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Development and User Testing of an Academic Scheduling App for University Stu-
dents
Simon Andersson
Erik Karlsson
Department of Computer Science and Engineering
Chalmers University of Technology

Abstract
This project describes the development and user testing of a mobile application de-
signed to assist university students in managing their academic schedules. The app,
built using React-Native for cross-platform compatibility and NodeJS for backend
efficiency, integrates the Canvas LMS API and a web scraper for TimeEdit to re-
trieve essential data.

User feedback was collected through a series of tests, starting with Figma prototypes
and progressing to an emulator and real-time devices. The key findings highlighted
the app’s clean design and intuitive interface, with the calendar feature being par-
ticularly well-received.

Final user engagement scores ranged from 7/10 to 8/10, indicating strong approval
of the app’s concept and design. Areas for enhancement included customizable
schedule options and the ability to import personal calendars. Despite challenges
such as undetected bugs and the limitations of web scraping, the project successfully
created a functional, user-friendly app.

This report emphasizes the importance of continuous user involvement and iterative
testing in developing effective educational tools. Future research should focus on
improving data integration methods, expanding the sample size for user testing,
and exploring advanced algorithms for personalized study plans.
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1
Introduction

1.1 Background

The pressure to secure a spot in one's dream education program in Sweden has
never been higher. However, around 30% of students drop out during the �rst term,
leading to signi�cant �nancial losses for the educational institutions, society, and
the students themselves. Additionally, fewer than 50% of those who embark on a
bachelor's degree program manage to graduate [1].

Several factors contribute to students' decisions to drop out, ranging from �nancial
or family issues to di�culties in making friends or failing too many exams [2]. A
study from Halmstad University highlights common reasons for students struggling
with exams, including not studying enough, starting to study too close to the exam
date, poor time management, etc. The study further outlines strategies for mit-
igating exam-related stress, recommending the elimination of disruptive elements,
e�ective planning and allocation of time, and the utilization of a calendar. This aids
students in visualizing their study schedule and incorporating necessary breaks [3].

In today's educational environment, various applications have been developed with
the aim of supporting students' studies. A practical approach to reducing exam
failure rates could be the creation of an app that o�ers a suite of tools. This app
would help with organizing study schedules, reminding users of important deadlines
and exam dates, and delivering daily motivation.

1.2 Purpose

The purpose of this project is to develop a planning app designed to assist university
students in improving their academic success. The app aims to mitigate factors con-
tributing to student dropouts by addressing issues such as poor time management,
procrastination, and stress related to deadlines and exam preparations. By pro-
viding evidence-based time management features and personalized study schedules,
the app seeks to reduce student stress during challenging times and meet diverse
student needs. Initially targeting Chalmers students, the app will eventually expand
to other universities.

1



1. Introduction

1.3 Objectives

ˆ Develop a user-friendly app with an intuitive interface through user research
to ensure relevance and usability for the target audience.

ˆ Implement features such as customizable study plans, deadline reminders, and
easy integration with platforms like Canvas and TimeEdit.

ˆ Involve students in the app development process to gather feedback and ensure
the app addresses their needs e�ectively.

ˆ Integrate evidence-based time management strategies to help students orga-
nize their schedules and tailor their study plans.

ˆ Design the app to be scalable and adaptable, allowing it to serve a variety of
users and expand beyond the initial target group.

1.4 Limitations

To make the project more narrow and not too complex, certain limitations have
been established during the planning phase of the app. The app will be focused
on Chalmers students in the �rst place, since creating a personalized app for every
university in Sweden is way too time-consuming. While there is an intention to
expand the app's reach to other universities in the future, such an expansion is
beyond the scope of this project. The app will focus on a select number of features
to ensure each one is high-quality and e�ective, rather than overwhelming users with
too many options. Furthermore, the app will unfortunately not address the needs
of students with disabilities. This arises from its broad audience focus, making it
challenging and overly time-consuming to tailor the app for speci�c individuals.

