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ABSTRACT

Although artificial intelligence (Al) has become a potential driver in the field of education, little is known about stakehol-
ders’ perspectives. To address this issue, this qualitative inquiry paper attempted to determine the views of pre-service
teachers regarding the role of Al in mathematics instruction. A total of 72 pre-service mathematics teachers participated in
the survey, which consisted of open-ended questions. The gathered data was analyzed by seven-phase method. Although
pre-service teachers believe ChatGPT can support students in terms of cognitive and affective factors, it has some disad-
vantages including preventing thinking and ethical concerns. In addition, the study reports the areas in which the partici-
pants thought of using ChatGPT in mathematics education. Finally, the paper discusses the use of ChatGPT in educational
settings and applications of Al in teacher education.

KEYWORDS Artificial Intelligence, ChatGPT, Mathematics education, Future Teachers, Perspectives

RESUMEN

Aunque la inteligencia artificial (IA) se ha convertido en un motor potencial en el ambito de la educacidn, se sabe poco
sobre las perspectivas de las partes interesadas. Para abordar esta cuestidn, este trabajo de investigacion cualitativa tratd
de determinar las opiniones de los profesores en formacion sobre el papel de la IA en la ensefianza de las matematicas. Un
total de 72 profesores de matematicas en formacidn participaron en la encuesta, que consistié en preguntas abiertas. Los
datos recogidos se analizaron mediante el método de siete fases de Lester et al. (2020). Aunque los PT creen que ChatGPT
puede apoyar a los estudiantes en términos de factores cognitivos y afectivos, tiene algunas desventajas, incluyendo la
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prevencion del pensamiento y las preocupaciones éticas. Ademas, el estudio informa de las areas en las que los partici-
pantes pensaban utilizar ChatGPT en la ensefianza de las matematicas. Por ultimo, el articulo analiza el uso de ChatGPT
en entornos educativos y las aplicaciones de la IA en la formacion de profesores.

PALABRAS CLAVE inteligencia artificial, ChatGPT, educacién matematica, futuros profesores, perspectivas

1. INTRODUCTION

Artificial intelligence (Al) is a common product of advances in computer, machine and information commu-
nication technologies and is a technology that allows technological tools to perform human-like actions
(Chen et al., 2020). These platforms have the potential to present information in various formats to users by
using a data repository. These technologies are believed to have the potential to change approaches and
common practices in education (Mhlanga, 2023). With the growing popularity of Al systems, researchers are
increasingly focusing on how these technologies can be used in education. This popularity is partly driven
by factors such as more students achieving targeted learning outcomes and improved access to supportive
teaching resources when needed (Ahmad et al., 2021; Wang-Kin, 2021; Zhang & Aslan; 2021). In this respect,
Mohamed et al. (2022) stated that the use of Al in teaching can turn the learning process more interactive

for students.

ChatGPT (OpenAl, n.d.) is one of the promising Al technologies that can perform human-like dialogs
due to its natural language processing capability (Lim et al., 2023). It operates on a huge quantity of data,
therefore can compose appropriate feedback based on the user input. The platform operates on the basis of
complex algorithms to compose accordant output for users’ demand, and it is constantly evolving based on
its interaction with users, which causes it to turn into a more capable form (Mhlanga, 2023).

By using a documentary analysis approach, Mhlanga (2023) addressed the question of what future and
current effects that ChatGPT offer in the field of education. One of the effects reported was that ChatGPT
offers the opportunity to create intelligent tutoring systems where students can experience individualized
learning. In this respect, the software can increase the participation of students by determining their knowl-
edge deficiencies from the inputs provided by them, and then shaping the teaching process as necessary.
In addition, he emphasized that the software has the function of suggesting learning materials to students,
taking into account their learning priorities and interests. In this respect, he stated that ChatGPT can opti-
mally adjust the limits of the content and the speed of presentation of information, without causing mental
burnout, by monitoring the development of students throughout learning process. Chung (2023) summa-
rized the possible contributions of ChatGPT, mentioned by educators in the literature, to students as finding
answers to problems, summarizing information, facilitating collaboration, an auxiliary tool in preparation
for exams, drafting assistance and providing feedback. In another study, Castillo et al. (2023) investigated
the experiences of Peruvian university students about ChatGPT. The findings of the study showed that stu-
dents thought that the responses provided by ChatGPT are accurate and it has a user friendly interface. As
a result of this positive attitude, it has been determined that the software is widely used among students
as an auxiliary tool in completing their homework and comprehending difficult-to-understand content. Be-

sides students, ChatGPT also has the potential to support educators. As a result of his literature review,
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Chung (2023) reported that educators utilized ChatGPT to develop course materials, decide how to ap-
proach students with special needs, perform language translation, prepare assessment tasks and evaluate

student performance.

