
Western Kentucky University Western Kentucky University 

TopSCHOLAR® TopSCHOLAR® 

Masters Theses & Specialist Projects Graduate School 

Spring 2022 

The Academic Outcomes and Adverse Childhood Experiences for The Academic Outcomes and Adverse Childhood Experiences for 

Students with Autism Spectrum Disorder Students with Autism Spectrum Disorder 

Jeralyn Danielle Kessler 

Follow this and additional works at: https://digitalcommons.wku.edu/theses 

 Part of the Early Childhood Education Commons, Language and Literacy Education Commons, and the 

Special Education and Teaching Commons 

This Thesis is brought to you for free and open access by TopSCHOLAR®. It has been accepted for inclusion in 
Masters Theses & Specialist Projects by an authorized administrator of TopSCHOLAR®. For more information, 
please contact topscholar@wku.edu. 

https://digitalcommons.wku.edu/
https://digitalcommons.wku.edu/theses
https://digitalcommons.wku.edu/Graduate
https://digitalcommons.wku.edu/theses?utm_source=digitalcommons.wku.edu%2Ftheses%2F3583&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1377?utm_source=digitalcommons.wku.edu%2Ftheses%2F3583&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1380?utm_source=digitalcommons.wku.edu%2Ftheses%2F3583&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/801?utm_source=digitalcommons.wku.edu%2Ftheses%2F3583&utm_medium=PDF&utm_campaign=PDFCoverPages


THE ACADEMIC OUTCOMES AND ADVERSE CHILDHOOD EXPERIENCES FOR 

STUDENTS WITH AUTISM SPECTRUM DISORDER 

A Specialist Project submitted in partial fulfillment 

of the requirements for the degree 

Specialist in Education 

Department of Psychology 

Western Kentucky University 

Bowling Green, Kentucky 

By 

Jeralyn Kessler 

May 2022 



THE ACADEMIC OUTCOMES AND ADVERSE CHILDHOOD EXPERIENCES FOR 

STUDENTS WITH AUTISM SPECTRUM DISORDER 

April 13, 2022 

Defense Date 

Dr. Thomas Jai Gross 

Committee Chair 

Dr. Sarah Ochs 

Committee Member 

Dr. Carl Myers 

Committee Member 

Associate Provost for Research & Graduate Education 

Ranjit T. Koodali



iii 

ABSTRACT 

THE ACADEMIC OUTCOMES AND ADVERSE CHILDHOOD EXPERIENCES FOR 

STUDENTS WITH AUTISM SPECTRUM DISORDER 

The purpose of this study was to review the literature to examine the academic outcomes 

and experiences of adverse childhood experiences (ACEs) for students with autism spectrum 

disorder (ASD). There were three research questions to examine academic outcomes, 

experiences of ACEs, and determine if research has addressed the possible interaction between 

academic outcomes with ACES for students with ASD. A systematic literature review was 

completed. Twenty-two articles were coded for Autism Spectrum Disorder (ASD), adverse 

childhood experiences (ACEs), and math and reading achievement outcomes. Studies included 

within the review indicated that children with ASD are at an increased risk for experiencing 

ACEs and lower academic achievement with the majority indicating medium to large effects. 

Although research indicates the increased risk of both of these variables, there was no research 

found to investigate to relationship between ACEs and academic achievement for children with 

ASD.  

Keywords: ACEs, Autism Spectrum Disorder, Education, Academic Outcomes 
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Introduction 

Adverse childhood experiences (ACEs) are impactful, negative experiences children are 

exposed to, such as physical abuse, emotional abuse, neglect, violence, a family member 

attempting or committing suicide, household substance misuse, ill effects of caregiver mental 

illness, and instability due to parental separation or household members being in jail or prison 

(Center on the Developing Child, 2020; Lew & Xian, 2019). These are all events consistent with 

child maltreatment. Increased childhood exposure to ACEs are associated with increased risk for 

physical, behavioral, and scholastic problems (Blodgett & Lanigan, 2018). These include heart 

disease, diabetes, substance abuse, and poor academic achievement. Overall, stress related to 

ACEs and their related outcomes can make it increasingly difficult for children to engage in 

academic and social tasks (Kasehagen, et al., 2018; Morton & Berardi, 2018).  

 Students exposed to ACEs might have several struggles throughout their development. 

For instance, children exposed to ACEs will often struggle to communicate, which could result 

in exclusion from peer-interactions, and further limit interactions related to academic and social 

skills development (Kisel et al., 2016).  Students who have experienced ACEs might perceive 

academic and social challenges as threats, which could evoke unpredictable, impulsive, or 

inappropriate behaviors (Morton & Berardi, 2018). This can often lead to exclusion from the 

classroom by being sent to the office, suspended, or expelled. Consequently, these students miss 

regular classroom instruction and might be behind academically when compared to their peers, 

as well as have higher rates of absenteeism (Morton & Berardi, 2018).  More specifically, ACEs 

are associated with failure to meet grade-level standards in math and reading (Blodgett & 

Lanigan, 2018). Therefore, being knowledgeable of how ACEs can affect students’ school 

performance might be informative for understanding learning needs.
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Reading and Math Standards  

While ACEs can impact learning for students, it is important to note that students are 

typically expected to progress through a sequence of reading and math skills from grade to grade. 

These can be organized by skill or grade level across subjects. These can be informed by national 

panels’ findings (National Institute of Child Health and Human Development [NICHHD], 2000; 

Renaissance Learning, 2012) and common core standards (National Governors Association 

Center for Best Practices & Council of Chief State School Officers [NGA & CCSSO, 2010], 

2010). See Table 1 for reading and math standards by grade. Data for Kindergarten through fifth 

grade.  
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Table 1 

Reading and Math Skills by Grade 

Grade Reading Skills  Math Skills 

Kindergarten  ● Recognize and produce rhyming 

words, 

● Count, pronounce, blend, and 

segment syllables in spoken words,  

● Blend and segment onsets and rimes 

of single-syllable spoken words,  

● Isolate and pronounce the initial, 

medial vowel, and final sounds in 

three-phoneme (consonant-vowel-

consonant [CVC]) words, and 

● Add or substitute individual sounds 

in simple, one-syllable words to 

make new words. 

 ● Count to 100 by ones and tens,  

● Write numbers from 0 to 20,  

● Count forward from a given number 

within the known sequence,  

● Add and subtract within 10 using 
objects or drawings to represent the 

problem,  

● Fluently add and subtract within 5,  

● Work with numbers 11 to 19 to gain 

foundations for place value,  

● Describe and compare measurable 
attributes such as weight and 

height,  

● Categorize and count objects,  

● Identify and describe the names of 
shapes and whether they are two to 

three-dimensional, and 

● Compose simple shapes to form 

larger shapes. 

