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 Introduction 
 
Our University of Washington HCDE Capstone team CalmCats , in partnership with a Virtual Reality 
product development team at Intel asked the question: 
 

How might we enable a stressed user to effectively take 
control of their mind and anxiety with meditation practices in 
virtual reality? 

 
The CalmCats team completed a robust initial phase of research, with a combination of competitive 
analysis, literature review, interviews and surveys. This research was followed by a round of ideation, 
which included brainstorming, utilizing a method called The Perfection Game , in addition to 
storyboarding and identification and prioritization of requirements.  
 
At the beginning of the design phase, our team prioritized which product requirements were most 
important to prototype, for the purposes of testing high-level concepts and features. After product 
requirements were determined, our team discussed methods of creating simple, low fidelity (lo-fi) 
prototypes in order to test our concepts and feature selection. We opted to create two rounds of 
prototypes and conduct two rounds of usability testing for the purpose of identifying the most effective 
experience for users, to determine which concept was most effective, and to learn from the features and 
concept framework from other ideas. This allowed our team to truly understand what users expected 
from a product of this nature and also allowed us to explore unconventional prototyping methods so 
that we could develop a methodology for “quick and easy” prototyping for virtual reality (VR). 
Development of applications to assist with meditation, utilization of biofeedback in applications 
(specifically VR), and low fidelity (lo-fi) prototype development for VR without building a software model, 
are all novel endeavors. However, we wanted to not only create a viable product, but also to act as 
innovators at the intersection of research, concept development, and design. 
 
Our team determined that we wanted to create two conceptual prototypes, one that met the needs of 
each of our personas. Specifically, we decided to build one prototype that would help a user become 
more calm and one prototype that would help a user to focus. Additionally, we discussed what types of 
exercises would be conducive for achieving this calmness and focus. Review of survey results, interview 
data, and products currently on the market, indicated that guided breath exercises were one of the most 
effective and widely used practices for achieving calmness. For our “Breath Prototype”, we sought to 
identify how to effectively guide a user visually through a breathing exercise. Employing our “Hands 
Prototype” we desired to understand how a movement meditation might help a user increase focus. 
Prior research data, through interview and survey results, guided us to conclude that movement and the 
concept of a “drishti”, or “focused gaze”, could help a user with focus.  
 
Design and build of prototypes often takes more than the ten weeks that were allotted for the 
completion of this portion of our project. However, our team wanted to test as much as was possible. In 
order to achieve the best results, we identified methods for building very quickly. All tests are detailed 
and illustrated in a later section of this report.  
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For the first round, we chose “light”, a very simple and easy to access visual, to determine what type of 
visual was most effective for the exercises that we deemed appropriate to meet our users’ needs. 
Additionally, we wanted to replicate the sensation of wearing a VR headset without the creation of a 
prototype in VR. To accomplish this, we selected an object of a similar weight, a lampshade, which was 
altered to act as a device that could be worn during a Wizard of Oz prototyping methodology. The other 
concepts tested during this round, required the participant to use actual HTC Vive VR controllers so that 
they would understand and respond to that sensation during the usage of our concept. Additionally, this 
gave us insight into what interactions with the controller were intuitive. Lastly, we quickly created a 
simple cardboard physical prototype of a menu, which served as a “paper-prototype” for a VR 
environment, as the pieces were larger and easier to position at a distance from the user. The design of 
prototypes for the first round of testing were lo-fi, in order to acquire results with minimal time and 
capital investment so that we could quickly learn from and revise our concepts. 
 

 
 
The second round of prototype creation took a bit longer, as we identified successes and learnings from 
the first round and made appropriate adjustments to the requirements. We felt that our concepts were 
more solidified, so our team felt prepared to create high fidelity (hi-fi) prototypes. We passed the revised 
product requirements to our Oregon State University (OSU) partner team to develop the “Hands 
Prototype” in VR. We chose this concept to build because it received positive feedback from nearly every 
participant during the first round of testing. We sought to understand if this would still be effective as a 
VR experience. Additionally, our team created a 2D digital version of the “Breath Prototype”, taking user 
feedback from the first round of testing into consideration. We received feedback during the first round 
of testing that this could be effective if it excluded or included certain features, so we determined that a 
revised prototype could allow us to compare the hi-fi experience with the lo-fi version. In our third test 
in this hi-fi round, we also tested a prototype that OSU had built, which simulated VR animated response 
to biofeedback. The goal for testing this prototype was to learn from and determine appropriate 
iterations for a third prototype, which served to meet the same goals and motivations as the two 
conceptual prototypes exclusive to CalmCats. 
 
During our testing, we also wanted to determine whether a guided or a silent meditation was more 
effective. To accomplish this, we designed one guided meditation prototype and at least one silent 
meditation to test during each round. In the first round of testings, the “Breath Prototype” was guided 
and the “Hands Prototype” was silent. For the second round of testing, the “Breath Prototype” and the 
“Hands Prototype” were silent, and the “Leaves Prototype” was guided.  
 
Overall, our final project phase consisted of creation of six different prototypes and the testing of their 
underlying concepts and feature inclusion. The process and findings from this third phase are detailed in 
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this document. The global goal for the design and testing of each of our prototypes was to create 
concepts that provide users with an effective meditation experience, which meet user goals, afford them 
different options for proven methods of entering a meditative state, and propagate its positive effects. 
We expected that users would come out of the experience with less anxiety and stress, and increased 
mental clarity and focus.  
 
Separately, our team sought to understand whether or not different prototyping methods for the same 
concept would elicit the same responses in users. Specifically, during our first and second rounds of 
testing, we prototyped and tested the “Breath” and “Hands” concepts, with one lo-fi, high-level 
prototype tested during the first round and a technology-based prototype for the second round. The 
purpose of this goal was to learn what prototyping methods can be quickly, adequately and 
cost-effectively utilized for VR. This information provided us with insights on what works well and which 
methods can be utilized on future projects, both by our team and by others who wish to prototype in VR.  
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 VR Concept Testing 
 

After creation of lo-fi prototypes, based upon product requirements depicted in the second phase of 

our project and informed by interviews, a survey, and competitive analysis, we set out to test our 

models.  The goals of the first round of usability testing included assessment of the effectiveness of 

our first concepts and information architecture (IA). We decided that qualitative data, gathered from 

testing, could provide insights about the effectiveness of our concepts, and equip us with content for 

a second round of affinity diagramming. This second round of affinity diagramming afforded us 

knowledge of which interactions and design components work well and which need improvement, 

and was used to create our Phase 2 prototype. The purpose of testing different resolutions to our 

design problem was to find out what exercises work best for users to achieve stress relief. A test of 

only one solution would have limited our solution options and would not have allowed us to compare 

and learn from the effective or ineffective features of each concept. 

 

Additionally, these prototypes were created utilizing different methods so that our team could 

determine how results from different prototypes of the same concepts would affect the results 

obtained from testing. The purpose of testing multiple prototyping methods was to gain insight into 

what approaches work best to effectively express an overall concept to a user. We began with very 

simple prototypes for the first round, which allowed us to strip the concept to “bare bones” and really 

understand what worked for users and what did not work. During the second round of testing, with 

hi-fi prototypes, we were able to find out what shifted in effectiveness between the two concepts. 

From this, we will be better able to build a product that works for users, effectively meets their 

expectations and needs, and has been build upon a strong, usability-based foundation. 
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 Participants 
 

Overview 

The participants selected for the each round of testing were chosen based upon adherence to quotas 

that were set based upon findings from our survey. Specifically, we were interested in the 

participants’ experience with VR, interest in meditation using VR technology, and their willingness to 

participate. It was expected that most participants would be the average  user, with no VR meditation 

experience, without formal training in meditation, and were a gender mix of female/male/other.  We 

did not identify any particular set of background skills that participants were required to have. We 

identified potential participants through an initial survey, where respondents indicated whether they 

would be available for further research and testing.  

 

Based on collected demographic and background information collected from the survey, we reached 

out to participants who were a good fit for the study. We sought to test at least four (4) participants 

for each of the two tests, and finished testing with five (5) participants for the first phase and four (4) 

participants for the second phase. None of the participants from phase 1 of testing were retested 

during round two, so that we were able to get as many users’ input as possible not cross-contaminate 

responses.  

 

Before each test, individual participants were required to sign a Non-Disclosure Agreement, a consent 

form for video recording, and complete a short screening to ensure that they still met qualifications. 

During testing, the participants' responsibilities were to interact with the Wizard of Oz  and cardboard 

prototypes and to provide feedback regarding the usability and acceptability of the experience and/or 

user interface.  

 

 

Participants: Phase 1  

In the first phase of testing, we worked with three (3) male participants and two (2) female 

participants, with three (3) who fell in the 19-29 age range, one who fell in the 30-39 age range, and 

one who fell in the 40-49 age range. The five participants were diverse both in terms of their prior 

experience with VR and experience with meditation. 4 out of the 5 participants said that they were at 

least somewhat interested in meditating in VR, with one participant who said that he was not 

interested. Based upon responses to our survey, this sample was representative of potential users of 

our product. 
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Participants: Phase 1 (continued) 

Participant  Age Range Gender Experience 
with VR 

Experience 
with 

Meditation 

Interest in VR 
Meditation 

on 0-4 Scale 

P1 19-29 M None Some 2 

P2 30-39 F None Expert 4 

P3 19-29 M Active User None 3 

P4 19-29 M None None 1 

P5 40-49 F Limited Some 4 

 

 

Participants: Phase 2 

In the second phase of testing, we worked with three (3) male participants and one (1) female 

participant, with one who fell in the 19-29 age range, one who fell in the 30-39 age range, and two 

who fell in the 40-49 age range. None of the participants had prior experience with VR. The four (4) 

participants were diverse in terms of their experience with meditation, but each said that they were 

at least somewhat interested in meditating in VR. Based upon responses to our survey, this sample 

was representative of potential users of our product. 

