop for students coming from Wyoming to Colorado. The Wyoming Department of Education was one of four states to receive the NASA Summer of Innovation Grant. In conjunction with the grant, the Wyoming Department of Education sponsored a Science, Technology, Engineering, and Mathematics (STEM) summer camp for 600 kids entering grades six through completing ninth. They brought the students to Denver in early July and requested if would be possible to bring some of the kids to the University of Colorado at Boulder to learn about Scalable Game Design. On short notice, we were able to accommodate 25 of those kids in a single workshop session, in which we offered an abridged version of the Frogger unit. Jason Reub was one of the accompanying teachers and Kelly Boren, the school’s principal, was also there. The two were impressed by the students’ engagement with the game design activity and jumped at the opportunity to implement it in their school. They came back to Colorado for training later in the summer and when the school year started, they created a new class for Mr. Reub to teach, called Introduction to Technology, to implement Scalable Game Design as the entire curriculum for the semester-long class. They are currently also offering Scalable Game Design as an enrichment activity in an after-school setting. Mr. Boren and Mr. Reub have been spreading the Scalable Game Design idea to their district administrators and colleagues (teachers and principals) in their district and other districts in the area. We have incorporated the East High School site as a pilot site in this phase and we will invite the entire Sweetwater County district and other Wyoming districts to participate in a potential scale-up project. 

The project team was invited for a site visit to formally present the project to teachers and district administrators, train additional teachers, and visit the new class. They organized a two-day event, which was a combination of Scalable Game Design and math-based activities from the Freudenthal Institute (Dr. David Webb, the project’s co-PI is the director of the US branch of Freudenthal Institute). Event participants included:

	Name 
	Email
	School
	Subject

	Jason Reub
	reubj@sw1.k12.wy.us
	East Junior High (EJH)
	Vocational

	Tammie Martinez
	martinezt@sw1.k12.wy.us
	Quest White Mountain
	GT

	Sara Bracken
	brackens@sw1.k12.wy.us
	School District Personnel
	Media Specialist

	Wendy West
	westw@sw1.k12.wy.us
	Quest Lincoln
	GT

	Ed Decastro
	decastroe@sw1.k12.wy.us
	Independence High School
	Math

	Lorraine Jolley
	jolleyl@sw1.k12.wy.us
	Independence High School
	Math

	John Thibeault
	thibeault@sw1.k12.wy.us
	EJH
	Special Ed Math

	Shari Kumer
	kumes@sw1.k12.wy.us
	EJH / Independence High School
	Graphics

	Mike Swenson
	swensonm@sw1.k12.wy.us
	EJH
	Math

	Cathy Ronick
	ronickc@sw1.k12.wy.us
	Independence High School
	Web Design

	Carla Hester-Croff
	chester@wwcc.wy.edu
	Western Wyoming Community College
	Computer Science

	Rudy Stevens
	stevensr@sw1.k12.wy.us
	EJH
	Math

	Mark Bedard
	bedardm@sw1.k12.wy.us
	EJH
	Math

	Jacob Summers
	summersj@sw1.k12.wy.us
	EJH
	Math

	Brady Nielson
	nielsenb@sw1.k12.wy.us
	EJH /Rock Springs High
	Math

	David Sunday
	sundayd@sw1.k12.wy.us
	East Junior High
	Math


We gave the basic Scalable Game Design training to about 10 teachers from East Junior High and other schools in the district. The Frogger activity was well-received, but we also showcased math-related activities and software features, as there was a demand for content-related connections of game design from the content teachers (mainly, math teachers). During the visit the Assistant Superintendent and other district administrators (e.g. the Director of IT) stopped by to observe and meet the team. We also had the opportunity to talk with Carla Hester-Croff, faculty in Computer Science at the Western Wyoming Community College, whose students have already started helping out in Mr. Reub’s class. Western Wyoming Community College is ranked 15th in the nation among community colleges (http://www.washingtonmonthly.com/college_guide/rankings_2010/community_colleges.php) and the Computer Science department is looking forward to working with East Junior High and the Scalable Game Design project to create opportunities for their students to mentor K-12 students and support the project implementation. Ms. Hester-Croff and Mr. Reub are already planning a Summer Computer Science camp to include the Scalable Game Design. Ms. Hester-Croff also recently presented the Scalable Game Design project at the University of Wyoming Computer Science articulation meeting.

On the return trip, the team stopped at the University of Wyoming in Laramie to meet with Dr. Robert Mayes, faculty at the School of Education and Director of the Science and Mathematics Teaching Center, which provides the majority of the professional development to teachers in Wyoming. The meeting could not be any timelier, as the Center is currently looking to incorporate game and simulation design activities in its offerings. We will explore further collaboration with the Center in the near future.

