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[Abstract]

This study analyzed the educational effects of integrated educational content on Al and software for
elementary school students. The study focused on designing a step-by-step learning curriculum that
enhances students' computational thinking, digital literacy, problem-solving skills, and learning
satisfaction. The designed content consists of three stages: unplugged activities, block coding, and basic
Al education. Through this approach, the aim was to strengthen students' procedural and logical thinking
while fostering data-driven problem-solving abilities. The results showed that students who participated
in the integrated education program experienced significant improvements in learning satisfaction and a
sense of achievement, as well as enhanced learning motivation. In particular, the step-by-step approach
effectively helped students understand Al and software concepts more easily and apply them to
real-world problem situations. These findings suggest that integrating Al and software education into
elementary school information education is essential. To achieve this, it highlights the need for

strengthening teacher competencies and establishing a systematic educational curriculum.

» Key words: Al and Software Integrated Education, Computational Thinking, Digital Literacy,
Problem-Solving Skills, Elementary School Information Education
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II. Preliminaries

1. The Importance of Digital Literacy and
Computational Thinking
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2. The Necessity and Objectives of Elementary
Software Education
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3. The Necessity of Al Education and Its
Applicability in Elementary Schools
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III. The Proposed Scheme
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1.2 Expert Review and Revision
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Table 1. Control Group Educational Content
Week Topic Learning Objective Activities Tools Expected Outcomes

Introduction Understand the Overview of software and . Basic understand.ing

1 concept of software Presentation of software and its

to Software o
and its importance
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necessity

Learn the importance

Development of

Sequential . Create a sequence of . L
2 o of sequence in Paper, pens sequential thinking
Thinking . commands to solve a maze .
programming skills
Learn the concept of
Basics of block-based Create animations using Understanding the
3 . ; ; Scratch, Entry . -
Block Coding | programming and sequential blocks basics of block coding
simple commands
. . . I
. Understand and apply Develop an animation with mproved .
4 Loops in looping structures in repetitive movements using Scratch, Entry understanding of
Block Coding ' repetitive patterns in

block coding

loops

coding

. Learn how conditional
Conditional -
5 statements influence
Statements .
program behavior

Create a mini-game involving
simple conditional logic

Scratch, Entry

Application of
conditional logic in
programming

. Explore how events
Events in ) .
6 . trigger specific
Programming . .
actions in a program

Design a simple interactive
animation using event triggers

Scratch, Entry

Understanding
event-driven
programming

. Combine loops
Simple Game PS,

Create a game where a

Enhanced integration

7 conditions, and events character collects items Scratch, Entry | of programming
Development . .
to build a basic game based on rules concepts
Strengthened
. Apply learned . . .
Project and . . Develop a simple project Computers, problem-solving and
8 . concepts in a creative ) . . .
Presentation (e.g., an animation or a game) | Scratch project execution

project and present it

skills
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Table 2. Developed Educational Content
Week Topic Learning Objective Activities Tools Expected Outcomes
Understanding | Understand the - Introduction to computational thinking Presentation Improved
Computational | concept and necessity | - Discuss the necessity of . " | problem-solving
1 L . . . real-life . .
Thinking of computational computational thinking through skills, foundational
. L . examples .
Basics thinking real-life examples thinking
. . L . Devel t of
Unplugged Experience - Maze-solving activity to practice evelopmen .0 .
L L L procedural thinking
Activity procedural thinking procedural thinking Paper, pens, .
2 . . - and collaborative
(Problem and collaborative - Paper cup stacking activity through | paper cups )
. . problem-solving
Solving) problem solving teamwork okills
- Experience block coding usin Understanding the
. Learn the concept of P 9 9 . 9
Basics of ; Scratch or Entry basic structure of
3 . sequential commands . . Scratch, Entry . .
Block Coding - Create an animation (apply coding, fostering
and loops . L
sequences and loops) logical thinking
Understand and appl " . . " Learn concepts of
PRy Create a "feeding animals" game . P
the concepts of . o conditions and
Advanced S (using conditions and loops) )
4 . conditional Scratch, Entry | functions, enhance
Block Coding - Learn and apply the concept of . L
statements and . logical thinking and
. functions . .
functions application skills
. Understand Al - Introduction to the basics of Al and | Presentation, | Increased interest
Introduction . . . .
5 to AI concepts and how examples of Al in everyday life real-life and understanding
data is utilized - Explain how AI uses data examples of Al
. Develop data
. . . - Understand patterns in data Photo ..p . .
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. ) through an image classification | materials, .
6 Classification in Al through data .. e pattern recognition,
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Al Prediction L using a weather prediction model ) prediction and
7 principles of materials, . .
Model . L - Use past weather data to make : logical reasoning
data-driven prediction . - presentation i
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Apply computational . . . . application of
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. thinking and Al ; Computers, learned content,
8 Practice and Al basics . .
. concepts . . . . Scratch, Entry | improved creative
Project . - Design a simple game or simulation :
comprehensively o problem-solving
program using learned concepts skills
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£ 9o 7 29} Zro] AAEITH26-30]. o} AE2|(Entry)E &85t A0 221 7|2 E
CIs ARY AL BT 4 Es Poldrt

