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Fifty-one children ages 9-15 years (M=10.16, SD=1.51) participated in 
language and literacy assessments, SRT  tasks.  Older children were 
more likely to start school late and repeat more grades

Older children had better PL but worse PA. We found, however, that 
PL was not associated with PA. Factors such as late age at school 
enrollment and grade repetition might contribute to poorer PA in 
spite of a stronger capacity for PL among older children, as the 
relationship between reading and PA is reciprocal (Wagner & Torgesen, 
1987)

With better PL the PA was able to support letter reading, which 
suggests that PL might support decoding only after the metalinguistic 
knowledge of PA has become more automatic, supporting previous 
findings (Earle et al., 2020).

PL contributes to reading through supporting  PA’s relation to 
literacy. This support does not depend on the child’s age.  Thus, our 
hypothesis is supported. PL supportss emergent reading similarly for 
both older and younger children.

We found that PL improves with age which suggests that within the 
same classroom are children at differing stages in their memory 
development, We also found that older children have poorer PA and 
were poorer readers, this underlines the need for more work in 
LMIC contexts where older children are emergent readers.

Conclusions

Here we ask, if procedural learning contributes to reading development 
similarly for both older and younger emergent readers?

*Phonological awareness is the knowledge about the segmental 
nature of speech and is a vital skill for emergent reading

Reading in Côte d'Ivoire - 
● Children may enter school between the ages of 4-12
● Prevalent absences, repeating grades is frequent

We hypothesize that procedural learning (PL) supports phonological 
awareness (PA) and emergent reading and that this support is consistent 
over development, not dependant on the child’s age

Specific predictions- Even for older first time readers, PA is still vital to 
emergent reading. If older emergent reading relies on PA, which is 
supported by Pl, then emergent reading should be linked to PA and PL 
regardless of the age of the learner.

Participants 

Figure 3: The 
number of grade 
repetitions at 
age of age at 
school 
enrollment  for 
older versus 
younger 
students.
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What is the role of school and home  environment?
What is the contribution of declarative memory to reading?

Future Directions

Figure 4: The 
mean reaction 
time for younger 
(9-10 years of 
age) or older 
(11-15 year of 
age) the SRTT at 
each block.

Results 

Figure 5: 
Simple slope 
analysis of 
letter 
reading's 
relation to 
phonological 
awareness at 
different 
levels of 
procedural 
learning.

Introduction

Figure 2. Scatterplot of reading scores for percent correct across 
three reading tests (Letters, Words, and Nonwords) at the time of 

testing.

Language Assessments-                   
(Woodcock et al., 2001; Jasinska 
et al., 2020)        

Vocabulary      
o Antonym  
o Synonym   

Phonological Awareness
(Mousty et al., 1994; Yopp,1995)

o Segmentation
o Initial phoneme deletion

Serial Reaction Time-
(Nissen & Bullemer, 1987)  
 80 Random trials
400 Sequences trials 
80 Random trails 

 

Discussion

Figure 1. Example of spatial array of stimuli for the SRT  Task

Literacy Assessments-
(RTI International, 2009; Gove & Wetterberg, 2011)

Reading 
o 100 letters & letter combinati
o 50 common French words
o 50 Non-Word Read

Methods and Materials

Older children had better PL (r(41)=0.36, p=0.02).  PL scores did not predict PA.  
There was no interaction between age and PL for reading. There was a significant interaction 
between PL and PA
At 1 SD above mean for PL, PA predicted letter reading. Meaning that the the relation 
between phonological awareness and letter reading was stronger for children with better 
procedural learning

Overall, reading scores were low: 

Younger children were better readers compared to older 
children: Letter Reading (β =-5.14, t(1,40)=-2.22, p=0.03). 
Older children had poorer PA (r(42)=-0.28, p=0.07)
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Mean Reaction time for older and Younger Children in the SRTTLiteracy Scores for Children Across Ages 

Interaction of Phonological Awareness and Procedural Learning

Grade Repetitions and Age of School Entrance Across Ages 


