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Developing an Al-Integrated Picture Book Program
to Enhance Flementary Students’ Al Literacy and
Integrated Thinking Skills
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ABSTRACT

This study developed an Al-integrated picture book creation program for lower-grade
elementary students based on the ADDIE model and generative Al, and applied it to 32
students, divided into 16 in the experimental group and 16 in the control group, to examine
its effects on enhancing A literacy and integrated thinking skills. Data were analyzed using
t-tests and nonparametric tests according to the results of normality checks. The results
indicated that, compared to conventional instruction, the generative Al-based picture book
program had a statistically significant effect on students’ Al literacy (Z = 4.651, p < .001). In
addition, qualitative analysis confirmed that the program promoted logical writing skills and
student engagement.

Keywords Artificial Intelligence(Al), Al Literacy, Integrated Thinking Skills, Generative
Al, Picture Books
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Table 1. Analysis of the Relationship between Text and Illustration by
Researchers

Researcher The Relationship between Text and Image

SC}E‘;’;{ cz Congruency Deviation

Nikolajeva,
Scott [19]

Byun, Y. &
Hyun, E. Symmetrical Complementary
[20]

Lee, C. [21]|  Symmetrical Complementary | Counterpointing

Symmetrical | Complemenary | Enhancement | Counterpointing | Contradictory

Counterpoint &
contradiction

Kang, S. [22] Symmetrical Complementary | Counterpointing
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group pre—test the intervention post—test
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experimental group Xo
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Os : Post—test on Al literacy competence
O, : Post—test on integrative thinking skills
Xi & Conventional picture book production class
X, : Al-integrated picture book production class
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ettt Pomain pre—test post—test

Basic Al Knowledge 154 .836
Table 3. Research Procedure Based on the ADDIE Model Al Application Skills 719 824
‘ Research Phases H Research Procedure Al Ethics and Values .835 .928
A-1 Analysis of AI—Integrated Education Total 851 944
and Achievement Standards
Analysis A-2 Analysis of Pr;;gsz;ncstifoorf Picture Book Table 5. Domain—Specific Reliability Analysis of an Integrated

A-3 Analysis of Al Literacy Competencies
A-4 | Analysis of Integrated Thinking Skills

D1-1 Selection of Assessment Instruments

D1-2

Selection of Generative Al Tools

Design
Curricular Design of Picture Book

I=d Creation Programs

Development of Lesson—by—Lesson
D2-1 | Teaching and Learning Materials for the

Development Program
D2-2 Expert Review of the Program
D2-3 Program Improvement
I-1 Pre—test
s citeaon 2 Implementan(in of Program—Based
essons
-3 Post—test
_ E-1 | Analysis of Pretest and Posttest Results
Evaluation - -
E-2 Program Evaluation and Refinement
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Thinking Disposition Assessment

; Reliability (Cronbach’s a)
Domain
pre—test post—test
Logical Attitude 741 761
Risk—taking 197 .610
Persistence in Problem Solving .618 449
Independent Engagement 468 .593
Productive Skepticism 257 .639
Total 741 .687
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Table 6. Comparison of Features of Image—Generating Al

. Bing
Selection . Leonardo
Criteria wrtn Image | Canva | MidJouney Al
creator
Korean
Language (@] (@] (@] X X
Support
Accessibility
for Elementary
School Students (@) @) @) @) @)
Based on Age
Restrictions
Intuitive
Interface Design o o o X X
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Table 7. Lesson—by—Lesson Structure of a Picture Book Creation
Program Using Generative Al

Content of Lessons

Lesson Content of Lessons for .
Toni Lesson for the Experimental
opic the Control Group G
roup
1 [ Reading the Picture Book and Understanding
Its Content
B Expressing Scenes
) from the Picture Book
Exploring the LI Expressing Scenes | Differently (Generating
Chamamisies from the Picture Book Images Using
of Picture 2 Differently (Drawing Generative Al)

Books by Oneself)
[J Understanding the
Relationship Between

Text and Illustrations -
3 M Learning How to

Use Wrtn

[ Selecting the Theme | [ Selecting the Theme
of the Picture Book of the Picture Book
[ Structuring the Story | [J Structuring the Story

[J Understanding the
Relationship Between
Text and Ilustrations

S [J Revising the Story | B Revising the Story
[ Reading the Story | (Using Generative Al
with Modifications for Editing)
Creating B Creating a
e [ Creating a Storyboard (Using
Books Storyboard Generative Al)
[J Drawing B Generating
6-8 Appropriate Appropriate
Hlustrations for Each Mlustrations for
Scene (By Hand) Each Scene (Using
[ Producing the Generative Al)
Picture Book [0 Producing the
Picture Book
Sty | 9= [J Holding a Publication Event to Share Picture

Books

[ Activities Using Traditional Teaching Methods
B Activities Utilizing Generative Al
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Table 8. Revision and Improvement Strategies Based on Experts’
Open—Ended Responses

Revision and Improvement

Item Experts’ Open—Ended Responses S

Note: Since one student
cannot reasonably
draw all scenes for a
single book within three
lessons, the activity was
revised to be conducted
as a group activity rather
than an individual task.

