Siileyman TEMUR

For citation / Atif icin:
Temur, S. (2026). Using Artificial Intelligence in measurement and evaluation processes in education.
Uluslararasi ~ Sosyal  Bilimler  ve  Egitim  Dergisi —  USBED  8(14), 1-32.
https://doi.org/10.5281/zenodo.17559801, https://dergipark.org.tr/tr/pub/usbed

Using Artificial Intelligence in measurement and evaluation processes in

education

Siileyman TEMUR
Ph.D. (c) Nigde Omer Halisemir Universitesi, Egitim Fakiiltesi, Sosyal Bilgiler Egitimi, 51000, Nigde, Tiirkiye

E-mail: temursuleymanl9@gmail.com ORCID: 0000-0002-5203-6553
Makale Tiirii / Article Type: Arastirma Makalesi / Research Article
Gonderilme Tarihi / Submission Date: 08/09/2025
Revizyon Tarihleri / Revision Dates: 12/10/2025 (Minor r.)
Kabul Tarihi / Accepted Date: 08/11/2025

Etik Beyan / Ethics Statement
v" The author(s) declare(s) that the study is not subject to ethics committee approval.

Arastirmacilarin ¢cahsmaya katkisi / Researchers' contribution to the study
Author contribution: Wrote the article, collected the data, and analyzed/reported the results (100%).

Cikar catismasi / Conflict of interest

The author(s) declare(s) that there is no potential conflict of interest in this study.

Benzerlik / Similarity

This study was scanned in the Turnitin program. The final similarity rate is 5 %.

USBED, 8(14), 2026, flkbahar / Spring


https://doi.org/10.5281/zenodo.17559801
https://dergipark.org.tr/tr/pub/usbed
mailto:temursuleyman19@gmail.com
https://orcid.org/0000-0002-5203-6553

Using Artificial Intelligencein measurement and evaluation processes
in education

Using Artificial Intelligencein measurement and evaluation processes in education
Abstract

In recent years, the potential benefits of Artificial Intelligence(Al) in education have gained significant momentum.
Foremost among these gains are its contributions to the measurement and evaluation processes that form the
foundation of education. In this context, this study examines the potential benefits, application areas, risks, and
recommendations that can be developed for the use of Al in educational measurement and evaluation, employing
a systematic literature review method. The research findings reveal that Al has the potential to offer significant
contributions to students (in-depth performance insights, individualized education, identification of at-risk
students, increased engagement and motivation), educators/administrators (time savings, automated grading,
increased efficiency, objective evaluation), and measurement-evaluation processes (validity/reliability analysis,
automated item generation, test improvement, data-driven decision-making). However, it is emphasized that
ethical violations that may arise with the use of Al should also be considered. Specifically, the importance of
adopting a controlled approach under teacher guidance in educational measurement and evaluation processes is
one of the key findings of the study. In this context, various recommendations have been presented in technical,
pedagogical, ethical, and legal dimensions for the effective and safe use of Al in educational measurement and
evaluation processes. These recommendations aim to maximize the benefits from the innovative opportunities

offered by Al while minimizing potential risks.

Keywords: Artificial Intelligence, Education, Measurement and evaluation, Potential benefits, Risks.

EXTENDED ABSTRACT
Introduction

This study aims to comprehensively examine the potential benefits and risks of integrating Artificial
Intelligenceinto measurement and evaluation processes in education, using a systematic literature review method.
The research highlights the opportunities offered by Artificial Intelligenceto students, educators, and
measurement-evaluation processes, such as in-depth performance analysis, personalized education, and automated
evaluation, while also drawing attention to potential risks, including ethical violations, data security concerns, and
bias. In this respect, addressing the pedagogical and ethical dimensions of Artificial Intelligencetogether, thereby
filling a gap in the existing literature, constitutes the unique and valuable aspect of the study. The findings
emphasize the importance of controlled use of Artificial Intelligenceunder teacher guidance, offering concrete
recommendations on the technical, pedagogical, ethical, and legal dimensions for effectively and safely
implementing this technology. These recommendations make significant contributions to the field by aiming to

maximize the innovative opportunities offered by Artificial Intelligencewhile minimizing potential risks.
Conceptual and Theoretical Framework

The rapid proliferation of digital technologies in education has necessitated the restructuring of traditional learning
and assessment processes. This transformation has profoundly impacted measurement and evaluation approaches,
particularly revealing the inadequacies of traditional tools in providing holistic performance assessments and
effective feedback. In this context, Artificial Intelligence(Al) stands out as an integrable solution for measurement
and evaluation processes in education. In the literature, academics and education stakeholders widely agree on
Al's potential to enhance assessment quality and efficiency, emphasizing its capabilities such as automated scoring,

instant feedback, and in-depth data analysis. The primary objective of this study is to comprehensively examine
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the potential uses, benefits, and possible ethical risks of Al in the field of measurement and evaluation in education.
In this regard, it aims to make a significant contribution to the literature by offering solutions to overcome the
limitations of existing approaches and by providing a holistic perspective on the pedagogical and ethical
dimensions of Al use. Finally, the research offers concrete recommendations across various dimensions for the

responsible and effective use of Al in education.

Concepts

1. Artificial Intelligence(Al) is a branch of science that enables computer systems to imitate human-like
abilities such as learning, problem-solving, and decision-making.

