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“Which one is the same like these 

two?”

ComparisonProduction

“What shape is this?”

Comprehension 

“Which one is a heart?”

Examples of Tasks • Twenty-five 33-

month-old 

children

• 2nd session at 45 

months

• Stimuli were 

composed of 

shapes, colors, or 

embedded 

shapes
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Results

Conclusions

𝛥Hb Concentration [𝜇mol/L]

In this project, we examined whether dimensional label learning (DLL) predicts subsequent

dimensional attention development. Previous research suggests that DLL involves mapping

dimensional labels (i.e. color/shape) to featural labels (i.e. red/square), and featural labels to properties

of objects (Sandhofer & Smith, 1999; Verdine et al. 2016). We used an fNIRS probe to measure

hemodynamic activity from left frontal and bilateral temporal-parietal regions previously implicated in

dimensional attention (Morton et al., 2010; Buss & Spencer, 2018) while participants completed a

battery of dimensional labeling (DL) tasks at 2.5 years of age. At 3.5 years of age, children completed

the DL tasks, Flanker, and DCCS. Activation during the DL tasks at 2.5 was associated with later

behavioral performance at 3.5 years of age in the DCCS, but not with the Flanker. Activation during the

DL tasks at 3.5 years, however, was associated with both Flanker and DCCS performance.
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Color Shape Embedded

Behavioral Results

Pre-switch (x5)

“Sort by color!” “Sort by shape!”

Post-switch (x5)

DCCS

Pass Fail
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Brain Activation at 2 Years Predicts Behavior at 3 Years

*p < .05           **p < .01            ***p < .001

• Brain activation in the DL tasks at 2 years was associated with DCCS performance at 3 years, suggesting that DLL provides a basis for dimensional attention 
development.

• The Flanker (which does not recruit dimensional attention) was not associated with DL activation at 2 years.
• Brain activation in the DL tasks at 3 years was associated with both Flanker and DCCS performance
• Future research will examine how DL given as an intervention influences later dimensional attention

Flanker

“Which way is the one in the middle going?”

Probe designed to record from network 

involved in dimensional attention: left 

lateral frontal cortex, left temporal cortex, 

and right parietal cortex Data 

collected 

using 

TechEn

CW7 (690 

and 830 

nm) 

Brain Activation at 3 Years Predicts Behavior at 3 Years
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Color Comparison
(60, 24, 26)

L SMG

Shape Comparison
(26, -46, 38)

L SFG

r = -.576** 

Shape Comprehension

L MFG

(32, -44, 36)

Color Production

(-50, 62, 42)

R Angular

Shape Production

R Angular

(-50, 64, 34)

r = .696** 
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• Three task types 

(production, 

comprehension, 

and comparison).

• Color/Shape 

Production/Comp

rehension, DCCS 

and Flanker 

given at second 

testing session

Volumes constructed by 

subject head volume + 

Colin’s atlas = brain surface 

model Standard pre-processing in EasyNIRS:

• Convert to optical density

• Wavelet motion filtering (iqr=0.5)

• Conversion to concentration values 

using modified Beer-Lambert 

equations (dpf=ppf=6.0)

• Average HbO and HbR calculated 

within 4-6s time window for each of 

9 DL tasks 

Final statistical analyses conducted using 

AFNI functions 3dMVM (3dClustSim used for 

FWE correction, < .05)

Activation values 

projected into 

volumes.

Group mask created 

using voxels in which 

all subjects 

contributed data