2



2
Methods

2.1 Frontend Development

2.1.1 Framework Selection

The frontend of the proposed system will be developed using React-Native, a widely
adopted and e�cient cross-platform framework for building mobile applications.
React-Native facilitates a streamlined development process by allowing developers
to write a single codebase for both Android and iOS platforms, signi�cantly reducing
development time and resources [4]. Since the target was to develop an app for both
Android and iPhone, the choice of framework had to have both a cohesive and
responsive user interface that also supported cross-platform development. A few of
the many bene�ts of choosing React-Native were its quick iterations and ability to
make changes to both platforms simultaneously. The reason for choosing React-
Native was also its big community and broad amount of libraries, which provide
secure and stable solutions for potential future development challenges [5][6].

2.1.2 User Interface Design

The user interface will be designed following a user-centric approach to ensure a
seamless and intuitive experience for end-users. Figma will be employed in the
design process due to its powerful features that facilitate real-time collaboration
among project members [7]. One of Figma's standout qualities is its ability to trans-
late dynamic UI mockups directly into React-Native components [7]. The planned
work�ow involves using Figma to create an initial prototype of the application's in-
terface, which will then be used to collect user feedback. This feedback will inform
subsequent redesigns, enhancing the interface's usability and e�ectiveness. Utilizing
React-Native's component-based architecture, the design will feature modular and
reusable UI elements that ease maintenance and support future enhancements [4].
This methodical approach is expected to allow for rapid iterations in the design
process while maintaining the application's scalability and ease of updates.

3



2. Methods

2.2 Backend Development

2.2.1 Technology Stack

The backend of the system will be implemented using NodeJS, a versatile and
lightweight JavaScript runtime. NodeJS's non-blocking, event-driven architecture
makes it well-suited for handling concurrent connections and executing server-side
logic e�ciently [8]. This is why it makes it a perfect �t for this project, anticipat-
ing and handling real-time data and multiple user requests without any problems
performance-wise.

A key factor in selecting NodeJS as the backend platform was its robust support for
third-party libraries accessible through npm, the Node Package Manager. Utilizing
npm can signi�cantly accelerate the development process by reducing time spent
on custom solutions. However, the decision to choose NodeJS was based on more
than just its package manager. NodeJS is highly user-friendly, with extensive doc-
umentation readily available online, enhancing its accessibility for developers. Its
scalability is crucial for managing numerous connections simultaneously, ensuring
the app can support multiple users as it grows, which is an essential feature for
future high-demand scenarios. Additionally, NodeJS supports multi-platform devel-
opment, making it an ideal choice for this project, which requires a versatile and
adaptable backend solution [8].

2.2.2 API Development

To consolidate all the necessary information on a single platform, APIs are essential.
Initially, three APIs were considered for integration into the project. However, after
thorough research, only the Canvas LMS API and the TimeEdit API were deemed
suitable for the project. The Canvas LMS API is critical as it enables the retrieval
of course-related information, such as the courses a user is enrolled in and the
corresponding assignments. The second API, TimeEdit, was intended to fetch the
schedules for each course a user is attending.

2.3 User testing

Achieving the project's objectives e�ectively requires user testing, which will be
strategically conducted throughout the project's duration. This approach ensures a
comprehensive understanding of which aspects of the app meet user standards and
which require enhancements. Each session will involve a single participant and in-
clude a series of questions both before and after the app usage. All feedback will be
documented and utilized as a critical resource for iterative improvements to achieve
optimal results. Each test will last between 15 to 20 minutes and will be conducted
either face-to-face or online via platforms such as Discord or Zoom. Furthermore,
these tests will serve as the primary focus of the report, highlighting the app's de-
velopment and progress throughout the project. There were in total ten questions
asked for the �rst round of user tests. The �rst two with the purpose of getting
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2. Methods

data on when and how students prefer to study and the third one is for pre-use
expectations of the app:

ˆ What time of day do you study best?
ˆ How do you structure your study sessions, including intervals of activity and

breaks?
ˆ What are your expectations for our app?

These three questions were only asked for the �rst rounds of tests. The following
seven questions was asked post-use of the app:

ˆ What were your initial thoughts when you started using the app?
ˆ What did you like or dislike about the app?
ˆ Do you intend to use this app?
ˆ Which parts of the app would you say are the most useful to you speci�cally?
ˆ Is there anything in the app that bothers you?
ˆ Is there anything you feel is missing from the app, and if so, what?
ˆ On a scale of 1 to 10, how would you rate the overall experience?