2. Measurement and Evaluation: Measurement and evaluation are processes that involve quantifying
observations (measurement) to determine the characteristics of a particular situation or object, and then

assigning meaning to these results to reach a judgment (evaluation).
Method

This research aims to thoroughly examine the potential benefits, current application areas, possible risks, and
methods for mitigating these risks associated with using Artificial Intelligencein educational assessment and
evaluation processes, through a systematic literature review. To this end, a detailed search strategy was employed
using leading academic databases, including Web of Science, Scopus, ERIC, ResearchGate, and TR Dizin.
Articles, theses, and conference papers obtained with predefined keyword combinations were meticulously filtered
according to predefined inclusion and exclusion criteria, guided by the PRISMA flow diagram. Two independent
researchers reviewed full texts of selected studies, and data extraction was systematically performed under themes
such as potential benefits, risks, ethical issues, and future recommendations. The collected data were analyzed
using a thematic coding method, aiming to comprehensively address the pedagogical and ethical dimensions of

Artificial Intelligence's role in this field.
Findings

The findings of this study reveal that integrating Artificial Intelligenceinto measurement and evaluation processes
in education offers significant benefits and potential risks. The data obtained indicates that Al contributes to these
processes in three main dimensions: the student, the educator, and the measurement-evaluation processes
themselves. Among the student-focused benefits, in-depth performance analysis and individualized learning
strategies are particularly notable. In contrast, educator and administrator-focused benefits include time savings,
automated scoring, and the possibility of more objective evaluations. Process-focused benefits encompass aspects
such as facilitating validity and reliability analyses, automating item generation, and enhancing data-driven
decision-making processes. However, the examinations conducted also reveal various risks associated with the use
of Artificial Intelligence. These risks include critical issues such as algorithmic bias, lack of transparency,
reliability problems, accountability concerns, and data security vulnerabilities. The findings emphasize the need
to ensure that this technology is used relatively, reliably, and ethically, while benefiting from the efficiency and

personalization opportunities offered by Artificial Intelligence.
Conclusion, Discussion, and Recommendations

This study reveals that the integration of Artificial Intelligenceinto educational assessment and evaluation
processes offers multifaceted benefits, including personalized feedback and performance analysis for students,

time savings and objective evaluation for educators, and validity-reliability analyses for assessment processes.
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However, it is emphasized that significant ethical and practical risks, including algorithmic bias, data privacy
concerns, and a lack of transparency, must also be meticulously addressed. Consistent with other studies in the
literature, Artificial Intelligenceshould be seen not as a tool to replace teachers, but as an assistant that strengthens
their professional roles and supports processes. In this context, the importance of training aimed at developing
teachers' Al literacy skills for the effective and responsible use of Artificial Intelligencehas been highlighted.
Recommendations suggest that Al technologies should be developed and implemented with an approach that aligns

with pedagogical goals, adheres to ethical principles, and prioritizes the human factor.

INTRODUCTION

The integration of digital technologies into current educational processes has necessitated a
radical restructuring of these processes (Senkivska, 2022). In this context, the use of technology
in education offers a wide range of advantages, from solving problems faced by disadvantaged
groups to diversifying and personalizing instruction, from accelerating and facilitating learning
processes to developing creative thinking and ensuring remote accessibility to education
(Giiniig, 2017). Traditional, teacher-centered, rote-learning-based, and mostly multiple-choice
test-characterized education systems have given way to modern educational paradigms that
center the learner and emphasize the application and transfer of knowledge. This transformation
is closely related to the capacity of developing technologies to perform basic operations via
computers (Karakaya et al., 2024). This change has also profoundly affected assessment
methods in education. As a fundamental component of the modern education system,
assessment serves multiple purposes, including facilitating student learning, determining
instructional outcomes, and informing educational policies (Tan et al., 2025). This is because
the acquisition of knowledge requires testing; whether knowledge has been learned is
determined and evaluated through measurement tools (Yesilyurt, 2025). Furthermore,

assessment is the backbone of quality education (Sok & Heng, 2023).

Parallel to the rapid development in education and training processes, the evolution of
measurement processes into an assessment system supported by innovative technologies has
become an inevitable necessity. The traditional measurement and evaluation methods widely
applied today appear to be a hindrance in obtaining healthy results in a system where innovative
technologies are integrated into education and training processes to the extent of creating a
paradigm shift (Bulut & Akyildiz, 2024). However, traditional measurement and evaluation
tools may be insufficient in holistically assessing student performance and providing effective
feedback (Gao & Grisham-Brown, 2011). Furthermore, in traditional approaches, validity
issues can sometimes arise in teacher-made tests (Effendi & Mayuni, 2022). For these reasons,
it is crucial to revise measurement and evaluation processes in line with the requirements of the
current age. Especially considering the expansion of Artificial Intelligence(Al)-based tools in

education with various applications in different disciplines (Naidu & Sevnarayan, 2023; Temur,
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2024a), the potential use of Al in the field of measurement and evaluation is also increasing
(Bulut et al., 2024; Owan et al., 2023; Sahin et al., 2024). In this context, an Al transformation
is also underway in measurement and evaluation research in education (Ayva et al., 2024).
Indeed, one of the significant reflections of the rapid spread of innovative technologies in the
educational world is observed in the field of measurement and evaluation (Bulut & Akyildiz,
2024). Recent developments in the field of Al have led to the emergence of automated essay
scoring systems that promise efficient, reliable, and objective evaluation of written texts
(Incecay et al., 2024). Moreover, the elements that need to be considered when preparing
instructional materials and especially measurement tools, such as "economy, practicality, and
individual needs," have begun to be frequently emphasized as the development of technology
and the active use of Al in education and training have started, and "AI" has entered the scene

as a facilitating tool (Yesilyurt, 2025).

