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Chapter 16
Educating School-Aged Children 
with FASD

Molly N. Millians

 Introduction

Fetal alcohol spectrum disorders (FASD) is a descriptive term encompassing the 
range of physical abnormalities and neurobehavioral deficits associated with the 
effects of prenatal alcohol exposure (PAE) [1–4]. The clinical diagnosis of fetal 
alcohol syndrome (FAS), partial fetal alcohol syndrome (pFAS), neurodevelopmen-
tal disorder associated with prenatal alcohol exposure (ND-PAE), and alcohol- 
related neurodevelopmental disorder (ARND) is included within the term of FASD 
[2, 4]. In the United States, approximately 1–5% of school-aged children may be 
affected by PAE [5]. While the estimated prevalence of children and youth with 
FASD in other countries is similar to the United States, meta-analysis and review 
studies have suggested significantly higher prevalence rates in South Africa, Croatia, 
and estimated for Ireland [6, 7]. The prevalence of FASD among school-aged chil-
dren may be an underestimation due to differences in study methodologies and 
diagnostic models [8, 9]. Nevertheless, based upon the estimates, it is probable that 
most school systems in the United States and other nations educate children and 
youth with FASD [10, 11].

The effects of PAE include a range cognitive and functional impairments that 
may be compounded by other in-utero exposures, genetic factors, and pre-and- 
postnatal environmental stressors that disrupt development and learning [12] 
Though some individuals with FASD share similar traits, research has not yet iden-
tified a consistent cognitive or behavioral phenotype associated with the disorder [1, 
13]. Some children and youth affected by PAE have global developmental delays, 
while others may exhibit specific deficits in one or more cognitive domains that 
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interfere with learning [1, 13]. Irrespective of cognitive impairments, some children 
and youth with FASD have problems with behavior regulation, emotional regula-
tion, and adaptive functioning [14–16]. Also, among individuals with FASD, there 
is a high rate of reported co-occurring medical conditions [17]. Many affected by 
PAE have experienced social and environmental challenges, such as multiple care-
giving placements, deprivation, or involvement in foster care that may impact learn-
ing readiness [12, 18, 19]. The variable presentation of FASD coupled with common 
adverse experiences place many children and youth at risk for learning and school 
problems, especially if they do not receive intervention [20, 21]. Though not all 
school-aged children with FASD exhibit the same cluster of characteristics, it is 
important for educators to understand the scope and nuances of the disorder and 
consider PAE as an indicator that the student may require support or interventions 
to address potential learning and school problems [22].

However, there are barriers obtaining information about FASD that pose chal-
lenges to educators to understand and meet the needs of school-aged children 
affected by PAE. Many children are not screened or evaluated for the effects of 
prenatal exposures potentially leading to overlooked or misdiagnosis and ineffec-
tive treatment planning [23, 24]. This may occur more often among minoritized 
populations, children living in poverty, or children in foster care because of dispari-
ties in access to healthcare and mental health services [23–26]. Negative stereotypes 
and misperceptions about FASD may hinder collaboration between caregivers, edu-
cators, and allied service providers. Because of misperceptions, such as beliefs that 
children with FASD have severe behavioral problems due to poor parenting, some 
caregivers may not disclose information about their children’s diagnosis out of con-
cern of being judged by teachers or ostracized by classmates’ families [27]. Other 
misinformed beliefs, such as children with FASD are unable to learn because of 
permanent brain damage, may inadvertently influence some teachers’ interactions 
and effort with students [28]. Access to accurate information is necessary to counter 
stigma and respond to the needs of school-aged children with FASD [28, 29].

The neurobehavioral deficits associated with FASD fall within the classification 
of developmental disabilities, defined as a group of life-long conditions related to 
physical and or neurocognitive impairments that impact language, learning, and 
behavior [30, 31]. However, studies examining prevalence and outcomes of differ-
ent conditions classified as developmental disabilities often do not specify FASD as 
a subset, contributing to the marginalization of the disorder [30, 31]. Furthermore, 
few studies have surveyed the number of school-aged children with FASD receiving 
special education services [32]. Currently, in the United States, there is no long- 
term coordinated surveillance effort to examine the special education services and 
educational outcomes of students with FASD in public schools [9, 32]. These and 
other barriers interfere with understanding and disseminating accurate information 
about FASD to guide educational policy and best practices to offset potential school 
problems.

Qualitative studies examining experiences of students with FASD, their caregiv-
ers and teachers, provide insight into key components to support students with 
FASD in schools despite existing barriers [33, 34]. From these studies, increasing 
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awareness through training and dissemination of accurate information about the 
effects from PAE were associated with improved student–teacher interactions and 
countering misperceptions [35, 36]. Studies showed that collaboration between 
school personnel, caregivers, allied services providers, and when developmentally 
appropriate, individuals with FASD, was associated with better interactions with 
families and support of students at school [37, 38]. In addition, studies have shown 
that effective individualized interventions following a habilitative approach 
improved learning, academics, and functioning at home and at school [39, 40].

This chapter provides an overview of the educational needs of school-aged chil-
dren with FASD. The chapter presents a review of the literature regarding school 
functioning, educational experiences, and outcomes of school-aged children 
affected by PAE. Next, the chapter discusses regulations, school-based services, and 
best practices in public education that apply to school-aged children with FASD in 
the United States. Lastly, the chapter concludes with a proposal for an integrative 
approach that focuses on building and applying skills to promote active engage-
ment, learning, and participation at school so that children and youth with FASD 
can reach their potential.

 School Functioning

School functioning refers to the academic, behavioral, and social skills needed to 
meet the expectations of an educational setting [41]. Efficient school functioning 
relies on the interplay between multiple cognitive processes and personal character-
istics to engage, maintain motivation, and learn in a school setting [42, 43]. These 
cognitive processes and personal traits are sensitive to biological, genetic, social, 
and environmental factors [22, 44, 45].

In the general population, intellectual abilities, language, attention, executive 
functioning, working memory, and visuospatial processing are associated with 
scores on standardized academic achievement measures of word reading, reading 
comprehension, written expression, and mathematics [42, 46, 47]. Also, studies of 
children have shown associations between graphomotor skills and performance on 
standardized measures of written expression and mathematics [42, 48, 49]. In 
school-aged children, better developed executive functioning and self-regulation are 
associated with higher grades and fewer behavioral problems in the classroom 
[50–52].

Attention, executive functioning, and self-regulation are interlinked constructs 
that contribute not only to scores on academic achievement tests but also to traits 
needed to manage the social demands of a school setting [51–54]. In broad terms, 
executive functioning refers to a set of cognitive processes that includes inhibition, 
updating working memory, and shifting that interact to complete goal directed 
behavior [55, 56]. Neural models of executive functioning suggest that these pro-
cesses are associated with activation of the prefrontal cortex and basal ganglia [55]. 
According to this definition of executive functioning, inhibition is the ability to 
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suppress dominant, automatic, or proponent responses when completing a task [55]. 
The definition defines updating working memory as the ability to monitor, add, and 
delete information as new content is acquired [55]. Lastly, shifting is the ability to 
switch between task goals and sets of information [53, 55]. These processes work in 
coordination to support learning and problem-solving tasks that are critical for the 
school environment.

Self-regulation, defined as the unconscious and conscious control of one’s emo-
tions and behaviors across contexts, shares cognitive resources with executive func-
tioning [57, 58]. As children increase in conscious control of their behavior and 
emotions, they draw upon the cognitive processes related to executive functioning 
and other domains, such as language to modulate their responses [53, 57]. In school, 
self-regulation may be observed by students’ focusing, staying on task, coping with 
frustration, self-monitoring, and maintaining self-control across school settings [43, 
57]. Specifically, studies have shown that self-control is associated with changes in 
grades, increased task completion, and use of prosocial behaviors in the classroom 
[43, 51]. In the long-term, better developed executive functioning and self- regulation 
are associated with higher educational attainment and decreased risk of later sub-
stance abuse and involvement with the judicial system [43, 59].

Along with cognitive processes, individual learning traits such as self-efficacy 
contribute to school success [33, 43, 60]. Self-efficacy is one’s belief in one’s ability 
to understand, learn, and apply skills to achieve a goal [61, 62]. It assists with stu-
dents’ effort, motivation, and persistence to complete challenging tasks or to main-
tain performance in less-than-optimal learning settings [62]. Research examining 
effort in students with learning disabilities has shown that those with positive self- 
perceptions about learning were more likely to use strategies to persevere with chal-
lenging learning tasks when compared to students with learning disabilities who 
hold negative self-perceptions [63]. Other studies have shown positive relationships 
between self-efficacy and higher grades in school and reaching goals in the work-
place [60, 64]. In school-aged children, self-efficacy is sourced through supportive 
learning environments with appropriate teacher and parent expectations and posi-
tive school experiences [43, 62]. Reviews of strength-based literature suggested that 
many individuals with FASD exhibit personal traits that align with self-efficacy [65].

 FASD, Disrupted School Experiences, 
and Educational Outcomes

Studies of individuals with FASD referred for clinical services and recruited from 
the community illustrate the risk for school problems and disrupted school experi-
ences, defined as being suspended, expelled, or dropping out of school in this popu-
lation [20, 66]. A 1996 summary report from a project examining adverse outcomes 
and protective factors in individuals with FAS or affected by PAE referred for clini-
cal services indicated that approximately 60% of school-aged children and adoles-
cents with PAE reported difficulties having good relationships with their peers and 
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between 55 and 60% reported exhibiting behaviors that disrupted classes [20]. In 
addition, approximately 60% of the participants with FAS or affected by PAE indi-
cated having been suspended, expelled, or dropped out of school with only 40% of 
individuals with PAE between the ages of 21 and 51 having graduated high school 
or completed the high school general equivalency exam (GED) [20]. Studies of 
participants with FASD recruited from the community reported somewhat better 
school experiences and outcomes. For example, a 2006 study examining school 
functioning with participants recruited from the community in an urban area in the 
southeastern United States found no differences in conduct problems at school in 
adolescents with PAE when compared to a special education contrast group, and to 
a control group of adolescents with no or unknown PAE [67]. A more recent study 
analyzing the records of adolescents, youth, and adults with FASD from the 
Canadian National FASD Database indicated that 18% reported school disruptions 
defined as being suspended or expelled from school [66]. The school disruption rate 
was lower than reported by participants with FASD referred for clinical services. 
However, for comparison to a general school-aged population within a Canadian 
school system, the rate of school disruptions for the adolescents with FASD was 
higher than the average rate of approximately 3% of students reported to be sus-
pended and expelled in schools under the jurisdiction of the Ontario Ministry of 
Education [68].

Research suggests that individuals with PAE with more complex cognitive, 
behavioral, and mental health issues of have poorer educational outcomes [66, 69]. 
One study, examining the effects of PAE on adaptive functioning in young adults 
with PAE compared to a control group and a special education contrast group of 
young adults with no or unknown PAE found that 53% of young adults with facial 
features and cognitive impairments associated with PAE had graduated high school 
[69]. For the young adults with cognitive impairments but no facial features associ-
ated with PAE, 62% completed high school [69]. The study indicated that 66% of 
the special education contrast and 81% of the control group reported graduating 
high school [69]. Except for the group of the more severely impacted adolescents 
with PAE, the graduation rates for the special education contrast group and the con-
trol group were similar to the 2015 graduation rates in the United States in which 
66% of students receiving special education and about 84% of all students com-
pleted high school [70].

A more recent study conducted in Finland examined the impact of childhood 
adversity, out-of-home placements or being in foster care, as well as behavioral, 
mental health, and other diagnoses on secondary school completion in youth with 
and without prenatal exposure [71]. Individuals were excluded from the study if 
they had intellectual disabilities to match the groups of individuals with and without 
prenatal exposures. The results indicated that individuals with prenatal exposure to 
alcohol and drugs without cognitive impairment were less likely to complete sec-
ondary school [71]. For those that completed high school in both the non-exposed 
and prenatally exposed groups, neuropsychological, mental health, and behavioral 
disorders including psychiatric disorders as well as dual diagnoses were related to a 
lag or an extended time to complete secondary school [71]. There was no 
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association between the overall score of reported childhood adverse experiences 
and out- of- home placements to completion of secondary school [71]. The study 
indicated that regardless of history of prenatal exposures, those who had more 
behavioral, mental health, and medical diagnoses fared worse than those without the 
complications transitioning into adulthood [21, 69, 71]. An earlier study out of 
Sweden reported that all individuals with FASD completed the compulsory years of 
education as mandated by the Swedish Education Act that prohibits dropping out of 
school and allocates special education and other services to ensure completion of 
education [21]. Overall, these studies reflect the variability in presentation of FASD, 
individuals’ intervention needs, access to services, and policies that have long-term 
implications.

 FASD, Cognitive Processes, and School Functioning

Over the years, studies have shown that neurodevelopmental impairments associ-
ated with PAE combined with other medical, environmental, and social factors have 
detrimental impacts on most aspects of school functioning [1, 19]. Some with FASD 
exhibit global developmental delays with scores on standardized measures of intel-
lectual and adaptive functioning falling more than 2 standard deviations below the 
mean when compared to the normative sample [1]. Yet, most individuals affected by 
PAE do not exhibit global developmental delays but have impairments in one or 
more specific cognitive domains [1].

Imaging and behavioral studies have identified that brain structure and white 
matter integrity are susceptible to the effects in-utero alcohol exposure influencing 
processes drawn upon for learning [13, 72–74]. For example, neuroimaging studies 
have shown associations between alterations in the prefrontal cortex and frontopa-
rietal region and heavy PAE [72, 75]. Atypical development in one or more of these 
areas would impair executive functions such as inhibition, planning, and shifting 
[74, 76, 77]. Decreased white matter integrity and connectivity related to PAE is 
associated with poorer cognitive efficiency [74, 76, 78]. This would impact academ-
ics, behavior, and managing the expectations of a school setting.

Behavioral studies have identified impairments with verbal learning and recall in 
school-aged children with PAE due to inefficient use of strategies for encoding or 
deficits with word retrieval [79, 80]. The impairments with verbal learning and 
recall have remained after accounting for influence of intellectual abilities in chil-
dren with PAE [80]. In addition, research has indicated that children with FASD 
show poorer performance encoding spatial information needed for place learning 
when compared to typically developing, non-exposed peers [81, 82]. Problems with 
visual and spatial coding not only would interfere with academics but also with 
navigating a school or classroom layouts, organizing, and locating materials, judg-
ing social distance, and following classroom routines [83]. Other studies have indi-
cated aspects of attention, working memory, and executive functioning impacting 
effective communication, spelling, and written language skills [84, 85].
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Across age-groups, studies have found differences in brain activation patterns in 
individuals with PAE compared to nonexposed individuals and others with behav-
ioral diagnosis such as Attention-Deficit Hyperactivity (ADHD) during mental 
tasks of numerical processing [86, 87]. Specifically, studies have shown that chil-
dren with FASD showed less activation in areas of the intraparietal sulcus and acti-
vated additional regions to support processing numerical information including 
determining magnitude, judging proximity of numbers, and basic arithmetic when 
compared to non-exposed controls [87, 88]. Deficits with number processing com-
bined with weakness in visuospatial abilities, executive processes, and working 
memory associated with the effects from PAE would impact learning mathematics 
[89, 90].