In addition to the potential benefits, the emergence of the software has also raised some doubts and
concerns among educators. One of the main concerns is that students use ChatGPT entirely for answering
exam questions —referred to as Al-assisted cheating— so that teachers do not get a sense of what students
are learning (Chung, 2023; Guo & Wang, 2025). In order to avoid this undesirable situation some researchers
have suggested differentiating the structure of the exams. In this regard, Zhai (2022) proposes the crea-
tion of new assessment formats that include questions that emphasize creativity and critical thinking that
ChatGPT cannot handle. Choi et al. (2023) recommend instructors restricting students’ access to ChatGPT in
the examinations, and also asking questions that require not only recalling but also analyzing factual knowl-
edge. Similarly, Stutz et al. (2023) state that the exams consisting of questions belonging to the higher levels
of Bloom’s taxonomy, such as analysis, may be a precaution against this issue. Another reported drawback
of the software is that students can have their homework solved directly by ChatGPT without having to think
about it, and this, in turn, may prevent them from acquiring the targeted competencies (Sanchez-Ruiz, et al.,
2023). In addition, the fact that students use ChatGPT too often may cause them to become too dependent
on ChatGPT in the problem-solving process and in accessing information, thus not developing critical think-
ing skills and not building self-confidence (Sdnchez-Ruiz, et al., 2023). Considering all that has been said, it
is seems reasonable to expect that if students constantly resort to ChatGPT to overcome the difficulties they
face in the learning process, this will weaken the interaction between teachers and students and teachers

will not be able to monitor students’ progress.

1.1. ChatGPT in the context of mathematics education

Published research on the use of ChatGPT in mathematics education state that the inclusion of ChatGPT
in the teaching process will provide many advantages. The software is claimed to have great potential in
solving mathematical problems and learning mathematical knowledge, besides, it can be used as a tool by
teachers to give feedback to students and evaluate student achievement (Wardat et al., 2023). Wu (2021)
argued that the introduction of Al-assisted teaching has an extremely effective on basic mathematics ed-
ucation and teaching. As a result of their literature review Mohamed et al. (2022) concluded that ChatGPT
will make students more critical and responsible for solving everyday problems, and will allow them to
better understand algebra, geometry, statistics, and helps students gain mathematical and cognitive skills.
In support of these results, Sanchez-Ruiz, et al. (2023) state that ChatGPT is a tool that can help in learning
mathematics, as it provides opportunities for easy access to large sets of information and extensive support
in doing homework. Apart from providing answers to mathematical problems, the authors assert that the
software allows students to better understand the problem-solving process as it explains step by step how
to solve them as well.

To determine how ChatGPT performs on mathematical problems that differ in difficulty and content,
Dao and Le (2023) examined ChatGPT’s ability on the questions that appeared in the Viethnamese national
high school graduation examination. For this purpose, drawing on the Bloom taxonomy the authors divided
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the questions that appeared in the relevant exam into four sets: knowledge, comprehension, application
and high application. A second classification was carried out for the subject area to which the questions
belonged. The findings of the study showed that the success rate of the software dramatically changed with
respect to both difficulty and subject area. While the success rate of the software is between 75% and 90%
in the questions classified as knowledge level in the exams held between 2019-2023, it was between 0% and
22% in the questions classified as high application. In particular, the inability of the software to interpret
and make sense of graphics in questions containing graphical information has caused it to not be successful

in problem solving processes that require visual reasoning.

In another study Wardat et al. (2023) aimed to investigate the views of math educators based on their
experience of the use of ChatGPT. Because the software can take on the role of a personal assistant, keep up
with a student’s learning pace, and support the understanding of mathematical concepts, the participants of
the study generally agreed that ChatGPT was very useful for students who needed help in the problem-solv-
ing process. Especially in the field of Euclidean geometry, the participants believed that the software is very
competent to provide instructional guidance to students. Another shared belief among the participants was
that the software is very successful in having students comprehend difficult mathematics topics in a clear
way. Aside from positive features, the authors made a few caveats regarding the use of the software. They re-
vealed that the software did not demonstrate a deep understanding regarding geometry, hence was not able
to properly correct misconceptions. In addition to this, the validity of the solutions provided by ChatGPT to
mathematical problems depended on a number of factors such as the quality of the input data, complexity
of the equation, and the clarity of the written instructions to the system. The authors conclude that ChatGPT

can be a useful instructional tool on condition that guidelines for fair usage are developed.

