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ADAPTIVE TESTING AS A TOOL FOR ENHANCING STUDENT
MOTIVATION IN THE CONTEXT OF THE EUROPEAN GREEN
DEAL

Abstract. This article explores the role of adaptive testing as a tool for
enhancing student motivation in the context of studying topics related to the
European Green Deal (EGD). The problem statement underscores the
importance of adaptive testing for creating a dynamic and personalized
learning experience that improves the quality of education. The analysis of
recent studies highlights the relevance of implementing digital technologies in
education and their impact on the learning process. The main part of the article
emphasizes the importance of studying EGD elements for students of various
specialties, including economics, engineering, natural sciences, social
sciences, and humanities. The development of adaptive tests promotes
individualized learning, increases student motivation, and enhances their
digital skills. Adaptive testing allows for more precise and effective
assessment of student knowledge, supporting the learning process and helping
students prepare for future challenges.

An example of adaptive tests in the context of the EGD is provided,
demonstrating the approach to assessing student knowledge. The use of
artificial intelligence methods in adaptive tests allows for the creation of a
personalized learning experience that improves knowledge retention and long-
term learning outcomes. The article details how adaptive tests can foster
interactivity and individualized learning, enabling students to learn at their
own pace while reducing stress levels.




HaURi Td

DCBITH

ISSN 2786-6165 (ONLINE) N<(25)2024

The article summarizes the benefits of adaptive testing and its impact on
the learning process in the context of the European Green Deal. The
implementation of adaptive tests in university curricula enhances educational
accessibility, student engagement, and knowledge retention. The conclusions
emphasize the need for further research and practical implementation of
adaptive tests to achieve sustainable development and effective learning.

Additionally, the authors note the potential of adaptive testing for
preparing future professionals capable of effectively responding to
contemporary challenges. This includes not only a deep understanding of the
ecological aspects of the EGD but also the development of critical thinking,
independent learning, and adaptability to change. The application of adaptive
testing contributes to the formation of well-rounded specialists who can
implement sustainable development principles in their professional activities.

Keywords: Adaptive testing, European Green Deal (EGD), digital
education, personalized learning, sustainable development, student motivation,
artificial intelligence, higher education institutions, ecological technologies,
knowledge assessment
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AJATITUBHE TECTYBAHHS SIK IHCTPYMEHT
NIABUILEHHS MOTUBALII CTYJAEHTIB Y KOHTEKCTI
€BPOIENCHKOI 3EJIEHOI YTOJIU

AHoTanis. Y cTarTi AOCHIIKY€EThCA POJb aJalTUBHOTO TECTYBAaHHS K
IHCTpYMEHTY MiABHILIEHHS MOTHUBALii CTYJEHTIB y KOHTEKCTI BUBUYCHHS TeM,
noTuYHUX 10 €Bpomneiicpkoi 3enenoi yroau (European Green Deal, EGD).
[TocTaHOBKa TpPOOIEMH TMiTKPECTIOE€ BAXKIUBICTh aJalTUBHOTO TECTYBAHHS
IUIsE CTBOPEHHSI IUHAMIYHOTO i TepCOHaNi30BaHOTO JOCBiAy HaBYaHHS, IO
MiJBUINY€E SKICTh OCBITH. AHaNi3 OCTaHHIX JOCIIPKeHb BKa3y€ Ha aKTyallb-
HICTh BIPOBaPKEHHS IU(POBUX TEXHOJOTIH B OCBITY Ta iX BIUIUB Ha
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HaBuaJgbHUM mporiec. OCHOBHA YaCTHHA CTATTI BUCBITIIIOE 3HAYCHHS] BUBUCHHSI
eneMeHTiB EGD gana cTyneHTiB pi3HUX chenialbHOCTEH, BKIIOYAIOUYH
€KOHOMIYHi, 1H)XEHEpHi, NPUPOIHMYI, COIliaJbHI Ta TyMaHITapHI HaYyKH.
Po3poOka amanTuBHUX TECTIB CHpusie iHAUBiAyasi3alii HaBUYaHHS, IMiJABUIILYE
MOTHBAIIII0 CTYJEHTIB Ta BIOCKOHAIIOE iXHI HU(POBI HABUUKH. ANaNTUBHE
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£ g TeCTYBaHHS JIO3BOJISIE OI[IHIOBAaTH 3HAHHS CTYACHTIB OIIbII TOYHO Ta
L~ . o .
§§ e(eKTUBHO, MIATPUMYIOUN HaBYAJILHUN TIPOIEC i JOMOMAararo4u CTyJIeHTaM
& HiArOTYBaTUCS JO MailOyTHIX BUKJIUKIB.
=W HaBeneHo mnpukian amganTHBHUX TeCTiB y KoHTekcTi EGD, mo

