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a w.e.i.r.d. journey to literacy

https://qz.com/839041/american-values-are-at-risk-if-we-dont-teach-kids-what-it-is-to-be-american/

https://qz.com/839041/american-values-are-at-risk-if-we-dont-teach-kids-what-it-is-to-be-american/


UNICEF/UNI193693/Esiebo

UNICEF/UNI96063/Znidarcic

https://www.washingtonpost.com/news/answer-sheet/wp/2015/11/13/how-classrooms-look-around-the-world-in-15-amazing-
photographs/?noredirect=on&utm_term=.fe67c057ad5c

the real journey to literacy

https://www.washingtonpost.com/news/answer-sheet/wp/2015/11/13/how-classrooms-look-around-the-world-in-15-amazing-photographs/?noredirect=on&utm_term=.fe67c057ad5c
https://www.washingtonpost.com/news/answer-sheet/wp/2015/11/13/how-classrooms-look-around-the-world-in-15-amazing-photographs/?noredirect=on&utm_term=.fe67c057ad5c


Côte d’Ivoire

UNESCO Institute for Statistics

Literacy rate ~56% (2019)800,000 out of school children

Increased enrollment, but…159th out of 191 countries on 
human development index 

(HDI) 



Ivory Coast
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reading skills were low
links between poverty, child labor, ed quality related to 

cognitive development and learning



older kids in each grade:
poorer learning outcomes and higher risk of dropout



/dɔg/

dog
Print Speech Overlap

Rueckl et al,., 2015 PNAS
“Otis”

Learning to Read



Assumed learning

First formal literacy 
exposure in HICs
First formal literacy 
exposure in LMICs

Literacy for Older First-Time Readers

poverty delays and reduces learning



measuring the 
reading brain 

with functional
Near Infrared 
Spectroscopy 

(fNIRS)





Word > False Fonts (val)

Stronger Readers Poorer Readers
False Fonts > Word

Characteristic Reading Network Lack of sensitivity to 
orthography, phonology, and 

lexicality

5th grade children (age 8-15 years; Mage=10.5)



Word > False Fonts (val)

Stronger Readers Poorer Readers
False Fonts > Word

5th grade children (age 8-15 years; Mage=10.5)

Neural activation ≠ Dyslexia
Neural activation ≠ Pre-readers

Van der Mark et al, 2009

Pre-readers (M age=6.9) 

Chyl et al., 2019

Dyslexia (M age=11.3) 

why?



Word > False Fonts (val)

Stronger Readers Poorer Readers
False Fonts > Word

5th grade children (age 8-15 years; Mage=10.5)

Neural activation ≠ Dyslexia
Neural activation ≠ Pre-readers

Van der Mark et al, 2009

Pre-readers (M age=6.9) 

Chyl et al., 2019

Dyslexia (M age=11.3) 



Word > False Fonts (val)

Stronger Readers
False Fonts > Word

5th grade children (age 8-15 years; Mage=10.5)

Younger (<9y) and older (>12y) skilled readers show different patterns

Jasińska et al., under review

developmental timing of education is key



educational neuroscience for literacy
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leverage research 
finding 

to design, test, and 
scale solutions

Photo: Madeio
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Can we improve decoding skills for these 
older “illiterate” children? At low-cost?

What are optimal intervention methods 
that can be scaled? 

Solution
Home-based phone literacy curriculum

Promising Results
Allô Alphabet use linked to better reading 
Kids used Allô Alphabet during school 
closures (including during COVID19)

Allô Alphabet



cause and 
consequence

Literacy

Poverty



Economic and Educational Intervention

Reduce 
Poverty

Improve 
Education

Reduce barriers to 
school attendance
Reduce need for 
child labor

Improve learning 
Increase value 

proposition of school 
for parents

Tech-Based Teacher 
Professional Support

Unconditional 
Cash Transfers



Cluster Randomized Control Trial (RCT) design

Control Quality 
Education

Cash 
Transfer

Cash 
Transfer & 

Quality 
Education

N=10,000+ (mother, father, infant, preschooler, 
school-aged child, adolescent, teacher, school 
director); 200+ communities

Baseline: Spring 2021
Endline: Summer 2023

Causal Impacts



Causal Impacts of Education Quality

Control Quality 
Education

-6pp
***

Literacy
Effect Size: d=.169

Persistent (puzzling) 
challenge to improving 

literacy outcomes

Less puzzling in the context 
of our neuroimaging findings

2pp
*

-10pp
*** 8pp

***

Numeracy 3,808 children (Gr 3-5)
167 schools

Effect Size: d=.30
EdQual

2pp
*



Control 

Cash 
Transfer

Causal Impacts of Poverty Reduction

developmental timing of poverty 
reduction on neurocognitive 

development using neuroimaging
(treatment x age)



Poverty and the Infant brain

Poverty and its correlates (food 
insecurity, maternal mental health, 
and low cognitive stimulation) and 
emerging neural networks

segregation integration



Poverty and the Infant brain
Cluster 

Coefficient
Global 

Efficiency
Degree 

Centrality
Shortest 

Pathlength
Smallworld
Propensity

Food 
Insecurity -.011 .089 .792 .546. -.185.

MPI -.062. -.09* -6.566* -.161 .346

R2 .438 .438 .419 .364 .389

Higher poverty is 
associated with 
decreased brain 

network efficiency–
negatively relate to 

cognitive development 
and learning

Jasińska et al., in prep



Longitudinal neuroimaging (n=400):
Infants and toddlers (0-2 y)
Preschoolers (4-5 y)
School kids (6-10 y)
Treatment vs Control
Language 
Executive Functions
Literacy
Numeracy



poverty and education are potent forces 
of development and learning

developmental timing of these 
experiences is critical

policy must address the interdependence 
between poverty and education



Industry and government 
partners are eager to 

hear from neuroscientists

First politician in fNIRS! 

(Ministry of Education)



educational neuroscience beyond the laboratory

home



where science is 
needed most

mismatch 
between where 

science happens 
and where 
science is 

needed most

Literacy

Science



Number of Researchers per Million Inhabitants

Training for Ivorian 
Neuroscientists

Build Science Capacity

Conference 
Attendance

Research Exchanges

Advanced TrainingLeadership
Opportunities

Open science
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