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ABSTRACT

The purpose of this study is to develop an instructional model that effectively
integrates generative artificial intelligence (Al) into learner-centered discussion
instruction and to examine its educational validity and field applicability.
A review of domestic and international literature on discussion-based
instruction and the educational use of generative Al was conducted to derive
key design principles. Based on these principles, a learner-centered discussion
instructional model distinguishing between a Human Zone and an Al Zone was
designed. A focus group interview (FGI) was conducted with an expert panel
consisting of professors in computer education and experienced elementary
and secondary school teachers to examine the appropriateness of the model’s
stages, activity flow, AT utilization strategies, and teacher roles. The model
was then revised and refined based on the feedback obtained. As a result, the
final model consists of five stages—Spark and Setup, Build, AT Micro-Debate,
Main Debate, and Reflect and Expand—and conceptualizes generative Al as
a cognitive partner that supports learners’ reasoning while strengthening
human-centered critical thinking and collaborative interaction.
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Table 1. Discussion Model Design Rationales

Design Focus

Identified Design Need

Representative
Prior Studies

Structuring the

Learners require a clearly
sequenced discussion structure
when generative Al is
integrated, in order to recognize

(11], (121,

Discussion Process the purpose and role of each (17}, [28]
stage and reduce procedural
confusion.
Learners need a low-risk
Al-assisted Debate rehearsal environment to test 18], [14]
(Al Micro-Debate)|  areuments and identify logical [ 5’] [21’]
weaknesses before engaging in ’
authentic peer discussion.
The core of discussion—based
Minimized Al learning must remain human-— [161. [19]
Intervention During centered, with Al limited [é6] ’

the Main Debate

to technical or supportive
functions during live debate.
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Representative

Identified Design Need Prior Studies

Design Focus

Learners must clearly
understand which tasks are
delegated to Al and which [31, [7], [9],

require human judgment, [13]
interpretation, and decision—
making.

Separation of
Human Zone and
Al Zone

Explicit instructional safeguards
are needed to prevent cognitive
dependency and uncritical
acceptance of Al-generated
outputs.

[21, [4], [5],
[27]

Preventing
Overreliance on Al

Al-integrated instruction
requires teachers to assume
expanded roles that coordinate [3], [101,
instructional design, facilitation, [22]

Multi-Layered
Structuring of
Teacher Roles

evaluation, and ethical
oversight.
428F Al 28 EE Y 23 7T
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s Y LSl Sl sl AL @50l 7714
=

4.2.1. A7} B3 A
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Table 2. Overall composition and suitability of the model

Composition M SD CVI IRA
Explanation 4.68 0.48 1.00
Validity 4.60 0.65 0.92

Appropriateness 4.36 0.76 0.92 0.63
Universality 4.60 0.65 0.92
Understandability 4.48 0.59 0.96
Structural Suitability 4.68 0.56 0.96

S, gAY &= 2 AT zone/Human zone2] A&A

o tist FGI Z3t= Table 33 At} HA|Hoz2 2= A
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e ~zo 52'11, IR t 0. 68§ B7HAF 2F LA =7k
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Table 3. Step—by—step activities and Al utilization appropriateness

Stage Human
Model Stage Activity Zone CVI IRA
M(SD) M(SD)
4.84 444
Spark & Setup (37) (82) 0.95
. 4.60 4.40
Build (58) (82) 093
. 4.84 4.52
Al Micro—Debate (37) 1) 0.93 0.68
. 4.64 4.56
Main Debate (.49) (58) 0.95
4.84 472
Reflect & Expand (37) (46) 1.00

AR, 3} of3ko] A Aol g FGI Aok Table 43}
2ok @A OE BE GAl)A Brol 4.4% o4O U
EfLt & 29 UjollA] iAFo) o gto] AvH o® H s A
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Table 4. The appropriateness of the teacher's role

