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Effectiveness Analysis of Software Education Program for
Elementary Students Using LMS-based Teaching and Learning
Platform
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ABSTRACT

In this study, a software (SW) education program was developed and applied using an LMS-based teaching and learning
platform targeted at elementary students, analyzing the impact on SW education satisfaction, perception of social change,
and utility. The software education program, utilizing the LMS-based platform, was developed over a total of 17 hours,
incorporating both teacher-centered and student-centered activities. The results showed that the SW education program
had a positive impact on students. A comparative analysis before and after the course revealed statistically significant
results in all sub-areas, including societal change and utility, educational purpose and content, teaching methods and
environment, teaching and learning activities, and application and expectation of education. When analyzing gender
differences, no statistically significant differences were found overall, Future development of SW education content
should include problem-solving elements relevant to real-life and the implementation of Al-based personalized content
recommendations and individualized feedback, tailored to SW education, is necessary.

Keywords: Learning Management System (LMS), Software Education, SW Education Satisfaction, Al Education, Al Digital
Textbook
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Table 1. Comparison of LMS platforms for SW education
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Category | ‘O’ Platform | ‘0@2)° Platform | ‘E’ Platform
Dashboard
for Teacher O O ©
Dashboard
for Student O o ©
Supported
Programmin | Block based Python Sg;t%ln Egttcry,
¢ Language R
Windows Windows Windows
Supported | Chrome 05 | Cirome 05 | Chrome 05
Android Android, iOS | Android, iOS
Feedback O O O
Assessment O O @)
Teacher
I Al Chatbot Training
Features Gamification Judgement Contents
Gamification
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Table 2. LMS-based SW Education Course Flow

Teaching
No Contents B Concept
- Information Security and
~ Cryptography Lecture
1-2 - Code-breaker Practice Procedure
programming
- Procedural thinking and
3-4 problem solving Lecture Procedure
. . Practice
- Kiosk Programming
56 h Auf{gﬁ% Car Lecture | Procedure
. 5 . Practice Selection
- Line Tracing Programming
- Repetition and Selection Lecture Procedure
7-8 | - Repetition and Selection Practice Repetition
Structure Programming Selection
- Image Recognition Procedure
9-10 - Image Classification PLreac cttuirciz Repetition
Programming Selection
- l(jrzz)me Creation Practice | procedure
11-12 rogramming Problem- |  Event
- Creating basic character based Selection
movements
- l(jrzz)me Creation Practice | Procedure
13-14 OgTamming Problem- | Repetition
- Creating game score based Selection
functions and effects
. Practice Procedure
15-17| - Block Coding Challenge | p e | Repetition
- Assessment :
based Selection
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Figure 1. Comparison between Teacher driven
LMS(upper) and Learner driven LMS(lower)
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Table 3. Research Design
Gl | 01 | X | 02

G1 : Experimental group

O1 : Pre-test of SW Education Satisfaction

X : Application of SW education based on LMS
02 : Post-test of SW Education Satisfaction
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Table 4. SW Education Satisfaction Questionnaire

Element
Life Convenience Enhancement
Social through SW
Change & | Societal Advancement Role of SW 756
Utility | Universal Necessity of SW Knowledge
Job Evolution and Emergence with SW
Educational Satisfied with SW class
Objectives & E;Inderstood SW lesson 817
Content ger to learn more SW
Need SW class
. School devices good for SW classes
Educational Good SW classes in school labs

Methods & Adequate materials for teaching SW 837

Reliability

Environment 2
Learned variety in SW classes
Teaching & Fun SW class with teacher
Learning Active in SW class activities .838
Activities Enjoyed SW class activities
Educational Apply SW class learning
Application SW class learning helpful

& Solve problems with programming skills 8%

Expectations | olve problems with educational tools
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Table 5. Paired Samples t Test Results

Element N | M| SD t d
Social Change & Utlity lf;; gg zé(l) 822 185577 154
S e 8 {2 0
g T
g ST
g e

T T

*p <.05 FFp<.01 *¥*F*p<.001
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Table 6. Independent Samples t Test Results by
Gender(Pre-test)

Element N M SD t
. ... | Male | 68 | 323 .89
Social Change & Utility Femalel 65 1 2.99 5 1.578
Educational Objectives| Male | 68 3.01 .95 2042"
& Content Female| 65 | 2.67 .96 )
Educational Methods &| Male | 68 3.27 .90 %51
Environment Female| 65 3.21 97 ’
Teaching & Learning | Male | 68 | 3.55 | 1.02 614
Activities Female| 65 343 | 119 )
Educational Male | 68 287 | 103
Application & 1.638
Expectations Female| 65 | 2.59 .96
Male | 68 | 251 .64
Total Femae| 65 | 223 | 63 | "

