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Abstract: The process that enables students to reach the gains in a mental and physical way
while doing the mathematical tasks given under the supervision of the teacher is defined as an
activity. The student's state of being active in the implementation process of the activities
positively affects the permanence and efficiency of teaching. The process of creating tasks is a
long and challenging journey as it involves a series of complex stages. Today, artificial
intelligence technologies are utilized to facilitate this process. ChatGPT, one of the artificial

mervekocyigitgurbuz@gmail.com intelligence tools, can support the teacher in preparing content, creating a lesson plan,

evaluation process, etc., as well as supporting the teacher in creating activity design. It is
important to understand how much the created tasks direct students to be cognitively active
and to examine their cognitive demand levels in order to manage the teaching process
efficiently and to improve the scope of the tasks. The aim of this study is to evaluate the tasks
prepared for the 7th grade ratio concept through ChatGPT within the framework of cognitive
demand levels. In the study, a case study design was utilized to examine the cognitive demand
levels of the tasks created by ChatGPT 3.5 and ChatGPT 4, to determine the functionality of the
activities, and to determine the deficiencies, if any, and how they can be eliminated. Content
analysis was used to analyze the data obtained. It was concluded that the tasks created can be
used by making necessary improvements, if any; thus, teachers can enrich their course content
by saving time and energy. In this context, it is recommended to carry out tasks that will
encourage the use of artificial intelligence tools by teachers in the world of education.
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1. Introduction

Numerous methods, techniques, and strategies are used to improve the quality of learning and teaching
processes. Tasks, which are fundamental elements in achieving this goal, enable students to actively
achieve the objectives both mentally and physically while performing mathematical tasks and additional
activities either individually or in groups under teacher supervision (Nayir & Bulut, 2022). Tasks are
designed, selected, or organized according to needs and aligned with learning objectives. The
appropriate use of tasks in teaching processes holds significant importance. The tasks may aim to teach,
reinforce, or evaluate a concept (Dede, Dogan, & Aslan-Tutak, 2021). Two perspectives on task use in
mathematics education are notable. The concept of task involves problem-solving or activity processes
related to a concept or subject that has been taught (Van de Walle et al,, 2019), whereas the concept of
activity focuses on making students active participants in learning a subject or concept (Dede, Dogan, &
Tutak, 2020). From this perspective, tasks provide opportunities for students to develop skills such as
reasoning and modeling in learning and teaching environments (Stein, Grover, & Henningsen, 1996).

Tasks inherently involve activity (Doyle, 1983); they not only enhance interaction, cooperation, and
problem-solving skills (Atara et al., 2000) but also positively affect the retention and effectiveness of
teaching (Lugosi & Urobi, 2022). Understanding the extent to which tasks engage students cognitively
is crucial for managing teaching processes effectively and refining the scope of the tasks. Hence,
determining the cognitive demand levels of the tasks is essential (Engin, 2015). The cognitive demand
level was defined by Stein et al. (2000) as “the type and level of thinking required for students to
successfully deal with and solve the task.”. According to this framework, tasks are classified into four
cognitive demand levels: “memorization tasks,” “

procedures without connection tasks,” “procedures
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with connection tasks,” and “doing mathematics tasks.” These levels are referred to as “cognitive
demand levels.” Studies suggest that cognitive demand levels can decrease or increase during the
preparation and implementation of tasks in the classroom (Engin, 2015; Henningsen & Stein, 1997;
Sarpkaya, 2011; Stein et al. 1996). Appropriate cognitive demand levels need to be maintained during
task preparation and implementation (Henningsen & Stein, 1997). Tasks should ideally involve higher-
order cognitive thinking strategies to deepen students’ understanding of mathematical relationships
and concepts (Stein et al., 2000). Therefore, tasks should be designed to maximize cognitive demands
during preparation and implementation (Ecemis, 2017; Ubuz et al., 2010).