Ms. West, a district Media Specialist for the Sweetwater district, wrote a press release about the project and site visit which she submitted to the local paper for the following article:
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Young People Project <Alex: new ITEST site>

Kites <Nadia>

Saturday Academy <Andri>
Major findings resulting from these activities

In the second year of the project, we can not only report overwhelming participation serving as strong indicators of motivation of students as well as teacher, but we have also developed new research instruments allowing us to quantitatively assess student performance. A framework called the computational thinking patterns was initially devised to teach computational concepts found to be in common between game design and computational science at a high, phenomenalistic level. Meanwhile, we have developed two instruments to automatically tease out computational thinking patterns from artifacts submitted to the Scalable Game Design arcade (CTP Graphs) and to a test to determine whether learners can identify patterns and apply them in different situations. The findings can be summarized in three categories:

· Motivation: Student motivation is extremely high. Most students enjoy game design independent of age/grade, gender, ethnicity, and location (inner city, rural, and remote Native American communities). Keep in mind most students are participating in the project through non-elective, formal courses. In other words, these are not typically self=selected students participating in after school programs. Even in the few cases in the motivational data when the survey suggests negative correlation, teachers have found some possible explanations. An example would be "When I get to high school, I want to take computer classes" Teachers speculate that many of the students do not think of the current game design course as a computer class. The experience of most middle school students with computer classes is often limited to keyboarding and powerpointing, both of which do not generally generate a lot of interest. 

· Performance:  We consider the ability to measure computational thinking through the computational thinking patterns as an important breakthrough. For now, we have used a visualization of the computational thinking pattern analysis called the Computational Thinking Pattern (CTP) graph as output. Every game submitted automatically triggers a CTP analysis with will create CTP graph to be inserted into the web page containing the game. The CTP graphs have been well received by teachers, principals and even parents. There is still a pending suspicion towards games by the general population. Having a measurable outcome helps to deal with this criticism. Even better is the ability to find early indicators of transfer from game design to computational science. Additionally, we have also created a computational thinking survey that can assess the perception of computational thinking pattern outside the scope of computation. Our most exciting finding is that we begin to see early evidence of transferable skills between game design and computational science. The most surprising part is not such much that transfer between game design and computational science exists but that we can actually being to measure it. The findings of transfer cannot be yet considered conclusive, but are very exciting, as they appear to suggest that game design really does have strong educational consequences.

The following sections describe some of the findings gathered during the summer institute, share the results on student motivation, and document some of the early student performance data. 
2.1. Findings from Summer Institute <David>
As with last year’s cohort, the involvement and engagement of Community College students during the summer training and during the first cycles of implementation at the middle school sites has been noteworthy. Last year, at the 2009 Summer Institute, one of the remarkable results was the extent to which the two-week experience had influenced students’ future plans for education or career. With a new group of Community College students in the 2010 Summer Institute, we observe a similar pattern of influence. Below are representative responses to the survey prompt “Has this institute influenced your future plans for education or career? If so, how?”:

· It has made me aware that tools exist outside of my normal realm of "life and thought" and the need to actively pursue education / inquiries into other venues to find things that can be directly applied to other educational pursuits. AgentSheets made this possible through providing a tangible tool and defining the computational thinking approach to problem solving.

· At first I was taken aback, thinking that I could never create games as good as the new ones coming out now. But after getting past certain frustrations I realized how great and satisfying it was to have a game I'd designed and programmed myself. I'm still unsure about the path I will take, but computer science has definitely become a possibility.

· Yes, it has influenced how I've previously foreseen my future career because I had previously not even considered the computer science field, but now it is an ongoing debate in my mind between that and biochemical engineering...but I hope to find some balance between the two that I can pursue.

· It's gotten me interested in the math and science aspects of AgentSheets... I tend to like the math/science simulations better than the actual games so if anything, it's gotten me more into science. 

· I was originally going to go into Philosophy to become a teacher. This course has geared me more towards computer science. I will still want to minor in philosophy but I want to change my career path to a more computer related field for sure.

· definitely want to continue on the path of IT

· I may take a few more classes in game design.

· Honestly I don't see myself going into a career or college major involving game design. I do, however, appreciate that I got this experience because I feel like it has opened my mind a great deal. I also was glad to get the opportunity to spend some time on the Boulder campus because I am thinking very seriously about attending college here. 

Of the 13 responses to this prompt, 8 indicated some educational or career influence and 3 indicated so influence in future pursuits. Nevertheless, Community College student responses to the 2010 Summer Institute Evaluation Surveys demonstrate that this approach continues to have a significant impact on the majority of participating community college students’ future education and career plans.

A formative evaluation of the summer institute was documented in pre-institute interviews, and surveys completed after the first week and second week of training. For the community college students, the pre-institute interview was quite brief and included questions asking them to describe their community college program and their prior experiences with computer science, game design and working with younger students. The interviews for the middle school teachers included prompts to address educational background, entry into study, conceptions of student learning with computers, prior professional development experiences, and issues of school capacity. We also asked teachers to describe computational thinking. 

As with the 2009 Summer Institute, prompts in the 2010 Summer Institute surveys addressed the organization of the institute, participants understanding of their role in the project, what they learned about game design, recommendations for future institutes, and how they would describe computational thinking. 

With only one exception, teachers and community college students agreed that institute was well organized and were able to accurately describe their role in the project. With respect to the purpose of the iDREAMS project, Community College students understood the academic objectives and some were able to articulate the strategic goals for the ITEST program. As described by one student in her exit survey, “This project is designed to teach students about science and math through game design. This makes them more likely to consider careers in these fields because they will begin to see them as enjoyable.” A teacher also noted the strong motivational aspects of this approach, “Game design is not just making and playing. Game design, especially when focused on core subject learning, is the ultimate way to secretly engage students and allow them to learn the how, why, and what if aspects of lessons.”

