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Executive
Summary

For the final project, our group designed an
app aimed at helping college students find
study locations on campus quickly involving
UTM STU DY several stages. In the Discovery Stage, we
conducted research to understand the prob-
lem space and identify potential opportunities.
In the Empathize Stage, we gained insights into the needs and pain points of the
target users. The Define Stage involved synthesizing the information collected in
the Empathize Stage to define the problem statement and the user’s needs. The
Ideate Stage generated as many ideas as possible to address the problem state-
ment and the user’s needs, while the Prototype Stage created a low-fidelity pro-
totype to test the viability of the ideas generated. The User Testing Stage tested
the prototype with target users to gather feedback and validate the design ideas.
Finally, in the Assess / Implement Stage, we refined the design based on user
feedback to create a final design that meets the needs of the target users and ad-
dresses the pain points identified in the Empathize Stage. The resulting app pro-
vides a user-friendly interface that allows students to search for available study
locations in real time and book a spot if necessary. The app’s design also takes

into consideration the importance of a conducive study environment and provides
information on the amenities available in each location.
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: DISCOVERY
STAGE
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UTM STUDY

Framing the Project

In the discovery stage, we started framing the project by sharing
our struggles that we would like to see addressed at the Universi-
ty of Toronto Mississauga campus. Most of us agreed that it was
difficult to find available study space on campus, and we decided
to dive deeper to figure out the root cause and potential solutions
to the problem.

Target User + Service

The board area that we wanted to dive deeper into was the inter-
action between UTM students and study spaces. As a result, our
target users for this project are UTM students who study on cam-
pus. In doing so, the service that we wanted to focus on is figur-
ing out a system that enhances students’ experience with study
rooms to further facilitate their study activities.



UTM Library on Twitter

EMPATHIZE
STAGE

Design Research

In the empathize stage, we conducted primary and secondary
research to gather insights into the users’ needs, solutions, goals
and problems. Using different techniques, such as fly-on-the-wall
observation, interviews, empathy map and conducting secondary
research. Data is collected to understand users at a psychological
and emotional level, to ensure a better understanding of users’

encounters with the problem and to focus on the problem with the
relevant users in mind.




e S€CONAANY m—
Research

A research study by Beckers et al.
(2016) notes the different factors that
influence students’ experience with the
study rooms. The research expresses
how the users’ experience with the study
room was dependent on different factors.
Factors included the type of activities,
users’ study preference and their percep-
tion of the effectiveness of the space in
conducting those activities. Contrastingly,
Adedokun et al. (2017) illustrate how
space that allows flexibility and adapt-
ability plays a significant role in student
motivation and correlates to Beckers et
al. (2016) study of the perceived effec-
tiveness of the space in conducting their
learning.

Pixabay: Library High Angle Photro

Pixabay: Three People Sitting Beside Table UTM Library on Twitter

UTM: Library

In doing so, with the combination

“ Learning space preferences
are particularly related to
whether students perform
study activities individually
or collaboratively” (Beckers.
et al., 2016). Thus, the type
of activities greatly impacts
users’ experience with the
study room.

Experience in the study
room is dependent on
the different study pref-
erences. Some perceive
effectiveness in a close
setting, while others may
find an open space more
effective than a closed
space.

of these two factors. It plays a
role in the perception of the effec-
tiveness of the study room. Being
flexible and adaptable allows a
space to conduct activities that
match users’ study preferences,
and there is a greater and more
positive experience in using the
room.



Primary Research

User lnterview

One of the primary research conducted
was users interview. | have gathered
data and interviewed 15 UTM under-
graduates. Out of fifteen students, eight
identified as female, and seven identified
as male.

One of the questions asked was, “How
was your experience using the study
room?”

As a follow-up question, we asked, “What
are some things that annoyed you about
the study room?”

Many of the responses have similar issues
with referring to the booking system.

_

Pixabay: People Shaking Hands



=== Primary Research =

Pixabay: Crop businessman giving contract to woman to sign

The next question was,
“Do you think it is difficult to
find an empty room or study

A commerce specialist male
student says,

space?”’

In which the CCIT major
female student explains,

“I have to make a
reservation for the
library room a week
in advance. If | make
an appointment only
one day in advance.
The room might be

free, but the time
when the space is
free does not match
when | need the
room. Especially
during the midterm”

“Sometimes yes.
During the final pe-
riod, | have to look
around for seats in the
library or study rooms,

and sometimes there
IS no space in the
library, and | have to
walk to the IB building
to find a seat.”