» o«

Mathematical tasks typically serve three purposes: “teaching a concept,” “reinforcing a concept,” and
“evaluating the learning of a concept” (Pekkan & Esmer, 2021). Designing mathematical tasks is pivotal
in terms of process planning and operational paradigm. This involves analyzing and designing the
objectives, determining the task design purposes, evaluating student knowledge, selecting relevant
examples, drafting instructions, assessing tasks, and planning task implementation (Yesildere, 2022).

Given the multifaceted nature of task preparation, leveraging tools that streamline this intricate and
time-consuming process is essential.

Artificial intelligence technologies are instrumental in various demanding tasks such as coding, design
of plans for content marketing, test creation, and data analysis. They are also employed in specialized
domains such as disease diagnosis and case file preparation. They are being used in many fields from
health to engineering, and from industry to marketing (Korucu & Biger, 2020). These technologies are
increasingly integrated into education, enhancing effectiveness and efficiency through capabilities such
as generating exam questions, drafting education texts, providing detailed explanations, analyzing exam
results, and employing diverse teaching techniques (Arslan, 2020). New concepts and professional
groups have emerged with the development of artificial intelligence. Prompt engineering, a burgeoning
discipline within artificial intelligence, focuses on optimizing instructions to ensure that artificial
intelligence models provide appropriate responses (Breuss, 2023).

Artificial intelligence technologies, including chatbots such as ChatGPT, play a pivotal role in education
by supporting student learning and alleviating teacher burdens in tasks such as question creation,
content selection, and lesson planning (Pressey, 1950). The use of artificial intelligence technologies,
such as personalized education, chatbots, intelligent agents, and artificial intelligence-supported
assessment systems (Arslan, 2020), provides opportunities to improve the teaching processes such as
personalized student learning and rapid response to diverse inquiries during lessons. Developed by
OpenAl, ChatGPT is a dialogue-specialized artificial intelligence chatbot prototype (Kelly, 2022). The
prompts presented as input to the system determine the scope of the output (Breuss, 2023). In other
words, providing the input most appropriately for the desired output ensures that the resulting output
is aligned with the intended goal.

Initially released as ChatGPT 3 in November 2022 (Edwards, 2023), ChatGPT 3.5 has since evolved with
updated settings using supervised and reinforcement learning. The most recent OpenAl iteration is
ChatGPT 4 (Terrasi, 2023). ChatGPT 3.5 is a freely available language model that uses deep learning to
generate content similar to human-written text that can answer many questions (Scharth, 2022). It can
also perform complex operations such as writing lyrics, writing poetry, and coding (Scharth, 2022). In
comparison, ChatGPT 4 surpasses its predecessor, ChatGPT 3.5, by handling more complex inputs,
including text, images, and videos, while delivering faster, more secure, and content-relevant responses
(OpenAlI 2023b). ChatGPT provides users with various responses aligned with their queries, enabling
students to expand the scope of questions or explore different frameworks for answers. ChatGPT aids
teachers in content creation, lesson planning, question formulation, evaluation processes, and task
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design. Therefore, teachers can leverage artificial intelligence technologies to save time, enhance energy
efficiency, and improve educational outcomes.

Creating tasks for classroom use is often challenging and time-intensive for teachers. To alleviate these
challenges, the researchers prepared mathematical tasks using ChatGPT, one of the artificial intelligence
tools, and examined their cognitive demand levels.

1.1 Aim of the Study

This study aimed to evaluate the tasks prepared by ChatGPT 3.5 and ChatGPT 4 for the Grade 7 ratio
concept within the framework of cognitive demand levels. In line with this purpose, the study sought to
answer the following questions:

1. How compatible are the tasks prepared by ChatGPT 3.5 and ChatGPT 4 with the given objective?
2. How suitable are these tasks for the given age group/grade level?
3. Do the tasks differ according to cognitive demand levels?

Additionally, the study aimed to identify the advantages and disadvantages of ChatGPT 3.5 and ChatGPT
4 versions in creating tasks.

