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University Management Information Systems (UMIS) are a very essential part of a school’s
ecosystem. Trying to build a functional UMIS is no longer a serious issue, these days as
students interact with this system to perform tasks such as course registration, school fee
payment, etc., the ease at which they do these activities is extremely important, any error or
confusing experience they come in contact with can make the process dreadful for these
users and demotivate them. This study would be centered on designing the User Interface
(UI) and improving the UX of University Management Information Systems for web-based
interfaces. User-Centered Design processes and system design thinking methodology were
employed to solve the problem. Questionnaires were used to obtain the users' pain points as
it relates to the existing UMIS in their schools, the responses were analyzed to understand
the users’ pain and issues they face with their current UMIS and then decipher the right
features to create a more usable interface. User personas and wireframes were used to make
sense of the data obtained from user research. Figma, a visual design and prototyping tool
was used for the prototype and interface design. The newly created interfaces were
subjected to user testing using a platform called Maze. Users were able to interact with the
platform and then answer certain questions as it relates to the developed system. Test data
was used to measure usability parameters such as efficiency, effectiveness, learnability,
case of use and simplicity. From the testing phase, the developed system has a System
Usability Score (SUS) of 87, it shows that users enjoyed using the system and could
navigate through a platform they are interacting with for the first time, with little to no help.
it was discovered that users prefer a simpler, responsive, and more interactive interface.
Also, users were able to successfully complete tasks even though it is an interface they had
never interacted with before. This study would address the usability issues students face
while interacting with the UMIS platform provided for them by their institutions and also
proposed a responsive and user-centered design which if implemented would improve
students engagement on the platform and also reduce the constant problems that may arise
from using the UMIS platform.

1. INTRODUCTION

the understanding of interactions between humans and other
system elements and the area of expertise that applies theory,

Design is the captivating part of today’s world. From
complex designs like buildings or cars to simple designs like a
spoon, everything in life was designed to solve a particular
problem or set of problems and strategic decisions were put
into place to ensure these products perform as they should and
can easily be used by end-users. This study is geared towards
evaluating the essence of product design in complex systems
such as websites and applications.

Although Don Norman, a cognitive psychologist, and a
designer propounded the term “User Experience” in 1995.
User experience as a system of design predates its name by a
couple of decades, from “Feng Shui” a Chinese philosophy
that dates back to over 6,000 years ago which looked at the
arrangement of objects or a person’s surroundings spatially in
other to optimize space and provide a user-friendly and
harmonious environment to the Ancient Greeks in the 5th
century BC who designed their work areas and tools using
ergonomic principles-the scientific discipline concerned with
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principles, and methods to design and optimize human well-
being and overall performance of a system. Not forgetting
Henry Dreyfuss an American industrial engineer who was
known for placing usability at high importance when it came
to his designs, in his 1955 book “Designing for People” he
explained his own view of User Experience (UX) as:

“The designer has failed when the point of contact between
the product and the people becomes a source of friction. On
the other hand, if people are made safer, more comfortable,
more eager to buy, more efficient, or simply happier as a result
of their interaction with the product, the designer has
succeeded.”

The impact of Walt Disney on the field of UX design is
highlighted by Joseph Dickerson in his article for UX
magazine, he stated that Disney’s guiding principles for his
‘Imagineers’ were “Know your audience, put yourself in their
shoes, and use color, shape, form, and texture to communicate
with them”.


https://crossmark.crossref.org/dialog/?doi=10.18280/isi.270407&domain=pdf

He also envisioned a place where “the latest technology can
be used to improve the lives of people”.

This look into history has showcased the importance of
putting the user first in the thought process when it comes to
anything design-related. This study will consider design
thinking methods as key components in giving a deeper insight
into the value obtained from considering how an application
or website can be of importance to a user, how simplicity and
flexibility of complex systems can yield desired traffic as well
as engagement from users and also the general emotion of
users when they come in contact with a particular system.

Problem Statement:

University Management Information System (UMIS)
employed by universities, although functional still pose some
challenges to the users. These issues have led to inefficiency
in data collection and organization process. Navigation
difficulties, complex nature of platform, non-responsive web
platforms and more are some of the usability challenges
students are saddled with while engaging with these platforms.
These issues have reduced the rate of records digitization in
most institution since more time is spent trying to manually fix
the problems that the usability gaps have given rise to.

So, this study would take a closer look at the usability
problems students face while using these platforms and proffer
a simple, usable, and efficient interface that would help users
easily carry out tasks, also some proposed features will be
added to make the system more robust, existing features that
are not properly implemented will also be closely looked into
and these features would be designed in a way that would give
students the best experience possible.

Aim and Objectives:

This study aims to showcase the importance of User-
Centered Design (UCD) and how it can be applied to
improving the usability of UMIS across universities. The
specific objectives include:

1. Review different closely related literature works as
related to UMIS and its usability.

2. Develop a model that can be used to implement a usable,
functional, and engaging University Management Information
System.

3. Evaluate the model designed to ensure that users have the
best experience with the proposed system.

Significance of Study:

This study would address the usability issues students face
while interacting with the UMIS platform provided for them
by their institutions and also proposed a responsive and user-
centered design which if implemented would improve students
engagement on the platform and also reduce the constant
problems that arise from the aforementioned situation. The
study proposes a simple, efficient, and usable system that
would ensure that students can easily accomplish their tasks
with ease and also ensure that the goals of the UMIS are met.

Methodology Overview:

To achieve the aim and objectives of this study, quantitative
research would be conducted with the use of questionnaires to
pinpoint the grievances of students with regards to the current
UMIS used in their various institutions, the information
collected would be used to understand the true problem and
propose a design-oriented means of fixing it. Also, the
information obtained from the students through the
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questionnaires would be used to create user personas that
would depict the actual users of the designed system. These
personas would be essential in designing the system and
ensuring that the design process remains user-centered at all
times. Figma, a UX design tool, will be used to design the
system’s interface as well as create the system prototype.
Finally, the designed system will be tested by students using
the usability factors as test parameters for feedback and to
ensure that the objectives are met.

University Management Information System:

El-Bakry and Mastorakis [1] defined UMIS as a computer-
based system collection of hardware, software, people, data,
and information to give administrators the tools they need to
organize, evaluate, and run their departments effectively.