Lastly, we asked students
about their general thought
about the sizes of the room.
We asked, “In your opinion,
what do you think about the
size of the study rooms”?

There were mixed responses.

Some suggest that the rooms
can be bigger, while others
suggest that the room size is
fine the way it is.

A female economic student
expressed,

“I think the school
could increase the
number of study
rooms of different
sizes. | often have a
Six-person group dis-
cussion, but the school

study rooms have one
or two students occu-

pying one study room.
This makes it awkward
for people like us who
need a larger space to
study.”




=== Primary Research s

UTM- Looking for a space to study

This research allowed us to discover that
one of the awkward situations many UTM
students face when studying at school is

that they cannot find a place to study.

Many students were in a hurry when they
entered the library. They were eagerly
looking for a study space. During rush
hours, the library was so crowded that they
would keep wandering around the library
looking for a seat. Some students saw an
unoccupied seat, but when they walked
over, they would find other people’s per-
sonal belongings on the desk and not be
able to use that seat to study. They had to
leave the library to find a study space in
another building.

FLa—Ow—The—Wa LL

Another primary research method was to
observe UTM undergraduate students in the
different study spaces. Study space includes
the library, IB study room on the second floor,
and the MN first floor.

In doing this method, one common finding
was that when it was not busy, students came
in and sat in whatever space was available.
However, during a busy period like midterms.
When it was more packed, a common theme
was that students kept walking and walking
until they found a study space. If there weren't
any, they left that area and tried the other side
or left the areas entirely.

UTM: RBC Learning Commons
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m——— Empathy Map

Empath Yy Map

After conducting design research and gathering qualitative data on users’ needs and be-
haviour to better understand users on an individual level. Thus, an empathy map is used
to visualize and articulate what we know about our targeted users.

The empathy map below deconstructs and synthesizes the key findings of the prior pri-
mary research to bridge the understanding of the end users to come up with a possible
solution that is user centred and fits their needs and behaviour.

Think

i = Stressed
v~ 3rd year Economics - Anxious
3 UTM female student

it's hard to find a roce onoErig T are s T,
that & sealable during =T il | can find 4 g Pt surprised
e came | need i ._.-'- 4 Il i, 1 bmdvae i ipase

Preccighe nevibel
et J Sy SO0 and
ook ILin advance using
the LITHA booking site.

= Does
Link to Empathy Map! https://miro.com/app/board/uXjVMc4t8pM=/?share link id=480077629948

The empathy map is based on our user target Jane Lee for which we created a perso-
na. The four quadrants represent key traits that demonstrate what we observed during
the primary stage. These included; what the user thinks, feels, does and says. This is
to ensure that we create a design that meets users’ goals, do goals and motor goals. In
doing so this will allow us to move onto the define stage, where we converge from the

research and define the root cause problem to frame the problem statement we want to
focus on.
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DEFINE
STAGE

UTM STUDY

55thes£ze Research

In the define stage, we converaged and synthesize our research
from the empathy stage to figure out our problem statement, user
goals, and define the problem for the project. In doing so, we use
methods such as problem statements, personas, affinity diagrams,
and how-might-we statements to help visualize our problem and
user needs.

12



m—— Design Method
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We categorized the information using Miro and the Affinity Diagramming method.
Based on the fly-on-the-wall observation during the empathy stage, we grouped
observations to determine how many people faced the problem of finding an empty
study spot on campus. By grouping these categories, we gained insights into the
most important needs and pain points of our target users. Based on the divided
group of problems, we decided to focus on the availability issue with space, as it
was a common problem noticed during the observation stage.
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m—— Design Method

Personas
User Persona Ao Bio Data
N\ Mame: Jans Lo Jane Loe is & student of economics

b and mathematics. Hier scheduls s
Gender, Female very barsy and she has 1o balance
schiool and her professional life, I
Age. 20 lakes her an hour o gel 1o school

by bus

Mejors: Economics & Mathamatics

Pain points wanta
* My scheduls 15 very tight and | dont *  1would i 10 ba OSSR
have a lot of time to spend loaking for advance K thero & soace
available spacs in a shudy room available in the study room.
s The school study room is far from my = | can know which study
housa, and | wasis 0o much tims room people are leaving

coming to school, S00n
=  Some people put their personal v Itwould B better io have &

belongings in the sludy room which fﬁm abaet 1o 'E'm'"d“:;":'“
OCCUpy the room, but they 4ont come 0 are occupying the shudy
o i S Foom 1o leave

This persona is based on the data collected from user research and can help create
pathy for the target audience and guide design decisions. The results of creating
personas may include a set of personas that represent different groups of college
students who need to find study locations on campus quickly.