As it is understood from the opinions and views of the educators about ChatGPT, the software has pos-
sible positive and negative effects on the learning process and it is necessary to think about what kind of
arrangements should be made on how to use the software in order to benefit from it. It seems important
and an open issue to establish the necessary principles for its fair and responsible use and maximum ben-
efit. The existing body of literature predominantly examines the advantages and drawbacks of ChatGPT
in the realm of mathematics education through the lens of researchers or educators. Yet, the viewpoints
of prospective teachers, who possess a degree of proficiency with such software, regarding the potential
merits and drawbacks of these tools, have not been extensively explored. Consequently, there exists an
unanswered query regarding the perceptions of these individuals. This study seeks to address this gap in
the current literature. With this in mind, this paper examines the perspectives of pre-service mathematics

teachers regarding the use of ChatGPT in mathematics classrooms.

2. MATERIAL AND METHOD

2.1. Research Design

The present study employs a qualitative descriptive methodology, as advocated by Yin (2002), to investigate
the perceptions of prospective educators regarding the integration of ChatGPT in mathematics education.

A structured questionnaire was administered through Google Forms to pre-service mathematics teachers
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in their final semester. Qualitative research methodologies are commonly utilized to gain a comprehensive
insight into a specific phenomenon. Such studies have the potential to provide valuable insights that can
inform educational practices, as demonstrated by Lochmiller (2016), and to elucidate the intricacies of in-

dividuals’ experiences and the underlying meanings of their actions, as highlighted by Ravindran (2019).

2.2. Participants

The participants of this study consisted of 72 pre-service mathematics teachers enrolled in the mathe-
matical modelling course. Therefore, it can be stated that a purposive sampling method (Kanaki & Kalo-
giannakis, 2023) was employed. The researcher conducting the study, who is also the instructor for the
course, implemented diverse instructional strategies to enhance the learning experience. As part of this,
the first three weeks of the course were dedicated to the use of Al tools in education. In the first week, a
software engineer affiliated with Amazon UK was brought in to deliver a comprehensive presentation on
ChatGPT to the pre-service teachers (PTs). Subsequently, the participants were tasked with engaging in
a series of activities during the subsequent two weeks. Students were asked to perform tasks, including
but not limited to those in Fig. 1. The reason for giving tasks was to enable PTs to interact with ChatGPT
and compare the answers they received with their existing knowledge and to develop a critical perspec-
tive towards this tool. To conclude the study, the participants were requested to complete a survey com-
prising open-ended inquiries aimed at eliciting their perspectives on the integration of ChatGPT within

mathematics education settings.

FIGURE 1. Examples of tasks given to students

1. What are the types of proofs in mathematics? What are the stages of these types of proofs? (Test the theorems
whose proofs you know here)

2. What 1s a lesson plan? Which components does it consist of?

3. Pose a word problem about linear equations. Then solve this problem.

4. What are effective teaching strategies for the concept of variable in algebra?

5. What are the common misconceptions students have about probability?

2.3. Instrument

Questionnaires are frequently employed as a method to investigate the beliefs and attitudes held by a spe-
cific subset of the population (Marshall & Rossman, 2014). The present research endeavor was undertaken
to delve into the perspectives of prospective mathematics teachers regarding the integration of ChatGPT
within mathematics instructional settings. To achieve this aim, a questionnaire devised by the researchers
was administered to elicit and evaluate the viewpoints of these individuals. The questionnaire was dissem-
inated using Google Forms to individuals enrolled in their final semester of pre-service mathematics teach-
er education. The questionnaire comprised open-ended inquiries designed to uncover various insights,
including the likelihood of candidates incorporating ChatGPT into their teaching practices, their reflections
on its potential benefits and drawbacks, as well as the anticipated impact on the traditional role of the

teacher. For a selection and the purpose of each questions, please refer to Appendix 1.
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2.4. Data Collection and Analysis