 

Participant  Age Range Gender Experience 
with VR 

Experience 
with 

Meditation 

Interest in VR 
Meditation 

on 0-4 Scale 

P1 40-49 M None None 2 

P2 40-49 F None Some 3 

P3 19-29 M None Some 3 

P4 30-39 M None Expert 4 
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 Lo-Fi Prototype Testing 
 

Overview 
Our team decided to conduct a multi-method usability test for testing lo-fi prototypes in order to 

determine the effectiveness of multiple concepts that we had identified as those which met the needs 

of potential users. We sought to acquire as much information as possible in this first round of tests, so 

that we could narrow to the most powerful approach and also to decide upon menu option titles and 

option functionality that adequately met the expectations of users.  

 

Two sample meditations were created utilizing the Wizard of Oz  prototyping methodology. 

Additionally, we created a cardboard prototype, which helped us to determine the IA of our concept. 

We identified appropriate questions to help us determine whether the user finds these experiences 

useful, effective, and engaging. 

 

This study was conducted in a single session, with three (3) different phases, with one for each of the 

experiences. We began with an initial greeting and introduction to the study, moved into each of the 

three (3) phases, and ended with a closing to obtain additional feedback. After each phase of the 

session, the moderator asked questions about the experience. At the end of the session, we inquired 

about the participant’s overall experience and asked for any additional input that they would like to 

give about the prototypes. The specific questions asked are detailed in the Appendix. 

 

We used findings from this first round of concept testing to inform the iteration of design 

requirements for the next prototype and to help us adjust the options for the menu to make it more 

understandable. 

 

Goals 
Our goals for the concept tests were guided by our goal to understand which experience works best 

for users, before creating a hi-fi mock-up or VR prototype. The usability test objectives and related 

research questions for the first round of concept testing were:  

 

● To determine which parts of the interaction concept are effective and which need 

improvement. 

○ Breathing exercise (“Breath Prototype”):  Does providing an expanding and 

contracting light as a visual representation of a user’s breathing improve their ability 

to focus or reduce stress? 

○ Hand motion exercise (“Hands Prototype”): Do arm movement exercises, prompted 

and guided by moving lights, improve a user’s ability to focus or reduce stress? 

● To discover how users feel about a visual and interactive guided meditation: 
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○ General inquiry about participant experience. 

● To determine if current IA of the menus is intuitive: 

○ Main menu (“Menu Prototype”): Are items on the main menu what participants 

expect to see and what should these items contain? 

○ Secondary menu (“Menu Prototype”): Are participants able to understand the 

meaning of secondary menu items?  

 

Breath Prototype 
Overview 

The first Wizard of Oz  prototype, which we will refer to as “Breath”, consisted of usage of a 

lampshade with a hat affixed to the opening at the top. This was then placed on the participant’s head 

and draped with a sheet. The lights were turned off and a researcher used a flashlight and responded 

to the participant’s audible breaths in and out. As the user breathed in, the researcher would walk the 

flashlight closer to the lampshade and as the participant breathed out, the researcher would walk the 

flashlight further from the lampshade. This caused the illusion of a biofeedback mechanism and 

utilized the light as a visual representation.  

 

Specifically, this prototype was 

created to determine if utilizing an 

expanding and contracting light as 

a visual representation of a user’s 

breathing improves their ability to 

focus or reduce stress. The 

lampshade and sheet served to 

represent the VR headset and 

isolation from the outside 

environment, while the 

researcher moving a light closer to 

and away from the lampshade 

served as a visual indication of breaths in and out. The goal of this “breathing exercise” was to 

increase the participant’s awareness of their breath and also to calm them. During this exercise, the 

moderator led a scripted guided meditation to assist the participant in execution of the meditation 

exercise. The intention was to gauge users’ understanding of the visual feedback and to determine its 

effectiveness, as well as to determine effectiveness of a guided meditation experience while in VR. 

 

Materials 

To create the “Breath Prototype”, we used a 23” (diameter) lampshade with a metal opening at the 

top, which is approximately 12” in diameter. A plastic hat, covered in felt, was affixed with adhesive 

tape to the opening. Additionally, a full size white fabric sheet was used to cover the lampshade 

prototype. Additionally, this prototype utilized a headlamp with an on/off button. An adjustable office 

chair was also utilized, in which the participant sat for this exercise.  
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Actions 

This prototype required a researcher to guide the participant to sit in a chair facing the far wall of the 

testing room and assist the participant with putting on the lampshade prototype and draping it with 

the sheet, if the participant allowed. The researcher then turned off the lights in the testing room, 

walked about five feet from the front of the participant, and turned the headlamp on but covered the 

light with their hand. The moderator read a guided meditation aloud from a script. The participant 

was instructed, during the meditation, to breathe audibly, and at the mention of a light being 

revealed, the researcher revealed the light. As the participant audibly breathed in, the researcher 

walked closer to the participant until the light was approximately one (1) inch from the lampshade 

prototype. As the user audibly breathed out, the researcher walked to a point approximately five feet 

from the lampshade prototype. At all times, the researcher attempted to keep the light level with the 

front-center of the lampshade prototype.  

 

 

Hands Prototype 
Overview 

The second  Wizard of Oz  prototype, which we will refer to as “Hands”, consisted of the user standing 

in front of a blank wall, while a researcher sat approximately five feet away with two laser pointers 

pointing toward the wall. The researcher slowly moved the laser pointers in varying directions and the 

participant was instructed to follow the points on the wall with their hands while holding the Vive 

controllers. This exercise was completely silent after the initial instruction about hand movements. 

 

The intention was to understand a user’s 

experience with a movement meditation, 

where their body movements were guided by a 

visual. The movement of the laser pointers on 

the wall provided a guided visual for the user to 

follow with their hands or arms. The prompt to 

complete, and subsequent execution of, hands 

or arm movements following the points on the 

wall created a movement meditation exercise. 

The points on on the wall required users to 

focus on their movement in order to effectively 

complete the hand or arm movement 

meditation. This allowed us to determine if 

hands or arm movement exercises, prompted 

and guided by moving lights are an effective 

meditation. Through follow-up questions, we 
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were able to determine their success in a user’s achievement of focus or stress relief. 

 

Materials 

A blank wall, which was at least 8’ wide, was used as the “immersion space” for this prototype. 

Additionally,  two laser pointers, an adjustable office chair with armrests for the researcher to sit in 

while moving the laser pointers on the wall, and two HTC Vive VR controllers were used to execute 

the prototype.  

 

Actions 

This prototype required a researcher to guide the participant to hold the two HTC Vive VR controllers 

and to stand in front of a blank wall that was about 8’ in width.  The researcher then turned off the 

lights in the testing room and assumed a seat in a chair approximately 5’ from the participant and was 

angled toward the blank wall. The moderator read an introduction to the exercise from a script. The 

participant was instructed, during this silent movement meditation, to follow the two lights on the 

wall with the Vive controllers. The researcher pointed the laser pointers toward the wall and moved 

them slowly and steadily, stopping if the participant’s arm movements ceased. These movements 

went from side to side, up and down, and occasionally in a circular motion. However, it was ensured 

that all movements were in the participant’s range of motion. This continued for three (3) minutes, 

until the moderator spoke again and let the participant know that the exercise was completed.  

 

 

Menu Prototype 
Overview 

A third prototype, which we will 

refer to as “Menu”, was created 

for the main menu. This was 

done using cardboard and 

construction paper to illustrate 

how the IA and menu 

interactions would occur. One 

piece of cardboard had main 

menu items, “Goals”, “Scenes”, 

“Sounds”, and “Actions”. Upon 

the moderator’s prompt to 

select a menu option, the user 

was expected to identify what 

selection of the menu item 

might display. The user was then instructed to choose the correct item from the menu. The selection 

was represented using a colored circle placed next to the option and a second piece of cardboard was 

exposed to show options underneath of each main menu item. During this exercise, users held the 
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HTC Vive VR controllers and used them to “select” the correct items from the menu. We did not 

instruct users on how the Vive controllers would be used to select items, but took notes on their 

natural usage of the controllers for selection purposes. Our team inquired about what users expected 

to see and what they believed the different options meant, in order to determine if the IA was easily 

understood and whether or not the names for menu items should be altered. The prototype of the 

menu included all planned menu options and allowed for interaction through creation of different 

prototypes for each part of the menu, so that we could obtain feedback on the structure of, function 

of, and copy for the menu options. The goal was to determine whether items on the main menu were 

what participants expected to see and to finalize the functionality of each menu option. 

 

Materials 

To create this prototype, we used five (5) pieces of cardboard, which were approximately 18” in 

length and 8” in width, to represent the overall menu. Each menu item was designated with a circular 

piece of construction paper, approximately 2.5” in diameter, and the name of the menu item written 

next to the circle. These were affixed to the cardboard using adhesive tape. Each menu had a different 

color of construction paper to designate menu options. Two (2) construction paper circles were cut 

out and kept loose, so that we may use them to designate the selection on both the main menu and 

the extended menu. This prototype also required usage of the Vive controllers. Lastly, we offered 

users a chair to sit in while completing this exercise, but not all users decided to sit.  

