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What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the true effect?

○ Statistical power and sample size

○ Publication bias 

● Theoretical insights

○ Is this modulated by different variables?



What is a meta-analysis?

“… the set of statistical tools for aggregating quantitative results across studies”

Bergmann et al., 2018, Child Development



What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the effect size?

○ Statistical power and sample size

■ How many participants do I need to test in order to be able to detect this 

effect?



Bergmann et al., 2018, Child Development

IDS Preference

Gaze Following

Word Segmentation
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● Experimental planning

○ Aggregated across studies, what is the effect size?

○ Statistical power and sample size
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Mispronunciation sensitivity: Sensitivity to sound changes in familiar words during word recognition



Bergelson Lab, Duke University

Golinkoff, Hirsh-Pasek, 

Cauley, & Gordon, 1987
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Swingley & Aslin, 2000

● “sensitivity to a small, but 

potentially meaning-altering 

change in the acoustic word 

form” 

● 18-23-month-olds have 

phonologically well specified 

representations for familiar 

words



What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the true effect?

○ Statistical power and sample size



Data Sample

● Screened over 400 papers

○ Original data

○ Infants younger than 31 

months

○ Familiar word recognition

○ Measured eye movements

● Final sample: 32 items

○ 249 experimental conditions

○ 2252 infants





Effect Size calculation

● Hedges’ g

○ Hedges, 1981; Morris, 2000

○ Effect size that corrects for small sample sizes

○ Based on raw data (mean & sd) or test statistics reported in paper



Swingley & Aslin, 2000



Object Identification / Recognition

● Effect sizes above chance

● Correct Pronunciation

○ g = 0.91 

○ 95% CI [0.63, 1.14]
○ (SE = 0.12, p < .0001)

● Mispronunciation

○ g = 0.25 

○ 95% CI [0.13, 0.37]
○ SE = 0.06, p < .0001



Mispronunciation Sensitivity

● Effect sizes different 

between correct and 

mispronunciation

○ 𝛽 = 0.61 

○ 95% CI [0.48, 0.72]
○ SE = 0.06, p < .0001



What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the true effect?

■ Mispronunciation effect: 𝛽 = 0.61

○ Statistical power and sample size

■ Power: 54%

■ Median sample size: 24 infants

■ To achieve 80% power (recommended), need to test 44 infants



What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the true effect?

○ Statistical power and sample size

● Theoretical insights

○ Is this modulated by different variables?
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Theory 1: Mispronunciation sensitivity increases over time
- From holistic to more detailed representations

- Altvater-Mackensen & Mani, 2013; Mani & Plunkett, 2007; van der Feest & Fikkert, 2015
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Theory 2: Mispronunciation sensitivity stays the same over time
- Early specificity

- Swingley & Aslin, 2000; Bailey & Plunkett, 2002; Zesiger et al., 2012
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Theory 3: Mispronunciation sensitivity decreases over time
- Mani & Plunkett, 2011



Increase Decrease

Altvater-Mackensen & Mani, 

2013; Mani & Plunkett, 2007; 

van der Feest & Fikkert, 

2015

Mani & Plunkett, 2011

Stays same

Swingley & Aslin, 2000; Bailey & 

Plunkett, 2002; Zesiger et al., 

2012
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What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the true effect?

○ Statistical power and sample size

● Theoretical insights

○ Is this modulated by different variables?

■ Age/vocabulary





Early specificity: Mispronunciation sensitivity stays the same with age



Early specificity: Mispronunciation sensitivity stays the same with age



What can we gain from meta-analyses?

● Experimental planning

○ Aggregated across studies, what is the effect size?

■ Medium sized effect

○ Statistical power and sample size

■ Most studies are probably underpowered

■ To achieve 80% power (recommended), need to test 44 infants

● Theoretical insights

○ Is this modulated by different variables?

■ Age/vocabulary
● No: support for the early specificity hypothesis



What can we gain from meta-analyses?

● Theoretical insights

○ Is this modulated by different variables?

■ Vocabulary size

■ Mispronunciation size, distractor characteristics, language 

background, etc.

● Publication bias

○ Are significant results overrepresented in the literature?

● Unforeseen insights

○ Exploratory analyses that come to light during data entry

○ The choices we make for data analysis may influence the conclusions we 

draw in the field
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