For lessons 6 -8,
students are expected to
draw 9 illustrated scenes,

including the cover. It
was questioned whether
three lessons would
provide sufficient time.

Appropriateness
of Lessons for
the Control
Group

Note: Since the purpose
of this study is to create
picture books using
generative Al, Canva
usage is not essential to
the research objectives
and was therefore
excluded.

For lessons 6 — 8,
students were expected
to use Wrtn and
Canva simultaneously.
However, for lower—
grade elementary
students, this may pose
practical difficulties.

Instructional

ot Dz 7 Note: Considering the

characteristics of lower—
grade students, the
activity was replaced
with printing the
generated images and
pasting them into a
scrapbook.

It is important to assess
students’ proficiency
with Canva in advance.
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Item

Experts' Open—FEnded Responses

Revision and Improvement
Strategies

Internal Validity

Care should be taken to
ensure that students do
not skip the processes of
imagining and thinking
by relying too heavily on
the convenience of AL

Providing examples to
make prompt writing
easier for students would
be beneficial.

Note: It is expected that
students will sufficiently
engage in imagining
and thinking through
activities that involve
composing stories using
emotion cards and image
prism cards.

Note: Examples of
prompt writing were
provided on the activity
sheets and in the class
PPT.

Appropriateness

It would be helpful to
clarify the extent of
teacher involvement

when using generative

Al

For second-grade
students, understanding
the technology and
critically evaluating it
may be challenging.

Note: The lesson plan
specifies whether the
use of generative Al is
teacher—led or student—

led.

Note: Only Al
literacy competencies
appropriate for lower—
grade students are
assessed.

Appropriateness
of Measurement
Tools

Although there are no
difficult vocabulary
words, some sentences
may be hard to
understand.

It would be better to
specify the term as
“topic” rather than
focusing on more
complex content.

Note: The sentences
were revised to be
understandable for

lower—grade elementary
students.

Note: The relevant
content was modified to
use the term ‘topic’.
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Figure 1. Question (Quiz items designed to assess students’
comprehension of the picture book)
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Figure 2. Worksheet 1 (Exploring the Characteristics of Picture Books)
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5.4+ A3
5.1. 9+ A3}

g ATE &8s 183 ghE7] E50] 459 <
A5 HE YA 97 43 2 74 Aoy Aol nlH
= 9FS 457 Yol A A A4 JES dide
2 AP Aol AlRYSE /1Z A5 BEIEA] I W 54
At AAF A3S [BM SPSS Statistics 31.0.1.02 AFE-
sto] BT 4] A Aol wat, A ARd-A
T HAF Aifof tisk 242 oS 22 -4 Y Wilcoxon

o] AFEsilt

5.1.1 AFAS A qF 24
e 2 Q325 HEHHA| A £A]o A= Table 9, 10
oilA] % 4 Qo] BE FololA] A e WA eral]
uj o]l Mann-Whitney U test2 AM&35IATH 274 At
EE FFollM p > 050|122 & o2 5 Heyde &
g 4 Aich. SAMD ¥ dAYDe] DA 2
Al O AL ATk AR AT, T2 A8 A F D
of 91FA5 BlEfelAl olge BAHOR elg Hjol7} gl
oict.
Table 9. Pre—test results on Al literacy competence
g Group P .
Domain (n=16) W | (Shapiro— | Test | Statistic | p—value
Wilk)
Basic Al | experimental | 767 001 Mann-
: 156.000 | .305
Knowledge | conol | 759 | ¢o01*** | Whimey U
Al Application experimental | 692 | <O01*** | Mann—
; : 128.000 | 1.000
Skils | conwol | 686 | Coopr** | WhiteyU

AlBthics and | experimental | 837 | 009" | \apy-
Values control | 686 | <001***

experimental | 794 002** Mann-
control | 804 003**

145.000 | .539

Total

145,500 | 515

** 01, *** p<.001

The total score was calculated as the mean of the item scores across the
three domains.

