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Abstract — This paper presents a prototype of an
electronic system for the needs of students. The
objective is to develop and promote a prototype
electronic student profile. The methodology for
designing the proposed prototype includes a review
and comparative analysis of existing electronic student
profiles in universities from Europe, America and Asia,
based on the usability and other leading features
similar to the functionality of the proposed system.
Advantages of university platforms regarding
functionality, user interface, usability, speed of access
are described. Some of the analysed systems have
weaknesses and associated problems that have been
avoided in the developed electronic system. A survey
was also conducted among students who actively use
electronic profiles for training and administrative
services, and the results were integrated to add useful
features to the developed system. The paper presents
the main characteristics of the proposed prototype,
such as speed and ease of use, and an intuitive design
with easy access to the required resources. The
prototype could be implemented for the needs of
academic users in any educational institution.

Keywords — E-student, e-teacher, e-profile, learning
resources, educational management systems.

1. Introduction

Nowadays, information technology covers almost
every sphere of people's lives.
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Consumers born in the 21st century have grown up
surrounded by modern technological devices and the
Internet. Every day they receive a diverse and large
volume of information.

Thus, they have developed, from an early age,
specific skills to perceive and structure it faster and
more efficiently than the 20th-century consumers.
With each new generation, rapid changes are
required in the way information is delivered in
different areas of contemporary life. Especially with
the mass consumption of computing and mobile
devices in the last fifteen years, people using them in
their daily lives for work, travel, medical treatment,
entertainment, and education.

Education today is closely linked to information
and communication technologies. The application of
a variety of tools and software applications to support
methodological approaches makes it possible to
achieve better results. The incorporation of digital
technologies has inevitably contributed to the rapid
development of educational institutions, covering
primary and secondary schools as well as
universities, colleges, and research departments.
Linking innovative technologies to educational
resources has been perceived as a positive challenge
in recent years, in particular in e-learning [1].

Progressively, e-learning is replacing the face-to-
face and televised courses used in the past. This
process is evolving at a rapid pace as e-learning leads
to a better learner experience. Any educational
institution can develop e-learning software to attract
more learners and contribute to the effectiveness of
their learning. The traditional way of education is not
always applicable or suitable for everyone; using
online learning software in such a case would help
with access to virtual learning opportunities around
the world [2].

E-learning is being applied in educational and
scientific institutions, providing the opportunity to
digitize educational resources and scientific
literature. Nowadays, e-learning is beginning to be
used and is preferred in companies. It is applied to
increase the qualifications of employees, as well as to
improve their professional knowledge and skills.
Professional education in enterprises involves also
various forms of e-learning or distance learning,
based on the idea of a practice-oriented concept [3].
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Learning is an ongoing process that people need to
achieve a variety of objectives in their lives. It should
not be limited only to academics [4].

It is true that administrative offices in higher
education institutions are primarily concerned with
students' employability skills and are always willing
to assist them in achieving their career goals [5].

E-learning can definitely be a complementary form
of education. Many enthusiasts can gain relevant
gualifications and acquire new skills by studying
online [6].

The more knowledge and skills employees have,
the more they can be useful to their company. E-
learning is a cost-effective way to drive change
among employees and support their personal and
professional growth. This way, employees can keep
up with the demands of their jobs with relative ease
[4].

Systems developed and designed for users to
facilitate the learning process are used to provide and
manage e-learning information and resources.
Software applications of this kind help not only to
organize the learning process and its accompanying
activities in an educational institution, but also to
develop them towards better quality learning with
remote access.

Nowadays, numerous platforms and electronic
systems serve the convenience of learners in various
courses and in a variety of scientific fields. Their
rapid adoption as the only way to deliver
information, especially during the COVID-19
pandemic, has served as the basis for their continued
use in the future. The extraordinary shutdown of a
large number of educational institutions on a global
scale has led to a change in the traditional way of
conducting the learning process, which has been
replaced by learning through electronic systems, the
use of information and communication technologies,
and the Internet. Using different platforms, learners
were able to access learning content that was not
only possible through a computer system but also
from a smartphone [7].

This has led to widespread adoptionof mobile
learning as a new modern method [8]. Its main goal
is to provide an opportunity for "greater accessibility
and availability of educational resources, anytime
and from anywhere" by learners, trainers and
administration [9].

It also proves to be an alternative way for most
educational institutions, as well as an opportunity to
deliver learning in a non-presence but real
environment —  through  conference calls,
presentations, video lessons, text files, etc. [7].

It is important to mention here that in the online
environment, learners perform activities that could
not happen face-to-face.
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They usually reflect, think, read and write under
the guidance of tutors in in-person forms of learning.
In online learning, learners choose what information
to access, in what order, and for how long [10].
When searching for the required information, it is as
an important factor to find it with a certain/minimal
number of mouse ‘clicks', i.e. quickly and easily.

This paper presents a prototype of a learning
management system, in particular a student profile.
The system could serve as a starting point for the
future development of an application that meets the
specific needs of an institution or the students being
trained. The main objective is to enhance the learning
process of learners through online resources
according to the respective curriculum. The key
functionalities are related to publishing, online
resources, checking, and assessing the student's
current knowledge, grading final projects, tutor-
student connection, filtering calendar with current
services and events.