1. Objectives of Educational Content Development =

2§ BRAE O A 7 RS 2P s A Sl

= oy =5 5ol ZAlsh2 2

gj9ic} &5 oAl

AmE Apud ulok : 2R|12 1xslsh A ualEA A PRt ofyuo]d whE7] ¢ ATAR|OIN FH=EE £
7E 59 o2 e Y 4+ gt s vjzes O 9IS olEshe dutlelde ARinh s WY
sict. o &A19 ¥HE TS <Rt

URE 2EjA] &k ¢ glo]Ejq] 7H 32 olsfista, 9l &= Ho] 7] A : 1He AYE AAst 7
IR=0] 7|2 Y22 5] glojg] &L yrAle Fajsie 00 et FHREV SASHES gt oS S0l BVt
= 3 I HEs B, HE s AWM she AY

sr42 E3| shiSo] ATmEQoje} 01+7<]% 7o) 2] =5 195 &0l S =Y whol tist #
A F2E 4 Q== gt g ol AIsHE e s g 59, 252 &
Yolo) Z2K 02 AT AL 4 o] 5 Folet A
2. Structure of Educational Content o7} Fopzlt}.
W FRIEE A DR gEY, 2F DAlE dEe
T g% 22 30 0ZA|L 7|% 502 o|2o]Al) 2.3 Step 3 : Introduction to AI Education
ABAS 71E 8L o] BEat Ml A BES
2.1 Step 1 : Unplugged Activities o2 N, SIS AAbolA A T 4 =
Q=21 FEe Cxg 77| QolE shSo] Ax  CPlES ChRo] ABAS V)R WelS AASES e,
EQol9] 71z 7idat ARE AAEE AT 2 AT & - HojH o] 7idut Q15AEY] V1R ¥l ofslis
=L stzoz AmE xlylo] 71E JJd olge} BA] I HO|HE gl =glA ALl K& FEE VRS
#9522 Pl Bsol, get.
S ;A ALS 2ARIE 52 V120, 3gn TS oM
Qa5 NES Adststn #REE 4 QR sy, OJ0)A] & ¢ o7 AMle ERckE e 9l U
& oA Ae9] e A} Hlod 2R/ d2lE Adsict
U]z 5] : %ol oo ZE n2s J2T, shso] W ol R : 7Tk 3 ololE S vl a
28 WAL S A T o] Sl s HEE RS USl DiE dsd
o wals Almet A AL AlRs g, ol 95 gsel oles B g
Zojd A7] d12)%5 : Fo|3S o83 B RS s, ATAISY 712 d2iet Hloly g WAl A
WS R olE =01, mfu|E Roks THET] Sl 0} olsfisteS F=Tt
ool 21 7HS 1, 1 9o] IS Hu, W oo 1742
=Lrlof 7he *ﬂa% A ASHct 3. Strengthening Inter-Step Connectivity and

Aol Content Implementation Strategies
hedl g 2dxe 2 b} 59qe2 74a

L.