Clinically, caregivers and teachers often report children with FASD exhibit dif-
ficulties with behavior and self-regulation that interfere with school functioning. 
Many children and adolescents with FASD are reported as having problems with 
attention and may be described as unfocused, easily distracted during instruction, 
and frequently making careless errors when completing assignments or test [91]. 
Based upon the results of parent and teacher behavioral reports of attention prob-
lems, many school-aged children affected by PAE often meet the criteria for or have 
a diagnosis of Attention-Deficit Hyperactivity Disorder (ADHD) [17, 92]. However, 
a description of attention problems may mask weaknesses in other cognitive pro-
cesses that impact learning and classroom functioning.

Studies using cognitive measures in addition to traditional parental and teacher 
behavioral checklists have found differences in attentional profiles in children 
affected by PAE when compared to non-exposed children with ADHD [93, 94]. In 
a 2011 article, Mattson, Crocker, and Nguyen succinctly summarized the similari-
ties and differences between FASD and ADHD. They indicated that FASD is associ-
ated with lower intellectual abilities, and more impaired selective attention, 
problem-solving, encoding, verbal fluency, and adaptive behaviors than ADHD 
[93]. In comparison to ADHD, FASD may be associated with less impaired motor 
control, focused attention, sustained attention, and retrieval of information [93]. The 
article indicated that FASD and ADHD share similarities regarding parental and 
teacher reports of behavioral problems, challenges with social skills, as well as 
weaknesses with cognitive flexibility and execution of complex motor tasks [93]. 
The reliance on parent and teacher reports or checklists does not capture the other 
underlying neurocognitive impairments that may contribute to or appear as attention 
difficulties in classroom settings in children affected by PAE [94]. Awareness of the 
differences between FASD and other behavioral disorders would be necessary when 
assessing observed behavioral difficulties to determine appropriate interventions.

Many children and adolescents with FASD exhibit deficits with aspects of 
executive functioning that interfere with academic performance, social interac-
tions, and classroom behavior [95, 96]. Specifically, studies have shown that chil-
dren with FASD show difficulties with shifting between mental sets, incorporating 
feedback to adjust problem-solving approaches, recognizing that a response may 
be correct for one problem but not for another, and learning to regulate atten-
tional resources when tasks and time demands increase [2, 4]. Problems with 
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executive functioning in school-aged children with FASD often are greater than 
expected when compared to overall cognitive abilities and may persist into adult-
hood [2, 4].

In addition, school-aged children affected by PAE are described as having dif-
ficulties with emotional and behavioral regulation, which overlap with executive 
functioning [1, 16, 58]. Often school aged with FASD are described as being eas-
ily overwhelmed and overreact to common environmental stressors [58, 97]. 
Clinically, parent and teacher reports indicated that school-aged children with 
FASD exhibit difficulties modulating their arousal level that interferes with tran-
sitioning from high-level activities to seated work, sustaining engagement during 
group instruction, and refraining from impulsively responding in class [98, 99]. 
Also, problems with executive functioning and self-regulation in school-aged 
children affected by PAE may be described as showing lack of persistence to 
complete work, avoidance of tasks, commenting out of turn during class discus-
sions, and exhibiting behaviors that may be bothersome to classmates [100, 101]. 
There are ways to address weakness with executive functioning and self-regula-
tion and skills influenced by these processes to improve academic performance 
and classroom behavior [102, 103]. Some examples include teaching cognitive 
control strategies and metacognitive awareness, providing instruction to improve 
use of prosocial skills, and effective problem-solving approaches through repeated 
practice across contexts, and using various levels of difficulty or challenges 
[103, 104].

Some school-aged children with FASD are reported has having difficulties man-
aging social interactions [95]. Studies have shown that adolescents affected by PAE 
may have difficulties explaining a situation possibly due to poor encoding of the 
event or challenges organizing language to express ideas in a logical sequence [84]. 
Also, problems with organizing and expressing verbal information clearly would 
interfere with meaningful participation during classroom discussions and when 
working cooperatively in groups [85, 105]. In the classroom, children with FASD 
are reported to demonstrate prosocial skills such as initiating and engaging in social 
exchanges with peers; however, they are described as showing variability in sustain-
ing these interactions [106, 107]. Some children with FASD due to impulsivity may 
make comments that are unrelated to a topic or inappropriate to the social situation 
[95]. The unpredictability of interactions of school-aged children with FASD may 
result in avoidance by classmates [95]. Also, teachers may misinterpret problems 
with impulsivity as purposeful disruptive classroom behavior [95]. Providing 
instruction to sustain engagement and awareness of the social setting and interac-
tions may improve classroom behavior.

A recent review article by Lees et al. has a table of examples of the cognitive 
indicators related to FASD and common presentations in the classroom. Not all 
individuals with FASD have the same neurobehavioral deficits and learning profile. 
The variability among the neurobehavioral traits associated with effects from PAE 
in school-aged children shows the need for comprehensive evaluations to identify 
the learning strengths and challenges to prevent misinterpretation of observed 
behaviors and to guide appropriate intervention planning [99, 108].
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 FASD and Individual Traits

Recent articles examining personal traits through a strength-based model have sug-
gested that many school-aged children affected by PAE have personal characteris-
tics that are associated with successful school functioning [65, 109]. In a 2021 
review study, Flannigan et  al. proposed that many individuals with FASD have 
affinities in arts, music, and sports [65]. The findings from the review indicated that 
many individuals with FASD were described as socially motivated, curious and 
demonstrated perseverance [65]. These traits are associated with self-efficacy and 
better school functioning [65]. Other studies have suggested that school-aged chil-
dren with FASD who are socially motivated are more receptive to learn through 
interactive exchanges with instructors [65, 109, 110]. Interactive instructional 
approaches have been effective when habilitating mathematic skills and learning 
readiness in children with FASD [110, 111]. Additionally, individuals with FASD, 
who are socially motivated, might benefit from support to establish and maintain 
positive relationships with peers and adults [107]. Stable connections with respon-
sible adults and positive peer networks are found to be protective factors in child-
hood and related to better outcomes in adulthood [108, 109].

 FASD and Academic Achievement

Studies examining the timing and dosage of in-utero alcohol exposure have been 
found to impact scores on academic achievement measures of reading, spelling, and 
arithmetic [67, 90, 112]. In a 1996 study, Goldschmidt et al. examined academic 
skills in children affected by PAE at 6 years of age [112]. After controlling for intel-
lectual abilities, social factors, and other prenatal substance exposure, heavy intra-
uterine alcohol exposure at the second trimester of pregnancy was associated with 
lower scores on tests of word reading, spelling, and arithmetic. There was a dose–
response relationship between in-utero alcohol exposure during the second trimester 
and arithmetic test scores. A threshold effect of one drink per day during the second 
trimester was related to lower scores on tests of word reading and spelling [112]. In 
a follow-up study when the children were 10 years of age, binge drinking during the 
second trimester was associated with lower reading scores [113]. Contrary to the 
earlier study, there was no relationship between PAE and scores on the test of arith-
metic; however, scores were generally lower than those in reading and spelling [112, 
113]. Furthermore, in-utero alcohol exposure during the first and second trimester 
was related to poorer teacher’s ratings of academic performance across subjects 
reflecting an association of academic underachievement with PAE [113]. Without 
controlling for factors that might influence academic performance, a study con-
ducted in Australia found that children with heavy PAE during the first trimester of 
pregnancy were twice as likely not to meet reading benchmarks on a nationally 
administered, criterion-referenced academic test [114]. Additionally, the study 
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indicated that maternal binge drinking, defined as consumption of five or more 
drinks in a single sitting, was related to failing to meet academic benchmarks in 
expressive writing [114]. The findings demonstrated the of binge drinking and heavy 
PAE on academic functioning. However, there is little information on the impact of 
light-to-moderate in-utero alcohol exposure and academic achievement [115].

Other studies have examined the impact of PAE on academic achievement by 
examining maternal biological factors that may be related to the amount of expo-
sure. Interesting outcomes regarding PAE, and academic achievement came out of 
a population-based study of pairs of mothers and their children from the United 
Kingdom participating in the Avon Longitudinal Study of Parents and Children. In 
a 2013 study, researchers examined the effects of PAE on academic performance 
using a Mendelian randomization based upon the maternal variant in the alcohol- 
dehydrogenase gene that is considered to predict higher metabolism of alcohol that 
may result in lower prenatal alcohol exposure [116]. The results showed that moder-
ate levels of alcohol consumption by women with higher incomes during pregnancy 
were associated with higher scores on cognitive and academic measures when com-
pared to women who reported light drinking. In this study, women who had higher 
incomes reported moderate drinking during pregnancy when compared to women 
who reported light drinking. Additionally, better scores on cognitive and academic 
standardized tests were noted in children whose mother had the gene variant. The 
authors concluded that the children of mothers with the gene variant had lower 
exposure during pregnancy [116]. However, the findings reflected the influence of 
socioeconomic status and maternal education related to better outcomes on cogni-
tive and academic achievement measures, possibly masking the impact of PAE [45, 
116]. A later study examining the dosage, timing, duration, and patterns of maternal 
drinking during pregnancy applying Mendelian randomization showed clear effects 
of PAE on academic achievement after accounting for socioeconomic status [117]. 
These studies point out the need to screen school-aged children for the effects of 
PAE regardless of social and environmental factors to assess their educational 
needs. The impact of PAE on cognitive and academic functioning crosses socioeco-
nomic status, race, and other demographic factors [116, 117].

Other studies have shown associations between heavy PAE and impaired cogni-
tive processes impacting spelling and word reading. In 2015, Glass et al. examined 
spelling and word reading skills of children heavily exposed to alcohol in-utero as 
compared to a non-exposed contrast group [118]. The results indicated that children 
with heavy PAE had significantly lower scores on measures of word reading and 
spelling, phonological processing, and working memory when compared to the con-
trast group. Comparison of cognitive functioning between the two groups indicated 
that working memory uniquely contributed to spelling in the children with heavy 
PAE but not to the contrast group after accounting for the variance of phonological 
processing and speeded naming. Results indicated that working memory had a 
stronger relationship to performance on measures of word reading and spelling in 
children with heavy PAE when compared to the nonexposed contrast group. The 
authors surmised that a wider range of executive functioning problems may inter-
fere with learning in children affected by heavy PAE [118].
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In a recent study, researchers investigated structural and functional brain mecha-
nisms that mediated word reading and phonemic decoding tasks in adolescents with 
PAE and dysmorphia as compared to a group of adolescents with PAE without 
dysmorphia, and a control group of typically developing adolescents without 
reported PAE [119]. The findings showed that adolescents with PAE and dysmor-
phia showed greater activation in the right precentral gyrus during the phonemic 
decoding task, and rightward lateralization in the inferior longitudinal fasciculus 
during both tasks. The study controlled for family socioeconomic status, intellectual 
abilities, other exposures, and diagnosis of ADHD. In the group of adolescents with 
PAE and no dysmorphia, activation in the left angular gyrus and white matter orga-
nization in the left inferior longitudinal fasciculus was associated with better read-
ing skills; however, the association was weaker when compared to the controls 
[119]. Overall, the study indicated differences in brain structural characteristics and 
activation impacting sight word reading and phonemic decoding between adoles-
cents affected by PAE with and without dysmorphia [119].

Across age-groups of children affected by PAE, studies have identified deficits in 
mathematics. In 2011, Rasmussen and Bisanz examined a range of mathematical 
skills in young children with and without FASD between 4 and 6  years of age. 
Children with FASD had lower mean scores on quantitative concepts, applied prob-
lems, and math reasoning when compared to a control group of children without 
FASD [120]. The findings indicated that phonological working memory was associ-
ated with performance on the mathematical tests for both groups with children with 
FASD showing significantly lower scores than the control group [120]. It is not 
clear from the article if there were group differences in intellectual abilities. The 
reported correlations suggested that children with FASD drew upon more aspects of 
verbal working memory that are associated with executive functioning when com-
pleting different mathematical tasks when compared to the control group [120]. In 
this study, there was no association between visuospatial abilities and mathematics.

Other studies have examined associations of cognitive processes and mathemat-
ics in children affected by PAE. One study conducted in 2015 examined whether 
attention, working memory, and aspects of visuospatial abilities would be associ-
ated with mathematical abilities in children with and without heavy PAE who were 
7–12 years of age [89]. The children with heavy PAE had lower global mathematics 
achievement scores when compared to the non-exposed control group of children 
[89]. The findings indicated that after accounting for socioeconomic status and 
intellectual abilities, spatial attention and memory explained the variance in math-
ematics achievement scores of children with heavy PAE when compared to the non- 
exposed controls [89].

The deficits in mathematics associated with PAE continue into adolescence. In a 
2006 study, adolescents affected by PAE scored significantly lower on measures of 
mathematical achievement when compared to adolescents who were exposed but 
had no effects and to a contrast group of adolescents who received special education 
services [67]. In a later study, researchers examined academic achievement in cor-
relation with brain surface area in children ages 8–16 with heavy prenatal alcohol 
exposure to a control group of children with no reported prenatal exposure [90]. The 
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results indicated that atypical brain development was associated with lower scores 
on mathematics in children with heavy prenatal alcohol exposure [90]. Mathematics 
is a life skill. Deficits in mathematics would hinder budgeting and managing money, 
interpreting, and following schedules, measuring for cooking, and other daily 
tasks [16].

 Caregivers, Teachers, and Students with FASD Perspectives 
on School

Qualitative studies have interviewed caregivers, teachers, and students with FASD 
regarding their perspectives on school. Biological and non-biological caregivers 
expressed significant levels of stress advocating for services for their children with 
FASD. Caregivers reported being hesitant to disclose information about their chil-
dren’s diagnosis of FASD out of fear of being judged or shunned by school staff and 
classmates’ families [27, 121]. Also, caregivers expressed frustration about educa-
tors’ limited knowledge about the learning needs of their children with FASD [121, 
122]. Some caregivers who had obtained school-based services reported they were 
inadequate addressing the needs of their children with FASD [34, 123, 124].

In other studies, teachers reported having little knowledge about the impact of 
PAE on learning, school functioning, and available resources [29, 35, 125, 126]. 
Some teachers stated that reports from clinical or diagnostic evaluations were hard 
to understand because they were written using medical terminology and provided 
little information that translated into classroom interventions [29, 122]. Many teach-
ers reported being unaware of having students with FASD in their classes [126]. It 
is likely that teachers were unaware of students’ diagnosis of FASD due to caregiv-
ers’ reluctance to discuss the diagnosis for fear of stigma, poor communication 
between school staff, or possible oversight of incorporating medical and other diag-
nostic reports provided to the school into students’ records [127].

