
CREATE – Centre for Research on Equality in Education
University of Oslo

Bringing it all together—
How International Large-Scale Assessments Can Inform 
Meta-Analyses in Education

QRM Conference
Gothenburg, 11 June 2024Ronny Scherer, CEMO & CREATE



CREATE – Centre for Research on Equality in Education
University of Oslo

2

Video Gaming and Academic Performance
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What Some Meta-Analyses Reveal

Cross-sectional 
studies (𝑟̅)

Quasi-
experiments (𝑑̅)

Experiments (𝑑̅)
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Some Meta-Analyses Differ
§ Search, screening, and coding of the study data
§ Meta-analytic modelling approach
§ Features and quality of the included studies 

Small and non-representative samples

Opportunity for International Large-Scale Assessments?

Language/culture selection bias

Measures with insufficient psychometric quality

(Ahn et al., 2012; Polanin et al., 2017)
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Drummond and Sauer (2020) used 
PISA 2015 data to clarify some 
differences.

(Source: Drummond & Sauer, 2020, p. 9)
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Meta-Analyses and ILSAs as Evidence Sources

Benefits, Challenges, and Procedures 
of Meta-Analysing ILSA Data

Better quality and reduced bias of meta-analytic evidence

Improved generalizability and robustness

More complex meta-analytic models
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International Large-Scale Assessments (ILSAs)

Key features
§ Empirical & quantitative studies
§ Large, international, representative samples
§ Complex survey sampling design

PISA
TALIS
PIAAC

TIMSS
PIRLS
ICILS
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Meta-Analyses in Education

“Quantitative technique for synthesizing 
the results of multiple studies of a 
phenomenon into a single result.”

Typical effect sizes
§ Intervention effects
§ Relations among constructs
§ Group differences

(APA, 2018, p. 1)

https://dictionary.apa.org/meta-analysis

https://dictionary.apa.org/meta-analysis
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Typical meta-analysis

𝜃!
𝜃"
…
𝜃#

𝑚 effect sizes
𝑚 studies

Effect sizes 𝜃$
(e.g., correlations, standardized mean 

differences, regression coefficients)

𝑣!
𝑣"
…
𝑣#	

Sampling variances 𝑣$
and possible covariances

𝜃̅
Weighted average 

effect size

(Borenstein et al., 2009; Card, 2012)

Between-study 
heterogeneity

𝜏!
Study 1
Study 2

…
Study m

Pooling & Weighting

9

𝑥"
Moderators

(e.g., study, sample, measurement, 
country characteristics)



CREATE – Centre for Research on Equality in Education
University of Oslo

10 10

Meta-Analysis of ILSA Data

Inclusion of ILSA Data in Meta-Analyses
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ILSAs cannot address all 
possible research questions 
in education.

Rapid systematic review 
Meta-analyses on the relation between SES 
and student achievement and gender 
differences in achievement until 2022

0 1 2 3 4 5 6 7

Non-ILSA data

ILSA data

Both
SES-Achievement relation
Gender differences

Number of Meta-Analyses

(Scherer, Siddiq, & Nilsen, 2024)

(m=8)

(m=10)
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Several approaches

Meta-analysis 
of ILSA data

Meta-analysis of 
non-ILSA data

Meta-analysis of ILSA and
non-ILSA data

Separate Meta-Analyses Joint Meta-Analysis

(Scherer, Siddiq, & Nilsen, 2024)
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(Campos et al., 2023; Brunner et al., 2023)

Two analytic stages

Effect sizes and sampling (co-)variances

Meta-analytic synthesis of effect sizes

Extraction
Generation
Conversion

Pooled effects
Heterogeneity
Moderators

Weighting, stratification, multilevel 
structure, PVs, missing data IPD
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Multiple effect sizes per study (e.g., multiple samples or measures)

ES1

S1

ES2

S2

ES3 ES4 ES5 ES6

S3

ES7 ES8

S4

ES9 ES10 ES11

S5

ES12 ES13

S6

ES14 ES15 ES16

C1 C2 C3 C4

ES1

S1

ES2

S2

ES3 ES4 ES5 ES6

S3

ES7 ES8

S4

ES9 ES10 ES11

S5

ES12 ES13

S6

ES14 ES15 ES16

Multiple effect sizes nested 
in primary studies

Multiple effect sizes nested 
in primary studies and 

countries
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Multilevel Random-Effects Meta-Analysis

(Cheung, 2015; Campos et al., 2023; Pustejovsky & Tipton, 2021)

𝜃!" 	= 𝛽# + 𝑢(%)!" + 𝑢(')" + 𝑒!"
𝑒$&~𝑁(0, 𝑣$&), 𝑢(")$&~𝑁(0, 𝜏(")" ), 𝑢())&~𝑁(0, 𝜏())" )

Other multilevel and/or multivariate working models

𝑖: Effect sizes, 𝑗: Studies

Random-Effects Meta-Analysis with Robust Variance Estimation
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Cross-Classified Random-Effects Meta-Analysis
(Campos et al., 2023; Scherer et al., 2024)

𝜃!("() 	= 𝛽# + 𝑢(%)!" + 𝑢(')" + 𝑢 ' ( + 𝑒!("()
𝑒$(&*)~𝑁(0, 𝑣$(&*)), 𝑢(")$&~𝑁(0, 𝜏(")" ), 𝑢 ) &~𝑁(0, 𝜏()+)" ), 𝑢 ) *~𝑁(0, 𝜏(),)" )