2203 A8 5 5 gud AFAs A 9
8|5k A}, Table 103 20| pgto] 5 0.001 Blgke.
EAHOE 0o go3e BT 7129 1YY wE
492 AgAS e Al ol Potol] JFS ulA A Bk

o
=
=
7]

T O -1 O
oub, gAY AIS B8 122 W57 40| SIS
A3As e 7 Aot 344U FF2 e &
It

Table 10. Post—test results on Al literacy competence

Group W

p
(n=16) (Shapiro— | Test

Wilk)

Domain Statistic | p—value

Basic Al | experimental | 918 159 Mann-
Knowledge| conprol 750 CO01***

241.000 | <001***

-- imenal| 913 |19 -
AT Application | €¥periment Mann= |5 43 500 | Coo1*#

Skill control 666 <oop*** | Whiney U
AlFthicsand | experimental | 925 204 Mann- i
VS | oy | o | oo | WhingyU| 234000 | <001
experimental | 932 259 _
Toul Mann™ 1950500 | Coor***
conmol | 745 | <oorxx* | Whitney U
*#* 001

The total score was calculated as the mean of the item scores across the
three domains.

AEHE AP-ALE AL #4982
1}, Table 113+ ZHo] A TE] Q1525 e A] 7Fe]
H3le B4 07 90ol5kx] 9ttt A9 Table 129 7+
A3 2 e 2 A] JEFe] ¥t BAIK S
2 m¢ Folgt A7t LERSETH(p<0.001).

L
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Table 11. Pre— and post—test results of Al literacy competence in the
control group

Mean ;
Domain Ditcizyes Differencep|  Test | Statistic | p—value
Pre | Post W
Basic Al Wilooxon
1375 | 1521 705 |<.001*** |signed-rank | —.597 | .551
Knowledge
test
Al Wilcoxon
Application| 1354 | 1438 767 |<.001*** |signed-rank| —.677 | .498
Skills test
Al Ethics Wilcoxon
and 1500 | 1313 .830 .007** |signed-rank | -1.623| .105
Values test
Total 1410 | 1424 908 109 |Paired t—test| —.146 | .886

The total score was calculated as the mean of the item scores across the

three domains.

Table 12. Pre— and post—test results of Al literacy competence in the
experimental group

Mean Differen
Domain < Differencep| Test | Statistic | p—value
Pre | Post W
BasicAl |4 599 13909] 931 249 | Paired t—test |-5.411 | C001***
Knowledge
Al
Application| 1.375|3.292 | 967 780 | Paired ttest| ~6.734 | 001***
Skills
ATEthics | | )5 | 3688 | 046 | 433 | Pairedtest|~7.342 | 001+
and Values

Total | 1.576|3.403 | .949 AT5 | Paired t—test |~ 7.685 | 001***

**% 0001

The total score was calculated as the mean of the item scores across the
three domains.
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5.1.2 S Al 24
B4 AT 0 A9 Ao 524 Ane A dnke
Ag A3, 2w 48 9 gue 544 Ange
Table 133 @o] BAH 02 fo/3 7pol7} gigich
Table 13. Pre—test results on integrative thinking skills
. Group P Levene -
Domain (1=16) W | (Shapiro- Test | Statsic | p-value
wik) | P
i experimental | 957 607 _
Ltz an | TS 442 662
Attitude | conrol | 910 | 114 (equivar)
Risk— experimental | 814 | 004** Mann-
g N/A | Whimney | 102500 | .341
taking conrol | 686 | <001*** U
Persistence | experimental | 979 953 et
in Problem 063 (equiva) -1.347| .188
Solving control | 953 43 equivar,
imental | 973 80
Independent | EXpenm 50 | 055 | 957
Engagement | conrol | 923 | 191 (equivar)
i imental | 975 916
Prodchlve expenmen %69 s ogo1 | o418
Skepticism | - conml | 933 | 273 (equivar)
experimental | 976 930 Mann—
Total N/A | Whimey | 100500 | .305
control | 831 | .007** U

** pd01, *** pd001

The total score was calculated as the mean of the item scores across the
three domains.