 

Actions 

Two magnetic marker holders were positioned next to one another on a whiteboard, at 

approximately eye level with the participant. The researcher held all five menu prototypes in one 

hand, ordered appropriately, and ensured that they were facing away from the participant. After 

being asked what they expected to see, at each point during this part of the test, the appropriate 

cardboard menu was placed on the magnetic marker holder. At all times, the main menu cardboard 

prototype remained on the left magnetic marker holder. Participants were prompted to select certain 

items from each menu, using the Vive controllers. Neither the moderator nor the researcher 

instructed participants how to select items using the Vive controllers, so each participant was free to 

select as was intuitive for them. On selection of an item, one (1) construction paper circle was placed 

on the menu item designator (construction paper circle affixed to cardboard and next to name of 

menu item). This afforded users a visual indication that an item was selected on the menu. 
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 Hi-Fi Prototype Testing 
 

Overview 
Phase 2 required a similar methodology for testing. We conducted a multi-method usability test to 

identify how well our refined concepts and prototypes met the needs and expectations of users. 

During this round, it was our goal to understand how users would feel about and interact with three 

(3) prototypes, to determine their effectiveness and to determine if there were differences between 

the low-fi and hi-fi prototypes used for phase 1 and phase 2 of testing. Each prototype tested was 

created to determine which aspects of each approach to a stress relief exercise in a VR environment 

works well and which could use improvement.  We tested three (3) prototypes in total, including one 

Wizard of Oz  prototype and two (2) hi-fi VR prototypes. We utilized similar questions as in the first 

phase of testing, in order to identify whether the user finds these experiences useful, effective, and 

engaging. 

 

This study was conducted in a single session, with three (3) different phases, with one for each of the 

experiences. Again, we began with an initial greeting and introduction to the study, moved into each 

of the three (3) phases, and ended with a closing to obtain additional feedback. After each phase of 

the session, the moderator asked questions about the experience. At the end of the session, we 

inquired about the participant’s overall experience and asked for any additional input that they would 

like to give about the prototypes. The specific questions asked are detailed in the Appendix. We used 

findings from this second round of concept testing with hi-fi prototypes to inform the iteration of 

design requirements. 

 

Goals 
Our goals for the second phase of concept tests were guided by our goal to understand which parts of 

the presented experiences work best for users and to obtain data to inform the revision of product 

requirements, before creating a hi-fi mock-up or VR prototype. The usability test objectives and 

related research questions for the first round of concept testing were: 

 

● Breathing Exercise (in Storyboards): Would providing an expanding and contracting guide 

shape as a visual representation of a user’s breathing improve their ability to focus or reduce 

stress?   (Test by presenting an animated slide on a computer screen.) 

● Hand Motion Exercise (in VR): Would providing gently moving guide shapes for a user to 

follow with their hands during meditation be an effective experience?  (Test using a VR 

model.) 

● Biofeedback-Animated Leaf Color Exercise (in VR):  Would providing biofeedback-animated 

leaf colors in a digitally rendered natural scene be an effective meditation experience?  (Test 

using a VR model with simulated biofeedback.) 
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● To discover how users feel about a visual and interactive guided meditation:  General 

questions about participant experience. 

 

Breath Prototype 
Overview 

The second prototype for “Breath” was also a Wizard of Oz  prototype. We took findings from our first 

round of testing and responded to them through revised requirements for this exercise. Additionally, 

we chose to test this digitally, to see if the experience might be different for participants if they were 

actually interacting with a guided breathing exercise on a digital device, rather than with a human 

executing the interactive elements of the prototype. At the beginning of this test, participants were 

fitted with the VR headset even though it was not required for this part of the test. Our team chose to 

introduce the headset right away even 

though it was not required for this step 

of testing, so that participants could 

understand how a headset might feel. 

Participants were then instructed to 

breathe deeply and were informed that 

the cloud displayed on screen would 

respond to their breath, disappearing as 

they breathed in and appearing as they 

breathed out. Participants were also 

told to breathe audibly, so the system 

could adequately respond to their 

breath. 

 

For this prototype, we displayed a series of slides to the participant, utilizing a flat-screen computer 

monitor. The first slide introduced the participant to the scenario, a second slide had the participant 

select to begin the “Breath” exercise, the third slide presented a full-screen photograph of a beach 

scene and required users to sit and relax while imagining full immersion in this scene, and a last slide 

included the same beach scene, but also introduced users to the interactive element which would 

follow their breath. An animated cloud appeared and disappeared, based on the participants breath. 

The Wizard of Oz  researcher sat on the floor next to the participant, and used a portable keyboard to 

animate the cloud as he/she listened and responded to the participant’s breath. The intention of this 

was to gauge the effectiveness of both the overall exercise and the visual components. We achieved 

this through asking questions before and after performing the required task on each slide. 

Additionally, after all tasks were completed, we asked questions about the overall experience.  

 

Materials 

This prototype required a working computer hooked up and placed on a small desk, a portable 

keyboard, access to internet, and access to the appropriate Google Slides document. Additionally, this 

prototype required a chair for the participant to sit in during the exercise.  
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Actions 

During this exercise, participants were guided to sit on a chair facing a monitor, which was placed on a 

small desk. They were then guided through a few slides to introduce them to the scenario, the 

interactive element, and allowed them to complete a silent meditation. The researcher acted as the 

interactive element of the exercise, by using the portable keyboard’s arrow keys to display and hide a 

graphic on the screen. Specifically, the researcher would listen for the participant’s inhales and 

exhales and would press the arrow keys as appropriate to respond to these breaths.  

 

Hands Prototype 
Overview 

The second prototype for “Hands” was created by members of our partner team at Oregon State 

University. Specifically, this is a VR prototype, which immerses the user in a beach scene, which they 

are free to explore. Additionally, this prototype includes an interactive element in the form of two 

small orbs, which float freely in front of the participant. During this exercise, the participant is 

prompted to follow the orbs with their hands/controllers. The controllers provide both visual and 

haptic feedback when they are touched to the orbs. Additionally, this prototype includes ambient 

sound of waves. Our goal for testing this prototype was to understand how a user feels about a 

movement meditation 

experience in VR, whether or 

not it was effective, what 

could be improved, and how 

the experience with the 

prototype differs from the 

lo-fi “Hands” prototype 

assessed during the first 

phase of concept testing. To 

acquire this information, we 

asked a series of questions 

after the exercise, but also 

took notes on comments 

made during the exercise, 

and unexpected actions 

while users interacted with the prototype. We elected to not have participants think aloud during the 

exercise, so they could be fully immersed. 

 

Materials 
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This prototype was built using Unity. It involved a complete set-up and configuring of the HTC Vive, 

including the base station, sync cable, power adaptor, mounting kit, link box and adapters, HDMI and 

USB cables, headset, controllers, and lighthouses. This also required a 6’ x 6’ space for participant 

movement during the exercise. Additionally, this set up used a computer monitor, with SteamVR 

installed and the “Hands Prototype” accessible from the desktop. Opening the program was tested 

before the session in order to ensure that it would open appropriately for the test.  

 

Actions 

During this prototype, the moderator re-fitted the participant with the headset and over-ear 

headphones while the researcher opened up the “Hands Prototype” on the desktop computer. Once 

this program was open, the researcher used one of the controllers to trigger the program to begin. 

The researcher then handed controllers to the participant and the participant was able to see and 

interact with the environment. The researcher guided the participant to explore the environment and 

to take a moment to look around the beach scene. Then, the researcher instructed the participant to 

look down. At this point, the participant would see two orbs and were then prompted to interact with 

and follow the orbs, which responded to being touched with the controllers. Each participant was 

given three (3) minutes to interact with the orbs and be completely immersed in the environment. It 

was expected that participants would continue to follow the orbs throughout the entire exercise, 

once introduced to them.  

 

 

Leaves Prototype 
Overview 

A third prototype, which we call “Leaves”, was another VR prototype built by OSU. This prototype 

immersed users in a forest environment, where they were surrounded by vibrant green trees. Users 

were informed that as they 

became more calm, the leaves 

would change color. 

Additionally, this prototype 

included a guided meditation 

and ambient noise. Our team’s 

goal for this test was to obtain 

data to determine whether or 

not it was an effective 

experience, what worked, and 

what needed to be improved. 

After the exercise was over, 

we asked a series of questions, 

took notes on comments 

made during the exercise, and 

noted unexpected actions 
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while users interacted with the prototype. We chose to not have participants think aloud during the 

exercise, so they could be fully immersed. 

 

 

Materials 

This prototype was also built using Unity. It involved a complete set-up and configuring of the HTC 

Vive, including the base station, sync cable, power adaptor, mounting kit, link box and adapters, HDMI 

and USB cables, headset, controllers, and lighthouses. This also required a 6’ x 6’ space for participant 

movement during the exercise.  Additionally, this set up used a computer monitor, with SteamVR 

installed and the “Leaves Prototype” accessible from the desktop. Opening the program was tested 

before the session in order to ensure that it would open appropriately for the test.  

 

Actions 

During this prototype, the moderator re-fitted the participant with the headset, over-ear headphones, 

and had them sit down on a cushion on the floor while the researcher opened up the “Leaves 

Prototype” on the desktop computer. Once this program was open, the researcher used one of the 

controllers to trigger the program to begin. The researcher then placed the controllers on the desk. 

The moderator let the participant look around the environment for about a minute and allowed them 

to make any comments about initial impressions of what they were seeing and hearing. Additionally, 

the researcher informed the participant that this was just a prototype of what might happen with a 

program that would respond to biofeedback. Once the participant was ready, the 1.5 minute guided 

meditation was started. During the meditation, users were exposed to a forest scene, where the 

leaves on the trees would change color as the user became more “calm”. Although the biofeedback 

part of this prototype was not built, the participant was introduced to the concept before beginning 

the exercise and understood that the leaves changing were in response to their “increased calmness”, 

At the end of 1.5 minutes, the moderator gently tapped the participant on the shoulder to ask if they 

were ready to come out of the immersion. 
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 Evaluation 
 

Affinity Diagramming 
Overview 

In order to determine which parts of our prototypes worked well and which needed improvement, we 

decided to take the results of our two rounds of testing and organize the data using affinity 

diagramming.  

