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[Abstract]

As generative artificial intelligence (AI) becomes increasingly utilized in the cultural and artistic fields, its integration into
design education is also growing. Although prior research has shown the benefits of Al-assisted learning, concerns remain about
students’ overreliance on Al tools. This study uses image-generating Al to apply reflective thinking theory to design education and
explores its impact on learner agency. A design learning program was conducted with groups divided based on the level of
reflective questions provided. The experimental group, which received higher-level reflective prompts, showed significantly greater
initiative in writing prompts and scored higher in learner agency compared to the control group. These results suggest that
reflective prompts can guide learners in engaging with Al tools more comprehensively and autonomously. Therefore, reflective
thinking is proposed as a useful strategy for supporting student agency in Al-integrated design education.
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Table 1. Question type classification[26]

Category | Graesser, & Person [27] | Eris [28]
Lower— Verification, Definition, Example, Function, Concept
Level Completion, Calculation, Naming, Comparison,
Questions Judgment, Interpretation
Higher= Goal Orientation, Cause—and-Effect relationship,
Level . L
) Causal Result, Expectation, Procedure, Activation
Questions
. Proposal, Negotiation,
Gener‘anve Activation, Method
Design . 8
Questions Creatlon,l Scenario
Generation, Idea
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Table 2. Participant information

Level of Al
Group | Participant | Age| Gender Usage Major
Experience
P1 20 F None Visual Design
p2 18 F Occasional use| Video Design
P3 19 F None Video Design
P4 19 F None Video Design
Control P5 19 F Used 1-2 times| Printmaking
Group P6 18 F None Ceramics
pP7 19 M None Visual Design
P8 19 F Used 1-2 times Craft
P9 19 F None Video Design
P10 19 F Occasional use| Video Design
P11 20 F Used 1-2 times| Visual Design
P12 20 F None Video Design
P13 20 F Occasional use| Video Design
P14 20 F None Visual Design
'?Zs{;’l P15 |18| F |Used 1-2times| Printmaking
Group P16 21 F Occasional use| Video Design
P17 18 F Used 1-2 times| Printmaking
P18 18 F None Printmaking
P19 20 M None Fine Arts
P20 18 F None Aesthetics
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Table 3. Basic design learning with image generative Al

Stage

Learning Topic

Detailed Activities and Contents

Understanding

Understanding Basic Form and
Image Generative Al

Understanding the Meaning, Goals, and Principles of Basic Design

Understanding Image—Generated Al
Guidance on Prompt Composition

Exploration

Exploring Ideas through Themes
and Keywords

Assignment on Basic Design Principles

Selection of theme and keywords

|dea sketching

Development

Use of Generative Al 1

Generation of various formative images through Midjourney prompts

Improvement and refinement of prompts to enhance formative images

Expression Use of Generative Al 2 . ) )
* Selection of final images
! ' . * Sharing of Final Outcomes
Evaluation Presentation and Evaluation « Review of Al Use in Design Education
T 4. 0|o|X| HMEH AE &ECHCIRIQl SH50lA HHEA AR E R[St AZZEDE
Table 4. Reflective thinking prompts used in generative Al-based design learning
' - ) . . Question
Stage Category Reflective Thinking Question Question Function Type type(Level) Group
Despn o Dldlyou understand the elements and principles of Definition, Verification Low
Learning basic form?
Understanding | Generative Al * Did you. understand the basics and tools of image Definition, Verification Low COU”O"
generation? Experimental
General o ?/g/sesrisgere any difficult parts or questions during the Judgment, Interpretation Low
* Did you choose the topic and sentence you wanted to Naming, Judgment Low Control,
express? Experimental
Exploration De5|gn ¢ Did you revise your idea to focus more on the topic? Goal Orientation, Generative
Learning Proposal .
. Did Keich i flect " Experimental
: YOU N ,e Ch your ideas refiecting your perspective Goal Orientation, Idea | Generative
and intention?
« (After image generation) Does the image match the Judgment, Comparison Low Corjtrol,
prompt you wrote? Experimental
Judgment,
* Was the generated image aligned with your intent? Cause—and-Effect High
) Relationshi
Generative Al Interpretatioz
Development . E;%ﬁ:?é;?@%i generated by Al reflect your perspective Cause—and—-Effect High .y o
' Relationship xpermenta
* What kind of prompt would you write to express your Method Creation, )
) Generative
intent more clearly? Proposal
Design * Which image better represents your focus—your idea Cause—and-Effect High
Learning sketch or the Al-generated image? And why? Relationship 9
« Can you try creating again, considering the previous Procedure. Activation High
case?
Judgment,
¢ |s the image appropriate for the prompt | entered? Interpretation, )
. . High
G tive Al Which parts are appropriate or not? Cause—and-Effect £ ) al
enerative Relationship xperimental
) . . Causal Result )
. ’7 3
Does the image generated by Al reflect my intention? Expectation High
£ . ¢ What kind of prompt should | write to express my Method Creation, Generative
Xpression intention more clearly? Proposal
, ¢ Did the image match the form | had in mind? Judgment, Comparison Low COerL
Design Experimental
Learnin . i i ) ) .
o mr;age%rompt should Ihwrite to create a more creative Method Creation, Idea | Generative | Experimental
¢ Did you.choose an image that fits your intention of Judgment Low Control,
expression? Experimental
General Cause—and-Effect
. i i 2 i i
Why did you think that way? Relationship High Experimental
Generative Al + Did you share your thoughts with peers, friends, or Negotiation, Activation | Generative
teachers?
Evaluation . o Let's fregly tglk abput your final chosen image and Activation Generative Corjtrol,
Design your design intention. Experimental
L i . i i i
earning Please share your thoughts on using Al in the design Activation Generative

learning process.
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Table 6. Examples of student work from the experiment
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Table 5. Details of the experimental procedure
Stage Content Tools Time
* Introduction to elements
Pre— and principles of basic
. form PDF file 20min
materials ) )
Guide to using
image—generative Al
Understanding PDF .f”e’ 50min
Monitor
Google _
Exploration Slides, 1Sni§0
Idea Sketch
Google | 44 5
' Development Slides, :
Experiment T min
Midjourney
. Goodle | 44 5
Expression Slides, )
S min
Midjourney
Google
Evaluation Slides, 10 min
Monitor
Survey & Program content evaluation | Google Slides | 10 min
Interview