Since academic institutions like universities have different
organizational structures and modes of operation from that of
companies, businesses, or even non-profit organizations, there
is a need for a UMIS for activities such as student registration,
library services, online classes, and assessments in other to
facilitate the administrative management of the institution [2].

El-Bakry and Mastorakis [1] highlights the different UMIS
components, which include: Student Information System
(SIS), Finance System, Library Information System, Faculty
Information System, these components can make up a
University Management Information System as shown in
Figure 1.
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Figure 1. Components of UMIS (El-Bakry and Mastorakis,
(1D

User Experience Design (UED):

Don Norman in the late 1990°s while working at Apple
Computer, Inc. popularized the term “User Experience”. He
described it as:

“User experience encompasses all aspects of the end-users
interaction with the company, its services and its products.”

It is a subset of product design and it focuses on determining
the experience of a user of a particular product. ISO 9241-210,
the international standard on ergonomics of human-system
interaction, defines UX as a "person’s perceptions and
responses that result from the use or anticipated use of a
product, system or service" Mirnig et al. [3]. This means that
before, during and after use of a product or system. UX
encompasses the users' emotions, beliefs, preferencs,
perceptions, bodily and psychological responses, behaviors
and accomplishments.



User Interface Design (UID):

According to Ergonomics of human-system interaction —
Part 210: Human-centered design for interactive systems [4].
User Interface (UI) refers to all components (software or
hardware) of an interactive system that give information and
controls for the user to complete specific operations with the
interactive system. The optimal user interface is one that goes
unnoticed, allowing the user to concentrate on the information
and task at hand rather than the mechanics that display the
information and perform the task [5]. Galitz [5] viewed the
User Interface as the part of the computer and its software that
humans or users can see, hear, touch, talk to, or otherwise
comprehend or direct. It involves the use of COLOR,
typography, images, iconography and other visual elements to
convene information, help users accomplish tasks and satisfy
the user’s needs. Often confused with User Experience design,
it is a subset of users experience but not the experience itself,
it is concerned with what the user can see, feel and touch when
interacting with a platform while UX on the other hand, is
concerned with the users, their journey, thought process, needs,
etc.

For the UI design processes, Jitnupong and Jirachiefpattana
[6] described them as processes involved in the design of a
successful Ul, they involve putting into consideration the tasks,
users, type of platform being designed and the environment the
platform will be used, also creating a prototype of the proposed
platform that can be evaluated by the potential users and
design team to obtain feedback and determine if the platform
is good or not.

User-Centered Design (UCD):

User-centered design (UCD) is a design perspective and an
iterative process that involves users in all phases of the process.
It is defined as both a process and a philosophy. As a design

Iterate where
appropriate

4. Evaluate
design soluticn against
usage requirements

Design solution mects
usage reguiremeants

process, it is a method for planning projects as well as a set of
methods to utilize in each step. And as a design philosophy, its
goal is to include users at every stage of the design process
Garcia-Lopez et al. [7]. Donald A. Norman proposed the term
‘User-Centered Design’ and the concept became widely used
after his second book “User-Centered System Design; New
Perspectives on Human-Computer Interaction” was published
in 1986.

Liu et al. [8] established that within the framework of user
centered design, end users’ needs have to identified/
prioritized. In order to formulate design guidelines.

ISO 9241-210 established optimal UCD criteria for Human
Computer Interaction development. The standard describes
some phases in the user-centered design process, they include:

a) understanding and specifying the context of use.

b) specifying the user requirements.

¢) producing design solutions.

d) evaluating the design.

Figure 2 showcases the iterative nature of the UCD
processes.

How Does User Experience UX and User Center Design
UCD Work Together in Product Design?

User experience (UX) is one of the many aspects of UCD.
It includes the user's entire experience with the product,
including physical and emotional reactions. UCD involves
more than making designs aesthetically pleasing. Design plays
an important role; however, it's not the only important factor.

While user-centered design refers to the process applied in
order to engineer experiences, user experience deals with the
specific experience users have with the products they use. It is
a reference to how a user experiences and interacts with a
product or service.

Plan the human-centerad
design process

1. Understand and
describe the context
of use

2. Specify the usage
requirements

3. Develop design
solution that meets
USEJE requiremen ts

Figure 2. User-centered approach iterative flow [9]



Related Works:

Al-Hunaiyyan et al. [10] defined Student Information
System (SIS) as a management information system for
education sector establishments used to manage student data.
The purpose of their research was to look into an SIS's User
Experience also, the strengths and shortcomings of the design,
usability, and UX given by the SIS currently in use at PAAET
(Public Authority for Applied Education and Training). It was
evaluated based on six key parameters for successful systems,
the parameters include attractiveness, efficiency, perspicuity,
dependability, stimulation, and novelty. To achieve the
objectives, qualitative and quantitative analysis was used to
obtain feedback on the SIS system. Regarding the qualitative
analysis, 16 students were selected at random out of the 645
research participants from the five colleges in PAAET, for a
focus group session, with the help of a facilitator, an in-depth
discussion session was carried which provided an insight into
the perception and experience of the students on the system.
For the quantitative analysis, the questionnaire was adapted
from User Experience Questionnaire (UEQ) which can be
used to measure User Experience, it was shared with the
school among each faculty and its students. After proper
analysis of the data obtained from the questionnaire and the
focus group, it showed that the participating students had a
favorable impression of the SIS. With regards to the UX
parameters that were used to evaluate the system, the
perspicuity, stimulation, and dependability of this SIS were
scored somewhat higher than its novelty, attractiveness, and
efficiency, according to the data. This indicates that the SIS at
PAAET, which has been in use since 2010, is no longer
capable of supporting the new learning models and delivery
modes that students need.