Teachers have expressed frustration about having the time and the tools to 
address learning and behavioral challenges of children with FASD in the classroom 
[125, 126]. A study conducted in South Africa reported that teachers expressed feel-
ing stressed working with children with FASD in the classroom [128]. Many of the 
teachers had received information about FASD; however, they stated that the train-
ing did not provide enough strategies to address the variability in learning and class-
room behavior exhibited by children affected by PAE [128]. Other studies examining 
training for teachers and school staff about the impact of PAE on behavioral and 
learning showed positive impacts on supporting children with FASD in the class-
room [37]. A quasi-experimental study conducted in British Columbia, Canada 
showed that teachers who received training about FASD adjusted their approaches 
to address learning and behavior difficulties of children with FASD in their class-
room [37]. The findings showed statistically significant improvement in adaptive 
functioning in children with FASD. Though not statistically significant, possibly 
due to the small sample size, the research reported a moderate effect of teacher 
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training on student’s academic outcomes [37]. The results suggested that teacher 
training on the impact of PAE tailored for school settings may improve teacher 
interactions with students who have learning challenges related to FASD.

Few studies have examined students with FASD views on what helps them to 
feel successful and motivated at school. In a collective case study of eight adoles-
cents with FASD who received special education instruction, parent support and 
advocacy, and appropriate academic expectations and instruction, as well as had 
positive peer or social networks contributed to their motivation to do well and grad-
uate high school [33]. In another qualitative study, high school students with FASD 
receiving special education reported losing motivation when assignments and mate-
rials were either too easy or too difficult, and when the students perceived their 
teachers to show a limited understanding of their learning needs and were disen-
gaged when providing instruction [123]. The interviews with adolescents with 
FASD indicated that a social network of peers and parent support were critical in 
maintaining students’ persistence and motivation to complete school [29, 127]. In 
line with the literature on self-efficacy, realistic expectations, supportive caregivers 
and teachers, and a positive school environment influenced student motivation and 
self-efficacy leading to better outcomes in adolescents FASD [33, 35]. The findings 
from the qualitative studies provide a starting point to examine educational prac-
tices to improve the outcomes of children and youth affected by PAE.

 FASD and Special Education Services

Survey and review studies have examined the prevalence of children and youth 
affected by PAE receiving special education services in Canada and other coun-
tries. However, there is limited information regarding the type and implementation 
of special education services and other interventions provided in school settings 
across nations. In a 2019 study, Popova et al. compared the prevalence of FASD 
among children and youth classified into special subpopulations, including incar-
cerated, special education, clinical care, state’s care, and Aboriginal populations, to 
the global estimate of 0.77% from the general population [9]. The study estimated 
that between 7.58 and 8.81% of children and youth with FASD received special 
education services. The prevalence of FASD was estimated to be 10–40 times 
higher in the classified subpopulations when compared to the prevalence of FASD 
within the general population [9]. In an earlier study, researchers conducted a sur-
vey between 2011 and 2012 to estimate the number of Canadian children with 
FASD, ages 5–14, who received special education in public schools and the cost to 
provide the services [32]. Based upon completed surveys from two Canadian prov-
inces, 6631 children out of 169,000 were identified as having FASD with an esti-
mated cost of services of 53.5 million Canadian dollars [32]. In a subsequent study, 
other researchers examined the cost of care for individuals with FASD in Canada, 
Sweden, New Zealand, and the United States [129]. The estimated mean cost per 
year for special education services, based upon a review of seven studies, was 
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7177.00 United States dollars per individual with FASD [129]. The authors stated 
these are rough estimates in part due to FASD being underrecognized or misdiag-
nosed impacting surveillance [129].

Studies examining adverse outcomes associated with the effects from PAE have 
included information about participant’s educational placement [20, 67]. In the 
1996 summary report by Streissguth et al. 40% of the participants with FAS or 
affected by PAE reported receiving special education services. The report indi-
cated 65% of the participants with FAS or affected by PAE received interventions 
to address problems with reading and mathematics, with only 30% receiving inter-
ventions to improve functional and life skills [20]. It is not clear in the summary if 
the reported remedial interventions were special education services or provided 
through other school programs. In a 2006 study of adolescents affected by PAE, 
approximately 28% of adolescents with facial features and cognitive impairments, 
and 16% without facial gestures but cognitive impairments received special educa-
tion services [67]. For the adolescents with PAE and facial features approximately 
11% were eligible for special education services under classification of mild intel-
lectual impairment, 6% were eligible under dual categories, 4% eligible due to 
identified learning disabilities, 2% eligible for speech or language impairment, and 
2% eligible under the classification of moderate intellectual impairment [67]. For 
the adolescents with PAE without facial features, 5% were eligible for special 
education services under the classification of mild intellectual impairment, 4% 
were eligible under emotional or behavioral disorders, 2% were eligible under the 
classification of learning disabilities, 1% were eligible under the classifications of 
speech or language impairment or dual category, respectively [67]. A combination 
of the educational regulations and the variability of needs of school-aged children 
affected by PAE make it challenging to identify the number of children with FASD 
who receive special education services and the types of interventions that are 
effective.

 Individuals with Disabilities, Regulations, and Schools

Influenced by civil rights legislation from the 1950s to the mid-1960s, the United 
States enacted laws to protect the rights of individuals with disabilities. Section 504, 
Rehabilitation Act, of 1973, as amended in 29 USC § 794 (Section 504), prohibits 
discrimination against individuals with disabilities by organizations and programs 
that receive federal assistance [130]. Subsequently, the Americans with Disabilities 
Act of 1990 and the Amendment Act of 2008 expanded the protection of rights and 
equal access across public entities of individuals with disabilities and their families 
regardless of receiving federal funding. These anti-discriminatory laws work along-
side the Individuals with Disabilities Education Act (IDEA), which authorizes fund-
ing and guides implementation of special education programs and services for 
infants and school-aged children through secondary school, to protect the rights and 
ensure services for children and youth with disabilities [130, 131].
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Other nations have implemented regulations to protect the rights of individuals 
with disabilities and provide intervention services. For example, in the United 
Kingdom, the Special Educational Needs and Disability Act, updated in 2014 out-
lines the definition of a disability and allocates a continuum of supports for indi-
viduals from birth to 25 years of age [132]. However, the implementation of special 
education services varies within each country of the United Kingdom [132]. 
Australia passed regulations including the Disability Discrimination Act of 1992 
and the Disability Standards for Education in 2005 that provided a definition of a 
disability, protects the rights of individuals with disabilities, and ensures they 
receive appropriate instruction and supports to learn in school [133]. Kenya has 
established policies and frameworks to provide students with disabilities special 
education services and to remove barriers accessing the services [134]. Due to inter-
national efforts of many countries, including Kenya, upholding the United Nations 
Convention on the Rights of Persons with Disabilities, other nations have estab-
lished policies to ensure children with disabilities opportunities for equitable and 
inclusive educational opportunities [135]. For this chapter, the education regula-
tions for the United States in relation to the needs of school-aged children with 
FASD are discussed.

 Definition of Disability

The Americans with Disabilities Act and Section 504 have a similar and broadly 
defined classification of an individual with a disability [130, 131]. The definition in 
the Americans with Disabilities Act and Section 504 differs from other legislation 
granting services and support for individuals with disabilities such as Supplemental 
Security Income (SSI) or eligibility for special education services. Because Section 
504 pertains to entities that receive federal assistance, including the United States 
Department of Education, schools use their definition when determining whether a 
student has a disability and is eligible for protections under the law [130].

The disability definition in Section 504 includes physical and mental impair-
ments that significantly impact daily functioning. This would include the effects of 
PAE. In the law, a physical impairment includes but is not limited to cosmetic dis-
figurement, or anatomical loss of one or more bodily systems such as neurological, 
musculoskeletal, cardiovascular, endocrine systems, or impairments with sensory 
organs [130]. The law provides examples of mental impairments including intel-
lectual disabilities, learning disabilities, mental health disorders, and emotional dis-
orders that substantially interfere with daily activities [131]. The law defines major 
life activities as actions needed for daily tasks, such as caring for oneself, hearing, 
seeing, communicating, learning, and working. This includes bodily functions such 
as breathing and walking [131]. Multiple sources of information are considered to 
determine if a student has a disability. Medical conditions in remission or improved 
through treatment or devices does not exclude an individual from meeting the defi-
nition of having a disability [130, 131].
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 Section 504 and Schools

Section 504, 34 CFR Part 104 applies to the education of students with disabilities. 
The law authorizes students with disabilities equal access to education and opportu-
nities to participate in extracurricular activities with non-disabled peers [130]. To 
ensure equitable education, Section 504 entitles access to general or special educa-
tion, support, services, and aides to address the individual needs of students with 
disabilities [131]. This ensures that students with disabilities have equal opportuni-
ties to participate in school-sponsored activities without exclusion, harassment, or 
bullying because of a disability [131]. Educational entities that receive federal fund-
ing are required to comply with Section 504. This includes preschools, public 
schools, post-secondary schools, adult education programs, and afterschool pro-
grams that receive federal assistance from the United States Department of 
Education [131].

According to Section 504, students with disabilities are to have a free and appro-
priate education (FAPE) regardless of the severity of the disability [130]. This 
means that students with disabilities are to be educated with students who are not 
disabled to the extent possible given their educational needs [130]. The law stipu-
lates periodic evaluations and case reviews to safeguard against misidentification of 
students with disabilities that might lead to improper educational placement. The 
law provides students, caregivers, advocates, and monitoring agencies steps to file 
grievances in cases of noncompliance [131]. The Office of Civil Rights receive the 
complaints and initiate corrective action [131]. Section 504 does not allocate fund-
ing or enforce the implementation of special education programs [130].

In schools, a Section 504 Team is convened to review information when deter-
mining if a student’s impairment substantially limits functioning in any major life 
activity regardless of mitigating factors that may offset the impact. A student’s high 
grades or academic performance may not be used to deny 504 accommodations if 
there are substantial limitations on other life activities [130]. If a student is identi-
fied as an individual with a disability under Section 504, then accommodations are 
provided to ensure equal access to educational opportunities and extracurricular 
activities. The accommodations, aides, and support must not place undue financial, 
administrative, or instructional burdens on schools or programs [131]. In some 
cases, the Section 504 Team may refer the student for consideration for eligibility 
of special education services as outlined by IDEA [136]. Identification as an indi-
vidual with a disability does not guarantee that the student is eligible for special 
education services. If a student is found ineligible for special education services but 
is identified as having a disability according to Section 504, the student may con-
tinue to receive accommodations [130]. Accommodations through Section 504 
may be provided throughout an individual’s formal educational and into employ-
ment [137]. Regarding public education, Section 504 works in coordination with 
IDEA to meet the educational needs for students until twelfth grade or until their 
22nd birthday [137]. A comparison of Section 504 to IDEA is presented in 
Table 16.1 [138].
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Table 16.1 Comparison of Section 504 and IDEA [131, 136–140]

Section 504 of the Rehabilitation Act of 
1973

Individuals with Disabilities Act 
(2004)

Governmental 
department

Office of civil rights United States department of 
education

Funding 
provisions

None Provides federal funding for special 
education programs for students up 
to 21 years of age if their 22nd 
birthday occurs during the summer 
break, or to their 22nd birthday if it 
occurs during the school year

Definition of 
disability

Physical or mental impairment 
substantially impacting major life 
activities

Exceptional learners, sometimes 
including those who are gifted and 
talented, who exhibit a disability 
impacting their educational 
performance

Age-groups All ages Infants, children, and youth (0 
through to 22nd birthday)

Key elements Protects the rights of individuals from 
discrimination based upon their 
disability
Grants access to general education, 
special education, accommodations, 
and modifications to ensure equitable 
educational opportunities of individuals 
with disabilities
Procedures for nonbiased evaluations to 
determine a disability
Safeguards and procedures to ensure 
appropriate placement and to file 
grievances

Outlines procedures, including 
nonbiased evaluations, to identify 
students in need of specialized 
instruction, modifications, 
accommodations, and related 
services
Individualized Education Program 
(IEP) states the eligible student’s 
instructional goals, objectives, 
placement for instruction, and 
related services
Provides for instruction in the least 
restrictive environment
Ensures caregiver and when 
appropriate student participate in 
decisions
Procedural safeguards for caregivers 
to access to records, participate in 
school decisions, and provide due 
process if disagreement or concerns 
of noncompliance

Free and 
Appropriate 
Education 
(FAPE)

Grants access to general education or 
special education, accommodations, 
modifications, services to meet the 
student with a disability need. Ensures 
the student with a disability participates 
with peers without disabilities to the 
extent possible

Provides special education and 
related services to eligible students 
to ensure their educational needs are 
met to receive a free and 
appropriate education

Applicable 
organizations

Educational entities and programs that 
receive federal assistance. This includes 
preschools, k-12 public schools, 
afterschool programs, colleges, and 
employment

Public schools up to 12th grade, or 
student’s exit from public school if 
remain until 22nd birthday
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 The Individuals with Disabilities Education Act (IDEA)

In the United States, special education services for school-aged children are guided 
by Individuals with Disabilities Education Act (IDEA) Parts B and C and Every 
Student Succeeds Act of 2015 [141]. Table 16.2 provides a timeline of legislation 
for school services for children with disabilities.