The process of qualitative data analysis is characterized by its non-linear and iterative nature, leading
researchers to refrain from adhering to a strictly sequential analytic procedure (Lester et al., 2020). In re-
sponse to the inherent complexity that can ensue from this approach, Lester et al. (2020) have proposed
a structured methodology comprising seven distinct phases. These phases encompass initial tasks such
as data preparation and organization, transcription of data, gaining familiarity with the data corpus, mak-
ing memos, coding the data, deriving categories and themes from the coded content, and ensuring trans-
parency throughout the analysis process (see Fig. 2). In the present research, the methodology employed
by the researchers for data management involved aforementioned approach. Initially, the data collected
through Google Forms was structured and transcribed into Microsoft Word. Subsequently, the researchers
engaged in multiple independent readings of the compiled data to gain a comprehensive understanding. To
facilitate a preliminary comprehension of the dataset, an initial analysis was conducted by the researchers
prior to embarking on an in-depth examination. During this phase, provisional codes were formulated to
categorize the data. Subsequently, with the aid of memos, the process of coding the data commenced. This
phase entailed linking statements within the dataset to specific codes, thereby enabling the derivation of
overarching themes from the textual passages. At the conclusion of this phase, data coding commenced
with the aid of memos. During this process, textual statements were systematically linked to specific codes,
and overarching themes were derived from these coded segments. The analysis of the gathered data was
conducted through the application of constant comparative analysis, as outlined by Merriam (1998). Initial-
ly, each researcher independently scrutinized the data to pinpoint recurring patterns and themes. Subse-
quently, a collaborative session was held where the two researchers deliberated on their individual analy-
ses, compared their findings, and collectively honed in on the principal areas of growth that surfaced from

the identified common themes.

FIGURE 2. The seven steps in the Analysis of the Data

Preparing and organizing R— Gaining familiarity with
the data for analysis Transemptonalthedata > | the data

Deriving categories and ‘ i € Making memos
themes from the codes Coding the data

l

Ensuring transparency throughout the analysis process
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3. RESULTS

PTs’ responses were grouped under three headings: advantages, disadvantages, and possible classroom

applications of ChatGPT.

3.1. Advantages of the Use of ChatGPT

The statements of pre-service mathematics teachers regarding the advantages of using ChatGPT emerged

under five themes: enhancing the learning experience, facilitating the teacher’s responsibilities, increasing

student motivation, providing access to information, and improving student performance and skills. Codes

related to the themes are summarized in Table 1.

TABLE 1. PTs’ views on the advantages of the use of ChatGPT

MAJOR THEMES

MINOR THEMES

CODES

Enhancing the
Learning Experience

Content diversity and richness

Access to different resources
Presentation of different learning materials

Personalized learning

Providing a special working environment for the student
Providing a learning experience according to the students’ needs

Facilitating
the teacher’s
responsibilities

Providing materials and
resources

Increasing the variety of activities and materials
Providing access to ready-to-use resources

Time saving

Helping to use time effectively
Saving time and effort

Increasing Student
Motivation

Making lessons interesting

Lecturing based on new technologies
Providing learning opportunities for students’ interests

Opportunity for interaction and
feedback

Providing immediate feedback to students
Providing interactive learning experiences that increase motivation

Providing Access to
Information

Fast and easy access to
information

Providing quick access to accurate and up-to-date information
Enhancing the efficiency of students’ research endeavors

Improving Student
Performance and
Skills

Presenting different
perspectives

Show students new and different solutions
Developing students’ problem solving skills

Deepening students’ thinking
skills

Enriching students’ learning styles
Enhancing students’ capacity for independent and innovative thinking

As can be seen in Table 1, PTs who refer to enhancing the learning experience emphasize the enrich-

ment of content and personalized learning. For example, the statement of PT60 coded PT in the context of

advantages is as follows:

I think ChatGPT can be used to prepare an effective learning environment because it can offer students the oppor-

tunity to progress according to their own learning pace, regardless of time, and guide them accordingly. Thus, the

learning process can become more effective and efficient.
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Another advantage that PTs point out is that ChatGPT will facilitate the teacher’s work in the classroom.
In this context, some of the responses mentioned the contribution in terms of time, while others emphasized
the support in terms of materials and resources. In this sense, PT11 asserted that:

ChatGPT provides teachers with access to different activities, instructional games, assessment, and evaluation tools.
Through ChatGPT, teachers can access information quickly instead of scanning various articles or theses. ChatGPT
helps teachers in designing activities, using materials, the lesson planning process and learning about students’ pos-

sible misconceptions during the teaching process.

According to some PTs, another benefit of ChatGPT is that it increases students’ motivation. Accord-
ingly, while ChatGPT has the potential to increase student motivation with its innovative approach, the
reasons for the increase in motivation were attributed to making the lesson interesting. In addition, some
of the participants stated that ChatGPT provides easy access to information, which they perceived as an

advantage.

