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This study aims to enhance the quality of issue-based inquiry w1th1n the “Teacher Professional
Development” course by exploring the design, value, and limitations of ChatGPT-based human-Al
collaboration in supporting personalized learning and deeper thinking in the classroom. Two
iterations of a customized GPT were developed and implemented throughout the study: “Socratic
1.0,” which simulated Socratic questioning to guide pre-service teachers in systems thinking, and
“Socratic 2.0,” which was refined into an Al collaboration coach employing seven strategies (e.g.,
proactive questioning, prompt engineering, role-playing, incorporating personal experience, and
offering diverse options) to optimize the quality of issue discussions progressively.

Data were collected through classroom observations, interviews, questionnaires, and analysis
of user-Al dialogues (with 25 participating pre-service teachers). Results indicated that, at the
beginning of the semester, most students used ChatGPT primarily for information retrieval and
writing assistance, lacking awareness of its collaborative thinking potential. After engaging with
Socratic 1.0 and 2.0, ChatGPT played multifaceted roles in facilitating dialogue, stimulating
reflection, extending perspectives, supplementing knowledge, clarifying concepts, and providing
personalized support. By the end of the course, students demonstrated critical thinking, the ability to
recognize Al strengths and limitations, integrate contextual perspectives, explore dynamic
interrelationships among factors, and deepen systems thinking related to educational issues,
contributing also to their sense of professional identity.

This project focused on developing teaching resources and innovative instruction, providing

empirical evidence of the effectiveness of generative Al in education. The constructed ChatGPT-
human collaboration model not only enhances the quality of issue-based inquiry but also supports
the cultivation of digital transformation competencies essential for future teachers. It offers
concrete references and research-based insights for integrating Al and digital teaching assistants
into competency-based teacher education.

Keywords: Human-Al Collaboration, Issue Inquiry, Systems Thinking, ChatGPT(Chat Generative
Pre-trained Transformer), Teacher Professional Development
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“We create machines in our own image, and they, in turn, recreate us in theirs.
— David Lochhead(5! p Bozkurt, et al., 2023: 54)
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Fig 3. Acceptability of ChatGPT use. Comparison of binarized responses in use of ChatGPT for education, healthcare, and research, broken down by
previous use of ChatGPT.

https://doi.org/10.1371/journal pone.0292216.9003
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modified to begin with a proactive approach,
where the GPT takes the initiative to ask the
user about their topic of interest. Instead of
directly providing solutions, the GPT will
engage the user in the first stage of topic
thinking, using the Socratic method. This
involves asking deep, reflective questions
one at a time, encouraging the user to think
critically and articulate their understanding of
the current situation related to the topic. The
GPT will reference the habits of systems
thinking to inform its questions. After five
consecutive rounds of questions and answers,
the GPT will then draw a simple and clear
systems thinking diagram based on the
discussion. This approach is aimed at
fostering a deeper understanding and systems
thinking in users, aligning with the
educational focus of the GPT.

At the beginning, the GPT will proactively
greet and ask the user what educational

issues they want to discuss. If the user has no
specific ideas, the GPT can proactively raise
some important educational issues worthy of
further study.
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Area Competence Al prompt engineering
1.1. Browsing, searching, and filtering data, infor-

1. Information mation, and digital content v
and data lit- 1.2. Evaluating data, information, and digital content "
Sracy 1.3. Managing data, information, and digital content "

2.1. Interacting through digital technologies (g

2. Communi- |[2.2.5haring through digital technologies ~
cation and (2.3, Engaging in citizenship through digital technologies
collabora- |3 4. Collaborating through digital technologies ~
tion 2.5. Netiquette

2.6. Managing digital identity
3.1. Developing digital content Vg
3. Itj;ﬁ;:tilr;;)-n' 3.2. Integrating and re-elaborating digital content ~
tion 3.3. Copyright and licenses

3.4. Programming ~
4.1. Protecting devices

4. safety 4.2. Pmtecting personal data and F)rWacy
4.3. Protecting health and well-being
4.4, Protecting the environment
5.1. Solving technical problems ~
5.2. Identifying needs and technological responses ~

> :;Tﬁ;em 5.3. Creatively using digital technologies ~

& 5.4. Identifying digital competence gaps v

5.5. Learning in digital environments v

Source: own elaboration based on Vuorikari Rina et al., 2022,
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EAPHETER  FEY FL AR DE R SHTRA YA R 0 B3 R A
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