First ● Expand the foundational skills of 

phonemic awareness by learning to 

distinguish long from short vowel 
sounds in spoken single-syllable 

words 

● Orally produce single-syllable words 

by blending phonemes including 

consonant blends,  

● Isolate and pronounce initial, medial 

vowel, and  

● Isolate and pronounce final 

phonemes in spoken single-syllable 

words, and  

 ● Relate a picture model to basic 

addition and subtraction facts,  

● Basic subtraction facts to 20 minus 

10,  

● Basic addition facts to 10 plus 10,  

● Understand the inverse relationship 

between addition and subtraction,  

● Add and subtract a 2-digit and 1-

digit number without regrouping, 

and  

● Determine missing addend and 

subtrahend in basic addition and 

subtraction fact number sentences. 
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● Segment spoken single-syllable 
words into their complete sequence 

of individual phonemes. 

Second ● Continue to learn foundational skills 

by distinguishing long and short 
vowels when reading regularly 

spelled one-syllable words and 

spelling-sound correspondences for 

additional common vowel teams,  

● Be capable of decoding regularly 

spelled two-syllable words with long 

vowels, as well as words with 
common prefixes and suffixes, 

identify words with inconsistent but 

common spelling-sound 

correspondences,  

● Recognize and read grade-

appropriate irregularly spelled 

words, and 

● Continue sufficient accuracy and 

fluency to support comprehension. 

 ● Add and subtract a collection of 

bills and coins,  

● Add two 3-digit numbers without 

regrouping,  

● Subtract a 3-digit number from a 3-

digit number without regrouping,  

● Add or subtract 2- digit numbers 

with one regrouping,  

● Determine missing addend and 

subtrahend in a number sentence 

involving 2-digit numbers,  

● Represent repeated addition as 

multiplication,  

● Recognize the number of equal 

groups using pictures,  

● Divide objects into equal groups 

using pictures, and 

● Identify a fraction as a part of a set 

of objects and as a part of a whole. 

Third ● Identify and know the meaning of 
the most common prefixes and 

derivational suffixes, as well as 

decode words with common Latin 

suffixes and multisyllable words,  

● Read grade-appropriate irregularly 

spelled words,  

● Continue to expand their ability to 

read accurately and fluently in 
support of comprehension with 

grade-level text, begin to read grade-

level prose and poetry orally with 
accuracy, appropriate rate, and 

expression on successive readings, as 

well as interpret them, and 

● Continue to use context to confirm or 
self-correct word recognition and 

 ● Add and subtract 3- and 4-digit 

numbers with regrouping,  

● Use a division sentence to represent 

objects divided into equal groups,  

● Know basic multiplication facts to 
10 x 10, and basic division facts to 

100 ÷ 10,  

● Locate a fraction on a number line,  

● Add or subtract cent amounts to or 

from whole dollar amounts and 

cents and dollars,  

● Compare fractions with like 

denominators or numerators, 

determine fraction pairs that total 1,  

● Recognize perimeter as an attribute 
of plane figures and distinguish 
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understanding, rereading as 

necessary. 

between linear and area measures,  

● Solve problems involving 

measurement and estimation of 
intervals of time, liquid volumes, 

and masses of objects, and 

● Solve real world problems 

involving perimeters of polygons, 
partition shapes into parts with 

equal areas. 

Fourth ● Use combined knowledge of all 
letter-sound correspondences, 

syllabication patterns, and 

morphology (e.g., roots and affixes) 
to read unfamiliar multisyllabic 

words accurately in and out of 

context,  

● Continue to expand their ability to 
read accurately and fluently in 

support of comprehension with 

grade-level text,  

● Read grade-level prose and poetry 
orally with accuracy, appropriate 

rate, and expression on successive 

readings, as well as interpret them, 

and 

● Continue to use context to confirm or 

self-correct word recognition and 

understanding, rereading as 

necessary. 

 ● Apply the distributive property to 
multiply a multi-digit digit number 

by a 1- or 2-digit number,  

● Multiply and divide money by a 1-

digit amount and multiply 3- and 2-

digit whole numbers,  

● Divide 3- and 1-digit whole 

numbers with and without 

remainders in the quotient, and 
identify and locate mixed numbers 

represented by a model,  

● Identify and locate improper 

fractions represented by a point on 
a number line and order fractions 

on a number line,  

● Add and subtract fractions with like 

denominators no greater than 10 

using models,  

● Compare, add, and subtract 

decimals through the hundredths 

place,  

● Multiply and divide money 

amounts by a 1-digit number, 

recognize angles as geometric 

shapes formed wherever two rays 

share a common endpoint, and 

● Recognize a line of symmetry for a 

two-dimensional figure.  

Fifth ● Continue to build on phonics and 

word recognition, and have the same 

tasks as in fourth grade, albeit with 

 ● Apply divisibility rules for 2, 5, or 

10, multiply a 3- or 4-digit number 

by a 3-digit number,  
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fifth-grade materials,  

● Continue to expand their ability to 

read accurately and fluently in 
support of comprehension with 

grade-level text,  

● Read grade-level prose and poetry 

orally with accuracy, appropriate 
rate, and expression on successive 

readings, as well as interpret them, 

and 

● Continue to use context to confirm or 
self-correct word recognition and 

understanding, rereading as 

necessary. 

● Divide multiple digit numbers by 
multiples of 100 or 1,000, and 

multi-digit number by a 1-digit 

number with or without a remainder 

and at least one zero in the quotient,  

● Divide a whole number with no 

remainder,  

● Solve a 2-step problem involving 

whole numbers,  

● Add and subtract fractions with like 
and unlike denominators greater 

than 10 and simplify the difference,  

● Add and subtract mixed numbers 

with like and unlike denominators 

and simplify the sum or difference,  

● Convert fractions with a 

denominator that is a factor of 10, 

100, or 1000 to decimal notation,  

● Multiply a money amount by a 2-

digit number,  

● Recognize volume as an attribute of 

solid figures, measure volume by 

counting unit cubes, and 

● Use a pair of perpendicular lines to 

define a coordinate system. 
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Standards in Reading 

Standards in reading have included five core skills students need to master to become 

proficient in reading. These skills are phonemic awareness, phonics, fluency, vocabulary, and 

comprehension (NICHHD, 2000); and these skills are integrated in the National Common Core 

Standards (NGA & CCSSO, 2010). Additionally, Print Concepts is a precursor skill for the core 

areas (NGA & CCSSO, 2010). The National Common Core Standards and the National Reading 

Panel both outline the skills that overlap and that are synthesized most easily by skill with grade 

level considerations within each skill.  