 

Step 1: Transcribe all user comments & create cards 

For all 9 participants from two rounds of testing, five 

(5) lo-fi and four (4) hi-fi, careful notes were taken and 

keyed into a document.  These notes were 

supplemented where needed by video review and 

transcription. Individual ideas were identified from 

quotes, comments and observations, and each idea 

was recorded on a card.  Each card was labeled with 

the participant initials and phase of the study 

identified.  

 

Step 2: Room preparation and rough sort to piles 

A large room was reserved for a 4 hour work session.  The room had an expansive table and 

whiteboard, and jumbo “sticky note” sheets were affixed to the surfaces so that we could archive our 

sorting activity after completion.  These cards were then set out in piles on a large work surface so 

that the notes were visible to everyone on our team.   The initial sort was by user test (Lo-Fi hands, 

Hi-FI hands, Leaves, etc.) and contained all user comments and observations on that test in a single 

pile. 

 

Step 3: Individual refined sorting 

Each team member picked a set of cards for a particular study phase, for example “Lo-Fi Breath” or 

“Hi-Fi Leaves”, and began to sort the cards into piles based upon content and similar opinion.   As the 

clusters formed, tentative categories began to emerge, such as “Interactive Visuals”, “Sounds”, 

“Menu”, “Did not like Orbs”, “Unsure of interaction”.  We labelled small sticky notes with category 

titles to indicate connections within and among each of the categories during initial affinity cluster 

formation. 
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Step 4: Group sorting, and final documentation 

At different points during our sorting, our team gathered around cards from a particular phase and 

reviewed the different categories identified.   Similar trends were identified with overlaps between 

phases and across testing methods.  We then began to combine cards from all phases into similar 

categories by taping them to large pieces of paper on the wall and table for review later if needed. 

We also documented all diagrams with photos for review in case the physical copies got disrupted. 

 

Step 5: Compiled grid of insights 

After all cards were sorted into categories, we began to distill the information by going through and 

identifying commonalities between opinions expressed by participants and usability issues found 

during testing.   We created a grid to record our major findings from the different categories, 

separating findings based upon the specific prototype, “Breath”, “Hands”, “Leaves”, and “Menu”, as 

well as the phase of testing. This allowed us to see differences and commonalities of findings based 

upon the prototyping method used. Additionally, it afforded us a starting point for creating or revising 

product requirements for the next round of prototyping.  

 

Report of insights and design impacts 

The decision to code the data to identify key concepts representative of the findings was especially 

helpful in identifying what worked and what needed improvement. Specifically, the commentary of 

participants during and after each exercise was most helpful in determining the overall user 

experience of the exercise or feature.  

 

With such rich data and large amounts of insights, we have compiled our results in the following 

sections in such a way that trends could be observed at a glance.  The tables which follow show side 

by side where applicable when a single feature was tested in two rounds of testing (lo-fi and hi-fi).  In 

such cases it is very interesting to observe similarities and differences.  Under each comparison table 

we have listed in bullet format some of the more nuanced observations and takeaways. 

 

We then present several updated storyboards, each more graphically showing the design impact of 

the observations from the user testing analysis, and cross referencing to show the testing insights 

which drove those design changes. 
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Hand Motion Exercise Analysis 
 

 
Observation 

Lo-Fi  
Laser Pointer 

Hi-Fi 
VR Orbs 

Helpful for stress ★★★★★ ★★★★ 

Helpful for focus ★★★★★ ★★★★ 

Motion (speed, pattern, range) ★★★★★ ★★★★ 

Sound (ocean waves) not included ★★★★ 

Understood interaction ★★★★★ ★★★★ 

 

 

Insights: 
● This exercise may be more effective for increasing focus than for stress reduction. 

● Measures need to be taken in the VR model to ensure it does not induce  stress. 

● Hand guide motion needs to be improved: 

○ Laser pointer model was limited by human steadiness and space constraints. 

○ VR model requires reduced hand guide speed and an easier pattern to follow. 

○ Hand guides must be kept in a more contained range, and avoid the user’s face. 

● Optionally reduce to a single hand guide if the user still struggles with two. 

● In both tests, people were confused as to what to do with their hands or controllers.  Initially 

uncoached in the VR exercise, users thought they were moving the orbs, when in fact the orbs 

were moving independently.  

● Users enjoyed this exercise more if they were better instructed and understood its purpose. 
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Breathing Exercise Analysis 
 

Observation Lo-Fi 
Lampshade+Light 

Hi-Fi 
Cloud Presentation 

Helpful for stress ★★★★★ ★★★★ 

Visuals (light, cloud) ★★★★★ ★★★★ 

Motion (light tracking, animation) ★★★★★ ★★★★ 

Understood interaction ★★★★★ ★★★★ 

 

 

Insights: 
● The Lo-Fi Lampshade test had procedural and setup issues which induced  stress. 

○ The lampshade with sheet over head induced claustrophobia in some users. 

○ The “wizard” role was difficult to execute in sync with the user’s breath. 

○ The wizard’s feet could be seen by some users, as they stepped forward and back. 

○ Script wasn’t clear enough that the user is in control of their own breath and the light 

would follow.  Many users tried to make their breath follow the light, while the light 

tried to follow their breath, creating a feedback loop. 

● The hi-fi version of the test, with a cute cloud on a beach, controlled with the click of a 

keyboard, was much easier to execute and was highly regarded by users. 

● However, the issue of breath leading versus following the guide was still an issue, even with 

extremely clear instructions in the hi-fi testing.  Measures must be taken to be clear and 

intuitive, and to introduce a coaching element to this exercise. 

● The only criticism of the hi-fi presentation was that the cloud was “too cute”, and they would 

prefer something different, either more abstract or possibly a digital readout such as a bar 

chart.  All indicated that once they got past the cuteness of the cloud they liked it. 
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Biometric Leaf Color Analysis 
 

Observation Lo-Fi 
not included 

Hi-Fi 
Biometric Leaf Color 

Animated Environment not included ★★★★ 

Leaf color change not included ★★★★ 

Sound (ambient bird noise) not included ★★★★ 

Voice Guide (meditation)  ★★★★ 

Leaf & branch movement not included ★★★★ 

Enclosed rock walls not included ★★★★ 

 

 

Insights: 
● We did not test the leaf color or any procedurally generated concepts in low fidelity.  However 

people did mention they might be interested in something more abstract or animated at 

times when being asked about menu items. 

● Overall, participants really liked this exercise, especially focusing on the animated 

environment, pleasant sounds, and an effective and helpful voice guide. 

● The leaf color change was observed as pleasant and 3 of 4 thought it could be helpful if tied to 

real sensors and not just simulated.  

● However 2 of 4 saw the change toward fall colors as potentially disturbing, as an image of 

decay rather than life, and suggested that a winter to spring scene would be preferred, with 

flowering trees and greening leaves. 

● The main detractor was the distracting motion of the tree branches that was tied to the user’s 

head position. 

○ At its best this was seen as “fun”, and after getting used to it, users found it powerful 

to control the motion of the forest. 

○ However, it was a distractor for all, and competed with the tree color changes. 

○ All users noted how only one tree in the forest did not move, and that disparity was 

seen as a problem. 

● The other issue for 3 of 4 was the enclosed “crater” in which the meditation occurs.  3 of 4 

users were uncomfortable with this “trapped” space. 

● Overall users liked the idea of sensor feedback driving scene changes, but had other 

suggestions for this scene. 

○ 3 of 4 suggested a change in lighting (day to night, or sunset) driven by sensors. 

○ 1 mentioned wind or cloud movement driven by sensors. 
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Menu Analysis 
 

Observation Lo-Fi 
Cardboard Menus 

Hi-Fi 
not included 

Goals  ★★★★★ not included 

Scenes ★★★★★ not included 

Sounds  ★★★★★ not included 

Actions  ★★★★★ not included 

Overall Layout & Interaction ★★★★★ not included 

 

 

Insights: 
● Only a lo-fi test was performed for menu taxonomy and interaction. 

○ Users found the very low fidelity cardboard, marker labels, and adhesive taped dots 

effective and approachable. 

○ Users identified many opportunities from these prototypes, ranging from wording to 

function, and even effectively reimagining VR interactions. 

● The scenes menu item was not always understood before selecting, but upon selection users 

found it clearly usable. 

● The sounds menu item had more opportunities: 

○ Most people expected “sounds” to include nature sounds, and understood that 

“ambient” was that item.  However they expected the program to offer a library of 

these nature sounds, not just rely on the video source. 

○ People were glad to see “music”, and liked the idea of streaming content from their 

preferred music sources. 

○ People were surprised to find “voice” under the sounds menu, and felt it would be 

better grouped with the other guides. 

● Most obviously, participants did not understand “actions” at all. 

○ Even seeing the “hands” and “breath” elements several still did not understand. 

○ When explained that these were the breath and hand guides we had already just 

tested using lampshade and laser pointer tests, users offered other suggestions for 

this menu item.  

○ The team felt that “guides” was a more effective replacement for “actions. 

● More importantly, some users and reviewers thought a more far-reaching change was 

needed, in that perhaps a traditional computer menu was not the right approach for virtual 

reality. 
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○ This user testing indicates that a more integrated method within the VR environment 

might be preferable which would provide in-scene triggers for some of these 

capabilities. 

○ Additionally first time or new users, some of the menu configurations might be 

introduced session by session, gradually instructing the user on capabilities. 

○ The menu might serve as a backup, and thus is useful in an optimized form, but 

secondary integrated methods should be provided for most options. 
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 Storyboard Updates 
 

The following are a mix of new and updated storyboards which were added or modified based on 

insights gained from testing.  The original set of storyboards are included in the CalmCats Design and 

Ideation report and are available for review in full in that document.  For sake of space, the full set of 

requirements for each storyboard are not represented here, only the new requirements and the 

insights upon which they are based.  

