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A Meta-analysis on the Effects of Coding Education Programs

Gyun HEOf

TPukyong National University(professor)

Abstract

The purpose of this study is to encyclopedically analyze and generalize the effects of coding education
programs. The study subjects are 36 academic journals and dissertations published until December 2022.
The research method used is meta-analysis to determine the effect size. The results are as follows: first,
the overall effect size of coding education programs is 0.570, indicating a moderate effect size. Second,
there are significant differences in the results of coding education programs, with creativity showing the
largest effect size, followed by achievement and problem-solving, computational thinking, and motivation
and attitude. The use of robots or devices has a larger effect size compared to not using them. Third,
there are significant differences in the types of coding used in coding education programs, with unplugged
coding having the largest effect size at 0.865, followed by text coding and block coding. This study is
significant as it provides comprehensive research trends and useful information for designing coding
education programs and offers ideas for future studies.

Key words : Coding education program, Block coding, Text coding, Meta-analysis
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<Table 1> Distribution of Publish Years, School Type and Publication Form

Publish Years Frequency School Type Frequency Publication Form Frequency
2017 5 (14.0%) Early Childhood 13 (36.0%)
Journal 23 (63.9%)
2018 7 (19.4%) Elementary School 11 (30.6%)
2019 7 (19.4%) Middle School 1 (2.8%)
: Master thesis 10 (27.8%)
2020 7 (19.4%) High School 1 (2.8%)
2021 7 (19.4%) University 6 (16.7%) )
Ph.D thesis 3 (8.3%)
2022 3 (8.4%) Etc. 4 (11.1%)
Sum 36 (100%) 36 (100%) 36 (100%)
<Table 2> Features of the Coding Education Program
Coding S/W Type Frequency Coding Type Frequency Use Robot Frequency
Unplug 8 (22.1%) Unplug Coding 8 (22.1%)
Scratch 12 (33.2%)
App Inventor 1 (2.8%) Block Coding 20 (55.6%) BROEOE . 17 (47.2%)
code.org 1 (2.8%) oart an
etc.
Alice 1 (2.8%)
Processing 1 (2.8%)
Sonic Pi 1 (2.8%) )
Text Coding 6 (16.7%)
Python 2 (5.6%)
SAP Fiori 2 (5.6%) Not Use 19 (52.8%)
Block + Text Coding 1 (2.8%)
etc 2 (5.6%) -
Block + Block Coding 1 (2.8%)
Sum 36 (100%) 36 (100%) 36 (100%)
Y TR SAS AZELOE/W) f+ = 2ZE AHutol(Sonic Pi) T 3Uth
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<Table 3> Effect Size of Total Average Mean and Heterogeneity Test Result

Model k ESr SE 95% CI 0 0, r
Fixed 36 394 025 346~.443 135.979 .000 74.261
Random 36 570 057 A457~682

k=number of studies, ESr :

average effect size, SE : Standard Error,

95% CI : Confidence Interval,

. homogeneity test statistics, :significant probability for Q values, ’=heterogeneity test statistics.
g y ) p signi pr g y
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<Table 4> Effect Size of Outcomes in Coding Education Program

Outcome Variables k ES SE 95% CI o(dy) )4

Computational Thinking 98 .563 .037 491~.634
Creativity 50 197 .080 .641~.954
Achievement&Problem Solving 43 745 .080 .589~.901

— ; 15.303(4)  .004
Motivation & Attitude 33 488 .056 .379~.597
etc. 7 320 .295 -259~.899
Total 231 .590 .057 .538~643

k=number of cases, ES : effect size, SE : Standard Error, 95% CI : Confidence Interval,
QO : homogeneity test statistics, df: degree of freedom, p: significant probability

<Table 5> Effect Size of Research Questions in Coding Education Program

Robot Use k ES SE 95% CI o(df) p
Not Use 111 537 .036 466~.607
Use 120 711 .044 .626~.797 9.596(1)  .002
Total 231 .607 .028 .553~661
Coding Type k ES SE 95% CI oy )4
Unplugged Coding 69 .865 .080 .709~1.021
Block Coding 115 527 .032 464~.590
: 15.534(2)  .000
Text Coding 47 .563 .053 460~.667
Total 231 571 .026 .521~622
Publish Type k ES SE 95% CI oy P
Articles 151 .593 .032 .530~.656
Master 55 815 .069 .681~.949
20.7824(2) .000
Ph.D 25 397 .061 278~.517
Total 231 .589 .026 .537~641
School Type k ES SE 95% CI o) P
Kindergarden 76 .820 .068 .687~.952
Elementary School 89 .549 .040 A472~.627
Middle School 19 333 .061 .214~.451
High School 4 449 .104 .245~.653 34.509(5)  .000
University 29 .609 .057 497~.722
Adult(for Lecturer) 14 .805 126 .558~1.053
Total 231 .565 .025 .516~615

k=number of cases, ES : effect size, SE : Standard Error, 95% CI : Confidence Interval,
QO : homogeneity test statistics, df: degree of freedom, p: significant probability
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<Table 6> Result of Meta Regression
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