5
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3
Technical and Scienti�c

Background

3.1 Technologies

3.1.1 React-Native

Numerous mobile app frameworks exist, each o�ering unique bene�ts. Typically,
mobile apps are categorized into three types: Native Apps, Web Apps, and Hybrid
Apps. Among the various mobile app development frameworks available such as
React Native, Flutter, and Xamarin, React Native is often chosen for developing
native mobile apps for its simplicity and e�ectiveness [10].

React Native is a cross-platform framework that has gained popularity for its ease
of use and e�ciency. It enables the development of both Android and iOS appli-
cations using a single codebase. The primary advantages of React Native include
the ability to write the app's user interface in JavaScript while components render
with native code, enhancing performance and user experience. Furthermore, React
Native supports hot reloading, allowing developers to instantly see changes with-
out the need to recompile the entire app. This feature signi�cantly speeds up the
development process. Another signi�cant bene�t is the reusability of code across
platforms; components designed for Android often require minimal adjustments to
function on iOS, which streamlines the development cycle [11][12].

3.1.2 Redux

In JavaScript, Redux is a state container that predicts changes over time. Redux
helps the user to write applications that will behave more consistently, run in di�er-
ent environments, and are easy to test. In scenarios like developing apps with React
Native, using Redux is highly advantageous as applications can rapidly scale in
complexity and size. Redux o�ers a suite of tools that aid developers in understand-
ing when, where, why, and how the state in the app is being updated, promoting
predictable and testable code to ensure the application functions as intended [13][14].

Determining when to use Redux can be challenging. It is particularly bene�cial in
the following scenarios [14]:

ˆ Managing extensive state spread across various parts of the app.

7



3. Technical and Scienti�c Background

ˆ Handling states that require frequent updates.
ˆ Simplifying complex logic involved in state updates.
ˆ Collaborating on larger projects with multiple developers.

Key components of a Redux application include [14]:

ˆ The store which is the core of every Redux application. The store is a con-
tainer that holds the global state of the application. Direct changes to the
store are prohibited. To make a change to the state an action must be sent to
the store.

ˆ To modify the state, developers must dispatch an action describing the desired
change.

ˆ Then the root reducers, which are functions, that calculate the new state based
on the previous state, ensure the store is always up-to-date.

3.1.3 NodeJS

NodeJS is an asynchronous event-driven JavaScript runtime, which basically means
it is a programming environment that executes JavaScript code on the server side
[8]. NodeJS is open-source, supports cross-platform, and uses the V8 JavaScript
engine, on which Google Chrome is built [15].

For building a scalable network application, it is bene�cial to use NodeJS because of
its characteristics to handle multiple connections concurrently, making sure that the
network application is e�cient and not reliant on thread-based networking. NodeJS
does not create a new thread for every request, instead, it creates a single process
and uses asynchronous I/O primitives to prevent code from blocking [15].

NodeJS can be used for a variety of applications due to its asynchronous, scalable,
and fast nature. When building complex SPAs (Single Page Applications) such
as Gmail, Net�ix, Google Maps, and so on, it is ideal to use a lightweight and
e�cient runtime, such as NodeJS [16][17]. It also allows for faster data processing
because of its non-blocking I/O model which improves the performance. However,
NodeJS is not only bene�cial to use for SPAs, it also has useful features for real-time
chat applications, data streaming applications, embedded systems, and command-
line applications. Overall, NodeJS is a valuable tool to use for its versatility and
e�ciency, which can be used for a wide range of applications [17].

3.1.4 API Development

The abbreviation API stands for Application Programming Interface, which is a
commonly used word in the programming world. An API may be viewed as a
communicator that enables two software components to send and receive requests
between each other. The architecture of an API is usually divided into two parts,

8



3. Technical and Scienti�c Background

a client and a server. The client is the application sending the requests, and the
server is the application sending the responses [18].

Generally, the four most popular types of API protocols or architectures are the
REST, SOAP, RPC, and Websocketf APIs, which all have di�erent use areas. The
most common and popular one is the REST API. The abbreviation REST stands for
Representational State Transfer. When using a REST API the client is presented
with di�erent functions such as GET, PUT, DELETE, and so on. These functions
enable the possibility of accessing server data, and this data can be exchanged be-
tween clients and servers using HTTP. But, this is not the main feature of the REST
API. The main feature of the REST API is statelessness, which means that between
requests the server does not save client data. This can be desirable since it brings
down the server's response time, hence improving performance. Also, the server
does not need to manage any sessions, which eliminates the majority of problems
associated with scalability [18][19].