Print Concepts 

Print concepts are basic foundational skills that allow students to understand the 

organization and basic features of print (NICHHD, 2000). In kindergarten, students learn to 

follow words from left to right, top to bottom, and page-by-page. Also, students develop the 

understanding that words are separated by spaces in print, and that spoken words are represented 

in written language. This includes identifying upper and lower case letters and their sounds, as 

well as recognizing specific sequences of letters (NICHHD, 2000). In first grade, students build 

on kindergarten skills to recognize other distinguishing features of print, such as the first word, 

capitalization, and ending punctuation (NICHHD, 2000). 

Phonemic Awareness 

Phonemic Awareness is the capability to demonstrate understanding of spoken words, 

syllables, and sounds (i.e., phonemes; NICHHD, 2000; NGA & CCSSO, 2010). Phonemes are 

the smallest units of spoken language and are used singularly or multiple are blended to make 

words (NICHHD, 2000). For example, in the word “check” you can hear the three blended 

phonemes (ch/e/ck), and in the word “stop” you can hear four (s/t/o/p). Assessments of phonemic 
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awareness often have students isolate, identify, categorize, blend, segment, and delete specific 

sounds from words. These skills are emphasized in kindergarten and first grade in order for 

students to have the necessary foundation to learn other reading skills.  

Phonics and Word Recognition.  

Phonics is the use and understanding of letter-sound correspondences and the alphabetic 

code to read and spell words (NICHHD, 2000). Phonics and Word Recognition are overlapping 

skills that students learn and demonstrate by being able to apply grade-level phonics and word 

analysis in sounding out and decoding words (NGA & CCSSO, 2010). These skills start being 

taught in kindergarten and continue past fifth grade. Phonics and word recognition are key skills 

for reading fluency and comprehension (NGA & CCSSO, 2010). Assessments of phonics vary 

by grade, but generally consist of distinguishing corresponding letter and sound combinations 

when listening to, reading, or spelling words for common and irregular words (NGA & CCSSO, 

2010).  

In kindergarten, students are expected to demonstrate one-to-one letter-sound 

correspondences. This includes producing the primary sound or many of the most frequent 

sounds for each consonant, and associate the long and short sounds with common spellings for 

the five major vowels. Further, they are expected to read common high-frequency sight words 

(e.g., the, of, to, you, she, my, is, are, do, does), and distinguish between similarly spelled words 

by identifying the sounds of the letters that differ (NGA & CCSSO, 2010).  

In first grade, students build on what they have previously learned by identifying the 

spelling-sound correspondences for common consonant digraphs and decoding regularly spelled 

one-syllable words. Additionally, they are expected to know final -e and common vowel team 

conventions for representing long vowel sounds. First graders should learn that every syllable 
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must have a vowel sound to determine the number of syllables in a printed word, decode two-

syllable words following basic patterns by breaking the words into syllables, and read words 

with inflectional endings. They should also recognize and read grade-appropriate irregularly 

spelled words (NGA & CCSSO, 2010).  

In second grade, students should continue to learn foundational skills by distinguishing 

long and short vowels when reading regularly spelled one-syllable words and spelling-sound 

correspondences for additional common vowel teams. Second graders should be capable of 

decoding regularly spelled two-syllable words with long vowels, as well as words with common 

prefixes and suffixes. They should identify words with inconsistent but common spelling-sound 

correspondences, and recognize and read grade-appropriate irregularly spelled words (NGA & 

CCSSO, 2010). 

In third grade, students should be able to identify and know the meaning of the most 

common prefixes and derivational suffixes, as well as decode words with common Latin suffixes 

and multi-syllable words. They should read grade-appropriate irregularly spelled words (NGA & 

CCSSO, 2010). In fourth grade, students are expected to use combined knowledge of all letter-

sound correspondences, syllabication patterns, and morphology (e.g., roots and affixes) to read 

unfamiliar multisyllabic words accurately in and out of context (NGA & CCSSO, 2010). In fifth 

grade, students continue to build on phonics and word recognition, and have the same tasks as in 

fourth grade, albeit with fifth-grade materials (NGA & CCSSO, 2010).  

Fluency and Comprehension 

Fluency is a student’s ability to read with sufficient speed and accuracy to be able to 

comprehend what they are reading (Hasbrouck &Tindal, 2017). Comprehension is a student’s 

ability to understand what is being conveyed through the text that they are reading (National 
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Institute of Literacy, 2008). Because students in kindergarten are still building phonological 

awareness, phonics, and word recognition skills, fluency and comprehension are only briefly 

taught. These skills begin actively being learned by students in first grade and continue to 

develop past the fifth grade (NGA & CCSSO, 2010). Fluency is typically assessed through 

grade-level timed oral reading passages (Hasbrouck & Tindal, 2017). Comprehension is assessed 

through grade-level reading passages and the student is asked questions about the passage 

immediately after reading (Shanahan, 2010).  

In first grade, fluency and comprehension are shown through the student’s ability to read 

grade-level text with purpose and understanding. This is often viewed as accurately reading 

grade-level text orally with appropriate rate and expression on successive readings. Students also 

begin to use context to confirm or self-correct word recognition and understanding, rereading as 

necessary (NGA & CCSSO, 2010). In second grade, the emphasis is to continue sufficient 

accuracy and fluency to support comprehension. That means continuing to read orally grade-

level text with accuracy at the appropriate rate, and with correct expression on successive 

readings. Students at this level continue to use context to confirm or self-correct word 

recognition, and understand rereading as necessary (NGA & CCSSO, 2010). 

In third through fifth grade, the expectations remain the same; however, expectations are 

differentiated by grade-level materials.  Students continue to expand their ability to read 

accurately and fluently in support of comprehension with grade-level text. They begin to read 

grade-level prose and poetry orally with accuracy, appropriate rate, and expression on successive 

readings, as well as interpret them. These students continue to use context to confirm or self-

correct word recognition and understanding, rereading as necessary (NGA & CCSSO, 2010).  
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Standards in Mathematics  

The National Common Core Standards (NGA & CCSSO, 2010) and the National 

Mathematics Panel (Renaissance Learning, 2012) both outline the skills students need to 

progress in mathematics. In mathematics, the progression of skills requires mastery of discrete 

facts before moving to new skills (Renaissance Learning, 2012). For example, in math, a student 

is not able to understand the order of operations without first understanding how to add, subtract, 

multiply, and divide. Therefore, the progression of math skills is described by grade level in this 

section. Below is an overview of what skills are taught at each grade.  

