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Abstract: This research explores the transformation of learning methodologies from traditional to
modern approaches, focusing on the development of a gamified educational application with an
Artificial Intelligence (AI) mentor for secondary school graduates preparing for Croatian state
graduation exams. Traditionally, education has been marked by a passive student role and teacher-
centric transmission of knowledge. In contrast, modern learning tools, such as gamified
applications, introduce interactive and engaging elements. The purpose of this study is to identify
user-centric learning approaches through a comprehensive survey of graduating students, assessing
their readiness for exams, learning styles, and preferences. The research explores issues such as
financial burdens on parents for preparatory courses and copyright concerns with external
educational materials. In summary, the learning application should prioritise sustained knowledge
retention, motivation, and stress reduction, offering an alternative to external preparatory courses.
Conclusions underscore the importance of fostering an engaging learning environment,
incorporating teacher-like elements, and aligning with user expectations. As digital technology
positively impacts the learning experience, understanding user preferences is crucial in designing
educational apps that cater to learners' needs. The study provides insights for developing a gamified
learning application that not only prepares students for exams but also enhances long-term
knowledge acquisition and engagement.

Keywords: secondary school education; educational app; learning approaches; gamification;
artificial intelligence; user experience design; user interface design; state graduation exams

1. Introduction

When it comes to learning, it is usually understood as the acquisition of knowledge and skills.
When we talk about traditional learning, we can say that it involves a scenario where the student is
a passive observer, responds to posed questions, while the teacher plays the role of an authoritative
knowledge transmitter, and, in principle, the lecture is a monologue by the teacher without
interaction with the students except when asking questions. In traditional learning, the teacher
imparts all knowledge to the students, using the textbook and additional literature as additional
sources of knowledge [1]. However, the use of new technologies for learning is becoming increasingly
common in today's society. Various technologies such as computer programs, applications, and
online platforms enable learning through computers, tablets, mobile phones, and other digital
devices. For example, educational software or applications may use gamification to motivate
students. The research thinks educational apps must have rich content, in the premise of scientific
nature, appropriate use of multimedia, in order to create the user's perspective, to ensure that the
level of educational apps. [2]

The aim of this paper is to identify effective learning approaches, so they can later be applied to
modern learning methods, specifically a gamified learning application with an Artificial intelligence
mentor that would prepare secondary school graduates for the state graduation exams. In the

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202401.0709.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 January 2024 do0i:10.20944/preprints202401.0709.v1

Republic of Croatia, by successfully passing the state graduation exams (hrv. DrZavna matura), high
school students have the right to enrol in higher education institutions. This study constitutes a
segment of the master's thesis titled "Conceptual Development of a Gamified Application for
Interactive Learning with an Al Mentor," [3] which was awarded a gold medal at ARCA, the 21st
edition of the International Exhibition of Inventions held in Zagreb.

In 2019, a study [4] was conducted to standardise the terminology used to define game elements
as a means for designing and implementing gamification strategies in the educational domain. To
assess the importance of various gamification elements, an online survey was conducted with
experts, including game developers, game designers, researchers, and teachers. According to the
results, the majority of respondents considered objectives, levels, and progression as key elements.
Interestingly, in educational domains, it was found that a lack of objectives and a sense of progression
reduces the motivation and engagement of students [5].

An Al mentor in this learning application would be based on the GPT-4 (Generative Pre-trained
Transformer 4) model, a large-scale multimodal model capable of processing input images and text
to generate textual outputs. While less capable than humans in many real-world scenarios, GPT-4
demonstrates human-level performance on various professional and academic benchmarks,
including ranking in the top 10% in a simulated legal exam [6]. This form of artificial intelligence
gained public attention with the release of ChatGPT, based on its predecessor, the GPT-3.5 model, in
late 2022. Over a million users signed up to test the model within the first week [7]. Prominent
examples of GPT-4 model utilisation in education include Duolingo (Max version) and Khanmigo.
Duolingo Max offers two Al-powered options - Explain My Answer and Roleplay. Explain My
Answer provides students with the opportunity to learn more about their response in a lesson,
offering a simple explanation of why the answer was correct or incorrect and allowing them to
request examples or additional clarifications. Roleplay enables students to practise real-world
conversation skills. They can discuss plans for an upcoming vacation, order coffee in a Parisian café,
go furniture shopping, or ask a friend to go hiking [8]. Khanmigo is an Al-driven instructor for
students and an assistant for professors. It assists students, for example, in identifying errors in
programming code, and aids professors in lesson planning [9].

