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current study to analyze the data. According to the results of the study, ChatGPT served as a valuable
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1. Introduction

Recent technological advancements and expansions have led to more sophisticated and innovative
digital content production techniques, such as generative artificial intelligence. Artificial intelligence
(AI) has achieved extraordinary success in processing text, and the results are often indistinguishable
from what humans can produce (Bishop, 2021). Advanced Al systems called large language models are
made to comprehend and produce text that resembles that of a person. Large volumes of text data are
used to train these models, like the GPT (Generative Pre-Trained Transformer) series, to identify
patterns and linguistic structures in human language. They can create text, translate it, summarize it,
and do many other linguistic activities (OpenAl, 2024). Chatbots are computer programs that simulate
human-to-human conversation using chat interfaces. The Al-based chatbot known as ChatGPT (Chat
Generative Pre-trained Transformer) was introduced as a prototype by OpenAl on November 30, 2022,
and it quickly gained publicity for its extensive and well-spoken answers to queries covering a wide
range of technical and professional knowledge disciplines (Wikipedia, 2024). Due to its substantial text
data training, ChatGPT can interpret the context, intent, and tone of user input, allowing it to provide
insightful and accurate answers (Haleem et al., 2022).

A supercomputer, a device with massive processing capacity and adaptive behaviors like adding sensors
and other characteristics that allow it to work and think like a person, comes to mind when one thinks
about AL The use of Al in education has expanded, going beyond the traditional idea of Al as a
supercomputer to include embedded computer systems (Chen et al., 2020). Education is one of the
industries that will benefit greatly from artificial intelligence technology. Al has revolutionized
education by making learning easier and fostering greater independence in students (Osman & Ahmed,
2024). Educational practices around the world have changed rapidly in recent decades, largely due to
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technological breakthroughs. Among these technological advancements, artificial intelligence models
such as ChatGPT is one of the most important and influential forces (Grassini, 2023; Makridakis, 2017).

For teachers, preparing lesson plans that are effective, purposeful, and responsive to student needs and
differences can be daunting tasks. One of these difficulties is that the fundamental components of a
lesson plan—Ilearning objectives, learning activities, and assessment—are not addressed or integrated
(Sebullen, 2023). ChatGPT offers rapid access to a wide range of information and teaching methods, and
it can generate summaries and educational resources to support lesson planning (Castro et al., 2024).
Furthermore, ChatGPT allows teachers to brainstorm and develop creative ideas by generating ideas,
suggesting relevant resources, and providing summaries of complex information. In this way, it can
assist in the lesson planning process. Similarly, Kasneci et al. (2023) mentioned its ability to aid
brainstorming, but they also stressed the need for review to guarantee accuracy and avoid plagiarism.
ChatGPT can assist teachers in identifying instructional materials and creating plans; however, it is not
an alternative for teachers. Rather, it should be employed to support teachers by offering ideas for better
teaching methods and up-to-date instructional materials (Samala et al., 2024). It can also help teachers
to create customized lesson plans for teaching with a set of parameters and constraints. Additionally, Al
can serve as a starting point for novice teachers with less teaching experience and pedagogical
knowledge (Farrokhnia et al., 2023). Moreover, “Al can be used to automatically grade assignments and
assessments, which can save time and reduce the workload for teachers” (Zhai, 2022, p. 5). ChatGPT can
also create exercises, tests, and even personalized assessment materials for specific learning objectives
(Farrokhnia et al,, 2023; Zhai, 2022). Overall, the use of Al for lesson planning has the potential to greatly
increase the efficiency and effectiveness of education by enabling educators to plan lessons and other
resources and providing students more easily and accurately with more personalized planning options
(Fuchs, 2023; Zhai, 2022).

A study by Baidoo-Anu and Ansah (2023) summarizes earlier research to offer some potential benefits
of ChatGPT in advancing education. Among the many advantages of ChatGPT are its ability to facilitate
personalized and interactive learning and generate ideas for formative assessment tasks that provide
continuous feedback. The study offers suggestions for enhancing classroom instruction through the use
of ChatGPT. Consequently, the researchers argued that educators might use ChatGPT and further
generative Al-based technologies to support their students' learning. According to a study by Alshahrani
(2023), ChatGPT could be used to customize learning and increase engagement. The study provided a
model for sustainable learning that incorporates Al and assessed the application of Al approaches in
enhancing the sustainability of educational settings. The results of the study demonstrated the possible
advantages of incorporating ChatGPT and other Al chatbots into the classroom. These advantages
included encouraging student motivation, engagement, and self-directed learning through rapid
feedback and support. ChatGPT and similar Al technologies offer numerous promising opportunities for
education, butitis important to be aware of their limitations and potential drawbacks. Undoubtedly, the
primary drawback of implementing ChatGPT in education is the possibility of false information. Despite
ChatGPT’s extensive training on vast amounts of data, there remains a possibility that it may provide
erroneous or incomplete information. For educators lacking the necessary expertise or time, monitoring
ChatGPT responses poses a considerable challenge (Samala et al., 2024).