2. Method

This was a qualitatively designed case study. A case study is a systematic design including steps such as
collecting information, organizing the collected information, interpreting it, and reaching research
findings. Its aim is to provide the best understanding of a situation rather than generalization (Denzin
& Lincoln, 1994; Merriam, 1988). What distinguishes this method from many other research methods
is its preference for understanding various topics in education, especially when questions of what, how,
and why are asked (Cepni, 2012; Yin, 2003). This study used a case study design to examine the cognitive
demand levels of the tasks created by ChatGPT 3.5 and ChatGPT 4, determine the functionality of the
tasks, and identify the deficiencies and ways to address them.

2.1 Data collection

This study created tasks for the following objectives using two different versions of ChatGPT (3.5 and
4).

The relevant objectives from the Grade 7 curriculum related to the concept of ratio were as follows:
M.7.1.4.1 Determine the value the other will take if one of the multiplicities in the ratio is 1.

M.7.1.4.2. Find the other when one of the two multiplicities and the ratio between the multiplicities
are provided.

Three different types of tasks were created: introduction, reinforcement, and evaluation. The prompts
directed to ChatGPT during the task creation process were as follows:

1. What does the statement “Determine the value that one of the multiplicities in the ratio will take if
one of them is 1” mean? Can you explain it with examples and an introduction and reminder task?

2. “Given one of two multiplicities in ratio to each other, find the other.” This objective belongs to the
Grade 7 mathematics course. Can you think like a math teacher and prepare a deepening task
related to this objective?

3. “Find the other when given one of two multiplicities their ratio to each other.” This objective
belongs to the Grade 7 mathematics lesson. Now, can you think like a math teacher and prepare an
assessment task related to this objective that we can use at the end of the lesson?

Each question was directed to both ChatGPT 3.5 and ChatGPT 4, resulting in six different tasks.
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2.2 Data analysis

The content analysis method was used in this study. This involved bringing together similar data within
the framework of certain concepts and themes and organizing and interpreting them in a way that is
understandable to the reader (Creswell, 2012).

For the coding during the content analysis, the levels in the Task Analysis Guide (Stein et al., 2000) were
used, as the Guide was deemed appropriate for the research purpose. The Guide was developed in line
with a research project called QUASAR, conducted between 1990 and 1995. It was prepared to
determine the cognitive demand level of hundreds of mathematical tasks found in the mathematics
textbooks of the schools involved in the project and implemented in classrooms. The framework for
coding the tasks according to cognitive demand levels, based on the Guide (Stein et al,, 2000, p. 16, trans.,
Regber, 2012), is presented in Table 1. The Guide contains a list of cognitive demand characteristics at
each level and is used as a rating tool applicable to any mathematical task (Smith & Stein, 1998).

Table 1

Cognitive Demand Levels of Tasks Based on the Task Analysis Guide

Memorization Tasks
(LLD-M)

Procedures Without Connection
(LLD-PC)

Procedures with Connection
(HLD-PWC)

LOW-LEVEL DEMANDS (LLD)

The use of previously learned or given information, rules, or formulas
involves remembering definitions. These tasks cannot be solved using a
method because either no method exists to apply or the time interval is too
short to apply a method. No ambiguity is involved. Such tasks are
straightforward repetitions of previously learned material. The
information to be repeated is clear and unambiguous. No association of the
information, rules, formulas, or definitions with their underlying concepts
and meanings is observed.

These tasks are algorithmic. The method to be used is explicitly requested
or is evident from prior instruction or the context of the task. The cognitive
demand for successful completion is limited. A little uncertainty exists
regarding what to do and how to do it.

No association with the underlying concept and meaning of the method
used is observed. The focus is on producing correct answers rather than
developing mathematical understanding. These tasks do not require an
explanation or only require an explanation of the procedure.

