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The Meta-Analysis on Effects of Arduino-Based Education
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Abstract This study aimed to analyze effects of Arduino-based education for secondary school students
through meta-analysis. Prior studies including journal articles and theses were selected through rigorous
review. The researcher calculated the overall effect size and effect sizes by categorical variables. Research
findings are as follows. First, the total effect size of Arduino-based education was 0.537. Second, the effect
sizes by type of dependent variables were the affective domain 0.849 and the cognitive domain 0.479.
Third, the effect sizes by school level were the middle school 0.796 and the high school 0.474. Fourth, the
effect sizes by subject areas were music 1.255, science 0.562, technology 0.443, and information 0.429.
Fifth, the effect sizes by types of programming were the graphic-based programming 0.543 and the
text-based programming 0.376.
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Table 1. The Homogeneity Test

K o p |Effect Size St;’r‘r‘fr'd ~95%Cl | +95%Cl

77 | 349.085 | .000 610 0.053 0.506 0.713
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Table 2. The Overall Effect Size

-95% +95%
K |Effect Size| Standard Error Confidence Confidence

Interval Interval
10 637 0.138 0.267 0.808
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Table 39] Sh&A] AR o FoA= T 0.965, &t
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Table 3. The Effect Size of Publication Type

-95% +95%

Varigle | K | Etect | Standad o gience | Confidence
Size Error

Interval Interval

Artlcles 46 0.440 0.038 0.365 0514

Theses 31 0.965 0.030 0.906 1.023

Table 49 Z4£Hol S¥oM= AHoA oI

Table 4. The Effect Size of Dependent Variable

-95% +95%

Varigle | K | Effect | Sandad | oo ience | Conficence
Size Error

Interval Interval

Cognitive 20 | 0479 | 0.049 0.382 0.576

Affective 57 | 0849 | 0.027 0.79% 0.902

Table 59 QUAF FGojxE= AFH
0.671, A2 A I=F 0.569, ZoJA EAs2
0.4589] 402 vjepytt},

Table 5. The Effect Size of Cognitive Domain

-95% +95%
Variable k| Effect Standard) o ience | Confidence
Size Error
Interval Interval
Career
Development 3 | 0569 | 0.116 0.341 0.797
Competency
Creative
Problem-Solving | 18 | 0458 | 0.053 0.354 0.562
Ability
Computational |y | 9671 | 0247 | 0,186 1156
Thinking

Table 69 AYd 499 ada7|= SH5EY
1.255, §RIAl 2% 0.824, A& 234 0.560, 7&
A Hx 0443, T4 A A% 0342, Fo)d AF
0.311, &A1 3§28 4F9 &o= Uyl

Table 6. The Effect Size of Affective Domain

-95% +95%
Variable i | Effect | Standrd o gence | Confidence
Size Error
Interval Interval
Technological
Attitudo 9 | 0443 | 0.087 0.271 0614
Problem-Solving
Attitude 410302 | 0.112 0.082 0.521
Convergent Talent 510824 | 0.119 0.590 1.067
Career Adaptability | 9 | 0.560 | 0.067 0.428 0.691
Creative Disposition | 5| 0311 | 0.155 0.008 0614
Integrated Thinking | ¢ | 5347 | 0146 | 0.066 0628
Disposition
Learning Flow 10| 1.255 | 0.039 1.179 1.330
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Table 79] stugFolx= S8k 0.796, 1538HL
0.4742 Yepgtt.

Table 7. The Effect Size of School Level

-95% +95%

Variable K Effed SR Confidence | Confidence
Size Error

Interval Interval

High 1M | 0474 0.075 0327 0622

Midde 66 | 0.79% 0.025 0.747 0.845

Table 89 ¥ foM= & 1.255 3
0.562, 71& 0.443, B 0.4298 et

Table 8. The Effect Size of Subject Area

-95% +95%
Variable K Effed Sigie Confidence | Confidence
Size Error

Interval Interval

Science 12 | 0.562 0.058 0.448 0.676
Technology 9 | 0443 0.087 0271 0.614
Music 10 | 1.255 0.039 1.179 1.330
Information 21 | 0429 0.049 0.333 0.525

Table 99 T2 {YPorxE Iy 7)ut
0.543, BIAE 7]8F 037622 YEhith

Table 9. The Effect Size of Types of Programming

-95% +95%

Variable K Effed SR Confidence | Confidence
Size Error

Interval Interval

Graphic 36 | 0.543 0.039 0.466 0619

Text 31 | 0.376 0.046 0.286 0.466
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