This study aimed to examine the purposes of pre-service middle school mathematics teachers in
preparing lesson plans using ChatGPT, an Al tool. Intelligent teaching systems that use Al to adapt
content to each student are widely used in many classrooms (Molenar, 2021). Technology integration
in teaching enriches the learning experience compared to traditional teaching methods. Artificial
intelligence can assist teachers with tasks such as grading, lesson planning, and providing feedback
(Singh & Singh, 2021). Similarly, Al tools such as ChatGPT are important tools for teachers to use
technology effectively when creating course materials (Vincent-Lancrin & Van der Vlies, 2020). Al tools
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like ChatGPT can save teachers time when creating and editing course materials. This way, teachers can
focus more of their time on interacting with students and supporting learning. The other role of Al is to
support human intelligence and help people with learning tasks (Osman & Ahmed, 2024). By offering
individualized feedback, detecting trends in data, and facilitating group learning, Al has the potential to
raise the standard of instruction. However, there are other challenges in incorporating Al into
educational settings, such as dealing with ethical and privacy issues and ensuring that Al-based systems
are compatible with human values (Renz & Vladova, 2021). In this context, pre-service mathematics
teachers' purposes of using ChatGPT in the lesson plan development were examined. For this reason,
the main research problem of the study is:

MP: What are the purposes of pre-service mathematics teachers in using ChatGPT in lesson plan
development?

The research problem has two sub-problems:
SP1: To what extent do pre-service mathematics teachers use ChatGPT for creating lesson content?

SP2: How does ChatGPT support pre-service mathematics teachers in deepening individual knowledge
and eliminating deficiencies while developing lesson plans?

2. Method

Determining and interpreting the shared meaning of people’s experiences and perceptions of a
phenomenon or idea is the aim of phenomenological research (Creswell, 2013; Yildirim & Simsek, 2018).
In the same way, the current study aimed to examine the purposes of pre-service mathematics teachers
in using ChatGPT when developing lesson plans. Therefore, phenomenology, one of the qualitative
research designs, was applied in this study.

2.1 Participants

The study participants were chosen through the use of the method of convenience sampling voluntarily.
The researcher benefits from speed and practicality while using the convenience sampling method
(Yildirim & Simsek, 2018). In the spring semester of the 2023-2024 academic year, third-grade pre-
service teachers enrolled in the middle school mathematics teaching program of a state university in
Turkey were selected as participants of the research. A total of 56 pre-service middle school
mathematics teachers, 43 females, and 13 males were selected for the study. All pre-service teachers
took an “Information Technology” course that was about computer systems, software, and data and
information processing. In addition, a conference on the use of Al in education was given to pre-service
teachers at the end of the fall semester of the 2023-2024 academic year.

2.2 Data Collection

A questionnaire with open-ended questions was employed to gather data. The researcher prepared the
questionnaire. In the questionnaire, there were an open-ended question and three follow-up questions.
The purpose of the follow-up questions was to help participants understand the target response level
and to enhance the depth of the data by prompting deeper responses from them. First of all, pre-service
teachers were asked to select one or more learning outcomes in the mathematics curriculum and
prepare a lesson plan to address these outcomes using the ChatGPT program. Lesson plans were not
included in the data analysis. The purpose of asking pre-service teachers to prepare lesson plans was to
ensure that all of them experienced preparing lesson plans with ChatGPT. Then, they completed the
questionnaire. Two experts, one in mathematics education and the other in Turkish education, were
shown the initial draft of the questionnaire. Three pre-service teachers who developed lesson plans
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using the ChatGPT program but were not participating in the research were asked to respond to the
questions to assess their clarity and understandability. The completed questionnaire was provided in
its final version after the required adjustments were made. The questions in their final form are listed
below:

Question: For what purpose did you use the ChatGPT program while preparing your lesson plan? Please
explain in detail.

Follow-up questions: If you used the ChatGPT program during the lecture phase, for what purpose and
how did you use it?

If you used the ChatGPT program during the evaluation phase, for what purpose and how did you use
it?

If you used the ChatGPT program while preparing a lesson plan to deepen your own knowledge and
eliminate your deficiencies, for what purpose and how did you use it?