With respect to teachers’ self-assessment of what they learned from the 2010 Summer Institute, teachers gave specific examples of how they could transition from designing Frogger to designing more complex games (e.g., Pacman, Sims) and STEM simulations. One teacher wrote, “(I learned) more about the connections with math/science with the SIMS demos. The virus and ants lessons were really excellent to get ideas for how to address those units with the students. I was totally glued to the ants model on Wednesday.” Many teachers noted the value of computational thinking patterns and how similarities between agent behaviors (and subsequent programming requirements) could be used to support the transition from game design to simulation design. 

· What I have learned is how to explicitly explain how the computational thinking patterns can be transferred to other content. 

· (I learned) how games from frogger to sims all have things in common- like lf/then statements and mathematical computations, yet still easy enough for a middle school kid to understand.

· This week, I learned how to build pacman and how to use simulations in a variety of ways. This week also helped me to develop a clearer picture regarding computational thinking patterns. 

· Reviewed diffusion, which I badly needed as I could not figure out how I did my rally car (my first Pacman like game) last year. I am not a Pacman fan, but did a version this year and it was fun. I learned how to build a counter and used counters to end the game. Finally, the exposure to the number of simulations was fabulous as I can use this w/ my math and science teachers to hook them. I struggled w/ a hook to bring one up this year.

Following the pattern from the results to the 2009 post institute survey, the 2010 post institute survey showed unanimous agreement among teachers and Community College students that: 

1) students can learn more about math and science through game design

2) middle and high school students should have opportunities to design games and simulations, and 

3) opportunities to design games and simulations would motivate more students to pursue careers in computer science.
2.2. Findings on Student Motivation <David: pointer only to: (real content in appendix C) use the 5 page appendix from CE21 and the tech report>
2.2.1 Student Motivation Survey

Student motivation is quantitatively measured with a pre- and post- survey by the external evaluators. Please see External Evaluation appendix for details.

2.3. Findings on Student Performance

2.3.1. CTPA: skills and knowledge transfer <Kyuhan: learning trajectories and diversions>
Over 2000 games (Table 1) have been collected from K-12 students on the Scalable Game Design and analyzed for Computational Thinking Patterns (CTP). A unique CTP graph is automatically generated for each submission (Figure 3), representing a semantic similarity measure between the submission and nine representative CTPs. 
The CTP graph can help users, such as teachers or students, more effectively interpret and evaluate games. Furthermore, this CTP graph is automatically generated when a student submits her/his game to the Scalable Game Design Arcade (SGDA) giving instant feedback.

Semantically analyzing a given student’s games from the beginning of the semester as compared to their final project (especially a science simulation), could offer an opportunity to discover potential knowledge transfer. 

Analyzing a student’s submissions over time could also illustrate knowledge transfer. For instance, a scientific simulation created by one student with the accompanying CTP graph (Figure 8, right), shows how he mixed and combined computational thinking patterns that he had learned and used when previously programming the Sokoban game (Figure 7, left) and the Sims game (Figure 7, right). The CTP graph of his science simulation is very similar to the combined CTP graphs of Sokoban and Sims (Figure 8, left). Consequently, for this student, the CTP graphs is a first indication that knowledge transfer has occurred from game to simulation creation.
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Figure 7: CTP graph of Sokoban game (left); Graph of Sims game by same student (right)
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Figure 8: Combined Sokoban and Sims CTP graphs (left); Graph of Chaos Theory Simulation by same student

This kind of analysis is still in its infancy for the project, but the initial indications of knowledge transfer are exciting. Limitations of the CTP graph include the arbitrary nature of the specified computational thinking patterns, the difficulty in differentiating similar patterns, and the number of computational thinking patterns chosen for the CTP graph. Among the chosen computational thinking patterns, a few, such as diffusion, are not depicted as accurately as the others, such as hill climbing. Although this anomaly needs to be further investigated, it does not taint the relative accuracy of the CTP graph, nor diminish its value for detecting the presence of knowledge transfer in these situations.

Analyzing computational thinking patterns in multiple combinations is a step closer to demonstrating the depth and breadth of students’ knowledge. The semantic nature of the CTP graph allows us to evaluate and visualize a program’s actual underlying meaning. A syntactic evaluation of a student’s learning only shows the student’s knowledge in a very limited context. Moreover, the implementation of a given student’s previously learned computational thinking patterns to a scientific context gives us a clearer picture of how the student transferred new knowledge to a new situation, demonstrating that through the CTP graph comparison knowledge transfer exists.

2.3.2. Computational Thinking Survey <Krisa: AERA paper>
Another way to measure knowledge transfer is the Computational Thinking Survey described above. We have just launched this evaluation instrument in this year’s implementation. To date we have received 43 teacher/Community College student responses and over 100 student responses to the CT survey. We are currently analyzing student responses to summarize and report how students articulate computational thinking patterns. From the data we see an emerging portrait of student descriptions of computational thinking patterns. Some students use formal terms such as absorption and generate in their responses. Others provide less formal but nonetheless accurate descriptions of similarities between social and natural phenomena in the video and games or simulations they have designed. 

