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Abstract: The existing traditional system for managing students’
academic status, based on outdated technologies, has many shortco-
mings. Difficult access and knowledge of Web Design required to use
it, are just some of the problems faced by the current system. Throu-
gh this work it is proposed to develop a Server-Side Web application
that will significantly streamline the management of students’ aca-
demic status. It will provide a centralized platform where students
and teachers can easily access up-to-date information about grades,
events and much more, the application will also facilitate effective
communication between the two parties involved in the educational
process. The app will play an important role in improving access
to information, being an essential tool in academic management,
providing quick and accurate solutions to administrative problems.
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1. INTRODUCTION

Over the last decade, the world of education has undergone unprece-
dented transformations imposed by the rapid advance of digital technology.
Developments in recent years have been driven not only by technological
progress, but also by social and economic changes, which have heightened
the need to adapt education systems to new realities.

A key component of this digitization process has been the introduc-
tion of digital technologies, such as computers, tablets, software and edu-
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cation apps, in kindergartens, schools and universities. These developments
in educational policies on digital technologies have had a significant impact
on the current state of the art in the field (Zounek, Zaleska, Juhanak, Barta,
& VIckova, 2018), facilitating access to information, student collaboration
and personalization of the educational process (Silvestre & Claros, 2023).

Technology has led to an improvement in the quality of education, en-
abling innovative approaches to teaching and learning (Silvestre & Claros,
2023). However, this context of digitization also entails certain challeng-
es, such as bridging the digital divide, data security and adequate teacher
training (Silvestre & Claros, 2023), (Fernandez-Batanero, Roman-Gravan,
Montenegro-Rueda, Lopez-Meneses, & Fernandez-Cerero, 2021).

Sustainable management of this digital transformation in higher edu-
cation is thus essential, both to enhance the quality of education and to pro-
vide an optimal learning experience for students (Abad-Segura, Gonzalez-
Zamar, Infante-Moro, & Ruipérez Garcia, 2020). Finally, the effective
integration of technology in education can help to make universities more
attractive, improve the training process and reduce the risk of school drop-
outs (Abad-Segura et al., 2020).

1.1. Context and importance of managing students’ academic situation

Managing students’ academic situation is a complex and essential
process for their individual success as well as for the overall quality of ed-
ucation offered by higher education institutions. The context in which this
process takes place is influenced by factors such as curricular requirements,
educational policies, digital technologies, but also by the individual and
collective needs of students. The structure of study programs, the mode of
assessment, the complexity of subjects, all influence the pace of learning
and the academic performance of students. Digital learning tools, online
platforms, digital resources have radically changed the way students learn
and interact with learning material (Iordan, 2015).

Current context

Digitization in education has the potential to deliver considerable
benefits as technologies can support a wide range of learning modalities
and pedagogical approaches. Students thrive in these digital environments,
where today’s technologies are shaping their expectations and their ability
to access, manage and use information. The effective integration of digi-
tal technologies in higher education makes it possible to monitor student
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progress and identify obstacles in the learning process, thus reducing the
risk of dropout (Abad-Segura, Gonzalez-Zamar, Infante-Moro, & Ruipérez
Garcia, 2020).

Students come from diverse social, economic and cultural back-
grounds with different expectations and needs in terms of academic sup-
port. Institutions need to adopt personalized strategies to respond to this
diversity. Modern technologies enable the automation of many aspects of
academic management, such as access to information about grades, atten-
dance, syllabus and academic performance. Online platforms (such as Moo-
dle, Blackboard or other educational management systems) are increasingly
integrated into education (Talu, 2020).

In a globalized environment, institutions are evaluated based on stu-
dent performance and graduation rates. Good academic management con-
tributes to improving these indicators (Upadhyaya & Vrinda, 2021).

As a similar existing solution there is the current page where you can
see the academic status and fees paid (https://studenti.tibiscus.ro/) but it
does not offer all the functionalities that I want integrated in the application
developed in this project and the assignment of grades/information is com-
plicated by inserting HTML tables, due to this the user must have minimal
knowledge of web programming. With the solution proposed here, every-
thing is realized by simply operating a computer/laptop.

The importance of managing the academic situation

Monitoring grades, absences and engagement helps teachers to identi-
fy struggling students early. Support measures, such as personalized tutoring
or academic counseling, can then be implemented. It is important to identify
the underlying causes of academic difficulties. These may be academic - dif-
ficulties in understanding certain concepts, personal - emotional, health or
social - financial, family (Staiculescu & Richiteanu Nastase, 2019).