JI€MOHCTpPY€E MiAXiJ A0 OL[iHIOBaHHS 3HaHb CTYJEHTIB. BUKOpUCTaHHS MeTOMiB
IITYYHOTO 1HTENEKTY B aJalTUBHUX TECTaX J03BOJISIE CTBOPUTH MEPCOHAIIZ0-
BaHU JOCBiN HaBYaHHS, 10 MOKpaIlye 30epeKeHHs 3HaHb 1 JIOBFOCTPOKOBI
pe3yibTaTH HaBYaHHS. Y CTaTTi JAeTaJbHO ONUCaHO, SIK aJanTHBHI TeCTH
MOKYTh CIPHUSATH IHTEPaKTUBHOCTI Ta iHAWBIMyali3alii HaBuaHHS, HAlalOUU
CTYJIEHTaM MOJXJIUBICTb BUHMTHCS y BJIACHOMY TeMI 1 3MEHIIYIOUd pPiBEHb
cTpecy.

CrarTs nicyMoBYye MepeBaru aganTUBHOIO TECTYBaHHS Ta HOTo BIUIMB
Ha HaBYaJIbHMI Tmpollec y KOHTEKCTI €BpomeiicbKkoi 3eJIeHoi yroau.
BnpoBamkeHHsT aganTUBHUX TECTIB y HaBYalbHI MPOrpaMu YHIBEpCUTETIB
CIpHsi€ MiJBUIIEHHIO JOCTYMHOCTI OCBITH, 3aly4YeHHIO CTYJEHTIB Ta MOKpa-
IeHHI0 30epeKeHHs 3HaHb. BUCHOBKM CTATTI MiIKPECIIOOTh HEOOXITHICTh
NOJAJbIINX JOCHTIKEHb Ta MPAKTUYHOT'O BIPOBAIKEHHS aJalTUBHUX TECTIB
11 JOCATHEHHSI CTaJIor0 PO3BUTKY Ta €()eKTUBHOI'O HAaBYaHHSI.

JlonaTkoBO, aBTOpH BiA3HAYAlOTh MOTEHILIaJ aAalTUBHOIO TECTyBaHHS
JUIS. TATOTOBKM MaOyTHiIX (axiBIliB, 37aTHUX e()EKTHBHO pearyBaTh Ha
BUKIIMKH cy4yacHoro cBiTy. Lle Bkiroyae He TINBbKM TJIMOOKEe pPO3yMiHHS
exosoriynux acnektiB EGD, ane il po3BUTOK HAaBUHOK KPUTUUHOTO MUCIICHHS,
CaMOCTIHHOTO HaBYaHHS Ta ajaamnTalii A0 3MiH. 3aCTOCYBaHHS aJalTUBHOTO
TEeCTyBaHHS crpusie (HOpMyBaHHIO BCEOIYHO PO3BUHEHUX CIELIANICTIB, SIKi
3/1aTHI BIPOBAI)KyBaTH MPHUHIMIIM CTAJOro PO3BUTKY y CBOid mpodeciitHii
TUSUTBHOCTI.

KuarouoBi cjoBa: ajanTuBHe TecTyBaHHS, €Bporlielicbka 3ejeHa yroja
(EGD), umdpoBa ocBiTa, mepcoHajizoBaHe HABYaHHS, CTAIUA PO3BUTOK,
MOTHUBAIlIS CTYJCHTIB, INTYYHUM IHTEJIEKT, BHIIl HaBUYaJbHI 3aKJIaJu,
€KOJIOTTYH1 TEXHOJIOT1T, OLIIHFOBAHHS 3HaHb

Problem Statement. Adaptive testing is a progressive approach to
knowledge assessment that utilizes modern digital technologies to create a
more dynamic and personalized learning experience. In the context of
university education, especially when studying topics related to the European
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Green Deal (EGD), adaptive tests can play a crucial role in enhancing the
quality of education. This article explores the issue of developing and
implementing adaptive tests for students studying EGD, with the aim of
creating engaging interactive methods for assessing their understanding of
these topics.

