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Overview/Description  

We developed an educational Virtual Reality experience for the HTC Vive that helps 
students learn about different brain parts and their associated functions through 
memory association techniques.  

Application Objectives  
Purpose of the game is to teach students about the brain through an interactive and fun 
game to improve one’s own understanding and memory association techniques.  

Rules 
There are no particular rules to the game. You simply interact with what’s there.  

Experience Walkthrough 
The player comes upon a floating brain which begins to speak and sets the scene. It 
explains that it is missing two of its parts and directs the user to walk through the house 
to find the missing pieces. It tells them that the missing pieces are next to objects that 
are associated with their respective function.  
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Scene in Main Hall 
 
 

 
Scene with Temporal Lobe 
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Scene with Occipital Lobe 

Targeted platform  

. HTC Vive   

Story and Research Elements 
This game was based on memory association techniques and initial user research-- detailed 
below. 

Game Theoretical Foundation  
Students are often required to remember a lot on a daily basis. There are many 
methods to remember things. From reading, repetition, writing notes, flash cards, 
teaching a friend, or chunking items together.  When it comes down to it, your brain is 
better at remembering things when you actively engage in remembering it. The Loci 
Method or The Journey Method, popularly known as “The Memory Palace”, are great 
memory association techniques. They require you to imagine a scene in which 
you’re interacting with the items you want to remember. For example, if my goal is 
to memorize a long grocery list, I’d close my eyes and imagine a vivid scene of myself 
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putting the item I want to remember away in my kitchen. Our brains favors information 
that is engaging, living, active, vivid, and colorful. 

A study published by The American Physiological Society showed that 92.9% of 
students participating in the study experienced an improvement in information recall 
after only three 60-min sessions of training in the Loci Method. The students came from 
various fields of study, and better results were claimed to be achieved with longer 
training. The premise of this method is simple. You have to try to associate each item 
you’re trying to remember with a specific image and a place.  

Instead of imagining yourself walk through a house to interact with objects, technology 
like virtual reality allows that to be reality.  Virtual reality provides an immersive 
experience with a 3D visual world with auditory and tactile stimulation, making it a great 
place to study using the technique of association.  

Designing the “Loci House” 

Playing off of the Loci Method and Memory Palace, we designed a virtual reality 
experience for students to learn about different brain parts and their associated 
functions by walking through and interacting with objects in a virtual home. The 
house we used in our project was purchased from the Unity Asset store. In this 
experience, the user comes upon a floating brain with missing brain pieces. In a panic, 
the brain tells the user to go through the house to find the missing brain pieces. The 
brain speaks to the user and through the dialogue, the user learns about the missing 
brain’s functions. 

The user’s task is to walk through the house to find the missing brain piece’s function. 
To decide which objects are associated with the missing brain piece, we conducted UX 
research to understand what people associate with certain brain pieces. We also 
wanted to know what motivates students to study, and their feelings behind exams and 
studying. We decided to design interaction for two missing brain pieces for our Minimum 
Viable Product (MVP) for this project.  

Initial UX Research 

To figure what students normally associated with certain brain part, we conducted a 
survey that was sent to psychology students at San Jose State University.  Here are 
some questions of the UX Research I conducted and the results we found: 
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We also asked the following 
questions: 

The Occipital Lobe of the brain is responsible for your ability to see. What object 
would help you remember this part of the brain and its function? 

The Temporal Region of the brain is responsible for hearing. What object would 
help you remember this part of the brain its functions? 

The following interaction matrix was built using the information gathered from the survey 
results: 

7 



Loci House: Design Document 

 
Interaction Matrix Derived from initial UX Research 

 
For this MVP, we only created interactions for the Occipital Lobe and the Temporal 
Lobe.  

Secondary UX Research/ Usability Study 
 
We conducted a second round of UX research and usability testing to see if our experience is 
usable and also helps retain memory of the brain parts and their associated functions. 
 

Control 

Five people were told about a brain part and its function. A day later, participants were 
asked if they remembered the brain and its function.  

1 out 5 people were able to recall the brain part and its function 

With Loci House 

Five people walked through a usability study of Loci House. A day later, participants 
were asked if they remembered the brain and its function.  

