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Goal/Motivation:  

Our motivation for this project is creating a game experience based on sound. We tried to use sound as 

the main media for interaction but we then realized that using sound only might be too hard for 

interaction design. So, we decided to use graphics to simulate the experience of sensing the world 

with sound. To explain the mechanic, players are going to play as a bat, so they can only sense the 

world by sending out soundwaves. 

 

Summary of Study 1 

We wanted to evaluate people’s reactions to our game’s experience. Since it’s a very specific 

experience we aim to deliver (i.e. being a bat), we wanted to make sure that we were achieving the 

appropriate feeling. We had three playtesters go through two versions of our game. Afterwards they 

played both versions, these being the build where players view the action from a top-down perspective 

and a VR build. Subjects were then asked a series of questions after playing both versions. 

 

Summary of Study 2 

In Study 2, we wanted to re-evaluate people's reactions to our game’s experience and make sure that 

we were achieving the appropriate feeling. This time, however, the mechanics had been refined and 

brought closer to the specific type of experience we wanted to convey. Changes included better 

in-game models (trees, rocks, etc.), actual flying, and a slightly improved echolocation mechanic, as 

well as sound effects. The terrain was also changed to more reflect a natural environment (a peak and 

valley were implemented, creating more interesting height variation), and a basic objective was given 



to players (find and seek shelter in specific trees in the level). After playing this version, testers were 

asked a new set of questions. 

 

(Re)Analysis 

After collecting data in both studies, something that stood out was the fact that using small changes to 

the overall appearance and mechanics of the game, we were able to get closer to the feeling that we 

wanted players to experience. From study 1 to study 2, there were no changes made to our game in 

terms of the goal experience, only in appearance and mechanics but, even so, the data showed that 

participants were more pleased with the experience overall and were left with a better impression of 

what the game was all about. This was accomplished by taking specific comments from participants in 

study 1 and applying them to the game version we used for study 2. No participant in the first study 

was able to understand that they were supposed to be a bat, while in the second study it was much 

clearer, based on their responses. This is something that qualitative data is especially good for - 

allowing participants to voice their opinion and implement these changes according to what seemed 

appropriate based on a majority of responses. Ideally, we would’ve liked to be able to include some 

biometric data in our study to go along with the time each participant spent playing to make more 

detailed descriptions of why we think each participant played for as long as they did. The time, in 

seconds, of each participant was, in order: 17, 15, 21, 16, 36, 17, and 29. In general, we could see that 

the participants didn’t take a long time to complete the objective given to them. This may be a good 

thing, as it means that players were able to get a good feel for the experience in a short amount of 

time. Making the game any longer would become tedious for the player, and before making a longer 

experience we would need to add more substance to the game. 

 

Description of Final Prototype 

In the final version, we add more mechanics based on the result of the previous playtests. We 

redesigned the game world from a simple plain to a more complex game world. To enhance the 



experience as being a bat, players can now fly in this game world, rather than just walking. We also 

replace all the game objects from cubes to realistic 3D models including trees, grass, and rocks, so 

players can understand the game world easily. The game starts from a totally dark scene, players need 

to send soundwaves to have visions of their surroundings. Every object that has a collision with the 

soundwave will be lit up and be visible. Their goal in this game is quite clear, find out three trees with 

red leaves in a completely dark area by using the echolocation ability. 

 

Reflection of Design Process 

Getting started was one of the most challenging parts, as initially, the idea for our game wasn’t totally 

clear (there were many different possible angles to approach our game from). However, once the idea 

of players taking on the role of a bat was floated, it became a bit easier to envision what we wanted to 

create and how we might accomplish this.  

When designing the game itself, some major challenges we faced included actually dealing 

with Unreal, as well as being able to successfully implement our mechanics in VR. At first, we 

contemplated using Google Cardboard, as building for Android seemed like it might be feasible. 

However, given the complexity of the needed mechanics (movement and the echolocation being the 

standout ones), we eventually decided to build for Oculus Rift. This would allow us the necessary 

inputs for player interaction.  

It was our first time working on a VR project, though in actuality it was not as hard as we 

initially imagined. The design process was basically the same as designing a 3D game, but there were 

also matters that we needed to pay attention to specific to VR. One of the major problems was the 

motion sickness in VR. We found that if the player’s view changes too fast, it would be easily causing 

motion sickness. When we first added the flying mechanic, players would feel sick after just 5 

minutes play. To solve this problem, we adjusted the speed of movement and view changes, so 

players’ views would be slower and hopefully prevent motion sickness.  



