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At 7, H7E #Agel tigk AAA AR, WA Ee valeA )
ANS Qg A== B, N BE Y FEd g ASH 7N g9
S EX 2 M Richey & Klein, 2014). Richey & Klein(2014)2 [#

113 o] A7 F&el et A= 2 = A7 (Type 1 /BT
23 A9(Type 2 /FFA-HE A5 BHS sk

[¥ I-1] 2A - ALATF 539 53 (Richey & Klein, 2014)

Al=s Bl e SE G S 2y A
(Type 1 7H&AT) (Type 2 /N1 )
AT |+ B4 mAss BN ABE | | na dus g
Rl RETE AASAL AR A Ly aan
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. =1 1 Y oA = = <
o AEE W =T U A MRS 78 = Ay 23
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A& (Context-specific conclusions) (Generalized conclusions)
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Abstract
Analysis of Conversations Between a

ChatGPT—Based Chatbot with Teacher
Feedback Strategies and Students
: Focusing on High School Science

Yoon Youngjip
Department of Science Education (Physics Major)
The Graduate School

Seoul National University

With the growing demand for personalized education, research on
educational chatbots has been actively conducted. Traditional rule-
based chatbots were designed to respond to anticipated student
queries or provide selectable options, but they struggled to flexibly
address a wide range of student inquiries. To overcome these
limitations, generative Al-based chatbots have emerged, with
ChatGPT demonstrating the potential for natural and flexible
conversations with students. However, when applied to educational
settings, ChatGPT poses challenges such as a lack of teacher control,
insufficient personalization of learning content, and inadequate
emotional engagement.

To address these issues, this study developed a ChatGPT-based
educational chatbot incorporating teacher feedback strategies and
analyzed the interaction records between the chatbot and high school

integrated science students. The study aimed to classify the speech
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types of both students and the chatbot and identify factors influencing
students’ speech volume.

Based on a review of prior research, this study established design
principles for an educational ChatGPT-based chatbot and formulated
prompts accordingly. The designed prompts incorporated elements
such as students' learning levels, subject content, and reinforcement
of emotional interactions. Additionally, the chatbot was designed to
implement teacher feedback strategies by encouraging student-
centered questioning and fostering affective interactions.

The chatbot was deployed for one month to collect data from 16
first-year high school students enrolled in an integrated science
course at a high school in Busan, South Korea. The collected data
underwent preprocessing, resulting in 273 student utterances and 425
chatbot utterances. Statistical analyses were conducted using Python.
Students were allowed to access and interact with the chatbot freely,
without restrictions on time, location, or device. To ensure ethical
research practices and educational safety, data collection was
conducted only with students who provided informed consent and had
received prior training on generative Al.

Regarding Research Question 1, which examined differences in
chatbot dialogue patterns based on the application of teacher feedback
strategies, results showed that the chatbot employing feedback
strategies exhibited an increased tendency to actively engage students
and provide emotional support. Conversely, a chatbot without
feedback strategies focused primarily on delivering information, often
responding in a fragmented manner without sufficiently addressing
students' needs.

For Research Question 2, which analyzed factors affecting
students’ speech volume, findings revealed that chatbot utterances

designed to actively involve students in conversation or prompt
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follow—up discussions significantly increased student engagement.
Additionally, student utterances that shared personal experiences or
requested further information deepened the conversation and
strengthened social interactions, contributing to the continuity of
dialogue.

This study suggests that a ChatGPT-based chatbot incorporating
teacher feedback strategies can effectively support student—centered
conversations by adapting to students' dialogue content and emotional
needs. The findings highlight the importance of designing educational
chatbots with teacher feedback strategies and personalized support
systems tailored to student characteristics. Moreover, this study
provides insights into the design and potential applications of

educational chatbots in science education.

Keywords : ChatGPT —based chatbot, Education using generative
Al, chatbot design principles, Science education chatbot, Design
principles of educational chatbot prompts, Teacher feedback
strategies

Student Number : 2022-27491
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