For a clearer presentation of the process of
building the developed prototype of the E-student
profile and its possibilities, a scientific approach has
been applied, and the article is organized in the
following structure. In the second section, the main
criteria to be met by an education management
system are analyzed. Section 3 reviews some of the
popular e-learning systems used in the academic and
research communities. In the following Section 4,
existing systems in educational institutions in three
European countries and the USA are presented and
compared. Discussions and interviews are conducted
with students studying at the respective universities.
Section 5 describes the developed Learning
Management System designed for an academic
environment. Basic elements and some of the
program code are shown. Information from a survey
of system users is also summarized. Conclusions are
drawn in Section 6.

2. Review of Educational Management Systems
(analysis, usability and drawbacks)

Modern users have increasing requirements and
preferences when working with electronic systems
and web applications in terms of access, design,
functionality, and speed. To be used by a large
number of users, a system must meet their
expectations, interests and mood, especially when it is
designed for learners.

It is essential for a system to be competitive
compared to similar systems and to establish itself
among users over a long period of time. Detailed
research is needed to build a quality system aimed at
a specific target group of users.
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This is an important step related to the process of
planning, building, upgrading the design and
functionality of the application. Otherwise, there is a
danger that it will not match the user needs.

Student profiles are designed to facilitate the
learning process and its accompanying services in
higher education institutions, colleges and schools
worldwide. Learning institutions are specialized
institutions and sources of information designed to
provide students with basic skills for their future
professional and scientific development. A learning
management system including student profiles
provides a good opportunity for the development of e-
learning. As a complement to traditional learning, any
implemented system would enable educational
institutions to provide increasingly accessible and
quality education.

In recent years, there has been a significant rise in
the adoption of such systems among users. This is a
prerequisite for more and more people to be able to
access educational resources using different devices
such as computers, tablets, or mobile phones. The
main purpose of such systems is related to the
accessibility of learning materials and electronic
resources in different formats, publishing of
voluminous files, use of multimedia resources,
camera and sound, working with teams or virtual
rooms in real time, chat-forums, video recordings of
seminars, lecture courses, etc.

The availability of web-based online learning and
access through student profiles allows university
learners to engage in a variety of learning activities
that meet their needs arising from the requirements of
their respective courses or from their personal
learning interest [11]. As a result, learning systems
and remote access services are helping both students
and faculty.

The use of digital tools allows for the enrichment
and effective transformation of existing didactic
technologies. The learning process can become more
interesting, flexible, dynamic, and independent of
social and other factors with the use of these new
learning tools [12].

The adoption of e-learning is being investigated
primarily on behavioral intention, ease of use,
usefulness, and attitude. Existing theoretical models
in that field incorporate the most favorable external
factors, such as anxiety, enjoyment, social influence,
facilitating conditions, and self-efficacy [13].

Possible problems that could arise in their use are
related to the wuser interface, devices used,
accessibility and functionality. Another important
characteristic is the speed of access to the resources
searched, the criteria for which have been reduced
from 7 seconds in the recent past [14], to 2-3 seconds
today, and with a minimum number of clicks,
according to the basic rules of the Search Engine
Optimization (SEO) [15].
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Practice shows that users do not read the
information on web pages and electronic systems in
detail, but scan it, visually and photographically.
They do not search for the optimal solution to access
the given resources, but select the initial elements
they think will be worthwhile. Users do not try to
understand how a service works. Rather, they would
try it out — based either on previous experience or on
whether or not it will work for them [14].

It is of particular importance that the application is
quality tested by relevant user groups, the number of
which should not exceed 10-12 people. Based on the
experiment, their behavior and the speed of access to
the required information, which could be reduced to 2
seconds, were analyzed. Testing and research would
lead to conclusive results with feedback from more
users, and a smaller number of participants in the
experimental group can identify key shortcomings of
the system too.

When building a quality system, the focus is on its
user interface and functionality. Of particular
importance is the development of a clear visual
hierarchy within each page, structuring of elements
within individual pages, convenient navigation,
limiting the use of non-essential components, click-
ability of working links and accessibility to key
elements for providing information. Taking these
criteria into account, a prototype interface for an
electronic student profile has been built according to
global conventions for a well-defined, clearly
structured and useful application. The prototype has
been developed for future implementation in
educational institutions.

3. An Overview of Current Online Learning
Systems

Nowadays, a large number of quality and secure
e-learning systems have been developed and
implemented. They are designed and developed by
proven specialists. The advantages of these systems
are associated with the possibility of flexibility,
manageability, lightweight usability, providing a
variety of pedagogical practices and learning
opportunities, stimulating innovation in educational
technology and ensuring a collaborative, and
continuous way of working between learners and
trainers.

The following is an overview of some of the
popular e-learning systems used in the academic and
research communities.

3.1. ATutor

ATutor is a web-based learning management
system used to develop and deliver online courses
[16].
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The system provides administrators with the ability
to easily update data, customize topics, and extend
individual features with additional modules.

Educators can publish, archive, import, and
redistribute learning content as well as deliver online
courses.

ATutor's main goal is to implement an adaptive
learning environment that can be used by every
student. Of particular importance is the ability to
provide functionality for blind students to access and
use the system.

ATutor

Learning Management System

ATutor 2.2.4 !

Home

ATutor LMS

ATutor

ATutor Details
ATutor Dema

ATuben 2.2.4 is o svailable, adding cours

gemlfication, new user orlentation, and a varlety of

Downloads
Features
Documentation
Modules
Themes
Translation : B

olher fixes and refinements.

ATutin s Open Seree LS, used b develos
and manage cnline courses, and to create and
distiibiule: inlescpatie slesaning conlenl.