Another big challenge during the development was the use of the light. The rendering was a 

big issue for the game, which made us keep changing our design of the game. The initial idea of the 

soundwave was to send out hundreds of tiny balls. When these balls hit other objects, we add a tiny 

point light there. The effect of lighting the map gradually was cool, but the light rendering cost was 

too heavy for the machine because these lights are dynamics and too many in amount. So we changed 

our plan to add a stationary point light in each object. When the ball hits, we increase the light 

intensity, to prevent from creating too many dynamic lights. This was feasible, but the effect was not 

good, especially when we want some complex objects like trees, bushes or stones, one point light is 

not good for different objects. Finally, we applied emissive materials to every object, which means the 

surface can send out light itself. We made a lot of efforts to make the emissive surface changeable 

during gameplay, and we got the effect like the final version. We realized that the design ideas are not 

always promised to be implemented. Besides improving the skills, the important thing is to keep 

thinking, try to make alternative plans for the design. Maybe there would be better ideas and results 

during the process. 

 

Teamwork Reflection 

Coding was primarily handled by Xinyun, who has the most knowledge about game implementation 

in Unreal Engine 4. Research, data analysis, asset collection, and write ups were evenly distributed 

between everyone else. It did prove somewhat difficult at times to arrange meetings due to scheduling 

conflicts and extenuating circumstances (such as illness). Also, if more of us were knowledgeable 

with Unreal, and if the project were bigger and more complex, it might have been good to use version 

control with something like Github (so everyone could contribute to the game itself more directly). 

However, for this project’s scope, we think that overall this group worked well and that our final 

product was successful. 

 

Reflection on Game Design and User Research 



It was definitely useful to gather user feedback in order to iterate on our game, as it allowed us to 

pinpoint where our shortcomings were and what we needed to do in order to course-correct and more 

accurately deliver our target experience. Frequent and targeted testing involving small changes can 

definitely lead to a more refined end product, and while our game involved some rather sweeping 

changes (we had a somewhat complex game idea, compounded by the use of VR) we feel we were 

still able to iterate at an appropriately granular level.  

Usage of biometric data would have allowed for more quantitative analysis (something like 

GSR might have helped us gauge user engagement with our game at a given time). Eye-tracking 

might also have been useful to figure out where users were looking at any given time, which would 

help us tune UI, graphics, mechanics, etc. Certain metrics like facial expression would have been 

impossible given the nature of our game (the VR headset obscuring most of the participants’ faces), 

but might have been useful in our PC build. If future research and iterations were to be done, it would 

likely be worth conducting studies pairing biometrics with qualitative surveys and interviews for the 

best coverage of player experiences and necessary changes to be made in response. 

 

Game Instructions 

Our game is developed with Unreal Engine 4 and is built to run on a Windows platform (in particular 

Windows 10). The latest version of our game is intended for VR, but can also run directly on PC.  

Players can control the movement through traditional RPG games, with the left motion 

controller to move around, and the right motion controller to change the viewport. WASD movement 

and mouse viewport change are also supported in Windows mode. Acting as a bat, players can also 

control the movement in the air. The gravity would be much smaller than normal, and players can 

hold the face down button of the right motion controller(A button for Xbox, X button for PS), or the 

space button in Windows mode, to lift them a bit higher.  

As the uniqueness of our game, players can hardly see any object in the level directly. They 

need to use their ability to send our soundwaves, in order to detect the environment around them. 



Players can use both triggers on the motion controller, or the Q button for Windows mode to send out 

soundwaves. Most objects placed in our level will be lightened for a little while after they receive a 

soundwave, and the light will expire in a short period. TIPS: This ability is extremely powerful 

because players can actually see objects with it, so try to use it more often to detect what is around! 

We brought three special trees in the game world, where other trees and bushes are white 

when they receive soundwaves, these three are with colour. The objective of our game is to find all 

the three special trees. WARNING: There are wild wolves in the world! Don’t get caught by them! 