Numerous developers crafting mobile education applications rely on their subjective ideas,
neglecting to thoroughly address the learners' needs. This oversight often results in products that fail
to gain popularity. Prioritising the user's viewpoint involves initiating the design process with the
learners’ needs in mind, conducting comprehensive studies on their characteristics and key
requirements. This approach aids developers in refining their work design ideas. [2] To create a
successful and user-centred learning experience in the application, graduating students completed a
survey with the main objectives of defining issues in the current approach to learning in high school
education and assessing the readiness of graduating students for the state graduation exams.

Objectives of the Study:

1. Explore the quality of high school education in Croatia and investigate whether graduating
students are "forced" to have their parents pay for exam preparations: The assumption is that
most high school graduates plan to attend exam preparation courses. If they attend preparatory
courses, parents of graduating students face a significant financial burden, even though
education, as a rule, should be free. The minimum wage in Croatia in 2022 was 3750 kuna, or
497.71 euros, meaning that parents would pay approximately the entire amount or more than
the minimum wage for preparatory courses for three obligatory exams. Using the exam
preparation application would result in savings for parents. Also, since these are exams that
determine the continuation of education and the life path of individuals, the issue of
discrimination against students from vocational and artistic schools should be carefully
considered. [10]

2. Understand the ways they prepare for the graduation exam to tailor the application to their
learning style: In the Facebook group "Graduates 2022./2023.," where the survey was conducted,
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scripts from external educational institutions (e.g. Trinom, Algebra, Maxtura) from various
subjects are easily found. Trinom's scripts are most shared or requested.

3.  Identify their main problems and frustrations during exam preparation

Find the golden mean of the best learning approach for acquiring knowledge and making
learning interesting for graduating students and eliminating negative learning approaches in
the app: According to Biggs [11], there are three common theories:

1. Learning is primarily a direct result of individual differences between students.
2. Learning is primarily the result of appropriate teaching.

3. Learning is the result of students’ learning-focused activities which are engaged by
students as a result both of their own perceptions and inputs and of the total teaching
context.

5. Learn about their learning experiences when using educational apps

2. Materials and Methods

Secondary school graduates participated in an online survey consisting of four segments, each
with its specific purpose. The first section of the survey is focused on gathering general information,
the second on assessing their readiness for taking the graduation exams, the third on investigating
current learning approaches within secondary education, while the fourth examines the use of digital
technologies in education. The survey included a combination of open-ended questions to explore
the learning experience in high school education in the third section, as well as closed-ended and
scale-type questions in other sections. The Likert scale was used for data analysis (Table 1).

Table 1. Likert scale.

Value 1 2 3 4 5
o Completely . Neither agree Neither agree
Opinion Disagree  or disagree Agree
disagree nor disagree

. To agreat To the greatest
Degree Not at all A little Moderate
extent extent

3. Results

In an online survey conducted in early April 2023, a total of 67 high school graduates
participated, including 45 respondents from the grammar schools, 21 respondents from the
vocational programs, and 1 respondent from the arts program.

3.1. General Information

To begin with, respondents were asked whether they believe that students from grammar school
programs are in a better position for passing the graduation exam. The results indicated that
graduates from the grammar schools and those from vocational/arts programs agree that students
from grammar schools are in a better position than those from vocational and arts programs.

3.2. The Impact of High School Education on the National Exams

To assess the readiness of high school graduates for the graduation exam, a series of questions
were posed to the respondents. With the statement that the exam could be passed solely based on
high school knowledge, respondents neither agree nor disagree (Likert =2.6). This indicates that high
school education does not provide a sufficient level of knowledge for passing the graduation exams.

