The reproducibility of infant fNIRS studies: a meta-analytic approach

are Jessica Gemignani 2P, [rene de la Cruz-Pavia ¢9, Anna Martinez 2, Caroline Nallet 2°, Alessia Pasquini 2, Gaia Lucarini 2,
Francesca Cavicchiolo 2, Judit Gervain 2

Established by the European Commission

UNIVERSITA i Ker ba S q ue

DEGLI STUDI . .
pI PADOVA Basque Foundation for Science

2 University of Padua, Department of Developmental and Social Psychology, Padua, Italy

L b University of Padua, Padova Neuroscience Center, Padua, Italy
¢ University of the Basque Country, Department of Linguistics and Basque Studies, Vitoria-Gasteiz, Spain Université v
dlkerbasque, Basque Foundation for Science, Bilbao, Spain de Paris o |
Rhythm e Université Paris Cité & CNRS, Integrative Neuroscience and Cognition Center, Paris, France del Phis vasas  Unibarteiaton
INTRODUCTION RESULTS
Meta-analysis . Rvs 0 N s 0 Rvs N
L . In left temporal region:
quantitative method to aggregate across studies, reveal effect
size of a phenomenon, quranr;tggrlio\;inablhty and investigate its R>0 |d=0.27, 95% Cl= [0.144, 0.398 o A _ _
Om: d=0.27, 95% Cl=[0.12, 0.42] S o | |
. Goal of this work is to exemplify its application on a set of 6m: d= 0.29, 95% CI=[0.02, 0.56] G 3 - e : =50 . : s w'e
infant fNIRS studies investigating repetition-based rule N>0 |d=0.18, 95% CI=[0.03, 0.33] 3 A — - S
learning Om: d= 0.14, 95% CI=[-0.05, 0.32 C monee D
DATA 6m: d=0.20, 95% CI=1[-0.07,0.47
I | ] R>N |d=0.08, 95% Cl= [-0.06, 0.22] BiNa® A EmEomEmEe
inal sample after systematic search: | Om: d= 0.12, 95% Cl= [-0.05, 0.29
« 23 fNIRS studies on rule-learning with young infants (0-6 m), 6m: d= 0.04. 95% Cl= [.0.24. 0.31
carried out in 4 different Labs (countries/machines/native m. a=L.U4, 0 MIT ITem M . No asymmetries in any of the three comparisons
language of participants) - ' + Fail-safe-N for R>0 : 126 studies
« Stimuli: repetition-based- ("R”; e.g. AAB, ABB) and diversity- | | ~|= =Om-HbO
o i 11 N KL 0.06 Om-HbR
based regularities ("N”; e.g. ABC) » No effect of Lab —omi0 CONCLUSIONS
* Three separate meta-analyses: . Effect of Age In R>0 o '
= : . e :
R > 0 : 23 studies (487 infants) with 6m > Om, both with?é e "™ « Factors Study and Laboratory never significant, in any of
N > 0: 17 studies (354 infants) HbO and HbR E 0 _ n— the analyses
R > N: 19 studies (399 infants) 002 - Symmetric funnel plots and large fail-safe-N
-0.04 ¢ 1
METHODS | | ' l
Effect sizes — Rvs 0 Nvs 0 Rvs N Effect of extracting fegularities from speech In young infants IS
— nfant-leve 0 & (): Entiro dataset robust and replicable across different labs (different
1 HWTLM”W e . _ mean(activation)irigis S E— S e renetionsons countries, NIRS machines, experimenters)
infant™ ~ std(activation)yyias N I ;. R B |
Inf 3 ik * 3 ' 5y B3 : . : : . : :
”;"”‘ H‘HHH‘”J[’ e o ks T ,LL/ ] R i e |i  Factor Age modulates significantly effect sizes in the left
* | 5 e i 1 clogs gl
S haso~==coozoca § iy i s o ﬁm -‘— _i_ temporal area l
| i - e : : o Miga i & p
= H Study-level I . Meta-analysis valuable tool to identify theoretically relevant
N i?HH‘HH%M S ———— . _mean(activation)pgans e 0 e 5 rn oty moderators (e.g. developmental trends) and thus contribute
_ Study™" std(activation)infants to stronger theory-building on phenomenon of interest
Meta Analysis
‘" Random-effects only models (dsqy) N Selected references
* Mixed-efrects linear models (_d!”fa”t) .  G. F. Marcus et al., “Rule learning by seven-month-old infants,” Science 283(5398), 77-80 (1999)
* Moderators: Lab, Age, Repetition Position « de la Cruz-Pavia and J. Gervain, “Infants’ perception of repetition-based regularities in speech: a look from the perspective of the same/different distinction,” Curr.
Estimates of bias | Opin. Behav. Sci. 37, 125-132, Elsevier (2021)
. « J. Gervain, |. Berent, and J. F. Werker, “Binding at birth: The newborn brain detects identity relations and sequential position in speech,” J. Cogn. Neurosci.(Early
Funnel plots
. Fail-safe N Access), 1-11 (2012).
\ al / « M. Borenstein et al., Introduction to meta-analysis, John Wiley & Sons (2021)

Full paper : Gemignani et al. (2023), Reproducibility of infant fNIRS studies: a meta-analytic approach, Neurophotonics



