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[Abstract]

This study aimed to design and implement a program to cultivate pre-service teachers’ perceptions of AIED and to analyze
their experiences in relation to the changing roles of teachers in the digital and Al era. The program identified “AIED perception”
and “instructional confidence” as its educational goals and systematically organized assessment evidence and learning experiences
using the Backward Design (UbD) model, whose effectiveness has been demonstrated. Following expert validation, the program
was implemented over four sessions. Survey data from 37 participants were statistically analyzed, and reflection writings were
examined to investigate their subjective experiences. The results showed significant improvements in pre-service teachers’ AIED
perception and instructional confidence, along with positive experiences such as “perception transformation” and “confidence in
applying Al to teaching.” Program satisfaction was above average, although some participants noted “workload” and “insufficient
practice time” as limitations. These findings highlight the importance of AIED perception programs for pre-service teachers and

suggest directions for their effective design.
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zHbete] QI7F Al YXEE & ¢ A= A
FH Al=ES oujsit), Ad 20161 AlAIE A ZH(WEF;
world economic forum)olA A4} AAYEE S S AA
3k Schwaba 20243 ‘X5 Ald(Intelligent Age)2] =gl
A N =2E qE=E AR 7 e A, WS A =F, A}
3] S whdstolof sy a1 AAMsITH 2], AAIR =N
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* Thinking Humanly
The cognitive
modeling approach
Models human thought
processes based on
psychological research
+ Acting Humanly
The Turing Test
approach
Aims for a machine that acts
like a human and is
indistinguishable in
conversation

* Thinking Rationally
The laws of thought
approach
Builds systems using formal
logic to ensure error-free
inference
+ Acting Rationally
The rational agent
approach

Creates a system that acts
optimally to achieve the best
expected outcome

a8 1. ASK|52 47K HE

Fig. 1. Four categories of artificial intelligence
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1. Identify '%
Desired '%
Results 2. Determine
Acceptable 3. Plan Learning
Evidence Experiences and

Instruction

8 2. Wel= C|Xjel 3&HA|[14]
Fig. 2. Three stages of backward design[14]

Wmel= tjzlele AA1EE Wiggins'McTighes =7}l A
BAGE WSAAF Vs Gt Mg BxE A48T A
= AT =7 Es AFE] g olalsAl A
(Understanding by Design)@ ‘S}AEo] ool 3t 2|2
(Know), 7ldel tidt olafl(Understand), olaigt 71x]71 )
+ W& (Worthy of Understanding), ~12]aL A|7Fo] ALt
A&How A8 7Fsst iAol 957 o3l (Enduring
Understanding) & 24 gt} o] “H3po] m=aaialer] &
T AT 7 S A U} VEew S ke &
AH37] A 7 A FAAE S AA ST 14].

A WA ARl viEls 23 #I(dentify Desired
Results) =7V GR18taL A B8 A4k 3
oz EFApt olaEef & 7hx| 9} 2|44 oldle] e A
T8 ARSI $AeRe BERE YA s Aotk 14].
27 olsflell =dalr] fl& ‘A al7|(Explanation), 4]
&}7](Interpretation), %-83}7](Application), ¥& 7}#]7]
(Perspective), &73F71(Empathy), #7142 71A]17]
(Self-Knowledge) 2] A3 714 ¢]8)] ZH(The Six Facets
of Understanding)S 2#3fe] AAIgt), o]d)e] SHLE zh
A dnte]] K o2 s oof ghi[14].
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7Vs3F B2} Z7](Determine Acceptable Evidence)Z
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GRASPS "8 Algatlvt14]. sAo] mdafjof & 5
(Goal), ¥A 2 93KRole), &AM Audience), 4+
(Situation), %% A¥}-2(Product) $~3(Performance),
T (Purpose), 3% AF7]%(Standards and Criteria)’ &
a#ste] FPF7E AGE 5= et 14].