Maslov et al. [11] centered their study on investigating
university students' perspectives on the learning management
system (LMS), identify elements that influence user
experience and e-learning outcomes, and provide potential
solutions to identify issues with the UX and usability of an
LMS. The focus of this study is the Modular Object-Oriented
Dynamic Learning Environment (Moodle) platform which is
an application of LMS increasingly being used to facilitate e-
learning. To achieve the study purpose, the researchers invited
10 male and 10 female students for quantitative and qualitative
analysis of the platform. The researchers adopted the 24
questions developed by Topolewski et al. [12] to obtain both
qualitative and quantitative data, for qualitative data collection,
the researchers conducted 20 semi-structured interviews and
for quantitative data collection, a short survey was developed
using a Likert scale from 1-7, with 1 being “very unfulfilling
with UX property” and 7 being “very fulfilling with UX
property and shared among the respondents. After analysis of
data collected, the findings revealed that students, particularly
in programs where courses are mostly delivered online, rely
on such learning systems. Furthermore, the use of Moodle as
an LMS program was assessed and was regarded as a
successful long-term learning option in the current
environment.

For Phongphaew and Jiamsanguanwong [13], the purpose
of the study was to identify the key interface concerns of a
system called myCourseVille using a usability evaluation
approach connected with five usability factors on the student
and teacher interfaces. During the course of the research,
scholars were able to identify that one of the reasons for
myCourseVille's non-adoption and user displeasure was a
system design issue, such as difficulty in use, system

580

complexity and user dissatisfaction with the interface.
Usability evaluation was one of the design methodologies used
to discover human-computer interface difficulties and depict
actual user behavior with the system in order to make
recommendations for improving inadequate interface design.

Also, various usability concerns, such as complex design
and ambiguous language, were discovered. The researchers
also discovered from the study that the inappropriate layout
design of the main function and the size of icons on the screen
in both students and teachers interfaces posed a challenge to
the users, the study suggested a redesign of the page layout and
adjusting the size of the menu should be considered to improve
its usability.

Studiyanti and Saraswati [14] study aims at increasing the
satisfaction level of students in University X by evaluating and
analyzing the usability of SIS (Student Information System),
to do this, the effectiveness, efficiency, and satisfaction of SIS
are measured using the following instruments: Task
Successful Rate. Mouse-Clicking and System Usability Scale
(SUS). In selecting participants for the Usability Testing,
Macefield [15] stated that 30 persons would identify 95% of
usability problem of a system, therefore, thirty participants
made up of 15 males and 15 females from the Industrial
Technology Faculty were selected.

The usability test was conducted three times: Pilot usability
testing, early usability testing, and final usability testing. The
usability problems discovered during the early usability
testing formed the input for the improvement of the SIS, a
prototype of the improved SIS was accessible through a Local
Area Network and was made as a Low-Fidelity design which
was tested again during the final usability testing, the results
from the test was compared with that of the early usability
testing and it was discovered that there was a significant
increase in effectiveness, efficiency, and satisfaction with the
platform. The final results of the study demonstrated that the
SIS was not performing well enough to satisfy the
students/participants and that modifications needed to be
evaluated on the same participants. The testing was carried out
with the use of a prototype created. It was discovered through
usability testing that effectiveness went from 58 percent to 85
percent, efficiency climbed from 66 percent to 92 percent, and
satisfaction scores increased from 53.83 to 70.67.

From the review of literature works by other scholars
related to the topic, the use of instruments like Efficiency,
Effectiveness, Satisfaction and learnability led to the
identification of usability problems of various platforms. Also,
the use of either qualitative or quantitative means of data
collection to aid usability analysis led to the identification of
this study research model, research design methods that would
be adopted in this research work.

2. RESEARCH METHODOLOGY
2.1 Introduction

This section discusses the research methods adopted in this
study. It will also highlight the tools, functional requirements
as well as the process model employed for the study.

2.2 Research model and system design

2.2.1 Research model
The diagram in Figure 3 depicts the general model and



approach that was employed for the study. To successfully

design the proposed interface of a University Management

Information System, the highlighted process was followed.
Firstly, Quantitative analysis and research was done using

questionnaires to collect data on the pain points of students

regarding an existing UMIS they already use. 100 respondents
who are university students, who are also potential users of the

University information management system, responded to the

questionnaire which provide critical data necessary for

understanding the users employing Macefield [15] findings

that 30 persons would identify 95% of usability problem of a

system. The data collected facilitated user problem

identification, creation of user personas, system features
identification, and creation of user stories, etc. The design
thinking process as shown in Figure 4 was utilized to design
the proposed interface, the design thinking processes include:

1. Empathy: This involves understanding the pain points or
struggles of the user regarding a specified use case. In the
case of this study, it involves understanding the struggles of
users (students) as it relates to their interaction with the
existing University Management and Information Systems
in their school. To really understand the users,
questionnaires were shared and users were given the
opportunity to anonymously express their grievances. The
questionnaires were created and shared using google forms.

2. Define: After the data was collected, it was necessary to
analyze the data in order to make informed design decisions
such as narrowing down users’ problems and identifying
users’ needs. Google forms and the UEQ data analysis tool
were used to analyze the collected data.

3. Ideate: After identifying the user's problems and struggles.
A Dbrainstorming section became fundamental in
streamlining the necessary features that will help solve the
problems and make user interaction with the interface easier
and swift. After the features have been identified, user
stories and user flows were created to understand clearly

how each feature will affect user needs and the journey
users will take throughout the entire system. Figma will then
be used to facilitate this process.

4. Prototyping: Next, with the information obtained from the
previous stages, the visual design of the interface began
using Figma. User interface components and elements such
as buttons, text boxes, checkboxes, tables and other
necessary elements were created and combined together to
create the main interface. After the interface design, each
frame layout was prototyped together to simulate an actual
interaction experience, this prototype was then subjected to
testing.

5. Testing: Finally, using a tool called Maze, the prototyped
platform was tested by 30 persons (Male and female),
ranging from first-year to final year students. The following
parameters were used to test the interface: Effectiveness,
efficiency, learnability, error tolerance, simplicity, ease of
use.

2.2.2 System design

In other to effectively design the proposed interface, the
prototyping process model is employed. Prototyping is the
process of creating a working replica of a product or system
that must be designed and implemented. It provides a small-
scale facsimile of the finished product and is used to gather
customer feedback. In this model, a prototype of the end
product is created, tested, and refined based on user feedback
until a final acceptable prototype is achieved, which serves as
the foundation for developing the final product. Specifically,
the evolutionary prototype model as shown in Figure 5 is
employed. In this approach, the initial prototype is
incrementally streamlined based on user feedback until it is
finally accepted. It provides a better approach that saves both
time and effort. Using the evolutionary prototyping approach
makes room for updates as user feedback comes through as
regards the proposed UMIS interface.

