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ABSTRACT 

Parking continually becomes an issue in the modern society. Not only appears 

in the large cities like New York or Chicago, on-campus parking also a big 

problem annoys students in lots of universities. With of smartphone 

development, many mobile applications are designed for solving the parking 

issues. This final thesis study is a concept multiplatform mobile application 

called “ParkinVT”, which designs for improved parking in Virginia Tech. This 

study covers all standard procedures of application design. First, the study of 

“ParkinVT” started with the research of the background, equipment, and 

current parking regulations of Virginia Tech. Second, reviews of two existing 

parking mobile applications were carried out. Third, based on the materials and 

knowledge collected in the previous two steps, a working flow chart and 

wireframe of the UI of “ParkinVT” were designed. Then, for ensure the function 

settings of “ParkinVT”, a usability testing was conducted with the paper based 

wireframe work. Three usability test processes in this study were entrance 

survey, usability testing with video recordings, and evaluation through exit 

survey. After the usability testing and analysis were finished, the design of 

“ParkinVT” reached its final design step, which included logo design, graphic 

design, and UI design. In terms of the limitations in this study, future directions 

were also considered at the end of the design of “ParkinVT”. 

 



 

“ParkinVT”, A Concept Mobile Application  

for Improved Parking at Virginia Tech 

Jingyi Liang 

 

GENERAL AUDIENCE ABSTRACT 

Due to the difficulty of finding a parking space and lack of parking status 

checking platforms in Virginia Tech, this study aims to design a concept mobile 

application for solving this issue for the people working or visiting Virginia Tech. 

This research first introduces the current parking environment in Virginia Tech, 

the modern technologies that can be used for parking, the design inspirations 

from existing parking applications, and the target audiences of the parking 

service of Virginia Tech. Finally, the project presents a mobile application 

entitled “ParkinVT” based on usability testing and information collected. 
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1. INTRODUCTION 

1.1 Introduction 

According to the official statistics, until March 2017, Virginia Tech had more 

than 16,400 parking spaces, which serve 31,000 students and 13,000 

employees. Additionally, an estimated 60,000 alumni, parents, and community 

members visit the campus each year (Parking and Transportation in Virginia 

Tech, 2016). These parking spaces are widely located around campus, and are 

available for the daily parking needs of students, faculty, and staff, as well as 

guest parking requirements for special events, such as football games or music 

concerts. However, during workday rush hour, finding a parking spot next to 

certain buildings is still an issue for many students and employees, even as most 

of them are holders of VT (Virginia Tech) parking permits. Therefore, for saving 

time from circling crowded parking lots hoping for a space, many students 

prefer choosing the public transportations like VT Bus for commute in the daily 

busy hours. 

For solving this situation and increasing parking efficiency, Virginia Tech Parking 

and Transportation Department has posted their solution through the VT official 

website. They highly recommend people change their parking preferences 

during the daily rush hours, and finding a parking place near Duck Pond (Cage) 

Lots or Chicken Hill Lot, which has plenty of open spaces left almost every day 

(Parking and Transportation in Virginia Tech, 2016).  

However, the weakness of this solution is that both of these two parking lots 

recommended by the VTPTD (Virginia Tech Parking and Transportation 

Department) are relatively far away from the academic buildings compared with 

many other parking lots. Therefore, for those whose classroom building is not 

located next to these parking lots, they need to reach their destinations by walk 
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or selected VT Bus after parking, which may provide unnecessary 

inconveniences for those people. 

1.2 Purposes of Research 

The parking statistics provided above lend much insight into the current parking 

situation at the university. This information necessitates the use of a mobile 

platform through which users can manage their parking behavior through an 

improved and efficient method. Therefore, the purpose of this research project 

is to design an app for smartphones, which aims to improve the parking 

experiences and efficiency in VT. 

 

2. REVIEWS OF SIMILAR MOBILE APPLICATIONS 

Besides the parking situation at VT, saving search time and money in finding a 

parking space in many cities is also an annoying issue many people face. 

Therefore, many mobile applications appear in the mobile platform for 

providing potential solutions. At the same time, navigation applications like 

Google Maps also add new functionality in helping people to find parking 

places. In the following part, this article will briefly discuss one existing parking 

application called “Parkmobile”, and the new parking feature of “Google 

Maps”.  It will introduce and analyze the features of these two cases as the 

design references for the VT parking application. 