 

 

 

Storyboard: New User > Choose Scene & Voice 
► 

 
► 

► 

Since it’s his first time using the program, CalmCats welcomes Xavier and asks him to 
choose his scene and voice guide for his first exercise. 

He first explores the 360 video and animation scenes, and finds a favorite beach in Tahiti. 

He then explores the voice guides, and chooses a highly rated “Zen Meditation”. 

   
 

New Requirements 
● For new users, provide brief 

instructions and key options before 
entry into the scene. 

● Allow new user to choose their first 
scene (animated, 360 video, or none). 

● Provide the option to select a voice 
coach. 

 Insights from Testing 
● All users imagined they would be transported to 

a beautiful scene on first use. 
● Their choice of scenes varied widely among 

users, indicating this cannot be defaulted. 
● All said they might want a voice guide with all 

exercises as beginners, but with great variance 
in meditation and speaker. 
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Storyboard: New User > Hand & Breath Tutorial 
► 

 
► 

 
► 
 

► 

► 

After choosing a scene and voice coach, a brief tutorial is presented teaching Xavier 
about the hand and breath guides. 

He is shown how he can at any time in a scene he can breathe out with an audible 
“aahhhhhh” and have a visual breath guide appear.  He gives it a try to see how it works. 

He’s then shown how he can pick up and wave one or two controllers to activate hand 
guides.  They move around gently and he follows them with his controllers. 

He’s not sure he’ll use either of these right away but sees how easy they are to use. 

He’s ready to go to his beach in Tahiti now, so chooses “OK” and is transported. 

  

New Requirements 
● For new users, provide brief 

instructions and key options before 
entry into their first scene. 

● Give brief verbal and visual 
instructions on how to trigger and use 
breath and hand guides.  

● Allow the user to try each out before 
entering their first meditation scene. 

 

 Insights from Testing 
● Menu tests showed users wanted less 

traditional methods to select guides. 
● Users asked for more natural triggers for guides 

within scenes. 
● Coaching and clear communication about both 

breath and hand guides were found to be very 
impactful to the user experience.  

● Without coaching, the guides actually induced 
stress in users who were unsure whether to lead 
or follow with their breath or hands. 

● Guides were more positively received as helpful 
when clear coaching was provided.  
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Storyboard: Breath Guide in Scene 
► 

► 

► 

► 

As a first time user, Xavier was coached to try breathing out loud prior to entering the 
demo. 

Now within his beach meditation, he remembers this tool and gives an audible 
“aahhhhhh”. 

He watches as a visual breath guide appears and disappears with his breath.  

He varies his breath a bit and watches it follow him, and gradually relaxes more deeply. 

  

New Requirements 
● Auto-detect exhale sound to turn on 

breath guide animation. 
● Turn off breath guide if exhale sounds 

cease after a period of time. 
 
 
 

 Insights from Testing 
● Menu tests showed users wanted less 

traditional method to select guides. 
● Users asked for more natural triggers for 

guides within scene. 
● Menus could still be provided but should not 

be primary trigger method. 
● Users struggled with breath guides if they 

were unsure whether the guide was leading 
or following. 

● Guides were more positively received as 
helpful when coaching was provided. 
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Storyboard: Hands Guide in Scene 
► 

► 

► 

► 

► 

► 

As a first time user, Xavier was coached on hand guides, and how they can support 
focus.  

Now meditating in a beach scene, he finds his mind is wandering, so decides try this out. 

He picks up and waves his controller and one hand guide appears. 

He picks up and waves a second controller and a second hand guide appears. 

He enjoys the peaceful motion as he follows them in their gentle motion. 

He finds that this is an interesting mix of focus and relaxation. 

  

New Requirements 
● Auto-detect and turn hand guides on 

when controller is picked up and shaken 
in scene. 

● Turn off when controller is shaken again, 
set down, or turned off. 

● Display one hand guide for a single 
controller or two for two. 

● Ensure motion is calm, and guides are 
visible within a single glance. 
 
 

 Insights from Testing 
● Menu tests showed users wanted less 

traditional method to select guides. 
● Users asked for more natural triggers for 

guides within scene. 
● Menus could still be provided but should not 

be primary trigger method. 
● Entering a scene with the floating guides 

was confusing to users.  It helped to have 
them trigger it more directly. 

● Laser pointer tests showed a high approval 
rating, while VR model showed stressors,  

● Some VR users were stressed and required 
calmer motion, narrower paths. 

● An option for one guide is recommended 
based on observations of a user who 
stopped and focused on just one, with great 
immediate results. 
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Storyboard: Menu > Guides > Voice 
► 

► 

► 

► 

► 

► 

Before his first use, Xavier was coached and chose the “Zen Meditation” voice guide. 

Now a few days later he’s tired of this guide and finds it distracting in his exercise. 

He remembers to say “quiet” and it is instantly silenced. All he hears are waves now. 

He is curious about a different voice guide, so says “menu” and is brought to the menu. 

He chooses “guides” and “voice” and scrolls scrolls explores other voice guides. 

He decides to try a highly rated compassion meditation, with a female narrator. 

  

New Requirements 
● Allow users to configure “voice” as a 

“guide” option (along with hands and 
breath). 

● Provide in-scene verbal triggers to 
control, including “quiet” to silence the 
voice guide and “menu” to return to the 
menu screen. 

 
 

 Insights from Testing 
● In testing, only one scene had voice 

guidance, but all participants specified they 
appreciated it. 

● All said this might be a feature they want with 
all exercises, especially as beginners. 

● Users also indicated they want to be able to 
turn it off or change guides. 

● Menu tests had all participants surprised to 
find voice guides under “sounds”. 

● Users were pleasantly surprised but thought 
it might belong elsewhere. 

● Users really liked the option to pick from a 
wide variety of voice guides. 
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Storyboard: Menu > Sounds > Nature 
► 

► 

► 

 
► 

 

Instead of a voice guide, Xavier decides to just listen to the sounds of nature. 

His 360 video of the beach has ocean wave noises so he can just choose “video source”. 

He’s also intrigued about just listening to forest noises in combination with another 360 
video or maybe even a blank room (scenes = “none”).  

He also really loves thunder and rain sounds so chooses that today. 

  

New Requirements 
● Allow new user to choose sounds of 

nature to be played with their meditation. 
● Allow these sounds to be overlaid with 

music or voice guides. 
 
 

 Insights from Testing 
● In testing, all users thought that “sounds” 

would include a list of sounds from nature 
that a user could choose from. 

● Original design had only video ambient 
noises on/off, so testing showed a need for a 
library of nature sounds. 

● Test participants had a very wide range of 
preferred sounds of nature. 
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 Lo-Fi vs Hi-Fi Prototypes 
 

Overview 

It may seem obvious that it is helpful to test early and often, but in the case of design and testing for 

Virtual Reality, our team wanted to test the theory to ensure that this newer technology stands up to 

this old adage.   With more traditional 2D applications, it has become standard in the user centered 

design process to build low resolution wireframes and get them in front of users very early in the 

design process.   Even as design and sketching tools have advanced to the point of near 

development-level sketches, it is sometimes helpful to take the resolution down to black and white 

wireframes so that the user focuses on the functional concepts without distraction by styles and other 

nuances.   Those refinements in a medium or higher resolution prototype may in fact mask more 

important structural or fundamental issues. 

 

Thus it was with this spirit that our team looked for parallel options of lo-fi design for VR.  While 

wireframes translate easily and directly to higher resolution 2D models, the industry isn’t as clear on 

what level of prototyping is best for the more immersive 3D virtual reality environments.  Our team, 

as described in earlier sections of this report, built two immersive Wizard of Oz  style prototypes for 

two different virtual reality concepts, working as a team to simulate components of the experience. 

We also constructed physical cardboard menu prototypes, theorizing that a simple on-screen version 

of this might lose something in the 3D space, and thus moveable physical menus might be moved 

throughout the room during the test, or the user could move themselves in proximity to the menus. 

 

Lo-Fi Laser Pointers vs Hi-Fi VR Orbs 

In the Hand Motion exercises, the lo-fi laser pointer test was valuable in obtaining feedback on an 

early proof of concept.  With the simplicity of laser pointers on a whiteboard, and a participant 

moving their hands to follow, this test had a very high approval rating, with most users feeling calmed 

by the test and feeling it was worth exploring.  With relatively little negative feedback and much 

observed positive behavior, the team determined that this would be worth exploring further in an 

actual VR model. 

 

What was fascinating, however, was that once users were able to experience it in 3D in a virtual 

space, the approval ratings dropped and the exercise that had been intended for calm and focus 

ended up stressing users. Users really didn’t like the interactions with the final VR model, finding its 

motion and interaction confusing and becoming stressed and agitated. 

 

So was the lo-fi model flawed or was the hi-fi prototype flawed?  Additional iterations of development 

tweaks and refinements may be needed to determine this for sure, but based on the insights from 

both groups of participants, we believe there is a little truth on each side of this story.   The lo-fi 
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model was constricted to about a 4’ space of whiteboard, and the user had no direct interaction other 

than their shadow with the laser points.  There was no feedback of failure, and there was no “wrong”. 

Even so they did find this more effective as a focus exercise and some found it to not be calming. 

There were also human artifacts from the Wizard of Oz  testing model, where the dots were controlled 

by a team member who could observe the user and adjust to their responses.  The human factor here, 

was that the pair become a bonded entity, both involved in a meditation.  The wizard had to calm 

their breath and steady their hands, and motion was constrained within a space and by the wizard’s 

own abilities. 