Quantitative Analysis

—— | UCD process/Design thinking Process '«

----- instrument: Questionnaire
++=-Tool: Google Form —> Empathy

B -Possible number of respondents: 30-150 persons

——  Define

r ~~~~~~ Data analysis

------- User problem identification from analyized data

— Ideate

System Features
identification

------ Tool: Figma

b User story/ User flow

> Interface Design/Prototype

----- System design (PROCESS MODEL: Prototyping)

- User persons/Empathy maps - Protoyping Tools: Figma

——  Testing

r ------ Testing tool: User Maze
~~~~~~~ Testing with 30 persons (2 tests)

Testing for Design: Effectiveness, Efficiency,
Simplicity, Learnability, Ease of use

haveae Test data analysis

Figure 3. Proposed model for designing the interface for a University Management Information System. Researcher’s model
(2021)



Figure 4. Design thinking stages. Researcher’s model (2021)
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Figure 5. Evolutionary Prototyping Model "Understand the
software development life cycle models" [16]

2.3 Data collection method

For this research, a quantitative research approach was
employed. For precise data collection, an online survey was
carried out to effectively obtain data on the usability issues
users face with the current systems available in their
institutions. The survey contains semi-structured questions
sent to students for the collection of data.

This study employs questionnaires as its main tool for data
collection and it is designed after the User Experience
Questionnaire (UEQ), it was developed using a Likert scale
from 1-5. A questionnaire is a research instrument consisting
of a series of questions with the aim of obtaining information
and responses from participants. The following highlights the
reasons for employing UEQ for designing the questionnaire:

1. It is often used in classical usability evaluation to

collect some quantitative data about the impression of
users concerning their experience with a particular
system.
It contains heuristic parameters such as attractiveness,
perspicuity, efficiency dependability, stimulation,
novelty. Each parameter has different items totaling 26
as shown in Figure 6 that foster the collection of data
concerning the issues users face.

Attractiveness
annaying / enjoyable
bad / good
unlikable / pleasing
unpleasant / pleasant
unattractive / attractive
unfriendly / friendly

Pragmatic Quality Hedonic Quality

Efficiency Stimulation

slow [ fast inferior | valuable

| inefficient / efficient boring / exciting
impractical | practical not interesting / interesting

Cluttered / organized demotivating / mativating

Perspicuity Novelty
not understandable / understandable dull / creative
difficult to leam / easy to leam conventional / inventive
complicated / easy usual/ leading edge

confusing / clear conservative / innovative

Dependability
unpredictable / predictable
obstructive / supportive
not secure / secure
does not meet expectations | meets expectations

Figure 6. Assumed scale structure of the UEQ. Schrepp [17]
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The questionnaire contained closed-ended and open-ended
questions, these open-ended questions allow the respondents
to duly express themselves in more detail, proving more
validity to the data used. The data collected using the
questionnaire evaluates the various pain-points University
students face with regards to their experience with the
University Management Information Systems offered to them
by their various Universities.

2.4 Reliability and validity

Polit and Beck [18] described reliability as the constancy
and preciseness of information attained from a study. The
reliability of the responses from the questionnaires was
measured using two means. Firstly, a non-biased data collector
evaluated the questions to guarantee acceptable question
competency. Secondly, the questionnaire's questions ensured
that the participants were well-versed in the specifics of the
tasks undertaken. While, Polit and Beck [18] said that Validity
is a complicated motion that refers to a study’s reliability and
the illative sustenance provided. The questionnaire was
written in an unambiguous manner and uses basic language to
obtain data relevant to the study's goal, all participants were
told of the study's purpose and provided voluntary consent.
The supplied replies were used in the study while maintaining
anonymity.

2.5 Questionnaire analysis

The questionnaire employed to understand the users pain
points made use of the Likert scale, ranging from 1-5. A total
of 15 questions were answered by 100 respondents, each
question was drafted to understand their experience with the
existing UMIS systems in their schools with relation with
UEQ metrics. Some of the questions used in the questionnaire
and their outcome are as shown in Table 1.

Problems with the Existing System

While analyzing responses from the questionnaires, some
setbacks were identified with regards to the usability issues in
the UMIS available in Universities as shown in Figure 7.

As a response to the question: Which of the following
would you say are pain points while using your school's
UMIS? The following result was obtained about the pain
points of the existing system.

L Confusing interface: 51% of respondents recorded that
the general interface of their school’s UMIS is very
confusing and they struggle to understand the general
function and purpose of the platform.

Poor interface design: 48% of respondents recorded
that their school’s platform has a poor interface design
and they do not find the system aesthetically pleasing.
Difficulties finding necessary information (navigation
issues): Given the ambiguous nature of the interface
elements, respondents expressed the issues they face
trying to locate certain information on the platform,
also moving from one page to another poses a challenge
to 63% of them. This pain point holds the highest
percentage of response, this means that users are really
struggling with it.

Unclear error messages: 58% of respondents recorded
that the use of technical jargon and complex error codes
are distressing to them. This means that the system does
not use simple grammar that can be understood by

1L
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everyone and can provide the users with the help they
need if they find themselves in any error.

V. Unresponsive system: 53% of respondents, recorded
that the system is not responsive across different
devices.

With the result of the questionnaire in place and analysis,
the researcher identifies the need to design features such as
course registration, hall of residence selection even login, in
such a way that would ease users’ pains.

System flows, user stories and wireframes were used to
increase our understanding of the users’ problems and parts of
the proposed design that will be helpful and parts that may not
be. Figma was then used for the wire framing, visual interface
design and prototyping while Maze was used for user testing.

Which of the following would you say are pain points while using your school's UMIS?

100 responses

Confusing interface

Poor Interface design

Difficulty finding necessary info..
Unclear Error messages
Unresponsive system (The inte. .
All of the above

| can think of more but let's not.. 1(1%)
1(1%)
1(1%)
1(1%)

It's slow, buggy. confusing, has...
Stupid Bugs and crash
Slow

51 (51%)
48 (48%)
63 (63%)
58 (58%)

53 (53%)

22 (22%)

Figure 7. Questionnaire analysis chart. Researcher’s analysis

Table 1. User research questionnaire

(2022)

Questions

UEQ metrics Likert scale values

QOutcome