Polnt of View Statement

University students need to find a study space on campus efficiently because
there are often not enough study rooms at school, and the space is more likely
unavailable during that point in time if not booked. Moreover, according to secondary
research, the area plays a role in their motivation rather than the learning aspects.
As a result of creating a problem statement could include a clear understanding of
the key challenges that the website needs to address, such as the difficulty of finding
available study locations on campus.
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m—— Design Method

How - Might- we Statement

“ How might we redesign the booking
system to help UTM students find a

study space?”

ln summarg

Generating a How Might
We statements can help us
generate a range of potential
solutions to the problem
statement.Using affinity
diagramming, personas,
problem statements, and How
Might We statements can
help us organize and analyze
the information gathered
during the empathy stage of a
website design project aimed
at helping college students
find study locations on campus
quickly. These methods can
help us identify user needs,
pain points, and motivations
and generate ideas for
potential solutions.




Brainstorming : Concept board

IDEATE
STAGE

ldeas Brainstorming

In the ideate stage, we diverge from our research and the data
collected to come up with multiple potential solutions for solving
our how-might-we statement. Some of the methods that we used
were sketching, specifically Crazy 8’s where we each come up
with eight different ideas in 8 minutes, and using a brainstorming
graphic organizer to help generate ideas to solve the problem by

clustering potential issue together.

UTM STUDY
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Brainstorm Graphic Organizers
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Link to the Brainstrom Organizer
https://docs.google.com/document/d/19F4]G5 h1pm6FO1V-EeHgGcDvBHpFIOJUObBJRt0Z]U/
edit?usp=sharing
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Crazy & Sketches
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Based on the different ideas, we decided to create an app to help facilitate
the booking system. An app allows for more efficient use, as students often
have their phone with them. In addition, having an app allows users to lo-
cate, find, and book study rooms on the go instead of having to open up their
computer.
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PROTOTYPE
STAGE

Prototyping

In the prototype stage, to further empathize with the target user,
we created a storyboard to visually display the sequence of
events for our persona, Jane Lee. Jane is looking for a study
space nearby after her lecture and is using the UTM study app as
a tool to help her locate and find a study room with ease. In addi-
tion, we created a quick sketch of the wireframe skeleton to plan
out the app’s navigation, which allowed us to create a rapid proto-
type with ease.

21
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Story board

STORYBOARD ING
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wireframes

Jane Lee wants to find
a study room after her lecture but
is confused about where to go and
does not know where the available

spaces are.
She downloaded the
UTM study app and open the app.
The app show all real-
time avaibility, and she pick which

space she wants.
She then booked the
study room.

Based on the room she
booked, the app directed her to the
location.

By using the app, Jane
lee is able to find, book and locate
to the study room with ease!

22



Prototype Stage
RapLd Prototype

Using the wireframe as a reference, we created a high-fidelity and high-resolution prototype. We
made some modifications to the confirm booking page. For instance, instead of having a pre-set
booking page, users can now click on the date and time and select their own preferred time. Ad-
ditionally, they can type in their own information during the booking process. This rapid prototype
will be used for user testing to evaluate how users navigate and interact with the app.

 ——p
W dng

i — ———
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USER TESTING
STAGE

In user testing, we used the Think Aloud Protocol and obser-
vation. According to the results of Think Aloud Protocol, many
users told us that they were confused when operating the ap-
pointment interface. They said that because the interface of ap-
pointment time has too many buttons and overlaps with the text
behind, the interface looks confusing. They don’t know where
to click to take the next step. We realized that our product was
not simple to operate and required too many steps to complete
an appointment, because after trying our prototype, most users
indicated that they needed a guide. We also found that we over-
looked the quicker route of using the search function to book

a study room. When we give users the task of booking a study
room, they will subconsciously look for the search button, which
is different from our expected logic of finding study rooms ac-
cording to teaching buildings and floors.

UTM STUDY

3. How easy are our products 1o use?

i3 responses

@ Very easy
@ Simpie

W General

@ Offcuit

i very difficunt

24



mm== User Testing Stage ===

We conducted a user test with 22 users and interviewed them about
their experience. Nearly 73% of the users thought our product was
better than the original UTM reservation site. They also said the product

was useful for them and helped them find study room seats more effi-
ciently. But at the same time, they also gave us feedback that our prod-
uct could be improved in terms of interface.