*p<.05 *Fp<.01 ***p<.001
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Table 7. Independent Samples t Test Results by
Gender(Post-test)

Element N M SD t

. .. | Male | 68 | 441 | 0.60 .
Social Change & Utility Femalel 65 117 | 068 2.154

Educational Objectives | Male | 68 | 4.20 | 0.90

& Content Female| 65 | 398 | 0.88 1458
Educational Methods & | Male | 68 433 | 071 0577
Environment Female| 65 | 4.26 | 0.68 ’
Teaching & Learning | Male | 68 | 450 | 0.74 1109
Activities Female| 65 | 435 | 0.83 )
Educational Application| Male | 68 | 374 | 0.95 1064

& Expectations Female| 65 355 | 110

Total Male | 68 | 380 | 0.60 1577

Female| 65 | 363 | 0.65

*p<.05 *¥Fp<.01 ***p<.001
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Table 8. Paired Samples t Test Results of Social Change

& Utility
Element N | M| SD t d
N e
o e Pl 1
ey e B L]
Do [l b e o
o rema

*p< .05 *¥p< .01 *F*p< 001
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Table 9. Paired Samples t Test Results of Educational
Objectives & Content

Element N | M| SD t d

Satisfied with SW class 5;; gg Zgg é;g 116737 1.17
Understood SW lesson 113; Set gg igg (1);2 13.254™| 1.31
Eager to learn more SW 5;; gg ‘ggz ﬁ; 11.628”] 0.90
Need SW class 5;; gg iig }(Z)Z 124127 | 1.23
Total 5;; gg if)g 82; 152827 | 1.36

*p <.05 *Fp<.01 **F*p<.001
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Table 10. Paired Samples t Test Results of Educational
Methods & Environment

Element N | M| SD t d
Schools%evvgzzsggod for gset (652 Zg; (l)élé 10910™ | 1.02
Gw(isc?lvgolcﬁff o gset (652 Zgili (1)5132 10.160" | 0.96
e 0 B B
i L e e
Total gset gg Z;‘; 823 14.200™ | 1.28

*p<.05 *¥Fp<.01 ***p<.001
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Table 11. Paired Samples t Test Results of Teaching &
Learning Activities

Element N | M| SD t d
. Pre| 68 |3.56|1.26
Fun SW class with teacher Post| 65 145410.93 9.469 0.88
Active in SW class Pre | 68 |3.49|1.23
activities Post| 65 |438]081] 2% | 08
Enjoyed SW class Pre | 68 |3.43|1.33
activities Post| 65 [4.37] 100] oo0r | 080
Pre| 68 [3.49| 111
Total Post| 65 4.43]0.79] 106 | 08

*p<.05 **p<.01 ***p<.001

<Table 1209} 2t} A FEoA BF go|u|dl z}o)
7} VERgom, &337)(Cohen’ s ) ‘U= SW F

ol il WEe] =]  HJArKCohen’ s
d=0.89)." , ‘U= SW FellA vl T2 <o

2 yge] BEAS s)dsta 2 tHCohen’ s d=0.87)." ,
‘U SW FAolA vl 28 =74, dED] HHZ
Age] EAE sZsta AtKCohen’ s d=0.70)." ,
‘U SW oA 8l We-g AH8sl By Ao
(Cohen’ s d=0.60).” ¢ 7] <=2 & Yeuth ‘Y=

ArA ANE -

SW il M Bl 8L AHgSIET ATk | ke
SW el e wg w=T, A=Y DT 4ol
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Sl A e tgel Egol BTk, ‘U SW
S e T2 GlolE A BAS A2
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Table 12. Paired Samples t Test Results of Educational
Application & Expectations

Element N | M| SD t d
. Pre| 68 |2.97]1.30

Apply SW class learning Postl 65 13731123 8.1007 | 0.60
. Pre| 68 |3.05|1.13

SW class learning helpful Postl 65 14021 .06 9.183 7 | 0.89

Solve problems \mh Pre| 68 |2.39| 1.09 0758™ | 0.87

programming skills Post| 65 |3.41|1.24

Solve problems with | Pre| 68 | 2.52| 1.28

educational tools Post| 65 |3.42|1.30 802" 0.70
Pre| 68 |2.73] 1.00

Total Post| 65 | 364] 1.03| 2° | 00

*p<.05 *Fp<.01 *FFp<.001
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