At the time of the survey, precisely two months before the graduation exams, 67% of the
respondents began preparing for the exam. Among them, 31% study for the exams two to five hours
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per week, 27% study up to two hours per week, 27% study five to eight hours per week, 11% study
more than ten hours per week, and 4% study between eight and ten hours per week.

Graduates neither agree nor disagree that they study on time for the exam (Likert = 2.78).

The readiness of graduates for the graduation exam and the impact of high school education on
exam results can be observed from the expectations regarding grades on the exam and the grades
they believe they would achieve if they were taking the exam at the time of the survey. For example,
three mandatory subjects for the graduation exams were considered: Croatian language,
Mathematics, and a Foreign language. The average grade that graduates aim for in the Croatian
language exam is 4.06, in Mathematics 3.64, and in a Foreign language 4.06. The average grade they
believe they would achieve at the time of the survey is 3.03 in Croatian language, 2.6 in Mathematics,
and 3.5 in a Foreign language. It is noticeable that there is the smallest difference in grades in a
Foreign language, while there is a significant difference in grades in Croatian language and
Mathematics.

To a great extent, respondents will use scripts (such as Trinom) as study materials (Likert = 4.3),
followed by older exams (Likert = 4.12), the Internet (Likert = 3.25), video materials/YouTube (Likert
=2.8), and to a lesser extent, high school textbooks (Likert = 2.01) for studying.

To assess the effectiveness of high school education, respondents were asked whether they
attend preparatory courses for the graduation exam in educational institutions such as Trinom,
Algebra, and others, or if they opt for private tutoring. 55% of respondents attend preparatory
courses, 4% plan to attend them, and 40% neither attend nor plan to attend.

Although most respondents will attend preparatory courses, they neither agree nor disagree
that these courses are necessary for successfully passing the graduation exam (Likert = 2.6).

Graduates are moderately motivated to study for the exam (Likert = 2.90), and taking the exam
is a significant source of stress for them (Likert = 4.05).

3.3. Approaches to Learning in High School Education

The next part of the survey was dedicated to exploring the attitudes of high school graduates
towards the learning methods in high school education, aiming to retain effective learning
approaches and eliminate ineffective ones in the app. Respondents were required to textually explain
how teaching is conducted in subjects they consider themselves to have the highest and lowest levels
of knowledge, as well as in their favourite and least favourite subjects. The goal of the questions
posed was to find a middle ground between the best learning methods for acquiring knowledge and
learning that is interesting to students. They were also asked if they had ever failed a subject and, if
so, the reasons they believed led to their failure. Only one respondent failed a grade due to "a lack of
time for grade correction.”

3.3.1. Best Level of Knowledge

Achieving the best level of knowledge in a subject can be categorised based on several factors.

The first factor for graduates is interest in the subject that does not depend on the teacher and
learning approaches. The second factor is the teacher and their approach to students. Graduates also
believe that solving tasks is crucial for acquiring knowledge. The last factor is the overall teaching
method. From graduates’ responses it can also be observed that for successful knowledge acquisition,
repetition, independent/group work, the quantity of material, discussion, and practical work are
essential.

3.3.2. Favourite Subject

The favourite subject of high school graduates, as well as the subject in which they have the
highest level of knowledge, can be categorised based on factors. Survey results have shown that it is
not necessary for the favourite subject of graduates to be the same as the subject in which they have
the highest level of knowledge. Four respondents stated that their favourite subject is the same as the


https://doi.org/10.20944/preprints202401.0709.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 January 2024 do0i:10.20944/preprints202401.0709.v1

subject in which they have the highest level of knowledge, while six respondents mentioned that they
do not have a favourite subject.

Although some students are not satisfied with the teacher and their methods, they believe that
their favourite subject is due to personal interests. For some students, their favourite subject is
credited to the teacher who made it interesting. Some respondents will like a subject because they
relate the material to real life and can apply the knowledge gained later on. The reason a subject is
the favourite for some students is a combination of personal interests, interesting content, and/or the
teacher's approach.