6. What feature of our product is the most important to you?
L rewponus

@ Real-tims number of avadable seals
# Booking System
@ Buildings infalk direction

Do you have any thoughts or opimions for our design?

20 responses

I like that your app provides a directions system, however | think it would be batter if it was an optional
menu for students who aré familiar with directions.

Possibly provide a button saying next to move on 1o the next step in the process

I had ¢licked the start and énd times sometimes instead of the blue links. The low opacity for the time and
date selection made it difficult 1o see the done arrow

It seems a lintle messy but overall was great because it shows everything it needs 10.

The website loading i a little bit slow. But other things look good.

25
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"ASSESS
STAGE

User testing findings.

Overall, based on the 22 participants who user tested our prototype, we
have gathered great insights on how to further improve the app to be
more user-centric and better facilitate users’ needs. About 46% of the
participants found our app simple to use and did not have much difficulty
navigating through the system. From the feedback we received from us-
ers, most of the participants described the prototype as useful and reliable
for navigating and booking study rooms at the University of Toronto Mis-
sissauga.

UTM STUDY

On the contrary, there are some areas for improvement, such as sim-
plifying the steps to streamline the booking flow and provide a quicker
experience. It's essential to ensure that the system is not too busy or
overwhelming. Since there were more steps, it was a little overwhelming
at first and resulted in the page being “busy,” leaving users unsure about
how to navigate to the next steps. Additionally, the direction page was
confusing for users due to the lack of signifiers and affordance of where to
go next. Thus, users often stopped at the initial direction page when there
were more features and information on the next pages.

26



Desngn Thinking Process
Reflection

Through this project, one of the things
we learned from the design thinking
process was that it is not a linear
process. Theoretically, when one
stage is finished, you move on to the
next stage. However, in reality, there
were a lot of redefinitions of the previ-
ous stages before moving forward to
ensure the design was user-centered
and met all demands. For instance,
when it comes to ideating and gen-
erating ideas, we had to go back to
¥y the problem statement, empathy, and
o define the stage to develop solutions

q":—._"-*"i#g that met the requirements of our tar-

p— get users
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“Design Thinking 101: NNGROUP.COM”

Even with our finished prototype, after the user testing session, we still need to go back
to the empathize stage and reanalyze the user needs with the new data gathered. In
doing so, the design thinking process becomes an ongoing cycle of improving a prob-
lem to ensure that any usability issues with navigation and core features are redesigned
to be more user-friendly and user-centric, developing the product in a way that appeals
to the users.

Especially with the idea of ‘Featuritis’ and the fast rate of technology, there is a contin-
uous need to improve a system or add new features to accommodate more requests
and improve efficiency. This need must be carefully analyzed, or it can result in an over-
whelming amount of information and lead to users being frustrated with the product.
Therefore, the design thinking process journey must be an ongoing cycle to ensure the
product meets the user’s needs and continues to evolve over time.

27



Next Steps!!

Moving forward, after the user testing session,
there is a need to refine the prototype before fi- = oking & Direction
nalizing and creating the actual app. The problem i
statement will remain the same as it targets our
users’ problem, and most of the app’s features
will also remain unchanged. However, based

on the feedback given, there are some changes
to the prototype that are needed to improve the
app’s user experience.

For example, we need to simplify some steps to
avoid redundancy, such as combining the confir-
mation and direction page into one page instead
of having two separate pages. Additionally, with
the direction page, we plan to automatically direct
users to the location they pick based on the room
they input into the system, instead of having a
general map and asking users to pick the location
themselves.

We also plan to introduce constraints to the set time
A= o ooking & Direction frame instead of allowing users to pick their own

: time frame, simplifying the booking process and re-
ducing the time spent on booking. The current pro-
totype follows a waterfall methodology, where one
step is needed before moving to the next step. In
future steps, we plan to include a back button to the
previous pages on every page of the app to avoid
mistakes and not follow a linear approach.

Moreover, to enhance the booking page, we plan to
ensure the transparency of the time slot is opaque
to avoid overlapping texts. Additionally, providing a
dropdown menu instead of typing allows more con-
straints for better utility of the system rather than
having users type whatever they want. Lastly, to
further utilize this system, there is a need for tech-
nology that allows real-time navigation/direction to
the location of the room and real-time updates on
the room availability to better facilitate users’ needs.
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