Z203 AE 5 F oo 94 At sluc A
3}, Table 148} Zro] pgho] =% 0.05 o] o2 SAHo =
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Table 14. Post—test results on integrative thinking skills
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Table 15. Pre— and post—test results of integrative thinking skills in the
control group

Mean Differen
Domain 5 B W < Differencep| ~ Test | Statistic | p—value
re ost
Logical Wilcoxon
Att?tude 3.313(3.177| .832 .008** |signed-rank | -1.612| 107
test
Risk— Wilcoxon
takin 4.33314.458| .830 .007** |signed-rank | =.257 | 797
& test
Persistence
in Problem| 3.375 | 3.125| .973 878  |Pairedt—test| .972 | 346
Solving
Independent| 3 1, | 3063 | g 035* . ’i?ixirl -796 | 4%
Engagement 1 . 871 .035™  |signed-r: 7 :
fest
. Wilcoxon
glr(‘;dgg;ﬁ 2.500|2.888 | .831 | .007** |signed-rank|-1.369| 171
P test
Wilcoxon
Total |3.253]3.265| .799 .003** | signed-rank | —.691 | 490
test

*5(05, ** p<01

The total score was calculated as the mean of the item scores across the
three domains.

A% Anel B Ame oA He, 2y4, 53
2 2ol 4 Bzl St BE Fojolal EAF

. G . L .
Domain (nrzol?) W (ShaPlfo' e‘gne Test | Satisic | pvalue Table 16. Pre— and post—test results of integrative thinking skills in the
Wilk) experimental group
. experimental | 962 .694 Mann
Logical o . Mean Diise
Att%cude onmol | 884 | 045 N/A Wﬁ{Jmey 153.000| .361 Domain > = W o Differencep| ~ Test | Statistic | p-value
. . re ost
.o |experimental | .778 | .001** Mann- Logical Paired |
tRE.k | N/A | Whiney |113500 590 Attitude | >-177| 3344 957 | 600 | - |T1034) (146
axing conrol | .817 | .005 U 0
' : Risk— Wl coxon
Persistence | experimental | .949 | 475 st caki 4,042 4.167| 749 | C001*** | signed— | —.740 | .459
in Problem 323 | S 1-1060| 298 A rank test
Solving | conml | 979 | .956 (equivar) '
Persistence Paired
experimental | 946 | 422 in Problem| 2.938 | 2.828 | .977 938 - 565 | .580
Independent ttest t—test
Engagement | conol | 066 | 769 | 0 | i) | 18| 420 S sing
. B Wilcoxon
Productive | “Pime | 952 | 521 N/A |y Independent| 3 17| 3396 | 811 | .004** | signed- |-1.080| 280
e mey [102.500| .341 Engagement
Skepticism | congol | 792 | .002** U rank test
experimental | 978 | 947 Mann- glr(‘)d?c?ve 2.700 | 2.513 | .942 370 lzﬁfef 1.182 | 256
Total .| N/A | Whiney | 119500| .752 cpucism e
control | .887 | .049 U Wilcoxon
. e Total |3.140|3.173| .806 .003** | signed- | —.440 | .660
p<05, ** p<.01 rank test

The total score was calculated as the mean of the item scores across the

** 01, *** p<.001

The total score was calculated as the mean of the item scores across the
three domains.
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Table 17. Analysis results of logical causality in picture books for the
control group

The Duck The The
Cateco Whose Adventure Fisherman A Special
8| Dream Came | of the Quiet | Who Saved | Surprise Gift
True Flower Uncle Tom
The d;leS While riding
were a surfboard, The girl
watching The vase .
. . Uncle Tom Elizabeth
TV during tipped over
Cause was swept by | really wanted
the day and | and went out ) q i X
ended up the window. | 2 Wa%¢ in 08010
watching a rescued by a Hawaii
soccer match firefighter
The animals
participated
in a soccer | With the help [lfn Oc‘féeiiz; Elizabeth’s
match. of stones, fell into the father gave
Although the sky, and <ea azain her a trip to
Effect | they lost the | clouds, they hile sg cfin Hawaii as a
first game, overcame | and \l)lvas & gift, allowing
they won the | the trees and rescued b her to fulfill
next one and grass -ued by her wish
. the fisherman
spread their
wings

Table 18. Analysis results of logical causality in picture books for the
experimental group

Kkoko’s Golden

Category | Dami’s Journey Chick Well Done, Yuri!

A man shoveling

snow helped the The ball Yuri

was playing with

On the way to the
amusement park,

Cause hen carefully ; .

they saw a person L accidentally hit a

fishing incubating a beehive

: golden egg. ’
The bees quickly
They became _ chased 'Yuri, but
interested in fishin Kkoko said she avo@ed them
Effect d J & “Thank you” to | by stepping back
and managed to the man. slowly, just as her

catch a shark. mother had taught

her.
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