3.3.3. Lowest Level of Knowledge

In subjects where respondents believe they have the lowest level of knowledge, they almost
exclusively attribute their insufficient knowledge to the teacher and their teaching approach. Only
one graduate stated, "The teacher is excellent, but I'm not motivated for that subject.” There are
several reasons they believe teachers poorly convey knowledge.

One reason is the lack of motivation of teachers for teaching material and lack of explanation of
the material or not covering material in class. Second reason is the lack of communication between
teachers and students, the third is the lack of dynamism in teaching and conducting classes in an
uninteresting way. The fourth reason is the incompetence of teachers, their lateness, and/or changes
in the teaching staff.

3.3.4. Least Favourite Subject

Regarding the least favourite subject personally for the graduates, six of them claim that their
the least favourite subject is also the one from which they have the least amount of knowledge, while
three graduates either do not have or do not know which is their least favourite subject.

Respondents claim that they dislike a particular subject due to a poor learning approach or its
absence, due to a lack of interest in them or the teacher's approach to teaching and students.

3.4. Approaches to Learning in High School Education

The last part of the survey covers the use of digital technology. Graduates agree that digital
technology has a positive impact on the learning experience (Likert = 3.73).
Educational apps were used by 70% of graduates, 10% were unsure, and 19% of graduates did not
use learning apps.

They rated the Duolingo, language learning app, with a score of 3.13, and they believe it was of
little help (Likert = 2.21) in learning foreign languages.

The Photomath app received a rating of 4.46, and they believe it helped them to a great extent
(Likert = 3.52) in solving mathematical problems.

They rated the web platform Ispravi.me, a popular Croatian spell-check platform, with a score
of 3.38, and they consider it to be moderately helpful (Likert = 2.52) in learning spelling.

4. Discussion

The learning application should provide the same opportunities for high school students in
grammar, vocational, and artistic programs to prepare for their graduation exams. Bezinovi¢'s work
has been confirmed by a survey, showing that students in grammar schools are in a better position
than those in other high school programs. The application should be accessible to all high school
students so that they can equally prepare for their graduation exams. Although 67% of respondents
started preparing for the graduation exams, the grades they would receive at the time of the survey
and the grades they aim for differ significantly. High school education, therefore, has not provided
knowledge that students will remember; instead, they "cram" for the exams, which is completely
opposite to effective learning methods.

The application should provide access to learning materials that will stay in students' memory,
motivate them to learn, and reduce the stress they feel about taking the state graduation exams. A
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significant problem is that even though graduating students do not consider attending preparatory
courses necessary for successful exam completion, most of them will attend, and the materials
provided by these institutions will be used as study materials for the exams. We can conclude that
graduating students do not turn to high school education for learning or reviewing the material but
rather to external educational institutions.

Furthermore, graduating students will predominantly use scripts from these institutions for
studying, although not all will attend preparatory courses. Such scripts are intended for internal use
only, i.e., for participants in the preparatory courses, but students share or sell them, leading to a
serious violation of copyright. Therefore, the application must offer an alternative solution to replace
the piracy of scripts.

According to the responses of graduating students regarding the teaching methods in high
school education, the most significant factor in learning is the teacher and their approach to teaching,
which confirmed Biggs’ theory about learning [11]. In effective teaching, a good teacher is motivated,
passionate about their subject, enriches the learning experience with additional content, is ready to
assist and support students, and presents the material in an interesting way, connecting it to real-life
situations or applying it in practice with students. Since the goal of this paper is to create a concept
for a learning application that is not based on the traditional form of teaching, i.e., a teacher delivering
content to students, the application needs to provide a similar experience.

Additionally, the application must feature solving tasks (Survey question - best level of
knowledge) and reviewing material. Options for group work and discussions within the application
should also be considered. Learning the material should be interesting and enriched with additional
content to achieve the dynamism found in good teaching examples. Students using the application
should have the opportunity for additional explanations of the material and some form of
communication. The content must be organised and comprehensive.