This study was conducted in the middle of the design phase. Participants saw a video of 
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the VR experience and audio was played during appropriate interactions to give the 
effect of the game put together. 

4 out of 5 people were able to recall the brain part and its function 

The Loci House succeeded in its intended purpose.  

Usability Study Results 
The usability study was run through five participants. The study revealed that the audio 
was not clear in some interactions. The users also felt that the way the brain floated into 
new location was “creepy.” They also noted that the colors of the brain were “dull” and 
the lighting of the house was “dark and gloomy”. They liked the idea of the game, but 
four out of the five participants reported wanting more interaction and stronger storyline 
that gave life to the characters more. They described a “hide and seek” interaction with 
the missing brain pieces and their associated objects. They also expected grand colorful 
interactions that would want them to stay in the environment.  
 

Audience 
This experience is aimed for students learning about the brain and its basic functions. 
This would be best suited for students that have not had much exposure to the anatomy 
of the brain. 

Application Objectives  
Purpose of the game is to teach students about the brain through an interactive and fun 
game to improve one’s own understanding and memory association techniques. We 
predict that going through this experience will yield higher memory retention compared 
to regular study techniques. 

Game Mechanics  

a. Teleportation 
b. Picking up objects 
c. Hovering over object to check intractability  
d. Physically Pushing down buttons and keys 
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Left Controller:  
● Hair Trigger: Pick 

up interactables 
objects 

 
● Touchpad: Teleport 

 
● Pointer 

 
Right Controller: 

● Hair Trigger: Pick 
up interactable 
object 
 

● Touchpad: Teleport 
 

● Pointer 
 
 

User Interface  
The user interface is accessible via the HTC Vive for the user. The interface will display 
the environment, characters, and displays that guide the user through interactions. 
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Minimum Viable Product (MVP) 
This product is meant to be a series beyond the MVP. Because of limited time and 
resources, this project has been scoped to a single part in the series: perceptual 
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functions of the brain. Below is a list of requirements for the proof-of-concept as the 
MVP: 
 

Research 
 
IRB Application 
Literature Review 
User Research 
Usability Testing 
 

Design 
 
Brainstorming 
Storyboards 
Interaction Model 
Dialogue 
User Flow 
Sketches 
Illustration 
Animation 

Development 
 
Animation 
Navigation System 
Dialogue System 
Interactable 
Objects 
Color Filter Effect 
Audio Effect 

Marketing 
 
Poster 
Website 

 
Final Product: An educational VR experience/game for the HTC Vive developed with 
Unity 
 

Part I: Perceptual functions of the brain 
● Temporal Lobe 
● Occipital Lobe 

 
Associated Objects 

● Headphones 
● Glasses 

Environment 
● House with a loft-style layout 
● Furnishings 

 
Feedback 

● Visual (UI, particle effect) 
● Auditory (dialogue, sound) 

 

Detailed Roles and Responsibilities  

Akshaya Natarajan 
UX Interaction Designer / Researcher 

● Design Interaction 
● Conduct Mind Mapping Session for 

Brainstorming 
● Research Psychological foundation 

story is built on 
● Design for dialogue 

Victor Cortes 
UX Researcher and Designer 

● IRB application 
● Literature review 
● User research 
● Interaction design 
● Usability testing 
● Marketing (poster) 
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● Initial UX Survey and Secondary 
Usability Testing 
 

Lauren Chun 
General Designer/Artist 

● Design “Level” Layout 
● Look Development of Project 
● Game Development 
● Animations of All Parts 
● Recording Audio and Script 
● Modeling of Brain, Occipital Lobe, 

Temporal Lobe, Piano, Musical 
Notes, Vision Controller 

● Design and Creation of Particle 
Effect 

● Design and Implementation of 
Piano Component 

Kevin Ta 
Software Engineer 

● Brain navigation system 
● Dialogue system 
● Recording Audio and Script 
● Audio, Model, and Animation 

Integration 
● Functionality for vision and audio 

controller 
● Interaction triggers 

Asset List 

Unity Purchases 
Loft Asset from Unity: https://assetstore.unity.com/?q=loft&orderBy=0 

 
 
Glasses from Unity: 
https://assetstore.unity.com/packages/3d/props/clothing/peace-glasses-70513 
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Headphones from Unity:  
https://assetstore.unity.com/packages/3d/pr
ops/electronics/stylish-headphones-29291 

 

 
 

Developed by Lauren  
Version Two of the Controller 

 

 Musical notes float around the keyboard.  
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The Speech Bubble floats next to a character 
when it’s speaking. 
 