On your first few
tries with your

school's UMIS, how with the UMIS on the users
easy was it to first time and if it was easy
understand? to learn how to use the

The last time you
registered, how
would you describe
your interaction with
your school's UMIS
interface?

On a scale of 1 to 5,
how confident are
you while using
UMIS in terms of the
number of errors
made?

Does your school's
current UMIS meet
your expectation, in
terms of interface
and interaction?

Perspicuity:
This metric tries to measure
if it was easy to get familiar

Ranged from ‘Not Understandable’ to
‘Very Understandable’. With 1 being
‘Not Understandable’, 2 being
‘Somewhat Not Understandable’, 3
being ‘Neutral’, 4 being
‘Understandable’ and 5 being ‘Very
current system. Understandable’
Attractiveness: This metric
tries to measure the overall
impression of the system
and find out if the
respondents like or dislike
the current system.

Ranged from ‘Very Unpleasant’ to
‘Pleasant’

Stimulation: This metric
tries to measure the level of
excitement and motivation
respondents have
concerning their school’s
system.

Ranged from ‘Not Confident at all’ to
‘Very Confident’

Dependability: This metric
tries to measure if the users’
expectations are met with
the system.

This was a YES or NO question.

46% of the respondents found their
school’s UMIS somewhat understandable
on their first try. Showing that the existing

systems perspicuity level is very low.

34% of respondents stated that they neither
have an unpleasant nor very pleasant
interaction with their school’s system and
27% of the respondents have slightly
unpleasant interactions. This means that
respondents do not find the system as
attractive as they should.

38% of respondents have a neutral
standpoint when it comes to their
confidence level with their school’s system
and 23% of the respondents are more
confident. This means that the system does
not provide users the required features they
need to be as confident as expected while
using the system.

80% of the responds is a NO. Showing that
that the interface and system interactions
have failed to meet the respondents’
expectations.

Table 2. Table of features for the proposed interface design

Features Description
Login The interface shall be designed to allow users log in using their matriculation number and password. If they cannot
successfully login, they shall be directed to get help.
Semester The interface shall be; designed to make rpgistration easy and smoqth for users. By proyiding prompts that remind
registration students of their registration status (Registered or Ngt). Also, the interface shall be designed to make the general
registration process easy.
The interface shall be designed to make hall of residence selection easy. Providing detailed information about each
Residence residence, information such as residence type, available space, population and other relevant information about the
residences.
Academic The interface shall be designed with features that would allow students to view their system results and keep proper track
overview of their academic journey.
r:;sil::‘:i?)ln The interface shall be designed with features to facilitate payment of fees, keeping track of finances.
. The interface shall be designed to provide help and guide on how to navigate through the system and easily mitigate any
Help/guide . .
issues students might face.
Accessibility The interface shall be designed to be responsive on mobile devices and desktop devices easily. Also features for text-to-

speech will be designed to facilitate those with visual impairment.




Table 3. Non-functional requirements for the proposed interface design

Usability

s . Requirement Metrics
principles
Effectiveness The user should be able to accurately Measured in terms of completion rate.
complete each task.
Efficiency The user should be able to successfully Measured in terms of task and the number of clicks used to accomplish

complete a task within a certain time.
The user should be able to retrace his/her

Error tolerance -
step when an error is encountered.

The system should be easy to learn by the

Leamnability user at first encounter and subsequent use.
Simplicit The user should find the interface simple to
pueity use to achieve their goals.
The user should be able to complete tasks
Ease of use

easily without much effort.

the specified task.
Measured by the number of errors (Miskicks) per task.

Measured by questionnaire, users will be subjected to a quick survey
after the testing process. Also Observing the users who are testing the

platform.

Measured by questionnaire, users will be subjected to a quick survey

after the testing process.

Measured by questionnaire, users will be subjected to a quick survey

after the testing process.

Functional Requirements:
The functional requirements/features of the system are as
shown in Table 2.

Non-functional Requirements:

For this study, the non-functional requirements of the
proposed interface design include usability principles that will
be employed to create the design are as shown in Table 3. Non-
functional requirements provide functional limitations and
outline how a system should behave. These specifications
guarantee the system's efficiency and usefulness. For the
proposed interface design, five usability principles will be
considered as non-functional requirements.

2.6 Design tools & wireframe

2.6.1 Design tools

1. Figma: It is a collaborative interface design tool that
allows designers to work on design projects as a group.
Web and application interfaces can be designed on this
platform. Visual interfaces and wireframes can be created
as well. Figma includes vector tools for complete
illustration, as well as prototype and software
development tools for hand-off. It enables real-time
collaboration by allowing team members to all log into a
design project at the same time and make changes to the
design at the same time. Figma makes it easy to create
interfaces that are consistent by allowing the creation of
reusable components, design systems and style guides. It
provides designers with access to a growing library of
templates, themes, plugins, and Ul kits.

Figma was used in this study to create the visual design
for the proposed UMIS interface, design the wireframe for
the layout and then used for prototyping.

2. Maze: This tool was used to conduct usability testing of
the designed interface. It is a usability testing platform
that employs a clickable prototype to obtain practical
feedback from users. This user testing platform collects
feedback on design prototypes by conducting click tests,
generating tasks for users to complete and asking open-
ended or closed survey questions. It provides options for
a variety of usability tests such as card-sorting, 5-secs test,
that suits the tester needs. After the testing is completed,
testers receive a UX assessment report on participant
behavior and responses, which include the number of
clicks, heat maps etc. By conducting click tests,
generating activities for users to accomplish and asking
open-ended or closed survey questions, the user testing
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platform collects input on design prototypes.
3. User personas

This is critical in the user-centered design and design-
thinking processes. It transforms the abstract concept of
"user" into a person with thoughts and emotions, allowing
the designer to better understand who they are designing
for. User personas are quintessential users whose goals
and characteristics are representative of the needs of a
larger group of users. A persona is typically presented in