Table 16.2 Timeline of legislation related to special education services [139, 141–144]

Year Legislation Provision summary

1965 Elementary and 
Secondary Education 
Act (Pub. L. 89–10)

Funding states to close the achievement gap

1974 The Family 
Educational Rights 
and Privacy Act (Pub. 
L. 93–308)

Commonly referred to as the “Buckley Amendment” established 
maintain privacy and confidentiality of students and their 
families. Provided legal guardians the right to examine and 
challenge school records if they feel they are inaccurate. Protects 
from release of personally identifiable information to third parties 
including special education records and Section 504 
documentation without consent from legal guardian, parent, or 
student if reached the age of majority. Transferred rights to the 
individual with a disability at the age of majority

1975 Education of All 
Handicapped Children 
Act (Pub. L. 94–142)

Established free and appropriate education for students with 
disabilities
Mandated Individualized Education Plan (IEP) for students 
receiving special education services
Incorporated caregiver involvement in the education of children 
with disabilities
Established students with disabilities are to be educated in the 
least restrictive environment. Allocated educational-related 
services for elementary and secondary school students with 
disabilities

1986 Amendment to the 
Education of All 
Handicapped Children 
Act (Pub. L. 99–457)

Mandated states to provide services for infants, toddlers, and 
preschool children with disabilities or at risk for disabilities and 
not included in the 1975 Education of All Handicapped Children 
act

1990 Individuals with 
Disabilities Education 
Act (Pub. L. 101–336)

Reauthorized the Education of All Handicapped Children Act of 
1975. Changed the name to the Individuals with Disabilities 
Education Act (IDEA). The name used first-person language 
reflecting changes through advocacy to increase inclusion of 
individuals with disabilities
Expanded the definition of disability and eligibility categories to 
include autism and traumatic brain injury
Mandated transition plans included in IEPs for students with 
disabilities by age 16

1997 Amendments to the 
Individuals with 
Disabilities Education 
Act (Pub. L. 105–17)

Significant changes regarding disciplining and protecting 
children with disabilities at school. It is mandated that IEPs must 
include methods to measure student progress
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Table 16.2 (continued)

Year Legislation Provision summary

2001 Elementary and 
Secondary Education 
Act, no child left 
behind (Pub. L. 
107–110)

Financial resources allocated through Title I for school districts 
to improve access to quality education for low-income schools. 
Established schools needed to make Adequately Yearly Progress 
(AYP) to show student progress with steps provided if AYP was 
not met. Provided options for parents to move their child to 
another school if the child attended a school that was considered 
failing. Allocated supplemental instruction for students who 
attended schools that were on the “failing list” for 3 years. 
Linked academic content to standardized testing. Provided 
criteria for teachers to be considered fully qualified to instruct 
students
Required schools to use scientifically based research to guide 
programs and instruction. Led to the unsuccessful attempt to 
establish national academic standards known as Common Core

2004 Individuals with 
Disabilities Education 
Improvement Act, 
(reauthorization of 
IDEA) (Pub. L. 
108–244)

Changed the law to improve the quality of special education and 
increase academic expectations of students with disabilities to 
align to the No Child Left Behind Act. Moved to have special 
education instruction closer to grade level standards. Instruction 
and interventions must be peer reviewed and scientifically based
Data-driven progress monitoring to measure response to the 
instruction. Allocated steps to prevent overidentification of 
students in need of special education services because of race or 
ethnicity. Mandated the IEPs must include measurable annual 
objectives

2015 Every Student 
Succeeds Act (Pub. L. 
114–95)

Reauthorized the Elementary and Secondary Education Act of 
1965, and replaced No Child Left Behind. The law requires every 
state to measure student performance in reading, mathematics, 
and science. Each state is required to publish an online report 
card providing information about each state’s educational 
outcomes, graduation rates, student suspensions, and teacher 
qualifications. Requires each state to provide the average cost to 
educate students. Allocates flexibility for states to invest in career 
and technology education and other student needs. This act is 
linked to IDEA. It mandates that each state must ensure all 
children with disabilities are included in state and district 
assessment programs including those mandated Every Student 
Succeeds Act. This includes providing appropriate 
accommodations and alternative assessment

The Individuals with Disabilities Education Act (IDEA) Part B states the provi-
sions of special education services for school-aged children from 3 years of age to 
21 years of age. IDEA Part C states the provisions for intervention services for 
infants and toddlers, from birth to 2-years of age [142]. There are differences 
between IDEA Part B and IDEA Part C. Some of the differences are described in 
Table 16.3.

The purpose for IDEA Part B is to ensure that all children with disabilities 
receive a free and appropriate education with specialized instruction and related 
services to meet their needs and monitored under public supervision and direction 

16 Educating School-Aged Children with FASD



424

Table 16.3 Examples of differences between Parts B and C of the Individuals with Disabilities 
Act [139–143]

IDEA Part B (2006) 34 CFR Part 300
School-aged children 3–21 years of age

IDEA Part C (2011) 34 CFR Part 303
Infants and Toddlers 0–2 years of age

Special education and related services for 
eligible students

Early intervention services for infants and young 
children with identified medical, health, and 
developmental disabilities

Address impact on learning and school 
through the Individualized Education 
Program (IEP)

Address impact on development through the 
Individual Family Service Plan (IFSP)

No mandated coordination of services 
with community providers

Allocates coordination with community-based 
agencies and providers

Services provided on a continuum in the 
least restrictive environment at school

Established minimum of services. Services may be 
provided in the home, community, or clinic

Both Parts B and C mandate child find, a system to locate and identify children with disabilities 
in need of services

[143]. IDEA outlines requirements for use of funding for special education services. 
It mandates evaluation procedures, eligibility criteria, and exceptions for determin-
ing students’ eligibility for special education and related services [143]. If a student 
is found eligible for special education services by the eligibility team, a written 
plan, the Individualized Education Program (IEP), is developed. The IEP provides 
an overview of the students’ learning strengths and challenges, annual learning 
goals and coordinated objectives, the types and amount of instructional and related 
services, settings where the services are provided. Methods to monitor progress, and 
transition services if the student is at least 16 years of age. The IEP is developed by 
a team that consists of school personnel, the students’ caregivers, and their invitees 
of other individuals who have knowledge of the students’ learning needs. In some 
cases, the student may be present at the IEP meeting if found appropriate. In addi-
tion to program planning, IDEA ensures parental and student rights, procedural 
safeguards, enforcement to compliance, and steps for due process [141].

The definition of a student with a disability and need for services outlined in 
IDEA differs from Sect. 504 of the Rehabilitation Act of 1973 and Title II of the 
Americans with Disabilities Act of 1990. According to IDEA Part B, there are 14 
categories used to determined eligibility for special education and related services 
[141]. A student may be found eligible for services in more than one category. 
Table 16.4 presents the exceptionalities or eligibility categories, a brief description 
of each category, and applicable exclusionary factors [138, 141].

To be found eligible for special education services, IDEA mandates that multiple 
sources of information are considered including students’ schoolwork, teacher 
notes, observation data, performance on school administered assessments, results 
from psychoeducational evaluations, and medical documentation [141]. Also, eval-
uations and information from private providers working with a student may be pre-
sented for consideration [141].

The law indicates that students would not be considered eligible for special edu-
cation services if the issues to learning challenges are related to the lack of receiving 
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Table 16.4 IDEA eligibility exceptionalities [136, 138, 141]

Disability/
exceptionality Description

Autism A developmental disability impacting verbal and nonverbal 
communication and social interaction. Impairments are present before 
age 3 and impact educational performance. Does not apply if the child 
has an emotional disturbance that is not related to the disorder

Deaf blindness Combination of vision and hearing impairments that significantly 
interfere with communication and other educational needs that cannot be 
addressed in special education programs for children with only deafness 
or blindness

Deafness Impairment in processing linguistic information aurally with or without 
amplification adversely impacting educational performance

Emotional 
disturbance

Shows one or more traits of emotional or behavioral disturbance over a 
long time, harming school functioning. These traits are (1) the inability 
to learn that cannot be explained by intellectual, sensory, or other health 
factors; (2) the inability to build or maintain appropriate interpersonal 
relationships with teachers and classmates; (3) exhibits inappropriate 
types of behaviors or feeling within every circumstance; (4) shows 
pervasive depression or unhappiness; and (5) exhibits physical symptoms 
or fears associated with school problems. Schizophrenia is included 
within this exceptionality. However, children who are socially 
maladjusted are excluded unless otherwise identified

Hearing impairment Fluctuating or permanent loss of hearing impacts educational 
functioning. This excludes those who meet criteria for deafness

Intellectual disability Impaired intellectual abilities and adaptive behaviors often noted in early 
development adversely impacts school functioning

Multiple disabilities 
(does not include 
deaf blindness)

Refers to co-occurring impairments (e.g., intellectual disability and 
blindness) that significantly impact educational performance and cannot 
be addressed in special education programs that are designed for only 
one of the impairments

Orthopedic 
impairment

Severe bone or muscle conditions that often are related to congenital 
anomalies, disease, or other medical complications adversely impacting 
educational performance

Other health 
impairment

Chronic or acute medical conditions that limit strength, vitality, alertness 
in an educational setting, and impact educational performance

Specific learning 
disability

A disability in one or more underlying psychological processes that may 
interfere with listening, thinking, reading, writing, spelling, and 
mathematics. Students who have learning difficulties related to vision, 
hearing, motor, intellectual impairment, emotional disturbance, 
environmental, cultural factors, including limited English language 
proficiency, or economic disadvantage are excluded

Speech or language 
impairment

Impairments in aspects of language and communication including 
articulation, stuttering voice impairment, receptive language, expressive 
language, that adversely impacts educational performance

(continued)
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Table 16.4 (continued)

Disability/
exceptionality Description

Traumatic brain 
injury

Brain injury caused by an external physical force resulting in total or 
partial functional disability, psychosocial impairment or both having a 
detrimental impact on school functioning. This does not include 
congenital brain injury, injury from a trauma at birth, or degenerative 
diseases impacting the brain

Visual impairment 
including blindness

Impaired vision that adversely impacts educational performance even 
with correction. Includes partial sight and blindness

Significant 
developmental delay 
(only for children 
ages 3–9)

Young children identified using appropriate diagnostic measures and 
procedures as having a delay in development in one or more of the 
following areas: physical development, cognitive development, 
communication, social-emotional, behavior, and adaptive functioning in 
need of special education and related services

scientifically based instruction for reading, lack appropriate instruction for math, or 
if the student has limited English proficiency [141]. In some cases, before determin-
ing a student requires special education services, notably for Specific Learning 
Disability, schools would implement a multi-tiered system of support (MTSS) 
including response to intervention (RTI) and positive behavioral interventions and 
supports (PBIS) [141, 145]. This provides multiple tiers of evidenced-based or 
research-based interventions that increase in intensity according to students’ 
responses to the interventions [145]. Students are referred for consideration for spe-
cial education services if they show little-to-no progress in response to the interven-
tions [145]. The purpose for MTSS is to prevent misidentification of a student as 
having a learning disability [143]. There are criticisms about the implementation of 
MTSS. For example, the implementation of MTSS varies across states and school 
districts, and often the intervention plans do not clearly define objectives or use 
appropriate interventions and methods to monitor progress [145].

According to IDEA, special education services are provided on a continuum. 
Students with disabilities are to be educated within a setting closest to the general 
education environment to the maximum extent with non-disabled peers [144]. The 
separation of students with disabilities should only occur when the severity of the 
disability impedes the student’s learning in lesser restrictive settings despite receiv-
ing accommodations and other supports [141, 144]. Many students with disabilities 
are educated in inclusion classes with instruction provided by a general education 
teacher in coordination with instruction or support through special education [146]. 
Some critics have suggested that this undermines the purpose for special education 
by limiting access to specialized interventions and adjustments to materials that 
some children require [146, 147]. However, many students with disabilities do well 
in inclusion settings when instruction is on their learning level, and they receive the 
necessary supports [135].
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 FASD and IDEA

Given that FASD encompasses the medical and clinical diagnoses of FAS, pFAS, 
ARND, and ND-PAE, some children with an alcohol-related diagnosis are found 
eligible under Other Health Impairment (OHI). Other school-aged children with 
FASD may be found eligible under one or more of the other exceptionalities. 
Children who have a medical diagnosis but found ineligible for special education 
services may continue to receive support through a 504 Accommodation Plan or 
receive supplemental instruction or support that is not funded through IDEA such as 
Title I early intervening services [141]. The availability of supplemental educational 
programs vary by school district.

At this time, FASD is not a specific eligibility category listed in the federal IDEA 
regulation. Advocates are working on the national and state levels to increase aware-
ness, change policy, and improve services for individuals with FASD. In 2021, the 
FASD Respect Act, to reauthorize and expand funding to increase prevention efforts, 
research, screening, and identification of FASD was introduced to the 117th United 
States Congress; however, it was not brought before Congress for a vote by the end 
of session [148].

In Alaska and California, advocates have had success obtaining recognition of 
FASD as a medical condition under the exceptionality of OHI for their respective 
states [149–151]. In addition, Alaska has mandated that all new teacher hires are 
required to receive training about the impact of FASD [151]. These are steps toward 
increasing awareness and access to services to improve educational care and out-
comes of students affected by PAE.

 Educational Care for Individuals with FASD

Educational care for individuals with FASD requires collaboration at the national, 
state, and local levels to increase awareness, training, research, and access to inter-
ventions and supports. For example, systematic efforts to increase public awareness 
and prevention would help to remove barriers such as social stigma. Regarding 
research, including FASD within studies examining prevalence or other topics 
related to developmental disabilities would expand the body of research increasing 
dissemination of information. Also, providing well designed and inclusive research 
about FASD would aid in dismantling inaccurate perceptions. Changes in policy, 
public perception, and approaches to research is only one part of inclusive practices 
to improve educational care of individuals affected by PAE. Collaborative efforts 
between educators, caregivers, allied health professionals, and individuals with 
FASD at local levels are needed as well. A conceptualization of educational care for 
individuals affected by PAE is presented in Fig. 16.1 [38, 152].
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Fig. 16.1 Educational care for individuals with FASD 

 Policy for FASD-Informed Educational Care

The success of advocacy efforts in the states of Alaska and California may be blue-
prints to expand recognition and training requirements for teachers and others 
working with children with FASD. The inclusion of FASD in educational regula-
tions and recognized by school systems would provide opportunities to survey and 
monitor educational trajectories and outcomes. In addition, given the reported prev-
alence of FASD as 1–5% of school-aged children, with some regions having higher 
rates, the disorder should be included in research and other policy discussions 
related to developmental disabilities [5, 30]. This would contribute to disseminating 
accurate information, open discussions about the disorder, and increase funding to 
expand opportunities for intervention research to improve educational outcomes.
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Currently, training and information about resources for FASD provided in col-
lege teacher training programs and professional development within school dis-
tricts is inconsistent [99]. Incorporating information about FASD into teacher 
training programs and professional development would be critical to ensure that 
educators are able to provide the necessary instruction and support to students [29, 
35, 36].

 Training for Allied Health Professionals, School Personnel, 
and Caregivers

Studies have shown that providing allied health professionals, educators, and care-
givers training about the impact of PAE on development improves managing behav-
ioral and learning needs of children affected by PAE [103, 110]. For professionals 
and caregivers, training would need to include information about the range of neu-
rodevelopmental deficits attributed to PAE, the complexity of needs, and evidenced- 
based interventions [37, 153, 154]. As part of the training for allied health 
professionals and educators, it would be important to discuss how to maintain con-
fidentiality because of sensitive health information. This includes learning how to 
discuss educational concerns with caregivers who might be sensitive about their 
children’s diagnosis of FASD [124]. Providing quality training would contribute to 
dispelling misinformation about FASD and facilitate collaboration between care-
givers, educators, and allied health providers [34, 124, 153].