For example, in the Pacman portion of the survey students observed a kick return for a football game in which the ball carrier returned the kickoff for a touchdown. The social behavior in the video is similar to the ghosts chasing Pacman using a combination of collaborative diffusion (to distribute the “scent” for the Pacman) and hill-climbing (so the ghosts could follow a path using stronger “scent” values – i.e., climbing a hill of larger and larger values). During the summer institute, participants offered the following of responses to the kick-return video (note: this is a random sample from the 43 responses received):

· This could resemble diffusion and hill climbing. The players on the other team gravitate toward the highest heat or scent value (in this case, this horrid body odor of the opposing team). They collaboratively seek out the opposing team's high scent value, as gross as that sounds. Yummmmmmy arm pits.

· The rest of the other team chases after the one with the ball, much like how in Pacman, diffusion is used to give Pacman a sort of "scent," and the ghosts use Hill Climbing to trace that scent. Though technically, the trace is put on Pacman and the floor.

· The player holding the ball is pacman, the other team chasing the players are like the ghosts. (Diffusion and hill climbing)

· Both are seeking - the football players are seeking the player with the ball and the ghosts are seeking Pacman.

· This is a method of either seeking or tracking. They're all seeing/tracking the ball. 

In responses 1 through 3, both hill climbing and diffusion are correctly identified. In responses 4 and 5, “seeking” and “tracking” are used as descriptors and do not include the use of formal CT Patterns terms. 

When comparing students’ responses to the video we found that most students were able to identify the analogous “ghost chasing the Pacman” exemplified in the kick return. A modest percentage of students also described the video using formal computational thinking pattern terminology:

· This video is like pacman because it is simmiar to the way divusion works. (i.e., diffusion)

· Getting the pac man like the scent value

· It is like the pacman game because the pacman and the ghosts crash into each other, and all of the football players make collision.

· The guy colides with another guy like pacman colides with the ghost 

· Like the ghost who track pac man the defence tracks the offence

· The Ghosts (or the football players) are trying to track and eat (tackle) pacman (or player with the football)

From the students responses from this class we can infer that computational thinking pattern terms are being used in class discussions, and that the term “tracking” is being used as an informal referent for hill climbing. Collision is also correctly identified by several students, although for the purposes of this video it is a secondary CT Pattern. It is worth noting that the student responses are from classes taught by the teacher whose wrote Response #1, in which gave a more colorful interpretation of the relationship is offered. In her description, scent and heat are used immediately after the correct identification of diffusion and hill climbing. Some of the same terminology is evident in student descriptions to the same prompt four months later. 

To date we have responses from at least 30 students for each section of the CT survey: Frogger, Pacman, and STEM simulation. As suggested in the above discussion, the analysis of results is in process. We are enthusiastic that such an approach could be used to document student reasoning about analogous relationships between social interaction, natural phenomena, and computational thinking patterns that can be rendered in programming simulations and games. 

3. Opportunities for training, development and mentoring <Alex update numbers>
For this reporting period, we the following participants were involved in training and mentoring activities:

· 3 CU faculty members from Computer Science and the School of Education have participated in research, including training and mentoring activities.

· 5 Graduate Students from the Computer Science department (1), the School of Education (2), and Communication Department (1) have participated in research through evaluation design, data analysis, project administration, curriculum and curriculum material design, and implementation support (site visits to schools). 

· 30 Middle School Teachers have received training on how to teach game design and computational science during the Summer Institute 2010..

· 16 Community/Tribal College students have received training on game design and teaching/support practices during the Summer Institute 2010.

· 35 other instructors of elementary and high schools as well as after-school programs have also received training in Scalable Game Design in the course of the reporting period.

4. Outreach activities

The entire focus of this project is outreach. Most of the activities reported in the sections above are outreach activities

Appendices

Appendix A: AgentSheets Inc. Sub-award Report <Nadia>
Important to a successful implementation of the Scalable Game Design are improvements to the AgentSheets game and simulation authoring tool, based on school experiences and teacher feedback from the Scalable Game Design project. We have the unique opportunity and capability to modify the software used, since the developing company is participating in the project in the context of a sub-award. AgentSheets 3 is a significant new release of the AgentSheets tool that came out in January 2010. It includes several features that were implemented to directly support the Scalable Game Design project, including the new Conversational Programming paradigm, improved workflow, and integration with the Scalable Game Design Arcade for simple ways to share simulations and games created with AgentSheets. 
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Conversational Programming is a revolutionary, patent pending, new paradigm helping users to create and understand programs. It is like having a programming buddy inside your computer, who at your program as well as your data. Constantly executing your program, the programming buddy provides immediate feedback when you change your program or your data. Programming is no longer a monologue, but becomes a conversation. Moreover, unlike visual programming approaches, which only help with syntactic challenges, such as avoiding missing semicolons, Conversational Programming helps you with the semantics, that is, the meaning of your program. Is this condition true right now? Would this rule fire? Why does that rule fail? The Conversation Programming buddy gives feedback about all these in a non-intrusive way. Conversational Programming even provides information about programs you have not yet written. 