 

But for such a large difference in experience between the two models to exist, when in fact we had 

expected the computerization of the targets to have been steadier and thus more calming, there were 

likely some factors in the VR test that were unable to be tested in 2D with lasers.  In particular, the 

immersive VR head mounted display (HMD)  perspective and the user’s proximity to the target guides 

was unable to be simulated.  As the motion of the two orbs proceeded, even though about as 

randomized as the human’s in the lo-fi test, these orbs created anxiety in their users.  As they moved 

out of view range, the user was seen to become agitated, turning their head back and forth as they 

could not see both orbs at once, and at times recoiling as the orb went into their face in 3D space. 

 

These factors are not easily simulated in lo-fi, and are integral to testing and refining a real VR model. 

This is not to say that the lo fidelity model was a waste of time or resources.  It in fact provides a clue 

that, if given enough refinement to contain and control the orbs, the virtual reality hands guide has 

the potential to be very successful.   The combination of the two models is where the designer’s 

power comes from, and our recommendation from this experience is wherever possible to do 

multiple phases and resolutions of testing such as this. 

 

 

Lo-Fi Lampshade + Light vs Hi-Fi 2D Cloud Animation 

In the Breathing exercise, we experienced almost the opposite effect from the hands exercise, in that 

almost no participants enjoyed the experience under a lampshade, while almost all enjoyed it in a 

more refined higher resolution state.  In this case, the failings were largely procedural, in that the 

Wizard of Oz  test was very challenging, and involved a lot of physical components and coordination 

that were difficult to achieve without stressing the participant. 

 

To start, the lampshade with a sheet over it seemed to introduce a form of claustrophobia in some 

users.  The “wizard” role was very difficult to sync, in that they had to move smoothly forward and 

back across a 5’ runway with the light, while listening to the user’s breath.  This was very difficult to 

achieve without getting out of sync with the participant.  This also provided some visual distractions 

that the feet of the moving wizard could be seen by some participants. 

 

What the lo-fi exercise did successfully, though, was highlight a major need to clearly communicate 

instructions for the test.  Any time the instructions were misunderstood, there was a risk that the user 

would try to follow the light with their breath, rather than maintain control of their own breath and 
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know that the light was just a visual reflection of their own breath patterns.  As clearly as we could 

possibly explain this, some users still persisted, and this created an anxiety feedback loop as the user 

was waiting for the light before breathing while the wizard was waiting for them to breath before 

moving the light. 

 

This lo-fi process revealed many things that helped refine a higher fidelity (medium resolution 2D) 

model on an animated on-screen presentation.  In this hi-fi test we could quietly sit next to the 

participant, listening for their breath, and were able to very accurately synchronize with their 

breathing.  We also provided even clearer instructions with this round of testing.  And of course, the 

participant in this scenario was not under a suffocating lampshade and sheet. 

 

In this test, as shown in the Breathing Exercise Analysis in an earlier section of this report, the higher 

fidelity presentation had extremely high ratings.  This would be a great example of a module, if given 

more time than our project could offer, would benefit from a 3rd round of testing around a VR 

immersive version of the model.  

 

 

Lo-Fi vs Hi-Fi Verdict? 

While there’s a risk in translating any end product into a different medium, we found that the greater 

truth was found in comparing the results from both sets of tests.  The lo-fi prototypes definitely have 

their place, and can help steer design decisions and shape the ultimate outcome of a VR product. 

Ultimately, the designer, prototyper and tester need to be very aware of the possibility of perception 

shifts and confounders in this process.  

 

With the world advancing toward more widespread use of augmented and virtual reality platforms 

and the evolution of even 2D applications toward more wearable, integrated, or animated forms, the 

creativity of the designer and researcher will be stretched as the design tools evolve around the new 

products. Cross referencing your analysis between early lo-fi prototypes with refined concepts will be 

fundamental. 
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 Conclusion 
 
Over the past several months, our University of Washington Human Centered Design and Engineering 

team CalmCats,  have followed a solid research and design framework to help build a successful 

product.   We started with thorough research and analysis, and proceeded to do a blue sky sketching 

exercise, followed by design refinement and storyboard exercises.  With this deliverable, we have 

completed two rounds of prototyping and user testing, with a focus on both lo-fi and hi-fi strategies 

for a more informed analysis. 

 

In our first round of testing we concentrated on lo-fi testing protocols.  As described in this report, our 

team was able to build important foundations to support our menu structure, and identified some 

refinements there. We also explored a need to move beyond menus integrated with certain features 

to an approach that incorporated triggers within a virtual reality environment.  

 

Also, in the first round of testing, we made use of the Wizard of Oz  methodology for both our “Hands” 

and “Breath” exercises, employing lampshade and LED lamp for “Breath”, and laser pointers on a 

white board or blank wall for “Hands”.   These did not produce perfect results, though the early 

insights they provided were valuable and helped refine our models and our second round of testing. 

 

In our second round of testing, we focused on hi-fi testing protocols.  First, our “Breath” model which 

was originally executed using a lampshade and LED lamp received some refinements and was 

presented on a 2D screen with a more controllable animation.  Our hands model which originally 

executed using laser pointers, received a complete VR environment for its second round of testing. 

Interesting differences in user experience were noted between these lo-fi and hi-fi models, and the 

exploration of these differences identified both prototyping issues introduced, and some possibly 

fundamental opportunities or issues.  It is our belief, after execution of both, that the combination of 

lo-fi and hi-fi testing for a concept is valuable, and somewhere in the combined insights of the two 

levels of testing is a greater view into the best final product. 

 

In our second round of testing, we also tested a VR simulation designed and created by our OSU 

partner team, which was a very good example of an animated biofeedback environment.  Our team 

had explored variations of this in our design phase and had built it into our overall framework, and 

chose to test this more advanced VR model for insights.  This model proved to be very successful in 

many regards, with a few major opportunities to improve.  Our tests showed that biofeedback sensors 

have potential in this type of application. As biofeedback sensor technology improves, we look 

forward to its integration into the virtual and augmented reality platforms. 

 

With two solid rounds of testing, our team went through a powerful analysis process, working 

through large scale affinity diagramming exercise and arriving at some key insights that informed the 

final design.  With the insights from our affinity diagramming, we were able to create revised 
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storyboards for an improved end product.  For example, one key observation was that first time users 

required a special one-time experience where they are allowed to choose their scene and voice guide 

prior to first use. They also will benefit from new coaching that will be provided on the breath and 

hands guides.   Our observations also point toward the need for more intuitive and integrated triggers 

for certain features, taking the paradigm away from menus and toward integrated VR environments. 

Other refinements around configurable options, wording, and functional approaches were also 

discovered and documented. 

 

With the effort our team has put in across all phases of this project, we have now documented a long 

term vision for a suite of virtual reality tools which can be integrated to support a person in need of 

stress and anxiety relief, and those who want to take control of their mind and regain focus.  Through 

testing of our concepts, we validated that users found our design solutions impactful. We believe that 

our product requirements and prototypes could be utilized for a continuation of product development 

through iteration on the features and concepts. The integration of findings from the second round of 

user testing will be helpful for execution. There is potential to bring this product to market if Intel 

chooses to carry our vision forward and provides the larger scale resources needed to bring a holistic 

product to fruition. To achieve greatest success after handoff of our research and design to Intel, we 

recommend further prototyping and testing at each iteration. The purpose of further testing and 

design would be to discover opportunities and to optimize the experience around heightened calm 

and greater focus.  

 

Throughout this project, we sought to develop novel ideas for how to prototype for VR, both for our 

own benefit when designing without a lot of time or capital, and for assisting others in the VR 

community during their attempts to prototype. The impact of early-stage design methodology for 

prototyping, such as paper-prototyping and rough concept modeling has been well documented in 

the established field of User-Experience design. We see these methods as integral components of the 

design and development process that has become commonplace in non-VR based app and website 

design. The challenge we aimed to overcome was how, specifically could these methods be adapted 

to use when designing for VR. We hope that our foundational work on developing novel prototyping 

methods for VR will inspire others to try failing early and often with lo-fi and early stage VR 

prototypes. Our work in this area has merely scratched the surface of rapid prototyping and testing 

methodologies for VR. We are excited to see what the future brings in this quickly growing field. 
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 Appendix: Lo-Fi Test Kit 
 
 

Initial Setup / Prior to Testing 
 
Room Setup 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Refer to Pre-Test Questionnaire Before we begin, I would like to ask you a few 

questions. 

https://docs.google.com/a/uw.edu/document/d

/1NQceTugN09QKwN-5U_SGezf4Yv_Z_X99_aZT

hJgAzt0/edit?usp=sharing 

Researcher hands participant pre-test 
questionnaire. After participant is finished, 
researcher files the paper away. 

 

Inform user of scenario. For some background information, you’ve just 

purchased a new VR stress reduction program 

and want to try it!  
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I will be asking your opinion on some of the 

features today. 

 
 
 

Test 1: Breathing & Light Exercise Testing 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Test 1: Breathing & light Our study has 3 parts.  First we are going to 

have an exercise that focuses on breath. 

Prompt user to move underneath of the 

lampshade. 
Make yourself comfortable in this chair. 

<Chair is positioned for light work.> 

<Assistant gets VR lampshade and sheet.> 

 

I would like for you to imagine that you are 

putting on your top of the line VR headset. 

Please place this lampshade on your head and 

take a moment to look around.  
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Are you comfortable?  Would it be ok if we put a 

sheet over this as well to further block out the 

view of the room? 

 

OK imagine you are now in a virtual reality 

environment. 

 

Q13: After entering the VR stress reduction 

program, what do you expect to see? 

 

Now, imagine that you have selected to begin 

an exercise to calm you.  

Breathing meditation begins. 