ATutar Featuras
ATutor Documentstion
Try the ATulor Demo

Code Repositories
Support Forum Archive

AContent LCMS

AContent

= Report ATutor Issues

_Blog Posts

Figure 1. ATutor home screen [16]

The advantages of this system are associated with
easy accessibility, security, social networking, my
courses, current activities and services, incoming
messages, communication tools, student profile, file
storage, feedback, course search and contact
databases.
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3.2. Claroline Learning Management System

This is a web-based multilingual course
management system and, in particular, a learning
management system compatible with OS Windows,
Linux and Mac, operating for more than 20 years.

clarGline

Offies TesterQamlneComen  Wewskmer  Blog Contact

Clareline Connect est une plateforme LCMS

Spstem

o

Figure 2. Claroline home screen [17]

Claroline provides the ability for organizations,
businesses and schools to create and manage courses,
interact with the web space [17]. The University of
Belgium developed its original wversion, but its
extension has subsequently involved specialists from
all over the world.

The system includes ‘authoring tools' and ‘template
tools' as aids for creating self-study tests, describing
courses and syllabi, editing texts, conducting
discussions, chatting, and more.

Conveniently, discussions can be sorted by date
and time.
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Another important functionality is the possibility
of presenting learning resources in a certain sequence
and arranging them according to set criteria [17].

3.3. ILIAS

The ILIAS system was developed under the
VIRTUS Project at a university in Germany [18]. It
is a web-based learning management system
providing the ability to create, edit, and publish
learning materials and courses.
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The system is multilingual for the convenience of
learners from different educational institutions
around the world.

The advantage of ILIAS over other similar systems
is that it contains tools for collaboration and

communication through discussion forms, news and
chat.

Updates from the ILIAS Blog o

Appointments

21 andl 29 D
s el 12 S sl

|
Figure 3. ILIAS home screen [18]

The system has basic functionalities to provide
information about new e-mails, courses attended,
personal quizzes and resource printing feature,
curriculum and  course  management,  user
administration interface, SOAP interface for content,
group system for user collaboration and more. Last
but not least are functionalities related to learner
assessment and testing [18].

Great For
Learning

Sakal LMS helps Insinsers cresis

v i
using k5 ekt lesderang
I A churalian leeiology
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3.4. Sakai LMS

The multilingual Sakai LMS software is designed
for e-learning, research, and collaborations spanning
the global academic community. A team of users,
developers, and university institutions in the United
States developed it collaboratively [19].

Wrss e e

00InOYS

Figure 4. Sakai LMS home screen [19]

The Sakai system includes a set of integrated tools,
the 'Connect tools', which can be used by teachers,
students, researchers and configured with them as
needed. Examples of the tools included in the system
are grade books, lesson creation, different types of
file formats, quizzes and questions, custom functions,
administrations, and work sites. The Gradebook tool
is used to process the grades of the respective
students.Virtual rooms assist faculty and students in
organizing faculty committees and student groups by
providing them with tools to work with calendar,
assignments, chat, tutorials, Dropbox, and Wiki.
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Globally there are other popular LMS such as
Absorb, Cypher Learning LMS, Docebo, iSpring,
TalentLMS [20], [21], [22].

The following features are significant in order to
analyse the learning platforms: the technological
profile, the types of video lectures and the audio-
video metadata for the video content itself. The
advantages offered by the different systems are:

- Collaborative  platforms for communication
functions;

- Learning management systems in terms of the
support for quizzes and course design [23].
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Personal features, design, usability characterise
each LMS, having both advantages and
disadvantages from the users' point of view. They are
accessible at any time on the web, providing the
opportunity to implement modern pedagogical and
organizational solutions that support learning and
teaching mechanisms — in the performance of a
variety of tasks. Possible problems that could arise
when working with the listed systems are related to
the lack of experience and practice on the part of
users, weaknesses in maintenance and not good
guality documentation.

4. Analysis of Existing Systems with Access
Through an E-Student Profile

The paper presents and compares existing systems
in educational institutions in Europe [24], [25], [26],
and the USA [27], [28].

Discussions and interviews were conducted with
students studying at the respective universities.

Access to profiles is only active for active students
during the entire period of study, via key or
registration.

Features such as nice user interface, simplified
design, lightweight usability are reported. Many of
the users of such profiles are from the new
generation, which has preferences and critical
requirements. This is a prerequisite for enforcing
persistence and continuously engaging their attention
in the process of using the systems.

Modern and applicable technologies and standards
such as HTMLJ5, JavaScript, TypeScript, CSS, C#,
React, Bootstrap, PHP and others are used to build
the applications. The benefits of H5P for the
development, sharing and reuse of interactive
learning content create conditions for engaging,
motivating, immersive and pervasive education for
today's digital learners [29]. The electronic profiles
published on the web aim at a specific target group of
users, namely students of the respective institutions,
which is numerous, often reaching several thousand
users.

i sopoenesa rapons 3 CTVRERIATA MDA rwusere iy X6 @Fve i by

The purpose of each profile is to make available
basic information related to the learning process and
its accompanying services. For convenience, the
electronic student profiles are provided not only for
desktop screens but also for mobile environments.
The basic information provided to students is
structured according to the guidelines summarized in
Table 1.