 
 

 
 
Piano 

 

 

 

Brain Pieces 
 

 
Pointer hands use to show user to  press the red button  on 
the remote on the dining table. 
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Development and Management Tools  
● Unity 
● Google Docs 
● Lucidchart 
● Picsart 
● Trello 
● Gmail 
● Maya 
● Substance Painter 
● Photoshop 
● Illustrator 

Future Plans  
 

- Menu to start the game 
- More interactions: 

- Current the game is set up so you find the missing brain piece with the 
associated object already next to it. In future editions, the user’s first task should 
be to find the associated object and then find the missing brain piece as that 
creates a better story and more interactions lead to greater memory associations. 

- More brain parts and objects need to be added in future editions 
- More animations 
- Fix dialogue timing 
- Add more interactable notes to the piano 
- More creative story lines and character development 
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Appendix / Backup Material 

Storyboard 
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After taking Occ’s glasses 
 
 

 After Using the Controller 
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After using the controller again the lens turns red-tinted 
 
The brain talks with the occipital lobe and they rejoin together to be one 
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Scene 2: Temp 

 
Temp listening to music and not paying attention 
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When the player takes the headphones from temp.... 
 
 

 
When the player starts pressing down piano keys 
 
After the player plays something the temporal piece comes to join the main brain 
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Once the brain is together with the lobes again 
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3D Model Development 
Searching for a reference 
Starting with primitive shapes and extruding out the faces to create a brain like shape 
 

 
Refinement and reduction of poly count 

 
Development of Essential Props: 
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Props 
Version 1 of the controller 

 
Using primitive shapes and extruding a cube for the main body. 
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(The model was changes as we a giant red button makes more sense to press than to figure out 
a dial) 
 
Version Two of the Controller 

  

25 



Loci House: Design Document 

Creating the Piano: 
Created the body of the piano then mirrored the half I created to be uniform. 

 
 
Starting with a primitive cube and extruding it out to look like a piano key. Curving the edges to 
look more like actual piano keys then put a lip on the white keys. After that I created a set then 
duplicating them to look unified. 
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An up-close look at the piano key edge. 
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Creating a Player/Homunculus: 
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This idea was scrapped for the time being as we did not have time to implement it. 
This would be for later development.  

Particle and UI Elements 
Pointer hands use to show user to  press the red button  on the 
remote on the dining table. 
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Musical notes float around the keyboard.  
 
The Speech Bubble floats next to a character 
when it’s speaking. 
 
 
 
 

 

The shine particle was not incorporated into this MVP, but was 
created to add additional effects when the user puts on the glasses. 
 
All similar methods of modeling the objects out starting all with cubes and smoothing, 
refining, and extruding.  
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UI directional elements that were not included in final product.  

Animation 
The animation was done in maya using keyframes and adjusting with the graph editor.  
Following the voice lines that I recorded, I animated the sequence to be floating in place mostly 
as we did not want the brain to enter the personal space of the player. 
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I followed a simplistic style not using joints as there were issues getting them to function 
correctly in unity.
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(Visual/Audio) Displays 
Visual and audio displays will be used to guide the user through feedback and 
feedforward at specific points in the interaction.  
 
See dialogue script. All audio files are stored in Google Drive.  
 
Speech bubble hovers around floating brain to indicate that dialogue is playing. 

Graphics and Animation 
Graphics will be designed and animated to support interactions and user goals. 
 

Scene with Occipital Lobe 
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Scene in Main Hall 
 
 

 
Scene with Temporal Lobe 
 

Dialogue Script 
Intro: 

A Narrator speaking. 

As you fall into a deep slumber all you can remember is a 

big flash of light. Your head a splitting headache and the loss 

of memory unable to feel anything, you can’t see or hear 
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anything. When you wake up you are standing in the entrance of a 

house. Is this your house? Where am I? 