CE O Ou, T 7 URE AAse B9 % ang 3ot
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ShE2 MZlE% g Sof, A IC BEOIN ol & 53 PUEYLA BASIUCL B FBe BAlE
AnesA Aln: 22 39S 59 nRIYoR of  Raslelo] shEets S nsA AL, 2AN AL
ofFt, o]% 2BAs BEAML dojels BEIF A5 U BRI Aluo] oigt BROR PYHUCL oF ¢S
o= st olgigh AXIA Algt IS &0l 852 Roman-Gonzélez et al.(2017)0] 7Hdst AHE Atrd
ojFl GANA Bl &S oS TACA AHAAHA A1 FAHComputational Thinking Test, CTT)& AR5t
gsh1, o5 /dS R oz Uxgrd 4 Qo on, o] AAte &AL X, 2, g9 59 =Yy
SRI= ADg Qoll 2F TR Zast wet a5 A 7IR JEe BT & s AAE 28709 XA
g5 @ Jidsigith. A& e EEos vlmwy 7] o2 PRl ot CTTe =2 AlEle
g 7IE, 25 19 gsole 1& 25 oA Al S & (Cronbach's o = 0.80)5 7HX M, 25848 O] st
gstglon, AEAls 712 Eaolile (tdet ol ot =2 Aede QR (3l]. & AtolA= ol
A 71o|E5 Algsto] sPEE0] HlolH #&o] A4 A £ shgol=E R H 25te] A ol 25l &
<48 5 A=F s g aE wSA weo] g £7JsGict. ol Eoll Al
o] FHlxE= 2oty Y W& Ao & 1~22]4, 8 & AT & g 1] A W ARS H7F 4 vl
S AL S Qe s AAERG AARQ SA AAE st & 32 ART AL AMI-Ae H7t Aatoltt
= FAI5IH WAL Z7hol 5 Bl £ A1) Wit RoJAL AP 7T Ah A AT g A 7 ARE A
T2 JAIs] Qtdist wAatso] RIS atRloz & 4o Fojulgt Afolrt gl Ao LR o=
£ 2 =s Lot T Ado] vt 2EA0A AARISES ERIAA &0
A5 BrlolAE Ad Te] AR ALY W B4
7} AR %7} o) of 25% A v, ojE gee of
. 040] A SEAFO. HO Tl 51 _ARLS EF ©
V. Results Analysis 10%<] T oee= E“%‘ s ﬂf a2 &l 7
AT F AR ASE vt A, A ATe] dabt &
2 o] 2o AL AR-AE 7L ok UEE A A02 SUls £2 J02 UERItHp < 0.05). °]
A4}, J811 st aolAe] s ee Eyslt] ) 2id ATt 5% 1% RV} sMise] ARG Al
o ABAS R AREQe] 53 0% 2HIA auy PO I 4 LS ¢ 4 Ak
S Wrlete o 3wt AR 2 PAME L0EH AT BN A
ool 5] B2 PYS UATh ol 2% Ay AS
1. Pre- and Post-Evaluation Analysis gIC &52 Sofl =2)A oAt AR ALE vl 9=
1.1 Computational Thinking Assessment Results WA 237 Q9eS HoZct sIEL 7S}
AR A2 AM-ARS B2hE SOl BASRen,  YHEES 55 39S 5o AIYACR olsfstil o] & A
SREY =& Afet ZAISHZE o] wg me I A2 XEstHA ZAIBIZE s2o] et Zo= =itk
Table 3. Pre-Post Evaluation : Computational Thinking
. Pre-Evaluat | Post-Evalua Score Sl.gnlﬂcant
Evaluation . . Difference
Category Group ion Score tion Score | Improvement | t-value | p-value
Subcategory (Average) (Average) (%) Between
9 9 ? Groups
Computational Problem. Experimental 60 80 33% -4.75 <0.05 Yes
Thinkin Structuring | Group
9 and Analysis | Control Group | 61 65 7% -1.20 >0.05 No
Algorithmic | Procedural Experimental 62 83 34% -5.10 <0.05 Yes
Thinking | Thinking Group
Control Group | 63 68 8% -1.45 >0.05 No
Sequential | Froblem | Experimental |, 82 26% 425 | <005 | Yes
Thinkin Solving in Group
9 | Order Control Group | 64 70 9% -185 | »0.05 | No
Procedural | Frocedural | Experimental | 4 79 25% 460 | <005 | Yes
Thinkin Problem Group
9 | Approach | Control Group | 62 67 8% -1.65 | >0.05 | No
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Table 4. Pre-Post Evaluation : Digital Literacy
. Pre-Evaluat | Post-Evalua Score Sl.gnlﬂcant
Evaluation . . Difference
Category Group ion Score tion Score | Improvement | t-value | p-value
Subcategory (Average) (Average) (%) Between
9 9 ? Groups
Digital | Understanding | Experimental | 5o 76 31% 485 | <0.05 | Yes
Literac and Classifying | Group
y Data Control Group | 59 61 3% -1.15 >0.05 No
Analyzing Experimental o B
Data Pattern | Information Group 60 80 33% 5.25 <0.05 ves
Recognition :)hrough Control Group | 60 62 3% -1.20 >0.05 No
atterns
Basic Data | 2MPle. Experimental |, 81 31% 470 | <0.05 | Yes
Prediction Prediction Group
Based on Data | Control Group | 61 63 3% -1.10 >0.05 No
1.2 Digital Literacy Assessment Results ALS "It A = Ad Aol oF 30%9] A TARS |
UAIE 2ERiAs spBsol dlolele] Ee ofshel o wiol fjx Agke] At 2 we) gioick S, 1)
A, A 712 dele E8stel wAE At ol | QlAlu) 71t glofg] o5 RojlA AY ATe] At
A5t L2 Wksh] o) MY o2 9 s} Scemrt of olTXS 7% 19 Eaf SMISo]
Ng(2012)9] TR 2]Ej2{A] ZAYIE 7[9t0 2 7Y go]g & #WAshy o2 7|¥to 2 T8-S ¥hHstAL o
€ Oxe 2]8j2jA] H7KDigital Literacy Assessment, Zsl- L2l9 £E3100 ephir)
DLAJE AMgsiSiTh DLAE 7184, A, AlSl-BAS o) 43 3t AY Ae oz g A% 84
F9S 2t 5 26709 F¥ez o] 9lon, 5 xjoj= EARoR gojujst oz UERJtHp < 0.05).
A E Arg Algstel SISO XY 2lERAl 2%  ojejst ATk QEAL U AmEYo] £ W20 FE
2 YRR % 4 =S AN ol W E  spgso] gAY el 582 Jekte o ande
T+= A2 %(Cronbach's o = 0.85)7} =2 A5H =4 2 Uehdct
2, s ORI jEjeA] 94 ERHo R W 4
Q)= Ao QItH32]. ¥ A loA= RESHAEO] Wit o 1.3 Problem-Solving Skills Assessment Results
Agt ol 270 B BRS 2HsIL, B BRole]  FAGNE e Sl BT Al RS,
AES =5 2ato] AMAn Y sleloict. ®ot 6H7ﬂ Tore dAHOR >ychs 58s B/ ol
gk=o 3 49} 7to] glojg] B el 01l yjxAel g  FAENH ol ARE Ay 4rE JHHAIE §
of oJ& S0z A} Aoz vigsts sact dEo=, s wAl A
AP 7} A}, TAE 2lelgiAl] ojst = Ak 7k o A SiE ARE dSAHeR R ol Hdl
olujst &fo]= UHAE|A] OX9iTh o= & Altio] wjxst Heppnere} Petersen(1982)0] Z§der wAlohA 5= AL