Safety—
Class Class Class
I\S/Itzggl Designer [Facilitator|Evaluator Prtl)\\lzitier CVI IRA
M(SD) | M(SD) | M(SD) M(SD)
Spark & | 4.92 4.72 4.32 476 0.95
Setup (.28) (.54) (.80) (.52) ’
. 4.52 4.56 4.40 4.72
Buld |\ 99 | (82 | (58 | en | 92
Al 468 | 460 | 448 | 464
Micro |- (56) | (65 | (59 | e | 0% | 076
Debate
Main 4.67 4.72 4.56 4.68 0.96
Debate (.59) (.46) (.58) (.63) ’
Reflect &| 4.92 4.72 4.64 4.68 0.96
Expand | (.28) (.46) (.49) (.63) ’
My 2 24 AvH(Table 5), 42722 2 230l
AR ATS) EH Ths A S WAL EE Sel0) 2
48 Atz 2 3

r&"n‘-ﬁ

Sl AlZgh= HollA] ek o=z
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Table 5. Expert Opinions and Model Revisions

Category Major Suggestions Revisions

* Reconstructed the flow of
stage—specific activities in

a scenario—based format to

clarify the purpose and role

of each stage.

+ Weak connections
between stages.

» Difficulty recognizing
Stage stages; some terminology|

Structure | perceived as abstract. « Fxplicitly specified the
and Flow | « Need for flexible plcitly specii T
- . sequence of activities within
operation depending on . -
each stage and revised activity
school level and lesson .
. terminology to be more
duration. P .
intuitive and accessible.
* Clearly defined the
* Need for clearer i Y l d functi
explanation of the concepts, roles, and functions
Human rella)tionshi between the of Human Zone and Al Zone.
Zone / P * Emphasized that Al
two zones. b .
Al Zone functions as a supportive tool,

+ Concerns about

h . while humans remain the final
potential Al overreliance.

decision—makers.

* The term “Safety—Net | * Renamed “Safety—Net
Provider” lacked intuitive| Provider” as Ethical Mentor.
Teacher | clarity. + Strengthened descriptions
Roles * Need to strengthen of teachers’ roles in ethical
ethical and pedagogical |judgment and reflective
guidance roles. guidance.

Category Major Suggestions Revisions

+ Addressed Al dependency
prevention through a detailed
design of the teacher’s Ethical
+ Need for strategies to | Mentor role.

Al assess Al reliability. + Added and emphasized
Dependency | * Importance of Human Zone activities aimed

Prevention | continuous teacher at preventing Al overreliance.
intervention. * Proposed the provision
of Al reliability evaluation
guidelines as follow—up
support.

* Presented as future research
directions and practical

Implications

* Requests for practical
for Classroom q P

prompts, manuals, and

Impl@men teacher training. sgpporF measures imn the
tation dlscussmn section.
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and rebuttals

Establish a research plan

Debate material search e
activities -
—_—

Verify source and

reliability

Structure claims,
evidence, and rebuttals

Search and summarize
debate materials

Re-verify the source and
reliability of materials

Debate with Al chatbot

3. Al Micro- Analyze logical weaknesses

Debate

Supplement claims,
evidence, and rebuttals

Present own claims to the
Al Chatbot

-
— ()

Organize logical
weaknesses

Search for supplementary
materials

Strengthen claims,
evidence, and rebuttals

Conduct debate from the
student’s opposing
viewpoint

Provide information for
logical weakness analysis

Provide supplementary
materials for claims,
evidence, and rebuttals

Present claims, rebuttals,
and ask questions

4. Main Debate

Record debate content with
Al

Debate by dividing into
pros and cons

Present claims, rebuttals,
and ast questions

e

Assist in recording debate
content

Summarize spoken
content and organize
keywords

Look back on the debate
process

Check persuasiveness and
validity

5. Reflect &
Expand

Organize final stance

Write a reflection report

OO0 610 666660 OO0

Look back on the debate
process

®

Evaluate the persuasiveness
and validity of one’s claim

Organize final stance

Re-construct one’s stance
by reflecting on points
from the opponent’s claim

Write a reflection report

\

Provision of Debate
Record Data

Provision of Feedback on

Reflection Report /

Figure 1. Final Model of a Generative Al Supported Debate Lesson
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Table 6. Discussion Model Using Generative Al with Teacher Roles