 

 

Methods: 

For this study, we had six playtesters go through the latest version of our game. After they played, 

they were asked a series of twelve questions: 

 

1. What feeling did you get when you played? 
2. What did you think about the length of the game? 
3. What do you think of the controls?  
4. Is it clear that you are playing as a bat? 
5. What is something that could be added to the experience? 
6. Was the experience something you'd like to try again? 
7. Were there enough things to do? 
8. Did you ever feel lost? 
9. Did you play the previous version? 
10. If the previous answer was yes, how did this version compare? 
11. Did you feel motion sickness while playing? 
12. Ranking (scale of 1-10) 

 

Results: 

Full playtest results can be found in the following document:  

https://docs.google.com/document/d/13yp_dRNur1AEIfOsz3d5q4wrtxi7npAlhEQ3keTwC3g/edit  

Overall, it was found that players did feel they were playing as a bat, as opposed to the 

previous versions where it wasn’t clear to players. Four out of six players thought it was clear that the 

https://docs.google.com/document/d/13yp_dRNur1AEIfOsz3d5q4wrtxi7npAlhEQ3keTwC3g/edit


character is a bat. When asked what could be added to the experience, the general response was to add 

aesthetic details, such as more sound effects or environmental obstacles. A few people also suggested 

changing the flying mechanic to make it more responsive so that the player was better able to focus on 

the direction they wanted to go in. This could be why some players reported that they felt lost a few 

times until they got the hang of the controls. It was also reflected by the question that asked them what 

feeling they got while playing. Most felt eager to explore, but some reported feeling stressed because 

they felt a little disoriented by the controls. 

 

Conclusion: 

After having our participants play the game, we were able to verify that the direction our game is 

taking is a good one. Out of all our participants, only one had played a previous version, but they were 

sure to express that they felt that this newer version was better. The addition of details such as the 

flying mechanic and a more detailed environment, along with better sound effects, really helped us get 

closer to the experience that we want with this game. 

 

Reflection on results: 

Based on player feedback, if we were to keep adding and iterating on this game, we would pay 

attention to more minor details, such as animations, textures, etc. 

To complement the shelter goal, a future iteration of our game might include enemies players 

would have to avoid. This could include terrestrial enemies, such as foxes, or flying enemies, such as 

a hawk. These would give challenges for players to overcome, and would hopefully help to reinforce 

the bat experience (avoiding danger as a tiny winged mammal). Introduction of something like a hawk 

could also potentially make the echolocation mechanic more interesting, depending on whether or not 

sending out a signal would attract enemies to your location, thus causing players to act more 

strategically, and potentially eliminating spam use of the echolocation mechanic while avoiding 



something like a cooldown bar (which can be immersion-breaking depending on if the bar appears on 

players’ screens). 

We intended to create the experience of being an animal, and we chose a bat, which cannot 

see objects directly. Players need to use echolocation to navigate their environment. 

In the very first version, we include the usage of sound waves to detect the player’s 

surroundings. A 3D dark environment was created. Players cannot see anything unless they use the 

echolocation mechanic. They will shoot various small spheres that will collide with the structures 

around the player and then light them up to simulate the process of echolocation. 



 



 
The next thing we did was to change the viewport. According to the suggestions and advice 

we received from our instructor, we built a VR version, and we did playtest for both top-down version 

and VR version to get more feedback on the experience and gameplay. We also did some changes that 

players are no longer emitting balls. Instead, we gave them a particle effect to make it more 

fascinating. We also change the lighting mechanics so that the structures will become very bright once 

hit, and become darker and darker and off. 



 
 

After we did playtest for both of two versions, we found that players didn’t feel they were 

playing as a bat. This probably stems from a lack of bat-specific cues (sounds, character models, etc.). 

Lack of the ability to fly also likely contributed to a feeling of being grounded. 

However, initial clarity of the game mechanics and environment seem to be fairly high, 

leading us to believe we have a robust foundation to add to. One tester also commented on the 



detecting mechanic feeling good. It’s also important to note that only one participant preferred the 

version with the top-down view. This may be because some people don’t really enjoy the experience 

of VR in general.  

Thus, we decided to focus on the VR version to make a more immersive experience. We 

added a flying dynamic and flap sounds to let the player feel they are in the position of a bat. We also 

built a whole new map, with realistic terrains and plants on it. We also changed the light function to 

make it more realistic. Three special colored trees were also added in this scene among other black 

and white objects. A detailed view of this game so far can be seen in the screenshots below:





 

 