3.2. Disadvantages of the Use of ChatGPT

Six themes emerged from the statements of pre-service mathematics teachers regarding the disadvantages
of using ChatGPT: prevention of thinking, ethical issues, social isolation and communication impediments,
lack of reliability and data accuracy, social and psychological harm, and workforce implications. Table 2 (in
next page) summarizes the codes related to the themes.

The responses from the PTs showed that they thought that one of the biggest disadvantages of ChatGPT
isits potential to hinder thinking. In this context, some responses point out that ChatGPT may make learning
more challenging by providing students with pre-packed knowledge, while other responses suggest that it

may encourage student laziness. For example, teacher PT24 stated that:

I think that such applications in mathematics education can cause laziness, especially because they accustom the stu-
dent to ease. After using such applications, the student may move away from learning by doing and experiencing, which

is the most effective learning method.

Some PTs believe that ChatGPT will have a negative impact on students’ homework. The biggest reserva-
tion of the participants who think so is that the purpose of the assignments will not be fulfilled. For instance,
PT31 highlighted that:

By using this application in the assignments given by the teacher, they can do their homework without making any
effort and potentially distracting themselves from the purpose of the assignment. In this case, students may have diffi-

culty reinforcing what they have learned.

In the realm of mathematics education, participants expressed concerns regarding the potential nega-

tive impact of Al on students’ mathematical thinking. For instance, PT15 articulated the following viewpoint:

If students see ChatGPT as a helper to hold their hands every time they are in trouble, it may even be harmful, let alone
beneficial. This is because students’ mathematical thinking could be hindered, and their intellectual development

could be compromised as a result.

CD | INNOEDUCA




Innoeduca. International Journal of Technology and Educational Innovation

Mustafa Giiler, Erdem Gekmez & Zeynep Arslan

TABLE 2. PTs’ views on the disadvantages of the use of ChatGPT

MAJOR THEMES MINOR THEMES CODES

- Provoking free-riding.

Free-riding
- The effect of ready knowledge causes learning difficulties.

- Suspension from research.

Encouraging laziness . .
ging - Decreased desire for learning.

Prevention of Thinking Negative effects - Student homework assignments are done by the software.
on student homework - Assignments not reaching their goal.

- Reducing the opportunity to practice and encouraging rote thinking.
- Blunting creativity and originality.

- Preventing meaningful and permanent learning.

- Reducing interpretation skills.

- Worsening computational and reasoning skills.

Negative effects on
mathematical thinking

Assessment - The use of ChatGPT in exams.

Ethical Issues L L .
and evaluation issues - Negative impact on evaluation processes.

- Negative impact on students’ communication skills.
Communication - Decline of social interaction through the use of artificial intelligence.
and social interaction - Decreased communication.

- Weakening of the teacher-student bond.

Social Isolation and
Communication
Impediment

Lack of Reliability and . . s - The risk of obtaining misinformation.
Misinformation and credibility . . . -
Data Accuracy - Potential for inaccurate information.

Social and Cultural and social impacts - Cause of cultural and social problems.
Psychological Damage P - Potential for addiction.

- Increasing unemployment among teachers.
- Leading economic problems.
- Reducing the need for teachers.

Unemployment and

Workf
orwlorce economic hardship

PTs’ perspectives on the adverse implications of utilizing ChatGPT predominantly revolve around ethi-
cal considerations. A subset of the participants highlighted concerns regarding potential ethical dilemmas
associated with the technology. Specifically, some individuals expressed apprehensions that the deploy-
ment of ChatGPT could potentially foster academic dishonesty, thereby exacerbating cheating behaviors
among students. Conversely, others underscored the challenges in rendering impartial judgments, citing
complexities in their assessment and evaluation methodologies. For instance, participant PT48 articulated
that “ChatGPT can be misused. For example, it can have harmful uses such as cheating. | think this behavior

is one of the harmful aspects of such tools.”

Moreover, the discourse surrounding the drawbacks of ChatGPT extended to considerations of its re-
liability and the risk of disseminating inaccurate information to learners. Additionally, participants raised
concerns about the potential for students to develop a reliance on ChatGPT, which could potentially give
rise to cultural and social issues within educational settings. Notably, a subset of PTs expressed apprehen-
sions that the widespread adoption of ChatGPT could encroach upon their professional domain, poten-

tially diminishing the demand for traditional educators and precipitating economic challenges within the
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educational landscape. These multifaceted concerns underscore the nuanced ethical and pedagogical con-

siderations that underpin PTs’ apprehensions regarding the integration of ChatGPT in educational contexts.