So what are the key steps of using an REST API? It is important to know that
REST APIs are very secure with proper authentication. The two most common
ways of securing an REST API are with authentication tokens and API keys. The
authentication tokens make sure that users are who they claim to be before they are
authorized to make API calls. An API key identi�es the application that wants to
make the API call and checks if it has the access rights necessary to make the call
[18].

3.1.4.1 Canvas LMS API

The Canvas LMS API, a REST API, provides detailed information on how to access
and modify the data externally. The API uses OAuth2 for authentication, which
is a protocol that enables third-party applications such as Google to authenticate
and perform actions as a user. This approach is favorable since the use of a third-
party application does not require the user's password. The Canvas LMS API is
HTTPS-based, which ensures secure data transfer and that sensitive information is
well protected through encryption [20].

3.1.4.2 Endpoints

In the realm of mobile application development, the concept of �endpoints� serves
as the backbone for seamless communication between the app and the server. These
endpoints facilitate the exchange of data and enable various functionalities within
the application [21].

Endpoints in the context of a mobile application can be likened to designated path-
ways or channels through which the app interacts with the backend server. They
represent speci�c URLs that mobile devices use to send requests for data retrieval,
storage, or other operations [21].

Endpoints play a pivotal role in the development of mobile applications by enabling

9



3. Technical and Scienti�c Background

them to fetch data from the server, submit user inputs, authenticate users, and per-
form other essential tasks. Essentially, they serve as the conduits through which the
mobile app accesses and interacts with backend services [21].

3.1.5 Server Implementation

In the landscape of mobile application development, a robust backend infrastructure
is vital for seamless communication between the app and external services. Google
Cloud Functions o�ers a serverless computing solution that allows developers to de-
ploy and scale backend logic without managing server infrastructure directly [22][23].

Google Cloud Functions represent small, single-purpose functions that are triggered
by various events, such as HTTP requests, database changes, or �le uploads. These
functions execute in a managed environment without the need for provisioning or
managing servers, making them an excellent choice for implementing backend logic
for mobile applications [22][23].

3.1.6 Web scraping

Web scraping is an automated method for extracting large amounts of data from
websites, converting unstructured HTML data into structured formats like spread-
sheets or databases. It's achieved through various means, including online services,
web scraping APIs, or custom code. While some websites o�er structured data ac-
cess through APIs, others require scraping due to limitations or lack of technological
advancement [24].

The process involves two components: the crawler and the scraper. The crawler
browses the web to locate desired data by following links, while the scraper is a tool
designed to extract data from speci�c websites. Scrapers can target either all data
on a site or speci�c information based on user preferences [24].

Web scrapers work by fetching speci�ed URLs, loading HTML, and optionally ex-
tracting CSS and JavaScript elements. They then extract the desired data and
output it in various formats like Excel, CSV, or JSON. Customizing the scraper en-
sures e�cient and accurate data extraction tailored to project complexity and scope
[24].

It is important to acknowledge that web scraping raises ethical and legal consider-
ations. The legality of employing bots to gather data from public websites is still
unclear. This issue falls into a grey area because many relevant laws were estab-
lished long before the internet became widespread or generative AI was developed.
Prioritizing which laws apply in such cases has yet to be fully resolved [25].

10



3. Technical and Scienti�c Background

3.1.7 Algorithm

There are few things an algorithm can not do, so sorting sets of numbers, recom-
mending user content, or auto-generating study schedules are often not problems
at all. The basic structure of an algorithm is that it typically starts with an initial
input of some instructions or rules depending on the task, that are needed for the
computation. When the computation is done, the algorithm produces an output [26].

There are several types of algorithms out there, all having a speci�c purpose and
design to complete a certain type of task. There are, for example, search engine
algorithms that �nd keywords in search strings, set them as input, and the algorithm
searches its associated database for relevant information to later return the results.
This is just an example of an algorithm, and as mentioned there are a lot of di�erent
algorithms. Common areas where algorithms are implemented in day-to-day life are
for example, in the kitchen and instructions for a recipe, or in the tra�c where the
tra�c signals use algorithms to predict and manage tra�c �ow [26].