2.3 Data Analysis

Content analysis was utilized in the current study to divide the data into manageable units (Patton,
2002). The content analysis method was used with the help of NVivo, a qualitative data analysis
software. Content analysis is a method that requires in-depth analysis of the data and allows revealing
previously undetermined themes and dimensions (Yildirim & Simsek, 2018). First, three main themes
were created by considering three follow-up questions. Later, the first theme, the lecture phase, and the
second theme, the evaluation phase, were combined and created lesson content due to overlaps and
similarities. As a result, two main themes were created after data analysis: creating lesson content and
deepening individual knowledge and eliminating deficiencies. Another field expert looked over the
codes and themes that had been found. Ultimately, a concept map was used to define and explain the
results. Information about the participants was given using abbreviations; for example, pre-service
teacher 1 was coded as PT1.

2.4 Validity and Reliability

To strengthen the study's validity, quotes taken directly from participant responses were included while
presenting the results. Additionally, preservice teachers were informed of the data analysis results, and
their input was considered to depict the phenomenon accurately and impartially under study (Merriam,
2013). Moreover, some of the data obtained during the study were analyzed by a mathematics teacher
as a second coder. Reliability of the data analysis was calculated using Miles and Huberman’s (1994)
formula, “Percent of agreement = [Agreements / (Agreements + Disagreements)]x 100.” The percent of
agreement between the two coders was found to be 98% and was considered reliable for this study
(Miles & Huberman, 1994). The coders came together and agreed about the code under which the pre-
service teachers should be coded by looking at the lesson plans of the pre-service teachers for the
unanimous data. Ultimately, the latest version of the coding presented with frequencies under the
findings was created (see Figure 1).

2.4 Ethical Principles

Ethics committee permission was received from Zonguldak Biilent Ecevit University Ethics Committee
with the decision dated 04.04.2024 and numbered 588.
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3. Findings

This section presents findings on pre-service teachers' purposes for using the ChatGPT program during
lesson plan development. According to the analysis of data, pre-service teachers’ purposes for using the
ChatGPT program were classified under two main categories: creating lesson content and deepening
individual knowledge and eliminating deficiencies. In Figure 1, the categories and subcategories are

displayed in parentheses, along with the frequencies of participants in each category.
Figure 1
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3.1 Findings regarding creating lesson content

Under the first main category, creating lesson content, nine subcategories emerged: determining the
subject scope, getting creative and interesting ideas, explaining math concepts, establishing
relationships, establishing the course flow, developing learning activities, developing problems and

exercises, developing evaluation tools, and reviewing and improving the lesson plan.

3.1.1 Developing learning activities

The majority of the pre-service teachers argued that they used ChatGPT to develop learning activities
for their lesson plan. Some pre-service teachers directly gave the concept or learning outcomes in the
curriculum for which they wanted to prepare alesson plan and asked the program to prepare an activity.

For example, two pre-service teachers said:
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“When I asked the program to find an activity related to the subject, it suggested the bingo game.”
(PT3), “It suggested activities that I had not thought of. So, I used it to develop learning activities for
the lecture.” (PT44).

However, some participants guided the program and helped with activity preparation. For instance, a
participant stated:

“I asked ChatGPT to generate activities for students in the exploration and elaboration phases. Since
the exploration phase preceded the elaboration phase, I requested separate utilization of learning
outcomes and preparation of two short and simple activities. In the elaboration phase, considering
the topic's prior explanation, I wanted it to integrate the two learning outcomes I wished to teach
into a single activity.” (PT4)

Similar to the quote above, pre-service teachers directed the ChatGPT by telling the specific features of
the activity, such as the phase of the lesson plan they wanted the activity for, the difficulty level of the
activity, its duration, and its purposes. In addition, some participants used the program to improve and
enrich the learning activities they designed. For instance, a participant said:

“I asked ChatGPT to create a bingo game with numbers and operations so that I could play it as an
activity. It assisted me in organizing a lovely occasion in which the winner of the selected number
would complete the transaction and shout BINGO. Thus, I developed it and wrote it.” (PT49)

3.1.2 Developing problems and examples

The majority of pre-service teachers stated that they used ChatGPT to develop problems and examples
for their lesson plans. Some pre-service teachers even highlighted its specific utility in generating
diverse problems and examples. For example, two pre-service teachers stated:

“I can say that I primarily used artificial intelligence to generate problems. I believe that an effective
lesson plan should captivate students and offer genuine insights. To maximize student achievement,
I aimed to provide problems aligned with their abilities and interests. (PT36), “I consider ChatGPT a
valuable tool for generating problem and example ideas. It proved particularly helpful in crafting
introductory problems and illustrative examples during concept explanations.” (PT14)

Pre-service teachers highlighted the value of generating diverse problems and examples related to the
target subject matter using the program. In addition, they provided guidance to the Al concerning the
desired difficulty level, complexity, and purpose of the problems and examples.