HIGH-LEVEL DEMANDS (HLD)

These tasks focus students' attention on the method to foster a deep
understanding of mathematical concepts and ideas. They implicitly or
explicitly suggest the application of general methods closely related to the
underlying conceptual ideas. Often, these tasks present multiple
representations, such as visual diagrams, dexterous situations, symbols,
and problem situations. Making connections between multiple
representations helps improve understanding. These tasks require a
certain level of cognitive effort. Although general methods are followed,
these tasks cannot be completed without a thinking process. Students need
to engage with the conceptual ideas underlying the methods to be able to
complete and understand the task.
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These tasks require complex and non-algorithmic thinking, implying no
clearly stated, repeated, predictable, or suggested approach in the task, its
instructions, or examples. Students must explore and understand the
nature of mathematical concepts, operations, and relationships. They need
Doing Mathematics Tasks to observe and organize their own cognitive processes, access relevant
(HLD-DM) knowledge and experiences, and use them appropriately in their work.
Students must analyze the task, evaluate possible solution strategies, and
consider the limitations of those solutions. Completing these tasks
requires significant cognitive effort, and students may experience some
anxiety due to the unpredictable nature of the solution process.

Source: Stein et al. (2000, p. 16).

Four levels of cognitive demands are defined in the Efficiency Analysis Guide, and their corresponding
codes are presented in Table 2.

Table 2

Codes Used for Cognitive Demand Levels of Tasks

Level of cognitive demands Abbreviation
LOW-LEVEL DEMANDS - Memorization Tasks LLD-M
LOW-LEVEL DEMANDS - Procedures Without Connection LLD-PC
LOW-LEVEL DEMANDS - Procedures with Connection HLD-PWC
LOW-LEVEL DEMANDS - Doing Mathematics Tasks HLD-DM

To enhance coding reliability, the first researcher coded the data initially, followed by an independent
coding and comparison by the second researcher. Then, the coders discussed any discrepancies in the
levels and reached a consensus on the common levels.

3. Findings

In this section, the findings from the analyzed data are examined within the framework of the questions
posed to ChatGPT and then interpreted in relation to the research problems.

3.1 Question 1

QUESTION 1: What does the statement “Determine the value that the other will take if one of the
multiplicities in the ratio is 1” mean? Can you explain it with examples and an introductory and recall task?

3.1.1 ChatGPT 3.5

The statement "Determine the value of one of the multiplicities in the ratio when one of them is 1"
indicates that when one component of a ratio is set to 1, the corresponding value of the other component
can be determined proportionally. This objective aims to gain a deeper understanding of the concept of
ratio.

Introductory task: To introduce the lesson, the teacher can assign students a task where they calculate
the ratios of different objects or scenarios. For example, students may be asked to determine the ratio
of red balls to blue balls when 6 red and 12 blue balls are present in a box. This task helps students grasp
how to determine the value of one component of a ratio when the other is set to 1.

Recall task: Following the lesson, the teacher should present students with various ratios and prompt
them to explain which component’s value is determined when one part is set to 1. Encouraging
classroom discussion allows students to revisit the fundamental principles of proportion. Providing a
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platform for students to exchange ideas helps them develop a deeper understanding of the concept of
ratio.

3.1.2 ChatGPT 4

This objective involves understanding the characteristics of ratios and predicting the value of one part
when the other is 1 in ratios.

3.1.2.1 Introductory Task: “Let’'s Make Pizza Together”

1. Before starting the lesson, students engage in a pizza-making task. Each student receives materials,
such as cardboard pizza bases, glue, scissors, and colored paper.

2. Students are instructed to determine the amount of ingredients needed to make a pizza slice. For
example, they can decide to use two sheets of green paper, one sheet of red paper, and one sheet of ...

... brown paper for each pizza slice. 3. Students calculate and record these ingredient proportions in a
table.

3.1.2.2 Recall Task: “Pizza Slices on Sale!”
1. In the next class, students learn that each pizza slice sells for 2 dollars.

2. Students are asked to determine the cost of one slice of pizza based on the ratio and predict the cost
if it were 1. They record their findings in a table.

Table 3

Cognitive Demand Levels of Introductory/Recall Tasks

Task Type Introductory/Recall
ChatGPT version GPT 3.5 GPT 4
Cognitive demand level LLD-M HLD-PWC

When the introductory task prepared by ChatGPT 3.5 was analyzed within the framework of cognitive
demand levels, it was determined to be at the level of LLD-M. This approach was chosen because, after
presenting the initial situation for students to apply, a new but similar situation was given. Students
were expected to apply the same approach again, essentially repeating the initial task. This repetition
aligned with the characteristics of a memorization task.