3.2 Time management

3.2.1 When is the best time to study during the day?

The study of the human brain spans centuries, yet much remains to be understood.
The brain is broadly divided into three main parts: the cerebrum, the brainstem,
and the cerebellum. The cerebrum, the largest section, houses the hippocampus, a
critical area for processing information and learning [27][28].

Research suggests that the timing of learning varies signi�cantly among individu-
als. Scienti�c studies indicate that the optimal period for natural learning generally
occurs in the late morning, from approximately 9:00 AM to noon. This timing
coincides with physiological changes in the body; during sleep, body temperature
drops and begins to rise just before waking. This increase in temperature activates
various bodily functions, including working memory, alertness, and concentration,
thus facilitating peak learning conditions during late morning hours [29].

Despite a decline in alertness post-noon, a 2011 study involving 428 students found
that midday fatigue might enhance creative thinking, bene�ting those engaged in
study or learning activities. Contrarily, other studies suggest that deep focus and
learning are most e�ective from 4:00 AM to 7:00 AM [29][30].

The question of when best to study remains subjective. Individual preferences play
a signi�cant role; early risers may �nd morning hours more productive, whereas oth-
ers might prefer studying later in the day. Currently, there is no conclusive evidence
to support a universally optimal time for learning. As such, both the brain and the
body's unique rhythms should guide individuals in choosing their study schedules.
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3. Technical and Scienti�c Background

3.2.2 Active study time versus breaks

Research indicates that e�ective breaks can enhance information retention and in-
crease productivity during study sessions. These studies have also highlighted ad-
ditional bene�ts of taking breaks, including improved mood, better overall health,
and enhanced performance. Breaks provide essential downtime for the brain and
body to recuperate and recharge energy. However, opinions vary on the optimal
duration of study sessions. Recommendations typically range from 30 to 60 minutes
of focused study followed by 10 to 20 minutes of rest. For more extended sessions,
such as �nal exam preparations, longer breaks may be bene�cial [31].

Various studies advocate di�erent optimal ratios of study to break times. Some
suggest a 90:15 ratio, while others �nd a 60:15 or 45:10 ratio more e�ective. Ac-
cording to certain scienti�c �ndings, the best balance might be 52 minutes of study
followed by a 17-minute break, which has been shown to yield excellent results.
Additionally, the Pomodoro Technique�25 minutes of concentrated study followed
by a �ve-minute break�is favored by many for maintaining focus and energy. Ul-
timately, the choice of study and break intervals depends on individual preferences
and what proves most e�ective for the learner [32].

While numerous study techniques exist, they all agree on the importance of active
breaks. How these breaks are spent can vary; some individuals might engage in a
brief physical activity to rejuvenate, while others may prefer a more relaxing break
to minimize stress. It's crucial to use a timer to manage break durations e�ectively,
ensuring readiness to resume studying [31].

Like choosing study times and break intervals, determining the best time of day for
study is highly individual. Personal preference plays a signi�cant role in deciding
when one is most receptive and alert for learning.
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4
Development Process

4.1 Planning Phase

Considerable time in the early stages of the project was dedicated to planning,
ensuring the project had a robust and stable starting point. Initially, it was cru-
cial to determine which app features were necessary to meet the project objectives.
The initial selection of features planned for implementation at various stages was
overwhelming. Understanding what could be achieved within two quarters is chal-
lenging. Consequently, the company's supervisor suggested the idea of identifying
essential "must-have" features and desirable "nice-to-have" features. This prioritiza-
tion ensured that the project initially focused on the critical features, allowing for
later incorporation of the "nice-to-have" features.

Discussions also revolved around choosing appropriate frameworks, available APIs,
and clarifying the project's primary goal. Selecting the framework was straightfor-
ward; Kevin, the supervisor, had extensive experience in app development, making
React Native the obvious choice due to its ease of use. Decisions were also made for
the programming languages: TypeScript with CSS for frontend styling, and Node.js
for the backend, which was an easy choice given Kevin's prior experience with Node.

Identifying necessary APIs was relatively simple. Initially, three APIs were selected:
the Canvas LMS API, the TimeEdit API, and the LADOK API. However, subse-
quent research revealed that the LADOK API was outdated and therefore unusable.
As a result, only the Canvas and TimeEdit APIs were chosen for the project. No
further API research was conducted during the planning phase.