3.1.3 Developing evaluation tools

Many pre-service mathematics teachers used ChatGPT while developing evaluation tools for their lesson
plans for various purposes. Some participants use Al to select suitable evaluation methods tailored to
specific learning outcomes. To illustrate, two participants mentioned:

“l asked what kind of evaluation tool would be suitable for this learning outcome. Then, out of all the
ideas, I requested the program prepare the one I thought was most appropriate.” (PT1), “First, I
inquired about how to assess the learning outcome. Using the provided response as a foundation, |
constructed the evaluation phase by requesting examples encompassing formative, summative, and
self-evaluation components.” (PT34).

As seen in the above quotes, pre-service teachers used ChatGPT to determine which evaluation method
would be appropriate for a particular learning outcome. Moreover, like the pre-service teacher in the
last quote, some participants utilized the program in developing summative and formative evaluation
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methods such as classroom observation, exams, quizzes, and projects. For example, two participants
said:

“I requested that it design a game for the evaluation phase.” (PT7), “ChatGPT suggested
administering a mini-exam for the evaluation part. (PT33)

Similar to quotes above, some participants received suggestions from the program for summative
assessment, which evaluates students’ learning outcomes at the end of a unit, course, or instructional
period. Its main purpose is to determine to what extent students achieve their learning goals. However,
some pre-service teachers used ChatGPT to develop self-evaluation tools. For instance, two of them
stated:

“It recommended the self-assessment chart. [ would never have considered evaluating students in
this way; we always administer exams or similar assessments.” (PT30), “It prepared self-assessment
questions.” (PT19)

Although pre-service teachers did not think of preparing self-assessment tools, which would allow
individuals to critically analyze their own progress, strengths, weaknesses, and areas for improvement,
ChatGPT offered this option. Additionally, pre-service teachers utilized ChatGPT while preparing
assignments for the lesson plan. Alternatively, as illustrated by the quote below, some pre-service
teachers requested that the Al to customize evaluation activities to meet their specific needs. To
illustrate, a participant mentioned:

“The plan lacked a homework component in the evaluation phase, so I asked the program to modify
the evaluation phase to include homework.” (PT36).

3.1.4 Establishing the course flow

Most of the pre-service teachers stated that they used ChatGPT to establish the course flow. In other
words, participants noted that ChatGPT helped them create the course flow by providing a step-by-step
plan and general instructions for each step. For example, a participant expressed:

“At first, I directly asked it to prepare a lesson plan for me; it wrote the flow of the lesson minute by
minute, so a lesson flow was created in my mind.” (PT54)

Pre-service teachers could gain a precise understanding of the tasks required at each stage of the lesson
plan, enabling them to effectively organize their time. ChatGPT also assisted pre-service teachers in
sequencing activities and allocating time for each. Moreover, according to pre-service teachers, Al
facilitated the initial planning process by providing blank lesson plan templates or giving them sample
lesson plans. To illustrate, two pre-service teachers said:

“I had ChatGPT create a general plan, and then I detailed it. (PT18), “I had ChatGPT prepare a lesson
plan, and by examining it, I guided my own plan.” (PT19)

In this way, pre-service teachers stated that they could organize the content and scope of the course
more easily. Furthermore, Al assisted pre-service teachers in maintaining the subject’s logical flow by
suggesting the optimal order of information presentation.

3.1.5 Getting creative and interesting ideas

According to the data analysis, half of the pre-service teachers argued that they used ChatGPT to
generate creative and interesting ideas for their lesson plans. Participants claimed that Al helped them
design innovative and creative activities and games. They mentioned that in this way, the lessons could
be more entertaining, and they could create lectures that would attract the attention of the students.
Some pre-service teachers stated that Al stimulated and activated their thoughts and ideas. In other
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words, pre-service teachers thought that Al could stimulate creativity, encourage new thinking, and
challenge existing assumptions. To illustrate, two participants mentioned:

“ChatGPT triggers my brain and encourages me to think differently.” (PT37), “When I asked ChatGPT
for examples from daily life, even if they were not always beautiful, it sparked creative thought
processes. These initial ideas were forming the seed of a thought in my mind. So, when I did not have

an idea about what to say or what to do, I used it because it provided problem and activity ideas.”
(PT13).

As illustrated in the above quotes, some participants said that while not all of ChatGPT's suggestions
were ideal, they found the tool helpful for generating and developing ideas. Additionally, they argued
that ChatGPT stimulated their thinking by offering novel ideas and perspectives. As a result, participants
emphasized the role of Al in stimulating intellectual growth and encouraging creative thinking.