 

INT Loft 

Main Brain: Oh! Hello! Welcome. This place is a bit of a mess 

right now. sorry its a bit difficult to greet you with my full 

hospitality without my other lobes assistance. If it’s not too 

much trouble, can you get them to cooperate together? They’re 

like playing around the house.  

 

*the player walks down the hall into the room* 

 

Scene 1: Eye Glasses 

*when the player approaches kitchen area* 

Main Brain: My occipital lobe is over there messing around with 

those glasses. I wonder what they look like through them. 

 

*when the player comes closer to the occipital lobe* 

Occ:mhmm… 

 

Main Brain:Occ seems to be having fun with those glasses but I 

kinda need him back in my brain. Can you convince him to come 

back? 

 

Occ:Not now, I'm currently observing things that make up color. 

I will not return until i'm finished 

 

Main Brain: You know, we can see more together 

 

Occ: Fine I'll come back, but you better see some fantastic 

sites for me 

 

*general idle* 

Main Brain: Hmm... what is he looking at? 

Scenarios: 

 

*prompts the player to take the glasses away* 
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Main Brain: Occ is being difficult. He just keeps looking 

through those glasses. lets see if we can convince him or take 

something away 

 

*when the player takes the glasses off of the occipital lobe* 

Occ: Hey give those back… 

 

Main Brain: Let's see if we can adjust this with a vision 

controller 

 

*when the player changes the color of the lens* 

Main Brain:Hey wait.. why does everything look gray now 

 

Occ: That's because you messed with the settings 

 

*when the player turn the glasses red* 

Main Brain: Oh it looks like you're looking through rose colored 

glasses  

 

Occ:indeed the color nostalgia 

 

Scene 2: Headphones 

 

*approaching the temporal lobe* 

Main Brain: Temporal Lobe? 

 

*getting closer to the temporal lobe* 

Main Brain: Temp! Can you hear me?  Cuz I can't hear you 

 

Main Brain: I always loved music, I wonder what Temp is mixing. 

I wish I could mix music like temp, I wish I could mix music 

like temp. 

 

Main Brain:  Hey, yeah, I know you want to finish your mix 

record, but can I join in too? 

 

Temp:I can do better 
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Main Brain:I bet you can mix something better than or just as 

good as temp. Try playing something on that piano 

 

Temp: Not bad 

 

Main Brain: Can you come back here? I want to hear something too 

 

Temp:Guess I would not mind seeing what you can do with my help. 

One condition, I take lead when it comes to music 

 

*when temp goes back to the brain* 

Main Brain: Oh I can finally hear! Nice. 

 

Scene 3: Misc Moving Around: 

*when the player goes around where it shouldn’t be* 

Main Brain: Where are you going? 

 

Main Brain: Maybe we should go check this room out 

 

 

Final: 

 

Main Brain: Awesome! You got occ and temp to come back to me! 

You're so much help. Let's see what else we can do. 

 

Main Brain: Congratulations! 
 

Task Delegation 

Early Phases: Trello 
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Late Phases: Google Docs 
 

 
 

IRB Application 
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User Research - Survey  
 
Survey: Study and Memorization Techniques 
Thank you for taking the time to complete this questionnaire. The following questions 
will ask you about the study and memorization techniques you may use. Please answer 
each question to the best of your ability. 
 
https://docs.google.com/forms/d/1fycfb4mK1Mp3a6-c6wr_2vXn-tN7OXN3hGjXHx8-5wk
/edit  
 

1. What is your age? 
 

2. What is your major and year? (e.g. Psychology, freshman) 
 

3. On a scale of 1-5 (5 being the highest), how anxious do exams make you feel? 
 

4. On a scale of 1-5 (5 being the highest), how enjoyable do you find studying? 
 

5. What motivates you to study? _____________________________________ 
 

6. When you study for an exam or quiz, which of the following study techniques do 
you use? 

a. Mnemonics 
b. Chunking 
c. Memory association 
d. Note transcription 
e. Other: _______________________ 

 
7. On a scale of 1-5 (5 being the highest), how effective are memory association 

techniques for memorization? 
 

