








Game Products 
At the end of the study, we had a huge collection of data and this can be called the 

game products. This consists of games on paper in each teams sketch pads (as well as google 

drive), homeworks for each night (google drive), finite state machines on paper and also their 

games they created using the WLCP. Below are some examples of these game products. 

 

Figure 30 : Paper FSMD Game 
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Figure 31 : Paper FSMD Game 

 

Figure 32 : Paper FSMD Game 
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Figure 33 : WLCP FSMD Game 
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Figure 34 : WLCP FSMD Game 
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Figure 35 : WLCP FSMD Game 
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DISCUSSION 
This thesis started with the ambitious goal of creating a programming language and 

software environment for the creation of multiplayer, physically active educational games. I 

consider this goal was accomplished and that each of the research questions have been 

answered to a reasonable extent. I will now revisit each research question proposed in the 

beginning of this report and summarize if the question has been answered or not. 

● Regarding Student’s Computational Thinking 
○ Does a person's knowledge of defining a computational system ​via​ Finite State 

Machines (one way to assess students’ Computational Thinking ability) change 
by designing multiplayer math games (both on paper measures and in the 
WLCP)? 

The results from the pre and post test were used to determine the answer to this 

question. According to the results, students had and overall increase of 17% from the pretest to 

the post test. If you exclude Q2 (study did not focus on modifying diagrams) then the 

participants had an overall increase in 28%. This shows the students gained knowledge on 

FSMDs. 

● Regarding the visual programming language 
○ Is the WLCP suitable for use by K-12 students? 
○ Is it possible to create a user-friendly mechanism to design and play multiplayer 

ubiquitous games (defining these finite state machine-based games digitally)? 

The results from the post study survey was used in determining the answers to the 

research questions above. According to the survey, participants said the WLCP was user 

friendly and easy to use. They also agreed that they think even younger students would be able 

to use it (elementary and middle school). Participants were also able to successfully design and 

play multiplayer digital FSMD games using the system. Both of the questions above are 
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answered with a strong yes. 

● Regarding Students’ Coding and Game Development Processes 
○ How well can someone translate a game they designed on paper into a Finite 

State Machine Diagram on paper? 
○ When transfering games from FSMD on paper to defining them on the computer 

(WLCP FSMD games), did users encounter limitations? 

The answers to the research questions above were obtained by using the embodied 

coding guide and coding the games on paper from day 3 and the games in the WLCP from day 

5. Since all students were able to translate their games from paper to the WLCP, this answers 

our first question. Games can translate very well from paper to the WLCP, however there can be 

some issues, but you can work around them. For our second question, users do encounter 

some issues when transferring their games. This is usually due to limited input and output types 

and not having variables or expression evaluation. Participants were still however able to work 

around this. 
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FUTURE WORK AND CONCLUSION 

The WLCP will continued to be developed by the Embodied Games Research Group at 

WPI with consulting provided by me. New output types such as images, video and sounds will 

be added. New input types such as GPS, RFID, QR Code, another player will also be added. 

There will be overall improvements and bug fixes from things we found during the study that 

need improvement. During the study participants also recommended a copy and paste feature 

and even collaborative editing. These features may also be added down the road for later 

studies. 

I consider this project to be a huge success. All of the research questions that were 

initially proposed in the beginning were answered. More excitingly, the answers to these 

questions were the ones I wanted to see. I wanted it to be possible to create a language and 

game editor for easy creation of embodied math games. This puts us one step closer to schools 

potentially creating entire curriculums about creating games. After working on projects with 

playing games, it was very interesting to see how one would turn out with creating games or if 

creating such a language to create these was even possible. This project has provided a solid 

foundation for The Embodied Research group at WPI to now continue to make improvements, 

add features and run more studies on game creation. 
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APPENDIX A. ​Pretest/Posttest in Computational Thinking  

 
Please answer the following questions to the best of your ability. To help with future research, 

please write an ​X​​ beside any question that is unclear. Thank you!  
 

 
 
 

This is a visual model of how a machine works.  

 
 
1a.)  Can you tell what kind of machine this could be? What does it remind you of and why? 
 
 
 
 
 
 
 
1b.)  According to this model, what would happen if you put three (3) coins in? Can you? 
 
 
 
 
 
 
 
1c.)  The machine is currently locked. What would you have to do to get this machine to go 
“unlocked” and then back to “locked”? 
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This is a model of how a traffic light works. It changes lights based on a timer. 

 
 
2a.)  We want to add a button that a pedestrian could push to cross the street. When pushing the 
button, the light would immediately turn to red. Then it would resume its normal functioning. 
Can you redraw the diagram from above to represent this new situation? What would need to be 
added? 
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Could you design a diagram like the ones before to represent this new situation? 

 
 
 
 
 
 
 
 
 
3.)  Draw a diagram that will represent the output of the ​digital display​ of an elevator and how it 
changes depending on which of two buttons are pressed. Make sure the diagram addresses: 

● When hitting the “up” button, the digital display will show “Top Floor”  
● When hitting the “down” button, the digital display will show “Bottom Floor” 
● The button can be pressed when already at the top or bottom floor.  

 
Draw your diagram below. 
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APPENDIX B. ​Survey about Perceptions of the WLCP’s “Game Editor” 
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