Al WA A g5 A8 2 9 A% AE(Plan
Learning Experiences and Instruction)S 4= 714
© 2 Wiggins-McTighe: °]5 €3 783 WHERETO 4
He AAEIT A BAe wadEs Qhl(Where,
What)ataL, §7& friskar 5152 Al (Hook, Hold) %t
S FHAT| L AnR FAE BHEE AES Alv
(Equip, Experience, Explore)3dt}. WA AlE s1HA
54 (Rethink, Revise)s}al, ¥7HEvaluate) el 7iQd gk
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or), ARIANE 5% 48] SR 379(o] 339, & 4%)
]_rlE_ 01:14 HH~]_031;]_

Folhe] w73 AR AT B8 W Aol Y= ¢
A= 29(5.4%)0 EFeI, FAE &5 HlEe] 359
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o] wH|gk Aol A, ofu]uirke] AIED] thgh 14 A|ai7t
Q7Y AR B4 gk Z)R AR te ¥ 19 2
E1.712 82
Table 1. Basic information

Factor Content Frequency
20-24 years old 9(24.32%)
25-29 years old 16(43.24%)
Age 30-34 years old 5(13.51%)
35-40 years old 3(8.11%)
40 years or older 4(10.81%)
Experience in taking YES 25(67.6%)
AIED Courses NO 12(32.4%)
Experience in YES 2(5.4%)
implementing AIED NO 35(94.6%)
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AIED Of|H| A} Q1A T2 20 M| 3 AH
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B oTre] s 58 AT (Mixed Methods) 279
71Rkste] ewiek. WA AIED 914, wApalzh, 22
RS gk AEFARE A4 0}0% F4 dlelgE 4

e R (—AAe] AAFA 2ol HGe] HFA

Lok gy
38
o

Zé—% 753171 913l Shapiro-Wilk A4S AAEKATE A
A A7, BE H5e] Apo)Hg BEE f-28E0] 0.05HT}

27 et A MgE ESeke
(W=0.974, p=0.515; W=0.947, p=0.077). Hr} 4ZA<]
dulatel 1 AP BRI 995 AP Rt
19 GIAREE YA, oIl T
AR SHE AT BAS ddes B

Aoz Fesiglk

A=A 0]

PR
lo JN

AED 145} s B0 e
2AE ANFGOR, ERIY WEEE AT HEEAL 3
U AIED 914€ whgn-AtlEe] BUE, A o

28 9 7 8°5(PATE; Personal Al Teaching
Efficacy) w38 A5t & X2 a3l 2gst S0z |
73 ARESFRATH 28], [29]. Al 22kl 72 #(Form)
o7 FA AFF2I)E JE(Padlet) =2 FHEAL

2 A A3 AF%EE, €14 Cronbach’s a=0.889, <
ApA1ZE Cronbach’s a=0.975, X213 5% Cronbach’s
a=0.884 % K7 F& AlF%EE UERTh 58] ug
I O des F4E 4 A
SRAA(EFA) A3 87 £&e] oY 8
85.414%% AA| sk Th

KSR
T 1
ER
[e)

2 A

ou]rke] F34% e AIED Q143 méAalgh 2
715 WA gAsta, WIHsHA Sdg 9 AEE JFs)s)
+ 39 (Coding) & AT F4-dA 2wl 434 &
Hom QEAE o olsjeli $H Hstel o
v S mEsta sk AEEAL A oy E 29} P,
E2 MEXAFA
Table 2. Survey structure

Factor Content MBS

of Items
Perception of Al Understanding
AIED. Perception of Al Impact & Job Value

Perception - -
Perception of AIED Necessity

Confidence | Instructional Design Confidence AIED
AIED Learning Facilitation

Program AIED Skill Acquisition

Satisfaction | Program Re—participation Intention

|IApplication Intention Own Instruction

Impressive Educational Experiences

Open—ende | Perception Change Educational Context

d Survey | AIED Utilization & Specific Ideas

JIGH [N | Q) (RIS I ) S e A E S T NN

Regrettable Points and Others

AIED Content and Personal Reflection on
Program Experience

Reflective
Writing
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4-1 Hi2|c Cjztol 2 85 H

£ AT 2232 McTighee] Fd|o|X|oA A8l
Template 2.0 &5 %E’—}OW AAlsle, o8 1 3%
2 30].

F 3. AIED o[ 1A} Q1A =2 T34 A7
Table 3. AIED pre-service teacher perception program

Stage 1 Desired Results

ESTABLISHED Transfer
GOALS

Responding to
teacher role

Pre—service teacher will be able to
independently use their learning to---

* AIED recognition, confidence, and future
(D'C'Talr}%\les ) application.
‘aita era Meaning
Normalizing UNDERSTANDINGS ESSENTIAL QUESTION
EdTech-based will understand that--- | * What changes does
blended * Literate Al require in education?
learning interpretation of MOE |* Why is AIED
documents for AIED | necessary?
) standards. * What are the MOE's
E?har?c'”gl, AIED directions and
professionalis guidelines?
m for Al * What teacher
convergence competencies are
edlﬁ?t}'on needed in the Al era?
Acquisition
will know:-- will be skilled at-+-

* Skilled in MOE
document interpretation
and AIED tool use.