The recall task from ChatGPT 3.5 was found to be at the level of HLD-PWC. This task required students
to use their prior knowledge to explain and discuss the situation through examples, encouraging them
to establish relationships between events and reason through different scenarios. This aligned with the
level of connected methods.

Both tasks created by ChatGPT 3.5 for the first question were compatible with the content of the learning
objective and appropriate for the age group/grade level. They effectively prepared content for student
comparisons between units and included concrete elements.

For the tasks designed by Chat GPT 4, both the introductory and recall tasks were analyzed according
to their cognitive demand levels and found to be at the level of HLD-PWC. In both tasks, students were
expected to recognize the relationships between concepts using their basic knowledge. Creating a table
with the new information required students to use multiple representations, demanding a certain level
of cognitive effort.
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The scope of both tasks created by ChatGPT 4 for Question 1 was also compatible with the content of
the learning objective and the age group/grade level. These tasks provided students with the
opportunity to analyze the relationships between the specified ratios and included examples from daily
life, enhancing their understanding of the unit.

3.2 Question 2

QUESTION 2: “Find the other when given one of two multiplicities given their ratio to each other.” This
objective belongs to the Grade 7 mathematics lesson. Now, can you think like a math teacher and prepare
a deepening task related to this objective?

3.2.1 ChatGPT 3.5

Of course! Here is a math task that you can prepare to deepen the understanding of the statement “Given
one of two multiplicities in proportion to each other, find the other.”

Task Name: Ratio-Based Puzzle

Target Objective: To develop the ability to determine one in proportion to another given their ratio.
Task Description:

1. Divide the class into four equal groups and provide each group with a piece of paper and a pencil.

2. Assign each group a question that involves determining one of two multiplicities based on a given
ratio. For example: “There are 24 students in a class. Of these students, 3/4 are girls. How many girls are
there in the class?” In this question, 3/4 represents the ratio of girls to total students. Students must
calculate the number of girls based on this ratio. Note: You can also give different questions to other
groups. In this way, each student will work on a different question, and at the end, they will share their
answers.

3. Allow time for each group to solve their respective question using correct proportional reasoning on
their paper.

4. Each group presents their solution to the class, explaining how they have arrived at their answer.

5. One student from each group will write their solution on the board or a large piece of paper and
explain the process.

6. Students from other groups can ask questions and discuss their approaches to understanding the
solution.

7. Review the correct answers together, addressing any misunderstandings or mistakes.
8. Conclude by offering additional examples or questions about ratios for further practice.

This task aims to enhance students’ critical thinking and problem-solving skills about ratios, while also
fostering collaboration and discussion among peers.

3.2.2 ChatGPT 4

Of course! Here is a deepening task to help students master “Find one of the two multiplicities given
their ratios to each other.”

Task Name: Ratio Puzzles

Objective: To enable students to understand the concept of ratios and develop their ability to find one
of two multiplicities given their ratio to each other.
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Materials:

- Paper and pencil

Event Duration: Approximately 15 min

Task Stages:

Step 1: Reminding the Concept of Proportion (5 min)

In class, have a brief discussion with the students to review the concept of proportion. Review the
definition of a ratio and demonstrate its use with examples. Ensure students understand the concept of
ratios.

Step 2: Ratio Puzzles Questions (10 min) Ask students to take their paper and pencils and solve the ratio
puzzles. They need to find the other multiple based on the given ratio in each question. You can adjust
the difficulty level of the questions according to the students’ needs. Here are some sample questions:

Question 1: In a restaurant, there are nine chairs at a table for six people. If another table has 12 seats,
how many chairs should be at this table?

Question 2: Three tablespoons of coffee are used for one cup of coffee. How many cups of coffee can be
made using nine tablespoons of coffee?