Participant / Selsicd Sanicies |dentified Core First Generated | Final Selected Sreasen far Elnel [ress Selesiian
Story Concepts Image Image
Sentence 1. L|g.htness, The movement of ascending is well conveyed
Jack climbed up the excitement, through the aradient effect
=) beanstalk. uplift, and rhythm 9 9 ’
Jack and the
Beanstalk Sentence 2. The glow of the golden egg and the sense of
Jack found a giant’s | Surprise, rhythm, mystery are well expressed. The movement of
house with golden joy, mystery the dots is also clear, making the image feel
eggs. interesting.
Sentence 1. Curiosity, Compared to the other images, this one better
Jack climbed up the | dynamic ascent, conveys the feeling of Jack climbing up the
P10 beanstalk.. surprise, intrigue beanstalk.
Jack and the Sent 5
Beanstalk entence . The other images seemed to show the giant
The giant chased Fear, urgency, . .
. approaching Jack, but this one gave the
Jack, who had stolen anxiety ; )
clearest sense of Jack escaping, so | chose it.
a treasure.
Sentence 1. . The uplifting feel was clearly conveyed, and
Curiosity, A L ) ) ;
The beanstalk had . despite its simplicity, the directionality was well
mystery, surprise, ; e
grown very tall the next ) expressed through the lines, which is why |
P13 bewilderment )
day. selected it.
Jack and the
Beanstalk
Sentence 2. Tension, anxiety, The desired tension and the compositional
Jack stole the goose ) U
) fear, suspense elements were well delivered in this image.
that laid golden eggs.
Sentence 1. . The clean use of line elements, along with an
Despair, and ; L2
The woodcutter ) abstract sense of weight and sinking into
; : undulating
P18 dropped his axe into water, were well expressed—so | focused on
movement N
The Silver the pond. this image.
Axe and ) : :
Gold Axe Sentence 2. Mystery, Using dots and lines, the image conveys a
presence that feels more than human. The
A god appeared from | sacredness, and ) h
surrounding atmosphere—mist, fog, and
the pond. calm ) ; )
shadow—was depicted in a mysterious way.
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Table 7. Prompt classification criteria

Prompt
Tue Example
2D line only, contrast, bright, contrasting,
Full Prompt emphasized, and mysterious composition, ——ar
16:9, —v 6.0 — Variations (Strong)
Direct Input 2D line only, contrast, bright, contrasting,
Only emphasized, and mysterious composition
Al Control Parameter —ar 16:9, ——v 6.0
Effects Control Icon - Variations (Strong)
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Table 8. Prompt classification

Direct Input Al Control
Group Total Prompts Oy o .
Control 159 106 53
Experimental 144 120 24
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Table 9. Normality test results of prompt analysis

olo|X| Yo eISX 52 &3 LAl WKolAM BHYA ALLIT}LO|R| = H &

S o

Skewness Kurtosis
Item Group N M SD
Statistic Std. Error Statistic Std. Error
Ratio of Al control Control 20 31.82 17.91 -.027 512 —.448 .992
effects applied to total
number of prompts Experimental 20 15.87 1717 1.019 512 707 .992
E10. Z5ZE 24 S EE ttest 214
Table 10. Independent samples t-test results of prompt analysis
Item Group N M SD t P
Ratio of Al control effects Control 20 31.82 17.91
applied to total number of 2.873 .007™"
prompts Experimental 20 15.87 17.17

"p<.05, "p<.01, "p<.001
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Table 11. Post-survey results of experimental participants

Average Score

Survey Item Control | Experimental
Group Group

Was this educational program, which
used generative Al to create formative 5.0 4.9
images, interesting?

Do you think this program using
generative Al helped you in learning basic | 3.2 3.2
design principles?

Did you take initiative in generating and

refining images using generative Al? 2.7 3.4
Are you positive about including
generative Al in the design learning 4.4 4.6

process?
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Table 12. Main findings from control group interviews

Participant Interview
“Based on a relatively decent image, | used the
P3 ‘Variations’ function and chose the most appropriate
image.lt felt more like the Al’s creation than mine.”
“| didn’t feel initiative in the process of creating an
P5 image. | felt that | set the situation and trim the
image.”
“Rather than leading the image creation, | felt like |
P9 was being pulled along by the Al until | finally got
what | wanted.”
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Table 13. Main findings from experimental group interviews

Participant Interview

“I think | felt a sense of initiative while modifying the
P13 prompt in response to the questions to create the
image | wanted.”

“| found it difficult because expressing the image |
wanted in language was unfamiliar, but | felt that

P16 initiative emerged through the process of trying
different expressions.”
P17 “| think | can feel the initiative because | enter the

prompt directly to make an image.”

“According to the given question, | felt the initiative in
P18 the part where the image changed every time |
changed the word and changed each word.”
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