* Understanding
National-Level
Curriculum
Documents

* Understanding
EdTech

* AIED and the Role
of Teachers

* Necessity of AIED
* AIED Concept
AIED Cases
Utilizing Al Tools
AIED Ethics

Stage 2 — Evidence

Evaluative Assessment Evidence
Criteria
* Reflective PERFORMANCE TASK(S):
Writing * Reflection: AIED perception & confidence

* |dea Writing |*

* Self-Assess
ment Checklist

Instructional ideas linked to subject

OTHER EVIDENCE:
Understanding Perception
Job Perception
Necessity Perception
Teaching Confidence

Stage 3 — Learning Plan

Summary of Key Learning Events and Instruction
AIED necessity/perception goals (Where, What)
Demonstrate Al tools for engagement (Hook)
Guide various AIED cases and methods (Hold)
Understand curriculum & Al MOE docs (Explore)
Understand AIED concepts, use, and ethics (Explore)
Practice using AIED tools (Explore, Experience)
Writing for reflection (Rethink/Evaluate)
Writing activity: link subject to AIED ideas (Organize)
Provide individualized feedback on writing (Tailor)
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Prerequisite Learning
* Competency—-Based Curriculum
* 2022 Revised Curriculum

AIED Perception
* Changes iTeacher Role
* Literacy MOE Documents

AIED Understanding
* Concept
* Development Process

* AIED Policy * Current Status
AIED Utilization AIED Ethics

* Soft Lab * Ethics Documents
* Educational Cases * Copyright

* Hands—-on Activity * Al Issues
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Fig. 3. AIED pre-service teacher perception program core

themes
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Table 4. AIED pre-service teacher perception program
content

* Future of Education and Skills 2030/2040

* Remote Education Guidelines(2020)

* Literacy: New/Old Digital Content (2021)

* Literacy: 2022 Curriculum Digital Content
(2022)

* Al Educational Policy & Key Tasks (2020)

+ Al Convergence Plan: Teacher Role (2021)

AIED Perception

* Understanding New Digital Tech
(Metaverse, Al)

* Defining Al Concepts

* History of Al Functions

* AIED Classification

* AIED Roles and Functions

* Davos Forum and Schwab

* WTO, UNESCO: Al in Education

* EdTech Korea Fair Introduction

* Al Education Cases

* Al Utilization: Poetry/Art Exhibition Case
* ChatGPT, Wrtn, Suno Al Utilization

* Most Concise English
* MSIT (2020) Al Ethics Standards

AIED
Understanding

AIED Utilization

Al E\}Z;sta”d - MOE (2022) Al Ethics in Education
* Understanding and Teaching Copyright
* Ghibli Style Copyright Issue
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* ChatGPT: Information Delivery Case
* ChatGPT: Career Education Case

* ChatGPT, Wrtn: Eco—Theater Project
* SUNO Al Music Project Practice
—Music for Graduation Album
—Dokdo Campaign

—School Rules Song

2. Al Education Experience (2) Wrin
(3) Watching Background Music and Stage Visuals
Use of Luton n Korea

Mt wrinall

I EduTech (2 A video
editng follows,
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Fig. 4. AIED tools and educational materials
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Table 5. AIED perception changes
(N=37)

Perception Mean | SD t p Cohen’s d

Under | Pre |3.202| .861
standing | post | 4.094 | .664

-5.888""" | <.001 0.92

Pre |3.925| .594
Job -3.023" .005 0.98
Post | 4.412 | .595

Pre |3.945| .664

Necessity -3.526"" .001 0.96
Post | 4.500 | .612
Pre [3.810| .535
Total -3.882""" | <.001 0.85
Post | 4.354 | .550
“p<.05, 7p<.01, "p<.001
ofi= & LRIl dH|wARe] AIED Q14 SAA 9
& F Ao T 5 Uk

2) AIED Q149 84 33 £4
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Table 6. AIED perception: Pre-service teachers' subjective
experiences

* lincreased Al knowledge.