Table 4

Cognitive Demand Levels of Deepening Tasks

Task type Deepening
ChatGPT version GPT 3.5 GPT 4
Cognitive demand level LLD-M LLD-PC

When the deepening task prepared by ChatGPT 3.5 was examined within the framework of the cognitive
demand level, the task was found to be at the level of LLD-M. The main purpose of this task was to solve
the question given in Step 2; in this step, students are expected to reach the answer using only basic
knowledge rather than establishing a relationship between old knowledge and concepts. In the
following steps of the task, students are suggested to discuss their answers. However, this discussion
does not raise the level of the task, as it is more about checking the results rather than a new situation.

For Question 2, it was determined that the scope of the deepening task created with ChatGPT 3.5 was
compatible with the content of the learning target and the age group/grade level. The content was
designed to emphasize that a proportion occurred when two ratios were equal.

When this task prepared by ChatGPT 4 for the deepening task was analyzed according to the cognitive
demand levels, it was evaluated as LLD-PC. The information requested by the question was present in
prior knowledge and did not have any ambiguity. It focused on producing correct answers instead of
developing a deeper mathematical understanding. However, the process design of the task was quite
detailed, and it was thought to facilitate the teacher in shaping the lesson plan.

For Question 2, it was determined that the scope of the deepening task created with ChatGPT 4 was
compatible with the content of the learning objectives and the age group/grade level, as it allowed the
students to establish the relationship between two multiplicities and was supported by concrete
examples.
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3.3 Question 3

QUESTION 3: “Find the other when given one of the two multiplicities and the ratio between them.” This
objective belongs to the Grade 7 mathematics lesson. Now, can you think like a math teacher and prepare
an evaluation task related to this objective for use at the end of the lesson?

3.3.1 ChatGPT 3.5

Of course! Here is a math task that you can use to assess the understanding of “Given one of two
multiplicities and the ratio of the two, find the other.”

Task Name: Ratio-Finding Questions

Objective: To evaluate the ability to find one of two multiplicities given the ratio of one to the other.
Task Description:

1. Arrange the class for individual work. Provide each student with a piece of paper and a pencil.

2. Hand out a test or worksheet with ratio-based questions. Sample questions include:

(a) A store has 120 apples and 80 oranges. What is the ratio of apples to oranges? (b) A basket contains
36 red, 48 green, and 72 blue balls. What is the ratio of red balls to green balls? (c) A music player
contains 250 songs. If 3/5 of these songs are rock songs, how many are pop songs? (d) A country has
500,000 men and 600,000 women. What is the ratio of men to women?

3. Encourage students to create their own real-life scenarios involving ratios and share these with the
class. For example, they can discuss ratios related to product prices in a supermarket.

3.3.2 ChatGPT 4
Of course! Here is an assessment task for the skill of “Finding one of two multiplicities given their ratios.”
Task Name: Ratio Investigation

Objective: To evaluate students’ ability to use ratios to find one of the two multiplicities when the other
is provided.

Materials:

-Paper and pencil

Event Duration: Approximately 15 min

Task Stages:

Step 1: Creating a Series of Questions (10 min)

Develop a set of questions that test students’ ability to find one of two multiplicities given its ratio to
another. Sample questions:

Question 1: A team can clear an area of 9 m in 12 h. Given this ratio, how many meters can the same
team clear in 15 h?

Question 2: There are 120 trees in a park. One-third of these trees are fruit trees. How many fruit trees
are there?

Step 2: Solving the Questions (5 min)
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Allow students time to solve the questions you have prepared. Ask them to find the unknown number
using the given ratio. Have students write their solutions on their papers.

Table 5

Cognitive Demand Levels of Evaluation Tasks

Task Type Evaluation
ChatGPT version GPT 3.5 GPT 4
Cognitive demand level LLD-PC LLD-PC

When the evaluation task created by ChatGPT 3.5 was analyzed according to the cognitive demand
levels, it was found to be at the level of LLD-PC. The question content addressed the information
available from prior learning, and the method to be applied was clear, causing the task level to remain
at this level. In addition, the questions in the task were found to be answer-oriented rather than
directing students toward higher-level thinking skills.

For Question 3, it was determined that the scope of the evaluation task created with ChatGPT 3.5 was
compatible with the content of the learning target and the age group/grade level, as it established
proportional relationships and included relevant instructions.