Kindergarten 

At the completion of kindergarten, students should have gained foundational skills in 

mathematics. These skills include naming numbers, the count sequence, counting objects, and 

comparing numbers. Students should also learn that addition is putting together and adding to a 

set; whereas, subtraction is taking from a set. They should know shapes, shape components, and 

how to compose shapes (NGA & CCSSO, 2010; Renaissance Learning, 2012).  

First Grade 

By the end of first grade, students should have mastered beginning arithmetic. These 

skills include solving problems for addition and subtraction. This requires students to use 

equations, extend the counting sequence, and understand place value in relation to adding and 

subtracting. In first grade students also learn about measurements, data, and geometry. This 

should be facilitated through learning to measure lengths indirectly and by identifying length 

units. Students additionally should tell and write time, represent and interpret data, and reason 

with shapes and their attributes (NGA & CCSSO, 2010; Renaissance Learning, 2012). 
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Second Grade 

Students should continue to build on first-grade arithmetic skills by the completion of 

second grade. Some of the skills learned in this grade are the student’s ability to add and subtract 

within 20 and related addition and subtraction to measured length. Students are also expected to 

work with time, add or subtract bills or coins, represent and interpret data, and reason with 

shapes and their attributes (NGA & CCSSO, 2010; Renaissance Learning, 2012).  

Third Grade 

 In third grade, it is expected that students solve problems involving multiplication and 

division, and understand properties of multiplication and the relationship between multiplication 

and division. Students should solve problems involving the four operations, identify and explain 

patterns in arithmetic, and use place value understanding and properties of operation to perform 

multi-digit arithmetic. They should understand fractions as numbers and understand geometric 

measurement concepts of area related to multiplication and addition (NGA & CCSSO, 2010; 

Renaissance Learning, 2012). 

Fourth Grade 

Students should continue to use four operations with whole numbers to solve problems and gain 

familiarity with factors and multiples in fourth grade. They should have learned advanced 

concepts related to fractions, such as fraction equivalence and ordering, decimal notation for 

fractions, and compare decimal fractions. Students should also solve problems involving 

measurement and be able to convert measurements from a larger to a smaller unit. Geometric 

concepts of angle and measuring angles, and draw and identify lines and angles, and classify 

shapes by properties of their lines and angles are expected to be mastered (NGA & CCSSO, 

2010; Renaissance Learning, 2012).  
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Fifth Grade 

At the completion of fifth grade, students should have compiled additional skills in 

mathematics related to writing and interpreting numerical expressions, and analyzing patterns 

and relationships. They should apply and extend previous knowledge of multiplication and 

division to multiply and divide fractions, convert like measurement units within a measurement 

system, and understand concepts of volume related to addition and multiplication. Students 

should be capable of graphing points on a coordinate plane to solve real-world mathematical 

problems, and classify two-dimensional figures into categories based on their properties (NGA & 

CCSSO, 2010; Renaissance Learning, 2012). 

ACEs and Child Outcomes Related to Academic Achievement  

Reading and mathematics skill development requires the mastery of dependent and 

interrelated skills. If there are disruptions in learning the sequence of skills, the student may have 

further difficulties in the future as skills become more complex. ACEs might provide disruptions 

to learning reading and math skills as they can affect several areas related to learning.  

Biological  

ACEs have been linked to different neurological impacts for children (Crum et al., 2017). 

However, it is also important to note that individuals can be impacted differently by experiencing 

the same event. A situation that causes one individual minimal stress could be an extremely 

stressful situation for another individual, which could result in different outcomes (Florencio et 

al., 2017; Morton & Berardi, 2018; Smeets et al., 2009). Nonetheless, three regions of the brain 

that are important for cognitive functioning related to academics are the prefrontal cortex, 

cerebellar vermis, and hippocampus. These areas are associated with executive functions such as 

intelligence, memory, language, and motivation (Siddiqui et al., 2008). Some cognitive functions 
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that are most likely to be impaired include converting short-term to long-term memories, abstract 

reasoning, and problem-solving (Morton & Berardi, 2018). Norepinephrine and cortisol are 

stress-response hormones produced by the body in threatening or stressful situations (Smeets et 

al., 2009). When high levels of these hormones are present for a long period of time, children are 

less likely to engage in academic tasks (Morton & Berardi, 2018). Therefore, there might be a 

biological underpinning for poorer academic task performance as a result of exposure to ACEs.  

Emotional  

In addition to biological impacts, children affected by ACEs typically have fewer 

emotional regulation skills, use effective coping strategies less, are more likely to express 

negative affect, and exhibit symptoms of depression (Maguire & Negash, 2016). These children 

also experience heightened anxiety due to disrupted bonds with caregivers, which could lead to 

limited interactions to learn coping or self-regulation skills central to anxiety management and 

emotional regulation (McKelvey et. al., 2018; Morton & Berardi, 2018). The persistent anxiety 

of those with ACEs could make it difficult for them to distinguish between threatening and non-

threatening situations. This can lead to an overreliance on automatic fight, flight, or freeze 

responses.  

The classroom setting is often a place where the pressure of social and educational 

demands could provoke anxiety responses and an individual who has experienced ACEs could 

feel threatened (Morton & Berardi, 2018). Flight response in the classroom setting might include 

skipping class, disengaged from interpersonal interactions, substance use, failure to complete 

assignments, or appearing withdrawn. Fight response in the classroom setting could be 

comprised of physical aggression, defiance, hyperactivity, and arguing. Freeze responses might 

be more difficult to observe. This response might be represented by students being severely 
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withdrawn and even an inability to remember recent events or information (Katz et al., 2021; 

McKelvey et. al., 2018; Morton & Berardi, 2018). 

Social 

There are social implications when students with ACEs struggle to distinguish between 

threatening and non-threatening situations. Their fight, flight, and freeze responses might be seen 

as inappropriate behaviors and further separate these students from their peers. Learning nuanced 

social interactions is a low priority for these students because of their heightened anxiety, and is 

made more difficult because of their limited coping skills (Crum & Moreland, 2017; Morton & 

Berardi, 2018). Therefore, even if they had opportunities to engage with other students and 

teachers in the classroom, they might lack the social skills and motivation. Additionally, teachers 

expect that when students are struggling with something or need help that they will verbally 

express it. Students who have experienced ACEs struggle to express their needs verbally due to 

their lack of social skills (Crum & Moreland, 2017; Zhang et al., 2013). They might fall behind 

academically, or seem withdrawn or defiant. An example of this that could be seen in the 

classroom is when a student is struggling with an assignment, instead of asking for help they 

may choose to ignore the assignment or engage in physically aggressive behaviors to avoid the 

assignment. When teachers begin to misinterpret these behaviors as strictly refusal it can result in 

lost educational opportunities for students (Morton & Berardi, 2018). This makes understanding 

the impacts of ACEs important for those in education to understand. 

