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Objectives 

• Examine the influence of home educational 

enrichment on early mathematics and reading in 

children with FASD.

• Discuss the implications of home enrichment on 

early academic skills in children with FASD.
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Fetal Alcohol Spectrum Disorders (FASD) and Mathematics 

Due weaknesses with working memory, visual spatial 

processing, and processing numerical information associated, 

some individuals with FASD exhibit 

• Deficits with numeracy (especially magnitude)

• Challenges with basic arithmetic  

• Challenges with spatial relationships 

• Poor academic performance in mathematics
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Home Enrichment and Learning Outcomes

• Niklas & Schneider, 2014. Home numeracy enrichment in 
preschool predicted mathematical competencies in kindergarten 
and in later elementary school.

• Zadeh et al., 2010. Children with access to learning materials at 
home attained in higher levels in mathematic problem solving 
and reading than those without 

• Charitaki & Alveriadou, 2024.

• Book exposure, fine motor activities, learning activities not 
specifically directed to math or literacy, as well as 
numeracy-related activities had a significant effect on 
numeracy in preschool children with intellectual 
disabilities. 

• Parents’ attitudes and socio-economic status also had 
effects on children’s mathematical learning.  

• The severity of the child’s disability had a positive effect on 
the child’s numerical understanding 

• Justice et al., 2016. Found that parents read as often to 
children with disabilities as without. Regardless of having a 
disability,  home enrichment on literacy skills was 
influenced by children’s interest in print materials.  

• Rashid et al.,2005. Parent home literacy experiences 
accounted for significant variance in children’s reading 
comprehension and spelling after controlling for IQ and 
maternal education. Home literacy was not associated with 
arithmetic. 
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Research Questions

• Does home enrichment influence early mathematical and 

reading skills in children with FASD? 

• Are there social and/or demographic factors along with 

home enrichment activities that influence early 

mathematical and reading skills? 
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Data Collection  

• From a survey collected as part of the Math Interactive Learning 

Experience (MILE).

• MILE is a math intervention study to improve school readiness and early 

math skills of children, ages 3 to 10 years of age affected by Prenatal 

Alcohol Exposure (PAE). 
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Participant Information (N = 78)

3/21/2025 9

Participants (N =78)
Sex [%]

Male 61
Female 39

Age [Mean (SD)] 5.74 (2.13) 
Ped Score (Emory Dysmorphia Checklist) [Mean (SD)] 16.08 (6.9) 
Race [%]

Black 45
White 47
Native American 1
More than 1 race 5
Other 1

Number of Home Placements [%]
1-2 68
3-4 19
5-6 5
7 or more 5

Involved in State Foster Care (yes) [%] 56
#Years prior to coming into Care [Mean (SD)] 1.8 (2.0)
Number of Hours at School [Mean (SD)] 23 (15.8)
Number of Hours at Daycare [Mean (SD)] 6.21 (12) 



Primary Caregiver Information 

Caregiver 

Sex of Primary Caregiver [%]

Female 96

Age of Primary Caregiver [Mean (SD)] 45.3 (8.6) 

Race of Primary Caregiver [%]

Black 37

White 63

Relationship to the Child [%]

Biological Parent 3

Kinship Care 24

Foster Parent 12

Adoptive Parent 59

Other 3

Education Level of Primary Caregiver [%]

< 12th Grade, No High School Diploma  7

High School Graduate/GED 20

Some College, No degree 25

Associates 18

Bachelors 21

Graduate or Professional Degree 10

3/21/2025 10



Household Information 
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Household 
Household Income Per Year [%]

$ 24,999 or less 24
$25,000 to 49,999 23
$50,000 to 99,999 36
$100,000 or more 17
1 or more other children < 18 in the home [%] 97
A second caregiver is in the home [%] 60 
Average hours TV on each day [Mean (SD)] 6 (5.6)
Frequency of reading to your child [%]
Never 1
1 to 3 times a week 35
Everyday 64

Math Toys in Home [%] 95
Math Workbooks in Home [%] 82
20 or more children’s book in home [%] 91
1 or more children’s puzzles in home [%] 97
Flashcards [%]
Addition 65
Subtraction 64
Multiplication 44
Division 35



Procedures: Factors 

1. Factors were created for Education Enrichment Materials and for 
Caregiver/Household Traits 

2. Principal Component Analysis with Varimax Rotation

3. Selected components had an Eigenvalue greater than 1

4. KMO for Ed Enrichment (0.70) and Caregiver/Household Traits 
(0.63) were adequate for factor analysis. Results need to be 
interpreted with caution. 

5. Barlett’s Test of Sphericity was significant for both (<.001)
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Procedures: Multiple Regression 
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• Stepwise Linear Regression, Forward Entry

• First block: Ped Score (Dysmorphia), Age 

• Second block: Educational Enrichment Factors, Variable of frequency of reading to your child

• Third block: Average hours TV, Number of children <18, Number of hours each week at daycare, Number of 
hours each week at school 

• Fourth block: Caregiver Factors, Amount of time spent prior to coming into care, and Involvement with state 
foster scare system

• Variables entered in model at p < .10 and removed at p >.15

• Missing data was replaced with mean 

• Outcome measures were raw scores from the Test of Early Reading Ability (TERA) [Conventions and Meaning 
subtests], Test of Early Mathematics Ability (TEMA) [overall], and Bracken Basic Concepts Scale, Receptive 
[Quantity subtest]. 
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Results: Education Enrichment Factors 

Findings from Rotated Component 
Matrix 

• Ed 1. Strong loadings for Adding 
Flashcards (0.56), Math Toys (0.51), 
Subtracting Flashcards (0.56), 
Multiplication Flashcards (0.85), and 
Division Flashcards (0.83). 