2.1 Parkmobile 

2.1.1 Introduction 

“Parkmobile” is a multiplatform mobile app which serves parking needs in many 

cities and universities in the U.S. The Android version of this parking app has 

more than one million downloads in Google Play, which is the highest among 
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similar apps in the transportation service category. The iOS version of 

“Parkmobile” also has good performance in the App Store with 6,167 reviews. 

The overall rating of the Android version is 4.3 of 5.0, while the iOS version is 

around 3 of 5 (App Store, 2017; Google Play, 2017).  

2.1.2 Functions of Parkmobile 

The work procedures of “Parkmobile” are basically divided into three steps 

(Parkmobile, 2017). First, look for the parking signs or stickers at the place users 

want to park later. Second, once users are registered, use the “Parkmobile” app 

to enter in the zone number listed on the parking signs found in previous step 

to start a parking session. The third and final step includes reserving the 

selected parking spot and paying the parking fees. After three steps above, the 

reservation processes of parking have finished, and users will receive a receipt 

as their parking confirmation. Also, one feature of “Parkmobile” app is that 

users can open the parking notification which will remind them 15 minutes 

before their parking session is set to expire (See Figure 2.1 below for details). 
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Figure 2.1 Screenshots of the Workflow of Parkmobile 

2.1.3 Conclusion 

Compared with many other parking applications, the parking spot reservation 

function of “Parkmobile” provides a guarantee to users in finding a parking 

place in the target area. Additionally, the notification function of “Parkmobile” 

helps users to avoid the unnecessary fines of exceeding their parking time 

limitation.  

2.2 Parking Function in Google Maps 

2.2.1 Introduction 

According one news excerpt from BGR (BGR, 2016), Google Maps, one popular 

and widely used navigation application, will provide parking difficulty 

information in future updates, which may make it easier for users to find a 

parking spot in an area they do not know. The feature can be very helpful if the 
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users are driving to places they have never visited before. Google Maps will tell 

the users that parking in the area is easy, medium, or hard. 

2.2.2 Parking Features of Google Maps 

As Android Police explains, so far there is no indication of where the parking 

data of Google Maps comes from, and nothing to indicate that variables like 

time of day or specific events will play into the equation (Android Police, 2016). 

This may simply be a measure of how much parking there is in an area, not the 

likelihood of availability. Whatever the case, this knowledge may prove 

invaluable when people are trying to decide if it is better to park elsewhere and 

hop on a bus or train for the last leg of the trip. 

2.2.3 Conclusion 

For the new feature of parking difficulty in Google Maps, I've tried checking out 

many different places and none of them have shown this indicator, therefore I 

guess it's not live yet. However, it's possible Google will roll this out to people 

over time or may be waiting to turn it on at a future date. 

 

3. METHODOLOGY 

As the key factor of user friendly designs, personas or characters of the target 

users need to be analyzed before developing the functions of applications. Four 

groups of users including student, faculty, staff, and guest, were considered 

respectively based on their different parking requirements and behaviors (See 

Figure 3.1.1, 3.1.2, 3.1.3, 3.1.4 below). An entrance survey including eight 

questions about general information and parking behavior of the users was 

carried out for collecting data and further analysis (See Table 3.1.1, 3.1.2, 3.1.3, 

3.1.4 below). 
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3.1 Personas 

3.1.1 Student Analysis 

 
Table 3.1.1 Survey Results of Student 

 
Figure 3.1.1 Persona Analysis of Student 

• Student is the largest category of user in VT, and therefore students have 

the largest needs for parking. 
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• Students who arrive on-campus before 9:00 am and after 8:00 pm usually 

will not encounter the parking issues, because most classes are 

scheduled from 9:30 am to 6:00 pm. Some students would like to choose 

BT bus for commuting if they will arrive to campus after 10:00 am. 

• Due to the lack of parking spaces around academic buildings, and also 

the limitation of parking permits (many parking lots on-campus are F / S 

only), students will spend more time circling around parking lots looking 

for spaces. 

• Most students are smartphone users and know how to use navigation 

applications through their phones, thus they may more easily be likely to 

accept the similar application also using GPS function. 

3.1.2 Staff Analysis 

 
Table 3.1.2 Survey Results of Staff 
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Figure 3.1.2 Persona Analysis of Staff 

• Staff may not have too much difficulty in finding parking spaces in 

terms of their working schedule as most staff in VT need to be in their 

position before 8:00 am from Monday to Friday. 

• Additionally, staff can share the F / S type of parking lots with faculty 

on-campus, which also reduces their parking difficulties. 