3.3. Potential Area of Use of ChatGPT in Mathematics Instruction

Finally, future teachers’ views on how to use ChatGPT in mathematics teaching revealed five themes: lesson
preparation, alternative teaching methods and material design, problem-solving, assessment and evalua-
tion, and increasing engagement and motivation. The minor themes and codes associated with these major

themes are summarized in Table 3.

TABLE 3. PTs’ views on the potential area of use of ChatGPT in mathematics instruction

MAJOR THEMES MINOR THEMES CODES

- Finding warm-up questions.
- Asking for examples related to the objectives.
- Seeking high-stake tests questions.

Question and activity
preparation
Lesson preparation

- Preparing a lesson plan.

Lesson plannin
P & - Subject research.

- Investigating misconceptions.
- Learning how to eliminate misconceptions.
- Ways to identify misconceptions.

Misconceptions and
alternative teaching

methods L - - . .
- Designing different activities and instructional games.
Alternative teaching methods - Graph drawing.
and material design Graphs and visuals - 3-Dimensional display.

- Meeting visual needs.

- Preparing concept maps.
- Finding pictures related to the topic.
- Asking for and creating material ideas.

Finding materials
and resources

Reviewing students’ - Determining mistakes and misconceptions.

solved problems - Understanding source of errors.
Problem-solving

Supportin problem

solving - Getting help in solving complicated questions.

- Developing alternative measurement tools.
. Measurement tool L . . .
Assessment and evaluation reparation - Designing appropriate assessment and evaluation tools for the subject.
prep - Assessing student achievements.

- Finding interesting math related videos, stories or pictures.
- Educational games .
- Attracting activities for active participation.

Increasing engagement Engaging and
and motivation motivating content

The responses of the PTs provided important results on how they would use ChatGPT in mathematics
education. In relation to instructional preparation, the participants articulated their intentions to leverage
ChatGPT for formulating questions, designing activities, structuring lesson plans, and elucidating the un-
derlying concepts within the instructional framework. Notably, the PTs highlighted the utility of ChatGPT in
sourcing questions from past high-stakes examinations, devising warm-up exercises, and crafting practice
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problems. For instance, PT51 stated that “For example, mathematical inequality expressions can be writ-
ten to ChatGPT and asked to prepare word problems representing these expressions”. Furthermore, some
participants expressed their inclination towards seeking assistance from ChatGPT for exploring alternative
pedagogical approaches and enhancing their instructional materials. Specifically, the discussions around
alternative methods predominantly revolved around strategies for identifying and rectifying misconcep-
tions among students. The responses underscored the potential of ChatGPT in facilitating a more nuanced
and comprehensive approach to instructional design and pedagogical strategies within the domain of

mathematics education. For example, PT71 stated that:

Al applications such as ChatGPT can inform teachers about what kind of teaching techniques can be used to over-
come students’ misconceptions. For this, instead of the teacher having to scan articles and theses one by one, Al

can do it for him/her.

In addition, some participants stated that the visualization feature of ChatGPT holds potential as an
alternative instructional tool in educational settings. This observation underscores the prominence of
graphics, visual aids, and three-dimensional structures in leveraging the educational utility of ChatGPT. For
instance, PT40 highlighted that:

I think that such technologies can be used to associate the solution of equations in mathematics with graphs because
these subjects are quite abstract concepts for students. Ensuring their concretization through visual representations

can be an important area of use.

In the study, responses pertaining to misconceptions were identified within the overarching theme of
problem-solving. A subset of participants highlighted the potential of leveraging artificial intelligence to
pinpoint and comprehend misconceptions by analyzing incorrectly solved student problems. This appli-
cation was perceived as valuable for educational purposes. Additionally, PTs expressed the view that such
technological tools could enhance measurement and evaluation processes within the educational context.
Specifically, they suggested employing alternative assessment methods and developing measurement in-
struments to gauge student performance. Furthermore, the prospective teachers indicated that ChatGPT

could play a role in fostering student engagement and motivation. In this sense, PT58 stated that:

Students may experience motivation problems in math class. Applications such as ChatGPT can increase student cu-
riosity and be effective in increasing their motivation towards mathematics. Consequently, students’ mathematical

thinking is also enhanced, leading to more profound and lasting learning outcomes.