By using centralized systems, academic information is easier to man-
age, which reduces the time and resources allocated to bureaucratic activ-
ities. Access to clear information and resources relevant to their academic
progress enhances satisfaction and confidence in their educational institu-
tion.

Good academic management enables interventions that reduce per-
formance disparities between students and promote a more equitable edu-
cational environment.
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1.2. Common challenges

In the development of a server-side web application for student aca-
demic status management, several common challenges arise that need to be
considered to ensure the success of the project. Developing a mobile-friend-
ly web application can increase the accessibility and usability of the appli-
cation. The digitization of education has been an increasingly important
topic in recent years as technological advances have revolutionized the way
we approach teaching and learning. A key aspect of this transformation is
the massive collection and storage of various educational data, from student
performance to administrative records (Danubianu, 2016). This raw data
hold immense potential for generating valuable insights that can benefit
both students and educational institutions (Danubianu, 2016).

To effectively harness the power of this data, researchers have pro-
posed several solutions. One approach is the optimization of database man-
agement systems, which can significantly improve the speed and efficiency
of data processing (Zheng & Hong, 2019). This includes techniques such as
schema optimization, index optimization, and query performance optimiza-
tion (Zheng & Hong, 2019).

Another crucial aspect is the normalization and structuring of data
to eliminate redundancies and facilitate updates (Amo, Gémez, Herndn-
dez-Ibanez, & Fonseca, 2021). By adopting modular and scalable data sys-
tem architecture, educational institutions can collect and manage a wide
range of data generated in both the teaching-learning and administrative
processes (Amo et al., 2021). Alongside these technical solutions, the in-
tegration of advanced data analysis tools and reporting modules can pro-
vide valuable insights for decision-making (Danubianu, 2016) (Gan & Jie,
2024).

By recognizing that the process of implementing change within
groups and individuals mirrors the strategic innovation processes, organi-
zations can create a more cohesive and efficient approach to developing
technologies. This can lead to a more agile, adaptable organization with a
higher likelihood of successful technology adoption and application (Car-
lopio, 2014).

In (Nevo, Nevo, & Pinsonneault, 2015) presents a nuanced perspec-
tive on post-implementation change behaviors in relation to information
technology (IT). While most research has classified these behaviors under
the term “adaptation,” the authors argue that this term has become over-
loaded, which may limit our understanding and theorizing of such behav-
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iors. This paper proposes a shift in focus towards a behavior called IT re-
invention, distinguishing it from adaptation and calling for new theoretical
frameworks to understand it.

1.3.  Motivation for choosing the topic

The importance of this theme is evident in the context of the need for
modernization and optimization in educational processes. The reason for
the choice of this theme is the significant impact it will have on efficiency.
The methodology used involved a combination of theoretical and practical
research, analysis of existing solutions and prototype testing. Among the
many difficulties encountered were managing the diversity of requirements
and data integration. Compared to the existing solution, StudentApp (the
proposed theme) is distinguished by its modularity and flexibility, being
able to adapt to specific needs.

The stages taken in the research were:

- The existing application was analyzed, identifying its func-
tionalities, strengths and weaknesses.

- Making the detailed design of the application, including the
database, the graphical interface, the navigation flows and the
main functionalities.

- The application was developed using the Ruby on Rails
Framework.

2. TECHNOLOGIES USED

The technologies used for the development of a Student App dedicat-
ed to grade management can be described in more detail in terms of main
components and functionalities. Such an application involves the use of a
diverse set of technologies and tools.

2.1. Ruby on Rails (Bichle & Kirchberg, 2007) (Ruby, Thomas, &
Hansson, 2023). Also known as Rails, it is a popular, open source, server-side
web framework built on the Ruby programming language. Released in 2004
by David Heinemeier Hansson (DHH), Rails gained popularity quickly be-
cause it is a simple and efficient approach to rapid web application develop-
ment. It offers a wide range of features that make it an excellent choice for
project management.

2.2. HotWire - HTML Over The Wire (Bruun , 2023) - is a technol-
ogy developed by the team behind the ROR Framework, it is a modern
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approach to web application development, helping ROR to re-enter the list
of favorite frameworks, reducing the dependency on traditional frontend
frameworks based on the JavaScript programming language, such as React
or Angular.