It was important for both the company and the Chalmers supervisor that there was
a clear objective with the project. In the beginning, the objective was vague and
overly broad. Thus, it became necessary to de�ne a more targeted and purposeful
objective for both the development process and the report. The agreed prime objec-
tive was to create a user-friendly app with relevant features. To achieve this, user
testing was deemed essential; a series of questions were prepared to gather mean-
ingful and actionable feedback from university students. This feedback would later
inform improvements to the app.

Establishing e�ective communication with both the company and Chalmers was
crucial. Weekly meetings with the company were scheduled to review the project's
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progress. Due to initial delays caused by the awaited exam results, the assignment of
the Chalmers supervisor was postponed. Consequently, regular interactions with the
Chalmers supervisor commenced a few weeks after the project had already begun.
These sessions, held once per week, primarily centered on the development of the
report.

4.2 Design

The main aim of the designing phase was to create a user-friendly experience that did
not overwhelm the user with unnecessary information. Careful planning was done
to ensure that the app's design prioritized simplicity, intuitiveness, and functional-
ity. Every element of the user interface was meticulously crafted to facilitate easy
navigation and comprehension. Extensive research and analysis were conducted to
understand the target audience's preferences, behaviors, and pain points, allowing
for a tailored design approach.

Usability testing was conducted throughout the design process to gather feedback
and identify areas for improvement. Multiple rounds of user testing sessions helped
re�ne the app's design based on real-world usage patterns and user feedback.

Ultimately, the goal was to create an app that users could navigate e�ortlessly,
accomplish tasks e�ciently, and enjoy using on a daily basis. By prioritizing user-
centric design principles and conducting thorough testing, an app was developed
that not only meets the needs of the target audience but also delights them with its
intuitive and user-friendly interface.

The app's design needed to be both robust and modular to facilitate quick �xes
when changes were required. The absence of major alterations to the preliminary
design suggested that users appreciated the initial layout. The app's simplicity and
e�ectiveness from the outset likely contributed to this satisfaction. While the design
was well-received, it was not without imperfections. However, the combination of its
modular and robust structure, along with user feedback, brought the desired design
closer to fruition for both the development team and users.
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4.3 Implementation

4.3.1 Frontend Implementation

It was essential to begin by familiarizing with the development tools used for the
app, speci�cally React Native and Node. These tools proved straightforward to
learn, which facilitated a prompt start to the app development. Prior to program-
ming, it was critical to plan the appearance of the app screens. As noted in the
design section, the initial screens were crafted using Figma. Starting with Figma
enabled a smoother transition of these designs into the app later on. Given Figma's
user-friendly nature, signi�cant time was not required for this stage, allowing the
actual development of the app to commence within the �rst few weeks of the project.

The initial key step involved establishing a navigation bar to facilitate easy move-
ment between the app's main screens. This task was challenging initially, due to
a lack of experience within the group of how integration between various compo-
nents works. Given the app's focus on simplicity and functionality, it was crucial
for the navigation bar to be both straightforward and representative of the app's
core functionalities. The �rst four screens implemented were the home, calendar,
course, and preferences screens, each o�ering distinct features but interconnected in
functionality.

4.3.2 Home screen

The design of the home screen aimed to be both informative and simplistic, serv-
ing as the initial interface that users encounter. It was essential to select features
that e�ectively represent this screen, including upcoming deadlines, past deadlines,
a weekly calendar, and a daily overview of current lectures and other activities.
Additional information about a lecture or an assignment could be viewed on the
home screen with just a simple click on the activity. The information for a lecture
is similar to the information provided in TimeEdit, and the additional information
for an assignment is mainly a description of the assignment. Initially, 'dummy data'
was used to perfect the design by identifying aspects that required re�nement. This
temporary data was later replaced with actual data obtained from API calls and
integrated app logic.
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The home screen was designed to aggregate and display the most crucial information
from other parts of the app. Although it was the �rst screen implemented, the full
integration of its functionality was contingent upon the completion of the other
screens' designs and logic. This strategic approach ensured that the home screen
would e�ectively synthesize and present the most important information to users. As
such, while the home screen's UI was developed early, its �nal completion and logic
integration were the last steps in the process, ensuring all elements were cohesive
and functional.

