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The aim of this study is to investigate the impact of artificial intelligence (Al)
on the implementation of teaching methods. The main research question is
whether Al can effectively assist primary school teachers as an intelligent
assistant in carrying out the stages of instructional methods. This study was
designed and conducted using a mixed-methods approach in three phases. In
the first phase, ten modern teaching methods were selected based on specific
criteria such as active learning, student participation, group activities, and
continuous feedback, and their characteristics were extracted. In the second
phase, the effectiveness of Al as a teacher assistant in implementing
instructional methods was qualitatively examined and analyzed. Given that the
research focuses on the facilitating role of Al in supporting teachers’
instructional tasks, a series of questions were posed to Al chatbots involving
the provision of strategies and suggestions for each teaching stage. The Al's
performance was then analyzed through the lens of this teacher-Al interaction.
In the third phase, both qualitative and quantitative findings were analyzed and
interpreted. Findings revealed that out of 55 instructional stages examined, Al
demonstrated the ability to provide effective collaboration and useful
suggestions in 32 stages (58%). An analysis of content generated by Al
chatbots in the context of teaching sixth-grade mathematics and first-grade
Persian demonstrated that this technology can provide meaningful and effective
support to educators across various stages of instructional implementation.
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Introduction

Artificial intelligence (Al) refers to the capacity of machines to imitate human intelligent behavior. Al is
rapidly becoming a key tool for empowering teachers by enabling personalized instruction, identifying
underperforming students, and recommending appropriate educational resources (Chounta et al., 2022). In
recent years, numerous studies have explored the capabilities and potential applications of Al in the field
of education. According to Holmes et al. (2023), Al can take on multiple active roles in educational
settings, including those of learning collaborator, guide, coach, and instructor. Despite the widespread
recognition of AI’s benefits, there remains a pressing need for deeper research into its application in
elementary education. Teaching methods play a foundational and critical role in the educational process at
the primary level. Al, by addressing various instructional challenges and limitations, can function as an
intelligent assistant working alongside teachers—helping to suggest appropriate teaching strategies and
enhance their implementation quality. The present study aims to examine the impact of Al on the
implementation of teaching methods in elementary education. Specifically, it investigates whether the use
of Al as an intelligent assistant for primary school teachers can effectively support them in carrying out

the various stages and steps involved in instructional practices.

Research methodology

The present study employed a mixed-methods (qualitative—quantitative) approach aimed at analyzing the
role of artificial intelligence (Al) as an assistant to primary school teachers in implementing instructional
methods. The research was conducted in three phases. In the first phase, ten modern teaching methods
were selected based on criteria such as active learning, student participation, group activities, and
continuous feedback. The specific characteristics of each method were then identified and extracted. In the
second phase, the role of Al as a teaching assistant in primary education was qualitatively examined. The
focus was placed on how Al can support, rather than replace, teachers in the instructional process. Al
chatbots were used as practical examples, and their interaction patterns and performance were analyzed to
ensure transparency in the process. In the third phase, both qualitative and quantitative findings were
analyzed and interpreted. Each teaching method was evaluated with an emphasis on Al support, and the
results were presented in detailed tables. Additionally, the frequency and percentage of Al assistance
across the stages of each method were reported. To ensure data validity, all data and analyses were
independently reviewed by the two authors. The results were largely consistent, and any discrepancies

were resolved through discussion.

Research findings

In the first phase of this study, ten practical teaching methods were selected for general introduction and
presentation of their implementation steps. These included: inquiry-based learning, brainstorming,
problem-solving (based on George Polya’s model), game-based learning, role-playing, brainwriting, the
5E model, exploratory learning, collaborative learning, and project-based learning. The selection of these
methods was based on specific criteria such as emphasis on active and participatory learning, student-
centeredness in the instructional process, focus on group activities, and the provision of appropriate
opportunities for practice and ongoing feedback (Shabani, 2012; Mortazavizadeh, 2021; Zbuzant, 2024;
Kurt & Sezek, 2021).

Next, the qualitative impact of teacher collaboration with the intelligent assistant (Al) was examined in
order to analyze the nature of teacher—technology interaction and its effects on teaching quality. For
instance, in teaching the concept of “approximation by truncation” from the sixth-grade mathematics
textbook, the Al chatbot *ChatGPT* was used as a supportive tool. Al played a significant and effective



role as a teacher’s assistant in three stages of the problem-solving method, clearly demonstrating the value
of this technology in instructional implementation.

In another example, the functionality of Al in assisting a teacher with the instruction of the "illustration"
section of the first-grade Persian textbook—using the brainwriting method—was evaluated with the
*Perplexity* Al chatbot. The chatbot was asked how it could support the teacher in each stage of this
method. In four stages, it offered highly relevant and practical suggestions. In most stages where the
teacher holds primary responsibility for instruction, Al can play an influential role in supporting
instructional activities. Furthermore, in stages that require active interaction between teacher and students,
this technology can assist in enhancing the quality and purposefulness of such interactions. In total, the
implementation of the ten selected teaching methods involved 55 distinct stages. As shown in Table 3, Al
demonstrated the potential to collaborate with and assist teachers in 32 of these stages-equivalent to 58%-

serving effectively as an instructional assistant.

Conclusion

The purpose of this study was to examine the effectiveness of utilizing artificial intelligence (Al) to support
elementary school teachers in implementing teaching methods. Ten modern teaching methods
emphasizing active and participatory learning, student-centeredness, group activities, practice, and
feedback were selected. The findings were presented in both qualitative and quantitative sections. In the
qualitative part, the efficiency of Al in executing teaching stages was assessed through the analysis of two
lessons from sixth-grade mathematics and first-grade Persian textbooks, demonstrating that teachers can
reliably use Al as an instructional assistant. Quantitative results showed that out of 55 teaching stages
across the selected methods, 32 stages (equivalent to 58%) could be supported by Al. These results reveal
the capacity of Al technology to effectively assist teachers and suggest that its use can enhance the quality
of education. On the other hand, attention to the challenges and potential consequences of AI’s role in
teaching and student learning is essential. Uninformed use may disrupt educational interactions, reduce
students’ intellectual independence, and diminish the educational role of teachers. Fully delegating
teaching to Al is incorrect and risky, as this technology is a powerful yet double-edged tool that can either
enhance learning or weaken critical and creative skills. Therefore, the teacher’s role in guiding critical
discussions and analytical exercises remains important, and Al should be employed as a facilitative tool—
not a substitute for human thinking and creativity.
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2. Exploratory sequential design
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