Cognitive 

ACEs can also impact an individual’s cognitive ability, such as their intelligence quotient 

(IQ) and working memory. Students who have suffered ACEs often have a lower IQ (Young-

Southward et al., 2020).  There is evidence that their IQ standard scores are 7.5 points lower than 
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typically developing students on average (Delaney-Black et al., 2002). There is a correlation 

between the severity of ACEs by a child and IQ, where more severe ACEs for children are 

associated with lower overall IQ scores (Maguire et al., 2014). Additionally, research indicates 

maltreatment increases the risk of cognitive delays in children (Young-Southward, 2020). 

Therefore, if a student is being impacted by ACEs, such as experiencing maltreatment, it will 

likely impact their cognitive ability, and in turn, result in less desirable school performance. 

Academic Achievement 

Reading 

ACEs could have a negative impact on reading achievement. For instance, when given 

the Test of Early Reading Ability, children who have been exposed to ACEs score on average 

9.8 points lower than children who have not been exposed to ACEs when comparing standard 

scores (Delaney-Black et al. 2002). There has additionally been research to show that students 

with allocations of ACEs have high representation in the low reading achievement group, have 

significantly lower reading achievement rates, and were at three times the risk of lower reading 

skills compared to students who have not had any ACE allocations (Kiesel et al., 2016; Maclean 

et al., 2016). Research suggests that the more ACE scores you acquire, the more susceptible a 

child is to the negative impacts (Duan et al., 2015). A severe ACE score of four or more is 

considered severe, and those who suffer more severe ACEs have also demonstrated lower 

receptive vocabulary and significantly lower grades in spelling and English than their peers 

(Maguire et al., 2014). ACE score is identified as someone who has ACEs could be a contributor 

to disruptions in reading skill acquisition and development.  
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Math  

Math is another subject area that might be impacted when students experience ACEs. 

One study found that students impacted by ACEs scored significantly lower in mathematics 

compared to students who are not impacted by ACEs (Holmes et al., 2018). Other results show 

when given the Mini-Battery of Achievement Test to measure math skills, the strongest predictor 

of the score was chronic maltreatment (ACEs; Holmes et al., 2018). Children six to 10 years of 

age affected by ACEs have been shown to demonstrate consistently lower math scores over a 

three-year period when compared to unaffected children (R2 = .39; Coohey et al., 2011). 

Additionally, research suggests that there are statistically significant findings that indicate 

students who have a higher number of ACEs are more likely to fail to meet grade-level standards 

in mathematics (Blodgett & Lanigan, 2018). Overall, ACEs could result in deficits in 

mathematics performance for elementary school students.  

Challenges for Students with Autism Spectrum Disorder (ASD) 

Similarly to those impacted by ACEs, there are other populations that research has 

indicated to be at increased risk for academic deficits. One group known to current research to 

additionally be at increased risk for academic deficits is students with Autism Spectrum Disorder 

(ASD). In addition to this increased risk for those with ASD, there are additional challenges 

which should be noted that these students are impacted by. Students with ASD struggles with 

their social, sensory, motor, and cognitive processing (Lindsay, et al., 2013).  They commonly 

have awkward interactions with peers, lack the desire to interact with them, exhibit inappropriate 

social and emotional behaviors, and have limited gesture use and facial expressions (American 

Psychiatric Association [APA], 2013). Further, this can disrupt their learning because they are 

unable to interpret their social environment appropriately. They have difficulty socially 
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communicating with their teacher and peers, which could cause disruptions in comprehending 

instructions. 

There are many explanations provided by research to explain the challenges mentioned 

that students with ASD face. First, ASD is a complex neurodevelopmental disorder which could 

result in an individual having difficulties in social interaction and communication (APA, 2013). 

This disorder can be characterized by atypical social communication and restricted behaviors and 

interests (APA, 2013). A quarter of people with ASD will not have communication deficits 

(Ganz & Flores, 2008); however, this means over half of those with ASD struggle with 

interpersonal communication. For some with ASD, there is a preference for sameness in routines 

and reliance on a structured schedule. Preservation of sameness is often exhibited by those with 

ASD causing them to become anxious and perseverative about maintaining the same routines 

and activities (Lionello-DeNolf et al., 2010). Additionally, hyperreactivity and hyporeactivity to 

sensory aspects of the environment can also occur (American Psychiatric Association, 2018; 

Mash & Wolfe, 2016). Individuals with ASD might have atypical sensory experiences and 

responses; therefore, they might have a reduced ability to respond as expected on some tasks that 

are thought of as routine for children (Feldman, 2019).    

Autism Spectrum Disorder 

Across the Autism Spectrum, there are characteristics that differentiate the level of 

functioning between individuals with Autism. According to the Diagnostic and Statistical 

Manual of Mental Health Disorder, Fifth Edition (DSM-5), there are five diagnostic components 

of ASD including persistent deficits in social communication and social interaction across 

multiple contexts, restricted, repetitive patterns of behavior, interests, or activities, symptoms 

presented in the early developmental period, symptoms cause clinically significant impairment in 
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social, occupational, or other important areas of functioning, and the disturbances are not better 

explained by intellectual disability (APA, 2013). Within the diagnostic criteria for children with 

ASD, diagnoses are further specified as having ASD with or without accompanying intellectual 

impairment, with or without accompanying language impairment, and whether it is associated 

with a known medical, genetic, neurodevelopmental, mental, or behavior disorder (APA, 2013). 

There are varying levels of severity of ASD. Severity is determined by social communication 

impairments and restricted, repetitive patterns of behavior (APA, 2013). Further, the DSM-5 

indicates children with ASD frequently have an intellectual disability and/or a language 

impairment in conjunction with their ASD diagnosis (2013). Whether or not intellectual 

disability or languages impairments are additionally identified for those diagnosed with ASD, 

there are impairments commonly seen to some degree in social interaction, motor skills, and 

speech patterns (APA, 2013; Glambattista et al., 2019). 

School Functioning 

In school, classrooms have a schedule that could easily be disrupted by a number of 

different things, such as fire drills or alternative bell schedules. Any disruption to this schedule 

can be a trigger for a student with ASD and cause them to become stressed, anxious, or act out 

(Lionello-DeNolf, 2010). This can disrupt the learning process because students with ASD 

become preoccupied with the specific change in the schedule, rather than trying to focus on 

academic subjects. Students with ASD also can struggle to remain focused in the classroom due 

to sensitivity to sounds, textures, or light (Muskett, 2019). These distractions might frequently 

draw their attention away from instruction on academic skills.  