a one or two-page document as shown in Figure 8.
Behavior patterns, goals, skills, attitudes, and background
information, as well as the environment in which a
persona operates, are all included in these 1-2-page
description Faller [19]. In order to keep the design of the
UMIS interface user center, user personas were employed
in this study.

Okeke Gad Age: 18

A
\

_._1! 3 |

Course of Study: Computer Interaction Science

and film enthusiast He
programming from time to time and keeping up with design
trends

moving with his phone and tablet alone

A student design enjoys

He hates carrying his laptop around and prefers

Level: 3rd Gender: Male

Frustrations

3 year selecting the hall he wants

he keeps having issues during

accurate update of

that are devoid of

g jargons

ple fee payment exy

platform that will mak se registration easy so he's stop going through

Figure 8. User persona. Researcher’s design (2022)

2.6.2 Wireframe

A wireframe is a two-dimensional skeletal outline of a
website or application. Wireframes provide a visual
representation of the page structure, layout, information
architecture, user flow, functionality and intended behaviors.
Due to the fact that a wireframe usually represents the first
version of a product, styling, color and graphics are kept to a
minimum, they help to clarify the product's features Hannah
[20]. A wireframe of the proposed interface design is as shown
in Figure 9.



Sign in to your account and make sure all details are
accurate. Report erors if any

Matriculation Number

Having issues?, Let
us know

Password

Forgot Password?

Figure 9. Login screen wireframe. Researcher’s design
(2022)

2.7 System implementation & the proposed UMIS

2.7.1 System implementation

Figma was used to design the proposed system from a
made-up school called University of XYZ. After the design,
the proposed system was subjected to usability testing to
ensure that the interface provides users with the best possible
experience in terms of usability and ease of use.

2.7.2 The proposed UMIS

The proposed UMIS comprises of the following

components that make up a university management
information system:
l. Student Information System: This is implemented

with the addition of a profile feature, where students can
update their personal information, get access to their medical
information and view their previous registration information.
It also comprises designed features that allow students to
register their hall of residence, meal-type, course registration
etc.

2. Finance System: This is implemented with the
addition of a financial section that allows students to view the
fees they have to pay and also their available balance, it also
gives them verified access to the school’s payment gateway.
Users can view their financial history and so much more.

3. Faculty Information System: This is implemented
with the addition of faculty information on which instructor is
taking any course and that information allows users to easily
select the course they need.

2.8 Dashboard interface for the proposed UMIS design

The interface in Figure 10 is the first screen the user sees
when they login to the platform. It provides users with quick
access to the necessary information they need. This means that
from the dashboard, they can easily navigate to select their hall
of residence, register their course and check their semester
result.

The dashboard interface complies with Miller’s law which
is a user experience law that means that the average person can
only keep seven (plus or minus two) items in their working
memory. This is implemented clearly in the “Registration
quick select” section of the interface where only three of the

585

most important features or tasks that users can do are available
on the screen. The organization of the necessary content into
smaller chunks makes it easier for users to have access to the
part of the system they need, also it makes processing and
understanding the information on the screen easy.

i online Exam

r UMIS portal made easy for you, get all the help you need t
our task, And

Start Registration

speiid
—_—
@

Register your Check Semester
courses Result

Registration Quick Select

Wi
ARLLL)
BT

ok
Select your hall of

Residence
1 & hell f resiclence Regist

Figure 10. Dashboard interface of University of XYZ.
Researcher’s design (2022)

In terms of usability principles, the interface was designed
after the following principles:

a. Visibility of system status: This states that the design
should always keep users up to date on what is going on by
providing appropriate feedback in a timely manner Nielsen
[21]. This is seen in the simple “Welcome to your Dashboard”
statement that communicates to the user,

b. Match between system and the real world: This states
that the design should communicate in the language of the
users. Words, phrases, and concepts that the user is familiar
with were used. Also there is adherence to real-world
conventions by arranging information in natural and logical
order Nielsen [21]. This is seen in the use of simple, plain, and
non-complicated grammar across the screen, allowing the user
to easily make sense of the interface and what each button,
card, and section do. For example, the button labeled “Start
Registration” uses simple grammar, the user easily
understands that clicking on this button will allow them begin
registration.

2.9 Screenshots of course registration interfaces for the
proposed UMIS

Mot Registered

Course Registration Made simple °

CourselD Course Title Instructors Unit Class Capacity
15 of 40 m—
30 of 55 m—

(

(

(

( 1 45 0t 48
i 40 of 50 -
(

(

Figure 11. (1) Course registration interface to select level of
study (Researcher’s design, 2022)



Figure 11. (2) Interface to apply for course form and select
courses. (Researcher’s design, 2022)

[ satect a1l

] coursein Course Title

O cos sor I i ok 16 ot a0 s

Figure 11. (3) Interface Showing View of Selected Course
List. (Researcher’s design, 2022)

Not Registered

urse Form Approval

[ coursein Class Capacity

‘Student Matric Humber

cosc an 16 of 40 -

Semestor

65410 26 0 4 —
Course of Study:

Total Courses Registered: 41 of 0 —

] Total Credit Units: e ——

cosc 413 Approval Status: 32 ot a0

Djg|o|jojo|o

16 of )

Figure 11. (4) Interface Showing Application for Course
Form Approval. (Researcher’s design, 2022)

2.10 Financial registration

Financial registration interface for proposed UMIS :

NAME

Gerald, Tobechukwu
STUDENT NUMBER 18/0001
SESSION 2020/2022.2
STUDY YEAR 4th/400
SCHOLARSHIP DISCOUNT Hat applicable
FEES TO PAY $9000
AVAILABLE BALANCE

FINANCIAL STATUS

Praviow Reglstration

Figure 11. (5a) Financial registration interface of the
University of XYZ. (Researcher’s design, 2022)
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fagisarton staue. Registered
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o NAME Gerald, Tobechukwu
Payment Verfication
[ ]
Please verify that you want to proceed with making payment and that
i you have registered rightly. Any changes made after approval will
attract some extra charges
- HOTE: ym 1 "
AVAILABLE BALANCE -
FINANCIAL STATUS =
nore:
(]

Figure 11. (5b) Financial registration interface of the
University of XYZ. (Researcher’s design, 2022)

" _ m
]

HAME

Registered

Gerald, Tobechukwu
STUDENT NUMBER 18/0007

SESSION 2020/2022.2

=

STUDY YEAR Ath/400

SCHOLARSHIP DISCOUNT Mot applicable

FEES TO PAY $0.00

AVAILABLE BALANCE $0.00

FINANCIAL STATUS

NOTE: Flesse nsure e

Figure 11. (5c) Financial registration interface of the
University of XYZ. (Researcher’s design, 2022)