Table 1. Example of information included in student
profiles

E-resources and
schedules
- Schedule of classes

Services in the learning
process

- Issuance of examination
reports

- References and services

- Calendar of current events

- Student feedback

- Time reminders and
notifications

- Assisting the learner in
daily study activities

- Other

- Exam schedule
- Courses studied
- Study resources
- Exam tests

- Exam results and
credits earned

- Assignment of electives
and optional subjects

- Research activity

In order to access the electronic system of an
educational institution, registration with the data of
the current study is required. After accessing the
respective system, it is possible to use it — only
during the study period. Once the student has
graduated, access to their account is restricted.

Each of the student profiles has a uniform
arrangement of elements and a simplified design. In
most of the developed systems, the name of the
platform, a horizontal menu and brief details of the
student such as ID or faculty number, full name,
status, major, form of study and work mail are
displayed at the top of the screens for convenience. A
vertical navigation is included on the left hand side
providing links to the required information (Figure
5).
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Figure 5. Desktop views of an E-student at university in Bulgaria [24]
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For anytime access to relevant e-profiles and from
any possible geographic location, mobile versions are
also being developed incorporating a pleasing design
(Figure 6). The preferred way for students in Austria
and Bulgaria, as well as other European countries, to

access information in their student profiles is via
mobile devices. On the other hand, desktop versions
of applications designed for PCs and laptops are
preferred for sending solutions to current and exam
tests.
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& Mitteilung
Dashboard [ Profil
Standard Diese Seite
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Kursprofile
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<
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Figure 6. Mobile views of an E-student at university in Austria [25]

Learning Management Systems have also been
developed as Web Content Management Systems
(Figure 7).

Courses
4~ Arademicyear ZVTE

all Courses =

sl o= e Filtar

Favaurites

Academic year 22/2%

) Fgnout 1

As a rule, the left side provides information from
the Dashboard related to courses, programs, calendar,
office mail and other useful services.

Upcorming Course: =3

Mitaimiailk

Figure 7. Desktop view of E-student and Dashboard at university in Scotland [26]

At the beginning of each semester, one of the most
requested is the information, related to the class
schedule. In many of the applications used, this
information is displayed in the central part of the web
page, mostly in table form. The use of block
elements, in particular tables, is a good possibility to
structure the result of the searched reference.Data
visualization in the form of a statistical table is the
preferred way, but not always the most optimal.
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Possible problems would arise with more
voluminous information in which users would get
lost' in using it. Certainly, the system has many
positive features. One of them is the possibility of
sending short text messages from students to
lecturers. This communication, internal to the system
is secure and ensures that the recipient will be aware
of the new message received (Figure 8), unlike e-
mail correspondence, where it is possible for an e-
mail to end up in a spam folder.

TEM Journal —Volume 12 / Number 3 / 2023.
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A useful feature that would be good to integrate
into the learning system is to extend students' online

activities with the possibility of receiving real-time
notifications that guide learners on in-class role [30].

Bxogsuwm || Manpatess || Hoeo cooBuwiesine g0 MPENONABATEN

Hogo cbobuenue Ao npenoaasaten

Momysaten Hsbop na npenoaasaten

Guobuwenme:

Coofuerme o CTygeHT

Manpat coofienmero

Figure 8. Interface of the messaging system [24]

In Figure 9 below, the data is structured in a more
condensed version with the option to link to the
underlying information.

Qllh'mn

Calendar

Figure 9. Desktop view of an e-learning timetable at university in Scotland [26]

Possible problems, according to the students, are
connected with the way of access from different
devices, as well as possible bugs. In terms of design,
however, the learners have no specific preferences.
In all educational institutions, access to the electronic
student profile is through registration - an
identification number and a password. Only student
learners are allowed to access the system. Once
accessed, students are entitled to access information
about educational resources and services, see Figure
10.

The individual categories of information are
structured as block elements with a nice design and
easy usability.

The proliferation of smartphones has increased
manifold in the last 10 years. According to Statista
[31], over 6.5 billion smart mobile devices were
active in 2022. This suggests that modern students
are deploying and using smartphones in their daily
lives to aid the learning process as well. In this
regard, university mobile applications giving access
to E-student resources are particularly useful for
them.

Figure 10. Desktop view of E-student and Dashboard at university in the USA [27]

TEM Journal —Volume 12 / Number 3/ 2023.
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This paper is not intended to highlight the
advantages that the mobile app has over a mobile
version accessible through a browser of a
smartphone. The more significant benefits can be
summarized as follows.

o The ability to send/receive naotifications on the
student's smartphone at any time. Thus, learners
would not miss a homework deadline, an e-
meeting or any other important task related to
the learning process. A good mobile application
allows for the customization of notifications
according to the student's preferences (Figure
11).

1023 -

Home 3
Syllabus

Announcements >
Modules >
Assignments >

2 Grades >

# Discussions >
Syllabus 5
Secure Exam Proctor (Proctorio) I %

k._.:lllo N uﬁﬁcaﬁoir; s/'

There's nothing to be notified of yet

My Textbooks =

T Zoom =
RegisterBlast =3

Course Evaluations B

Caendar TDa  RNeotifrsfions Inhne Dashhoard  Calordar ToDn g e

Figure 11. Mobile application for accessing E-student in
the USA [28]

e The ability to connect the study schedule with
the smartphone calendar. In this way, learners
can also monitor their busyness through the
smartphone's built-in calendar. Thus, they can
easily balance their personal commitments with
those at the school.

e The mobile application can use the smartphones
built-in GPS. It can thus successfully navigate
first-year students to a specific building, floor
and hall.

e Additional security and identification of
learners. Once installed on the smartphone, the
mobile application can access the student's GSM
number and connect seamlessly with it. Any
attempt to access the account through another
device can be verified by the mobile application.
This achieves a higher level of security without
the need to send/receive an SMS with an access
code every time.

o Modern smartphones make it much easier for
disadvantaged people to access electronic
resources. A detailed description of the ways in
which smartphones help disadvantaged people is
made in the paper [32].
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Some of these possibilities are illustrated in photos
from the applications of the American university
(Figure 12).