Students with ASD also struggle to understand how to play and interact with their peers 

and adults, which can cause the student to face additional challenges in the classroom. Although 
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students with ASD may have the same intellectual ability as their peers, their social deficit can 

cause them to be unable to understand how to respond to what is being asked of them 

consequently causing them to misuse social interactions for learning in school (Ganz & Flores, 

2008). These students might attend to more details than are needed for a particular task. This 

could make it difficult to know what they understand, and educators or parents could 

misinterpret what these children communicate as inattention or misunderstanding of the task 

(APA, 2013; Mash & Wolfe, 2016). This could show as lower scores on assessments related to 

academic skills.  

Additionally, teachers may struggle to support the needs of students with ASD. Teachers 

struggle to connect interpersonally with these students and manage their behavior (Lindsay et al., 

2013). Teachers experience insufficient training to address the social barriers faced by students 

who have ASD (Lindsay et al., 2013). Overall, teachers do not believe that they have adequate 

training to create an inclusive environment to promote peer inter action for students with ASD. 

Teachers cite communication barriers and behavior problems exhibited by students with ASD as 

limiting peer understanding or acceptance, which often leaves students with ASD excluded from 

peer activities (Lindsay et al., 2013). Students with ASD can have additional struggles in the 

classroom due to teachers’ limited knowledge of or supports for inclusionary practices for these 

students in the classroom. This could limit the amount of the curriculum that students with ASD 

receive in their respective classrooms.  

Potential Experience of ACEs for Students with ASD 

Students generally appear to be educationally impacted by ACEs, where research 

suggests that ACEs could hinder reading and mathematics performance. In the same way, 

students with ASD, who experience ACEs, could potentially experience the same disruption to 



 

 
 

21 

their education. ACEs can affect so they are less engaged, have more difficulty concentrating, 

and present more disruptive behaviors in class (Morton & Berardi, 2018). This might lead to 

additional performance reductions in reading and mathematics. Further, students with ASD 

experience school difficulties, irrespective of their experiences with ACEs. On top of the school 

difficulties students with ASD already experience, ACEs could compound these difficulties and 

make their learning experience even more challenging. Although there are known scholastic 

difficulties for these students diagnosed with ASD, it might be helpful to educators to investigate 

the relationship between their students’ reading and mathematics difficulties and the amount 

and/or types of ACEs these students encounter. Further exploration and research regarding the 

interaction between academic difficulties and ACEs for students with ASD can make a major 

impact on the effectiveness of teaching strategies used in the classroom.  
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Purpose 

The purpose of this review is to examine the academic achievement in reading and 

mathematics and ACEs experienced by students who have ASD. Also, to identify if any research 

has examined the interaction between ACEs and reading or mathematics performance for 

students with ASD. This was done by reviewing relevant literature regarding ACEs and 

academic outcomes for students with ASD. Research suggests that ACEs can negatively impact 

all students’ academic performance in reading and mathematics (Holmes et al., 2018), and 

students with ASD already face challenges with scholastic performance (Lindsay et al., 2013). 

Therefore, it would be a contribution to educators to have a clear idea of ACEs students with 

ASD experience, the reading and mathematics struggles these students might have and if ACEs 

and reading and mathematics difficulties interact to compound difficulties for these individuals. 

The goal would be to inform educational practices by identifying potential areas of social and 

academic skills needs, as well as establish if research has connected ACEs with academic skills 

in students with ASD. The three research questions for this literature are:  

1. What are reading and math achievement ability levels for students with ASD 

compared to general education students?  

2. What type of ACEs or maltreatment do students with ASD experience?  

3. What proportion of studies have looked at the interaction between ACEs and 

academic achievement for students with ASD? 
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Method 

Article Selection Pool 

To find articles related to reading and math achievement and ACEs of students with 

ASD, an electronic search was completed using EBSCOhost. EBSCOhost contains the following 

databases: APA Psyc Articles, APA Psyc Info, Education Resources Information Center (ERIC), 

Psychology and Behavioral Sciences Collection, and Teacher Reference Center. An electronic 

search of the words and word combinations included: literacy, phonics, phonemic awareness, 

reading, mathematics, early numeracy, academic outcomes, Autism, ASD, Asperger’s, adverse 

childhood experiences, maltreatment, neglect, elementary school, and primary school. The article 

search focused on only peer-reviewed empirical studies. 

Outcomes Classifications 

Reading  

The studies were reviewed and coded for literacy outcomes related to the five areas of 

reading: R1 = phonemic awareness skills, R2 = phonics and word recognition skills, R3 = 

fluency, R4 = vocabulary, and R5 = comprehension (NICHHD, 2000). These literacy skills were 

coded within an excel file along with the specific measure(s) used and the related effect size for 

comparisons to neurotypical peers.  

Math  

The studies were reviewed and coded for mathematics skills related to calculation, math 

reasoning, and time competencies and coded as follows: M1 = calculation, M2 = math reasoning, 

and M3 = time competencies. Calculation included outcomes from standardized assessments 

such as Wechsler Objective Numerical Dimensions (WOND) numerical operations, Cognitive 

Developmental Skills in Arithmetic (CDSA) procedural calculation, and Woodcock Johnson 
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(WJ) calculation. Math reasoning outcomes included WOND mathematics reasoning, CDSA 

contextual tasks, and WJ applied problems. Time competency outcomes included subtests from 

Time Competencies Test (TCT) which assessed time related math development such as clock 

reading, time intervals, time-related word problems, and calendar use (Titeca et al., 2015).  These 

mathematics skills were coded within an excel file, along with the specific measure(s) used, and 

related effect sizes for comparisons to neurotypical peers, if applicable.  

ACEs 

            Articles were reviewed for ACEs, maltreatment, and neglect. There is substantial overlap 

between these concepts; therefore, all three were used when searching for articles. ACEs include 

many different types of neglect and maltreatment of children, such as physical abuse, sexual 

abuse, verbal abuse, physical neglect, emotional neglect, domestic violence, and neighborhood 

violence. Additionally, ACEs also contained a family member who is diagnosed with other 

mental illness, addicted to alcohol or another substance, in prison, witnessing a parent being 

abused; or losing a parent to separation, divorce, or death (Finkelhor, 2020). These ACE factors 

were coded within an excel file as not present = 0 and present = 1.  
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Interaction between Academic Outcomes and ACEs 

 The studies were coded to determine if they contained an interaction between academic 

outcomes and ACEs. They were coded 0 = no interaction examined or 1 = an interaction between 

ACEs and academic outcome(s) was examined.  

Student and Study Characteristics  

            There are specific student characteristics that were looked at when reviewing articles 

such as demographic information related to age, race, ethnicity, and gender of the students. This 

information in addition to study characteristics, such as sample size, were recorded within an 

excel file.  