• For smartphone proficiency, due to the age varieties, some staff will 

be able to use navigation mobile applications, and understand the 

usage of GPS function, while some older staff may not be as likely. 
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3.1.3 Faculty Analysis 

 
Table 3.1.3 Survey Results of Faculty 

 
Figure 3.1.3 Persona analysis for Faculty 

• Faculty have similar time schedules as students as they arrive on 

campus based on their class arrangements. Therefore, they may likely 

have parking issues during daily rush hours Monday through Friday. 

• Since faculty can use the F / S parking area, this may highly reduce 

their parking time. 
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• Most faculty use smartphones, though a small group do not. Here, 

age may effect smartphone usage among faculty as younger faculty 

are shown to be more likely to use navigation applications more 

easily. 

3.1.4 Guest Analysis 

 
Table 3.1.4 Survey Results of Guest 

 
Figure 3.1.4 Persona analysis for Guest 
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• For many guests of VT, they do not need a mobile application to help 

them search parking spots on campus, as they are usually only 

temporarily visiting. 

• For those who are local people in Blacksburg (the city where VT is 

located) and willing to participate in university events like football 

games or concerts frequently, they may want a parking application to 

help them increase parking efficiency. But they will not experience 

too many difficulties searching for parking spots because most events 

are held during the relaxing hours through a day. 

3.1.5 Conclusion 

In conclusion, based on the analysis and personas of different groups of people 

in Virginia Tech, VT students and faculty have the most difficulty in finding on-

campus parking spaces, therefore their needs and requirements should be 

considered with priority. 

3.2 Parking Lots in Virginia Tech 

According to the parking regulations of VT, once students and faculty buy the 

parking permits through VTPTD, they have the authority to park on-campus. 

Thus, there is no reservation need for on-campus parking lots.  

Additionally, only Perry Street Lot parking structure has electronic equipment to 

monitor the overall parking space availability in each floor among all on-campus 

parking lots in VT, which means the individual parking spot information will not 

be provided by university. Due to the lack of official database support, I also 

checked the existing and widely-used methods for detecting individual parking 

spots. However, most of the sensory equipment used are expensive and need a 

long time for installation and adjustment. Therefore, considering the limitation 
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of research fees and time, only the data of overall available parking spots of a 

single parking lot will be used for designing this parking app for VT. 

3.3 Function Settings of “ParknVT“ 

Regarding the parking lot situation, and the requirements summarized from 

different group of users of VT Parking Service, the functions, or the working 

steps of “ParkinVT”, are divided into the following parts.  

The first step is login and personal settings.  If the users are VT student, faculty, 

or staff, they will need to use their PID (a VT account) to login into this parking 

app before further steps. Then, they can set their home address or the starting 

points they want to drive to VT campus from. Their favorite on-campus parking 

lots can be selected later, and highlighted in the parking map of VT. The guest 

users can skip login and setting steps, and directly visit the parking map. 

After the first step, users will be diverted to the map page. This page will 

display the markers of all on-campus parking lots with their brief information, 

such as parking lot name, numbers of available parking spaces, and parking lot 

type. Users can press markers to check detailed information of parking lots, 

which includes parking lot address, daily parking trend, and the direction to the 

parking lot.  

The most important feature of “ParkinVT” is the notification function. Once the 

users set their favorite on-campus parking lots, and the remaining parking 

spaces in these parking lots reach a critical amount, such as less than 5 spaces, 

“ParkinVT” will automatically send a reminder to the users based on the traffic 

flow and distance between users’ departures and destinations. 
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3.4 Flow Chart and Wireframe of “ParkinVT“ 

With the exception of the introductions in the previous section, for this 

application design a flow chart and wireframe of “ParkinVT” are provided for 

better understanding its working steps (See Figure 3.4.1, 3.4.2 below). 

 
Figure 3.4.1 Flow Chart of “ParkinVT” 
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Figure 3.4.2 Wireframe Version.1 of “ParkinVT” 
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4. USABILITY TESTING 

After the wireframe of “ParkinVT” was finished, a usability test was used to test 

the effectiveness of the function settings and user interface design. Before the 

usability test, a prototype application of this study was sent and approved by 

the IRB office in Virginia Tech to have the authority to collect data from 

individuals (See Figure 1.1 in Appendix A). A consent document was sent to the 

volunteers of this test at least two days before to ensure they understand the 

basic information of this usability test, and their rights as participants (See 

Figure 1.2 in Appendix A). Volunteers were required to sign the consent form as 

an agreement in joining this test. The usability test was divided into three 

sections: entrance survey, user tasks, and exit survey. 