2.3. Tailwind CSS (Gerchev, 2022) is a utility-oriented CSS frame-
work, providing a set of predefined utility classes that facilitate web design
development. These classes improve consistency and capability, allowing
quick styling without writing custom CSS code. Because this framework
focuses on functional classes rather than traditional CSS elements, web ap-
plication developers can create fast and visually appealing interfaces with
much less work. It is a very popular framework because of its innovative
method of styling web interfaces, and it is more performant and easier to
load than Bootstrap.

2.4. Playwright (Microsoft, 2024) is an open-source automation li-
brary for testing web pages developed by Microsoft and released on January
31, 2020. It quickly became popular among programmers and web applica-
tion developers.

It has been created specifically to meet the needs of end-to-end test-
ing, supports all modern rendering engines, including Chromium, WebKit
and Firefox, offers the ability to automate tasks in browsers.

The tests are written in the JavaScript programming language, as it
is the native language for Node.js on which Playwright is based. Although
JavaScript is the recommended primary language, Playwright can also be
used with other languages through third-party libraries. For example, there
are libraries for Python, TypeScript(in my application I used the TypeScript
variant) and C#.

2.5. Rspec si Rubocop (Rappin, 2021)

Rspec is a testing tool for Ruby, designed for behavior-based pro-
gramming (a method of software development that focuses on the desired
behavior of the application instead of the raw functionality). It is the most
widely used testing library for Ruby in production applications. It provides
an expressive and easy-to-understand DSL domain-specific language that
allows tests to be written in a natural language-like way. The tests written
in Rspec are organized in a hierarchical structure, using blocks and contexts
which allows for better organization and a clearer understanding of the rela-
tionships between the different parts of the code under test.

Rubocop 1s a Ruby style and code format checker based on the Ruby
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style guide developed by the Ruby community. It is extremely flexible,
most aspects of its behavior can be adjusted through various configuration
options. At the beginning Rubocop supported a safe style and individual
checks could not be disabled, but as it was very difficult to find a set of val-
ues that would satisfy everyone, new features were added.

2.6. Git si Github (Tsitoara, 2020)

Git is a free, open source, distributed, open source version control
system designed to manage any kind of project, large or small, whether
in Ruby or JavaScript. It is easy to learn, has extremely fast performance,
and is used to coordinate work across software development teams. It was
created in 2005 by Linus Torvalds originally to develop the Linux kernel.

GitHub is an online web platform that facilitates real-time collabora-
tion. It is ideal for teams of programmers writing code, building web appli-
cations or any other project. It’s useful in the development stage whether it’s
software, programming, content or research, you can easily track changes to
the project as well as navigate through existing versions.

3. REQUIREMENTS ANALYSIS AND APPLICATION DESIGN

3.1. Charts and patterns used

A normalized database has been implemented, as atomic as possi-
ble, each table to be with a specific purpose and well-defined relationships,
without redundant columns for better efficiency. The database has been de-
signed to manage the academic information of the students of a university
educational institution, its structure includes several interconnected tables
with standard attributes but which can be modified or scaled according to
requirements and needs.

To realize the schema of the database, and to think about its function-
ality, the classic pen and sheet combo was used, and later after being satis-
fied with the result we used “dbdiagram.io” to make a digital representation
of the database.

In order to establish meaningful connections between entities in the
database, three fundamental types of relationships have been implemented:
A record in the user table is associated with a single record in the student
table, teacher, or admin. A record in the student table can be associated with
multiple records in the grades table.

In order to establish meaningful connections between entities in the
database, three fundamental types of relationships have been implemented:
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A record in the user table is associated with a single record in the student
table, teacher, or admin. A record in the student table can be associated with
multiple records in the grades table. A record in the teacher table can be
associated with multiple records in the subject table, and vice versa.
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CNP nte;
ESIETE ido integer
phane value
user_id subject_id
id 2 integer
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E=m

id& integer

first_name
last_name
title

user_id

dbdiagram.io
Fig. I Database diagram

The benefits of using relationships have been ensuring data consisten-
cy and accuracy by restricting how entities can be associated, optimizing
queries and reducing data redundancy, as well as allowing complex model-
ing of relationships between entities.

3.2. App deployment
After finalizing the database model and establishing it, the actual im-
plementation of the application was achieved. This stage involved installing
all of the Ruby on Rails dependencies listed above, generating code for the
models, controllers, view pages, and paths for each action.