𝑖: Effect sizes, 𝑗: Studies, k: Countries

ES1

S1

ES2

S2

ES3 ES4 ES5 ES6

S3

ES7 ES8

S4

ES9 ES10 ES11

S5

ES12 ES13

S6

ES14 ES15 ES16

C1 C2 C3 C4

Hierarchical and non-hierarchical 
data structure with two 
independent upper levels



CREATE – Centre for Research on Equality in Education
University of Oslo

Meta-Analysis of ILSA Data

17

Gender differences in 
mathematics achievement
TIMSS & PISA 2003, 69 countries

TIMSS 2003

𝑑̅ = -0.01
95% CI [-0.05, 0.03]

PISA 2003

𝑑̅ = 0.11
95% CI [0.09, 0.13]

<≈ Random-effects meta-analysis of 
standardized mean differences 
treating countries as “studies”.

Effect size: Cohen’s 𝑑
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Gender differences in 
student achievement
PISA 2000-2015, 82 countries

Reading

𝑑̅ = -0.23
95% CI [-0.21, -0.25]

>

Mathematics

𝑑̅ = 0.05
95% CI [0.03, 0.06]

<

Science

𝑑̅ = 0.01
95% CI [-0.01, 0.02]

≈ Integrative data analysis 
with the same analytic 
protocol to generate 
model-based effect sizes. 

Effect size: Cohen’s 𝑑
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Two approaches

Separate Independent 
Meta-Analyses

Separate Meta-Analyses 
Informing Each Other

(Scherer, Siddiq, & Nilsen, 2024; Harrer et al., 2021)

ILSA Non-ILSA ILSA Non-ILSA

Bayesian meta-analysis 
with the respective priors
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Relation between SES and 
student achievement
Non-ILSA data, 326 studies
All PISA, TIMSS, and PIRLS cycles up to 2019

Non-ILSA data

𝑟̅ = 0.22
95% CI [0.20, 0.23]

ILSA data

𝑟̅ = 0.28
95% CI [0.28, 0.29]

Large-scale meta-analysis 
with small differences in the 
pooled effect sizes and 
precisions

Effect size: Pearson correlation 𝑟
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Relation between SES and 
student achievement

Non-ILSA data ILSA data
Differences in heterogeneity 
and moderator effects

For ILSA data:
Moderation by year of assessment, 
duration of compulsory education, 
and the types of SES measures
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Two approaches

Direct inclusion of ILSA 
data in one step

Direct inclusion of ILSA 
data in multiple steps

ILSA Non-ILSA+ ILSA Non-ILSA+

Pooled effect size and 
sampling variance

(Scherer, Siddiq, & Nilsen, 2024)
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Gender differences in digital skills
Non-ILSA data, 22 studies
ICILS 2013 & 2018

Non-ILSA data

𝑔̅ = -0.12
95% CI [-0.04, -0.20]

>

ICILS 2013

𝑔̅ = -0.13
95% CI [-0.10, -0.17]

>

ICILS 2018

𝑔̅ = -0.21
95% CI [-0.15, -0.27]

>

Effect size: Hedges’ 𝑔

Joint Meta-Analysis of ILSA & Non-ILSA Data

Separate Meta-Analyses 
for Reference
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Gender differences in digital skills
Non-ILSA data, 22 studies
ICILS 2013 & 2018

One-step inclusion

𝑔̅ = -0.13
95% CI [-0.05, -0.21]

>

Two-step inclusion

𝑔̅ = -0.12
95% CI [-0.05, -0.19]

>
Two approaches likely 
agree but have different 
levels of granularity.

Effect size: Hedges’ 𝑔
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Challenges
§ Complex extraction of effect sizes
§ Different levels of inference
§ Dominance of large-scale samples
§ Complex meta-analytic models

Benefits
§ Reduced language/culture bias
§ Overcoming small-sample issues
§ Representative samples
§ Rigorous psychometric quality

(Scherer, Siddiq, & Nilsen, 2024; Campos et al., 2023)
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Despite the analytic complexities, necessity of considering ILSA 
data in meta-analyses in education, if they can address the RQs.

Including ILSA data is a way of improving meta-analytic evidence.

Some Conclusions

Meta-analyses including ILSA data can address new RQs.

Flexibility and range of meta-analytic approaches.

26
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Thank You.
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Cross-Classified Random-Effects Meta-Analysis
(Scherer et al., 2024; Viechtbauer, 2010)

## Model estimation
CCREM5 <- rma.mv(d,

vd,
random = list(~ 1 | StudyID/ESID,

~ 1 | factor(Country)),
method = "REML",
data = dat)

## Model summary
summary(CCREM5)

Implementation in the R package metafor
Nesting of effects sizes in 

primary studies

Nesting of effects sizes in 
countries
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Gender differences in variability 
in student achievement
All PISA, TIMSS, and PIRLS cycles up to 
2015, about 2500 effect sizes

Reading

𝑉𝑅 = 1.15
95% CI [1.15, 1.16]

<

Mathematics

𝑉𝑅 = 1.12
95% CI [1.11, 1.12]

<

Science

𝑉𝑅 = 1.13
95% CI [1.12, 1.13]

<
Large-scale meta-
analysis of effect sizes 
beyond correlations and 
standard mean 
differences.

Effect size: Variance ratio 𝑉𝑅