3.1.6 Explaining math concepts

One of the purposes for which pre-service mathematics teachers used Al when preparing lesson plans
was to explain math concepts. It was understood that pre-service teachers used ChatGPT for diverse
purposes in explaining mathematics concepts. First, the participants stated that they use ChatGPT to
explain complex mathematical concepts in a simpler and more understandable way. For example, a pre-
service teacher said:

“Sometimes, when I asked it if it could explain a mathematical concept I wanted to explain in a
simpler way or in a way that a child could understand, I often saw that the application explained
mathematical concepts in a simpler and more understandable way.

Some participants stated using ChatGPT to request simplified explanations or examples of math
concepts often resulted in more understandable explanations. Moreover, Al helped pre-service teachers
explain mathematical concepts in a way appropriate to the student's level. In this way, pre-service
teachers were able to plan their lessons considering each student's comprehension level. Additionally,
some participants requested detailed explanations of the properties of mathematical concepts from
ChatGPT. To illustrate, two pre-service teachers stated:

“I requested a detailed explanation of exponent properties.” (PT3), “l employed ChatGPT to define
key concepts such as prime factors, prime numbers, and perfect numbers.” (PT55).

As seen in the quotes above, pre-service teachers used ChatGPT to obtain definitions and explanations
of mathematical concepts. This approach enabled participants to develop course content with enhanced
rigor and reliability.

3.1.7 Establishing relationships

Pre-service teachers used ChatGPT in various ways to establish mathematical relationships when
preparing lesson plans. Some pre-service teachers argued that they used Al in their lesson plans to make
relationships with daily life and other lessons. For instance, a participant mentioned:

“For the exploration phase of the plan, I used ChatGPT to prepare a temperature chart based on real-
world examples. As temperature is also a science concept, this interdisciplinary approach was
beneficial. Apart from this, in the elaborate stage, I prepared real-world problems, such as those
involving pools and banks, with the assistance of ChatGPT.” (PT11).

In the quote above, the participant used Al to create the temperature chart and prepare problems that
included examples from everyday life, such as pools and banks. Similarly, some participants integrated
real-world applications of mathematics and interdisciplinary connections into their lesson plans with
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the aid of ChatGPT. Moreover, the pre-service teachers said that they used Al to create relationships
between mathematical concepts. To illustrate, a pre-service teacher said:

“Due to factors such as limited knowledge and imagination, identifying connections between
concepts can be challenging. In such cases, ChatGPT effectively bridges these knowledge gaps.”
(PT13).

Al helped the pre-service teacher make connections that he could not have thought of or imagined on
his own. In addition, some pre-service teachers used Al to determine the prior knowledge that students
should acquire and establish a relationship between the concept they wanted to teach in the plan and
their prior knowledge.

Moreover, some participants utilized Al to establish relationships between different representations of
concepts in lesson plans. For instance, a participant said:

“I got help with different representations of fractions. It gave me the idea that I could display it in
decimal and percent format.” (PT20)

ChatGPT offered participants different perspectives and helped them better explain their connections
with different representations of mathematical concepts.

3.1.8 Reviewing and improving the lesson plan

A few pre-service mathematics teachers used ChatGPT to revise and improve their lesson plans. Some
participants asked the Al to correct their plans' semantic and grammatical errors. According to the
statements of the pre-service teachers, Al helped make the lesson plans more understandable and
fluent. To illustrate, a pre-service teacher stated:

“After writing the introduction part of the lesson plan, I asked ChatGPT to correct the punctuation
and semantic errors in my text. It was successful.” (PT17)

Participants requested that ChatGPT enhance their lesson plans by providing additional details and
resources. Through the generation of supplementary materials, diverse presenting techniques, and
engaging activities, ChatGPT facilitated improvements in lesson plan quality. For example, a participant
mentioned:

“When the initial lesson plan proved inadequate, I asked ChatGPT to create a more comprehensive
and robust plan.” (PT21), "I identified areas for improvement in the lesson plan and asked it to
prepare it in a different way." (PT23).

Some pre-service teachers asked Al to find the deficiencies in their lesson plans and correct them. Al
pointed out the errors and flaws that pre-service teachers missed, enabling them to build their lesson
plans on a stronger foundation.

3.1.9 Determining the subject scope

Too few pre-service teachers utilized ChatGPT to determine the subject scope. Some pre-service
teachers used Al to investigate subject content, determine its scope, and check its suitability for grade
level. For instance, two participants mentioned:

“For a sixth-grade learning outcome, ChatGPT helped define the subject's boundaries.” (PT35),
“When focusing on fifth-grade fractions, ChatGPT provided guidance on appropriate explanations
and activities." (PT20).