For caregivers, training would need to increase their understanding of FASD and 
how to advocate for their children’s needs. Parent training programs such as Families 
Moving Forward have been found to help caregivers reframe their perceptions of 
their children’s behavior in relation to neurodevelopmental deficits associated with 
PAE, facilitate positive interactions with their children, and learn to meet the needs 
of the family [155]. Other intervention programs have incorporated parent training 
components. For example, researchers provided caregiver training on FASD and 
how to advocate for their children as part of the Math Interactive Learning 
Experience (MILE) [110, 111]. For the study, caregivers attended two workshops 
covering FASD, neurodevelopment, and managing their children’s behavior [110]. 
Incorporated into the training was an overview of IDEA, types of special education 
services, and other supports children with FASD may require. Caregivers reported 
they benefitted from the training [110]. To ensure caregivers have tools to advocate 
for their children with FASD, training would need to include information about 
educational regulations, limitations of school-based services, and other avenues to 
obtain services [110, 155]. Also, training would need to include components on how 
to communicate effectively with schools and educators [34]. Providing caregivers 
with tools to understand and describe their children’s needs might lessen their feel-
ings of frustration and misunderstandings that could lead to potential conflicts with 
school personnel [156].
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 Educational Planning for the Individual with FASD

Educational planning begins with a comprehensive evaluation to discern the effects 
from PAE from other developmental and learning disorders to provide an accurate 
diagnosis [24, 154]. The evaluation would need to assess cognitive abilities, adap-
tive functioning, behavior, social-emotional status, and academic achievement [2]. 
The report from the evaluation would need to be written using terms that caregivers, 
educators, and other professionals are able to understand [122]. Also, reports would 
need to discuss the individuals’ relative strengths and deficits impacting learning 
and school functioning [157]. Discussions about individuals’ learning strengths and 
challenges are necessary to guide educational planning [157]. The report recom-
mendations addressing learning and school functioning need to be applicable to the 
educational setting [29, 122]. This requires the evaluator to understand educational 
regulations, schools’ implementation of special education services, accessibility to 
supplemental instruction and accommodations that are not part of special education, 
and the limitations of school service. In some cases, it may be more appropriate for 
families to seek services from community providers rather than through the school 
system [156].

 Explaining Learning Needs

It is important for caregivers to understand and clearly describe the learning needs 
of children and adolescents with FASD when advocating for school services. This 
would include providing caregivers a framework and terms to discuss abilities, or 
learning strengths, and challenges of their children with FASD when meeting with 
educators [157]. One framework is the Functional Abilities Classification Tool 
(FACT) [158].

FACT was developed to be used by allied health professionals, special educators, 
other clinicians to summarize information gathered from medical records, develop-
mental and psychological evaluations, school records, and student and caregiver 
input to describe children’s functioning and participation in their educational setting 
[158]. It is based upon the International Classification Functioning, Disability, and 
Health, Children and Youth (ICF-CY) that considers abilities in terms of participa-
tion and engagement in the environment [10, 159]. The ICF-CY refers to disabilities 
as impairments that restrict engagement and participation. The ICF-CY views the 
environment as a source of support or barrier to meaningful participation across set-
tings [159]. FACT integrated this perspective into a framework to assist with educa-
tional planning [157]. It considers student behaviors as signals indicating that the 
student may not be receiving the necessary level of interventions or supports or may 
be mismatched to the classroom expectations or setting for learning [158].

The tool defines abilities as the functions needed to complete or execute a learn-
ing task, in areas of verbal communication, literacy, visual cognitive, social skills, 
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executive functioning, and self-regulation [158]. These abilities are rated on a scale 
of 1–4, with 1 indicating abilities within normal limits or similar to age-matched 
peers, to 4 indicating that significant modifications are required to ensure learning 
[158]. FACT defines students’ participation as meaningful engagement or participa-
tion in structured and unstructured settings that commonly occur in schools. The 
school settings include individual work, multi-stepped tasks, group work, teacher 
directed group work, unstructured group work, structured physical activity, such as 
physical education class, and unstructured physical activities, such as recess. 
Participation is rated on a scale of 1–4, with 1 indicating the individual engages and 
participates similar to classmates, and 4 indicating very low quality and frequency 
of meaningful participation to no engagement [158]. Student perspectives about 
what they find helpful and challenging at school are incorporated into the summary 
[158]. The ratings and the student input are summarized to described children’s 
quality of engagement and learning across different school settings and activities. 
Considering students’ learning in terms of the quality and frequency of participation 
is useful to describe the variability of functioning across settings often noted in 
school-aged children affected by PAE [1]. This would assist in clarifying the needs 
of the individual with FASD.

Though FACT may be a useful framework when considering the learning needs 
of school-aged children with FASD and other disabilities, there are reservations. 
Studies need to be conducted to examine the tool’s validity and reliability. Also, the 
definitions and constructs need to be reviewed. The tool is subjective and relies on 
the accuracy of records [158]. Regardless of the tool’s limitations, it is a useful 
framework to consider educational needs by focusing on the individuals’ abilities 
and barriers to learning rather than a diagnostic label. Also, it provides common 
terminology that may be used by caregivers and others to describe children’s learn-
ing needs to facilitate negotiations to obtain services.

 Educational Placement

As outlined in IDEA, eligibility and special education services including class 
placement are based upon the needs of the individual [141]. Some children and 
adolescents with FASD who have significant cognitive impairments or emotional 
and behavioral needs might benefit from placement in a more restrictive setting 
such as in a small group, special education class [160]. This is to provide the neces-
sary supervision and highly specialized instruction, such as applied behavioral anal-
ysis to improve functional skills, or other interventions that could not be implemented 
in a larger group setting. Others with FASD do well in inclusion settings or general 
education settings with accommodations [100]. Educational placement of school- 
aged children with FASD should be based upon the appropriateness of the class-
room and learning expectations to ensure they are maintaining meaningful 
participation, gaining skills, and interacting with peers in their instructional and 
school settings [152, 160].
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 Transition Planning

Given the risks for poor educational outcomes and transition to adulthood experi-
enced by many with FASD, specific plans to move from high school to post- 
secondary school training are necessary [66, 69, 161]. IDEA mandates that by 
16 years of age, the IEP must have a transition plan. However, best practices suggest 
that it is beneficial to begin when a student is 14 years of age or entering the ninth 
grade [162, 163]. Also, IDEA indicates that individuals with disabilities may remain 
in school until their 22nd birthday. For students with FASD and other disabilities, 
transition planning needs to consider if they should remain in school until the age 
limit [164].

The purpose for a transition plan is to improve academic and functional skills in 
preparation to enter post-secondary school activities such as furthering education, 
participating in vocational training, or entering supported employment or other 
community programs [163]. A person-centered planning model focusing on the 
students’ strengths and interest is implemented when devising transition plans 
[164]. This approach not only consider the students’ affinities and interests, but also 
their cognitive, academic, and adaptive functioning to create goals and objectives 
[164]. Often a vocational assessment is required to evaluate these skills [163]. The 
assessment would need to examine prevocational and functional skills in addition 
to surveys to determine the students’ interests. Based upon the gathered informa-
tion, realistic goals and objectives need to be developed to not only improve aca-
demic skills but also to build self-determination, or the skills to manage daily life 
[164]. As part of building self-determining, instructors would need to work with 
students with FASD to become aware of their strengths, challenges, and interests 
and set their own goals and objectives [164]. Other objectives to improve adaptive 
functioning, problem-solving, self-advocacy, and making appropriate social judg-
ments would need to be considered [161, 164]. Transition plan objectives need to 
be clearly defined, systematically reviewed, and adjusted as the student gains 
skills [162].

In addition to goals and objectives, a range supports provided at school or in the 
community may be considered to ensure completion of secondary school and prep-
aration for post-secondary school activities [161, 162]. For example, students 
might work with mentors, graduation coaches, or school liaisons from vocational 
rehabilitation programs to complete all prerequisites needed to enter post-second-
ary school activities. The transition planning team might consider if medical, men-
tal health, social services, and legal advice are needed to make sure the necessary 
paperwork is correctly completed and submitted so that benefits and other services 
may be accessed when students reach the age of majority [161]. Also, providing 
information about peer groups and other social and recreational activities should 
be included as part of developing their support system [162]. Because of the long-
term impact of PAE, many individuals with FASD require support throughout 
adulthood.
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 Related Educational Services

Some school-aged children with FASD may require educational-related services to 
address hearing and vision impairments, weaknesses with speech and language, 
problems with motor functioning, and other areas [1]. In accordance with IDEA, 
students who are found eligible may be provided educational-related services at no 
cost to the caregivers [141]. Examples of school-based services include speech and 
language therapy, occupational therapy, physical therapy, and assistive technology. 
Also, students with FASD may benefit from school supports that may not be funded 
through IDEA. These may include social skills training, afterschool tutoring, or 
participating in afterschool programs [156]. Availability of these programs vary by 
school district. In some cases, it may be necessary to seek services from the com-
munity or private providers [100].

 Individualized Interventions for Children with FASD

There are interventions to improve learning readiness, self-regulation and executive 
functioning, behavior, as well as early literacy and mathematical skills in children 
affected by PAE [110, 111, 165]. Many of these interventions are for children 
3–12 years of age [165, 166]. There has been little research examining learning 
challenges and interventions for older school-aged children with FASD [166]. Also, 
there is little research on the impact of FASD and interventions for academic skills 
such as expressive writing, reading comprehension, notetaking, or content areas 
such as history and science [99, 165, 166]. Though studies have shown that children 
affected by PAE have responded to interventions through serious computer games 
targeting specific skills, there is little information about the impact of virtual or 
online learning in comparison to traditional classroom instruction [102, 103]. These 
are areas for future research to understanding and address the learning needs of 
school-aged children with FASD.

Research showed that that effective interventions for individuals with FASD 
share similar traits. The focus for interventions was to build skills by addressing the 
underlying cognitive deficits mediated by the individuals’ relative strengths within 
the context of a learning or an everyday task [110]. The intervention activities were 
developmentally appropriate and on the children’s learning level [166]. The inter-
ventions also focused on changing children’s inefficient thinking patterns and 
improving problem-solving approaches rather than recall of isolated skills [165, 
166]. Recognizing common elements of interventions effective for individuals with 
FASD would be useful to select methods found effective from other learning disor-
ders to address learning challenges associated with PAE [156].

Researchers have examined programs to address challenges with self-regulation 
and executive functioning associated with the effects of PAE. These interventions 
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may be implemented within a school setting. The Alert Program is used by many 
occupational therapists to improve children’s self-awareness of their arousal level 
and to use strategies to modify their behavior when they become overwhelmed 
[167]. Results from studies using this program with children with FASD, between 6 
and 12 years of age, have shown improvements with regulating emotions, problem- 
solving, and with attention [156].

Another program specifically designed for children with FASD, 5–10 years of 
age is GoFAR [102, 103]. The program used a serious computer game, parent train-
ing, and therapeutic sessions with caregivers and their children to improve self- 
regulation and adaptive behaviors [103]. A key component of GoFAR was to teach 
children to use the Focus/plan, Act, and Reflect (FAR) framework to approach and 
systematically work through problems. For each task during the computer game and 
therapy sessions, children were cued to focus and plan before starting the activity. 
This directed the children to look at all the information, think about what they are to 
do, and gather the materials needed to complete the tasks. With this information, the 
children devised a plan to complete the activity. After making the plan, the children 
work through the task. They verbalized what they were doing as they completed 
each step of the task. This was to increase engagement and awareness of their 
actions. Upon completion of the task, the children reflected upon their actions by 
recall what they did. The results from the GoFAR studies indicated that children 
who received the training showed decreases in disruptive behavior, made improve-
ments in their sustained attention, and showed gains in their adaptive skills [102, 
103]. The FAR approach is based upon the Plan-Do-Review strategy implemented 
in the High Scope early childhood programs and is reported to improve children’s 
approaches to solving problems [110]. Similar approaches are used in the Strategies 
for Enhancing Early Developmental Success (SEEDS) preschool program. Results 
from a recent case study indicated that program has shown promise to improve par-
ent engagement, self-regulation, and early literacy skills in young children with 
PAE and involvement with the child welfare system [168].

Academic interventions to improve early reading and mathematics in children 
affected by PAE have been examined. The Language and Literacy Training program 
was developed to improve early reading and phonetic skills in young children 
affected by PAE 9 years of age. The study was conducted in South Africa [169]. 
Findings from the study indicated that children who received the literacy training 
made gains in letter knowledge, phonemic awareness, sound-to-symbol association 
or decoding, spelling, and naming objects and categories. However, there were no 
group difference between children who received the literacy training and the control 
group on the overall measure of academic achievement [169].

The Math Interactive Learning Experience (MILE) was developed to improve 
learning readiness and early mathematical skills in children with FASD 3–10 years 
of age [110, 111]. Specific instructional approaches were used to address weaknesses 
with visuospatial processing, encoding, graphomotor skills, working memory, and 
executive functioning. For example, to improve executive functioning and problem-
solving approaches, children were taught to use Focus/Plan, Act, Reflect (FAR) 
approach used later in the GoFAR study [103, 110]. Through mediated exchanges, 

M. N. Millians



435

children were guided to construct their understanding of the mathematical skills. 
Carefully selected manipulatives, such as small blocks, were used to provide con-
crete demonstrations of the skill or concept. As children worked through tasks, they 
verbalized how they solved the mathematical problems. Once children demonstrated 
proficiency solving problems using the manipulatives, the instructor directed the 
children to transform the information into written symbols [110]. Parents were pro-
vided direction and activities on how to work with their children at home on the 
mathematical skills. Results from the study indicated that children made gains on 
standardized measure of mathematical achievement that were evidence 6 months 
after participating in the intervention [111]. A study in Canada implemented MILE 
with children with FASD, 4–10 years of age [170]. The researchers did not incorpo-
rate the parent training component. The findings indicated that children who partici-
pated in the intervention made gains in their mathematical skills. Specifically, 
children who were prenatally exposed to alcohol but did not have an FASD diagno-
sis, who were at the older end of the age range of the study, and had lower intellectual 
abilities showed greater changes in their mathematic achievement score [170]. The 
results from MILE indicate that teaching approaches were effective to improve learn-
ing readiness and a specific skill deficit that associated with the effects from PAE.

Other studies have examined ways to improve skills related to working memory 
[171]. Children with FASD, 4–11 years of age, were taught rehearsal strategies to 
retain information. Children were assigned to either the rehearsal training group or 
to a control group that did not receive training. A digit span measure requiring the 
participants to remember strings of numbers that gradually increased in length as 
the items proceeded were administered to children in each group. Results indicated 
that both groups performed similar on the digit span measure at the pre-test and at 
the first post-test. The children who received the rehearsal training performed better 
than those who did not receive training at the second post-test. The authors con-
cluded that teaching children rehearsal strategies would help to support working 
memory difficulties in school-aged children with FASD [171].