For each of the considered universities, it is
important that after the completion of education or its
interruption for various reasons, access to the
relevant student profile is restricted. Some of them
retain the possibility to review the course,
information  about  studied and
educational degree acquired.
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Figure 12. Mobile application for accessing E-student in
the USA [27]

5. Functionality and User Interface of a
Learning Management System Prototype

A learning management system developed for an
academic setting is presented below. For
convenience, the system could be used for different
mobile and computing devices and at any time to
facilitate the learning process and communication
between learners and instructors.

One of the most common challenges in the field
of online learning is how to recommend quality
learning materials to students and have them access
them through their e-profiles. Wide use of modern
mobile phones and tablets facilitates access to
educational materials not only of text type, but also
of video materials, which has become very popular.
Video learning has become an increasingly popular
method of teaching, and it is contributing to
innovation in learning methods [33].

For the development of the system, an anonymous
survey was conducted with students from a Bulgarian
educational institution, following the example of
similar surveys conducted among students from
educational institutions abroad [34].
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The survey covers questions related to academic,
technological and administrative services
accompanying the learning process.

Each of the questions asked provides the
opportunity for three responses. The survey was
conducted with 220 current students.

5.1. How Often do you Use E-Learning Platforms and
Student Profiles?

The prevailing opinion is that the student profile
is used at least several times a week, but according to
15% of respondents, this only happens during
examination sessions.

How often do you use e-learning platforms and student profiles?
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Figure 13. Frequency of using E-student

There has been a gradual return to face-to-face
teaching and assessment, which was replaced entirely
by online learning during the COVID-19 crisis. In
this regard, student profiles are primarily used to
view educational resources, submit assignments, and
for information on current events.

5.2. What is the Method you Use to Access Electronic
Platforms and Student Profiles?

The majority of respondents noted that they use
both devices due to time and place independence. It
is noteworthy that the percentage (3.64%) of learners
who use only a desktop or laptop configuration is
minimal (Figure 14).

What is the method you use to access electronic platforms and student profiles?
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Figure 14. A device used to access the electronic platform
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5.3. Would you Prefer to Use a Developed Mobile
Application for an E-Learning Platform?

About 72% of the respondents expressed a desire
to use a mobile application, in case one is developed.

This confirms the trend of improving university

teaching through the use of mobile devices and

applications indicated by Saracevi¢ et al. [35]. One-
fifth of learners say they do not have a preference
yet.

5.4. Would you Like to Have E-Resources for the
Subjects you Study?

E-resources and mobile applications preferences

Would you like to have e-resources for the subjets you study?

B 'Would you prefer to use a developed mobile application for an e-learning platform?

190
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1o

A8

20
14

I can not decide

Figure 15. E-resources and mobile applications preferences

Over 85% of learners would like to have online
access to electronic resources to support their
learning. This is one of the implications following
the two-year period of learning in an e-learning and
blended environment during the pandemic. Only
4.55% refused such an opportunity — the reason for
this could be their satisfaction with face-to-face (in-
person) learning.

5.5. Do you Encounter Difficulties in Accessing E-
Resources in the Subjects you Study?

A majority of 82.73% have no difficulty
accessing resources in the subjects studied. The
results confirm the opinion that e-learning can
improve student academic performance and the
lecturers must improve the way of learning when
using cloud based learning media.

E-resources and mobile applications preferences

Would you like to have e-resources for the subjets you study?

B Would you prefer to use a developed mobile application for an e-learning platform?
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Figure 16. Difficulties in accessing e-resources
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Around 9% indicated that they have problems
with accessibility through their e-student account,
with the remainder having no formed opinion on this
issue or not reporting it as a problem.

5.6. Do you Encounter Difficulties When Submitting
Exam Papers and Coursework into the Electronic
System?

Only 50 responded that they had no difficulty
submitting exam materials or coursework into the
electronic system through their individual student
account. Three times as many respondents noted that
problems sometimes arise on this criterion.

What is the method you use to access electronic platforms and student profiles?

0 = i
5 PR - _
Comput

puter of laptop Mabile

phone Both devices

Figure 17. Ease of submitting exam assignments and coursework

Often students encounter problems when working
with the electronic system, independent of their
training and skills. These may be a technical
malfunction, a communication problem or an
overload of server components.

As a result, the summaries show that most of the
surveyed students had difficulties in using their e-
profiles during the exam sessions and in sending the
developed tests and projects, especially during the
remote access training via COVID-19.

A common difficulty is filtering students, by
group and displaying their study schedule according
to their respective seminar or lab groups.

The summary result of the survey highlights how
a student perceives the use of e-learning systems and
what his/her behavioral intentions are as a significant
impact on learning outcomes. Students' behavioral
intention to use e-learning systems for learning is
greatly influenced by several factors such as
perceived enjoyment, usefulness and ease of use of
an e-learning system [37].