Al helped pre-service teachers make their lesson plans more comprehensive by giving them a broader
perspective on the subject scope. However, some pre-service teachers stated that Al does not always
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provide accurate information about the subject scope. Therefore, pre-service teachers should always
check the information they receive from Al in the curriculum and evaluate it using their own knowledge.
For example, a pre-service teacher said:

“l used it to determine the scope of the subject, but within the scope of the subject, it included not
only the exponent number concepts taught in the sixth-grade, for which I prepared the lesson plan,
but also the exponent number concepts taught in the eighth-grade.” (PT34).

3.2 Findings regarding deepening individual knowledge and eliminating deficiencies

Under the second main category, deepening individual knowledge and eliminating deficiencies, two
subcategories emerged: knowledge about pedagogical approaches and knowledge about concepts.

3.2.1 Knowledge about pedagogical approaches

Some pre-service teachers used ChatGPT to get ideas about pedagogical approaches. They utilized the
program to deepen their knowledge about learning strategies and models, materials, and classroom
management.

3.2.1.1 Learning strategies and models

Pre-service teachers used Al to deepen their individual knowledge of learning strategies and models
and to eliminate their deficiencies. In other words, pre-service teachers used ChatGPT to learn about
different teaching models and techniques and choose methods that fit their lesson plans. To illustrate,
two pre-service teachers stated:

“ChatGPT told me that I could create a discussion environment with the question-answer method in
the introduction part.” (PT11), “I learned about which methods are suitable for more permanent
learning. I wanted to get information about the important approaches in education and create a
plan accordingly.” (PT47).

As seen in the above quotes, ChatGPT helped pre-service teachers select appropriate teaching methods
for their lesson plans. Moreover, Al helped pre-service teachers prepare more effective and student-
focused lesson plans.

3.2.1.2 Materials

Few pre-service teachers utilized ChatGPT to design and select materials to use in their lesson plans. Al
helped pre-service teachers find materials that would engage students and help them understand the
subject better. For example, two participants said:

“l used the materials and ideas that were required for the learning outcome I selected.” (PT16), “I
asked ChatGPT what materials I could bring to the classroom to teach the subject well to students.”
(PT50).

Pre-service teachers used Al to learn how to use instructional technologies in their lesson plans. Al
assisted pre-service teachers in discovering technological tools and resources to enhance lesson
interactivity and engagement. For instance, a participant mentioned:

“Following a dice activity, I sought ChatGPT's recommendations for software capable of graphically
displaying results.” (PT40).

3.2.1.3 Classroom management

Too few pre-service teachers used ChatGPT to deepen their individual knowledge of classroom
management. Pre-service teachers used Al to learn about classroom management techniques and how
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to solve classroom problems such as peer bullying. Al has helped pre-service teachers create a more
disciplined and safe learning environment. To illustrate, three participants stated:

“I asked about peer bullying in the evaluation part of the activity, and ChatGPT explained logically
that the teacher should keep the environment under control in groups.” (PT18), “ChatGPT provides
information about different teaching methods, approaches, and classroom management, and that's
why I used it when choosing the methods and techniques suitable for my plan.” (PT35), “I specifically
asked what the teacher's role should be in classroom management.” (PT41).

3.2.2 Knowledge about concepts

Only a few pre-service teachers utilized ChatGPT to bridge any conceptual gaps in their own
understanding. Pre-service teachers used Al to find definitions of concepts they had not thought of, to
better understand and give examples of concepts they did not know. To illustrate, three participants
stated:

“1 utilized it to look up definitions of ideas I was having trouble thinking of then.” (PT10), “I thought
it corrected my shortcomings by simplifying a subject I did not know and giving examples.” (PT13),
“I used ChatGPT to obtain an overview of exponents, clarifying the underlying concepts and
addressing knowledge gaps..” (PT34).

Pre-service teachers used Al to learn different definitions and perspectives of mathematical concepts.
Al helped pre-service teachers look at concepts from a broader perspective and gain more
comprehensive knowledge. For example, two pre-service teachers said:

“Since we prepared a lesson plan thinking that we would explain the learning outcome to the
students in the lesson, I looked at the definitions of highest common factor and least common multiple
and information on how to explain them to the students better to deepen my knowledge while
preparing the plan.” (PT28), “I wanted ChatGPT to come up with different definitions of the concepts
related to my topic.” (PT41).