4.1 Subjects 

There were 24 participants in total in this usability test including 2 professors, 2 

guests, and 20 students (undergraduate and graduate) in Virginia Tech. All of 

them were 18 years or older. Most participants were majoring in Art, while 

others were majoring in Computer Science, Information System Engineer, 

Education, and Bio-Engineer. The participants of usability test were selected 

through word of mouth, written email, and text messages. 

4.2 Entrance Survey 

Before entering the test, participants were given an entrance-survey to collect 

their background information such as gender, age, smartphone ownership and 

GPS function usage. Additionally, their parking behaviors were also collected 

through the entrance survey, such as parking pass ownership, parking time on-

campus, and difficulty in finding a parking space. Neither contact information 

nor privacy were asked in this survey (See Figure 1.3 in Appendix A). 



	16	

The first purpose of this survey was studying the usage and familiarity of GPS 

function of the participants. This is important because GPS function is 

mandatory for most navigation and map applications, which is one important 

part of parking app. The second purpose of the entrance survey was identifying 

which group of people have the most difficulty in finding a parking spot in VT 

while they drive on campus. Additionally, the needs of this group of people 

should be considered in priority while designing the parking application for VT. 

4.3 Test Procedures 

The usability test was conducted at quiet public places like classrooms, offices 

and in the library. The equipment used in the test was paper (answering survey 

and testing wireframe of application), and Macbook computers (video recording 

the user test process). 

The test target was the existing wireframe of “ParkinVT” (See Figure 3.3.2 in 

Chapter 3.4 above), and aimed to prove the effectiveness and ineffectiveness of 

its functional user interface design. All testing questions were simple control 

tasks, such as “using VT PID to login” (See Figure 1.4 in Appendix A). 

Participants were asked these test questions while looking at the paper based 

wireframe of “ParkinVT” and were supposed to act as if they were the real 

application interfaces. While performing the tasks, they were asked to simulate 

the actions they would normally be required to do while using “ParkinVT” 

through their mobiles. 

The hand movements of participants during the usability test were captured by 

a laptop for analyzing the correct action rate. Their voice was also recorded 

with the video for future references as some participants may have questions 

and advices for “ParkinVT” during the test. 
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4.4 Exit Survey 

After usability testing, an exit survey was given to the participants for 

satisfaction evaluations of “ParkinVT” (See Figure 1.5 in Appendix A). Other 

feedback and additional advice from the participants during the usability test 

could be submitted if they were not part of the default questions in the exit 

survey. The results of this survey would be analyzed later for modifying the 

wireframe of “ParkinVT”. 

4.5 Test Result and Conclusion 

The main goal of usability testing in this study was to use the data from the user 

test and exit survey to understand the effective parts of the wireframe of 

“ParkinVT”, and improve the ineffective parts. Thus, before moving to the final 

design of the UI (User Interface) of “ParkinVT”, the summary of user testing and 

exit survey should be presented first (See Figure 4.4.1, 4.4.5). 

4.5.1 Usability Test Results 

 
Figure 4.4.1 Tasks and Results of Usability Testing 
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• The overall passing rate of this usability test was high, perhaps indicating 

that participants did the correct controls in most of the tasks. 

• In the task 3, which was asking users to add an additional favorite parking 

lot, two participants could not find the right button or felt the button 

words were not settled properly. However, compared with the 8.3% 

mistake ratio, the correct reaction ratio was 91.7%, which meant most 

participants chose the right actions in this task. Thus, the incorrect rate 

was ignored in task 3. 

• From the testing results, the incorrect action rate of task 7 was the 

highest with 87.5% participants making the wrong choice. Task 7 asked 

participants to check the detailed information page of parking lot (See 

Figure 4.4.2 - Right) as they had already opened the brief information 

page of one parking lot (See Figure 4.4.2 - Left). The correct action 

would be either press the parking lot name or swipe the brief information 

page up to show more details. Many participants said it would be more 

identifiable if the color used for the parking lot name was different from 

other words appearing on this page, because the test of wireframe only 

used black and white. However, due to the high incorrect rate in this 

task, the current layout and hand control need to be reconsidered in the 

final design. 
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Figure 4.4.2 Task 7: Check detail information of Parking Lot 

 