Graduating students agree that the use of digital technology positively impacts the learning
experience, and most of them have used educational apps. It is interesting to note that apps like
Photomath and Duolingo on the Play Store have over 100 million downloads and a rating of 4.6, but
graduating students rated Photomath with a score of 4.46, close to the Play Store rating, while they
rated Duolingo with 3.13. They also found Photomath more helpful in learning than Duolingo. The
assumption is that Photomath was more helpful due to its use in school assignments for mathematics,
while Duolingo is more commonly used for personal interests. However, these results should be
further investigated, especially since gamification elements, such as those in Duolingo, are crucial
features of this learning application. The web application Ispravi.me moderately helped with
spelling, but it does not provide explanations for spelling mistakes, and the application should
deepen the learning of spelling.

From the conducted research, we can conclude that an application strictly preparing graduating
students for exams would be short-term productive but would not provide long-term knowledge.
Graduating students, and high school students in general, need an option for engaging learning with
understanding.

5. App Prototype

According to the conducted research, the features of the learning application have been defined,
and a prototype of the application has been created. Before the final app design, black and white
high-fidelity wireframes of the application were created in Figma and usability testing was
conducted. Usability testing is a popular methodology for researching user experience. During
usability testing, the researcher (facilitator or moderator) asks participants to perform tasks, usually
using one or more specific user interfaces. While the participant completes each task, the researcher
observes the tester's behavior and listens to feedback. [12] Usability testing helps identify potential
issues that may arise during the user's experience with the product. Once issues are identified,
designers can work on correcting inconsistencies. [13] Usability testing of this application was
conducted with two participants, a high school graduate and a graduate from the previous year,
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showing that the application is intuitive for users, and minor adjustments were made during the user
interface design phase. The final design of the application can be seen in the next chapter.
5.1. Onboarding

When users first access the application, they have the option to log in or register (Figure 1).
During login, they enter their email address and password, while during registration, they are
required to provide their name, email address, and password. Additionally, users are allowed to
quickly log in/register via their Gmail or Facebook accounts.

Registracija
mail1234@gmail.com

Kako se zoves?

Dobrodosli!

prijavs

(@) (b) ()

Figure 1. Onboarding (a) Welcome screen (b) Registration (c) User’s name.

After that, users choose the learning option in the application (Figure 2). Users can choose
whether they want to learn in-depth with understanding, i.e., the secondary school learning option,
a quick learning option for state graduation exams, or both. In the exam learning mode, users will be
offered only the theoretical part for studying and quizzes to solve. This feature provides an
alternative solution to the illegal use of study scripts and offers a similar approach to learning. If users
choose learning with understanding, each chapter in the application has additional content. After
choosing the learning option, users select the type of school they attend (three-year, four-year, or five-
year), and specify their grade to input their grades without including the current grade they are
attending (Figure 2). After registration, there will be a specific segment on the home screen for
entering the average grades from the current grade. If the user has subjects in school that are available
in the application, they have the option to choose them and simply input grades for those subjects or,
alternatively, manually add additional subjects. After entering the grades, the application
automatically calculates the average grade for that grade level.
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Prosjek ocjena

Koju srednju Skolu
pohadas?

N 3

Opcija ugenja

(@) (b) (c)
Figure 2. Onboarding (a) Selecting learning option (b) Type of school (c) GPA

If users choose secondary school learning, they are redirected to screens where they can
manually enter the subjects they want to study and select their preferred daily study time (Figure 3).

Odabir predmeta

.
&

Cilj u€enja

(a) (b)

Figure 3. Onboarding (a) Selecting subjects in secondary school learning mode (b) Preferred daily

study time

If they are secondary school graduates, they have the option to choose ten faculties in order of
priority to which they want to apply. Based on these inputs, the application generates a personalised
learning plan for users - suggesting subjects for exams and recommending optimal times for daily
study (Figure 4).
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. Tvoj plan u€enja
Odabir fakulteta

1. izbor Obvezni predmeti

Medicinski fakultet u Zagrebu- studij
medicine .
B ik @2
Yo O <2
2. izbor
Farmaceutsko-biokemijski fakultet - Hrvatskijezik MatematikaA Engleskijezik A
studij farmacije

Izborni predmeti

Medicinski fakultet u Rijeci - studij
medicine

4. izbor
Frenr e

Farmaceutsko-biokemijski fakultet - ologija anie

studij medicinske biokemije

Prijemni ispiti

. izbor

Fakultet kemijskog inZenjerstva i
tehnologije - studij kemijskog inenj.