In addition, many children with FASD are reported to exhibit problems with peer 
relationships that would interfere with school functioning. The Children’s Friendship 
Training Program was designed for children 6–12 years of age to improve specific 
skills related to use of prosocial behavior needed to interact with peers [172]. 
Examples of the skills taught included understanding the rules of social conventions 
in a group, having conversations, handling teasing, bulling, and unjustified accusa-
tions, and negotiating peer conflict. Results from studies conducted in clinical set-
tings and in the community showed children with PAE made improvements in 
understanding appropriate social skills. Also, parent reports indicated improvement 
in children’s behavior [172, 173]. It is important to note that teacher reports did not 
indicate improvement in behavior or social skills [172]. The authors suggested that 
these skills may not be as observable in a structured classroom setting when com-
pared to less structured environments [172, 173]. Overall, these studies show that 
children with FASD respond to interventions provided in the community or in edu-
cational settings to improve academic, behavior, and social interactions that are 
necessary to function in school.
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 Classroom Strategies

Because of the variable presentation of the effects from PAE, selecting support 
strategies would depend upon the individuals’ learning strengths and needs [157]. 
To address the learning and behavioral needs of school-aged children with FASD, it 
may be necessary to use strategies or approaches found effective for other develop-
mental disabilities or learning disorders. Based upon studies of interventions for 
children with FASD, classroom instruction would need to be scaffold carefully to 
help students build upon previous skills [100]. Instructional pacing or presentation 
of videos when learning online would need to be adjusted to support children’s rate 
of processing [110]. Classroom instruction as well as online learning would need to 
ensure that there are opportunities for frequent review of the material. Also, tasks 
would need to be on the individual’s learning level. Tasks that are too difficult or too 
easy may impact behavior and sustained attention [91]. These adjustments may be 
applied in special education or in general education settings.

Some school-aged children affected by PAE are reported to exhibit behavioral chal-
lenges due to the neurodevelopment deficits, experiences of adversity, or other factors 
that require supports [108, 161]. To assess their behavioral needs, a comprehensive func-
tional behavioral analysis conducted by a behavioral specialist or a trained psychologist 
to determine the purpose of the behaviors would need to occur. After the functional 
behavioral analysis is completed, a positive behavioral intervention plan would need to 
be developed. The behavioral plan would need to be used as a teaching tool to help 
children with PAE learn specific skills or replacement behaviors to respond and interact 
effectively at school [101]. Additionally, students may need increased adult supervision 
and reminders to help them manage the expectations of a school setting [101].

 Conclusion

With the necessary support and services, school-aged children with FASD can be 
successful in their educational setting. The focus of educational interventions is to 
habilitate skills and support individuals with FASD to meaningfully participate in 
their learning environment. It requires collaboration between stakeholders, caregiv-
ers, school administrators, educators, allied health professionals, and individuals 
with FASD to make sure funding, policies, recognition of the disorder, and access 
to services are available. On the individual level, accurate diagnosis and develop-
ment of a learning profile that incorporates their strengths, talents, and challenges 
would be necessary to guide educational planning. School-aged children affected by 
PAE have variable presentations. Therefore, it would be necessary to have educators 
who are informed about the impact of PAE on learning, behavior, and school func-
tioning and access to resources to provide the necessary interventions. The goals are 
to provide the necessary educational instruction for all ages to improve outcomes 
and subsequently the quality of life.

M. N. Millians



437

References

1. Mattson SN, Bernes GA, Doyle LR. Fetal alcohol spectrum disorders: a review of the neu-
robehavioral deficits associated with prenatal alcohol exposure. Alcohol Clin Exp Res. 
2019;43(6):1046–62.

2. Kable JA, O'Connor MJ, Olson HC, Paley B, Mattson SN, Anderson SM, et al. Neurobehavioral 
disorder associated with prenatal alcohol exposure (ND-PAE): proposed DSM-5 diagnosis. 
Child Psychiatry Hum Dev. 2016;47(2):335–46.

3. Ali S, Kerns KA, Mulligan BP, Olson HC, Astley SJ. An investigation of intra-individual 
variability in children with fetal alcohol spectrum disorder (FASD). Child Neuropsychol. 
2018;24(5):617–37.

4. Coles CD, Kalberg W, Kable JA, Tabachnick B, May PA, Chambers CD.  Characterizing 
alcohol-related neurodevelopmental disorder: prenatal alcohol exposure and the spectrum of 
outcomes. Alcohol Clin Exp Res. 2020;44(6):1245–60.

5. May PA, Chambers CD, Kalberg WO, Zellner J, Feldman H, Buckley D, et al. Prevalence of 
fetal alcohol spectrum disorders in 4 US Communities. JAMA. 2018;319(5):474–82.

6. Lange S, Probst C, Gmel G, Rehm J, Burd L, Popova S. Global prevalence of fetal alcohol 
spectrum disorder among children and youth: a systematic review and meta-analysis. JAMA 
Pediatr. 2017;171(10):948–56.

7. May PA, Marais AS, De Vries MM, Buckley D, Kalberg WO, Hasken JM, et al. The preva-
lence, child characteristics, and maternal risk factors for the continuum of fetal alcohol spec-
trum disorders: a sixth population-based study in the same South African community. Drug 
Alcohol Depend. 2021;218:108408.

8. Coles CD, Gailey AR, Mulle JG, Kable JA, Lynch ME, Jones KL. A comparison among 5 
methods for the clinical diagnosis of fetal alcohol spectrum disorders. Alcohol Clin Exp Res. 
2016;40(5):1000–9.

9. Popova S, Lange S, Shield K, Burd L, Rehm J. Prevalence of fetal alcohol spectrum dis-
order among special subpopulations: a systematic review and meta-analysis. Addiction. 
2019;114(7):1150–72.

10. Vale MC, Pereira-da-Silva L, Pimentel MJ, Marques TN, Rodrigues H, Cunha G, et  al. 
Classifying functioning of children and adolescents with intellectual disability: the utility of 
the international classification of functioning, disability and health for children and youth. J 
Policy Pract Intellect Disabil. 2017;14(4):285–92.

11. Kable JA, Coles CD.  Evidence supporting the internal validity of the proposed ND-PAE 
disorder. Child Psychiatry Hum Dev. 2018;49(2):163–75.

12. Kundakovic M, Jaric I. The epigenetic link between prenatal adverse environments and neu-
rodevelopmental disorders. Genes (Basel). 2017;8(3):104.

13. Jacobson JL, Akkaya-Hocagil T, Ryan LM, Dodge NC, Richardson GA, Olson HC, et al. 
Effects of prenatal alcohol exposure on cognitive and behavioral development: findings from 
a hierarchical meta-analysis of data from six prospective longitudinal U.S. cohorts. Alcohol 
Clin Exp Res. 2021;45(10):2040–58.

14. Ware AL, Crocker N, O'Brien JW, Deweese BN, Roesch SC, Coles CD, et al. Executive func-
tion predicts adaptive behavior in children with histories of heavy prenatal alcohol exposure 
and attention-deficit/hyperactivity disorder. Alcohol Clin Exp Res. 2012;36(8):1431–41.

15. Kable JA, Mukherjee RA. Neurodevelopmental disorder associated with prenatal exposure to 
alcohol (ND-PAE): a proposed diagnostic method of capturing the neurocognitive phenotype 
of FASD. Eur J Med Genet. 2017;60(1):49–54.

16. Doyle LR, Coles CD, Kable JA, May PA, Sowell ER, Jones KL, et al. Relation between adap-
tive function and IQ among youth with histories of heavy prenatal alcohol exposure. Birth 
Defects Res. 2018;111(12):812–21.

17. Weyrauch D, Schwartz M, Hart B, Klug M, Burd L. Comorbid mental disorders in fetal alco-
hol spectrum disorders: a systematic review. J Dev Behav Pediatr. 2017;38(4):283.

16 Educating School-Aged Children with FASD



438

18. Mukherjee RAS, Cook PA, Norgate SH, Price AD. Neurodevelopmental outcomes in indi-
viduals with fetal alcohol spectrum disorder (FASD) with and without exposure to neglect: 
clinical cohort data from a national FASD diagnostic clinic. Alcohol. 2019;76:23–8.

19. Flannigan K, Kapasi A, Pei J, Murdoch I, Andrew G, Rasmussen C. Characterizing adverse 
childhood experiences among children and adolescents with prenatal alcohol exposure and 
fetal alcohol spectrum disorder. Child Abuse Negl. 2021;112:104888.

20. Streissguth A, Barr HM, Kogan J, Bookstein FL. Understanding the occurrance of second-
ary disabilities in clients with fetal alcohol syndrome (FAS) and fetal alcohol effects (fAE). 
Seattle: Washington Univeristy; 1996.

21. Rangmar J, Hjern A, Vinnerljung B, Stromland K, Aronson M, Fahlke C. Psychosocial out-
comes of fetal alcohol syndrome in adulthood. Pediatrics. 2015;135(1):e52–8.

22. Karmiloff-Smith A, D'Souza D, Dekker TM, Van Herwegen J, Xu F, Rodic M, et al. Genetic 
and environmental vulnerabilities in children with neurodevelopmental disorders. Proc Natl 
Acad Sci U S A. 2012;109(Suppl 2):17261–5.

23. Bakhireva LN, Garrison L, Shrestha S, Sharkis J, Miranda R, Rogers K. Challenges of diagnos-
ing fetal alcohol spectrum disorders in foster and adopted children. Alcohol. 2018;67:37–43.

24. Chasnoff IJ, Wells AM, King L. Misdiagnosis and missed diagnoses in foster and adopted 
children with prenatal alcohol exposure. Pediatrics. 2015;135(2):264–70.

25. Trent M, Dooley DG, Douge J, Section on Adolescent Health, Council on Community 
Pediatrics, Committee on Adolescence. The impact of racism on child and adolescent health. 
Pediatrics. 2019;144(2):e20191765.

26. Malawa Z, Gaarde J, Spellen S.  Racism as a root cause approach: a new framework. 
Pediatrics. 2021;147(1):e2020015602.

27. Roozen S, Stutterheim SE, Bos AER, Kok G, Curfs LMG. Understanding the social stigma of 
fetal alcohol spectrum disorders: from theory to interventions. Found Sci. 2020;27:753–71.

28. Aspler J, Bogossian A, Racine E. “It’s ignorant stereotypes”: key stakeholder perspectives 
on stereotypes associated with fetal alcohol spectrum disorder, alcohol, and pregnancy. J 
Intellect Dev Disabil. 2021;47(1):53–64.

29. Job JM, Poth CA, Pei J, Caissie B, Brandell D, Macnab J. Toward better collaboration in the 
education of students with fetal alcohol spectrum disorders: integrating the voices of teach-
ers, administrators, caregivers, and allied professionals. Qual Res Educ. 2013;2(1):38–64.

30. Zablotsky B, Black LI, Maenner MJ, Danielson ML, Bitsko RH, Schieve LA, et al. Prevalence 
and trends of developmental disabilities among children in the United States: 2009–2017. 
Pediatrics. 2019;144(4):1–11.

31. Straub L, Bateman BT, Hernandez-Diaz S, York C, Lester B, Wisner KL, et  al. 
Neurodevelopmental disorders among publicly or privately insured children in the United 
States. JAMA Psychiatry. 2022;79(3):232–42.

32. Popova S, Lange S, Burd L, Nam S, Rehm J. Special education of children with fetal alcohol 
spectrum disorder. Exceptionality. 2016;24(3):165–75.

33. Duquette C, Stodel E, Fullarton S, Hagglund K. Persistence in high school: experiences of 
adolescents and young adults with fetal alcohol spectrum disorder. J Intellect Dev Disabil. 
2006;31(4):219–31.

34. Cleversey K, Brown J, Kapasi A. Educational services for youth with fetal alcohol spectrum 
disorder: caregivers’ perspectives. Int J Ment Health Addict. 2017;16(5):1156–73.

35. Poth CA, Pei J, Job JM, Wyper K. Toward intentional, reflective, and assimilative classroom 
practices with students with FASD. Teach Educ. 2014;49:247–64.

36. Cleversey K, Brown J, Kapasi A. Educating adolescents with fetal alcohol spectrum disorder: 
caregiver support needs. J Child Fam Stud. 2017;26(10):2843–51.

37. Clark E, George MA, Hardy C, Hall WA, MacMillan PD, Wakabayashi S, et al. Exploratory 
study of the effectiveness of a professional development program on the academic achieve-
ment and classroom behavior of students with fetal alcohol spectrum disorder in British 
Columbia, Canada. Int J Alcohol Drug Res. 2014;3(1):25–34.

M. N. Millians



439

38. Boys CJ, Bjorke J, Dole KN, Dalnes C, Terwey S, Chang P-N.  Improving educational 
outcomes in fetal alcohol spectrum disorder through interagency collaboration. J Pediatr 
Neuropsychol. 2016;2(1–2):50–7.

39. Ylvisaker M, Todis B, Glang A, Urbanczyk B, Franklin C, DePompei R, et al. Educating stu-
dents with TBI: themes and recommendations. J Head Trauma Rehabil. 2001;16(1):76–93.

40. Kodituwakku PW, Kodituwakku EL. From research to practice: an integrative framework 
for the development of interventions for children with fetal alcohol spectrum disorders. 
Neuropsychol Rev. 2011;21(2):204–23.

41. DuPaul GJ, Evans SW, Allan D, Puzino K, Xiang J, Cooper J, et al. High school teacher rat-
ings of academic, social, and behavioral difficulties: factor structure and normative data for 
the school functioning scale. Sch Psychol. 2019;34(5):479–91.

42. Mayes SD, Calhoun SL, Bixler EO, Zimmerman DN. IQ and neuropsychological predictors 
of academic achievement. Learn Individ Differ. 2009;19(2):238–41.

43. Ivcevic Z, Brackett M.  Predicting school success: comparing conscientiousness, grit, and 
emotion regulation ability. J Res Pers. 2014;52:29–36.

44. Amso D, Salhi C, Badre D. The relationship between cognitive enrichment and cognitive 
control: a systematic investigation of environmental influences on development through 
socioeconomic status. Dev Psychobiol. 2019;61(2):159–78.

45. Vrantsidis DM, Clark CAC, Chevalier N, Espy Andrews K, Wiebe SA. Socioeconomic sta-
tus and executive function in early childhood: exploring proximal mechanisms. Dev Sci. 
2018;23:1–14.

46. Berninger V, Abbott R, Cook CR, Nagy W. Relationships of attention and executive func-
tions to oral language, reading, and writing skills and systems in middle childhood and early 
adolescence. J Learn Disabil. 2017;50(4):434–49.

47. Pace A, Alper R, Burchinal MR, Golinkoff RM, Hirsh-Pasek K. Measuring success: within 
and cross-domain predictors of academic and social trajectories in elementary school. Early 
Child Res Q. 2019;46:112–25.

48. Mayes SD, Frye SS, Breaux RP, Calhoun SL. Diagnostic, demographic, and neurocognitive 
correlates of dysgraphia in students with ADHD, autism, learning disabilities, and neurotypi-
cal development. J Dev Phys Disabil. 2018;30(4):489–507.

49. Decker SL, Roberts AM, Roberts KL, Stafford AL, Eckert MA. Cognitive components of 
developmental writing skill. Psychol Sch. 2016;53(6):617–25.

