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=3 AR A =7F 2] AHH Fapel ALHQ) sl = Etekal Stal dAol A ¢
g8E0]
w2} S5 g3to| Apolzt AA Uehue Ao g2 HuEy JokFeY & WHFE, 2009; 23, 2015).
ol HAIE A a3t Gedt B o 57 ofyg} &8 23 A et 2 ¢ dee
A AFg

OAEwAA ] a5 #AT 3¢ wEREA] dFEo] JgEHAE, HAYE wAs o AREol
S0 AHARl g It A= S AT AT, o] ShEell PRl IS BT AT
8 AFH 5ol A= Y-S B4 AT 5ol AJtiJang et al, 2015; Listanto et al., 2025; Wijaya
et al,, 2022). AYAT Ao M= HAE WA Z8-2 SS9 S5 Aol A¥tH o R {ofn
g FAAR] FFE vF e, 53 dPAHAERT 55719 SFHE 22 A oH JHdA
B & 337} Yebst(Jang et al, 2015). =3, OAEw kA 7|0 Sk52 Fo] aldA 7|k Sh5o
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Abstract

A Meta—analysis of the Effects of Digital Textbook Use in STEM Education

Kim, Minju' - Lee, Minkyeong? - Park, Jinman3 - Lee, YoungRi*

1Graduate Student, Department of Education, Korea University

2Graduate Student, Department of Education, Korea University

3Graduate Student, Department of Education, Korea University
44ssistant Professor, Department of Psychology, Ewha Womans University

The purpose of this study was to investigate the effects of digital textbook use on students’ academic achievement
in STEM subjects in Korea through a meta-analysis. Korean-language journal articles and theses and dissertations
published since 2000 were selected following the PRISMA guidelines, and 35 effect sizes derived from 25 studies
were included in the analysis. The results showed that instruction using digital textbooks had a statistically significant
positive effect on academic achievement compared with instruction using traditional printed textbooks (overall effect
size = 0.26, SE = 0.05, p < .001). Moderator analyses revealed that grade was the only significant moderator, with
larger effects in lower grades and smaller effects in higher grades. These findings suggest that digital textbooks can
enhance academic achievement in STEM education. However, their effectiveness may vary depending on students’
developmental levels and instructional contexts. This study offers empirical evidence supporting the potential

educational value of digital textbooks and implications for classroom practice and future research.

Key Words: Digital Textbooks, STEM Education, Academic Achievement, Meta—Analysis, Moderating Effects
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