3.3. Graphical Interface

Subsequently, attention was focused on the development of the
user interface (UI). A harmonious color palette was chosen, representa-
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tive logos were created and an intuitive and visually pleasing interface
was designed, easy to navigate. The result was the first version of the
application, shown in the following figures.

FC_II_I:\ "_Tibiscus" P
ena, imisoara

Lista de studenti

Fig. 2 Login and view the student list

After a detailed analysis of the literature, a thorough research and
testing of various color palettes and combinations, we have developed the
final version of the application presented in this paper.

- s Y €0 reotecc B i ) A e s =Y

Fig. 3 New student list page

The new design of the graphical interface demonstrates a significant
improvement in terms of attractiveness, structure and presentation of infor-
mation, a more modern and harmonious color palette is observed, replac-
ing the previously more monotonous appearance, the presence of additional
graphic elements, such as icons and decorative elements.

3.4. Development of backend components
To increase the speed and fluidity of the management interface, we im-
plemented HotWire technology, using Turbo Frames. This approach allows
you to update the details of a selected student from the displayed list, replac-
ing only a specific frame on the page, instead of reloading the page entirely.
In addition to optimizing student detail pages, we’ve extended the
benefits of Turbo Frames to other sections of the admin interface as well:
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- Teacher and subject details pages: Similar to students, teacher
and subject details are displayed by refreshing specific frames,
eliminating the need to completely reload the page.

- Student grade add page: Regardless of the action performed
(add, edit or delete), student grade operations are executed via
Turbo Frames, providing a smooth and fast experience.

When selecting a teacher, their data will be displayed in the right
frame without the rest of the page changing.

Integration of the prawn plugin

One of the desired functionalities in the application was the possibil-
ity to download a student’s situation electronically. The implementation of
this feature was achieved by using the Prawn gem, which we identified as an
optimal solution after a detailed analysis of the resources available online.

Prawn facilitates the generation of PDF documents, allowing in this
case the export of students’ academic status. The implementation of this
gem as a solution has eliminated the need to manually create electronic files
with this data, significantly reducing the amount of repetitive manual work.
The code below shows the primary method of generating the PDF file.

def generate pdf(student)

add_student_information(pdf)
add_grades_table
add_footer(pdf)

pdf.render

Fig. 4 The main method generate_pdf

As you can see, within the main generate pdf method, two variables
are initialized: @student and pdf. The @student variable stores the object
containing the student data, while pdf is used to create a new PDF document
using the Prawn library.

Subsequently it is observed that several methods are called which re-
ceive the above initialized pdf variable as parameter, these methods add
elements to the PDF file. Finally, after including all the elements, a final pdf
object is created and finalizes the generation of the document, preparing it
for saving or viewing.

In conclusion the above method is a centralized function that coordi-
nates the creation of the PDF document with the student’s information.
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3.5. Testing application functionality

The application uses an authentication system based on user accounts
with well-defined roles. Each role has access to a specific set of information
and functionality. Within this application, we have created three main roles:
admin, teacher and student.

The code shown below defines an “enum” called “role” with three
possible values (admin, teacher and student). An enum is a data type that
restricts the possible values of an attribute to a predefined list.

Finally, the role enum simplifies the code maintenance process. If
roles need to be added or removed in the future, the modification is done
centrally by updating the enum definition. This centralization eliminates the
need to search and modify code in multiple locations, reducing the risk of
errors and simplifying the application maintenance process.

Gaining access to the application is conditional on the prior creation
of a user account. This account can be generated by navigating to the ded-
icated ‘Register’ page. Users will be guided through a simple data-filling
process, similar to most online platforms.

The user will be asked to enter a valid e-mail address, password and
password confirmation. Once entered, by pressing the “Register” button,
the system will check the validity of the e-mail address and the absence of
an existing account associated with it. In case of a valid e-mail address and
no account, the account will be created and the user will be redirected to the
login page.

In addition to the registration and authentication functionalities, we
have also implemented a password reset functionality, which is essential
in situations where users forget their passwords. On the login page, under
the “register” link, there is a “Forgot your password?” link. Clicking on
this link redirects the user to a page with a form asking the user to enter the
e-mail address for which they want to reset their password.