The interfaces from Figures 11. (1) to Figure 11. (5c) are
what users come in contact with when they want to register
courses. Firstly, users are allowed to select their level, and the
courses for that semester and for that level will be displayed.
They simply have to select only the courses they want based
on instructors and the available space in the class. After
registering their selected courses, they are navigated to the
selected course list section. In this section, users have to select
from a drop-down if they want to “Drop Selected courses” or
“Apply for course form”. If they want to drop courses, they
can select multiple courses at once or select all the courses and
click the “Drop selected courses” button. If they want to get
their course form, a modal pops up with summarized
information of the selection process, they can choose between
previewing the selected list or applying for course form.

This interfaces were designed with the Von Restroff effect
in mind, especially with the buttons that have a different color
when they are disabled, letting users know that the action
cannot be carried out because an event has not been carried
out. Also, there is visual hierarchy with the “Course form
Approval” modal Call to Action (CTA) button, letting users
know that the “Apply for course form” button is the most
important since it is a solid button, it catches users' attention
first before the other button. Also, the language used on the
CTA buttons is simple and straightforward, abiding by the
“help users recognize, diagnose, and recover from errors”
usability principle.

There are other designed interfaces of the UMIS such as
Hall Registration, Financial Registration, Meal Plan Selection,



Help and Guide Interface and Post query Interface developed
for University XYZ.

2.11 The post query interface

Hame the query mester

Describe Query

°
PS Login

@ PounReas
After logging I Post Query

Figure 11. (6) The post query interface (Researcher’s design,
2022)

The post query interface shown in Figure 11. (6) is essential.
It focuses on usability principles error prevention and error
recovery. This interface will help users who are facing issues
using the system or need steps on how to complete a process.
This screen will also reduce the rate at which users make
erTors.

2.12 Usability testing

After the design of the proposed interface, to ensure that the

interface provides users with the best possible experience in
terms of usability and ease of use, the system was subjected to
testing.

Usability testing with metrics as shown in Table 4 was
employed to test how easy the designed UMIS interface is to
use with a group of users. In user experience design, usability
testing is important because it helps to:

l. Identify flaws in the product or service's design
2. Identify areas for improvement
3. Understand the target user's behavior and preferences

For this study, the type of usability testing employed is
quantitative, where usability principles such as efficiency,
effectiveness, error tolerance, learnability, simplicity, and ease
of use were measured and the metric for measuring them
collected. Each metric for the test was compared against a
benchmark that was already determined.

A platform called Maze was used to administer the test.
Maze offers a variety of test blocks, such as yes/no test, card-
sorting test, mission test, S-secs test etc. This study employed
the mission test and the 5-secs test to effectively measure
usability. The test method used was In-person usability testing,
in which the researchers conducted the test live with users so
that researcher can guide them and observe their reactions and
general actions. Users were encouraged to think out loud and
express themselves with each task and interface they came in
contact with during the test. The test was conducted with 30
persons and all testers were university students, 15 males, and
15 females. After the test with Maze, users were subjected to
an after-test questionnaire where they answered questions on
their general take on the tasks given.

Table 4. Usability test metrics

Usability

. Metrics
principles
Effectiveness Measured in terms of completion rate.
Efficiency Measured in terms of task and the number of clicks used to accomplish the specified task.

Error Tolerance

Measured by the number of errors (Misclicks) per task.
Measured by questionnaire, users will be subjected to a quick survey after the testing process. Also observe the users

Learnability who are testing the platform
Simplicity Measured by questionnaire, users will be subjected to a quick survey after the testing process.
Ease of use Measured by questionnaire, users will be subjected to a quick survey after the testing process.
Table 5. Maze task breakdown
Task name Task instruction Expected number of clicks Average time to
complete task
Login and hall of Attempt to login and access the dashboard,
residence then register "DEXTER HALL" as your hall 7 clicks 32 seconds
registration of residence
Me.al plgn Register the BL mfital type for the vegetarian 4 clicks 12 seconds
registration diet option
Course registration Select your courses and print course form 9 clicks 52 seconds
Opinion scale How easy is it to register your courses? Made use of the likert scale, ranging between Nil
not easy at all - very easy
Financial Navigate to the financial section and pay
registration and get  fees. Also, get help on how to register for the 7 clicks 28 seconds
help semester and post a query
Opinion scale How difficult was it to find the help section? Made use of the !1ker't scale, ranging between Nil
very difficult - very easy
Logout Attempt to logout from the system 2 clicks 5 seconds
An image of a section users had come in contact
5-second test Focus on the image with before was displayed to them, to test their 5 seconds

From the image in the last test, what would

Multiple choice you say that screen is for?

memory and learnability

4 options
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Table 6. Task analysis summary

Task Misclick rate  Avg total task time Avg bounce rate  Task usability score
Login and hall of residence registration 10.4% 41 secs 0% 82
Meal plan registration 5.8% 16 secs 3.3% 94
Course registration 2.9% 52 secs 0% 82
Financial registration and get help 3.8% 45 secs 0% 79
Logout 0% 14 secs 0% 97

Table 5 gives a brief breakdown of the tasks on Maze which
includes task instructions, the number of clicks per feature and
also the average time taken to complete each task, this served
as a benchmark for evaluating and analyzing the test data. It is
important to know that the time taken to complete each task is
dependent on different factors such as network connectivity
and this parameter in the above table is just an approximation,
users may complete the task before time or even after time.
They just should not consume up to 60 seconds on a particular
task.

2.13 Task analysis

The Table 6 above shows a breakdown of the result of the
usability testing, each task was completed through a number
of screens, testers interacted with these screens to get to the
end point of the task. Each task has its average misclick rate,
which is the rate at which testers might have miskicked while
completing the task or it could be the rate at which testers used
a different path from the predefined one to complete the task.
The average bounce rate refers to the rate at which testers gave
up on a task, it could be due to task difficult or other factors,
for this test, the Meal Plan registration task had a bounce rate
of 3.3%, only 1 tester out of the 30 testers gave up. For each
