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SUPPLEMENTARY MATERIAL

Table S1 Characteristics of the studies included in the meta-analysis

Characteristics Criteria Studies f
Publication 2002-2008 S1, S5, S6, S9, S13, S20, S28, S30, S35, | 12
year S42, 843, S46
2009-2015 S10, S12, S16, S17, S19, S21, S25, S27, | 17
S29, S31, S33, S34, S36, S38, S41, S45,
S47
2016-2022 S2, S3, S4, S7, S8, S11, S14, S15, S18, | 21
S22-S24, S26, S32, S37, S39, S40, S44,
S48-S50
Atrticle S1, S3-S5, S8, S9, S11, S12, S14-S16, | 32
o S18, S19, S21, S23-S25, S27-S31, S34,
Publication type S38-S40, S42-S44, S47, S49, S50
Dissertation S2,S6,S7,S10, S13, S17, S20, S22,S32, | 15
S33, S35, S36, S41, S45, S46
Proceedings S26, S37, S48 3
31-100 S1-S3, S5-S11, S14-S16, S18, S20-S23, | 38
) S25, S26, S28-S33, S37, S38, S40-S43,
Sample size S45-S50
101-400 S4, S12, S13, S17, S19, S24, S27, S34- | 12
S36, S39, S44
Grade K-8 S6, S21, S22, S32, S41, S46-S49 9
High school S1-S5, S7,S10-S15, S17, S18, S20, S23- | 34
S31, S34, S36-S40, S42, S44, S45, S50
University S8, S9, S16, S19, S33, S35, S43 7
Academic Achievement S1-S4, S6, S8-S10, S12-S17, S20-S29, | 36
performance S32, S34-S36, S38-S40, S42, S44, S45,
S49, S50
Understanding S5, S7, S11, S18, S19, S30, S31, S33, | 14
S37, S41, S43, S46-S48
Type of intervention | Computer-assisted S3,S4,S8,S12, S15,S21, S23, S25,S27, | 13
instruction S28, S32, S34, 545
Concept map S2, S38 2
Conceptual change S20, S30, S33, S35, S47, S50 7
Constructivist  learning | S5, S24, S46 3
environment

Cooperative learning S1, S9, S11 3




Enriched learning | S13, S19, S26, S29, S31, S41 6
environment with
different techniques

Inquiry-based learning S14, S16, S18, S22, S40 5

Multiple representation S39, S48 2
Context-based S10 9
learning

Other
Discovery S37

learning model
equipped re-
lyric songs

Drama-assisted S49
instruction

Enriched text S44

Explain and | S43
integration ideas

Learning styles | S17

Modelling S7
Multiple S6
intelligence

Problem-based S42
learning

Remedial S36
learning system

S1-Acar & Tarhan (2008); S2-Adane (2020); S3-Adherr et al. (2019); S4- Anekwe & Opara (2021); S5-Atasoy
et al. (2003); S6-Bayrak (2005); S7-Chan (2016); S8-da Silva Junior et al. (2020); S9-Doymus (2008); S10-
Ekinci (2010); S11-Eymur & Geban (2017); S12-Frailich et al. (2009); S13-Genel (2008); S14-Ginting & Juniar
(2022); S15- Gongden et al. (2020); S16-Ikenna (2015); S17-inal (2013); S18-Iryani et al. (2021); S19-Karacop
& Doymus (2013); S20-Kilig (2007); S21-Kirilmazkaya et al. (2014); S22-Korkman (2018); S23-Kuit & Osman
(2021); S24-Mercy et al. (2019); S25-Mondal (2012); S26-Munawarah et al. (2020); S27-Okorie (2015); S28-
Ozmen (2008); S29-Ozmen et al. (2009); S30-Pabuccu & Geban (2006); S31-Pabugcu & Geban (2012); S32-
Pamuk (2018); S33-Sar1 (2013); S34-Sentongo et al. (2013); S35-Sevim (2007); S36-Sharma (2015); S37-Side
et al. (2020); S38-Singh & Moono (2015); S39-Sunyono & Meristin (2018); S40-Suyanti & Sormin (2016); S41-
Seker (2012); S42-Tarhan et al. (2008); S43-Teichert & Stacy (2002); S44-Tsaparlis et al. (2018); S45-Ulusoy
(2011); S46-Uzuntiryaki (2003); S47-Ultay (2015); S48-Widarti & Marfu’ah (2019); S49-Yildirim et al. (2018);
S50-Zorluoglu & Sozbilir (2016).