8. How often do you create stories to memorize or understand concepts? 
a. Very frequently 
b. Frequently 
c. Occasionally 
d. Rarely 
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e. Never 
 

9. The Temporal Lobe of the brain is responsible for your ability to hear. What 
object would help you remember this part of the brain and its function? 
 
__________________________________ 

10.The Temporal lobe in the brain is responsible for your ability to hear. Which of 
the following household items would best help you remember this brain part and 
its function (through memory association)? 

a. Speaker 
b. CD/music album 
c. Q-tip 
d. Headphones 
e. Other: ________________________ 

 
11.The Occipital Lobe of the brain is responsible for your ability to see. What object 

would help you remember this part of the brain and its function? 
 
__________________________________ 
 

12.The Occipital lobe in the brain is responsible for your ability to see. Which of the 
following household items would best help you remember this brain part and its 
function (through memory association)? 

a. Glasses 
b. Eye contacts 
c. TV/screen display 
d. Window 
e. Painting 
f. Other: ________________________ 
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User Research - Survey Responses 
 

1.  

 
2. What is your major and year? 

Statistics, Junior 

Digital Media Arts, Senior 

DMA, senior 

Digital Media Arts Senior 

DMA Senior 

Psychology, 2014 

Psychology 

Ms in hfe 

HFE, 1st 

Human Computer Interaction- graduate 1st tear 

Human Factors (1st year of Master's) 

Biology, graduated undergrad in 2017 

HFE, Graduate 

HF/E, first year grad student 

Electrical Engineering, Graduate 
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First year master’s student, HFE 

Human Factors/ Ergonomics (1st Year) 

HFE; First year grad 

Psychology grad student 

Anthropology. Junior 

Behavioral science, senior 

anthropology 

Anthropology, Junior 

Human Factors/Ergonomics, Freshman 

Human Factors/Ergonomics, 1st year 

Psychology, senior 

HFE, Senior 

HFE MS 1st yr 

Human factors, 1st year graduate 

 
3.  
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4.  

 
5. What motivates you to study? 

Consequences 

Learning 

Interest in subject 

My future career 

My passion for the subject 

Getting my degree to be able to work in a field I care about. 

My future and doing well 

To do well on tests, get good grades. Help me stand out from my peers. To be successful. 

To avoid the feeling of being unprepared 

Exams and getting good grades 

Better understanding of the class material that will then help me in my career 

Success in classes 

Grades/GPA 

Wanting to have practical knowledge of the information 

To graduate 

The fact that passing or not passing the class Is on the line 

good grades 

Not fail tests(and hopefully learn something) 

A Phrase, God help those who help themselves. 
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When I think about the future 

Grades 

The outcome of getting a reputable degree that I can use to take care of my family. 

intrinsic motivation of desire to learn 

Find a job 

 
6.  

 
7.  
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8.  

 
9. The Temporal Lobe of the brain is responsible for your ability to hear. What 

object would help you remember this part of the brain and its function? 
 
Tempo. Like hearing. 
An instrument 

TL- temporal lobe /to listen .. 

Headphones 

Tempo is associated with music- so i will connect it with hearing. 

Tempo (Temporal) Music Tempo associated with Music + hearing sounds. 

Drums 

I don’t know 

Trumpet, both start with T 

Trumpet 

i would think of the word “tempo”, so music in general 

headphones 

Associating "Temporal" has "Tempo" within the word, which is a musical term, which is then 

associated with hearing 

Hearing Aid 

None 

Earphones 

temple is by the ear, hear 

ear buds 

Headphones with surround sound mode 
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Earrings 

Metronome 

Temples since it's near my temples. 

music = hearing = tempo (of music) = temporal lobe 

Visuals 

 
10.  

 
11.  

 

52 



Loci House: Design Document 

12.  
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Interaction Design Conceptual Model 
 

 
 

 
 

 
 

 

54 



Loci House: Design Document 

 

 
 
 

55 



Loci House: Design Document 

 
 

56 



Loci House: Design Document 

 
 
 
 
 
 
 
 
 
 
 
 

57 



Loci House: Design Document 

Design Heuristics (VR) 
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Marketing - Logo/Branding 
 

 
 

 
Logo 
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Poster   
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