Academics, in their research, consistently highlight Al's role as a valuable tool in measurement
and evaluation, emphasizing its capacity for diverse assessment methods, immediate and
comprehensive feedback, and robust data analysis capabilities (Gliler et al., 2025; Korkmaz et
al., 2025; Olger et al., 2025). They also identify specific benefits for autonomous evaluation,
enhanced integrity, assignment checking, and automated assessment systems (Khan et al., 2024;
Kuzembayeva et al., 2025), noting that Al improves evaluation quality and ease of use (Tovar
& Gutiérrez Ocegueda, 2025). Similarly, teachers across various disciplines recognize Al's
potential in question preparation, data analysis, efficient and rapid evaluation, and identifying
student deficiencies (Seyrek et al., 2024; Senel, 2024). Preschool and science teachers, in
particular, emphasize Al's utility in developmental evaluation, objective measurement through
precise data analysis, and multi-criteria evaluation opportunities, preventing measurement
errors (Kiigiikkara et al., 2024; Sanca, 2022). Furthermore, school administrators and
information technology teachers concur that Al automates tasks like data analysis and feedback,
making evaluations more objective and accelerating performance assessment (Kaya, 2024;
Danisg, 2025). Prospective teachers also foresee the benefits of Al in individualized student
assessment and addressing knowledge gaps (Cam et al., 2021). Collectively, these perspectives
underscore a broad consensus among educational stakeholders regarding the significance of Al
in measurement and evaluation, particularly its potential in data analysis, automated scoring,

feedback provision, and process acceleration.

The primary objective of this study, in light of the available information, is to comprehensively
explore the potential applications, benefits, and potential ethical implications of Al in
educational measurement and evaluation. Furthermore, examining the impact of Al use on

measurement and evaluation processes, which are among the most critical components of
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education, in parallel with its increasing prevalence in education, is also an important objective
of this research. Moreover, in line with the findings obtained, recommendations have been
presented for a more responsible and effective use of Al in educational measurement and

evaluation processes.
METHODOLOGY

This study aims to thoroughly examine the potential benefits, current application areas,
potential risks, and recommendations for minimizing these risks associated with Al use in
educational measurement and evaluation processes, employing a systematic literature review
method. Systematic literature reviews are a scientific method that involves carefully selecting
and analyzing previously published scientific works according to meticulously defined criteria
to find answers to specific research questions (Karasar, 2023). In this context, the research aims
to comprehensively analyze the relevant literature through a meticulously designed, multi-step

process.
Databases and Search Strategy

To ensure access to current and authoritative sources in the literature for the literature review,
the leading scientific databases were used. These databases and the search strategy used are as

follows:

e Web of Science (WoS)
e Scopus

e ERIC

e ResearchGate

e TR Dizin
Detailed searches were conducted for each database using the following keyword combinations:

e ("Artificial Intelligencein education", "Al education", "education AI") and ("assessment
evaluation", "evaluation assessment", "exam", "test", "grading")

o ("Artificial Intelligence", "AI") AND ("assessment in education", "evaluation in
education")

e ("potential benefits", "opportunities", "advantages", "effectiveness") or ("potential

nn nn

risks", "ethical issues", "ethical dilemmas", "disadvantages", "limitations")

o ("future perspectives", "future trends", "recommendations")

Although no restrictions were applied regarding the publication year during the search process,
priority was given to current literature, especially from the last 6 years (2018-2024), to reflect

the rapid developments in Al and assessment-evaluation in education. In terms of language

USBED, 8(14), 2026, ilkbahar / Spring



limitations, the focus was on English and Turkish publications, which constitute a significant

Siileyman TEMUR

portion of academic production.

Inclusion and Exclusion Criteria

Inclusion Criteria:

Studies directly addressing Al applications in educational assessment and evaluation
processes.

Studies examining the potential benefits, risks, and ethical implications of Al
applications in assessment and evaluation.

Articles published in peer-reviewed journals, theses, conference papers, and book
chapters.

Studies with a clearly stated research design and findings.

Exclusion Criteria:

Studies that generally address Al or assessment and evaluation, but do not focus on the

relationship between the two.
Publications for which the full text is not accessible.
Publication types other than journal articles, theses, conference papers, or book chapters

(e.g., opinion pieces, news articles, promotional materials, blog posts).

Study Selection Process and Data Extraction

The selection of acquired sources was carried out through an objective and repeatable process.

All studies identified as a result of the search were first pre-screened based on inclusion and

exclusion criteria by examining their titles and abstracts. The full texts of studies deemed

suitable after pre-screening were obtained and read in detail to make the final inclusion

decision. Two independent researchers conducted this process to reduce potential biases and

ensure consistency.

The study selection process and stages were visualized using the “PRISMA Flow Diagram”

(Figure 1). This diagram presents the entire process step-by-step, from the initial number of

studies obtained from databases to screening, eligibility assessment, and the final number of

included studies.
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Figure 1. Systematic Review Process For The Use Of Al In Measurement And Evaluation
(PRISMA Flow Diagram)

Systematic Review Process for the Use of Al in Measurement and Evaluation (PRISMA Flow Diagram)
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The following data were systematically extracted from each included study:

e Study Aim/Research Questions

e Method Used

e Main Findings

e Potential Benefits of Al in Educational Measurement and Assessment Processes

e Potential Risks and Ethical Issues Related to Al in Educational Measurement and
Assessment Processes

e Future Recommendations

The obtained sources were first filtered by examining their titles and abstracts in line with the
research objectives. Then, the full texts of the sources deemed suitable according to the
determined criteria were accessed and analyzed in detail. In this analysis process, key themes
such as Al's contributions to measurement and evaluation processes (automatic grading,
individualized feedback, item analysis, etc.), the current situation in application areas, potential
risks (ethical issues, data security, bias, etc.), and strategies developed or proposed to reduce
these risks were identified. The systematic review and analysis of the literature aimed to gain a
deep understanding of the current knowledge base of Al in educational measurement and

evaluation, the perspectives of different researchers on this topic, and future research and
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application areas. This approach ensured that the study's findings were based on solid

foundations and offered a comprehensive perspective.
Data Analysis

The collected literature was analyzed in detail using the thematic coding method. In this
analysis process, predetermined main categories, including potential benefits, potential risks,
and ethical issues related to the use of Al in measurement and evaluation processes in education,
served as a basis. Thematic coding is a qualitative analysis method that enables the systematic
identification and classification of recurring themes, concepts, and patterns within textual data
(Baltaci, 2019).