This in turn increases learners' behavioral
intention to use e-learning systems for learning. Of
particular importance are also the advantages,
complexity, testability and review ability, and
perceived compatibility. 'Perceived enjoyment' in
usability refers to how learners perceive different
activities or services as enjoyable for them,
regardless of any intended consequences.

TEM Journal —Volume 12 / Number 3/ 2023.

In this way, learners' enjoyment resulting from
using the e-learning system in a manner that enriches
their learning experience is considered a perceived
enjoyment [37].

The assessment of the quality of the long-term
user experience is according to the UX Curve
method, which provides rich qualitative data
describing the quality of the long-term user
experience. It also identifies the key individual
experiences that would change students' attitude
towards the system. According to the study by Kujala
et al. [36] the UX Curve method also provides
guantitative data — in addition to qualitative data — on
user experience trends over time.

Based on the analysis of existing profiles and
overcoming the problems accompanying the process
of their use by users, a prototype system is proposed.

Some of the imperfections of the analyzed
systems are related to the access of users with
‘Learner' profile to administrative and organizational
activities. These can be various announcements and
normative documents, information about
scholarships - terms, conditions, internship
opportunities, instant announcements about events,
scientific forums, interaction with foreign students,
etc. The implementation of the project is the result of
the completion of a task set as a course project on the
studied technologies.
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The technologies used are HTML5, CSS3,
TypeScript, React, as well as the libraries Bootstrap,
Angular, Front Awesome and jQuery. The
development includes a calendar implemented using
the 'Pignose Calender' plugin.

The system prototype seeks to address the need
for pleasant and useful interaction with learners,
teachers and administrators — the users who will
primarily use the application. The system consists of
four main elements: groups of users, individual
profiles, a list of courses and a module to manage

Access to each element can be restricted, with
minimal changes to the functionality of the other
modules.

The 'List of Subjects' and 'Subjects' pages are part
of the 'List of Subjects' element. The 'Directories'
page is used when creating new subject lists and
managing them. The 'Subjects’ page displays only
those in the directory that the user is allowed to
access.

Student profiles are accessed through a login
form, part of the programming code for which is
presented in Figure 18.
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Figure 18. Fragment of the E-student login form html
and css code

The Home page is set up according to the
different roles that users have. Figure 19 shows a

view of the home page accessible through a learner
profile.

Figure 19. Screen with a login form

The home page for the manager profile, e.g., gives
him/her access to all elements of the system, since
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this role extends the rights of users with the educator
role.
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Figure 20. The Homepage screenshot accessed by the learner

The navigation menu is organized on the left-hand
side of the screen as vertical element — for the users’
convenience. The menu is easily and quickly
accessible, as are the hyperlinks to selected items.

The system's prototype, accessible through an
'‘Administrator’ profile, allows its users to be
managed as well as the object directories to be
viewed.

g="nav" id="side-menu"»

<a href="index_ html"><i clas "Ea
</l
<a href="schedule.html"><i class="
L <f1i>
<li»
<a

<ul nav nav-second-lewvel">

E="axams . him

ref="resouroes. himl"><i cla

<a href="services.html"><i cl

1l ¥ >Baxam!

ass="

A mobile version has also been developed for
accessing the system from different devices.

In the developed system, problems such as lack of
redundant block elements and unnecessary
navigation, outdated current information,
visualization of two large tables that lead to
confusion and ambiguity are overcome.

fa-dashboard fa-fw"></i> Home</fa>

fa fa-calendar fa-fw"></i> Exams</ax>

»<i class="fa fa-calendar fa-fw"></i> Schedule<span clazs="fa arrow"></span></a>

= Scheduledfa>

fa-folder-open fa-fw'></i> Resources</a>

fa fa-institution fa-fw"></i>Administrative services</ax

Figure 21. Program code for the navigation menu

The availability of developed mobile applications
would facilitate access to e-resources and e-profiles
at any time and from anywhere.

6. Conclusion

The Internet has made it easier to access
information in our time. In this regard, access to
electronic  learning  resources is  becoming
increasingly sought after, more reliable and
mainstream, thanks to computer and mobile devices.

TEM Journal —Volume 12 / Number 3/ 2023.

For the benefit of the users of these devices, in
recent years, specialized software applications aimed
at education have been developed, including
electronic student profiles.

In the current study, the emphasis is on the
applicability of electronic student profiles as a
modern way of accessing educational resources in
educational institutions and as an integral part of
modern education.

This is important in increasing the rating of an
educational institution, as well as a reason for it to be
preferred by learners.
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The most important aspect of any software is the
fact that it is designed for users. The way it works
and looks is of prime importance. The software
should be useful to people and serve them specific
tasks, with as simple, interactive and intuitive design
as possible. The user interface is critical to the
desired functioning of the product, so it must be
designed in a way that is understandable, pleasant
and easy to use. With mobile and desktop devices in
widespread use, the property of Ul adaptability
becomes a must.

In recent years, there has also been an increased
deployment of mobile devices in training. Learners
prefer to use modern educational applications with
the help of laptops, mobile phones, or tablets. Thus,
the traditional learning process is being
supplemented with alternative methods. The
evolution of information technology has contributed
to the widespread adoption of e-learning, which
became the preferred option especially during the
COVID-19 pandemic.

It subsequently led to the mass adoption of mobile
learning as a modern method. Its main advantages
are the accessibility and availability of educational
resources, regardless of time and place — for learners
as well as trainers and administration. As a result, the
education sector is facing new challenges to meet the
demands of learners across the globe, which make
extensive use of mobile devices for accessing the
information they need in the teaching and learning
process.

