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Introduction

• 1 in 5 children in Canada speak an immigrant 
language at home (Statistics Canada, 2016).

• Children learn math through language but 
does language matter for math learning? 

• The Pathways Model suggests that language 
uniquely contributes to the development of 
early numeracy skills (LeFevre et al., 2010)

• Language is implicated in both arithmetic 
(Sowinski et al., 2015) and word-problem 
solving (Fuchs et al., 2006).. 

.

Method
• This study was a part of a large cross-cultural 

study (the LLAMA project; Language Learning 
and Math Achievement).

• We compared symbolic math skills and word-
problem solving skills of first language learners 
(FLL; n=52) to those of English language 
learners (ELL; n=26). 

Results

Conclusion
1. There were no significant differences between ELLs and FLLs on any of the 

basic math measures. 
2. English Language Learners performed worse on the Key Math and made 

more comprehension errors. 
3. These finding suggest that word problems are more challenging for ELL 

students than FLL students and these extra challenges are likely related to 
language comprehension rather than to calculation. 

4. As a result, when creating word problems teachers should think about the 
choice of words as well as avoid unnecessary words. 

Item by Item Analysis

Calculation Questions

Comprehension Questions

ELL and FLL children performed equally well on calculation questions, whereas 
English Language Learners performed worse on questions where language 
comprehension was necessary. This pattern was the same for both Grades.

Background

Questions
1. Are there differences in symbolic math skills 

and word-problem solving skills for first 
language learners and English language 
learners? 

2. If there are differences, can we try to 
understand where children are struggling? 

Symbolic Number Skills
• Number Comparison
• Number Ordering
• Arithmetic Fluency 

Math Word Problem Solving
• Key Math (the problem 

solving subset of a 
standardized Canadian test)

• There were no significant differences in any of the symbolic number skills. 
• However, English language learners performed significantly worse on the 

Word Problems than First Language Learners. 
• An Item by Item analysis was conducted to identify any patterns in the 

mistakes that ELLs were making. 
• We categorized problems based on the types of errors made. Problems were 

categorized as (a) comprehension problems or (b) calculation problems. 
Note: Questions below were changed from the original test. 
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• Participants were recruited from schools with a high population of 
English Language Learners in Ottawa. Children were in Grades 2 and 3 
(Mage = 8 years, 4 months) and completed measures of:

Children’s First Languages:

Calculation Questions Comprehension Questions
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