As a result of the analysis, the number of included studies, their type (e.g., experimental,
qualitative, mixed methods), publication year range, and central themes were summarized in
tables. These tables allowed for the transparent and understandable presentation of the study's
findings. The reviewed literature played a critical role in establishing the conceptual and
analytical framework necessary for evaluating the use of Al in measurement and evaluation
processes in education. This framework aims to make a significant contribution to the literature
by addressing the role of Al in measurement and evaluation, considering both its pedagogical

and ethical dimensions.

FINDINGS
Definition of AI and Its Use in Education

Al systems are tools that can be trained to simulate the human brain and perform routine tasks
using large datasets, which McCarthy (2007, p. 2) defined as "the science and engineering of
making intelligent machines" (Bengio et al., 2021). In general, Al can be characterized as
computerized systems capable of performing tasks typically associated with human
intelligence, such as learning, problem-solving, and achieving goals under specific or uncertain
variable conditions (Dalton, 2024).

In education, Al refers to the application of intelligent computer systems to perform functions
that typically demand human cognitive abilities, such as personalized learning, data analysis,
and performance evaluation (Temur, 2024a). Within this context, educators can leverage Al's
capabilities to analyze extensive student data, identify patterns and trends, and glean insights
into individual learning needs (Cavus, 2024). Lameras and Arnab (2022) point out that Al in
education, a field of interest for approximately three decades, encompasses the design,
implementation, and evaluation of tools, pedagogical models, teaching strategies, and
frameworks, as well as the ethical implications and necessary teacher competencies for its

practical use. Recent national and international studies (Ilham et al., 2024; Temur, 2025a;
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Yadav & Anubha, 2024) consistently demonstrate a significant surge in research dedicated to

the application of Al within the educational domain.

Sharma and Kumar (2023) emphasize the potential of AI to revolutionize learning
environments, stating that this technology has garnered significant interest from educators,
researchers, and policymakers. Temur (2024a) classified the potential application areas
emerging from the integration of Al into educational processes as adaptive learning,
instructional evaluation, virtual classrooms, smart campuses, and intelligent teaching robots.
Furthermore, the impact of Al in education is supported by studies conducted in various fields
such as language teaching, music education, museum education, and mathematics education
(Cangal et al., 2025; Keles, 2024; Nayiroglu & Tutak, 2024; Ozdemir, 2024; Schuster, 1986;
Tiirker, 2024). Additionally, potential benefits that Al can provide in the field of education
include personalized learning experiences (Popenici & Kerr, 2017), development of problem-
solving skills (Cui & Wang, 2017), automated assessment and feedback (Ndukwe et al., 2019),
accessibility and inclusivity (Cardona et al., 2023), interactive learning tools (Ayala-Pazmifio,
2023), improved teaching methods (Celik at al., 2022), academic achievement and motivation
(Peras at al., 2023), curriculum design (Algahtani et al., 2023), and facilitation of administrative
tasks (Qin at al., 2020).

In line with this information, the study provides a detailed examination of the potential benefits
of integrating Al into educational assessment and evaluation processes. The study presents the
advantages that Al offers to students, teachers, and administrators, as well as its effectiveness
in this field, by compiling current literature findings. Furthermore, the possibilities offered by
Al-based solutions have been evaluated across a broad spectrum. Accordingly, many benefits
have been emphasized, from contributing to teachers' professional time management to the
capacity for more accurate and objective evaluation of student performance. Additionally,
specific application areas of Al such as test development, scoring, providing feedback, and
creating individualized education strategies, have been addressed. Finally, various tools and
methods that Al can apply in educational measurement and evaluation are listed, and findings

on the effectiveness of this technology are expressed in light of current studies in the literature.
Potential Benefits of AI Use in Measurement and Evaluation Processes in Education

Al-powered data analysis tools surpass traditional assessment approaches, enabling educators
and administrators to gain in-depth insights into student performance, identify trends, predict
future academic outcomes, and suggest targeted interventions for students in need of support
(Bulut et al., 2024). The rapid development of Al technologies has brought significant
innovations and improvements to assessment and evaluation processes in schools (Boduroglu

& Yigiter, 2024). Indeed, Al utilizing advanced technologies such as data analytics, machine
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learning, and natural language processing, enables the validity and reliability analysis of exams
and tests (Dumlu et al., 2024).

The integration of Al into assessment and evaluation processes offers significant advantages
not only for students but also for teachers and administrators (Baker et al., 2016). This is
because assessment and evaluation, a critical part of the teaching and learning process, is an
area where teachers spend almost one-third of their professional time (Stiggins, 2014). In this
context, Al-based solutions provide teachers with the opportunity to assess student performance
more accurately, quickly, and objectively, while also enabling the development of
individualized educational strategies tailored to students' needs (Bittencourt et al., 2020). Huang
et al. (2023a) stated that Al systems support educators by saving time in identifying and
designing assessment tools/methods appropriate for the curriculum, goals, and objectives.
Furthermore, Boduroglu and Yigiter (2024) stated that Al has potential benefits in areas such
as test content validity, item difficulty analysis, item discrimination analysis, test time
management, language and comprehensibility control, bias analysis, test internal consistency,
rubric creation, automatic scoring, and feedback provision. Cavus (2024) also stated that
specific areas where Al can be effectively applied in measurement and evaluation processes in
education include grading, predictive data analysis, administrative analyses, similarity

detection, data visualization, and the design of various assessment tools.
Studies on the Effectiveness of Al in Educational Measurement and Evaluation

Numerous recent academic studies support the potential of Al in measurement and evaluation.
These studies reveal the innovations that Al offers compared to traditional methods, the benefits

it provides, and some of the challenges it encounters.