Conversational Programming is the perfect tool for Computational Thinking. The programming buddy visualizes the consequences of your program before it is complete and before you run it. Rules and conditions of the selected agent will be annotated in real time in green and red. A green condition is true, a green rule could fire. It helps you detect problems with your logic. Which rules could never fire? How does rule order matter? These make debugging for the middle school students engaged in Scalable Game Design and their teachers or support (community college students) easier.

Improved Workflow includes improvements for project coherence, wiki integration, and new language pieces. AgentSheets Inc. has redesigned the user interface to help users, especially the middle school students, keep their projects organized. One such change involved the elimination of the file chooser for the worksheet. There was really no good reason for the user to be able to save their worksheet outside of their project folder. We noticed that students might save their project over a shared school network and then later also save their worksheet on their local disk. That way they would end up losing their worksheet. To prevent this type of error, we now automatically save the worksheet inside the project folder. Another problem often occurred when a user created a project nested inside another project. The user often then had trouble finding the correct version of the project. AgentSheets 3 has a system of checks to verify that the project is being produced at a valid location. If this is not the case, then the program alerts the user to the problem and [image: image30.png]


suggests a remedy. 

The new Design button allows for integration with the Scalable Game Design wiki, with its easy one-click access to the wiki. The provided designs include background information, links to standards, lesson plans, and, in some cases, support material for grading. If a project is open, the design button will link to the lesson plan for the project that shares the same name as the currently opened project. If no such lesson plan exists, the button will link to a new wiki page where you can begin a collaborative wiki page for the given project. If no project has been opened, the design button will link the user to index of all designs that currently exist. We encourage users to use this feature to share background information about their projects or extend existing descriptions and provide help by including their own lesson plans and any additional information they may have created, such as slides, videos or sample projects. 
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Frogger Design

Frogger is a classic arcade style game from 1981
developed by Sega. This design is about a frogger-
like game which is a good first game design activity
for students with no programming background.
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Gameplay

You are a frog. Your task is simple: hop across a busy highway, dodging cars
and trucks, until you get the to the edge of a river, where you must keep
yourself from drowning by crossing safely to your grotto at the top of the
screen by leaping across the backs of turtles and logs. But watch out for
snakes and alligators! (Sega, 1980).

Tutorials

= Frogger tutorial part 1: user controlled frog, road with trucks moving on it frog can be hit by
truck.

= Frogger tutorial part 2: rivers with logs and turles; frog is transported on log and turtle, frog
‘cannot swim, game is won when frog reaches grotto.

= Frogger Cheat Sheet: An extremely condensed tutorial that gives students the bare minimum
needed to complete their frogger game.

UNDER CONSTRUCTION:

= New Frogger Tutorial: An attempt to make a more effective tutorial by reducing the text and
‘adding short videos to describe each step.

Examples [edit]

= Scalable Game Design Arcade froggers &




AgentSheets has also increased the expressiveness of its Visual AgenTalk (VAT) language with language extensions to make programming even more powerful. The new Transport action was a direct result of implementing the Scalable Game Design Frogger unit. Because programming can be intimidating at first, we wanted to make this first project a little less daunting. To this end, a new action called Transport, which acts quite similarly to the move action, but in addition “transports” all agents stacked on top of the agent issuing the transport, has been created. This action would be helpful because creating a log that also moves the frog sitting on top of it as it floats along was often reported to be the most challenging part of the Frogger game creation process for new users. Also, because of user requests from students using AgentSheets in the Scalable Game Design project a new Yes or No Dialog condition, which enables programs that can ask users yes/no questions, was added. Users can customize the questions as well as the labels for the answers.

One of the most important improvements in AgentSheets was the integration with Scalable Game Design Arcade. The Scalable Game Design Arcade is a web-based collection of games and simulations to which middle school students upload their creations. The first semester implementations for Scalable Game Design revealed that uploading to the Arcade was actually more difficult than making the actual games for middle school students. The process included creating an applet, multiple zip archives, and a screenshot of their project. We simplified the process for the students with the Submit to Arcade tool built into AgentSheets. It automatically makes a screen image, wraps up the entire project (including a Java applet), and navigates to the Scalable Game Design Arcade to submit the project.

[image: image14.png]806 Scalable Game Design Arcade
<[> 55 htp://scalablegamedesign.cs.colorado.edu/sgda/event/universityofcoloradoboulder/ 20 10csci 7000/ frogger/ ¢ J(Q- Google

[l
I
SCALABLE SCALABLE SCALABLE |
GAME DESIGN GAME DESIGN J
arcade ‘AME DES I‘N wiki
Username: Password: Login
[Forgot Password?] Not registered? Sign-Up!
‘Homq Class Selection Homework Submission Free Arcade Forum Support About

+ Description + Rate ¢ Dateadded ¢ DateModified + [Views~
Frogger! Your goal is to collect | Rating: 4.5/5 (2 votes cast) 100119: 100119 : 106

all the flags in the level, while 20:44:14 21:28:39
watching out for cars. Also, o oo

Frogs don't know how to swim,

50 make sure not to fall in the

water! You only get 3 lives per

level.

21

oasheim

Use the arrow keys to move Rating: 3.0/5 (2 votes cast) 100118 : 100118 78

the frog. Don't get hit by trucks 17:17:39 17:17:39
or fall into the water. Reach the W M W
grotto(flag) to win!