Procedures  

  When gathering and reviewing the articles, an excel spreadsheet was created to organize 

and code for the review outcomes, and student and study characteristics. This spreadsheet was 

reviewed and duplicate articles were removed. Initial search results consisted of 402 studies 

which was screened based on inclusionary and exclusionary criteria. The inclusionary criteria 

included literacy, mathematics, or ACEs related outcomes, and students identified with ASD, 

and empirical studies. The exclusionary criteria included articles published before the 2000’s, 

opinion and theoretical pieces, as well as strictly qualitative studies. After reviewing articles for 

inclusionary and exclusionary criteria, the articles were reduced to create a final set of 22 studies 

for the current literature review.  
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Figure 1 

The PRISMA Diagram for the Current Review (Page et al., 2021) 

 

Note. Full text articles were excluded due to being case studies, not providing specific 

achievement data, retrospective accounts of adult participants, and having only a minor  

portion of students with ASD within the sample.  
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Interrater Reliability 

Interrater reliability was assessed for 23% (n = 5) of the final article pool. The level for 

adequate reliability was expected to be 80% or greater overall accuracy between raters when 

coding the articles. The codes that were assessed for interrater reliability were ASD, ACEs 

identified, and agreement on the reading and mathematical skills addressed in the articles. There 

were three related articles used in training. Coder was given these articles and asked to code the 

articles for identified students with ASD, and the outcomes related to this review. After the 

articles were coded, the codes were analyzed to determine the level of interrater reliability. The 

total number of agreements were divided by the total number of codes. Overall accuracy 

exceeded 80% between the select codes and the review proceed. There were 112 total number of 

agreements which was divided by the total amount of 120 total codes for the portion of studies 

used in assessing interrater reliability. Interrater reliability was 93%.  

Analysis Plan  

After coding study and student characteristics, academic outcomes, and ACEs, the 

number of included studies were reviewed to determine the frequency of studies of each 

academic outcome and the frequency of the types of ACEs. Demographic information was 

recorded to determine the backgrounds of students related to sampled studies. The effect sizes 

for comparison across students with autism and neurotypical peers on academic skills were 

recorded. The types of ACEs were recorded and coded based on related types of events (e.g., 

physical abuse, emotional neglect, etc.) and rank ordered by proportion of occurrence. This was 

done to determine the most common type of ACEs or maltreatment that students with ASD 

experience. The number of studies that examined the interaction of ACEs were coded and the 

proportion relative to the total number of studies were computed to identify the proportion of 
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studies that examined the interaction between ACEs and academic achievement for students with 

ASD.  
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Results 

Description of Studies 

Twenty-two studies were included in this literature review. The majority of these studies 

focused solely on elementary age children for this population. However, some articles had 

student outside of the typical age range for elementary school students.  

Demographics  

The race and ethnicity percentages were recorded for the participants in each study as 

indicated in Table 2. Two studies included participants with ASD in their total sample of 

neurodevelopmental disability participants but did not provide the exact number or proportion of 

participants with ASD. These studies included brings the participant total to 20,132. There were 

7,460 ASD participants from the 20 studies which provided a specific ASD total. Of the studies 

included, 17 included racial and ethnicity demographics for their totaled participants. Eleven 

studies included White participants (50.2% - 92.2%). nine studies that included Black 

participants (2.8% - 16.5%), three studies included Asian participants (1.2% - 100%), eight 

studies included Hispanic/Latinx participants (1.9% - 100%), and two studies included American 

Indian/Alaskan Native students (1% - 1.9%). The age of participants was recorded for each 

study. Of the studies included, all 22 reported age statistics. Seventeen of these studies reported 

the average, whereas six reported the age range. The ages within the study range from birth to 17 

years of age. The majority of these studies held an average or were within range of 7 to 11 years 

of age. Articles which included participants above typical elementary age children were included 

if there were elementary aged children within the study. Lastly, the gender of participants was 

recorded for each study. Of the studies included, 18 reported the gender of the participants. 
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These studies included majority males which ranged from 50.6% to 95% male participants. 

However, one study had all female participants.  
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Table 2 

Demographic Data of Included Studies 

 

 
   Ethnicity (%) 

Author (Year) 

 

 

Total 

ASD 

N 

Males 

% 

 

Age  

M/ 

Range 

White Black Asian L/H AI/AN Other UN 

Berg et al. 

(2016) 
1611 82 10.37 61.3 10.6  18.8  9.2  

Berg et al. 

(2018) 
1624 82.1 10.31 60.5 10.5  18.5  9.2  

Brenner et al. 

(2018) 
350 79 12.90 79     21  

Cardoso-

Martins et al. 

(2015) 

38 NR 8.80    100    

Christoffersen  

(2019) 
2091 NR 7-18      100  

Dinkler et al. 

(2017) 
8172b 50.6 9.0      100  

Duan et al. 

(2015) 
138 77 3.5   100     

Fisher et al. 

(2019) 
378 NR 10 80.8     19.2  

Gotby et al. 

(2018) 
4500b 0 9-12      100  

Hall-Lande et 

al. (2015) 
162 NR 6-10a 88.3 6.8 1.2 1.9 1.9   

Jones et al. 

(2009) 
100 91 15.5       100 

Karpur et al. 

(2019) 
1254 79.5 0-17 52.2 16.5  23.4  8.0  

Kerns et al. 

(2017) 
1280 82.8 11.5 62.3 11  17.7  9.0  
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Note.  M = mean; R = range; L/H = Latino/Hispanic; AI/AN = American Indian/Alaskan Native;  

UN = Unspecified; NR= Not Recorded; aMost common age range of first involvement with CPS for children 

with ASD. bASD included within neurodevelopement disability sample. 

 

 

 

  

Author (Year) 

bTotal 

ASD 

N 

Males 

% 

Age  

M/ 

Range 

White Black Asian L/H AI/AN Other UN 

Kirk et al. 

(2017) 
23 83 7.2       100 

Knight et al. 

(2018) 
167 80.7 5.67       100 

Lucas & 

Norbury 

(2018) 

40 95 7-13       100 

McDonnell 

(2019) 
607 NR 8.0        

Pfeffer (2016) 262 78 11.07 92.2 2.8    5.6  

Rigles (2017) 1188 83 11.52 65 11  16  8.0  

Schneider et 

al. (2019) 
1254 68.7 12.23 78.6 6.5   1.0 9.7  

Titeca et al. 

(2015) 
121 83.47 6-10       100 

Wei et al. 

(2015) 
130 86.36 7.57 81.31 6.22  8.32    
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What are reading and math achievement ability levels for students with ASD compared to 

general education students? 

