
ANOVA results 

MMR 

Between subject factor: Group (6-8, 8-10) 

Within subject factors: Condition (ART, FRT), Hemisphere (Right, Left) and 

Location (Frontal, Central, Occipital) 

Factor F p Partial ŋ2 

Group F(1,22)=0.22 .64 .01 

Condition F(1,22)=1.98 .17 .08 

Hemisphere F(1,22)=0.44 .51 .02 

Location  F(1.12,24.76)=.67 .43 .03 

Condition*Group F(1,22)=0.26 .61 .01 

Hemisphere*Group F(1,22)=0.13 .71 .01 

Location*Group F(2,44)=0.35 .70 .01 

Condition*Hemisphere F(1,22)=5.09 .034 .18 

Condition *Location  F(1.06,23.44)=0.20 .67 .01 

Hemisphere*Location  F(1.35,29.74)=0.87 .39 .03 

Condition*Hemisphere*Group F(1,22)=1.23 .27 .05 

Condition*Location*Group F(2,44)=0.60 .55 .02 

Hemisphere*Location*Group F(2,44)=0.34 .71 .01 

Condition*Hemisphere*Location F(2,44)=2.58 .08 .10 

Condition*Hemisphere*Location*Group F(2,44)=0.53 .58 .02 

 

Condition * Hemisphere interaction 

Follow up one way ANOVA ay each condition 

Condition F P Partial ŋ2 

ART F(1,22)=0.87 .36 .03 

FRT F(1,22)=3.32 .08 .12 
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MMN 

Between subject factor: Group (10_12, Adults) 

Within subject factors: Hemisphere (Right, Left) and Location (Frontal, Central, 

Occipital) 

Factor F P Partial ŋ2 

Group F(1,22)=1.16 .29 .05 

Hemisphere F(1,22)=0.01 .91 .001 

Location  F(1.54,33.88)=1.49 .23 .06 

Hemisphere*Group F(1,22)=2.24 .14 .09 

Location*Group F(2,44)=1.32 .27 .05 

Hemisphere*Location  F(1.37,30.22)=2.03 .14 .08 

Hemisphere*Location*Group F(2,44)=0.03 .96 .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MMR/MMN amplitude additional analysis 

MMN/MMR amplitudes were also calculated from the electrodes that showed 

a significant response in the cluster based permutation tests (we thank reviewer 2 for 

suggesting this analysis). The amplitudes were computed only from the frontal cluster 

as MMN/MMR is generally measured at the fronto-central electrodes. The amplitudes 

were calculated in a 40 ms time window. Supplemental Figure 1 shows the standard, 

deviant, deviant-standard difference waveforms and topography of MMN/MMR. 

Supplemental Figure 2 shows the amplitude of MMN/MMR. 

A two-way ANOVA computed for MMR amplitudes with the factors 

condition (ART, FRT) and group (6-8 years, 8-10 years) revealed no significant 

effects. Main effect of condition F(1,22)=1.34, p=.259; main effect of group 

F(1,22)=.09, p=.92; condition x group interaction F(1,22)=0.22, p=.64. For MMN,  

one way ANOVA on FRT MMN amplitude with the factor age (10-12 years, adults) 

also did not show any significant effects F(1,22)=2.94, p=.10. Therefore the MMR 

amplitude did not differ between ART and FRT for 6-8 year olds and 8-10 year olds. 

Also the MMR amplitudes were similar between 6-8 year olds and 8-10 year olds 

while the MMN amplitudes were similar between 10-12 year olds and adults. 
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1 MMN- Mismatch Negativity; MMR- Mismatch Response; ART- Amplitude Rise Time; FRT- Formant Rise Time

Supplemental Figure 2: Box plots showing MMN and MMR amplitudes for ART and FRT across the groups1. The red lines show the mean, red box 95% CI, and blue box 1 SD. Individual data is shown in circles