6. izbor

(a) (b)

Figure 4. Onboarding (a) Selecting preferred faculties in the state graduation exams learning mode
(b) Personalised learning plan

5.2. Learning

After users go through the registration process, they arrive at the main screen of the learning
application (Figures 5 and 6). The user's main learning screen welcomes them with a personalised
greeting, aiming to provide an accessible and individualised approach to each student. The bottom
part of the screen contains navigation, allowing access to leaderboards, learning, AI mentor chat, and
settings. In the top part of the screen, users can see their overall number of accumulated points and
the available number of hints they can use during quiz solving. They can view and/or change the
learning mode in the application. Users can also track their progress through the percentage of
completed material, displayed subjects chosen during registration, and insights into time spent
learning during the day and the past week.

4555 bodova

4555 bodova

»

Tvoji predmeti

Q Jle
Yo

@ Engleskijezik

~
oo
Lo

Geografija

-
b3

(a) (b) ()

Figure 5. Main learning screen in secondary school learning mode (a) Progress and time spent
learning during the day (b) Time spent learning during the past week and subjects (c) User’s GPA
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il -
il -
i -

4555 bod
4555 bodova =
4555 bodova

Prijemni ispiti
Obvezni predmeti

Hrvatski jezik Matematika A

N o
Bok, Ana! Iahorni predmet Tvoj izbor fakulteta

fakultet u Zagrebu -

icine.
Farmaceutsko-biokemijski
fakultet - studij farmacije
Ciljevi

Kemija Biologija

Prijemni ispiti

(a) (b) (c)

Figure 6. Main learning screen in graduation exams learning option (a) Progress and time spent
learning during the day (b) Obligatory and elective subjects (c¢) Faculty entrance exams organizational

tool and user's preferred faculties according to priority

In the graduation exams learning option, users have sections for preparing faculty entrance
exams (Figure 7). Users can take notes on preparation, add note titles, and log the time spent
studying/exam preparation. This provides them with an organisational tool that facilitates tracking
the time spent preparing, contributing to better learning organisation.

5345 boda 5345 boda

Unos biljeske

Studij Biologija- genetika
Medicina

Biljeska

Osnove nasljedivanja, geni, DNA i
kromosomi, monohibridno krizanje

Medicinski fakultet u
Zagrebu

Unesi biljeSke o pripremanju

Biljeske

Trenutno nemas une3ene biljeske.

Figure 7. Organisational tool for preparing faculty entrance exams (a) Main screen for selected faculty
(b) Note taking

By selecting subjects (Figure 8), users have options for reviewing material and accessing lessons
within the chosen chapter. Users can also see the percentage of completed material for a specific
subject, with the option to quickly access the next lesson or start learning. In the exam learning option,
users can solve sample state graduation exams.
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KnjiZzevni rodovi
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“ 1. Podjela lirike

Povijest knjizevnost
2. stilske figure

Hrvatski jezik Temeljna civilizacijska djela

" e Anticka knjizevnost
|

Srednjivijek

Kviz: Lirika

Ponavijanje
Humanizam i predrenesansa

Poglavija
Renesansa

(@) (b) (©)
Figure 8. Subject main learning screen (a) Croatian language main learning screen in exam learning

option (b) Chapters (c) Lessons within chapter

The lessons within the application are divided into multiple screens (Figure 9). For secondary
school learning mode, users are presented with additional resources and recommendations related
to the covered material. Example of a such resource is the Star Walk 2 app for deepening

understanding of space-related geography.

T -
il -

0bodova s

Zemlja u Sunéevom sustavu i

Zemlja u Sunevom sustavu i
svemiru

Zemlja u SunZevom sustavu i 4
svemiru

svemiru
Veliki prasak (engl. Big Bang) Preporuka: DIGITALNI MEDIJ

=

Star Walk 2

Star Walk 2 je pol

(@) (b) (©
Figure 9. Lessons (a) Learning material (b) Youtube videos related to the material (c¢) Additional

resources and recommendations related to the material

Each part of the lesson has a button that guides the user to a chat with the Al mentor (Figure 10),
providing continuous support and explanations if something is unclear or if they want to learn more.
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4556 bodova

4556 bodova

- Pomoé
Aliteracija

Vijavica. Vjetar vije.