4. DISCUSSION

This paper attempted to examine the views of future mathematics teachers regarding the use of ChatGPT,
one of the promising Al technologies, in mathematics education. The findings revealed the perspectives
of PTs regarding the anticipated advantages, drawbacks, apprehensions, and plausible applications of
ChatGPT within the mathematics education. Al software such as ChatGPT are becoming major milestones

in academia and their implications are being investigated (Sanchez-Ruiz et al., 2023; Ugras et al., 2024). Yet
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little is known about how these technologies contribute to students’ learning and how they can be used. In
the present study, the PTs’ awareness of ChatGPT applications and their active use of it enabled us to better
understand their approaches to Al technologies. In other words, these thoughts of the teachers can also be

considered as an output of their own experiences.

Faculties of education aim at developing certain competencies in future teachers. Two of these are sub-
ject matter knowledge, and pedagogical content knowledge which is about how to teach the subject (Giiler
& Celik, 2019). While proponents of Al frequently assert that their intention is not to replace teachers (Ford,
2018), the performance of Al, especially in subject matter knowledge, has been examined by various re-
searchers. The reason behind this research is undoubtedly the idea that users can interact with Al and learn
from it. As a matter of fact, the results of the current study revealed that the PTs regarded ChatGPT as an
assistant in terms of not only subject matter knowledge but also pedagogical content knowledge. However,
some researchers point out that ChatGPT’s performance in different mathematics subjects is not very good.
Forexample, astudy conducted by Bagno et al. (2024) pointed out that ChatGPT’s performancein linear alge-
bra is not as good as expected. Similarly, the study conducted by Nguyen et al. (2023) showed that ChatGPT
has difficulty in place value and number line problems. The lack of reliability and data accuracy highlights
the need for careful monitoring and validation of Al tools. As for the pedagogical content knowledge aspect,
as documented in Wardat et al. (2023), ChatGPT may fall short in providing appropriate feedback and in
handling misconceptions. Moreover, it harbors the potential to engender its own misconceptions. There-
fore, if not properly checked, ChatGPT can sometimes produce inaccurate or misleading information, which
could negatively impact learning outcomes (Hasanein & Sobaih, 2023). Although some participants were
aware of these risks, it is possible that others were not. Therefore, teacher educators should be aware of the
current perceptions of PTs regarding the use of ChatGPT and provide information on ChatGPT for improving
students’ problem solving skills may not always result positively. Even researchers directly demonstrate the
potential of ChatGPT in improving academic achievement, they also indicate the need for the correct and

safe use of this technology and even the need for guidelines for it (e.g. Wardat et al., 2023).

On the other hand, PTs’ perception of ChatGPT as an authority in terms of pedagogical content knowl-
edge (effective material selection, sample question selection, lesson plan preparation) may cause signifi-
cant problems. Because both lesson plans and selected questions should contain differences according to
the achievement level of the class (Cai & Wang, 2006), student’s prior knowledge (Burton & Burton, 2016),
and the objectives of the teaching that are to be assessed. In other words, designing an effective teaching
environment requires taking into account different classroom variables. This result brings to mind the ques-
tion of whether PTs need support at these points in their professional development. For this reason, it may
be considered to compare professional needs with the questions asked to ChatGPT in future studies.

ChatGPT presents information based on language patterns; however, it does not have the ability to
independently evaluate the accuracy of this information or conduct an in-depth analysis of reality. PTs
stated that this situation is one of the obstacles to improve students’ mathematical thinking. According to
Schoenfeld (2017), powerful mathematical thinkers should be able to engage in sense making and “produc-
tive struggle” (p. 421). According to Perkins (2016), challenging tasks encourage students to do harder math-
ematics and to think critically about answers. For this reason, it is valuable to know that this risk mentioned
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by PTs is encountered in mathematics classrooms. The negativities that may be caused by directly solving
a problem or doing a mathematical proof through ChatGPT should also be taken into consideration in the

purposes of using these tools in the classroom.