* Shifted view: Al is easy to use, not difficult.

* Learned practical Al aid (materials, assessment,
feedback).

* Felt Al's closer integration through real cases.
Under * Discovered diverse Al programs.

standing * Gained substantial knowledge of the Revised
Curriculum (2022).

* Understood 2022 curriculum core and Al use.

* Al-first learning approach (reversed traditional
method).

* Learned how to teach with Al.

* Openness to Al use and actively applying it.

* Focused on effective Al integration.

* Embracing diversity via Al is a necessary stance
for future teachers.

* Need to appropriately use Al trends/digital
textbooks.

* Diverse Al skills felt important as a teacher.

* Recognized necessity of accepting Al as an
instructor.

* Contemplated Al adoption methods.

* Al is a crucial partner for quality education.

* Understood required teacher posture for future.

Job

* Recognized EdTech necessity via 2022
Curriculum docs.

* Acknowledged digital competency importance
due to COVID—driven remote learning.

* Impressed by Al/VR—centric education paradigm.

* Felt the need to utilize Al.

* Realized Al's high development level requires use.

* Contemplated supporting teacher EdTech
proficiency (2022).

* EdTech Need in Changing Era

* Persistent negative views regarding human
replacement and unpredictability.

* Shock from SUNO Al, with fear of music
replacement by Al.

* Shock that Al can easily generate art .

Necessity

Negative
Experiences
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Table 7. AIED instructional confidence change
(N=37)
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Table 8. AIED instructional confidence: pre-service teachers'
subjective experiences

* Can effectively use Al in classes.

* Intend to utilize Al proactively.

* Applicable to various activities previously deemed
difficult.

* Gained confidence in applying Al to instruction
(overcoming initial hesitation).

* Can integrate diverse Al tools into lessons
(relieving integration worry).

* Can apply diverse Al tools to lessons.

* Shifted perception: Al is easy to use, not difficult.

Positive
Experiences

* Increased workload due to learing and applying
diverse technologies beyond simple prep.

* Burden of implementing digital competency
education.

* Worry about increased instructor duties/tasks.

Negative
Experiences
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Table 9. Program Satisfaction Results

(N=37)
Area Min Max Mean SD
Facilitating learning 3.00 5.00 4.513 .558
Skill Acquisition 3.00 5.00 4.459 .649
Re—participation 3.00 5.00 4.405 .643
Use in Teaching 2.00 5.00 4.162 .764
Total satisfaction 3.00 5.00 4.385 .567

Mean SD t p Cohen’s d

Pre | 2.611 .831
Post | 3.966 .784

-8.370"" | <.001 0.98

"p<.05, "p<.01, p<.001
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o7} WebsttH(t=-8.370, p<.001).
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Table 10. AIED program: Pre-service teachers' subjective

experiences
* Realization of essential Al skill acquisition necessity.
« Positive view of Al's immersive learning potential.
Positive * Change in attitude toward accepting Al technology.
Attitude * Negative perceptions decreased; some helpful and
Changes positive thoughts emerged.

* Initially concerned that Al would encroach on human
work, but perceived it more positively.

* Al delivers content as a teaching assistant; teacher
verifies it.

* Actively applying Al in programming project
activities.

* Generating SUNO music for ice—breaking activities.

* Conducting response processes in health education
using a ChatGPT chatbot.

. * Health counseling using Al chatbots.
Teaching ) )
. * Students create and submit quizzes
& Learning T ; .
* Receiving support for fair assessment using Al.
|deas s ) .

» Considering human—centered, creative educational
approaches using Al.

* Drama and role—play in virtual spaces without
physical transformation.

* Using ChatGPT chatbots to simulate complete
response processes for health education with time,
space, or cost constraints (e.g., emergency
response, etc.)

* Al drawing or composing appeared quite fun.

New ) ) ; ; :
E . * Provides a self—directed and immersive learning
xXperience .
environment.
s & o . . )
* Fascination, enjoyment, and surprise from watching
Interest . )
Al in action.
* Perception of the need to plan lessons considering
Ethical ethical aspects.
Perception | * Maintaining digital sensitivity and using Al ethically in
education.

* Insufficient time for activities.

* Delays caused by login time.

Limitations | * Need more time for knowledge acquisition through
ChatGPT interaction.
* Insufficient time for Al ethics.
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