• The second highest incorrect rate of 12.5% appeared in task 9, which 

asked participants to change their current location in the navigation page 

(See Figure 4.4.3). Like task 7, most participants who had problems in 

this part believed it would be easier to do the correct control if the UI 

was colorful and the words were shown in different colors. 
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Figure 4.4.3 Task 9: Change “My Location” 

 

• Additionally, one participant mentioned a font-size issue, and the 

decreasing of control steps. These two feedbacks would be considered 

as the potential improvements in the final design of “ParkinVT”.  
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4.5.2 Exit Survey Result 

 
Figure 4.4.2 Exit Survey Results 

• The overall evaluation rating for all 11 questions are above or equal to 

“Moderate“, which shows the user interface of “ParkinVT“ is designed 

properly. 

• Among 11 questions, question 6 received the lowest satisfaction rating. 

As this question asked about whether users would be able to use 

“ParkinVT” to find an on-campus parking space, there may be two 

possible explanations for this situation. First, the usability testing of 

“ParkinVT” utilized a paper prototype, which meant participants would 

not be given the real application for testing. Therefore, some participants 

may not be certain of the effectiveness of finding parking spaces by 

using this mobile application. Second, during the time that the user 

testing was conducted, the user interface of “ParkinVT” was still a work 
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in process. Therefore, the relative lower satisfaction for one question 

would be understandable and should be corrected in the final design. 

 

5. FINAL DESIGN OF “PARKINVT“ 

5.1 Logo Design 

 
Figure 5.1.1 Logo of “ParkinVT” 

The shape of the logo of “ParkinVT” is a map marker formed by the characters 

of “VT” (See Figure 5.1.1). The designer of this logo wanted users to feel this is 

an application including navigation function while they see the logo, and also 

know this is designed for Virginia Tech. 

The gradient colors used here were selected from VT Web Color Guidebook. 

The four logo sizes displayed above are Original Design, Home Page, Spotlight, 

and Notification. 

 
Figure 5.1.2 Unselected Logo Designs of “ParkinVT” 

There are the unseleted logo designs of “ParkinVT” (See Figure 5.1.2). 

However, due to over-complexity of these design style. Finally, they were not 

used as the logo of “ParkinVT”. 
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5.2 Graphic Design 

For increasing the visual effects of “ParkinVT”, some character designs and 

graphic designs were also involved in the design procedure of “ParkinVT” (See 

Figure 5.2). 

 
Figure 5.2 Graphic Designs of “ParkinVT” 

The avatars on the left and middle are default avatars of “ParkinVT”. The users 

of “ParkinVT” will see these two avatars randomly before they customize their 

head pictures. The one on the right is a character design of “ParkinVT” which 

will appear after the personal settings of users. This character combine the 

Hokie and a car to build the connection between “VT” and “Parking”. 
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5.3 User Interface Design 

 
Figure 5.3.1 First Version of UI Design of “ParkinVT” 
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The picture above is the first version of UI design of “ParkinVT” (See Figure 

5.3.1). There are two majority problems include in this version. The first one is 

the top banners of some pages are too white, thus results the entire visual 

effect of the pages are “over-white”. The second one is, the information 

provided on the markers of parking map page are too simple. Therefore, for 

those who are not familiar with the VT parking indicators, probably they will not 

easy to understand the meaning of the map markers of parking lots (See Figure 

5.3.2). 

 

Figure 5.3.2 Issues of the First Version of UI Design of “ParkinVT” 

Based on the feedback from the first version UI design. The final version of UI of 

“ParkinVT” was changed. The introduction video of “Parkin VT” can be 

previewed through the following link: https://youtu.be/SCeBW2Xf1fM. 
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5.4 Front-End Development of “ParkinVT“ 

 

Figure 5.4 UI Development of “ParkinVT” via Ionic 

After the UI design of “ParkinVT“ was confirmed, the UI development was 

carried out through an online hybrid platform called “Ionic” (See Figure 5.4). 

Based on the front-end development knowledge I have (Html & CSS), I created 

most of the UI interaction effects in Ionic. Due to my ability limitation that I do 

not know how to code JavaScript, one of my friend helped me to import the 

Google Maps Api into the development of “ParkinVT” via Ionic later as 

navigation function was included. 

For best visual effect, the development results can be viewed through GitHub 

on smartphone: https://jingyil.github.io/index.html - /1-log-in.  
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6. DESIGN LIMITATIONS AND FUTURE DIRECTIONS 

6.1 Design Limitation 

An important design limitation in “ParkinVT” is that even though this mobile 

application will send the user a notification while the remain parking spaces in 

their favorite parking lots reach a critical number, it still cannot guarantee the 

user a parking spot. For example, even though the user may drive to campus 

just after they receive the notification, people who arrive at the university earlier 

than them may be likely to occupy the parking spot in priority. 

