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Die geplante Studie: Metaanalyse

Intervention lautorientierte Leseförderung (Scarborough & Brady, 2002)

Outcome Wortlesefertigkeit

Zielgruppe Menschen mit intellektueller Beeinträchtigung

Studiendesign experimentelle Einzelfallstudie

Baseline kein Leseunterricht, Ganzwortlesen, gewöhnlicher Unterricht
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Ziele

Was ist der mittlere Level- und Slope-Effekt der lautorientierten Leseförderung?

In welchem Ausmaß variieren die Effekte zwischen Fällen und Studien?

In welchem Ausmaß moderieren Merkmale der Studie, der Intervention und der 
Schüler*innen den Effekt?

Barth & Lüke - AESF Herbst - 202410.10.2024 3



Linder et al., 2023

Studie 2

Studie 3

…
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1. Effektstärken berechnen

Piecewise Regression Analysis mit standardisierten Werten (Center et al., 1985; Huitema & McKean, 2000)

𝑌𝑖𝑗𝑘 = 𝑏0𝑗𝑘 + 𝑏1𝑗𝑘𝑇𝑖𝑚𝑒𝑖𝑗𝑘 + 𝑏2𝑗𝑘𝑃ℎ𝑎𝑠𝑒𝑖𝑗𝑘 + 𝑏3𝑗𝑘𝑃ℎ𝑎𝑠𝑒𝑖𝑗𝑘 × 𝑇𝑖𝑚𝑒𝑖𝑗𝑘
′ + 𝑒𝑖𝑗𝑘

Small-Sample-Bias Correction (Hedges, 1981; Jamshidi et al., 2021)

𝑏𝑗𝑘
′𝐶 = 𝑏𝑗𝑘

′ 1 −
3

4 𝐼 − 𝑝 − 1 − 1
𝑉𝑗𝑘
′𝐶 = 𝑉𝑗𝑘

′ 1 −
3

4 𝐼 − 𝑝 − 1 − 1

2

Level-Effekt Slope-Effekt
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2. Effektstärken zusammenfassen
(Konstantopoulos, 2011; Van Den Noortgate & Onghena, 2003)

Level 1 𝑏𝑗𝑘
′𝐶

= 𝛽𝑗𝑘 + 𝑒𝑗𝑘 𝑒𝑗𝑘 ~ 𝑁(0, 𝑉)

Level 2 𝛽𝑗𝑘 = 𝜃0𝑘 + 𝜇𝑗𝑘 𝜇𝑗𝑘 ~ 𝑁(0,𝜔
2
)

Level 3 𝜃0𝑘 = 𝛾00 + 𝜈0𝑘 𝜈0𝑘 ~ 𝑁(0, 𝜏
2
)

Korrektur SE: Cluster Robust Variance Estimation (Pustejovsky & Tipton, 2018)

Konfidenzintervall: t-Verteilung und Satterthwaite df (Ferron et al., 2009)

Parameterschätzung: REML (Langan et al., 2019)

Software: R, metafor (Viechtbauer, 2010), clubSandwich (Pustejovsky, 2023)
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3. Heterogenität quantifizieren

Q (Cochran, 1954)

Nullhypothese: Die Varianz der wahren Effekte zwischen den Studien und innerhalb der Studien ist
null.

𝑰𝟐(Cheung, 2014)

𝐼𝐿𝑒𝑣𝑒𝑙 2
2 =

𝛺2

𝛺2+𝛵2+𝑉
𝐼𝐿𝑒𝑣𝑒𝑙 3
2 =

𝛵2

𝛺2+𝛵2+𝑉

𝜴 SD der wahren Effekte innerhalb der Studien

𝜯 SD der wahren Effekte zwischen Studien (Borenstein, 2019)
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4. Heterogenität erklären

Level 1 𝑏𝑗𝑘
′𝐶

= 𝛽𝑗𝑘 + 𝑒𝑗𝑘

Level 2 𝛽𝑗𝑘 = 𝜃0𝑘 + 𝜃1𝐼𝑄𝑗𝑘 + 𝜃2𝐴𝑉𝑗𝑘 + 𝜇𝑗𝑘

Level 3 𝜃0𝑘 = 𝛾00 + 𝛾1𝑄𝑢𝑎𝑙𝑖𝑡ä𝑡𝑘 + 𝜈0𝑘

Moderatorvariablen

Schüler*innen: IQ, phonologischeFertigkeiten, alphabetisches Wissen, Sprachfähigkeiten, Komorbiditäten