Alternative assessment approaches have a critical role on assessing students’ learning outcomes. These
approaches focus on evaluating students’ progress in the process rather than result-oriented tests. For this
purpose, tasks, project tasks and homework assignments that students will work on in out-of-school learn-
ing environments often have an important place (Birgin & Baki, 2009). Alternative assessment requires stu-
dents to perform, create, produce and act (Bori¢ & Zecevic, 2021). Despite this importance, it was previously
suggested that this situation should be taken into consideration in the reform studies since alternative as-
sessment was perceived as unreliable by teachers (Watt, 2005). However, since the use of Al applications in
education has been discussed, it can be said that the negative view of alternative assessment has gained a
different dimension. Many studies point to ethical issues such as cheating and plagiarism as risks of using
ChatGPT in education (e.g. Galindo-Dominguez et al., 2025; ipek et al., 2023; Lee et al., 2024). The fact that
PTs in this study expressed a similar situation may indicate that they are likely to use a limited alternative
assessment when they become teachers. In this sense, as Herbold et al. (2023) suggested, teaching concepts
based on Al models must be re-imagined, like math using the calculator to teach general concepts first, then

using Al tools to free up time for other learning goals.

Finally, the results show that some of the PTs are concerned that Al may replace teachers in the near
future. It is known that this concern is not limited to the teaching profession. In addition to lowering em-
ployees’ self-efficacy and self-management, Al awareness contributes to an anxious and insecure feeling
(Alisic & Wiese, 2020). According to Schiff (2021), despite the fact that Al cannot replace human teachers, it
can encroach on the job market for human teachers. The clearer one’s vision of Al is, the more threats one
may perceive from it (Wang et al., 2023). Therefore, teacher education institutions have an important role to

play in assisting future teachers acquire this vision.

5. CONCLUSIONS

This study highlights PTs’ perspectives on the integration of ChatGPT into mathematics classrooms and re-
veals both its potential benefits and challenges. While ChatGPT can support both subject matter knowledge
and pedagogical content knowledge, concerns remain regarding its reliability, feedback quality, and impact
on provoking students’ mathematical thinking. The results suggest that while PTs recognize ChatGPT as a
useful tool, they also acknowledge the risks associated with its uncritical use in the classroom. This under-
scores the need for teacher education programmes to equip future educators with a critical understanding

of Al tools and to enable them to make effective use of the technology while reducing its limitations.

As Al continues to evolve, its role in education should be carefully examined to align with best pedagogi-
cal practices. Teacher educators should promote Al literacy among PTs by helping them develop strategies to
meaningfully integrate ChatGPT while maintaining the core elements of mathematical reasoning and student
engagement. Furthermore, concerns about Al replacing teachers or influencing assessment practices empha-
size the need for well-defined guidelines on the use of Al in education. Future research should explore how Al
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can be incorporated into teacher education to enhance professional competences while addressing ethical

and pedagogical concerns. By doing so, educators can harness the potential of Al without compromising it.

6. LIMITATIONS AND FUTURE IMPLICATIONS

Although this study provides valuable insights into PTs’ perspectives on the use of ChatGPT in mathemat-
ics classrooms, some limitations should be acknowledged when interpreting the results. First, the sample
consisted of 72 PTs from a specific educational context, which may limit the generalizability of the find-
ings to other majors or levels of teaching experience. A more diverse sample including in-service teachers
and educators from different educational systems may provide a broader perspective on Al integration in
mathematics education. Second, the study is based on self-reported data, which may be influenced by par-
ticipants’ personal experiences, biases, or limited exposure to Al tools. Future research could include ob-
servational methods or experimental designs to assess PTs’ actual interactions with ChatGPT in classroom
settings. Third, although the study primarily focused on ChatGPT, a variety of Al tools with different capabil-
ities exist. Investigating multiple Al-supported platforms may offer a more comprehensive understanding of
how different Al applications support or hinder mathematics teaching and learning. Finally, this study did
not measure the long-term effects of ChatGPT use on PTs’ pedagogical development or students’ learning

outcomes. Future longitudinal studies could examine the effects of sustained Al use over time.
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Appendix 1. Survey questions

QUESTION THE PURPOSE

What do you think about chatbots based on artificial intelligence? Do you
think this technology can be used in teaching and learning environments?
How?

Identifying the purposes of using artificial intelligen-
cein education

Do you think that artificial intelligence applications such as ChatGPT in
mathematics education will have benefits? If yes, explain by giving concrete
examples.

Determining positive opinions (advantages) on the
purposes of using ChatGPT in education

Do you think that artificial intelligence applications such as ChatGPT in

mathematics education will have disadvantages? If yes, explain by giving

concrete examples. Determining negative opinions (disadvantages) on
the purposes of using ChatGPT in education

Do you have any concerns or hesitations about using ChatGPT in mathema-
tics education in the future? If so, what are they?

In which ways ChatGPT can be used in a math lesson? Can you give concrete Determining opinions on the ways of using ChatGPT
examples? in education
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