Covjeka ni vuka nije. Kako ti mogu pomoci?

Moze3 li mi dati jo3 jedan primjer
Onomatopeja je oponadanje zvukova iz onom: 7
prirode.

) £vojo jednog primjera onomatopeje:
GIEmEEn Zvonceki slozno s cinkaju
| crdi, cvréi cvréak na &voru crne

smrce

Kia sitno sipi, sipi rominja

(a) (b)
Figure 10. AI Mentor (a) Learning help button (b) Chat with an AI Mentor

After finishing a lesson, users have the option to take a quiz covering various question types
such as single and multiple-choice, short answer, numeric questions, and matching answers. When
users enter their final answers, a quiz results screen is displayed, showing the quiz score and the
number of points earned. The next screen displays user responses and explanations for each question
(Figure 11).

10 bodova 10 bodova

Rezultati kviza

Parsek

Svjetlosna godina

Astronomska jedinica Rezultati kviza

(@) (b) ()

Figure 11. Quiz (a) Solving quiz (b) Results screen (c) User responses and explanations

On the initial screen for learning the Croatian language, options for learning essay and summary
writing are available. When the user chooses the essay option (Figure 12), they can learn how to write
essays or select essay writing exercises. Essay writing learning proceeds in the same way as regular
lessons. For essay writing exercises, three text entry fields are available on the screen: introduction,
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discussion, and conclusion. This is implemented to provide clarity in essay writing and when
displaying essay results.

5330 boda 220boda 5330 boda

Lekeije Skolski esej Skolski esej

a pisanje eseja
Uvod
Rasprava

Zakljuéak

Savjeti za bolji esej

Pisanje eseja
1. Zadatak pisanja eseja
2. Zadatak pisanja eseja

3. Zadatak pisanja eseja

(a) (b) (©)

Figure 12. Essays (a) Lessons for learning how to write essays and essay practise (b) Essay task (c)
Essay writing screen

After the user submits an essay, a results screen appears (Figure 13), showing the achieved
results. In the next section, essay results are displayed. For essay tasks and summary writing, the Al
mentor reviews the work. It first shows spelling mistakes (like the Ispravi.me platform), and when a
misspelt word is selected, it explains why it is misspelt. In the second step, it points out the user's
knowledge errors. In the third step, it suggests how the user could have better written some
sentences. This solves the problem of the Ispravi.me platform and provides a new level of learning.

5345 boda

Skolski esej Skolski esej
Kako je moglo bolje?

ESHORET0) | v

Kakoje

Djelo Albs
roman St
razdoblju modernizma koji je

(a) (b) (©)
Figure 13. Essay results (a) Spelling mistakes (b) User's knowledge errors (c) Suggestion on better

written sentences

When users want to review material, with a simple click on the review button, they are
redirected to a screen where they can choose whether to review the entire material they have already
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covered in the application or only specific chapters (Figure 14). After choosing the review mode, a
quiz opens, designed in the same way as in learning material.

5345 boda 5345 boda

Ponavljanje Ponavljanje
Odabir poglavija Odabir poglavija
Odaberi poglavija iz kojih Zelis rjesiti kviz za Odaberi poglavija iz kojih Zelis rjeiti kviz za

ponavljanje. ponavijanje.

Odaberi sve Ponisti

Povijest knjizevnost

Temeljna civilizacijska djela

Anticka knjizevnost

Srednji vijek

(a) (b)

Figure 14. Review mode (a) Selecting one chapter (b) Selecting all chapters

5.3. AI Mentor

When users click on the button in the bottom navigation, a screen for interaction with the Al
mentor opens (Figure 15). On that screen, a selection of different conversation options is displayed.
They can choose from thematic options such as getting advice on entering their desired faculty or
seeking advice if they are uncertain about choosing a faculty and tracking progress in learning
material. If their questions do not fall into the mentioned topics, there is also the option of using a
traditional messaging system. Additionally, users can access previous conversations with the Al
mentor.