6.2 Methodology Limitations 

Within the entire design process of “ParkinVT”, there was only one round of 

usability testing which was carried out for the prototype. The feedback from 

test volunteers were collected and potential improvements were added into the 

final design. However, as the research time was limited, further user testing was 

not possible to conduct. Therefore, whether the user interface was designed 

properly in the final version with color was uncertain. 

6.3 Future Directions of “ParkinVT“ 

6.3.1 Future Changes based on the limitations 

There are two main aspects which still can be improved in the future study of 

“ParkinVT”. First, the design limitation mentioned in the previous section 

should be addressed and corrected. After the final design of the user interface 

of “ParkinVT” is finished, a second round usability testing should be done. To 

compare the effectiveness between prototype and formal design, the questions 

used in the second test should be as same as the first usability test. The user’s 

feedback and opinions will be collected again for the modification of the final 
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design. If enough time is available, the same user testing will be conducted 

repeatedly for revealing the best design results. 

For solving the methodology limitation, a reservation function will be 

considered as a new feature of “ParkinVT” in the future. While the parking 

space reminder is sent to the users, they will be able to reserve a parking spot 

through the mobile application, which ensures they can have the parking space 

when they arrive on campus. However, this function demands additional 

equipment to be installed in the on-campus parking lots, such as sensors which 

can detect and monitor real-time changes in parking spaces. However, this 

equipment takes time to be installed and adjusted on all the on-campus parking 

lots in Virginia Tech, and after they are installed properly people still need time 

to manage them. Due to time and resource limitations of the study of 

“ParkinVT”, the reservation function will be considered in the future 

development. 

6.3.2 Other Thoughts of Future Functions of “ParkinVT“ 

• Smart Parking Recommendations 

The ideal parking application in my mind can automatically recommend 

parking lots based on user behaviours. For example, suppose one user 

park his / her car in Squires parking one day. On the next day, 

“ParkinVT” will automatically ask this user whether he / she still want to 

park his / her car at the same place as yesterday. If the answer is yes, 

“ParkinVT” will then check the parking status in Squires for him / her. If 

the answer is no, “ParkinVT” will continue recording his / her parking 

behaviour until it designs a personal parking plan which suits his / her 

schedules. 

• Build Connections with Navigation Applications like Google Maps 
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While people use navigation applications like Google Maps to find their 

driving routes, “ParkinVT” will automatically ask them whether they need 

parking directions to their destinations. 

• Voice Guide Function 

If the target parking lot situation has changed while users are driving, 

“ParkinVT” will ask them whether they want to switch to other parking 

lots by voice notification rather than text. 

 

7. PERSONAL GAINS OF THE STUDY OF “PARKINVT” 

As the designer of “ParkinVT”, my most important gain of this study is, this is 

the first time I experienced the entire design procedures of a mobile 

application. In the past, I used to be a UI / UX designer in China, but most of my 

work were only focused on design part, such as wireframe and visual design. 

Thus, I attended in Virginia Tech in order to extend my knowledge on Human 

Center Design, which focuses on improving user experiences. Therefore, I 

selected to design a mobile application as my final thesis study. On one hand, 

due to my project is based on an existing issue in the real environment, which 

provides me a great opportunity to combine my design with the practical world. 

On the other hand, the study of my final thesis also allows me to experience an 

entire working process for designing digital products like website or mobile 

application, which benefits my future career development as I can have a basic 

understanding of all design steps. 
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APPENDIX A. TEST MATERIALS 

	
Figure 8.1 IRB Approval Letter 
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Figure 8.2 Word of Mouth 
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Figure 8.3 Follow Up Email 
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Figure 8.4.1 Entrance Survey Page.1 
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Figure 8.4.2 Entrance Survey Page.2 Up 
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Figure 8.5.1 Consent of Usability Testing Page.1 
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Figure 8.5.2 Consent of Usability Testing Page.2 
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Figure 8.5.3 Consent of Usability Testing Page.3 
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Figure 8.6 Usability Testing Questions 
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Figure 8.7.1 Exit Survey Page.1 
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Figure 8.7.2 Exit Survey Page.2 
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Figure 8.7.3 Exit Survey Page.3 
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