task screen, the screen usability score and the user’s heat map
were recorded. The heat map shown in Figure 12 help the
researchers understand the tester journey
through the tasks and the interface elements they interacted
with to accomplish the tasks.

1

Registration Quick Select

yant
-
R B
- -
Seiecty W | ot
Reaide o

by

Check Semester
Result

Register your
courses.

off-Path Bounced

Success

100%

Figure 12. Heat map of testers interaction with the
dashboard (Researcher’s analysis, 2022)

Analyzing the results under the usability metrics earlier
highlighted:

1. Effectiveness: Testers were able to successfully
accomplish each task in a sufficient amount of time. For all
task except for the meal registration that had a 3.3% bounce
rate, all 30 testers completed the tasks.
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2. Efficiency: For each task, it was observed that majority
of the testers completed the tasks in line with the benchmarked
number of clicks and test paths.

3. Learnability: This metric was tested using a simple 5-
second test. Testers were shown an image of part of the
interface for exactly 5 second and they had to indicate what
they had seen, all 30 testers were able to successfully identify
the screen presented to them. This metric was also measured
by observing the testers during the in-person testing, tester’s
ability to understand the interface layout and use that
understanding to complete other tasks in the test, showed how
well and easy the platform is to learn.

4. Simplicity and ease of use: This was measured primarily
with and after test questionnaire, where testers were allowed
to express themselves on tasks they enjoyed doing, those they
found easy, those they struggled with and their interface
preference comparing the interface they just experienced and
that of their schools. Figures 13 and 14 show the results of the
questions asked.

Which task(s) did you find challenging?
30 responses

3 (10%)

4(13.3%)

24 (80%)

Figure 13. After test questionnaire analysis chart
(Researcher’s anaysis, 2022)

Which task(s) did you enjoy doing the most?
30 responses

Hall Registration 21 (70%)

Financial Registration 19 (63.3%)
Meal plan Registration 22 (73.3%)
Course Registration 19 (63.3%)
Login

Logout

Figure 14. After test questionnaire analysis chart
(Researcher’s analysis, 2022)

2.14 System Usability Scale (SUS) score

o i

Page 1

30 10

Figure 15. Final system usability scale score from maze



After the analysis of each test by Maze, the final System
Usability Scale SUS score for the system is as shown in Figure
15 to be 87. This is much higher than the average SUS which
is 68. According to Thomas [22], the average System Usability
Scale score is 68. If it is under 68, then there are probably
serious problems with the system usability which should be
addressed. With the developed system SUS score of 87, it
shows that users enjoyed using the system and could navigate
through a platform they are interacting with for the first time,
with little to no help.

2.15 Key takeaway from usability testing

The testing process was carried out in-person. This allowed
the researchers to encourage testers to voice out their thoughts
as they went along with the test. During the test, testers spoke
of the easy flow of task instructions and how easy the platform
was to use. Also, the researcher's presence helped guide them
with the test process but not tell them what to do. Interestingly,
testers were able to navigate through the test with little to no
struggles for an interface they had never interacted with, they
were able to find their way around, some quicker than others.
Another key observation, was that in spite of the test and the
fact that each tester was informed that they were being timed
for each task, it was noticed that a significant amount of users
wanted to spend more time on the platform because they
enjoyed the general flow, the colors and the use of visual
elements to guide them.

For each mission, the research team were able to test the
efficiency and effectiveness of the interface, in terms of
efficiency, users were able to complete each task with a very
low bounce rate and most testers even discovered new paths to
accomplish a task then the one mapped out. The effectiveness
of the interface faced some challenges due to lags caused by
internet connectivity, but testers were still able to accomplish
their tasks on time.

Finally, learnability, simplicity and ease of use was
measured using an after-test questionnaire and also observing
and listening to testers voice their thoughts during testing,
testers were able to pick up the new layout and learn how to
navigate around, they found the platform easy to use and found

the platform simpler than their schools current UMIS interface.

3. CONCLUSION

This study was conducted to showcase the importance of
User-Centered Design (UCD) and how it can be applied to
improving the usability of UMIS across universities. The
design thinking process was employed, user research was done
using questionnaires to get the feedback of students on their
experience and pain points with their school’s UMIS. The
information obtained was used to decipher necessary features
and updates to existing features to make our model more
usable. Using Figma, a design of a UMIS for a made-up school
called University of XYZ was created and prototyped.
Usability principles and laws were applied in the design of the
UMIS for the University of XYZ. The newly created interfaces
were subjected to user testing using a platform called Maze.
And then an after-test questionnaire was administered, the test
was carried out in-person with 30 persons. The efficiency,
effectiveness, ease of use, simplicity and learnability of the
proposed design was tested and measured. The design scored
a SUS of 84 which is above average, meaning that testers
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enjoyed using the platform, they could interact and flow with
the system easily with little struggle for a platform they were
just interacting with for the first time. From our findings, we
have concluded that to create platforms like a University
Management and Information System that is made up of
various systems put together, schools need to consider
usability and sound user experience in developing these
platforms. This study showcases the power of usability and
how it should be considered before creating functionality.

4. RECOMMENDATIONS

Future research can investigate the possibility of designing
accessibility features for users who may be visually impaired
or have any level of cognitive difficulty will cater for the user
experience needs of students who may be blind or have
cognitive difficulties such as dyslexia and make accessing and
using UMIS easier and better.

In-person usability testing is also highly recommended
because it allows the researchers to observe the testers closely
and ask follow up questions. This was done because the best
way to gather data when trying to improve a product is to put
it in front of the end users, show it to them, ask them to use the
product, and observe their behavior through a method called
an in-person usability testing. This method will help
understand how real users will respond to the product,
specifically what they are experiencing during usage and to
gather insights that can improve the user experience. Finally,
schools should consider providing their students with
platforms that are not just functional but usable and that makes
it easier for students to complete tasks with little error margin.
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