5345 boda 5345 boda

\ ' Upad na fakultet Prijasnji razgovori
, Za koji fakultet 3eli znati kako upasti? Upad na fakultet
‘Prirodoslovno-matematicki fakuitet u

Chat s Al mentorom  Zagrebu- studij molekulame biologije:
Napredak

Kako upasti na Zeljen fakultet?

Ueti 2z upis Prirodoslovno-
matematickog fakulteta u Zagrebu-
Kako napredujem s gradivom? studij molekularne biologije:

$to upisati nakon srednje Skole? e
Zagrebu- studij molekularne biologije

[ Hrv3%  MatA2e ani jezik A 2%

Pomoé sa zadacom

Upad na fakultet

Napredak

Biologila 30% Upad na fakultet

(a) (b) ()

Figure 15. Al Mentor (a) Conversation options (b) Getting advice on entering desired faculty (c)
Previous conversations with the AI mentor
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5.4. Leaderboards

On the leaderboard screen, the user has the option to see the desired category of the leaderboard
- by faculty, subject, or the overall number of points (Figure 16). Leaderboards for faculties and
subjects display only users who have entered them into the application. When it comes to the faculty
leaderboard, the number of points is calculated based on the points users earn in subjects required or
elective for admission to a specific faculty.

5345 boda
5345 boda

isnik12345678 634
>

12345678

Rang lista

k12345678

Studij medicina
Medicinski fakultet u
Zagrebu

k12345678

orisnik12345678 932 1 isnik12345678

orisnik12345678

(a) (b) (c)
Figure 16. Leaderboard (a) Leaderboard for faculties (b) Points earned and ranks (c) User rank
according to other users
6. User Opinion about the Application

During usability testing, testers were asked for their impressions of the application and whether
they would use it if it were on the market. As it can be seen from Table 2, they generally had positive
comments about the application and did not mention any criticisms.

Table 2. Opinion about the application

Opinion Tester 1 (graduate) Tester 2 (last year graduate)
She likes this learning
She finds this learning method because she hasn't

learned this way before; she
always studied from books,
she would use it for studying. snd this method seems very
interesting to her.

She appreciates that the Al
She likes that the Al mentor i entor tells her what she is

Learning method method fun and interactive;

informed her about college  doing well and provides
admission requirements and guidance on more

analyzed how she has challenging topics.
Al Mentor She likes that essay results

progressed through her are immediately available,
preparations so far, including  unlike when someone else
her grade average and the  corrects the essay, and that
she can receive suggestions

essential material for college.
for better-written sentences.
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She says she can easily and

quickly navigate the app and  She likes everything about
find where each piece of the app and has no
complaints.

She would likely use the app
instead of attending exam
preparations if it were on the

information about her study market, especially for

progress and which subjects theoretical subjects

information is located.
Overall Opinion on the App  She would use the app if it

were on the market to access

are crucial for each college.

7. Conclusion

The concept of the application has been developed based on the identified challenges faced by
secondary school graduates. This application would provide access to the grammar curriculum for
students from vocational and artistic high schools, thereby enhancing their chances of enrolling in
their desired faculty. The issue of script piracy from external institutions would be resolved as
students would have access to the entire high school graduation material. Additional value to the
application would be achieved through the option of studying for high school, which students can
use for better comprehension of the high school curriculum, facilitating a better understanding of the
material and compensating for potentially inadequate teaching. By developing such an application,
even without an Al mentor, students would not feel the need to pay for private exam preparations.
Additionally, the application would offer quizzes, reviews, and additional content that students
consider crucial for attaining a high level of knowledge, with motivation provided through progress
tracking. However, it would be worth considering the addition of extra features such as discussions.
Further research is essential to gather the opinions of students and secondary school graduates on
the proposed learning approach. Conducting additional usability testing and comparing learning
functionalities with traditional methods is crucial and special attention must be given to security
aspects when using artificial intelligence within the application.
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