When the task prepared by ChatGPT 4 for the evaluation task was analyzed according to the cognitive
demand levels, it was determined to be at the level of LLD-PC. The task focused on reaching the correct
answer using basic knowledge rather than establishing relationships with different concepts. In
addition, little uncertainty existed about what needed to be done in the task content.

For Question 2, it was determined that the scope of the evaluation task created with ChatGPT 4 was
compatible with the content of the learning target and the age group/grade level. This task reinforced
proportional thinking by having students first find the ratios by establishing a relationship between the
given multiplicities and then equalizing them.

The cognitive demand levels of the tasks prepared by ChatGPT are summarized in Table 6.
Table 6

Cognitive Demand Levels of All Tasks

Task Type Introductive /Recall Deepen Evaluation
ChatGPT version GPT3.5 GPT4 GPT 3.5 GPT 4 GPT 3.5 GPT 4
Cognitive demand level LLD-M HLD-PWC LLD-M LLD-PC LLD-PC LLD-PC

As shown in Table 6, only one of the six tasks prepared by ChatGPT was at a high cognitive demand level.
This meant that approximately 85% of the tasks remained at the LLD level. Two of the five tasks at the
LLD level were at the memorization task level, and both tasks were created by ChatGPT 3.5.

When all the findings were evaluated, it was determined that ChatGPT could prepare mathematical tasks
suitable for the targeted objective and grade level. However, the cognitive demand levels of the tasks it
prepared remained at low levels.
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3.4 Comparison of ChatGPT 3.5 and ChatGPT 4

When the task examples were analyzed, it was evident that the presentation style of the tasks differed
according to the version. ChatGPT 4 offered a more systematic design, whereas the explanations made
by ChatGPT 3.5 regarding the task level remained at a low level compared with ChatGPT 4. Conversely,
the explanations provided by ChatGPT 3.5 were more comprehensive compared with that by ChatGPT
4. These differences between the explanations were seen when comparing the answers to the second
question in both ChatGPT 3.5 and ChatGPT 4. This result aligned with the findings of Stojanov (2023).
Although ChatGPT 4 explained the implementation process of the task briefly and clearly, ChatGPT 3.5
explained it more indirectly.

When the quality and content of the questions were evaluated, it was noticed that both versions failed
to generate tasks related to high-level cognitive demand in mathematics. However, teachers were
encouraged to facilitate classroom discussions based on student answers. In addition, both versions
included explanations about the skills students would acquire after completing the tasks.

When evaluated within the framework of cognitive demand levels, the tasks prepared by ChatGPT 4
had higher cognitive demand levels. For example, in preparing an introductory task, the task designed
by ChatGPT 3.5 was geared toward memorization (low demand levels), whereas the task prepared
by ChatGPT 4 was designed for a connected method (high demand levels).

However, despite ChatGPT 4 being based on higher demand levels than ChatGPT 3.5, most of the tasks
it prepared remained at low levels. For instance, when examining ChatGPT 4’s deepening task design,
it was found to be created according to the disconnected method tasks (low demand levels).
Similarly, when analyzing the evaluation tasks, it is clear that both versions produced designs
that included disconnected method tasks from low demand levels. Therefore, it was interpreted that
ChatGPT 3.5 did not create a task design for high demand levels. However, ChatGPT 4 aimed for higher
demand levels and did not fully achieve the task of doing mathematics.

In addition, both versions could not create task designs for high-level demand mathematics tasks, also
known as doing mathematics tasks.

4. Conclusions and Discussion

In this study, ChatGPT, one of the artificial intelligence tools, was given the objectives that would
constitute the course content, and instructions were given to prepare various types of tasks related to
these objectives. The tasks created were then evaluated according to their cognitive demand levels. The
analysis of the results showed that ChatGPT could design tasks appropriate to the age, grade, objective,
and knowledge level of the students. Additionally, it provided various suggestions for the
implementation of these tasks. In this context, it was determined that ChatGPT, as an artificial
intelligence chatbot, could help teachers based on the content of the questions asked. Thus, while saving
time and energy, teachers could enrich their course content. Artificial intelligence tools that can be
considered teacher assistants (Brakina et al, 2021) can also be used for various functions, such as
interactive games and creating custom questions, translating, and using them as language learning tools,
which can actively engage students in the lesson. This situation brings advantages such as increased
student motivation and a liberal approach to presenting their own ideas. Some studies reported similar
results (Almelweth, 2022; Jones, 2021).