U]

auyeung

IS





In addition providing the software to schools for free, AgentSheets Inc. is playing a key role in the project, with contributions such as teacher training, curriculum development, evaluation design, and school technical support. 

Appendix C: External Evaluation: Student Motivation Survey <David: tech report>
The student motivation survey, which was developed by Factum Research LLC in May 2009, was administered by teachers through school year 2009-10. This section describes the preliminary results from the last school year as well as highlight administration activities for the current school year. 

Results for School Year 09-10

The purpose of the survey is to assess the impact of Scalable Game Design on student motivation to pursue computing. For this reason, the data are collected before the unit and after the unit, creating matched pre and post data for each student. 791 students had matched pre and post data last year. Since we use a simple matching of student initials, teacher, and birth date, if any of these data are missing it is not possible to match the pre to the post survey. In some classes, the teacher only administered the pre test without the intention of completing the post test. Participation in the survey is dependent upon parental consent and if that was not completed in time, the students could not take the pre-test and even if they took the post test, we did not have matched data. For these reasons, this number does not represent all students who received the unit. 

Of these 791 students, 48.7% were girls and 51.4% were boys. 83% spoke English as their first language, 16.4% spoke Spanish. Some students indicated that they spoke other languages at home including Japanese, Turkish, Chinese Bangli, and Loas. The ethnicity question allows the student to check all ethnicities that apply. This method of collecting ethnicity is aligned with the census and the new federal requirements from the US Department of Education. Therefore, the following percentages represent a duplicate count for some students:

· 54.4% (430) White

· 12.5% (99) African American

· 9.1% (72) Native American

· 5.4% (43) Asian Pacific Islander

· 25.4% (202) Hispanic 

· 14.9% (118) Latino/Latina

· 19.3% (154) Multiple Ethnicities

Figure C1 describes the grades of the students from the matched pairs. Please note that 11 students' did not indicate their grade. Figure C2 describes the students’ age. 
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Figure C1: Students Grade as Indicated on the Pre Survey
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Figure C2: Student’s Age as Indicated on the Pre Survey

The pre survey asks students about their experience with computers. Of the 791 students with matched data, we found that about a quarter of students (24.3%) had never taken a computer class before. The remaining 75.7% of students had taken at least one and some more than three computer classes. Students indicated they had taken the following computer classes: 

· 79.3% took keyboarding

· 39% took Internet World

· 17.7% took Applied Tech 

· 74.1% took PowerPoint

· 48.6% took other Microsoft Office programs

· 52.8% took Internet Safety

· 27.1% took Game Design classes

· Other classes included Movie Maker, Multimedia, web design, Photoshop, etc

It is important to note that 27% of the students who had taken classes before took game design classes. Again this is a check all the apply question which results in a duplicate count of students. 

88% of students had a working computer at home. Students were also asked to indicate all their computer activities. 

· 79.8% use websites, 9.6% create websites

· 89.5% play games, 16.4% create games

· 17.7% read wikis, 4.4% add content to wikis, 2.1% create wikis

· 74.6% view videos, 26.2% upload videos, 20.9% create videos

· 41% have a social networking page

· 16.8% create music

· 13.8% do computer programming 

Although, we initially planned for the post test to occur approximately 2 weeks after the pre test, we were operating under the assumption that the unit was being implemented continuously every day. As is often the case, implementation varies somewhat from the plan. Some teachers actually implemented once a week for several weeks. Consequently, the time from pre to post varied (as described in Table C1).



Table C1: Duration in Calendar Days between Pre and Post Survey 

	Days from Pre Survey to Post Survey 

	Median 
	18

	Mean 
	21.5

	Std. Deviation 
	15

	Minimum 
	8.00

	Maximum* 
	117

	Valid Cases
	751

	Missing (date variable was missing) 
	43


*90% of the post tests occurred within 33 days.

Based on the analysis of the matched data, there were no significant differences between the number of activities that students did prior to the game design class compared to after t (790) =-.626, p=.53. The mean number of activities prior to the game design unit was 4.13 compared to 4.17 after the game design unit. 
Differences between pre and post survey items were uncovered using both paired t-tests and effect size measures. Table 2 describes these differences for students with no prior computer classes while Table 3 describes these differences for students with some prior computer classes. For the purposes of this report, only items that either have a significant difference according to the paired t test or have a meaningful effect size are included in these Tables C2 and C3. 

Table C2: Results for Students with No Prior Computer Classes

	 Scale: Strongly Disagree to Strongly Agree


	Pre 
	Post
	Effect Size 
	t - test Results

	 
	Count 
	Mean
	Std. Deviation
	Count 
	Mean
	Std. Deviation
	
	

	d) No matter how hard I try I cannot understand computers
	187
	1.55
	0.67
	187
	1.73
	0.74
	0.26
	t(186)=3.54, p<.01

	f) I am good at solving computer problems
	189
	2.36
	0.83
	189
	2.52
	0.86
	0.19
	t(188)=-2.897, p<.01

	h) I am interested in the work I get to do in my (computer) classes.
	186
	3.17
	0.75
	186
	3.03
	0.75
	-0.19
	t(185)=2.514, p<.05

	i) Time goes fast when I am solving problems on the computer.
	188
	2.71
	0.77
	188
	3.03
	0.87
	0.39
	t(187)=-4.332, p<.00

	l) I design games at home on my own computer. 
	186
	1.54
	0.63
	186
	1.68
	0.81
	0.19
	t(185)=-2.468, p<.05

	m) When I get to high school, I want to take computer classes. 
	188
	2.77
	0.84
	188
	2.58
	0.89
	-0.22
	t(187)=3.0, p<.05