Analysis of Recent Research and Publications. The issue of analyzing
the impact of digital education elements on the learning process is highly
relevant and is highlighted in numerous contemporary scientific studies.
Studies [1-3] argue that the digitalization of education is a powerful trend
amidst the reform and modernization of the global educational environment. It
has been demonstrated that the implementation of digital technologies in
education has blurred the boundaries of physical distance and introduced more
scientific methods of knowledge transfer from teachers to students. In [4], the
challenges of implementing e-learning in higher education are discussed,
including the structure and delivery of higher education, the implications for
both students and teachers, and the global impact on society. It is substantiated
that e-learning can provide students with a model of becoming autonomous
independent learners, helping them to learn throughout their lives. Study [5]
analyzes the necessity of linking the utility of digital technologies to improve
the learning experience and ways to adapt courses to various educational
needs and aspirations. The report [6] contains information on media-rich
digital learning platforms, personalized or adaptive learning, and social media
technologies. Key aspects of digitalization in education include adaptive
learning, augmented and mixed reality, gaming, and gamification.

A separate group of studies focuses on the analysis and implementation
of adaptive learning in higher education. Studies [7-9] assert that personalized
learning on a large scale becomes possible through adaptive learning, which is
a promising teaching method that holds great potential to meet the demands of
a wide range of students. This method can also help disadvantaged groups and
regions gain access to higher education. An essential component of adaptive
learning is adaptive knowledge testing systems [10-11]. Various approaches to
building computerized adaptive testing systems are proposed in these studies.

Objective. The objective of this article is to analyze the problem of
developing and implementing adaptive tests for university students studying
topics related to the European Green Deal.

Main Content. The study of topics related to the European Green Deal
(EGD) 1n higher education is of significant importance for students of various
specialties. This is due to the comprehensive impact of the EGD on different
aspects of the social and economic life of Europe and neighboring countries.

For example, students of economics and business specialties need to
understand the impact of the EGD on economic models and business practices.
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The agreement entails significant changes in the way businesses operate,
including the transition to sustainable development, reduction of greenhouse
gas emissions, and implementation of a circular economy. Future economists
and business leaders must be prepared for these changes to effectively adapt
and capitalize on new opportunities that arise in the context of the green
economy.
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g% Students of engineering and technological specialties must grasp the
g importance of the EGD in promoting the development of new technologies
= and innovations aimed at reducing environmental impact. Engineers working

in fields ranging from energy to transportation must understand the principles
of sustainable development and be capable of designing and implementing
environmentally friendly technologies.

Students of natural sciences, including ecologists, biologists, and
geographers, need to be familiar with the measures provided by the EGD
concerning environmental protection and Dbiodiversity conservation.
Understanding these measures will enable them to work more effectively in
environmental protection, develop conservation strategies, and implement
ecologically oriented solutions in various fields.

Students of social sciences and humanities also benefit from knowledge
about the EGD, as the agreement influences social aspects of life, including
politics, law, and public awareness. Studying the EGD will help them better
understand the social challenges associated with climate change and contribute
to the development of policies and strategies that support sustainable
development.

The importance of studying the EGD also lies in the interdisciplinary
approach to education. Students from different specialties can collaborate on
solving complex environmental problems by sharing knowledge and
experience. This fosters the formation of well-rounded professionals capable
of working in conditions of constant change and challenges related to
environmental issues.

Knowledge testing plays a crucial role in the learning process by
providing students with the opportunity to assess their understanding of the
material. In the context of studying topics related to the EGD, testing helps
determine how well students have grasped the key principles and provisions of
the agreement, particularly in the areas of sustainable development,
environmental conservation, and ecological technologies. This allows both
educators and students to identify knowledge gaps in a timely manner and take
measures to address them.

Adaptive tests enable students to learn at their own pace by adjusting
the difficulty of questions to match each student's knowledge level. This
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creates a more interactive and personalized learning experience, enhancing
student motivation and engagement. The use of adaptive tests also contributes
to the improvement of students' digital skills. Digital education methodologies
ensure greater accessibility to learning materials and assessments, as students
can access them anytime and from anywhere.

Artificial intelligence methods used in adaptive tests allow for a
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personalized learning experience that improves knowledge retention and long- "g"ﬁ
term learning outcomes. The inclusion of interactive elements encourages §
active participation in the learning process, which positively impacts students' =

interaction with the material.

The primary goal is to develop and implement effective digital
education methodologies for self-assessment and knowledge evaluation on
EGD modules. This includes utilizing modern solutions, particularly those
based on artificial intelligence, to create adaptive tests. Digital education
ensures greater accessibility to education, allowing students to access learning
materials and assessments anytime and from anywhere. This is especially
important for students who have limited access to traditional educational
resources.