50. Duckworth AL, Quinn PD, Tsukayama E. What no child left behind leaves behind: the roles 
of IQ and self-control in predicting standardized achievement test scores and report card 
grades. J Educ Psychol. 2012;104(2):439–51.

51. Duckworth AL, Seligman MEP. The science and practice of self-control. Perspect Psychol 
Sci. 2017;12(5):715–8.

52. Finch JE, Obradović J. Independent and compensatory contributions of executive functions 
and challenge preference for students’ adaptive classroom behaviors. Learn Individ Differ. 
2017;55:183–92.

53. Hofmann W, Schmeichel BJ, Baddeley AD. Executive functions and self-regulation. Trends 
Cogn Sci. 2012;16(3):174–80.

54. Willoughby MT, Wylie AC, Little MH. Testing longitudinal associations between executive 
function and academic achievement. Dev Psychol. 2019;55(4):767–79.

55. Miyake A, Friedman NP. The nature and organization of individual differences in executive 
functions: four general conclusions. Curr Dir Psychol Sci. 2012;21(1):8–14.

56. Hartung J, Engelhardt LE, Thibodeaux ML, Harden KP, Tucker-Drob EM. Developmental 
transformations in the structure of executive functions. J Exp Child Psychol. 2020;189:104681.

57. Montroy JJ, Bowles RP, Skibbe LE, McClelland MM, Morrison FJ. The development of self- 
regulation across early childhood. Dev Psychol. 2016;52(11):1744–62.

58. Reid N, Petrenko CLM.  Applying a developmental framework to the self-regulatory dif-
ficulties of young children with prenatal alcohol exposure: a review. Alcohol Clin Exp Res. 
2018;42(6):987–1005.

16 Educating School-Aged Children with FASD



440

59. Mischel W, Ayduk O, Berman MG, Casey BJ, Gotlib IH, Jonides J, et al. ‘Willpower’ over the 
life span: decomposing self-regulation. Soc Cogn Affect Neurosci. 2011;6(2):252–6.

60. Park D, Yu A, Baelen RN, Tsukayama E, Duckworth AL. Fostering grit: perceived school 
goal-structure predicts growth in grit and grades. Contemp Educ Psychol. 2018;55:120–8.

61. Bandura A. Perceived self-efficacy in cognitive development and functioning. Educ Psychol. 
1993;28(2):117–48.

62. Cattelino E, Morelli M, Baiocco R, Chirumbolo A.  From external regulation to school 
achievement: the mediation of self-efficacy at school. J Appl Dev Psychol. 2019;60:127–33.

63. Meltzer L, Reddy R, Pollica LS, Roditi B, Sayer J, Theokas C. Positive and negative self- 
percetions: is there a cylical relationship between teachers’ and students’ perceptions of 
effort, strategy use, and academic performance? Learn Disabil Res Pract. 2004;19(1):33–44.

64. Hwang S, White SF, Nolan ZT, Sinclair S, Blair RJ.  Neurodevelopmental changes in the 
responsiveness of systems involved in top down attention and emotional responding. 
Neuropsychologia. 2014;62:277–85.

65. Flannigan K, Wrath A, Ritter C, McLachlan K, Harding KD, Campbell A, et al. Balancing 
the story of fetal alcohol spectrum disorder: a narrative review of the literature on strengths. 
Alcohol Clin Exp Res. 2021;45(12):2448–64.

66. McLachlan K, Flannigan K, Temple V, Unsworth K, Cook JL. Difficulties in daily living 
experienced by adolescents, transition-aged youth, and adults with fetal alcohol spectrum 
disorder. Alcohol Clin Exp Res. 2020;44(8):1609–24.

67. Howell KK, Lynch ME, Platzman KA, Smith GH, Coles CD. Prenatal alcohol exposure and 
ability, academic achievement, and school functioning in adolescence: a longitudinal follow-
 up. J Pediatr Psychol. 2006;31(1):116–26.

68. Expulsion rates by school board. Government of Ontario. 2007–2020. https://data.ontario.
ca/dataset/2d2c39a7- 9318- 4db1- 8555- a5d105e48619/resource/50549b35- 0e39- 4853- 8842- 
d55b3cbbecba/download/enbrd_expulsions_0708_1920.xlsx. Accessed 14 Sept 2022.

69. Lynch ME, Kable JA, Coles CD.  Prenatal alcohol exposure, adaptive function, and entry 
into adult roles in a prospective study of young adults. Neurotoxicol Teratol. 2015;51:52–60.

70. Snyder TD, de Brey C, Dillow SA.  Digest of education statistics 2015. In: Institute of 
Educational Sciences USDoE, editor. National Center for Education Statistics. 51st ed. 
Washington, DC: Institute of Educational Sciences; 2016.

71. Nissinen NM, Gissler M, Sarkola T, Kahila H, Autti-Ramo I, Koponen AM. Completed sec-
ondary education among youth with prenatal substance exposure: a longitudinal register- 
based matched cohort study. J Adolesc. 2021;86:15–27.

72. Kable JA, Coles CD, Cifasd. Prefrontal cortical responses in children with prenatal alcohol- 
related neurodevelopmental impairment: a functional near-infrared spectroscopy study. Clin 
Neurophysiol. 2017;128(11):2099–109.

73. Biffen SC, Warton CMR, Lindinger NM, Randall SR, Lewis CE, Molteno CD, et  al. 
Reductions in corpus callosum volume partially mediate effects of prenatal alcohol exposure 
on IQ. Front Neuroanat. 2018;11:132.

74. Wozniak JR, Mueller BA, Mattson SN, Coles CD, Kable JA, Jones KL, et al. Functional con-
nectivity abnormalities and associated cognitive deficits in fetal alcohol spectrum disorders 
(FASD). Brain Imaging Behav. 2017;11(5):1432–45.

75. Kodali VN, Jacobson JL, Lindinger NM, Dodge NC, Molteno CD, Meintjes EM, et  al. 
Differential recruitment of brain regions during response inhibition in children prenatally 
exposed to alcohol. Alcohol Clin Exp Res. 2017;41(2):334–44.

76. Biffen SC, Dodge NC, Warton CMR, Molteno CD, Jacobson JL, Meintjes EM, et  al. 
Compromised interhemispheric transfer of information partially mediates cognitive function 
deficits in adolescents with fetal alcohol syndrome. Alcohol Clin Exp Res. 2022;46(4):517–29.

77. Burden MJ, Westerlund A, Muckle G, Dodge N, Dewailly E, Nelson CA, et al. The effects 
of maternal binge drinking during pregnancy on neural correlates of response inhibition and 
memory in childhood. Alcohol Clin Exp Res. 2011;35(1):69–82.

M. N. Millians

https://data.ontario.ca/dataset/2d2c39a7-9318-4db1-8555-a5d105e48619/resource/50549b35-0e39-4853-8842-d55b3cbbecba/download/enbrd_expulsions_0708_1920.xlsx
https://data.ontario.ca/dataset/2d2c39a7-9318-4db1-8555-a5d105e48619/resource/50549b35-0e39-4853-8842-d55b3cbbecba/download/enbrd_expulsions_0708_1920.xlsx
https://data.ontario.ca/dataset/2d2c39a7-9318-4db1-8555-a5d105e48619/resource/50549b35-0e39-4853-8842-d55b3cbbecba/download/enbrd_expulsions_0708_1920.xlsx


441

78. Coles CD, Li Z. Functional neuroimaging in the examination of effects of prenatal alcohol 
exposure. Neuropsychol Rev. 2011;21(2):119–32.

79. Coles CD, Platzman KA, Lynch ME, Freides D. Auditory and visual sustained attention in 
adolescents prenatally exposed to alcohol. Alcohol Clin Exp Res. 2002;26(2):263–70.

80. Lewis CE, Thomas KG, Dodge NC, Molteno CD, Meintjes EM, Jacobson JL, et al. Verbal 
learning and memory impairment in children with fetal alcohol spectrum disorders. Alcohol 
Clin Exp Res. 2015;39(4):724–32.

81. Dodge NC, Thomas KGF, Meintjes EM, Molteno CD, Jacobson JL, Jacobson SW. Spatial 
navigation in children and young adults with fetal alcohol spectrum disorders. Alcohol Clin 
Exp Res. 2019;43(12):2536–46.

82. Infante MA, Moore EM, Bischoff-Grethe A, Tapert SF, Mattson SN, Riley EP. Altered func-
tional connectivity during spatial working memory in children with heavy prenatal alcohol 
exposure. Alcohol. 2017;64:11–21.

83. Newcombe NS, Huttenlocher J. Making space. The development of spatial representation 
and resoning. Cambridge: MIT Press; 2000.

84. Doyle LR, Moore EM, Coles CD, Kable JA, Sowell ER, Wozniak JR, et al. Executive func-
tioning correlates with communication ability in youth with histories of heavy prenatal alco-
hol exposure. J Int Neuropsychol Soc. 2018;24(10):1026–37.

85. Kippin NR, Leitao S, Watkins R, Finlay-Jones A. Oral and written communication skills of 
adolescents with prenatal alcohol exposure (PAE) compared with those with no/low PAE: a 
systematic review. Int J Lang Commun Disord. 2021;56(4):694–718.

86. Jacobson JL, Dodge NC, Burden MJ, Klorman R, Jacobson SW. Number processing in ado-
lescents with prenatal alcohol exposure and ADHD: differences in the neurobehavioral phe-
notype. Alcohol Clin Exp Res. 2011;35(3):431–42.

87. Meintjes EM, Jacobson JL, Molteno CD, Gatenby JC, Warton C, Cannistraci CJ, et al. An 
FMRI study of number processing in children with fetal alcohol syndrome. Alcohol Clin Exp 
Res. 2010;34(8):1450–64.

88. Woods KJ, Meintjes EM, Molteno CD, Jacobson SW, Jacobson JL. Parietal dysfunction dur-
ing number processing in children with fetal alcohol spectrum disorders. Neuroimage Clin. 
2015;8:594–605.

89. Crocker N, Riley EP, Mattson SN. Visual-spatial abilities relate to mathematics achievement 
in children with heavy prenatal alcohol exposure. Neuropsychology. 2015;29(1):108–16.

90. Glass L, Moore EM, Akshoomoff N, Jones KL, Riley EP, Mattson SN. Academic difficulties 
in children with prenatal alcohol exposure: presence, profile, and neural correlates. Alcohol 
Clin Exp Res. 2017;41(5):1024–34.

91. Zentall SS. Theory- and evidence-based strategies for children with attentional problems. 
Psychol Sch. 2005;42(8):821–36.

92. Ritfeld GJ, Kable JA, Holton JE, Coles CD. Psychopharmacological treatments in children with 
fetal alcohol spectrum disorders: a review. Child Psychiatry Hum Dev. 2021;53(2):268–77.

93. Mattson SN, Crocker N, Nguyen TT. Fetal alcohol spectrum disorders: neuropsychological 
and behavioral features. Neuropsychol Rev. 2011;21(2):81–101.

94. Glass L, Graham DM, Deweese BN, Jones KL, Riley EP, Mattson SN. Correspondence of 
parent report and laboratory measures of inattention and hyperactivity in children with heavy 
prenatal alcohol exposure. Neurotoxicol Teratol. 2014;42:43–50.

95. Kully-Martens K, Denys K, Treit S, Tamana S, Rasmussen C. A review of social skills defi-
cits in individuals with fetal alcohol spectrum disorders and prenatal alcohol exposure: pro-
files, mechanisms, and interventions. Alcohol Clin Exp Res. 2012;36(4):568–76.

96. Kautz-Turnbull C, Petrenko CLM. A meta-analytic review of adaptive functioning in fetal 
alcohol spectrum disorders, and the effect of IQ, executive functioning, and age. Alcohol Clin 
Exp Res. 2021;45(12):2430–47.

97. Jirikowic TL, Thorne JC, McLaughlin SA, Waddington T, Lee AKC, Astley Hemingway 
SJ.  Prevalence and patterns of sensory processing behaviors in a large clinical sample of 
children with prenatal alcohol exposure. Res Dev Disabil. 2020;100:103617.

16 Educating School-Aged Children with FASD



442

98. Hofer M. Goal conflicts and self-regulation: a new look at pupils’ off-task behaviour in the 
classroom. Educ Res Rev. 2007;2(1):28–38.

99. Lees B, Riches J, Mewton L, Elliott EJ, Allsop S, Newton N, et al. Fetal alcohol spectrum dis-
order resources for educators: a scoping review. Health Promot J Austr. 2021;33(3):797–809.

100. Green J. Fetal alcohol spectrum disorders: understanding the effects of prenatal alcohol expo-
sure and supporting students. J Sch Health. 2007;77(3):103–8.

101. Hutton L. Improving the behavior of children with fetal alcohol spectrum disorders. Teach 
Except Child. 2021;54(2):97–105.

102. Kable JA, Taddeo E, Strickland D, Coles CD. Improving FASD children’s self-regulation: 
piloting phase 1 of the GoFAR intervention. Child Fam Behav Ther. 2016;38(2):124–41.

103. Coles CD, Kable JA, Taddeo E, Strickland DC. A metacognitive strategy for reducing disrup-
tive behavior in children with fetal alcohol spectrum disorders: GoFAR pilot. Alcohol Clin 
Exp Res. 2015;39(11):2224–33.

104. Fuglestad AJ, Whitley ML, Carlson SM, Boys CJ, Eckerle JK, Fink BA, et  al. Executive 
functioning deficits in preschool children with fetal alcohol spectrum disorders. Child 
Neuropsychol. 2015;21(6):716–31.

105. Thorne JC, Coggins TE. Cohesive referencing errors during narrative production as clinical 
evidence of central nervous system abnormality in school-aged children with fetal alcohol 
spectrum disorders. Am J Speech Lang Pathol. 2016;25(4):532–46.

106. Kjellmer L, Olswang LB. Variability in classroom social communication: performance of 
children with fetal alcohol spectrum disorders and typically developing peers. J Speech Lang 
Hear Res. 2013;56(3):982–93.

107. Olswang L, Svensson L, Astley S. Observation of classroom social communication: do chil-
dren with fetal alcohol spectrum disorders spend their time differently than their typically 
developing peers? J Speech Lang Hear Res. 2010;53:1687–703.

108. Flannigan K, Pei J, McLachlan K, Harding K, Mela M, Cook J, et  al. Responding to the 
unique complexities of fetal alcohol spectrum disorder. Front Psychol. 2022;12:778471.

109. Kautz-Turnbull C, Adams TR, Petrenko CLM. The strengths and positive influences of chil-
dren with fetal alcohol spectrum disorders. Am J Intellect Dev Disabil. 2022;127(5):355–68.

110. Kable JA, Coles CD, Taddeo E.  Socio-cognitive habilitation using the math interac-
tive learning experience program for alcohol-affected children. Alcohol Clin Exp Res. 
2007;31(8):1425–34.