(a) Preliminary Design (b) Final Design

Figure 4.1: Comparison of the �nal and preliminary design of the home screen
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4.3.3 Calendar screen

The calendar design was inspired by the iPhone's interface. To avoid replicating Ap-
ple's exact calendar design, the calendar screen was initially prototyped in Figma.
As implementation commenced, it became apparent that designing both the aes-
thetics and logic of the calendar would be time-consuming. Consequently, research
was conducted to �nd a complete calendar solution that matched the preconceived
Figma design. It was discovered that React Native includes a calendar component
that is closely aligned with this vision. As a result, much of the time originally
allocated for designing the calendar screen was redirected towards understanding
and adjusting the component's various parameters to achieve the desired look.

(a) Preliminary Design (b) Final Design

Figure 4.2: Comparison of the �nal and preliminary design of the calendar screen
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4.3.3.1 Timeline calendar

Following the main calendar interface's completion, the focus shifted to designing
a timeline calendar. This feature, which displays all events for a selected day, also
drew inspiration from the iPhone's calendar. Since most designs were already �nal-
ized in Figma, the timeline calendar had a clear direction from the start. However,
considering the availability of an existing library for the main calendar, exploration
of similar libraries for the timeline calendar was deemed necessary. Like the main
calendar, existing libraries were used to replicate the intended design and user in-
teractions, dedicating signi�cant time to mastering these libraries' parameters and
integration. The timeline calendar's primary function was to display the schedule
of actively selected courses, similar to TimeEdit. It also needed to display lectures
and various activities for di�erent courses and provide a feature for adding events
not included in the schedule sourced from the web scraper. This capability was
incorporated in response to feedback from user testing. The integration of an edit
button for custom events was later implemented. The edit button makes sure that
the user can edit or remove the custom events set by them.

(a) Preliminary Design (b) Final Design

Figure 4.3: Comparison of the �nal and preliminary design of the timeline calendar
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4.3.3.2 New activity

The option to add new activities was not initially planned as a core feature. However,
this feature became essential after receiving feedback during the �rst round of user
testing, before any major implementations were made to the app. The design of
this screen included options for setting the title, type, place, start, and end time
of the new activity and whether it should trigger noti�cations. Implementation of
this logic was initially deferred as it was not deemed critical. However, when it
became necessary to integrate this feature into the timeline calendar, challenges
arose with the activities not being placed on the desired dates. After some redesign
and discussion, the desired behavior was achieved by adding a date picker which
placed the activity at the wanted date.

(a) Preliminary Design (b) Final Design

Figure 4.4: Comparison of the �nal and preliminary design of the new activity
screen
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4.3.4 Edit activity

With the introduction of the last feature, it became quite clear that a feature to
edit activities needed to be implemented. This could be because a user accidentally
enters the wrong information when creating a new activity, an activity has been
moved or an activity needs to be deleted. The edit activity feature, therefore, allows
the user to change all the information about the activities and also delete them.

(a) Edit activity screen (b) Edit activity modal

Figure 4.5: Design for the edit activity screen and edit activity modal

4.3.5 Course screen

The course page drew signi�cant inspiration from the Canvas UI, albeit with modi�-
cations to display both active and past courses for the user. As for the other screens,
this screen also needed to be straightforward and user-friendly. Users needed to be
able to easily select and view both active and past courses, with additional course
information accessible through a simple click. Initial e�orts were focused on design-
ing and �nalizing the UI, with plans to replace all placeholder data with actual data
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later in the development process. Additional information displayed upon selecting
a course includes deadlines/assignments, course points, and the exam date. With
the course tab divided into active and past courses, a straightforward method was
required to designate which courses were active and which were past. The solu-
tion implemented was the addition of an all-courses screen, displaying all possible
courses, akin to the layout found in Canvas. This screen enhances the user expe-
rience by including a search bar to easily locate speci�c courses and a button that
unfavorites all courses, eliminating the need for manual adjustments for each course.

(a) Preliminary Design (b) Final Design

Figure 4.6: Comparison of the �nal and preliminary design of the course tab screen

Originally, each course was assigned a speci�c color as a visual identi�er. However,
challenges arose when transitioning from dummy data to real data retrieved via API
calls, complicating the color assignment for each course. Despite the importance of
color coding for aesthetic and user-friendly design, prioritizing the accuracy of the
logic took precedence over immediate design adjustments. A signi�cant challenge
was accurately displaying courses designated as favorites on the "all-courses" screen
in the active section, and others in the past section. Once this logic was established,
only minor design adjustments were needed, as most of the design had already been
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�nalized before integrating the actual data. Upon completing all design aspects, the
task of assigning a unique color to each course was undertaken.