Figure S1. Forest plot of the papers included in the meta-analysis

Study name Subgroup within study Statistics for each study Hedges's g and 95% CI
Hedges's  Standard Lower Upper

8 error  Variance limit  limit ZValue p-Value
Acar and Tarhan (2008) 1.000 2898 0.384 0132 1385 3410 7422 0000
Adsne (2020} 1,000 1,324 0223 0050 0888 1781 5865 0,000 —
Adhen =t 1, (2019) 1.000 1.051 0,310 0,09 0443 1858 3388 0,001 -
Anekwe and Opara (2021) 1,000 2663 0183 0037 228¢ 3041 13333 0,000
Atascy st l. 2003) 1.000 0.049 0221 0049 0384 0481 0220 0826 |
Bayrak (2005} 1,000 0,608 0.261 0088 0085 1117 2395 0020 =
Chan (2016) 1,000 0.021 0323 0104 0812 0854 0085 0,948
ds Silva et al. (2020) 1,000 0.021 0.218 0047 0333 0456 0145 0885
Doymus (2008) 1,000 0,910 0180 0032 0557 1208 5056 0,000 —
Exinci (2010} 1.000 1.180 0130 0,036 0808 1552 E211 0,000 —
Eymur and Geban (2017} 1,000 2817 0331 0110 2168 2485 2512 0000
Frsilich et sl. (2009) 1,000 0758 01239 0,019 0485 1031 5465 0,000 -
Genel (2008) 1,000 1,888 0147 0022 1398 1974 11474 0,000
Ginting and Juniar (2022) 1,000 0.544 0260 0067 0035 1052 2083 0036 =
Gongden el sl (2020) 1,000 2787 0.226 0,108 2148 2427 8545 0,000
lkenna (2014} 1,000 0,858 0227 0052 0212 1103 2891 0,004
Inal (2013) 1,000 0,626 0150 0036 0254 0398 3295 0,001
Iryani et al. {2021) 1,000 0,682 0244 0059 0215 1,170 2244 0,004
Karacop snd Doymus (2013) 1,000 0.782 0,221 0053 D210 1215 3301 0001 —_—
Karacop and Doymus (2013) 2,000 0.779 0.236 0056 0317 1242 2202 0,001 — e
Kilic (2007) 1,000 1,288 0212 0087 0854 1877 4058 0,000 —_—
Kitilmazkays ef sl. (2014) 1000 0.740 0.268 0072 0214 1265 2759  0.006 —_—
Korkman (2018} 1,000 0,077 0.247 0061 0,51 0408 0311 0756 B
Kerkman (2018} 2,000 0,800 0180 0032 0247 0953 3323 0,001 R —
Kuit and Osman (2021) 1.000 0.515 0233 0054 DOSE 0972 2207 0,027
Mercy et al. (2018) 1,000 0.28 0182 0033 0062 0852 1621 0105 =
Mandsl (2012) 1,000 0.817 0.231 0053 0385 1270 2544  0.000 —
Munswarah et al. (2020} 1,000 4139 0,456 0208 3296 5082 9190 0,000
orie (2015} 1,000 0.277 0114 0,013 0054 0500 2437 0015 ——
©Ozmen (2008} 1,000 2225 0.388 0127 1,527 28924 6244 0000
Ozmen et sl (2008) 1,000 0.578 0265 0070 0059 1087 27184 0028 =
Pabuccu and Geban (2008) 1,000 0.9%0 0326 0106 0252 1627 3042 0,002 —_—n
Pabuccu and Geban (2012)  1.000 0.162 0.307 0094 0439 0764 0520 0,567 =
Pamui (2018} 1,000 1,281 0280 0078 0712 1808 4510 0,000 —_—
Sari (2013} 1,000 1,774 0271 0073 1234 2305 6553 0,000
Sentongo et al, (2013) 1,000 1781 0218 0048 1323 2178 8021 0,000 E
Sevim (2007} 1.000 1.700 0.160 0028 1326 2014 10625 0.000
Sharma (2015) 1.000 0.378 0147 0022 0081 0867 2578 0010 —
Side et i, (2020) 1,000 0,200 0.249 0082 0089 0388 1805 0,108
Singh snd Mcene (2015) 1,000 1,520 0.210 0096 0912 2128 4803 0,000 -
Sunyone and Meristin (2018) 1,000 0,350 0180 0026 0038 0864 2188 0028 —B
Suyantl and Sermin (2018] 1,000 0.90% 0268 0072 0280 1430 3378 0,001 — =
Sexer (2012) 1.000 1.947 0.340 0115 1281 2612 5732 0,000 :
Tarhan et al. (2008) 1.000 1.000 0.238 0057 0534 1467 4201  0.000 —_—
Teichert snd Stacy (2002) 1,000 0102 0,235 0087 0474 0680 0350 0726 B
Tsaperlis et al. (2018) 1,000 0348 0065 0002 0258 0434 7,689 0,000 -
Ulusy (2011} 1,000 0.929 0.208 0043 0521 1237 4466 0,000
Ulusoy (2011} 2.000 0.960 0208 0043 0552 1368 4615 0000 ﬂ
Uzuntirysi (2003) 1,000 1.081 0321 0703 0433 1850 3311 0,001
Ultay (2015} 1.000 0374 0.206 0088 0207 0954 1262 0207 B
Widarti ef al. (2018) 1,000 1,22 0288 0083 O0@Se 1734 4267 0,000 —_—
Yildirim et al. (2018) 1,000 0.778 0.288 0089 0184 1364 2810 0008 —
Zotluoglu and Sozbilir (2018) 1,000 1,020 0252 0084 D526 1515 4042 0,000 —
Random 1.007 0094 0009 0822 1192 10.660 0,000
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