4. Results and Discussion

The current study aimed to examine the purposes for which pre-service middle school mathematics
teachers utilized ChatGPT during lesson plan development. This study demonstrated different
implications of ChatGPT on the development of lesson plans by pre-service mathematics teachers. The
findings of the study showed that while some participants used Al only for certain tasks, a significant
number benefited from its capabilities in various subcategories. The reason might be that ChatGPT
offers rapid access to a wide range of information and teaching methods, and it can generate summaries
and educational resources to support lesson planning (Castro et al., 2024). Educational practices around
the world have changed rapidly in recent years, largely due to technological advances. Among these
technological developments, Al models such as ChatGPT are one of the most important and effective
forces (Grassini, 2023; Makridakis, 2017). For this reason, it is not surprising that most of the pre-
service teachers benefited from ChatGPT’s capabilities in various ways while preparing lesson plans.
The majority of pre-service teachers stated that they used ChatGPT to develop learning activities for
lesson plans. Some pre-service teachers asked the program to prepare activities by directly entering the
subject they wanted to teach or the learning outcomes in the curriculum into the program. However,
some participants contributed to the preparation of the activity by guiding the program. Pre-service
teachers directed ChatGPT by specifying specific features, such as for which stage of the lesson plan they
wanted the activity, at what difficulty level, for how long, and for what purpose. In addition, some
participants used the program to enhance and enrich the learning activities they designed. Most pre-
service teachers stated that they used ChatGPT to develop problems and examples for lesson plans.
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Some even emphasized that they used the program specifically to find different problems and examples.
Pre-service teachers valued the program's ability to generate diverse problems and examples related to
the subject planned to be taught. They also guided the Al on the difficulty level, complexity, and purpose
of the problems and examples. In a similar way, Farrokhnia et al. (2023) argued that Al helped teachers
to create customized lesson plans for teaching with a set of parameters and constraints.

According to the findings of the research, many pre-service teachers benefited from the Al-supported
ChatGPT program while developing evaluation tools for their lesson plans. This program helped pre-
service teachers choose assessment methods suitable for different purposes. Some participants used
ChatGPT to determine the most appropriate assessment method or tool based on their learning
outcomes. Some of the participants had an idea from ChatGPT for formative assessment techniques that
were used during the instructional process to gather information about students' progress,
understanding, and learning needs. Moreover, some participants used the program to develop
summative assessment tools, which aim to measure what students have learned at the end of the
semester, such as exams, quizzes, and projects. However, unexpectedly, some pre-service teachers have
created self-assessment tools to evaluate individual learning progress, strengths, and weaknesses with
ChatGPT. Finally, it was observed that the program also allowed pre-service teachers to adapt their
homework and evaluation activities according to their needs. Similarly, research studies proposed that
among the many advantages of ChatGPT are its ability to facilitate personalized and interactive learning
and generate ideas for formative assessment tasks that provide continuous feedback (Baidoo-Anu &
Ansah, 2023).

Findings showed that most pre-service teachers stated that they used ChatGPT to create the course flow.
The program helped pre-service teachers structure their lesson plans by providing a step-by-step plan
and general instructions for each step. In this way, pre-service teachers were able to manage their time
more effectively by clearly understanding the tasks needed at each stage of the lesson plan. ChatGPT
also provided support in determining the order of activities and how long each activity would take.
Participants stated that Al helped them to start the process by presenting them with a lesson plan
template or giving them sample lesson plans. In this way, pre-service teachers could more effectively
organize course content and scope. Finally, Al assisted in maintaining the topic's logical flow by
suggesting optimal information presentation sequences. It is important to note that Al tools like
ChatGPT can save teachers time when creating and editing course materials. Teachers will be able to
devote more of their time to engaging with students and promoting learning in this way.

According to the results of the data analysis, some pre-service teachers stated that they used ChatGPT
to find creative and interesting ideas for lesson plans. Participants stated that Al helped them design
innovative and creative activities and games. They believed Al could enhance lesson engagement and
create more captivating course content. Some pre-service teachers emphasized that Al activated their
thoughts and ideas. Consequently, by fostering creativity, Al could reveal new ways of thinking and
question existing assumptions. While not always satisfied with ChatGPT's suggestions, participants
found value in using the program as a catalyst for idea generation and development. They also stated
that Al stimulated their thinking processes by offering them new ideas and perspectives. In conclusion,
participants emphasized that Al played an important role in promoting cognitive development and
supporting creative thinking. To sum up, ChatGPT allows teachers to brainstorm and develop creative
ideas by generating ideas, suggesting relevant resources, and providing summaries of complex
information. In this way, it can assist in the lesson planning process. Similarly, Kasneci et al. (2023)
mentioned its ability to aid brainstorming.