Research indicates that Al can enhance the effectiveness of distractors in assessment tools,
thereby improving item discrimination (Ceylan & Gokge, 2024). In automated essay scoring,
Al-based language models like ChatGPT-4.0 have shown comparable reliability to human
evaluators, promising to alleviate educator workload and ensure consistent evaluations in
foreign language writing assessments (Incecay et al., 2024). Furthermore, Al detection tools
show promise in measuring psychomotor skills, with findings suggesting that their data aligns
closely with expert observations (Kucam & Malakcioglu, 2024). Al also significantly supports
teachers in refining the psychometric properties of their assessments, contributing to enhanced
test validity and reliability through diverse analyses and feedback (Boduroglu & Yigiter, 2024).
Beyond specific tool development, Al shows broad applicability across educational levels. In
preschool education, Al-supported models can personalize instruction and utilize data-driven
measurements, thereby optimizing teaching processes and addressing individual student needs

(Giiven & Yumugan, 2024). The academic community generally concurs on Al's valuable role
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in measurement and evaluation processes, with detailed examinations highlighting the benefits
of tools like ChatGPT in these contexts (Bulut & Akyildiz, 2024). Despite these advancements,
challenges remain. Studies on Al-generated exam content reveal inconsistencies in question
appropriateness, length, and difficulty, underscoring the necessity of human oversight and
expert guidance to ensure quality and effectiveness (Yesilyurt, 2025). Overall, while Al offers
substantial advantages in automated scoring, feedback provision, and psychometric
improvement, its practical and reliable integration into educational measurement and evaluation

processes necessitates continuous human expertise and supervision.

When these studies are evaluated collectively, it becomes apparent that Al has significant
potential for application in the field of measurement and evaluation, offering distinct
advantages, particularly in areas such as automated scoring, providing feedback, and enhancing
the psychometric properties of tests. However, it is also emphasized that human expertise and

continuous supervision are required for Al to be used effectively and reliably.

Within the framework of this information, specific application areas of Al in the measurement
and evaluation field of education, along with the potential advantages these applications can

provide, are presented below.

Specific Application Areas and Potential Advantages of Al in Educational Measurement

and Evaluation

e Automated Grading: Teachers can save significant time by utilizing automated grading
systems, allowing them to focus more on core tasks such as lesson planning and
providing student support (Adiguzel et al., 2023; Whitmer et al., 2023).

e Learning Analytics Tools: Educators can effectively utilize learning analytics tools to
monitor student progress comprehensively. These tools enable them to identify students
who are at risk and facilitate data-driven decision-making aimed at improving overall
student learning outcomes (Onder et al., 2023).

e In-depth Performance Insights: AI can transform assessment and evaluation in
education by enabling students to gain in-depth performance insights (Cavus & Kuzilek,
2024). Al can identify students' conceptual or procedural deficiencies through detailed
error analysis and observe problem-solving approaches by tracking learning processes.
This enables personalized feedback tailored to each student, while also identifying
learning styles to facilitate the personalization of course materials (Eaton, 2023). Thanks
to Al's predictive analytics capabilities, students' future difficulties can be anticipated,
laying the groundwork for proactive interventions. All of this can help educators
understand how students learn, creating more effective and personalized learning

environments.
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Various Digital Tools: Al-powered tools such as formative assessment tools
(Mentimeter, Nearpod, and Socrative), digital portfolios (Google Sites and WordPress),
data visualization tools (Google Data Studio, Infogram, and Tableau), gamification
tools (Classcraft, Kahoot!, and Quizlet), and digital assessment tools (Edulastic,
ExamView, and Google Forms) can be effectively used in assessment and evaluation
processes (Cavus, 2024; Owan et al., 2023).

The use of large language models in educational assessment and evaluation
encompasses automated item generation, assessment tool development, assessment tool
review and validity checking, automated scoring, formative assessment, and analysis of
test results (Ciim, 2024).

Scoring of Open-Ended Items: Al offers significant potential in scoring open-ended
items through advanced "natural language processing" (NLP) and "machine learning"
(ML) techniques (Beiting-Parrish & Whitmer, 2023). Studies in the literature (Alers et
al., 2024; Jukiewicz, 2024; Poole & Coss, 2024; Yigiter & Boduroglu, 2025) have
generally shown a strong correlation between student responses and Al and human
scores. However, studies on Al performance in scoring handwritten open-ended items
appear to be limited, and the issue has not yet been fully clarified.

Automated Item Generation: Today, open-ended items can be generated with Al tools
(Karakaya, 2024). A literature review by Kurdi et al. (2019) found that studies on
automated item generation have increased since the mid-2010s.

Cost-Effectiveness and Objectivity: Al-powered assessment tools have the potential to
offer faster and potentially more accurate and objective assessments at a lower cost
compared to human evaluators (Naidu & Sevnarayan, 2023). Al systems reduce
inconsistency (the reliability problem) stemming from fatigue, distraction, or subjective
judgments in human assessment by consistently applying scoring criteria. However, the
claim that Al increases "objectivity" is a contradictory and incomplete argument in the
context of algorithmic bias research in the relevant literature. This is because if the
historical data used to train Al systems contains societal and cultural biases (Thalpage
et al., 2025), the Al system learns these biases and systematically reproduces them
(Whittlestone et al., 2019). Consequently, even if the assessment process is purged of
human subjectivity, the algorithm itself can produce unfair and discriminatory outcomes
against certain demographic groups (e.g., based on race, gender, or socio-economic
status) (Wang & Redelmeier, 2025). This situation suggests that while Al enhances
technical reliability, it can significantly compromise its ethical validity and the principle

of fairness (Temur, 2025c). Therefore, while emphasizing cost-effectiveness and
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potential objectivity, it must be stated that continuous oversight and corrections to

reduce algorithmic bias are vital for Al systems to be fair, inclusive, and ethically valid.