Once the e-mail address is entered and the “Reset my password!” but-
ton is clicked, the application will check whether the e-mail address is asso-
ciated with an existing account in the database. If so, an e-mail will be sent
to that address, containing a unique link to a dedicated password reset page.
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Fig. 5 User admin homepage

The application contains:

Functionality for the user with the role “teacher, having the possibility
to View contact information, View assigned subjects, View assigned subject
details page, Assign grades to students for assigned subjects, Modify per-
sonal data.

User functionalities for the “student” role, with the possibility to View
contact information, View marks obtained in exams/exams, Download the
student’s school situation in PDF format, Modify personal data.

StudentAppFCIA  f§ Acasa m

Descarca situatia(PDF)
NUME: PRENUME: CNP: TELEFON:
e Alex 1234567890123 0789963963

NOTE AN: 1 | SEM: 1

DATA: DENUMIREA DISCIPLINEE: MODALITATE EXAMINARE:
Vineri - 18/01/2024 Arhitectura Sistemelor de Calcul (ASC) Examen

10/06/2024 Elemente de Web Design (EWD) Examen

20/01/2024 Fundamentele Programarii (FP) Colocviu

Luni 22/01/2024 Algebra Liniara si Geometrie (ALG) Colocviu

25/01/2024 Bazele matematicii Logice in Informatica (BMLI) Restanta 1

Fig. 6 User authenticated with the role “student”

4. CASE STUDY AND EVALUATION OF THE APPLICATION

4.1. Application of the solution in a real/simulated academic environment

To evaluate the efficiency and functionality of the developed applica-
tion, it has been implemented and tested in the Faculty of Computer Science
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and Applied Informatics of Tibiscus University of Timisoara.

The tests were performed for the Bachelor of Computer Science de-
gree program, providing a real and controlled environment for observing
the solution performance.

The application was populated with data relevant to approximate-
ly 80% of students enrolled in the undergraduate program (Fig. 9). This
included information about Personal data (name, surname, CNP, address,
telephone), Academic data (grades, credit standing), Administrative data
(payment statuses, administrative requests).

The data was entered manually and, for the final implementation, it
was proposed to import the data from existing sources via CSV or Excel
files.

4.2. Evaluation of the application by users (teachers, students)

The system was tested to evaluate the response time to search, update
and report generation operations using data from over 80% of the students.
The behavior of the application was tracked as the database was expanded
by adding new records (Fig. 10).

The application was evaluated by the secretariat and teachers to check
the user-friendliness and clarity of functionalities. Users of the applica-
tion (administrative staff, teachers, students) had differentiated access to
the functionalities based on the defined access level. Protection measures
against unauthorized access were evaluated, such as user and password au-
thentication and encryption of sensitive data.
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4.3. Analysis of feedback and suggestions for improvement

Administrative staff appreciated the intuitive interface and the speed
of data processing.

Teachers noted the ease of grade management and easy access to stu-
dents’ academic history. It was suggested to optimize the interface for mo-
bile devices to improve accessibility. Integration of an additional module
for student feedback on courses.

Testing the application in real academic environment demonstrated
its viability and usefulness in managing academic processes. The imple-
mentation revealed both strengths and areas for improvement. The results
obtained support the use of the application as an effective solution for aca-
demic situation management, with potential for extension and customiza-
tion for other faculties or academic institutions.

5. CONCLUSIONS AND PERSPECTIVES

StudentApp revolutionizes the management of academics, that in our
faculty by offering a centralized and intuitive platform dedicated to students
and teachers. By integrating modern technology, the app significantly en-
hances the educational experience, contributing to faster, more transparent
and efficient administration of academic processes.

The key benefits of StudentApp are for students

- Grades, credits and academic standing are available in one place.

- Students can submit requests to administration and communicate
directly with professors through the platform.

- Schedules, deadlines and events are centralized and easily accessible.

The key benefits of StudentApp are For teachers
- Teachers can enter and update grades quickly, with the ability to
generate customized reports.

- Access to students’ academic history for more informed assessment.

- Ability to send messages and notifications directly through the app.

StudentApp not only simplifies academic management, but also con-
tributes to a more interactive and personalized educational experience. By
using this solution, academic institutions can improve operational efficien-
cy, while students and teachers benefit from a modern platform that makes
their daily activities easier. In this way, StudentApp becomes a catalyst for
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the modernization of educational processes, facilitating better collaboration
between all stakeholders.
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