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I Abstract

The study aimed to analyze the overall effect size of the teaching methods on mathematics achievement and to compare
the effect sizes of different teaching methods on mathematics achievement. The meta-analysis included 44 research studies:
23 studies retrieved from the TCl 1 database and 21 studies from the SCOPUS database, all meeting the inclusion criteria. Data
were analyzed using of the effect size, homogeneity analysis, meta-analysis, subgroup analysis, and network meta-analysis. The
results revealed that the overall effect size of teaching methods on mathematics achievement was 0.26 (95% CI[0.18, 0.33]). The
effect sizes of the teaching methods differed significantly (Q(93) = 364.473, p < .001, /7 = 76.69%). Besides, the subgroup analysis
indicated that technology-based research was a significant moderator of the effect sizes of teaching methods. It is also found
that, the network meta-analysis comparing effect sizes across different teaching methods revealed that cooperative learning had
the largest overall difference in effect size compared with traditional instruction (0.86, 95% CI [0.70, 1.03]).

Keywords: meta-analysis, network meta-analysis, mathematics teaching methods, mathematics achievement
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Table 1
Search Strategy According to the PICO Model
NAgNENITAUAURINMENNITYEN PICO
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Figure 1

Journal of Information and Learning (2026), 37(1), €280652 N

PRISMA Flow Diagram of Eligibility Criteria of Studies From the TCl 1 Database
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PRISMA Flow Diagram of Eligibility Criteria of Studies From the SCOPUS Database
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Figure 3

Results of Publication Bias Analysis Using the Funnel
Plot (k = 117)
HANTTIATIZYIAIINANDENTUATSANUNR I8 Funnel Plot
(k=117)
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Figure 4
Results After Excluding Outliers (k = 94)
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Figure 5

Results of Effect Size Analysis by Using the Forest Plot (k =
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Results of Subgroup Analysis Based on Technology-Based Instruction Using the Forest Plot (k = 94)
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Figure 7

Results of Subgroup Analysis Based on Education Level Using the Forest Plot (k = 81)

WANITIATIE Wzaz;/yayi #AUNI5AN®IA e Forest Plot (k = 81)
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Feulosudunioriegesiifianuduiusiu Jeaunse
thundiengimaisnsaouidusinansanliuszanuei
uwnugiEnisaeufiiinismaassiuidnisaounvudauld
S188%188AAY Figure 9
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Figure 9
Characteristics of Teaching Methods Network
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n1an15Bous (Pellegrini et al, 2021; Ran et al,, 2021)
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Fudeudsnislud 9 dunuiidiodiuysyaniainuves
Agmsaeuliiunniu Uacobse & Harskamp, 2011) ety
AsHaouLaziNITEAITEBNLUUANINKIAGOUNITISBUS
semaluladinsafuaudiossdniuniegnaiieniiy
Wuthn (Pain points) vesfiseu wieldnsvageuiises
walulaBnisaou (Pilot test) iiloannsntnnaluladiy
Tuldldnuaninnisnaaewiselunisiseunisasuasale

definsunandnuarsuideanisaesunas
Joyadaunamiuladn dulnganidenngudeya TC 1
vuaegnisedutinGeutuisennu luvaefinuidy
ngudeya SCOPUS dmulngiidutinSeuszdvayuia
uazingn 1 fansa 6 dsoradumglvivunndvdnalags
uansnaiu Wefinnsansansiesgvingugas sedunsine
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B §5iwa (Conclusions)
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