111. Coles CD, Kable JA, Taddeo E.  Math performance and behavior problems in children 
affected by prenatal alcohol exposure: intervention and follow-up. J Dev Behav Pediatr. 
2009;30:7–15.

112. Goldschmidt L, Richardson GA, Stoffer DS, Geva D, Day NL. Prenatal alcohol exposure and 
academic achievement at age six: a nonlinear fit. Alcohol Clin Exp Res. 1996;20(4):763–70.

113. Goldschmidt L, Richardson GA, Cornelius MD, Day NL. Prenatal marijuana and alcohol 
exposure and academic achievement at age 10. Neurotoxicol Teratol. 2004;26(4):521–32.

114. O'Leary CM, Taylor C, Zubrick SR, Kurinczuk JJ, Bower C. Prenatal alcohol exposure and 
educational achievement in children aged 8–9 years. Pediatrics. 2013;132(2):e468–75.

115. Jacobson SW, Jacobson JL. The risk of low-to-moderate prenatal alcohol exposure on child 
academic underachievement and behavior may be difficult to measure and should not be 
underestimated. Evid Based Med. 2014;19(2):1–2.

116. Zuccolo L, Lewis SJ, Smith GD, Sayal K, Draper ES, Fraser R, et al. Prenatal alcohol expo-
sure and offspring cognition and school performance. A ‘Mendelian randomization’ natural 
experiment. Int J Epidemiol. 2013;42(5):1358–70.

117. von Hinke Kessler SS, Wehby GL, Lewis S, Zuccolo L. Alcohol exposure in utero and child 
academic achievement. Econ J. 2014;124:634–67.

118. Glass L, Graham DM, Akshoomoff N, Mattson SN.  Cognitive factors contributing to 
spelling performance in children with prenatal alcohol exposure. Neuropsychology. 
2015;29(6):817–28.

M. N. Millians



443

119. Yu X, Dunstan J, Jacobson SW, Molteno CD, Lindinger NM, Turesky TK, et al. Distinctive 
neural correlates of phonological and reading impairment in fetal alcohol-exposed adoles-
cents with and without facial dysmorphology. Neuropsychologia. 2022;169:108188.

120. Rasmussen C, Bisanz J. The relation between mathematics and working memory in young 
children with fetal alcohol spectrum disorders. J Spec Educ. 2011;45(3):184–91.

121. Swart S, Hall WA, McKee WT, Ford L. Caregivers’ management of schooling for their chil-
dren with fetal alcohol spectrum disorder. Qual Health Res. 2014;24(11):1540–52.

122. Pei J, Job JM, Poth C, Atkinson E. Assessment for intervention of children with fetal alcohol 
spectrum disorders: perspectives of classroom teachers, administrators, caregivers, and allied 
professionals. Psychology. 2013;04(03):325–34.

123. Duquette C, Stodel E, Fullarton S, Hagglund K. Secondary school experiences of individuals 
with foetal alcohol spectrum disorder: perspectives of parents and their children. Int J Incl 
Educ. 2007;11(5–6):571–91.

124. Skorka K, McBryde C, Copley J, Meredith PJ, Reid N. Experiences of children with fetal 
alcohol spectrum disorder and their families: a critical review. Alcohol Clin Exp Res. 
2020;44(6):1175–88.

125. Ryan S, Ferguson D. On, yet under the radar: students with fetal alcohol spectrum disorders. 
Except Child. 2006;72(3):363–79.

126. Dybdahl C, Ryan S. Inclusion for students with fetal alcohol syndrome: classroom teachers 
talk about practice. Prev Sch Fail. 2009;53(3):185–95.

127. Duquette CA, Stodel EJ, Fullarton S, Hagglund K. Educational advocacy among adoptive par-
ents of adolescents with fetal alcohol spectrum disorder. Int J Incl Educ. 2012;16(11):1203–21.

128. Van Schalkwyk I, Marais S. Educators’ relational experiences with learners identified with 
fetal alcohol spectrum disorder. S Afr J Educ. 2017;37(3):1–9.

129. Greenmyer JR, Klug MG, Kambeitz C, Popova S, Burd L. A multicountry updated assess-
ment of the economic impact of fetal alcohol spectrum disorder: costs for children and adults. 
J Addict Med. 2018;12(6):466–73.

130. U.S. Department of Education. Parent and educator resource guide to Section 504 in public 
elementary and secondary schools. Washington, DC: U.S. Department of Education; 2016.

131. U.S. Department of Education. Protecting students with disabilities. Frequently asked ques-
tions about Section 504 and the Education of Children with Disabilities. 2020. https://www2.
ed.gov/about/offices/list/ocr/504faq.html#:~:text=Section%20504%20is%20a%20fed-
eral%20law%20designed%20to,assistance%20from%20the%20U.S.%20Department%20
of%20Education%20%28ED%29.

132. Education Df. Special Educational Needs and Disability Code of Practice: 0–25 years In: 
Education Df, Health Df, editors. United Kingdon Open Government Licence v3.0; 2015. 
p. 1–292.

133. Australian Government Department of Education S, and Employment Final Reprot of 
the 2020 Review of the Disability Standards for Education 2005. Australia Australian 
Government Department of Education, Skills, and Employment; 2021.

134. Kiru EW. Special education in Kenya. Interv Sch Clin. 2018;54(3):181–8.
135. Buchner T, Shevlin M, Donovan MA, Gercke M, Goll H, Šiška J, et al. Same progress for 

all? Inclusive education, the United Nations convention on the rights of persons with disabili-
ties and students with intellectual disability in European countries. J Policy Pract Intellect 
Disabil. 2020;18(1):7–22.

136. U.S.  Department of Education. IDEA individuals with Disabilities Education Act. 
Washington, DC: U.S. Department of Education; 2022. https://sites.ed.gov/idea/about- idea/

137. U.S. Department of Education. Supporting students with disabilities and avoiding the dis-
criminatory use of student discipline under Section 504 of the rehabilitation Act in: rights. 
Washington, DC: U.S. Department of Education; 2022. p. 1–32.

138. Hallahan DP, Pullen PC, Kauffman JM, Badar J. Exceptional learners: an introduction to 
special education. Upper Saddle River: Pearson; 2020. p. 1–29.

16 Educating School-Aged Children with FASD

https://www2.ed.gov/about/offices/list/ocr/504faq.html#:~:text=Section 504 is a federal law designed to,assistance from the U.S. Department of Education (ED)
https://www2.ed.gov/about/offices/list/ocr/504faq.html#:~:text=Section 504 is a federal law designed to,assistance from the U.S. Department of Education (ED)
https://www2.ed.gov/about/offices/list/ocr/504faq.html#:~:text=Section 504 is a federal law designed to,assistance from the U.S. Department of Education (ED)
https://www2.ed.gov/about/offices/list/ocr/504faq.html#:~:text=Section 504 is a federal law designed to,assistance from the U.S. Department of Education (ED)
https://sites.ed.gov/idea/about-idea/


444

139. Zirkel PA. A comprehensive comparison of the IDEA and Section 504/ADA. Wests Educ 
Law Report. 2012;282:767–84.

140. deBettencourt LU.  Understanding the difference between IDEA and Section 504. Teach 
Except Child. 2002;34(3):16–23.

141. Yell ML, Katsiyannis A, Bradley MR. The individuals with disabilities education act. In: 
Kauffman JM, Hallahan DP, Pullen Cullen P, editors. Handbook of special education. 2nd ed. 
New York: Routledge; 2017.

142. Individuals with Disabilities Education Act Pub. L. No. 108–446 (2006, 2004).
143. Yell ML, Katsiyannis A, Bradley RM. The individuals with disabilities education act: the 

evaluation of special education law. In: Kauffman JM, Hallahan DP, editors. Handbook of 
special education. New York: Taylor & Francis; 2011. p. 61–76.

144. Education USDo. IDEA.  Individuals with disabilities education act. Topic areas. Least 
restrictive environment. 2022. https://sites.ed.gov/idea/topic- areas/#LRE.

145. Kauffman JM. The promises and limitations of educational tiers for special and inclusive 
education. Educ Sci. 2021;11(7):323.

146. Kauffman JM, Hornby G.  Inclusive vision versus special education reality. Educ Sci. 
2020;10(9):258.

147. Kauffman JM, Anastasiou D, Maag JW. Special education at the crossroad: an identity crisis 
and the need for a scientific reconstruction. Exceptionality. 2016;25(2):139–55.

148. FASD Respect Act Senate, 117 Sess. 2021.
149. Health UoAACo. Alaska fetal alcohol spectrum disorders data systems development: gaps, 

opportunities, and recommendations Authority AMHT; 2021.
150. Senate Bill California State Legislature (2021).
151. Group AFSPW. Alaska Fetal Alcohol Spectrum Disorders (FASD) Strategic Plan 2017–2022. 

In: Education GsCoDaS, editor. 2018. p. 2–13.
152. Millar JA, Thompson J, Schwab D, Hanlon-Dearman A, Goodman D, Koren G, et  al. 

Educating students with FASD: linking policy, research and practice. J Res Spec Educ Needs. 
2017;17(1):3–17.

153. Reid N, White C, Hawkins E, Crawford A, Liu W, Shanley D. Outcomes and needs of health 
and education professionals following fetal alcohol spectrum disorder-specific training. J 
Paediatr Child Health. 2020;56(2):317–23.

154. Pei J, Baugh L, Andrew G, Rasmussen C.  Intervention recommendations and subsequent 
access to services following clinical assessment for fetal alcohol spectrum disorders. Res Dev 
Disabil. 2017;60:176–86.

155. Petrenko CL. Positive behavioral interventions and family support for fetal alcohol spectrum 
disorders. Curr Dev Disord Rep. 2015;2(3):199–209.

156. Millians MN. Educational needs and care of children with FASD. Curr Dev Disord Rep. 
2015;2(3):210–8.

157. Kully-Martens K, McNeil A, Pei J, et al. Toward a strengths-based cognitive profile of chil-
dren with fetal alcohol spectrum disorders: implications for intervention. Curr Dev Disord 
Rep. 2022;9:53–62.

158. Klein B, Kraus de Camargo O. A proposed functional abilities classification tool for develop-
mental disorders affecting learning and behaviour. Front Educ. 2018;3:2018.

159. de Schipper E, Lundequist A, Wilteus AL, Coghill D, de Vries PJ, Granlund M, et al. A com-
prehensive scoping review of ability and disability in ADHD using the international classifi-
cation of functioning, disability and health-children and youth version (ICF-CY). Eur Child 
Adolesc Psychiatry. 2015;24(8):859–72.

160. Zigmond NP, Kloo A.  General and special education are (and should be) different. In: 
Kauffman JM, Hallahan DP, Pullen PC, editors. Handbook of special education. 2nd ed. 
New York: Routledge; 2017. p. 249–61.

161. Flannigan K, Rebus M, Gear A, Basisty B, Couling K, Whitford C, et  al. Understanding 
adverse experiences and providing school-based supports for youth who are at high risk with 
and without FASD. Int J Spec Educ. 2017;21(4):842–56.

M. N. Millians

https://sites.ed.gov/idea/topic-areas/#LRE


445

162. Cavendish W, Connor D. Toward authentic IEPs and transition plans: student, parent, and 
teacher perspectives. Learn Disabil Q. 2017;41(1):32–43.

163. Prince AMT, Katsiyannis A, Farmer J. Postsecondary transition under IDEA 2004. Interv Sch 
Clin. 2013;48(5):286–93.

164. Avellone LE, Taylor T. Transitioning students with low-incidence disabilities to community 
living. In: Kauffman JM, Hallahan DP, Pullen Cullen P, editors. Handbook of special educa-
tion. New York: Routledge; 2017. p. 758–70.

165. Petrenko CL, Alto ME.  Interventions in fetal alcohol spectrum disorders: an international 
perspective. Eur J Med Genet. 2017;60(1):79–91.

166. Reid N, Dawe S, Shelton D, Harnett P, Warner J, Armstrong E, et al. Systematic review of 
fetal alcohol spectrum disorder interventions across the life span. Alcohol Clin Exp Res. 
2015;39(12):2283–95.

167. Wells AM, Chasnoff IJ, Schmidt CA, Telford E, Schwartz LD. Neurocognitive habilitation 
therapy for children with fetal alcohol spectrum disorders: an adaptation of the alert program. 
Am J Occup Ther. 2012;66(1):24–34.

168. Hajal NJ, Paley B, Delja JR, Gorospe CM, Mogil C. Promoting family school-readiness for 
child-welfare involved preschoolers and their caregivers: case examples. Child Youth Serv 
Rev. 2019;96:181–93.

169. Adnams CM, Sorour P, Kalberg WO, Kodituwakku P, Perold MD, Kotze A, et al. Language 
and literacy outcomes from a pilot intervention study for children with fetal alcohol spectrum 
disorders in South Africa. Alcohol. 2007;41(6):403–14.

170. Kully-Martens K, Pei J, Kable J, Coles CD, Andrew G, Rasmussen C. Mathematics interven-
tion for children with fetal alcohol spectrum disorder: a replication and extension of the math 
interactive learning experience (MILE) program. Res Dev Disabil. 2018;78:55–65.

171. Loomes C, Rasmussen C, Pei J, Manji S, Andrew G.  The effect of rehearsal training on 
working memory span of children with fetal alcohol spectrum disorder. Res Dev Disabil. 
2008;29(2):113–24.

172. O'Connor MJ, Frankel F, Paley B, Schonfeld AM, Carpenter E, Laugeson EA, et al. A con-
trolled social skills training for children with fetal alcohol spectrum disorders. J Consult Clin 
Psychol. 2006;74(4):639–48.

173. O'Connor MJ, Laugeson EA, Mogil C, Lowe E, Welch-Torres K, Keil V, et al. Translation of 
an evidence-based social skills intervention for children with prenatal alcohol exposure in a 
community mental health setting. Alcohol Clin Exp Res. 2012;36(1):141–52.

16 Educating School-Aged Children with FASD


	Chapter 16: Educating School-Aged Children with FASD
	Introduction
	School Functioning
	FASD, Disrupted School Experiences, and Educational Outcomes
	FASD, Cognitive Processes, and School Functioning
	FASD and Individual Traits
	FASD and Academic Achievement
	Caregivers, Teachers, and Students with FASD Perspectives on School
	FASD and Special Education Services
	Individuals with Disabilities, Regulations, and Schools
	Definition of Disability
	Section 504 and Schools
	The Individuals with Disabilities Education Act (IDEA)
	FASD and IDEA
	Educational Care for Individuals with FASD
	Policy for FASD-Informed Educational Care
	Training for Allied Health Professionals, School Personnel, and Caregivers
	Educational Planning for the Individual with FASD
	Explaining Learning Needs
	Educational Placement
	Transition Planning
	Related Educational Services
	Individualized Interventions for Children with FASD
	Classroom Strategies

	Conclusion
	References