(a) Preliminary Design (b) Final Design

Figure 4.7: Comparison of the �nal and preliminary design of the all courses screen
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4.3.5.1 Course details

It was important for each course to display more detailed information than just its
name and course code. The initial plan for this screen included displaying assign-
ments and deadlines related to the course, the course points, and the exam date.
During the design and feature planning stage, there were discussions about including
progress tracking for each course, allowing users to see their progress throughout the
course duration. This feature was considered in the initial design but was ultimately
deemed non-essential and removed from the �nal design.

The idea to revise the course details screen emerged from user feedback during app
testing. A user requested the ability to see the exam date in the calendar, leading
to the addition of an export button for the exam date on the course details screen.
Regarding assignments and deadlines, an endpoint was set up on the server for the
API call handling assignments for each course. However, it was quickly realized
that the API call did not retrieve assignments for all courses, as some course setups
do not include the assignment tab on the Canvas page. To address this, an add
assignment button was added to the course details screen, allowing users to manually
add missing assignments for the course.

(a) Preliminary Design (b) Final Design

Figure 4.8: Comparison of the �nal and preliminary design of the course details
screen

23



4. Development Process

4.3.6 Preferences screen

The preferences screen received the least priority. Initially conceived as a settings
page for user account modi�cations, it soon became apparent that such a screen
was unnecessary. Instead, a preferences screen was developed, allowing users to set
personal preferences for the app, such as preferred study times, preferred study style,
and noti�cation settings. Preferred study times and styles o�er various alternatives,
each based on user preferences. These alternatives were carefully selected through
research conducted online and through user tests.

(a) Preliminary Design (b) Final Design

Figure 4.9: Comparison of the �nal and preliminary design of the preferences
screen
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4.3.7 Setup screens

After the preliminary design for the four main screens was completed, development
proceeded to the setup screens, which were essential for con�guring the app cor-
rectly. These setup screens were initially designed in Figma, similar to the other
screens, ensuring a cohesive design before the implementation of the code.

4.3.7.1 Login screen

The �rst screen that users encounter is the login screen, designed to be straight-
forward yet welcoming. Initially, clicking the login button was intended to redirect
users to the Canvas login page to log in with their CID and password. However, due
to complications with CID access, an alternative solution requires users to enter an
access token generated from their Canvas pro�le. This token ensures users receive
the appropriate API information from their Canvas page. While this workaround
is functional, it is neither sustainable nor user-friendly and remains a temporary
solution. If the user does not know how to �nd their Canvas API token, a link has
been provided to show the user how to retrieve it.

(a) Design login screen (b) Guide for retrieving Canvas
API token

Figure 4.10: Design of the login and guide for retrieving Canvas API token
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4.3.7.2 Setup active courses

Following login, the next four screens guide users through the initial setup. The �rst
setup screen displays all courses registered to the user. This screen allows users to
select which courses are currently active and which should be categorized as past.
To enhance usability, a search bar has been incorporated, similar to that on the
all-courses screen, making it easier to locate speci�c courses.

(a) Preliminary Design (b) Final Design

Figure 4.11: Comparison of the �nal and preliminary design of the setup screen
for choosing active courses
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4.3.7.3 Setup course details

After selecting active courses, users proceed to the next screen to enter essential
course details, such as course points, which are critical for the study session algo-
rithm. Users can also enter the exam date, including its start and end times, to
enable exporting the exam date to the calendar. If a course does not have an exam,
users can leave the �elds associated with the exam date empty. The design for the
this screen can be seen in Figure 4.12.

(a) Setup course details design (b) Design for entering information about
the course

Figure 4.12: Here is the design for setting up the course details for each course
chosen as active
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4.3.7.4 Setup user preferences when to study

Once the course setup is complete, users advance to the �nal two screens. The �rst
screen allows users to choose their preferred study times, requiring them to select
two study times�one primary and one secondary�to generate an eight-hour work-
day schedule.

(a) Preliminary Design (b) Final Design

Figure 4.13: Comparison of the �nal and preliminary design of the setup screen
for choosing the preferred time when to study
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