Intervention: Typ, Prompt-Fading Verfahren, Feedback, zusätzliche Komponenten

Implementierung: Setting, Trainer*in, Intensität, Transparenz der Orthographie

Studie: Design, Qualität, Messinstrument, AV Typ, Baseline

Barth & Lüke - AESF Herbst - 202410.10.2024 8



Literatur I
Bakken, R. K., Næss, K.-A. B., Lemons, C. J., & Hjetland, H. N. (2021). A Systematic Review and Meta-Analysis of Reading and Writing Interventions for Students with Disorders of 

Intellectual Development. Education Sciences, 11(10), 638. https://doi.org/10.3390/educsci11100638

Borenstein, M. (2019). Heterogeneity in Meta-Analysis. In H. Cooper, L. V. Hedges, & J. C. Valentine (Eds.), The Handbook of Research Synthesis and Meta-Analysis (3rd ed., pp. 453–
468). Russell Sage Foundation.

Center, B. A., Skiba, R. J., & Casey, A. (1985). A Methodology for the Quantitative Synthesis of Intra-Subject Design Research. The Journal of Special Education, 19(4), 387–400. 
https://doi.org/10.1177/002246698501900404

Cheung, M. W.-L. (2014). Modeling Dependent Effect Sizes with Three-Level Meta-Analyses: A Structural Equation Modeling Approach. Psychological Methods, 19(2), 211–229. 
https://doi.org/10.1037/a0032968

Cochran, W. G. (1954). The Combination of Estimates from Different Experiments. Biometrics, 10(1), 101. https://doi.org/10.2307/3001666

Declercq, L., Jamshidi, L., Fernández Castilla, B., Moeyaert, M., Beretvas, S. N., Ferron, J. M., & Van Den Noortgate, W. (2022). Multilevel Meta-Analysis of Individual Participant Data of 
Single-Case Experimental Designs: One-Stage versus Two-Stage Methods. Multivariate Behavioral Research, 57(2–3), 298–317. https://doi.org/10.1080/00273171.2020.1822148

Euker, N. (2018). Entwicklung und Evaluation eines silbenbasierten Leselehrgangs bei Schülerinnen und Schülern mit geistiger Behinderung [Dissertation]. Justus-Liebig-Universität 
Gießen.

Ferron, J. M., Bell, B. A., Hess, M. R., Rendina-Gobioff, G., & Hibbard, S. T. (2009). Making Treatment Effect Inferences from Multiple-Baseline Data: The Utility of Multilevel Modeling 
Approaches. Behavior Research Methods, 41(2), 372–384. https://doi.org/10.3758/BRM.41.2.372

Hedges, L. V. (1981). Distribution Theory for Glass’s Estimator of Effect size and Related Estimators. Journal of Educational Statistics, 6(2), 107–128. 
https://doi.org/10.3102/10769986006002107

Huitema, B. E., & McKean, J. W. (2000). Design Specification Issues in Time-Series Intervention Models. Educational and Psychological Measurement, 60(1), 38–58. 
https://doi.org/10.1177/00131640021970358

Jamshidi, L., Declercq, L., Fernández-Castilla, B., Ferron, J. M., Moeyaert, M., Beretvas, S. N., & Van Den Noortgate, W. (2021). Bias Adjustment in Multilevel Meta-Analysis of 
Standardized Single-Case Experimental Data. The Journal of Experimental Education, 89(2), 344–361. https://doi.org/10.1080/00220973.2019.1658568

Konstantopoulos, S. (2011). Fixed Effects and Variance Components Estimation in Three-Level Meta-Analysis: Three-Level Meta-Analysis. Research Synthesis Methods, 2(1), 61–76. 
https://doi.org/10.1002/jrsm.35

Barth & Lüke - AESF Herbst - 202410.10.2024 9



Literatur II
Kuhl, J., Euker, N., & Ennemoser, M. (2015). Förderung des lautorientierten Lesens bei Schülerinnen und Schülern mit intellektueller Beeinträchtigung. Empirische Sonderpädagogik, 

7(1), 41–55. https://doi.org/10.25656/01:10281

Langan, D., Higgins, J. P. T., Jackson, D., Bowden, J., Veroniki, A. A., Kontopantelis, E., Viechtbauer, W., & Simmonds, M. (2019). A Comparison of Heterogeneity Variance Estimators in 
Simulated Random‐Effects Meta‐Analyses. Research Synthesis Methods, 10(1), 83–98. https://doi.org/10.1002/jrsm.1316

Linder, A.-L., Geyer, M., Atzemian, M., Meuli, N., Martinet, C., De Chambrier, A.-F., & Dessemontet, R. S. (2023). Effects of Adaptations of a Phonics-Based Reading Intervention Program 
on Reading and Spelling Skills of Students with Intellectual Disability who Require Augmentative and Alternative Communication. Frontiers in Education, 8, 1190838. 
https://doi.org/10.3389/feduc.2023.1190838

