
Project #4: Metaphysical Operation 
Andrew Faubert and Jared Gyorffy 

Andrew’s roles and contributions: I was responsible for the original concept of the operation 

on the bear. The idea shifted as we were developing it from a macabre operation interaction 

intended to evoke awkwardness to a metaphysical operation interaction intended to evoke 

empathy. I was also responsible for the analog set up. Tore apart an operation board game for 

the metal piece intended to be capacitive. I also 3D printed the operation peices and the boxes 

that they rest in. I also cut into and wired the bear and constructed the box that it rests in. 

Jared’s roles and contributions: I was responsible for the coding and physical circuitry for the 

project. That includes the both the processing code and the arduino code, as well as all of the 

commenting in the code. It was also my idea to move away from the physicality of an operation 

board and consider removing metaphysical concepts such as emotion, free will, soul etc. 

Finally, I constructed the circuit diagrams in fritzing and imported them into this diagram. 

What we did together: We made sure to do all of the concept groundwork together to make 

sure that we were on the same page with this project. After that we went shopping for the 

operation board and the teddy bear(s) that we used in this project. We both contributed to the 

scripting of the dialog, as well as the recording of the dialog, and we both did some last minute 

troubleshooting on wednesday to make sure that the project worked as planned. Finally, we 

both sat down and completed this document. 

1. Reflection 
Brief Project Description  We made a metaphysical operation “game” with a teddy bear as the 

“board”. By metaphysical we mean using semiotics to represent abstract concepts in physical 

space. The operation aspect of the “game” is a twist on the classic board game that evokes a 

feeling of empathy from the “players” (or in this case participants). We make use of a processing 

interface to instruct the interactions of the participants and allow for the use of audio files so that 

the teddy bear will talk to the participant and indicate when they have completed an “stage” and 

when they “hurt” him. The screams that the bear has when you “hurt” him plays in the same 

space as the original operation game, replacing the LED and buzzing noise. This is intended to 

make the interaction feel more personal and attempts to make the participant relate to the bear 

rather then it just being a game board. It is very simple to set up the interaction. Much like the 

board game simply plug the wires from the back of the bear into a breadboard setup with the 
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correct circuit and connected to an arduino with the correct code. After that, open up the 

processing code and run the sketch. (For the proper experience increase the contrast on your 

screen to max and turn the brightness.) Follow the visual and audio instructions to complete the 

interaction. We used capacitive sensors in this interaction. They are responsible for indicating to 

the participants when the have injured the bear.  (including clear instructions on how to setup 

your project and interact with it, what sensors did you use, and what do they do? Also, if an 

explanation is necessary, please explain how you made them. 

 

Inspiration: The first inspiration for this project was the idea of a frankenstein's monster. This 

would involve pieces of the bear falling off and similar ideas depending on the reaction. The 

idea shifted with an attempt to evoke empathy instead of awkwardness as evoking 

awkwardness is in my comfort zone. With jared's input i was able to change the idea to 

something more relatable and able to evoke empathy.  

The game Operation, currently owned by hasbro, was also a big part of our inspiration. However 

we twisted the premise away from that of just a game, just keeping the primary interaction 

(removing objects, avoiding the sides). We wanted to retain the intuitiveness of the interaction 

while attempting to  

 

Goals of the Project  We decided to make this project the way we did in order to make the bear 

more approachable while still being a bit in the uncanny valley. We hope to achieve something 

that people will be willing to approach and interact with but then ask questions about what they 

are doing and the potential implications it could have. We worked with the theme of evoking 

empathy from people by making them self aware of what they have done to the bear and in turn 

feel bad for it due to the mistakes they have made. We decided this approach due to the fact 

that making a more macabre version of this project is significantly less desirable to interact with 

due to the innate deterrent that genre has on a larger audience. Evoking empathy not only make 

the interaction seem less threatening but also allow them to ask more self reflective questions 

rather than only thinking of the negatives. 

 

Affordances: speak about the aesthetics you worked with & why • interaction: tell us about the 

interactive aspect of your project; how is interaction integral to the work? 
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Initial versions of the design took a more grotesque approach to the topic of operation, with the 

idea of using the teddy bear to contrast with the macabre interaction. When we decided to 

switch to a metaphysical interpretation of operation, we kept the teddy bear because we still 

wanted the interaction to be approachable. However, once the interaction begins, the user 

quickly learns through the dialog that this is not a light-hearted game. The actual interaction is 

fairly intuitive - because it is based on a known property, users should know what to do when 

presented with tweezers and the “game board”. It will be interesting to see how many people 

blindly follow the bears requests, or if some users will walk away. Interaction is integral to the 

project because we want participants to self-realize the impacts of their actions. This cannot be 

achieved without interaction of some form. 