Adaptive testing creates a more dynamic and individualized evaluation
process, which increases student motivation. Through a personalized approach
to testing, where the difficulty of tasks is adjusted to each student's knowledge
level, students experience less stress and more interest in learning. This
promotes more active participation in the learning process and greater
engagement with the material.

The use of digital education methodologies aims to enhance student
interaction with the material and encourage them to take an active role in their
learning. This is achieved through the creation of engaging and interactive
tests that stimulate students to actively study topics related to EGD.

A personalized learning experience provided by adaptive tests improves
knowledge retention and long-term learning outcomes. Students who receive
material tailored to their needs and knowledge level are better able to
assimilate and remember information.

Knowledge testing also supports the learning process by allowing
students to regularly check their knowledge and receive feedback. This helps
them better understand their strengths and weaknesses and promotes the
development of self-assessment and self-regulation skills in learning. For
educators, adaptive tests are a tool for monitoring student progress and
improving teaching methods based on the data obtained.

Knowledge testing on topics related to EGD helps students prepare for
future challenges in their professional activities. Students with a deep
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understanding of ecological issues and sustainable development will be better
prepared to work in various fields related to the implementation of the
principles of the Green Deal. This includes developing and implementing
environmentally friendly technologies, formulating ecological policies, and
managing natural resources.

Adaptive tests use algorithms that dynamically adjust the difficulty and
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g% content of questions to the student's knowledge level in real-time. The main
5 idea behind the construction of adaptive tests includes several key elements.
= ) ) .
= The process begins with an initial assessment of knowledge level: the

test starts with questions of medium difficulty, and the first few questions are
used to determine the student's initial knowledge level. Based on the student's
answers to these initial questions, the adaptation algorithms determine the
difficulty of subsequent questions. If the student answers correctly, the next
question becomes more difficult; if the student answers incorrectly, the next
question becomes easier.

In constructing adaptive tests, Item Response Theory (IRT) is crucial.
This theory is used to model the probability of a correct response to each
question based on the student's knowledge level and the question's difficulty.
IRT helps in accurately assessing the student's abilities and knowledge.

Next, it is necessary to properly construct the question bank. Questions
in the bank usually have varying levels of difficulty and cover different
aspects of the studied topic. Each question has parameters that determine its
difficulty, discrimination ability, and guessing factor. By following this
approach, each student receives a unique set of questions tailored to their
knowledge level, ensuring more relevant and effective assessment.

The advantages of adaptive testing include its accuracy in assessment.
Adaptive tests provide a more precise evaluation of a student's knowledge
with fewer questions compared to traditional tests. The personalized approach
of adjusting question difficulty based on the student's performance also
enhances student engagement and motivation. Students experience less stress
as they are not overwhelmed by questions that are too difficult or too easy.

Implementing adaptive tests in the learning process involves several
stages. The first stage is the development of the question bank. At this stage, it
1S necessary to create a large and diverse question bank with questions of
varying difficulty levels. The next stage involves selecting the adaptation
algorithm that will build a personalized testing experience, ensuring the
algorithm can accurately adjust the difficulty of questions based on student
responses.

The third stage is the integration into the Learning Management System
(LMS) to provide convenient access for students and instructors, ensuring the
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system can handle real-time adjustments and provide immediate feedback.
The final stage involves conducting training sessions for instructors and
students on using adaptive tests and interpreting their results, providing
guidelines and support to help users understand and benefit from the adaptive
testing process.

By following these stages, educational institutions can effectively
implement adaptive testing, thereby enhancing the learning experience and
providing more accurate assessments of student knowledge.
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Example of Adaptive Tests in the Context of the European Green
Deal

In the course of the research, the following example of adaptive tests
was developed.

Introduction. This adaptive test is designed to assess university students'
knowledge of the fundamental principles and provisions of the European
Green Deal (EGD). The test covers various aspects of the EGD, including
sustainability, energy efficiency, biodiversity conservation, and strategies for
reducing greenhouse gas emissions. The test will adapt to the student's
knowledge level by offering questions of appropriate difficulty.