When the tasks prepared with ChatGPT 3.5 and ChatGPT 4 versions, which constituted the first research
question, were examined, it was observed that the tasks were created in a way that would guide the
teacher and allow for flexible modifications. In addition, it was possible to design the teaching process in
different dimensions thanks to features such as changing the level of the tasks and adjusting them to be
student-centered or teacher-centered. Thus, the task content could be developed according to the
environment in which the task would be implemented; tasks that could adapt to the changes in the
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teaching process could be implemented in the classroom. Considering the aforementioned situations,
integrating artificial intelligence tools into lessons or using these tools to design course content can add
different dimensions to the educational process (Arslan, 2020). Benefiting from artificial intelligence
technologies also requires teachers to adapt to information technologies and encourage their students
to learn in this direction (Yuan, 2022).

When evaluating the findings related to the second research question, which involved assessing the
cognitive demand levels of the tasks prepared with both versions of ChatGPT, it was observed that the
cognitive demands of the tasks remained at low levels. This situation suggested that teachers should
expand the scope of the tasks or provide more comprehensive prompts to ChatGPT when preparing
tasks. In addition, the fact that no tasks including the demand level of “Doing Mathematics Tasks” were
created indicated that the chatbot had deficiencies in creating such tasks. In summary, ChatGPT 4 was
found to generate tasks at higher demand levels compared with ChatGPT 3.5, but these tasks were not
at sufficient cognitive demand levels.

As seen in the tasks created by ChatGPT, it was advantageous that the designed tasks could be directed,
organized in a short time, flexibly adapted to the teaching strategy, and promote cooperation between
students and teachers (Dwivedi & Joshi, 2021). The purpose of creating tasks was to provide conceptual
understanding and foster a discussion process rather than merely assigning homework or solving
questions (Ozgen, 2017). Tasks that served a single purpose would lead to a uniform transfer of
knowledge, causing students' interpretation and solution strategies to be similar and resulting in
memorized knowledge (Ozgen, 2017). Therefore, when designing tasks, it would be useful to include a
guiding scheme for the type of tasks and their implementation in the process. Both ChatGPT versions
could prepare content for the type of task asked. However, the tasks prepared by ChatGPT4 were found
to be more systematic. The applicability of the prepared content can be considered as an indicator of its
use as a helpful tool for teachers. In this way, teachers can save time and energy and enrich their course
content. However, it is thought that it would be more beneficial for teachers to revise and use these
tasks.

5. Recommendations

Today, it is clear that technology has ushered in a new era. The rapid advancement and the increasing
number of artificial intelligence tools direct us to learn how to use these tools effectively. Therefore, it
is suggested that efforts should be made to encourage teachers in the field of education to use artificial
intelligence tools. These efforts can include in-service seminars or artificial intelligence courses.
Moreover, introducing students to these tools and sparking their interest in coding may benefit their
future technological developments. Researchers are recommended to conduct further studies on the
role of artificial intelligence as a teacher assistant.

Although ChatGPT, which can be an assistant for the teacher, offers flexibility in the content it provides,
some factors may be overlooked when applied in real-life situations. These factors include student
psychology, classroom environment, and teacher psychology. As ChatGPT can design content
independently of these factors, teachers need to consider that the designed content may include
elements that do not directly address these factors. Therefore, teachers should revise and adapt the
content as needed.

In addition, teachers and researchers who aim to maintain high cognitive demand levels in tasks are
recommended to carefully consider those when creating prompts for ChatGPT. By doing so, they can
ensure that the tasks generated align with their educational objectives and meet the desired cognitive
demand levels.
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