 

Audience: The audience is adults and is not intended for children. Although the interaction 

does take a twist on a children's game the overall themes, ideas and questions asked are 

potentially slightly too advanced for children. An acquaintance of Andrews had suggested that 

the project could be taken as an educational example, showing how although some aspects of 

the metaphysical can be construed as negative, they are an essential part of the human 

experience and “getting rid of them” would be a mistake.  

Process: 
After doing our conceptual work we went to value village and procured two teddy bears and an 

operation board. Our initial idea was to attempt involved trying to hack the operation board, but 

that proved ineffective so we decided to move towards using arduino instead. We still used 

parts from the operation board (notably the metal sensors) in our final project. We then 

produced a work in progress concept that showcased that we could use capacitive sensors in 

the way we had envisioned. The work in concept only had one sensor, and when triggered 

would simply scream in pain at the user.  
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After this we needed to script out the dialog and determine the exact nature of the metaphysical 

objects we wanted to represent. 
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We got our mutual friend Connor Kingston to do the voice acting because we thought that his 

voice would be perfect for the project. 

 

From here we divided the workload between the two of us, and then came together to put it all 

together. 

Jareds Process: The coding for the project went relatively smooth, it was more a matter of 

making sure everything transitioned smoothly and was not too abrupt. I finally found an easy 

solution to processings opacity “ghosting” wherein layering semi-opaque shapes would never 

add up to 100% opaque. It turns out that turning the contrast up on the monitor actually causes 
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these after-images to disappear as intended. If I were to do the coding over I would probably try 

to find a way to include more visual indicators of the actions the player is conducting. Also, if we 

could find a way to let processing know when the player has successfully removed an object, 

then we wouldn’t have to have the “operation complete” button, which relies on the user 

properly following instructions. Finally, if we had access to more megohm resistors we could 

have made each sensor have different dialog options and reactions. 
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Andrews Process: The construction of the bear as an interactive pieces was overall a smooth 

process with a few speed bumps. Using the metal pieces from the aforementioned operation 

board i found 3D models online that i 3D printed. After much deliberation i along with Jared's 

input found models that were the best physical example of a metaphysical concept. I also 

printed small boxes that the other models would rest in. With appropriate paint on the objects to 

remove the horrible color of the 3D printed filament and allow the objects to be affiliated not only 

with shape but with color, i then started the process of cutting into the bear. Cuting a razor i cut 

some simple holes in the front of the bear and some smaller holes in the back to place the 

boxes with the metal pieces inside the bear and thread wire through the bear so it would 

connect to the arduino. The main problems encountered were the pieces need to be printed 

multiple times to find the right dimensions for the bear and reconnecting the metal to ensure the 

wire would not disconnect. I also constructed the box with a mat white cloth as to keep the bear 

safely contained and not move while people interact with it and to keep the theme of a medical 

operation coherent. Aspects i would change of my process would include using a “bear skin” 

from a build a bear workshop and deliberately sew the holes into the bear before stuffing it. 

Another aspect i would change is 3D modeling every object my self but due to time i did not see 

this a feasible option. 

 

Dream Version: Additional features beyond the scope of this class would help to bring the 

interaction further towards our goal of evoking empathy. For example, animatronics that could 

control the movements of the teddy bear could have the bear move around when he 

experiences discomfort. Additionally, more advanced artificial intelligence and dialog options 

could allow the bear to seem more like a person and less like a project. We want the player to 

feel a connection with the bear, so adding additional realism would help nail down this point. 

2. parts list of all components (and quantities) used in your project. 

9x Jumper wires 

1x Arduino Uno 

1x Megohm Resistor 

1x Teddy Bear 

1x Alligator Clip 

5x Operation board pieces (metal) 

5x 3D printed objects 
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5x 3D printed boxes 

3. diagram & schematic: 
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Because we could not locate 5 megohm resistors, we had to make it so that each 

individual sensor is technically just an extension of one sensor. This did pose some 

restrictions to the project, but overall it ended with the functionality we wanted. 
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