Convenience and preference for accessing student
profiles via mobile devices will be a driving factor
for learners.

Today's learners use tablets and mobile devices to
access video and interactive materials, not just text or
static sources. Delivering video lessons is a key
feature of innovative learning methods these days.

The present study confirms the importance of
student profiles in online and face-to-face learning
for the interaction with both lecturers and the
learning materials provided by them in their
respective disciplines. Educational institutions are a
source of information with the guiding principle that
people have the opportunity to develop at a higher
scientific and professional level. Dedicated electronic
systems provide the necessary learner-centred
information that is an important prerequisite for
gaining experience, knowledge, and skills throughout
the learning process.

References:

[1]. Martins, J. C., Gongalves, R., & Branco, F. (2022). A
bibliometric analysis and visualization of e-learning
adoption using VOSviewer. Universal Access in the
Information Society.

Doi: 10.1007/s10209-022-00953-0

1888

[2]. Richard, D. (2022). Why Online Learning Is The
Future Of Education. eLearning Industry.

Retrieved from: https://elearningindustry.com/why-
online-learning-is-the-future-of-education
[accessed: 07 February 2023].

[3]. Diachok, N., Chernukha, N., Tokaruk, L., Udovenko,
., & Petrova, M. M. (2020). Practical-oriented
concept as a principle of professional education of the
future professionals. International Journal of Higher
Education, 9(4), 272-282.

[4]. Shafi, S. R. (2021). The Future Of eLearning: Why
Online Learning Is The Future Of Education.
eLearning Industry. Retrieved
from: https://elearningindustry.com/why-online-
education-is-future-of-learning [accessed: 13 February
2023].

[5]. Mittal, P., & Raghuvaran, S. (2021). Entrepreneurship
education and employability skills: the mediating role
of e-learning courses. Entrepreneurship
Education, 4(2), 153-167.

[6]. Shafi, S. R. (2021). Distance Education Vs. Regular
Education: Which Is Better For You? elLearning
Industry. Retrieved from: https://elearning
industry.com/distance-vs-regular-education-which-is-
better-for-you [accessed: 25 February 2023].

[7]. Obeidat, A., Obeidat, R., & Al-Shalabi, M. (2020).
The Effectiveness of Adopting e-Learning during
COVID-19 at Hashemite University. International
Journal of Advanced Computer Science and
Applications, 11(12).

Doi: 10.14569/ijacsa.2020.0111212

[8]. Ciobanu, R. C. (2019). Implementation of Mobile
Solutions in  Romania’s  Education  System.
Informatica Economica, 23, 88-98.

Doi: 10.12948/issn14531305/23.2.2019.08

[9]. Georgiev, Ts., Georgieva, E., & Smrikarov, A.
(2004). M-Learning - a New Stage of E-Learning.
Proceedings of the International Conference
CompSysTech’2004.

D0i:10.1145/1050330.1050437

[10]. Del Valle, R., & Duffy, T. S. (2005). Online
Learning Students” Profiles.  Association for
Educational Communications and Technology Annual
Meeting, 1. Retrieved from:
https://files.eric.ed.gov/fulltext/

ED485057.pdf [accessed: 08 March 2023].

[11]. Binali, T., Tsai, C. C., & Chang, H. Y. (2021).
University students’ profiles of online learning and
their relation to online metacognitive regulation and
internet-specific epistemic justification. Computers &
Education, 175, 104315.
D0i:10.1016/j.compedu.2021.104315

[12]. Georgieva, D. (2023). Digital transformation of the
education of students — future teachers. Proceedings
of the Second National Scientific-Practical
Conference 'Digital Transformation of Education —
Issues and Solutions, Assessment and Accreditation’,
133-137.

[13]. zare, M., Pahl, C., Rahnama, H., Nilashi, M.,
Mardani, A., Ibrahim, O., & Ahmadi, H. (2016).

Multi-criteria decision making approach in E-
learning: A systematic review and
classification. Applied Soft Computing,
45, 108-128.

TEM Journal —Volume 12 / Number 3 / 2023.


https://elearningindustry.com/why-online-learning-is-the-future-of-education
https://elearningindustry.com/why-online-learning-is-the-future-of-education
https://elearningindustry.com/why-online-education-is-future-of-learning
https://elearningindustry.com/why-online-education-is-future-of-learning
https://elearningindustry.com/why-online-education-is-future-of-learning
https://elearningindustry.com/why-online-education-is-future-of-learning
https://elearningindustry.com/why-online-education-is-future-of-learning
https://files.eric.ed.gov/fulltext/
https://files.eric.ed.gov/fulltext/

TEM Journal. Volume 12, Issue 3, pages 1874-1889, ISSN 2217-8309, DOI: 10.18421/TEM123-71, August 2023.

[14]. Krug, S. (2013). Don’t Make Me Think, Revisited:
A Common Sense Approach to Web Usability.
New Riders.

[15]. Minkov, N., Yaneva, N., Grigorov, D., Arapchev, B.,
& Trendafilova, T. (2023). How to optimize the
loading speed of a website?. SEO Agency Serpact™.
Retrieved from: https://serpact.bg/skorost-na-
zarezhdane/ [accessed: 05 March 2023].

[16]. Atutor.github.io. (n.d.). Retrieved
from: https://atutor.github.io/ [accessed: 05 June
2023].