Teacher Roles
stage Class Class Class Evaluator Ethical
Designer Facilitator vau Mentor
* Design debate * Provide
topics and + Pose topic— guidelines on
learning related + Observe privacy and
Spark | objectives guiding participation | fairness
& * Define the questions attitudes and | * Establish
Setup scope of + Facilitate the quality of | a safe and
Al use and brainstorming| initial ideas respectful
assessment activities discussion
criteria environment
* Design Guide . + Address Al
directions and exploration | * Evaluate the bias and
constraints prompts and | validity of copyright
for Al use Al usage sources and isstes
Build o strategies evidence |
* Design tasks + Guide
. . | +Support the Observe the L
ICOIPOIAtINg | = o anization exploration credibility
verification fg b and reliability
criteria ofargument ) process checks
structures
+ Facilitate « Evaluat * Monitor
Al * Design training in loV?cLi ¢ Al bias and
Micro scenarios for |  questioning re?inement hallucinations
_ Al-based and counter— Guide critical
Debate and
mock debates| argument . .. |acceptance of
; applicability
strategies Al outputs
* Review the
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procedures ricipati evidence, and wed
Main and rounds lgistle?z AUOM 1 Jiscussion f:?g;gse
Debate | * Plan the use of] . attitudes S
Al-supported collaborative | Provide + Maintain
upp debate ethical
recording feedback .
atmosphere speaking and
fairness
* Design . * Evaluate + Prevent
. + Guide and the depth of L
reflection " : distortion
facilitate reflection
report . caused by Al
Reflect reflective + Analyze self-
formats . . feedback
& discussions assessment
+ Structure + Strengthen
Expand| . + Pose and 4‘
comparison . . ethical
and analysis extension cqrr}ip;rlsons reflection
activities questions with Al practices
outputs
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Appendix 1. Composition of Expert Panel

H
T

=
=

. Highest . Highest
W] et Wik %duci?i“al el D| Position Major %iuf‘r?;iil el o
XPEHENCE | F Jication P Education
Computer Science Elementary Educational
! Professor Education 2 Doctor 21 School Teacher Administration 17 Master
Computer Science R Elementary Gifted and Creative
2 Professor Education 40 Doctor 2 School Teacher Education 23 Master
3 Professor Computer Architecture 33 Doctor 23 Elementary Educational 20 Master
School Teacher Psychology
Computer Science Elementary Elemantary
4 Professor Education 16 Doctor 24 School Teacher education 17 Master
5 Professor Computer Saence 36 Doctor 25 Elementary Elementary Kor;an 24 Master
Education School Teacher | language education
6 Professor Computer $c1ence 25 Doctor
Education
7 Professor Computer $c1ence 20 Doctor
Education
Computer Science
8 Professor ; 26 Doctor
Education
Computer Science
9 Professor ; 32 Doctor
Education
10 High School Korean lapguage 25 Master
Teacher education
11 High School Physical education 27 Master
Teacher
12 High School Math Education 21 Master
Teacher
13 Middle School English education 21 Master
Teacher
14 High School Computer Science 23 Master
Teacher Education
15 High School Business 15 Doctor
Teacher administration
16 High %ChOOI Astronomy 15 Master
Teacher
17 Mldele School Education 25 Master
eacher
18 Middle School Art education 17 Master
Teacher
19 High School Mec'hanlgal 23 Master
Teacher Engineering
Elementar Counseling and
20 Y Educational 30 Doctor
School Teacher
Psychology
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