Scale: Strongly Disagree (1) to Strongly Agree (4)

Future analyses for the final evaluation report will explore differences between teachers and other demographic characteristics. It should be noted that the above data were treated as continuous whereas the retrospective only questions described below are treated as categorical. This analytic choice was made to ease comparisons from pre to post. Future analyses may treat all data as categorical and use proportional effect size measures (h). 

Table C2: Results for Students with Prior Computer Classes

	 
	Pre 
	Post
	Effect Size 
	t - test Results

	 
	Count 
	Mean
	Std. Deviation
	Count 
	Mean
	Std. Deviation
	
	

	a) Using computers is easy for me.
	590
	3.30
	0.62
	590
	3.36
	0.62
	0.10
	t(589)=-2.36, p<.05

	e) If I don't know how to solve computer problems, I know where to find help
	586
	3.11
	0.80
	586
	3.21
	0.76
	0.13
	t(585)=-2.8, p<.01

	f) I am good at solving computer problems
	584
	2.53
	0.83
	584
	2.59
	0.85
	0.07
	t(583)=-2.326, p<.05

	g) I usually understand what is being talked about in computer class.
	588
	3.18
	0.63
	588
	3.25
	0.65
	0.11
	t(587)=-2.57, p<.01

	h) I am interested in the work I get to do in my computer classes.
	588
	3.26
	0.70
	588
	3.17
	0.76
	-0.12
	t(587)=2.87, p<.01

	l) I design games at home on my own computer.
	581
	1.60
	0.77
	581
	1.72
	0.81
	0.15
	t(584)=-3.723, p<.00

	m) When I get to high school, I want to take computer classes.
	585
	2.91
	0.87
	585
	2.80
	0.93
	-0.12
	t(584)=3.366, p<.001

	o) It is important to understand computers in order to get a good job.
	583
	3.21
	0.69
	583
	3.15
	0.70
	-0.09
	t(582)=2.239, p<.05


Scale: Strongly Disagree (1) to Strongly Agree (4)
There are three questions on the post only survey that ask students to reflect on game design. Table C4 describes the percent of students who agreed or strongly agreed with these statements.

Table C4: Students Reflections from the Post Survey. 

	% who Agreed or Strongly Agreed 
	All
	Girls
	Boys
	Students of Color
	White Students 

	I enjoyed designing games on the computer.
	85%
	83.6%
	86.3%
	82.8%
	86.9%

	I am happy with my final game that I designed
	78%
	74.8%
	80.7%
	71.8%
	82.7%

	I would like to take another game design class.
	70%
	61%
	78.5%
	68.8%
	71%


To explore gender differences more fully, we looked at boys’ and girls’ responses to these three retrospective questions by teacher gender (see Figures C3 and C4 below). We found that:

· There was a very high percent agreement for both boys and girls on all items (matched and all post data)

· The only meaningful difference between boys and girls is item c) for matched data. These differences are not as prominent when we look at all post data. 

· There were no strong differences for teacher gender. The proportions are mostly equivalent. There are no differences in strength of agreement for girls whether they had a male or a female teacher. There is a slight trend that boys with female teachers tend to agree more on items b and c.

[image: image17.png]a) | enjoyed designing games on the
computer.

b) I am happy with my final game
that | designed.

c) I would like to take another game
design class.

84%
87

75%
81%

61%
79%

0%

50%

100%

" Girls

™ Boys





Figure C3: Percent of students who Agreed or Strongly Agreed - Girls Compared to Boys (Matched Data Only SY09-10)
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Figure C4: Percent of students who Agreed or Strongly Agreed – Girls Compared to Boys with Female or Male Teachers (Matched Data Only SY09-10) 

Preliminary Conclusions

Overall, most students who completed the survey indicated that they play games but very few create games. We were surprised to find that almost a quarter of the students who took the survey had previous game design experience. Students with no prior computer classes had positive changes on four items compared to five items for students with prior computer classes. Unexpectedly, there were a few items that showed a change in an undesirable direction. However, these items did not have a meaningful effect size. The only meaningful effect size was for the item “Time goes fast when I am solving problems on the computer” with a small effect size of .39 for students with no prior computer classes. 

The three retrospective questions indicate a high percent agreement for all students including both boys and girls and minority students. There is slightly less agreement from students of color and girls compared to white students and boys. The only item where this proportional difference could be considered meaningful is for girls on item “I would like to take another game design class”. Additionally, the gender results indicate a slight trend that boys with female teachers tend to agree more on items b and c. 

These data reflect the first year of implementation of Scalable Game Design for many teachers. Future analysis will compare teachers who have more experience with Scalable Game Design compared to teachers who were implementing this unit for the first time. Since this is a pilot program, these preliminary results are promising. 