e Student Engagement and Motivation: Cevrimi¢i degerlendirme metodolojilerine
oyunlastirmanin entegrasyonu, 0grenci katilimmi ve motivasyonunu 6nemli 6l¢lide
artirabilir. Daha siiriikleyici ve keyifli bir degerlendirme deneyimi yaratarak,
oyunlastirma genel 6grenme ¢iktilarini iyilestirme potansiyeline sahiptir (Kapp, 2012).

e Language Learning and Writing Skills: Al-powered NLP tools provide substantial
support for students in language acquisition and enhancing writing skills. These tools
facilitate learning by providing targeted feedback on crucial aspects such as grammar,
spelling, and punctuation (Owan et al., 2023).

e Determining Instructional Effectiveness: Al-based assessment and evaluation tools can
provide educators with valuable insights into the effectiveness of their teaching
methodologies. By analyzing assessment data, these tools help teachers identify specific
areas where adjustments to their teaching strategies may be necessary (Huang et al.,
2023b). This capability supports a data-driven approach to instructional improvement.

e Identification of At-Risk Students: Al-powered tools offer a significant advantage in
identifying students who may need additional support. By analyzing student data,
including test scores and attendance records, these tools can discern patterns indicative
of a need for intervention. This capability helps educators proactively identify students
at risk of falling behind, as highlighted by Sato, Shyyan, Chauhan, and Christensen
(2024). Consequently, this allows teachers to provide targeted support precisely to those
students who need it most, as emphasized by Delgado et al. (2020).

e Performance Management: In performance management processes, Al applications can
be used to objectively evaluate and improve teacher performance (Buck & Marrow,
2018).

e Increased Efficiency: In a study on the use of generative Al in assessment and evaluation

processes, Terwiesch (2023) reported that the approximately 20 hours of work typically

required to create an exam were reduced to 10 hours, resulting in a 50% efficiency

increase thanks to generative Al.

As in many disciplines, the increasing use of Al technologies in educational sciences brings
significant transformations, especially in measurement and evaluation processes. The time- and
labor-intensive nature of traditional measurement and evaluation approaches, along with their
limited ability to respond to individual differences, has highlighted Al's potential in this field.
Al-based systems have the potential to enhance students' learning processes by making them

more dynamic, interactive, and personalized, while also reducing the workload of educators
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and administrators and optimizing decision-making processes (Tanberkan et al., 2024). From
this perspective, the comprehensive potential benefits that Al can provide to measurement and
evaluation processes are detailed in Figure 2, which clarifies the conceptual framework and
presents a graphical summary to facilitate understanding. This visualization helps to understand
the benefits detailed in the text from a holistic perspective and concretizes Al's transformative

power in this field.

Figure 2. Potential Benefits of Using Al in Measurement and Evaluation Processes in

Education
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In addition to the potential benefits offered by Al technologies in education, particularly in
assessment and evaluation processes, significant risks and ethical concerns also arise from their
use. The high data processing and computational capacity of Al systems in decision-making
processes bring to the forefront issues of moral and social responsibility. This section provides
a detailed discussion of the potential risks associated with the use of Al in educational
assessment and evaluation processes, in light of international legal and ethical regulations, as

well as academic and teacher perspectives.
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Risks Associated with the Use of AI in Measurement and Evaluation Processes in

Education

While the conveniences offered by Al technology to human life cannot be overlooked, the
development of this technology also brings increasing ethical concerns to the forefront. The
fact that Al systems have more data and computational power than humans in decision-making
processes reinforces the importance of these systems acting in accordance with moral values
(Temur, 2024b). Southgate (2019) identified Al bias and the lack of transparency in Al systems
as the most urgent ethical issues in Al applications in education. Dignum (2018) drew attention
to concerns in the ethical dimension of Al including the moral, social, and legal consequences
of Al's decision-making process, the issue of responsibility, and the problem of control.
Furthermore, the concept of Al singularity has also been recently discussed in relation to the
ethical implications of Al. This concept entails the prediction that Al systems will develop
autonomously and enter a process that will surpass human control, ultimately leading to
technological singularity (Kurzweil, 1990). In this context, since the birth of Al, the concern
that this technology could develop uncontrollably and pose a threat to humanity has become
widespread (Koroglu, 2017). Therefore, questions such as "Can a robot perform good or bad
actions?" and "Are robots a threat to humanity?" are frequently debated in the public sphere.
Ersoy (2020) emphasizes that one of the most fundamental questions regarding Al is who will
be responsible for the errors caused by Al. Moreover, rapid advancements in technology, along
with the development of Al hardware and software, raise new ethical issues regarding the
possibility of these systems exceeding human control and making their own independent
decisions in the future (Oztiirk Dilek, 2019). This situation raises uncertainties about whether
Al poses a threat or an opportunity for humanity. Therefore, more comprehensive research in

the field of Al is crucial to answering these questions.

As a direct consequence of these advancements, while Al-powered innovations undoubtedly
present promising opportunities for developing more robust, efficient, and personalized
assessments, they simultaneously introduce serious concerns. These concerns primarily revolve
around the critical psychometric properties of validity and reliability, as well as ethical
considerations such as fairness, transparency, equity, and overall test security (Hao et al., 2024).
These algorithms can inadvertently perpetuate or even exacerbate existing biases present in
their training data. Within an educational context, such algorithmic bias has the potential to
exacerbate existing inequalities and disadvantage specific student groups by unfairly
influencing assessment outcomes, such as test scores or grades (Bulut et al., 2024). The
existence of algorithmic bias in Al-based evaluation systems has been demonstrated with

concrete examples in the literature. Indeed, in the e-evaluators examined by Bridgeman et al.,
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African-American male students were found to systematically receive slightly lower scores
from automated evaluation systems compared to human evaluators (Litman et al., 2021). This
situation illustrates the general finding presented by Wang and Redelmeier (2025) that Al can

produce biases related to race and gender.