[17].Fonctionnalités. Claroline Connect - LMS. (2022).
Retrieved from:
https://www.claroline.com/fonctionnalites/
[accessed: 12 March 2023].

[18].1lias.de. (n.d.) Retrieved
from https://www.ilias.de/en/ [accessed: 12 March
2023].

[19].Sakai Learning Management System. (n.d.) Retrieved
from: https://www.sakailms.org/ [accessed: 03 March

2023].
[20].Hennigan, L. (2023). Best learning management
systems (LMS) of 2023. Forbes. Retrieved

from: https://www.forbes.com/advisor/business/best-
learning-management-systems/ [accessed: 07 April
2023].

[21].Nicola, W. (2023). 15 Best LMS Platforms —
Comparison & Review for 2023. iSpring. Retrieved
from https://www.ispringsolutions.com/blog/best-Ims-
software [accessed: 15 April 2023].

[22].Georgarakou, R. (2023). The 19 best learning
management systems (for 2023). LearnWorlds.
Retrieved from: https://www.learnworlds.com/best-
learning-management-systems/

[accessed: 15 April 2023].

[23].Fesol, S. F. A., & Salam, S. (2016, August). Towards
MOOC for technical courses: A blended learning
empirical analysis. In2016 4th International
Conference on User Science and Engineering (i-
USEr) (pp. 116-121). IEEE.

[24].St. Cyril and St. Methodius University of Veliko
Tarnovo. (2016). Retrieved from:
https://www.uni-vt.bg/ [accessed: 27 April 2023].

[25].Fachhochschule Oberdsterreich - University of
Applied Sciences Upper Austria. (2023). Retrieved
from: https://www.fh-ooe.at/

[accessed: 27 April 2023].

[26].Glasgow Caledonian University: Scotland, UK. (n.d.)
Retrieved from: https://www.gcu.ac.uk/

[accessed: 05 May 2023].

TEM Journal —Volume 12 / Number 3/ 2023.

[27].The University of Texas at Dallas. (n.d.) Retrieved
from: https://www.utdallas.edu/
[accessed: 17 June 2023].

[28].The University of Texas at Austin. (n.d.) Retrieved
from: https://www.utexas.edu/
[accessed: 28 May 2023].

[29].Sarkar, N., Ford, W., & Manzo, C. (2017). Engaging
digital natives through social learning. Systemics,
Cybernetics and Informatics, 15(2), 1-4.

[30].Carridn, C. (2022). Data Analysis of Short - term and
Long - term Online Activities in LMS. TEM Journal,
11(2), 497-505. Doi: 10.18421/tem112-01

[31].Number of smartphone mobile network subscriptions
worldwide from 2016 to 2022, with forecasts from
2023 to 2028. (2023). Statista. Retrieved
from: https://www.statista.com/statistics/330695/num
ber-of-smartphone-users-worldwide/

[accessed: 05 June 2023].

[32].Stefanov, T., Varbanova, S., & Stefanova, M. (2022).
Mobile Devices Supporting People with Special
Needs. International Journal of Advanced Computer
Science and Applications, 13(11).

Doi: 10.14569/ijacsa.2022.0131122

[33].Murad, H., & Yang, L. (2018). Personalized e-
learning recommender system using multimedia data.
International Journal of Advanced Computer Science
and Applications, 9(9).

Doi: 10.14569/ijacsa.2018.090971

[34].Mohammed Nasser Hassan Ja'ashan, M. (2020). The
challenges and prospects of using e-learning among
EFL students in Bisha University. Arab World
English Journal, 11(1), 124-137.

Doi: 10.24093/awej/vol11nol.11

[35].Saracevi¢ M., Kozi¢ M., Selimovi¢ F. & Fetaji B.
(2013). Improving university teaching using
application for mobile” devices based on NetBiscuit
platform and integration with the LMS. TEM Journal,
2(1), 87-92.

[36].Kujala, S., Roto, V., Vdénénen-Vainio-Mattila, K.,
Karapanos, E., & Sinnel, A. (2011). UX Curve: A
method for evaluating long-term user experience.
Interacting With Computers, 23(5), 473-483.

Doi: 10.1016/j.intcom.2011.06.005

[37].Al-Rahmi, W. M., Yahaya, N., Aldraiweesh, A. A,,
Alamri, M. M., Aljarboa, N. A., Alturki, U, &
Aljeraiwi, A. A. (2019). Integrating technology
acceptance model with Innovation Diffusion Theory:
An empirical investigation on students’ intention to
use E-Learning Systems. IEEE Access, 7, 26797—
26809. Doi: 10.1109/access.2019.2899368

1889


https://serpact.bg/skorost-na-zarezhdane/
https://serpact.bg/skorost-na-zarezhdane/
https://atutor.github.io/
https://www.claroline.com/fonctionnalites/
https://www.ilias.de/en/
https://www.sakailms.org/
https://www.forbes.com/advisor/business/best-learning-management-systems/
https://www.forbes.com/advisor/business/best-learning-management-systems/
https://www.ispringsolutions.com/blog/best-lms-software
https://www.ispringsolutions.com/blog/best-lms-software
https://www.learnworlds.com/best-learning-management-systems/
https://www.learnworlds.com/best-learning-management-systems/
https://www.uni-vt.bg/
https://www.fh-ooe.at/
https://www.gcu.ac.uk/
https://www.utdallas.edu/
https://www.utexas.edu/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/