Survey Administration for School Year 2009-10 

Based on the results above as well as factor analysis of the survey items, the student motivation survey was modified slightly for school year 2010-2011. The project team met to discuss each item and as a group decided to eliminate the following items from the survey: 

b) I teach my friends how to do things on the computer.

d) No matter how hard I try I cannot understand computers.

e) If I don't know how to solve computer problems, I know where to find help.

k) I would rather do other things in (computer) class than the assignment.

o) It is important to understand computers in order to get a good job.
These eliminated items either did not cluster into the constructs identified by the factor analysis we performed or were not substantively important in the pre post analyses. 

Additionally on the post survey, we added the following questions: 

· What do you think about the AgentSheets unit (e.g. game design or simulation activities)? This questions replaced the previous post survey questions “2.What did you like about AgentSheets?” and “3. What didn’t you like about AgentSheets?”

· If you could design a computer class, what would you like to do? 

Lastly, the online administration of the Spanish student survey was changed. Instead of a separate link for the Spanish surveys, students now all go to the same entry screen. Students then indicate their preferred language Spanish or English and are redirected to the appropriate survey. Very few Spanish surveys were completed last year and we believe this may be due to the separate link required. This new method allows a student to seamlessly pipe to either a Spanish or English survey. All of these changes were approved by the University of Colorado’s Human Research Committee. 

Current Administration for School Year 2010-11

As of September 30, a total of 580 pre and 211 post surveys have been entered for the current school year, the second of project implementation. These totals represent all surveys started this school year. Some of the surveys are partially completed while others may be data that teachers inadvertently entered to test their survey links. A comprehensive clean up occurs at the mid year and end of year prior to analysis. In hopes of increasing the number of students with matched data, given that there is a much greater number of participating students, we now have a shared schedule of each teacher’s implementation. That schedule is checked regularly and teachers are emailed student survey reminders prior to and a few days after their unit. Please note that the disparity between the number of pre and post surveys so far this year does not represent missing data instead it indicates that many teachers were in the middle of implementing the unit. 

Currently, we are creating additional modified surveys to address implementation variation. For example, we have created an abbreviated post only survey for the intensive weekend Scalable Game Design classes. Additionally, we are exploring content-specific surveys. For example, some teachers are teaching the game design unit in math classes, therefore the computer class questions are not applicable. The evaluation team continues to explore how to keep the survey process manageable while addressing these contextual differences. 
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Publications <all: update the wiki publications list to include your papers and posters>
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Products

Updated Scalable Game Design Arcade <Kyuhan: one click submission>
The Scalable Game Design Arcade has been updated with new functionality to 

· easily create school entries, class entries and assignment entries

· analyze games in terms of Computational Thinking Patterns

· visualize the analysis with the CTP Graph

· show 25 other games sharing the most similar programming structure in Scalable Game Design Arcade
AgentCubes <Alex & Kyuhan: added integration to Arcade>
AgentSheets 3 is a significant new release of the AgentSheets tool that came out in January 2010. It includes several features that were implemented to directly support the Scalable Game Design project, including the new Conversational Programming paradigm, improved workflow, and integration with the Scalable Game Design Arcade for simple ways to share simulations and games created with AgentSheets. 
Contributions

Contributions to Computer Science Education <Alex: theory of BPC>
CTP Graphs: Having a tool which could detect the potential transfer of computer science knowledge from games to computational science applications, would tend to increase the breadth and validity of computer science research, and contribute to the growth of the field. As mentioned in this report, the CTP Graphs could potentially demonstrate the existence of knowledge transfer, not just within related computer science fields, but also across disciplinary lines.

Contributions to Computer Science <Kyuhan: CTPA>
CTP Graphs: Having a tool which could detect the potential transfer of computer science knowledge from games to computational science applications, would tend to increase the breadth and validity of computer science research, and contribute to the growth of the field. As mentioned in this report, the CTP Graphs could potentially demonstrate the existence of knowledge transfer, not just within related computer science fields, but also across disciplinary lines.

Contributions to Education <David check>
New Evaluation Instruments: the Computational Thinking Survey is a unique way to assess understanding and transfer of computational concepts the students acquire in game design to other situations.

Teaching experience for Community College students: participating community college students get experience in teaching and some even transition into the teaching profession.

Contributions to Human Resource Development: 

This project directly contributed to human resource development by training elementary, middle school and high school students, graduate school students, community college students, tribal college students and middle school teachers (computer education, math, science, art, language, vocational). 

Contributions to Resources for Research and Education: 

This project creates and refines new cyberlearning infrastructure to help people teach computer science through video game design and the project creates a computational thinking inventory useful for game design as wells as computational science applications. 

Contributions Beyond Science and Engineering: <Alex: update>
This project is inspiring commercialized technology. Input from project’s implementation is informing software development for AgentSheets, a commercial game design authoring software originally developed at the University of Colorado and then commercialized through tech transfer and supported by the National Science Foundation SBIR program. 

The project is informing regulatory policy with presentations to staffers of U.S. Congressman Jared Polis and Senator Bennett on IT education in the state of Colorado.

Conference Proceedings

<copy from Publications>

Special Requirements: Objectives and Scope

A brief summary of the work to be performed during the next year of support if changed from the original proposal.

NEED APROVAL FROM NSF

NO