Pustejovsky, J. E. (2023). clubSandwich (Version 0.5.11) [R]. https://doi.org/10.32614/CRAN.package.clubSandwich

Pustejovsky, J. E., & Tipton, E. (2018). Small-Sample Methods for Cluster-Robust Variance Estimation and Hypothesis Testing in Fixed Effects Models. Journal of Business & Economic 
Statistics, 36(4), 672–683. https://doi.org/10.1080/07350015.2016.1247004

Reichow, B., Lemons, C. J., Maggin, D. M., & Hill, D. R. (2019). Beginning Reading Interventions for Children and Adolescents with Intellectual Disability. Cochrane Database of Systematic 
Reviews, 2019(12). https://doi.org/10.1002/14651858.CD011359.pub2

Scarborough, H. S., & Brady, S. A. (2002). Toward a Common Terminology for Talking about Speech and Reading: A Glossary of the “Phon” Words and Some Related Terms. Journal of 
Literacy Research, 34(3), 299–336. https://doi.org/10.1207/s15548430jlr3403_3

Sermier Dessemontet, R., De Chambrier, A.-F., Martinet, C., Meuli, N., & Linder, A.-L. (2021). Effects of a Phonics-Based Intervention on the Reading Skills of Students with Intellectual 
Disability. Research in Developmental Disabilities, 111, 103883. https://doi.org/10.1016/j.ridd.2021.103883

Sermier Dessemontet, R., Martinet, C., De Chambrier, A.-F., Martini-Willemin, B.-M., & Audrin, C. (2019). A Meta-Analysis on the Effectiveness of Phonics Instruction for Teaching 
Decoding Skills to Students with Intellectual Disability. Educational Research Review, 26, 52–70. https://doi.org/10.1016/j.edurev.2019.01.001

Tate, R. L., Perdices, M., Rosenkoetter, U., Wakim, D., Godbee, K., Togher, L., & McDonald, S. (2013). Revision of a Method Quality Rating Scale for Single-Case Experimental Designs and 
N-of-1 trials: The 15-item Risk of Bias in N-of-1 Trials (RoBiNT) Scale. Neuropsychological Rehabilitation, 23(5), 619–638. https://doi.org/10.1080/09602011.2013.824383

Van Den Noortgate, W., & Onghena, P. (2003). Hierarchical Linear Models for the Quantitative Integration of Effect Sizes in Single-Case Research. Behavior Research Methods, 
Instruments, & Computers, 35(1), 1–10. https://doi.org/10.3758/BF03195492

Viechtbauer, W. (2010). Conducting Meta-Analyses in R with the metafor Package. Journal of Statistical Software, 36(3). https://doi.org/10.18637/jss.v036.i03

Wilbert, J., & Lüke, T. (2024). scan: Single-Case Data Analyses for Single and Multiple Baseline Designs (Version 0.61.0) [R]. https://cran.r-project.org/package=scan

Barth & Lüke - AESF Herbst - 202410.10.2024 10



„finanziert und gefördert aus Mitteln des Bundesministeriums für Bildung, Wissenschaft und 

Forschung und der Innovationsstiftung für Bildung in Österreich“

Barth & Lüke - AESF Herbst - 202410.10.2024 11



Wie wirksam ist Phonics Instruction?

Tab. 1: Metaanalysen von Gruppenstudien

Metaanalyse Jahr Outcome Studien g 95% CI

Sermier Dessemontet et al. 2019 PW & W 6 0.41 [0.13, 0.69]

Reichow et al. 2019 W 5 0.54 [0.05, 1.03]

PW 5 0.40 [0.12, 0.67]

Bakken et al. 2021 Transfer 5 0.49 [0.20, 0.78]

Trained 3 0.95 [0.51, 1.38]

Anmerkungen. PW = Pseudowort; W = Wort; Transfer = untrainierte Wörter; Trained 
= trainierte Wörter
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Wie wirksam ist Phonics Instruction?

Tab. 2: Weitere Gruppenstudien

Studie Jahr Outcome g 95% CI Gewicht N

Kuhl et al. 2015 PW 0.51 [-0.23, 1.24] 26.37% 33

Euker 2018 PW 0.37 [-0.25, 1.00] 36.45% 63

Sermier Dessemontet et al. 2021 PW & W 0.69 [0.07, 1.31] 37.18% 48

Gesamteffekt 0.52 [0.12, 0.93] 100% 144

Anmerkungen. PW = Pseudowort; W = Wort; random effects model
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