2] 2E01 ARSS

Table 5. Pre-Post Evaluation :

TARO =2

HolEoh

Problem-Solving Skills

(Problem-Solving Inventory, PSI)& $7oto] Ao}

. Pre-Evaluat | Post-Evalua Score Sl.gnlﬂcant
Evaluation . . Difference
Category T — Group ion Score tion Score | Improvement | t-value | p-value Between
o,
(Average) (Average) (%) Groups
Problem= | o hiem Experimental |, 76 25% -450 | <0.05 | Yes
Solving Structurin Group
Skills g Control Group | 62 66 6% -130 | >005 | No
Exploring | CXPloring Experimental | 5 79 25% 485 | <005 | Yes
Solutions Various Group
Solutions Control Group | 63 67 6% -1.50 >0.05 No
Im.plement Incorporating Experimental 62 77 24% -4.60 <0.05 Yes
ation and Group
Feedback Feedback After
Reception Problem-Solving | Control Group | 61 65 7% -1.40 >0.05 No
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2. Learning Satisfaction Analysis

a1 WEEL SAS0] 18 To] Yokt &

L.
7B7] 9l 579 e Are SE sk s
MERARE 299 SUlE, o, HHZ. AT 5
g202 =9It

2.1 Learning Interest
= 69) Ao} 2o] AF AR PYSL ATAS %
AR EQ0] W& Tz 0o Ojgt S0]=oA Bt 4
S 7123 v, gix moe

¢t =AE sidsths w0l sk =S
o2 LERT ol2jet Auke e
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Table 6. Evaluation Category : Learning Interest

Evaluation
Y — Group Avg | t-value | p-value | SDBG
The class | Experimental 46 | -420 <0.05 Yes
content Group
_was Control Group | 3.9 | -1.25 >0.05 No
interesting