Example Test Questions
Initial Questions (Medium Difficulty Level)

1. What is the European Green Deal?

o a) An EU program for agricultural development

o b) An EU strategy to achieve climate neutrality by 2050

o ¢) EU legislation for consumer protection

o d) An investment program for developing digital technologies

2. What is the primary goal of the European Green Deal?
o a) Increasing the extraction of natural resources

o b) Achieving climate neutrality by 2050

o ¢) Increasing employment rates

o d) Developing space technologies

High-Difficulty Questions (After Correct Answers to Initial Questions)

1. Which sector is the largest source of greenhouse gas emissions in
the European Union?

o a) Industry

o b) Transport
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o ¢) Agriculture
o d) Energy

2. What measures are included in the European Green Deal to
reduce greenhouse gas emissions in the transport sector?

o a) Banning the use of all types of fossil fuel-powered transport

o b) Introducing a CO2 emissions tax for cars

o ¢) Subsidies for electric vehicle manufacturers and development of
charging infrastructure

o d) Imposing quotas on car imports from countries that do not meet EU
standards
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Low-Difficulty Questions (After Incorrect Answers to Initial Questions)

1. Which countries are members of the European Union?
o a) USA, Canada, Mexico

o b) Germany, France, Italy

o ¢) China, India, Japan

o d) Australia, New Zealand, South Africa

2. What is the significance of biodiversity conservation in the
context of the European Green Deal?

o a) Increasing the number of animal species in zoos

o b) Ensuring ecosystem sustainability and reducing negative environmental
impacts

o ¢) Expanding agricultural lands

o d) Developing space programs to explore other planets

Additional Questions (After Reaching a Certain Knowledge Level)

1. Which of the following principles are key to achieving sustainable
development according to the European Green Deal?

o a) Energy efficiency, renewable energy sources, circular economy

o b) Mass production of fossil fuels, deforestation, increased
consumption

o ¢) Use of nuclear energy, development of the coal industry, reduction
of car taxes

o d) Stimulating population migration, developing the military industry,
increasing the extraction of natural resources
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2. How does the European Green Deal plan to support sustainable
development in agriculture?

o a) Banning the use of pesticides and chemical fertilizers

o b) Implementing the "Farm to Fork" strategy, which promotes
ecological production and consumption

o ¢) Transitioning to monoculture crops

o d) Increasing food imports from other countries
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The test begins with questions of medium difficulty. Based on the
student's responses, the system automatically selects the next question,
adjusting the difficulty accordingly. If the student answers correctly, the next
question becomes more challenging; if the student answers incorrectly, the
next question becomes easier.

Adaptive testing determines the results using algorithms that analyze
students' answers to questions of varying difficulty levels. The system
calculates the student's total score by considering all answers and their
weights, using a formula that accounts for the number of correct answers and
the difficulty level of the questions. The results may be normalized to ensure
comparability between different students.

For example, a student's performance might be evaluated as follows:

Initial questions: The student answers 5 medium-difficulty questions,
with correct answers on 3 (each worth 2 points), earning 6 points.

High-difficulty questions: Following correct answers, the system
provides 5 harder questions. The student correctly answers 3 (each worth
3 points), earning 9 points.

Low-difficulty questions: After some incorrect answers, the system
provides 5 easier questions. The student correctly answers 4 (each worth
1 point), earning 4 points.

Total score: The student's total score is 6 (medium questions) + 9 (hard
questions) + 4 (easy questions) = 19 points.

Knowledge level: If the maximum possible score is 30, the student
scores 19/30 or approximately 63%, which may correspond to an "average"
knowledge level.

Conclusions. Incorporating elements of the European Green Deal
(EGD) into university curricula is crucial for preparing students for future
challenges and opportunities. The development and implementation of
adaptive tests for assessing knowledge about the EGD will not only enhance
students' understanding of these important topics but also increase their
motivation and engagement in the learning process. This approach ensures the




HalRi Td

DCBITH

ISSN 2786-6165 (ONLINE) N21(25)2024

development of essential digital skills and fosters the creation of an interactive
and personalized learning experience.

Knowledge testing plays a vital role in the learning process by
providing an assessment and self-assessment of students' knowledge,
enhancing their motivation and engagement, supporting the learning process,
preparing them for future challenges, and integrating modern technologies. In
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g% the context of studying the European Green Deal, adaptive testing becomes an
g effective tool that facilitates a deeper understanding of important ecological
= issues and improves the overall quality of education.

The main idea behind constructing adaptive tests is to create a dynamic,
personalized assessment process that increases the accuracy of knowledge
evaluation, reduces stress, and saves time. By using adaptation algorithms and
Item Response Theory (IRT), adaptive tests provide a relevant and effective
tool for assessing students' knowledge, contributing to their development and
success in learning.

The results of adaptive testing are determined through a comprehensive
analysis of student responses, considering the difficulty level of questions and
the accuracy of answers. This ensures precise and individualized knowledge
assessment, which enhances the learning process and helps students
effectively develop their skills and knowledge.
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