Furthermore, an Al application used to evaluate job applications at St. George's Medical School
in London disregarded the academic achievements of female candidates and those from certain
countries, such as Pakistan, discriminating solely based on gender and nationality, and
automatically rejected many applications (Oztiirk Dilek, 2019). These concrete cases confirm
the potential of Al systems to create unfair and artificial barriers against minority and
disadvantaged groups in education and similar fields. Naidu and Sevnarayan (2023) emphasize
that, despite the numerous possibilities offered by the use of Al in online assessment, it is
critically important to approach this approach cautiously and consider the ethical implications
for academic integrity in online assessment. Furthermore, various academic and teacher groups
also draw attention to the risks of using Al. In a study by Giiler et al. (2025), academics
highlighted potential dangers, including a lack of reliability and the risk of discrimination, in
measurement and evaluation processes. Sanca (2022) also reported that science teachers

expressed limitations of Al such as its limited ability to perform sentiment analysis.

To mitigate the inherent risks associated with integrating Al in educational assessment, various
international initiatives have been launched. A notable example is the "Duolingo English Test's
Responsible Al Standards" (Johnson, 2024), which guides the collaborative and judicious
application of Al and human expertise. This framework aims to ensure the development of
reliable, safe, and practical assessments for all stakeholders. Similarly, the "National Council
of Measurement in Education" established the "Special Interest Group on Al in Measurement
and Education" (AIEM) in 2025. AIEM's primary objective is to advance both theoretical and
applied research concerning the use of Al in educational measurement, with a key focus on

establishing comprehensive guidelines for its ethical implementation.

In conclusion, these risks indicate that a cautious approach must be adopted when integrating
Al into educational measurement and assessment processes. Establishing ethical principles,
minimizing algorithmic biases, and maintaining human oversight are essential to fully leverage

Al's potential in this field and prevent possible negative consequences.

Within this framework, the risks associated with integrating Al into education assessment and
evaluation processes are presented in detail in Figure 3, incorporating both visual and textual

elements.
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Figure 3. Risks Related to the Use of Software in Measurement and Evaluation Processes in

Education
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The potential benefits and accompanying risks that Al technologies bring to educational
measurement and assessment processes offer an important roadmap for future work in this area.
The practical and ethical use of Al in education requires technological advancements to
progress in harmony with pedagogical principles. Accordingly, it is essential to consider the
recommendations detailed below to maximize the potential of Al in measurement and
assessment while minimizing potential adverse outcomes. These recommendations are
presented under four main headings: technical and pedagogical development, ethical and fair

use, implementation and process management, and legal and institutional framework.

Suggestions for Future Work

Given the potential benefits and possible risks mentioned above, it is crucial for future studies
to focus on the following recommendations for the practical and ethical use of Al in

measurement and evaluation processes:
Technical and Pedagogical Development-Oriented Recommendations

e Adoption of Hybrid Approaches: The development of hybrid models should be
encouraged, where Al-supported automated assessment systems are combined with
human expertise, especially in evaluating complex or open-ended responses.

e Development of Adaptive Assessment Systems: The focus should be on the widespread
adoption of adaptive Al-based assessment systems that can adjust to students' learning

paces and styles, dynamically modify difficulty levels, and provide immediate feedback.
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Utilization of Al in Enhancing Teacher-Created Tests: User-friendly Al-based
platforms should be developed to enable teachers to more easily and accurately analyze
the psychometric properties (validity, reliability, and item analysis) of their self-
prepared tests with the aid of Al tools.

Ethical and Fair Use-Oriented Recommendations

Research on Reducing Algorithmic Biases: In-depth research should be conducted to
detect and minimize potential biases in Al algorithms. This research is critical for
developing fairer and more equitable assessment systems, as stated by Sato et al. (2024).
Focus on Transparency and Explainability: Efforts should be made to make the
decision-making processes of Al-based assessment systems more transparent and
explainable.

Increasing Student Inclusivity and Accessibility: Al tools should be designed to enable
more effective participation of students with learning difficulties or special needs in
assessment processes. For example, features such as speech recognition, text-to-speech
conversion, and alternative presentation formats can be integrated. This is a prerequisite

for inclusive measurement and evaluation (Temur, 2025b).

Implementation and Process Management-Oriented Recommendations

Establishment of Periodic Evaluation Mechanisms: Regular and systematic evaluation
mechanisms should be established to monitor the impact of Al on teaching and learning
(Tovar & Gutiérrez Ocegueda, 2025).

Continuous Analysis of Teacher and Student Feedback: Feedback data should be
regularly collected and analyzed from both teachers and students to adjust and improve
the implementation of learning strategies continually.

Development of Teachers' Al Competencies: To ensure the effective and ethical
integration of Al-powered assessment systems into teaching and learning processes,
teachers need to acquire specific competencies through systematic and structured
professional development programs. These programs, based on international standards
such as the UNESCO ICT Competency Framework (United Nations Educational,
Scientific and Cultural Organization, 2018), should focus on two main competency
areas: Al Literacy and Ethical Awareness (ethical issues such as fundamental Al
concepts, algorithmic operating principles, data privacy, algorithmic bias, and the
preservation of academic integrity) and Competence in Using and Analyzing Al-
Powered Assessment Tools (selection and application of tools such as automated

scoring systems and adaptive tests, interpretation of large datasets, and personalization
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of teaching strategies based on these analytical outputs). The design of professional
development programs should include at least 40 hours of theoretical and practical
workshops, with an emphasis on practical project development activities that utilize
teachers' real classroom materials, aiming to transform competencies into lasting
learning. Finally, the success of the program and the level of teacher competency should
be measured multidimensionally, not only through knowledge tests but also through
portfolio-based practical projects developed and self-assessment forms reflecting
adherence to ethical principles, and supported by monitoring in-class application

performance.
Legal and Institutional Framework-Oriented Recommendations

e Development of Ethical and Legal Frameworks: Comprehensive ethical and legal
frameworks for the use of Al in measurement and evaluation processes in education
should continue to be developed at national and international levels.

e Promoting Interdisciplinary Collaboration: Interdisciplinary collaboration should be
encouraged among Al experts, educators, ethicists, legal professionals, and
policymakers to foster a more comprehensive understanding of the field. Arastirmada

verilerin hangi yontem ve araclarla elde edildigi belirtilir.