Pre-service teachers stated that they used ChatGPT in various ways to explain mathematical concepts
while preparing lesson plans. Artificial intelligence helped them explain complex mathematical topics
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in a simpler and more understandable way. Participants created content appropriate to the students’
comprehension level by requesting simplified explanations or examples to ChatGPT. The program also
helped participants prepare more robust and reliable course materials by explaining the features of
mathematical concepts in detail. Apart from this, ChatGPT supported pre-service teachers in
strengthening the connections between mathematical concepts by establishing relationships with daily
life and other courses. Al also helped pre-service teachers make connections between concepts that they
would not have thought of. Finally, some participants used ChatGPT to determine the prior knowledge
that students needed to learn and establish the relationship between this prior knowledge and the
concept they wanted to teach. Additionally, the program provided participants with a variety of
viewpoints to clarify the connections between various concept representations. Overall, the use of Al for
lesson planning has the potential to greatly increase the efficiency and effectiveness of education by
enabling educators to plan lessons and other resources and providing students more easily and
accurately with more personalized planning options (Fuchs, 2023; Osman & Ahmed, 2024; Zhai, 2022).

A small number of pre-service teachers used ChatGPT to review and improve lesson plans. Some
participants asked the Al to correct semantic and grammatical errors in their plans. In this way, lesson
plans became more understandable and fluent. Participants also enabled the program to enrich lesson
plans by suggesting more materials, various presentation techniques, and activities. Al helped some pre-
service teachers to create lesson plans on stronger foundations by detecting deficiencies and errors that
they did not notice. However, very few pre-service teachers used ChatGPT to determine course scope.
Some participants used Al to research the content, scope, and suitability of the topic for the grade level.
Al provided pre-service teachers with a wider understanding of the subject matter, which enabled them
to create more thorough lesson plans. However, some pre-service teachers stated that Al did not always
provide accurate information about subject coverage. Therefore, pre-service teachers must critically
evaluate Al-generated information against the curriculum and their own expertise. ChatGPT and similar
Al technologies offer numerous promising opportunities for education, but it is important to be aware
of their limitations and potential drawbacks. Undoubtedly, the primary drawback of implementing
ChatGPT in education is the possibility of false information. Despite ChatGPT’s extensive training on vast
amounts of data, there remains a possibility that it may provide erroneous or incomplete information.
For educators lacking the necessary expertise or time, monitoring ChatGPT responses poses a
considerable challenge (Samala et al., 2024).

Some pre-service teachers used ChatGPT to gain ideas about pedagogical approaches for lesson plans.
Al helped pre-service teachers deepen their knowledge of learning strategies and models and address
their deficiencies. In other words, pre-service teachers used ChatGPT to learn about different teaching
models and techniques and choose methods that fit their lesson plans. In addition, Al supported
participants in preparing more effective and student-focused lesson plans. A small number of pre-
service teachers used ChatGPT to design and select materials to be used in lesson plans. Al helped them
to find materials that would engage students and help them understand the subject better. Pre-service
teachers used Al to learn how to use instructional technologies in their lesson plans. Al helped
participants find technological tools and resources that would help them make their lessons more
interactive and exciting. Very few pre-service teachers used ChatGPT to deepen their individual
knowledge of classroom management. Pre-service teachers used Al to solve classroom problems such
as peer bullying and learn about classroom management techniques. Al helped pre-service teachers
create a more disciplined and safe learning environment. Only a few pre-service teachers used ChatGPT
to bridge conceptual gaps in their understanding. Pre-service teachers used Al to find definitions of
concepts they had not thought of, to better understand concepts they did not know, and to give
examples. Pre-service teachers learned different definitions and perspectives of mathematical concepts
thanks to Al ChatGPT can assist teachers in identifying instructional materials and creating plans;
however, it is not a substitute for teachers. Instead, it should be used as a tool to support teachers by
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suggesting innovative teaching strategies and providing access to current instructional resources
(Samala et al., 2024). Ultimately, ChatGPT should be viewed as a supplementary tool, rather than a
replacement for a teacher's knowledge and expertise.

In conclusion, the findings of the study showed that pre-service teachers used ChatGPT for two main
purposes during lesson plan development: creating lesson content and deepening individual knowledge
and eliminating deficiencies. According to the findings, most of the pre-service teachers stated that they
benefited from ChatGPT in many ways to create lesson content. Furthermore, ChatGPT supported pre-
service teachers in deepening individual knowledge and eliminating deficiencies while developing
lesson plans in various ways. For these reasons, ChatGPT should be integrated into teacher education
programs to prepare future teachers for Al-supported classrooms. Moreover, specific professional
development opportunities should be provided to help in-service teachers use ChatGPT effectively. On
the other hand, studies can be conducted to address the inappropriate implications of the use of Al in
education, such as plagiarism and over-reliance on technology.
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