• Ed2. Strong loadings for Number 
Flashcards (0.79), Adding Flashcards 
(0.74), and Subtracting Flashcards 
(0.75)

• Ed 3 Strong loadings for Number of 
Children’s Books  (0.79) and Math 
Workbooks (0.65) 
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Results: Caregiver/Household Factors 

Findings from Rotated Component Matrix 

Caregiver 1. Strong loadings for caregiver 

educational level (0.78), household income 

(.88), and relationship of caregiver to child 

(0.73). 

Caregiver 2. Strong loadings for caregiver 

age in years (.73) and child’s legal guardian 

(0.80). 
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Component Eigenvalue Variance 

Explained 

[%]

Cumulative 

Variance 

[%]

Caregiver 1 2.17 43.31 43.31

Caregiver 2 1.18 23.50 66.81



Results: Correlations with Early Reading Measures 

Correlations with TERA 
Conventions Subtest

• Child’s age* (0.81) 

• Ed Factor 3* (math toys and books) (0.33)

• Average hours TV is on** (-0.23)

•  Time away at daycare** (-0.25)

•  Time prior to coming into care* (0.41). 

*p<.01, **p<.05 

Correlations with TERA 
Meaning Subtest

• Child’s age* (0.74)

•  Ed Factor 3* (0.34)

•  Time prior to coming into care* (0.37)

*p<.01 
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Results: Correlations with Early Math Measures

Correlations with Bracken Quantity 

• Child’s age in years *(.78)

•  Ed Factor 3* (0.28)

•  Average hrs. TV** (-0.20) 

• Time away at daycare* (-.30) 

•  Time before coming into care* (0.35)

*p<.01, **p<.05, 
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Correlations with TEMA

• Child’s age in years *(.83)

•  Ed Factor 3** (0.29)

• Time away at school** (.20)

• Time away at daycare** (-.25) 

•  Time before coming into care* 
(0.39).  

*p<.01, **p<.05, 
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Results: Early Reading

Predictor B SDβ β t-value p-Value

Age 2.441 .215 .774 11.347 <.001

Enrichment
Materials .937 .461 .193 2.033 .046
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Regression Results for Outcome of TERA Conventions

Model Fit
F(2,75) = 76.768 p <.001
R2 = 0.672 (67.2% of the variance explained)



Results: Early Reading 
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Regression Results for Outcome of TERA Meaning 

Predictor B SDβ β t-value p-Value

Age 2.337 .264 .694 8.864 <.001

Enrichment
Materials 1.219 .565 .169 2.157 .034

Model Fit
F(2,75) =49.298, p <.001
R2 = 0.568 (56.8% of the variance explained)



Results: Early Mathematics 
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Regression Results for TEMA Overall Raw Score 

No significant associations were found between education 

enrichment materials, caregiver characteristics, or household 

traits and TEMA overall raw score. 



Results: Early Mathematics
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Model Fit
F(2,75) = 65.470, p <.001
R2 = 0.636 (63.6% of the variance explained)

Predictor B SDβ β t-value p-value

Age 5.049 .476 .75 10.596 <.001

Time at 
daycare  -4.228 1.779 -.168 -2.377 .02

Regression Results for Bracken Basic Concepts Scale, Receptive: Quantity 



Summary of Findings  

• Home enrichment had no significant influence on math outcomes in 
children with FASD.  This is counter to studies looking into home 
numeracy enrichment in children with and without disabilities. 

• Home enrichment was positively associated with  outcomes related to 
understanding concepts about print and gaining meaning from 
printed materials in children with FASD. 

• The results indicated that children with FASD may require home 
enrichment activities specifically directed to improve foundational 
mathematical skills. 
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Next Steps for Home Math Enrichment for 
Children with FASD

• Targeted Intervention – directed to address mathematical skills

• Frequency – daily for thirty minutes or more

• Use interactive exchanges/active learning 

• Attitude toward mathematics

• Incorporate into daily tasks 

• Sparingly use online programs and applications
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Next Steps for Home Math Enrichment for 
Children with FASD

Numeracy 
• Board, card, dice games

• Cooking 

• Estimate amounts 

• Work with number lines (e.g., Chutes and 
Ladders)

• Explore with different shaped containers that 
hold the equal amounts 

• Practice counting using small objectives, 
moving the objects as saying the numbers

• Match arrays to written numerals

Spatial Relationships
• Use specific language help children 

with FASD link labels to spatial 
information 

• Provide opportunities to build  with a 
variety of materials such as 
woodblocks

•  When traveling, use specific 
language to talk about location, 
spatial relationships, directionality

• Create simple maps and legends

• Work with puzzles and directly teach 
children how to examine and describe 
and rotate pieces to fit
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Problem Solving 

• Use Focus/plan, Act, Reflect 
or another problem-solving 
approach

• Systematically examine 
information 

• Point out relevant features 

• Talk about what worked, 
what didn’t, and what may 
be needed for next time
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