DISCUSSION and CONCLUSION

With the rapid integration of digital technologies, existing educational paradigms are
undergoing a radical transformation. In this context, the integration of Al technologies into
assessment and evaluation processes has the potential to support student learning and increase
educator efficiency (Bolender et al., 2024). However, it is necessary to distinguish between the
benefits that Al has been documented to provide in the literature and those that have been
practically proven, and those that are still at a theoretical level or in a potential stage. When
examining the potential benefits within the scope of the study, these advantages have been
classified into three main groups: student-oriented, educator-oriented, and those aimed at
improving assessment and evaluation processes. Moreover, the benefits of Al need to be
distinguished between those proven and documented in practice in the literature and those that
are still theoretical or potential. Indeed, proven benefits include practical applications such as
measurable time savings and educator efficiency provided through automated scoring and rapid
data analysis. In contrast, theoretical benefits represent ambitious goals that have not yet
reached their full potential and require further research and ethical maturity, such as accurately
predicting students' risk of academic failure, developing deeply individualized educational

strategies, or automatically improving the psychometric properties of tests.
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These benefits are areas where Al applications are already providing efficiency gains, and their

results are widely documented in academic literature:

1.

Educator and Administrator-Focused Benefits:

Time Saving and Automated Scoring: Automatic grading and scoring of tests, especially
multiple-choice, true-false, and even short-answer questions. This provides educators
with measurable time savings.

Data Analysis and Feedback: Faster and more accurate analysis of student performance
data using Al tools and provision of initial feedback based on this analysis.

Benefits for Assessment and Evaluation Processes:

Objectivity and Consistency: Automated scoring systems increase the objectivity and
consistency of the evaluation process by minimizing subjectivity caused by human
factors.

Use of Various Digital Tools: Support for assessment tool design (e.g., rubric drafting)

and facilitation of the use of different digital tools in processes.

B. Theoretical or Potential Benefits (Future Development Areas)

These benefits are based on the advanced analytical capabilities offered by Al, but require

further application, ethical regulation, and academic evidence to reach their full potential:

3.

Student-Focused Benefits:

Identifying At-Risk Students and Academic Predictions: Predicting student academic
outcomes and early identification of student failures (at-risk students) are key targets
for developing learning analytics tools.

Individualized Strategies: Developing fully individualized educational strategies based
on in-depth performance information.

Deep Performance Analysis: More complex and qualitative outcomes, such as
increasing student engagement and motivation, and improving language learning and
writing skills.

Benefits for Assessment and Evaluation Processes:

Psychometric Improvement: Automation of validity and reliability analyses of tests and
improvement of the psychometric properties of tests based on these analyses.
Automated Item Generation and Distractor Effectiveness: Fully automated item

(question) generation with Al and increased effectiveness of distractors.

Consequently, applications such as automated grading, data analysis, and feedback provision

demonstrate that Al is a proven facilitator in measurement and evaluation. Meanwhile,
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ambitious outcomes such as risk identification, academic outcome prediction, and
individualized strategies represent the transformative potential that Al has yet to achieve fully.
Academic and teacher opinions in the relevant literature reflect a broad consensus on the

effectiveness of Al in data analysis and automated scoring.

However, the use of Al in educational measurement and evaluation processes also brings certain
ethical and practical risks. Algorithmic bias, lack of transparency, data security and privacy,
misleading results, technical failures, and over-reliance are significant risks that need to be
meticulously addressed for Al systems to be used fairly, reliably, and effectively. Being aware
of these risks and adhering to internationally developed ethical guidelines and legal regulations
is vital to minimizing the adverse effects of Al Initiatives such as the "Duolingo English Test's
Responsible Al Standards" and the "National Council on Measurement in Education's AIEM
Special Interest Group" are important steps taken towards developing ethical and reliable
practices in this field. Academician and teacher opinions also highlight the benefits of Al, such
as its robust and sensitive data analysis capabilities, qualified data analysis, and process-
oriented evaluation, as well as its limitations, including limited emotion analysis and issues

with level appropriateness in test creation processes.

Considering all these potential benefits and possible risks, a careful and balanced approach is
necessary for the use of Al in educational assessment and evaluation processes. The automation,
personalization, and in-depth analysis capabilities provided by AI undoubtedly have the
potential to improve the quality of education. However, it is essential that these technologies
are developed in line with ethical principles and that algorithmic biases are continuously
monitored and minimized. Most importantly, as stated by Dillenbourg (2016), the transition to
digital education and the rise of Al do not mean that teachers' traditional roles will be
eliminated. Al should not be seen as a tool that replaces the teacher, but rather as a supporter
that strengthens the teacher's role, making them more efficient and effective. Teachers will
continue to play a central role in interpreting the data provided by Al, adapting it to student
needs, and making pedagogical decisions that require a human touch. In this context, it is crucial
to develop teachers' Al literacy skills and provide them with the necessary training to utilize Al
tools and manage potential risks effectively. Teachers who strategically utilize the opportunities
offered by Al to enrich assessment and evaluation processes will ultimately contribute to
students having a higher-quality learning experience and to the overall improvement of the

education system.
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