(Wizard of Oz researcher stands, facing the 

participant, with a single light. (Light is covered 

by researcher’s hand at beginning and is 

revealed at the first breath in) As the participant 

breathes out, researcher steps forward until 

(s)he is approximately 6 inches from the 

lampshade, so the light gets smaller. As the 

participant breathes in, the researcher steps 

back approximately five feet, so the light gets 

larger.   Wizard of Oz researcher should be able 

to hear and respond to in and out breaths.) 

<SPEAK SLOWLY AND CALMLY> 

During this 5 minute exercise, you will focus on 

your breathing to help calm your mind and relax 

your body.  

 

There is no right or wrong way to meditate. 

Whatever you experience during this breathing 

meditation is right for you.  You don’t have to 

try to make anything happen. 

 

We’ll give you coaching at first then you can 

gently breath on your own for a few minutes. 

 

Just take gentle deep breaths in and let each out 

with an audible “HHHAHHHHHHHHHHHHHHH”.  

 

Can you try that once or twice with me?  

 

Breath in  ……… 

And breath out “HAHHHHHHHHHH” 

 

Breath in …….. 

And breath out “HAHHHHHHHHHH” 

 

Now just continue breathing at your own 

comfortable pace and a light will appear that 

follows your own breathing.  
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<A light is revealed at the peak inhale (a larger 

light from 5 feet away)> 

<Assistant walks toward person as they exhale 

“HAHHHHHHHHHH” to approx 6 inches from 

lampshade> 

<Repeat for a few cycles of breath without 

speaking> 

OK you can just continue this for the next few 

minutes and let yourself relax and breath at 

your own pace.  The light will follow.  

Researcher pauses for 3 full minutes to let 

participant continue breathing. 
<Set timer for three (3) minutes. Start timer.> 

<Do not speak for a full 3 minutes.  

<Allow the light to follow the participant’s 

breathing.> 

After three (3) minutes, gently bring the user 

back from meditation. 

Now it is time to gently re-awaken your body 

and mind and return to the room. 

<Assistant brings light to rest further away from 

the participant.> 

Notice the sounds around you. Wiggle your 

fingers and toes. Straighten out your legs, and 

stretch your arms and legs gently. 

Sit for a few moments more, enjoying how 

relaxed you feel, and experiencing your body 

reawaken and your mind returning to its usual 

level of alertness. 

Prompt user to move out from underneath of the 

lampshade. 
Now, I would like for you to imagine that you 

have taken off your VR headset.  
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We would like to help you remove the sheet and 

lampshade now. 

 

<Assistant waits for instruction then removes 

sheet and lampshade> 

Ask user follow-up questions about experience. OK, Welcome back! 

 

Q14: After the experience, how do you feel? 

<note: give them time to breathe and respond. 

Allow quiet space. 

 

Q15: On a scale of 1 to 10, with 1 being “not 

good at all” and 10 being “exceptional”, how 

would you rate the overall breathing exercise? 

 

Q16: Can you tell me why you gave that 

answer? 

 

Q17: While you were immersed in the 

environment, what parts were effective for 

stress relief? 

 

Q18: What parts were ineffective? 

 

Q19: What would make this experience more 

effective? 

 

Q20: Is there any other feedback that you would 

like to give about this breath and light 

experience? 
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Test 2: Hand Motions Exercise Testing 

Room Setup: 

 

 
Instructions & Script: 
 

Researcher Instructions Script 

Test 2: Hand Motions Exercise Testing We are going to move on now to our 2nd 5 

minute exercise. 

Prompt user to move to the corner of the room, 

angled toward the corner so (s)he is able to see 

laser pointers visible on the wall.   Turn a 

spotlight on from behind the user with a sheet 

over spotlight to mute it a bit.  (At night, this 

happens from light outside in the designated 

testing space.) 

I would like for you to imagine that you have put 

on your VR headset again.  Please stand facing 

the corner of the room.  

<assistant demonstrates standing position, 

facing their shadow on the whiteboard> 

 

<assistant hands user two Vive controllers> 

Here are two controllers from a high end VR 

system that you can imagine using throughout 

this exercise.  (and of course they aren’t 

connected) 

Researcher points to direct user to correct 

position. 

Now, imagine that you have selected to begin a 

guided exercise that makes use of your hands 

and controllers. 
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<assistant sits and points lasers at wall, 

beginning to move them slowly and smoothly> 

 

I would like for you to take a moment to locate 

the two red dots on the wall. You will be moving 

your hands or controllers in whatever way feels 

natural to you to to gently follow these dots 

throughout this silent meditation. 

 

Can you try that now?  You can just slowly 

follow the dots. 

 

<Allow a few cycles to pass> 

 

OK just gently breathe and continue to follow 

these guides for the next few minutes. 

Researcher pauses for 3 full minutes to let 

participant continue breathing. 
<Set timer for three (3) minutes. Start timer.> 

<Do not speak for a full 3 minutes.> 

<Allow the user to follow the lights for the full 3 

minutes silently.> 

Wizard of Oz researcher moves the two laser 

pointers. Laser pointers are used to illustrate the 

movement and direction of the arms.  

 

 

 

Researcher ends meditation. Now it is time to gently end this exercise, 

bringing your awareness back to your body and 

to the room. 

<Assistant brings lasers gently to rest at the 

center then turns them off.> 

Relax for a few moments more, enjoying how 

you feel, and experiencing your body 

reawakening and your mind returning to its 

usual level of alertness. 
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Researcher asks user follow-up questions about 

experience. 

OK, welcome back again! 

 

Q21: After this experience, how do you feel? 

 

Q22: On a scale of 1 to 10, with 1 being “not 

good at all” and 10 being “exceptional”, how 

would you rate this overall exercise? Why? 

 

Q23: While you were engaged in this 

experience, what parts were effective for you? 

How were they helpful? 

 

Q24: What parts were ineffective? 

 

Q25: What would make this experience more 

effective? 

 

Q26: Is there any other feedback that you would 

like to give about this experience? 
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Test 3: Menu Testing 

Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Test 3: Menu Testing We are going to move on now to our third 

exercise, focusing now on menu selection. 

 

Throughout this exercise, please speak your 

thoughts out loud. 

Researcher leads user into testing of the menu. 

Researcher Sets up the cardboard main menu in 

its tray on the magnetic whiteboard holder and 

stands to its side ready to make other selections 

as the steps progress. 

Again, imagine you have put on your VR headset 

and have your controllers in hand.  

<assistant hands controllers> 

 

Imagine that you’ve just opened the application 

for the first time and have come to the main 

menu. 

 

Feel free to sit or stand and position yourself 

wherever you are comfortable in relation to this 

menu.  You may interact with it however you 

might think is natural in a virtual environment. 
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When an item is selected, the selection is 

indicated with a colored circle placed next to the 

accompanying text. 

Q1: If you selected “goals”, what would you 

expect to see there? 

 

Please go ahead and select “goals”. 

 

<Observe method of selection.> 

Q1B: How did you just make your selection? 

Researcher sets the “goals” cardboard piece 

next to main menu, displaying the “calm” and 

“focus” options. 

Please select “calm”. 

 

Q2: What do you expect to see when you select 

“calm”? 

 

Please select “focus”. 

 

Q2B: What do you expect to see when you 

select “focus”? 

Main menu board still in view. Q3: If you selected “scenes”,  what would you 

expect to see there? 

 

Please select “scenes” from the main menu. 

Researcher holds out “scenes” cardboard piece 

with “360 video”, “geometric”, and “none” 

 

Q4: If you selected 360 video, what do you 

expect to see? 

 

Q4B: If you selected “Geometric” what do you 

expect to see? 

 

Q4C: If you selected “none” what do you expect 

to see? 

 

Main menu board still in view. Q: If you selected “sounds”,  what would you 

expect to see there? 

 

Please select “sounds” from the main menu. 

Researcher holds out second cardboard piece 

with “voice”, “music”,  and “ambient” options. 
Q5: Is this what you expected to see here? (IF 

NO: What did you expect to see when you 

selected “sounds”?) 
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Q6: What do you expect to see when you select 

“music” from the menu? 

 

Q6B: Would you be interested in selecting from 

your music playlists (on Pandora, iTunes, 

Spotify) to play during your meditation? 

 

Q6C: What is your preferred music source? 

 

Q7: What do you expect to see when you select 

“voice” from the menu? 

 

Q7B: Would you be interested in selecting from 

a variety of guided meditations? 

 

Q8: What do you expect to see when you select 

“ambient” from the menu? 

 

Q8B: Would you be interested in ambient 

sounds to play during your meditation? 

 

Main menu board still in view. Q10: If you selected “actions”, what do to 

expect to see there? 

 

Please select “actions” from the main menu. 

Researcher holds out second cardboard piece 

with “hands”, “breath” options. 
Q11: What do you expect to happen if you 

selected “breath” and “hands”? 

 

Q12: Is there any other feedback that you would 

like to give about the menus? 
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End of Testing 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Researcher guides participant in final question. Is there any other feedback that you would like 

to give before we finish here today? 

 

<allow for quiet periods until participant speaks. 

Prompt if needed> 

Researcher thanks participant. Thank you so much for coming in to participate 

in our research. Your feedback is very useful and 

will be reflected in our final product. 
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 Appendix: Hi-Fi Test Kit 
 
 

Initial Setup / Prior to Testing 
 
Room Setup 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Lead user through: 

● Greeting 

● Consent form 

● NDA 

Welecome!  

 

[read from greeting, consent, nda] 

Confirm pre-test questionnaire complete Did you have a chance to fill out our online 

questionnaire? 

 

<launch questionnaire if not yet complete> 
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Inform user of scenario. OK let’s begin!  Imagine that you’ve just 

purchased a new VR stress reduction program 

and want to try it! 