Enjoyed Experimental

participati | Group 45 | -4.10 <0.05 | Yes
ng in

learning | Control Group | 3.7 | -1.20 | >0.05 | No
activities

The Experimental

teaching Group 44 | -3.95 <0.05 Yes
methods

were Control Group | 3.8 | -1.15 >0.05 No
enjoyable
Hoped the | Experimental 43 | -385 <0.05 Yes
class Group

WO.UId Control Group | 3.6 | -1.10 >0.05 No
continue

(Avg : Average Score (Out of 5),
SDBG : Significant Difference Between Groups)

2.2 Understanding of Learning Content
B 79 AuE A EH AY A2 A4 v Y
25 olslish= dl Qo] B 4.3F8S 7|§SH §HH, iR
AT 3783 715513 s &5 91 154
Ry o
o =

o =
g5= ol AR AIE s Eske e &9l HES

Table 7. Evaluation Category Understanding of

Learning Content

Evaluation
A t-val I DB
Subcategory Group vg value | pvalue | SDBG
The class | Experimental
content was | Group 44 | -4.20 <0.05 | Yes
easy to
understand | Control Group | 3.8 | -1.25 >0.05 | No
Felt that Experimental
the penmental | 43 | -4.10 | <0.05 | Yes
Group
concepts
were clearly Control Group | 3.7 | -1.20 >0.05 | No
understood
Felt that Experimental
the content penmenta 42 | -3.95 <0.05 | Yes
Group
could be
applied to | o Goup | 3.6 | 115 | 5005 | No
real life
Felt Experimental
confident in P 43 | -3.85 <0.05 | Yes
. Group
explaining
what was Control Group | 3.7 | -1.10 >0.05 | No
learned

(Avg : Average Score (Out of 5),
SDBG : Significant Difference Between Groups)
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2.3 Sense of Achievement

3 b
Z 4652 7123 UH, ojE AT 3.9 715519
U AT SSe 39 IS o AT Ze
WS PSP dlElS TNOR oSS 4k &
Sold 2 ARG LA ST ol2id HFY
o ahggo] amEgolet ATA chs FHHY 2
X ZHe o) 7jof3t 7102 Belck o Zihe ALES
ole} QBAS mg L2 o] Y G 5IIS &
o1 YFZFE FAAIE o aRHAS Uehdct

Table 8. Evaluation Category : Sense of Achievement

Evaluation
A t-val I DB
Subcategory Group vg value | p-value | SDBG
Felt a sense of | Experi
accomplishment | mental 45 | -4.30 <0.05 | Yes
in achieving Group
the goals
through | M1 139 | 130 | 5005 | No
Group
the class
Experi
Felt proud of |\ o tal | 46 | -450 | <0.05 | Yes
completing
Group
what was Control
learned © 40 | -1.40 | >0.05 | No
Group
Felt ¢ Experi
el asense of | ontal | 44 | -425 | <0.05 | Yes
achievement
. ) Group
while solving Control
tasks Ontrol 138 | -1.25 | >0.05 | No
Group
Wants to Experi
participate in | mental 45 | -4.15 <0.05 | Yes
similar Group
activities in Control
- >
the future Group 3.9 1.20 0.05 No
(Avg : Average Score (Out of 5),
SDBG : Significant Difference Between Groups)

2.4 Participation in Class

99 70| Ay Wee] SPSL AFAS L AnE

g e, gE AT 3882 J1Sslg. 59, 25
97} QBAS BEL 59 SgS0l AF T2 s
At dolel2 $Ask BolH & 5012 BYct o
B3 2EL S S0l o AR Aolzg P
HAZIE © J1ofstik, E3t, ABAS T} AnEo] /)
ge 2gslol gt TAIS sk WL S

Table 9. Evaluation Category : Participation in Class

Evaluation
e Group Avg | t-value | p-value | SDBG
Experime
Actively ntal 45 | -4.20 <0.05 Yes
participated | Group
in the class | Control 38 | -125 50.05 No
Group
Participated | Experime
in ntal 44 | -4.10 <0.05 Yes
presentatio | Group
ns and Control
discussions 3.7 | -1.20 >0.05 No
. Group
during class
Freely Experime
asked ntal 43 | -3.95 <0.05 Yes
questions Group
or shared | Control | 3, | 145 | 5005 | No
opinions Group
Experime
Was fully |l 45 | -415 | <005 | Yes
engaged in G
roup
class Control
activities 3.9 | -1.20 >0.05 No
Group

(Avg : Average Score (Out of 5),
SDBG : Significant Difference Between Groups)

3. Student Response Analysis
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