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Introduction

* The literature Iindicates that children with
mathematics difficulties (MD)
have poorer language skills than their
peers (Chow et al., 2021)

» Although language skills have been
shown to impact children's mathematic
performance, the correlation between the
two remains relatively unexplored

Study Aim

* To examine the overall language skills of
children with and without mathematics
difficulties (MD)

* To explore the patterns of variability
across language domains

Methods

Participants

» 70 Kindergarteners from a large suburban
school district in central Virginia who were
screened for mathematics difficulty

Measures

« Kaufman Test of Educational Achievement
(KTEA-3)

» Test of Auditory Comprehension of
Language (TACL-4)

» Test of Expressive Language (TEXL-4)

* Wechsler Intelligence Scale for Children
(WISC-V)

Case Selection

* Ofthe 140 original cases, we used 70

* 34 cases with MD (below 20th percentile)

* 36 cases without MD (above 50th
percentile)
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Analysis
* Multivariate analysis (MANCOVA)

* Displays the overall difference in expressive and receptive language skills

between children with and without MD (controlling for cognitive skills)

Outcome descriptive statistics for the full sample by mathematics difficulty (MD) status

Measure Full sample D MD Effect size
(n=63) (n=233) (= 30) (d)
M SD M SD M SD (TDv.MD)

TACL (Receptive 98.70 15747  104.94 14.519 91.83 14.298 0.048

language)
TEXL (Expressive  88.29  10.856  93.85 9.08 82.17 9.33 0.171%
language)

Note. Adjusted after controlling for cognitive skills. We reported standardized scores for
language measures (M =100, SD =135), TD = typically developing, MD = math difficulty

*p <0.05
Multivariate Tests
Effect Value F Hypothesis  Error Sig. Partial
df df Eta
Squared
WISCMR2 Raw  Wilks' 745 10.117° 2.000 59.000 <.001 295
Lambda
MD status Wilks' 826 6.200° 2.000 59.000 .004 174
Lambda

Tests of Between-Subject Effects

source Dependent Type Il df Mean F Sig.
Variable Sum of Square
squares
WISC TACLRec. 3039.903 1 3039.903 18.932 <(0.001
Lang. Index
TEXL Ex. 595.483 1 595.483 7.823 0.007
Lang. Index
MD status  TACL Rec. 489.816 1 489.816 3.051 0.086
Lang. Index
TEXL Ex. 942.095 1 942.095 12.377 <0.001

Lang. Index

a. R Squared = 0.373 (Adjusted R Squared = 0.352)
b. R Squared = 0.375 (Adjusted R Squared = 0.354)

UMD

Results

* Children without MD significantly
outperformed children with MD on
expressive language (d = 0.171)

» After controlling for IQ, results showed that
expressive language delays are more
closely related to mathematics difficulties
than receptive language delays

* There were no significant differences In
receptive language skills between the two
groups (p = 0.086)

 However, a significant difference was in
expressive language skills was observed
between the two groups (p <0.001)

* Overall, the multivariate group effect was
statistically significant, F (2,59) = 6.2, p =
0.004, Wilks' Lambda = 0.826, and the
Partial Eta Squared = 0.174 (small effect
Size)

Limitations

« Small sample size

* Only controlled for IQ

» Cutoffs for MD classification

Future Directions

* Within expressive language, there may
be specific domains that students with MD
have difficulty with

* There may be additional variables
mediating the effect between MD and
expressive language difficult
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