 
 

Test 1: Breathing Exercise (in storyboards) 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Researchers display breathing meditation 
slides on Google Docs and presents them on 
the monitor. 

Put VR headset on user then shift it up onto 
forehead.  Give user Vive controllers. 

Please make yourself comfortable in your seat 

facing the computer monitor.  

 

I’m going to fit you with this VR headset now, 

but we won’t be actually using it until later. 

 

For this first test you will just wear it on your 

forehead so you can experience the feel of it.  
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https://docs.google.com/presentation/d/1DBG
tmlAoaQ83QscqY4mTyISZSfbxzRZjxqibRQX
PNpY/edit?usp=sharing 

 

Also, here are the VR controllers, but again, 

these won’t be controlling anything in the first 

test. 

 

 

For this test, I’m just going to display some 

slides on this monitor and we’ll have to use our 

imaginations as if this is virtual reality.  I’ll 

actually be advancing the slide show as we go, 

and this is just a visual aid to help you imagine. 

 

[Launch slideshow and put in fullscreen mode.] 

Slide 1: Scenario setup [Moderator reads aloud from top of slide.] 

 

[Moderators assists participant with headset & 

controllers.] 

 

Q1.1:  What do you think you’d see when you 

put on your headset and launch the program? 

 
 

Slide 2: Dim room / “begin” [Moderator reads aloud from top of slide.] 

 

Q1.2:  What do you think would happen if you 

chose “Begin”?  

 

 

(optional):  What would you imagine would be 

shown if you chose “Menu”? 

 
 

Slide 3: Beach scene (no breath guide) [Moderator reads aloud from top of slide.] 

 

[NOTE: Read as if calm meditation.] 

[SET TIMER: 30 seconds for “relax and imagine”] 

 

Q1.3:  How effective do you think a virtual scene 

like this would be for helping you relax and 

meditate? 
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Slide 4: Beach scene (guided breath meditation) [Moderator reads aloud from top of slide.] 

 

[NOTE: Read as if calm meditation.] 

[SET TIMER: 3 minutes for breath meditation. 

 

[Moderator is silent during meditation.  

 

[ANIMATION:  Press down or right arrow or click 

button to advance animation.  Press on first 

exhale.  Cloud appears on exhale. ] 

 
 

Ask user follow-up questions about experience. Q1.4: After the breath guide experience, how do 

you feel? 

 

Q1.5: Would you say that this might be an 

effective meditation experience? 

 

Q1.6: On a scale of 1 to 10, with 1 being “not 

good at all” and 10 being “exceptional”, how 

would you rate the overall guided calming 

exercise? 

 

Q1.7: (If <10) What would make this experience 

a 10? 

 

Q1.8: What parts were ineffective? 

 

Q1.9: Is there any other feedback that you 

would like to give about the breathing 

meditation? 
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Test 2: Hand Motion Exercise (in VR) 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Researcher preps VR Hand Motion exercise: 

1. Wake computer. 

2. Input password. 

3. Launch “SteamVR” and ensure headset 

and controllers are all green. 

4. Open “CalmCats Hand Motion” folder. 

5. Launch “Concentration v1.2.3” 

6. Pull trigger to enter island scene. 

 

Orient camera so can see monitor as well as 

user. 

I’m going to take just a moment to set up the VR 

stress relief program. 

Researcher helps user to put on the VR headset  We are going to have you stand in the middle of 

the room facing this wall.  [faces painting/closet] 
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Let me help you put on your VR headset again.  

 

I’m also going to put on earphones, but just one 

so that you can hear me too. 

 

Are you comfortable? 

Orient user to island Now i’d like you to look around.  You can go 

ahead and think aloud as you experience things 

in the first part of this exercise. 

 

Can you describe what you see? 

 

Q2.1  What do you think the blue and green 

orbs are for? 

 

Researcher gives controllers to participant. 

[Note: confirm left = blue, right = green] 

Now i’m going to hand you two controllers. 

Don’t hit any buttons during this exercise.  You 

just hold them and move your hands and arms. 

 

Q2.2 What do you think you’ll do with these 

controllers? 

 

Begin interacting with orbs OK go ahead and touch the orbs with the 

controllers. 

 

Q2.3 What just happened? 

 

[note: left/right orientation may be a problem] 

 

Try following the orbs I’d like you to silently follow the orbs for the 

next few minutes.  Treat this like a moving 

meditation.  Be relaxed, breathe gently, and just 

continue to follow the orbs. 

 

Take your time and do this part silently.  I’ll 

check back in with you after 3 or 4 minutes. 
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Researcher allows user to spend 5 minutes in 

the VR Tai Chi Arms experience? 
 

Researcher ends the meditation. Now you can disengage from the hand guides 

exercise, and silently return your focus to your 

surroundings.  

 

Take three (3) deep breaths in through your 

nose and out through your mouth.  

 

I’m going to approach and help you.  You can 

hand me the controllers. 

 

Close your eyes and i’m going to take your VR 

headset off. 

 

Stretch your arms and legs, wiggle your fingers 

and toes.  

 

Now slowly open your eyes. 

Researcher asks user follow-up questions about 

experience. 

Q2.4: After the experience, how do you feel? 

 

Q2.5: On a scale of 1 to 10, with 1 being “not 

good at all” and 10 being “exceptional”, how 

would you rate the overall exercise? 

 

Q2.6  If you were to rate this experience in the 

area of “Focus” would that change your rating? 

 

Q2.7: While you were engaged in the 

experience, what parts were effective? (from a 

focus perspective) 

 

Q2.8: What parts were ineffective? 

 

Q2.9: What would make this experience more 

effective? 

 

Q2.10: Do you think that this experience could 

help you meditate or relax? 
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Q2.11: What about increasing your focus? 

 

Q2.12: Would you be likely to use this 

experience?  

 

Q2.13: (If so) Where would you use this? 

 

Q2.14: Is there any other feedback that you 

would like to give about this experience? 
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Test 3: Biofeedback-Animated Leaf Color Exercise (in VR) 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Researcher preps VR Leaf Color exercise: 

1. Wake computer. 

2. Input password. 

3. Launch “SteamVR” and ensure headset 

and controllers are all green. 

4. Open “OSU Leaf Color Demo” folder. 

5. Launch “RFP-NF-dbk-Demo-80s-v1” 

6. Pull trigger to enter island scene. 

 

Orient camera so can see monitor as well as 

user. 

I’m going to take just a moment to set up the 

next VR test. 

Researcher helps user to put on the VR headset  We are going to have you stand in the middle of 

the room facing this wall again.  [faces 

painting/closet] 
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Let me help you put on your VR headset again.  

 

I’m also going to put on earphones, but just one 

so that you can hear me too. 

 

Are you comfortable? 

 

You’re not going to need controllers for this 

exercise. 

Orient user to forest scene. Now i’d like you to look around.  You can go 

ahead and think aloud as you experience things 

in the first part of this exercise. 

 

Can you describe what you see? 

 

Q3.1  How would you expect to interact with 

this scene? 

 

Describe sensors & imagine environment 

responds to calmness. 

Now imagine that your VR system could 

somehow detect your level of stress or 

calmness.  Or the deepness of your meditation. 

 

Q3.2 How would you imagine that could be used 

in this scene? 

 

 

Describe tree leaf color interaction We are exploring a concept where the color of 

the tree leaves might change as you get more 

relaxed or more deeply into meditation. 

 

Of course we don’t have real sensors hooked up 

yet, so what you’ll see here is just a simulation. 

 

Q3.3  How do you imagine tree colors might 

change as you become calmer? 

 

OK let’s try this with a guided meditation. OK let’s try this.  I’m going to start about a 1 

minute guided meditation.  
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Q3.4  How would you feel most comfortable? 

Sitting on a cushion?  THe floor?  Standing? 

 

Are you ready?  During this meditation i’ll have 

you just be silent and listen to the guide. You 

can relax and experience this then we’ll talk 

after it’s done. 

 

[Researcher pulls trigger to begin guide] 

[TIMER: 2 minutes] 

 

 

Researcher allows user to spend 2 minutes in 

the VR Tai Chi Arms experience? 
 

Researcher ends meditation. 

 

 

 

Researcher or assistant helps participant to 

remove the headset 

OK, Now silently return your focus to your 

surroundings.  

 

I’m going to approach and help you remove 

your VR headset. 

 

Close your eyes and i’m going to take your VR 

headset off. 

 

Stretch your arms and legs, wiggle your fingers 

and toes.  

 

Now slowly open your eyes. 

 

Researcher asks user follow-up questions about 

experience. 

Q3.5: After the experience, how do you feel? 

 

Q3.6: On a scale of 1 to 10, with 1 being “not 

good at all” and 10 being “exceptional”, how 

would you rate the overall silent focusing 

exercise? 

 

Q3.7: While you were engaged in the 

experience, what parts were effective? 

 

Q3.8: What parts were ineffective? 
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Q3.9: What would make this experience more 

effective? 

 

Q3.10: Do you think that this experience could 

help you meditate or relax? 

 

Q3.11: Would you be likely to use this 

experience? (If so) Where would you use this? 

 

Q3.12: Is there any other feedback that you 

would like to give about this experience? 

 

Q3.13: Do you remember a chime at the 

beginning of the exercise?  Can you tell me 

about that? 
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End of Testing 
 
Room Setup: 

 

 

Instructions & Script: 
 

Researcher Instructions Script 

Researcher guides participant in final question. Q4: Is there any other feedback that you would 

like to give before we finish here today? 

 

 

 

 

Researcher thanks participant. Thank you so much for coming in to participate 

in our research. Your feedback is very useful and 

will be reflected in our final product. 

 

 

 

 

61 