Of the studies included, there were seven that examined the relationship between reading 

and/or math achievement. Six of these provided data related to reading outcomes and five 

provided relevant math outcomes of children with ASD. The reading and math outcomes were 

coded by the specific skill being assessed, as seen in Table 3. Some studies provided effect sizes 

compared to normative sample means and standard deviations (SD). However, when this was not 

provided, the ASD population mean standard score (SS) and SD were calculated compared to the 

normative sample as indicated in Table 3.  

The outcomes related to phonemic awareness consistently indicated poorer phonemic 

coding skill for children with ASD compared to TD peers with the majority indicating significant 

effects. Studies that looked at phonics indicated a range of outcomes (d = 0.78 to d = -1.63). The 

majority of phonics outcomes from medium to negligible effects compared to normative means 

or the TD sample included within the study. Fluency outcomes represented within the studies 

were coded in addition to the skill in which fluency was being assessed as represented in Table 3. 

These outcomes ranged from medium to large positive effects (d = 0.78) to large negative effects 

(d = -1.63). However, the majority of these outcomes (63.64%) suggested fluency deficits for 

children with ASD compared to TD peers. There were only two outcomes within the research for 

vocabulary outcomes. Both outcomes indicated receptive vocabulary deficits with large effects 

for children with ASD (d = - 0.72; d = - 0.78). There were four comprehension outcomes coded 

within the studies. All outcomes indicated a reading comprehension deficit for children with 

ASD, with medium to large effects.  
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There were three results that provided calculation outcomes. All three outcomes indicated 

significant deficits in calculation skills for children with ASD that spanned from medium to large 

effects (r = - 0.47; d = - 0.70; d = - 0.97). The same studies looked at math reasoning, two of 

which found similar deficits for students with ASD on this math skill (d = - 0.83; d = - 1.87). 

However, results from the other two indicated children with ASD were superior in math 

reasoning compared to TD children (r = - 0.47). Outcomes for time competency skills were also 

indicated to be a significant deficit for children with ASD (r = - 0.63; r = - 0.69). 
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Table 3 

Reading and Math Outcomes for Children with ASD 

 

Author (Year) Assessment Codes Outcomes 

Reading Outcomes 
   

Cardoso-Martins et al. (2015) TDE word reading 
R2 d = 0.02 (p  .05) 

 
PPVT nonword reading 

R1 d = - 0.38 c 

 
PPVT comprehension 

R5 d = - 0.53 (p  .05) 

 
PPVT receptive vocabulary 

R4 d = - 0.72 (p  .01) 

Jones et al. (2009) WORD: basic reading 
R2 d = - 0.84c (p  .001) 

 
WORD: RC  

R5 d = -1.38c (p  .001) 

 
TOWRE: SWE  

R2 / R3 d = -1.20c (p  .001) 

 
TOWRE: PDE  

R1 / R3 d = -0.91c (p  .001) 

Kirk et al. (2017) PPVT receptive vocabulary 
R4 d = -0.78c 

 
Phonological Abilities Test 

R1 68% 

Knight et al. (2018) CBM:LNF (Pre-K) 
R2 / R3 d = 0.78 (p  .001) 

 
CBM:LNF (K) 

R2 / R3 d = 0.67 (p  .001) 

 
CBM:LNF (1st) 

R2 / R3 d = 0.00 (p = .98) 

 
CBM:LSF(1st) 

R1 / R3 d = -0.61 (p  .001) 

 
CBM: PSF (1st) 

R1 / R3 d = -1.27 (p  .001) 

 
CBM:NWF(1st) 

R1 / R3 d = 0.04 (p = .79) 

Lucas & Norbury (2018) TOWRE: SWE 
R2 / R3 

𝑝
  = - 0.42 (p  .001) 

 
TOWRE: PDE 

R1 / R3 
𝑝
  = - 0.33 (p  .001) 

 
NARA accuracy 

R2 
𝑝
  = - 0.48 (p  .001) 
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Note. TDE = Test of School Performance; PPVT = Peabody Picture Vocabulary Test;  

WORD= Wechsler Objective Reading Dimensions; RC = reading comprehension; SWE = sight 

word efficiency; PDE = phonemic decoding efficiency; CBM = curriculum-based measure;  

LNF = letter naming fluency; LSF = letter sound fluency; PSF = phonemic segmentation 

fluency; NWF = nonsense word fluency; TOWRE = Test of Word Reading Efficiency,  

WJ = Woodcock-Johnson; LWI = letter word identification; CTOPP = Comprehensive Test of 

Phonological Processing; RLN = rapid letter naming; PC = passage comprehension;  

WOND = Wechsler Objective Numerical Dimensions; CDSA = Cognitive Developmental Skills 

in Arithmetic; R1 = phonemic awareness; R2 = phonics; R3 = fluency; R4 = vocabulary;  

R5 = comprehension; M1 = computation; M2 = math reasoning; M3 = time competencies; 
c calculated compared to normative sample mean and standard deviation, p-value not computed 

 

Author (Year) 

 

Assessment Codes 
 

Outcomes 
 

 
NARA comprehension 

R5 
𝑝
  = - 0.54 (p  .001) 

Wei et al. (2015) WJ: LWI 
R2 d = - 0.98c (p  .05) 

 
CTOPP: RLN 

R2 / R3 d = - 1.63c (p  .05) 

 
WJ: PC 

R5 d = - 1.64c (p  .05) 

Math Outcomes  
  

Jones et al. (2009) WOND (numerical 

operations) 

M1 d = - 0.70c (p  .001) 

 
WOND (mathematics 

reasoning) 

M2 d = - 0.83c (p  .001) 

Kirk et al. (2017) Give-a-Number 
M2 70% 

Titeca et al (2015) CDSA: Procedural 

Calculation (1st) 

M1 r = - 0.47 (p = .009) 

 
TCT: Time-related 

Competences (1st) 

M3 r = - 0.63 (p = .001) 

 
TCT: Time-related 

Competences (3rd) 

M3 r = - 0.69 (p = .000) 

 
CDSA: Contextual Tasks 

(4th) 

M2 r = 0.67 (p = .001) 

Wei et al. (2015) WJ: Applied Problems 
M2 d = - 1.87c, (p  .05) 

 
WJ: Calculation 

M1 d = - 0.96c, (p  .05) 
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What type of ACEs or maltreatment do students with ASD experience?  

There were 15 studies included within this review that were found to have data on ACEs 

related to children with ASD. Table 4 indicates the percentage (%) of studies in which ACEs 

were included from most to least prevalent. All categories identified as ACEs were included and 

identified as risk factors for children with ASD. It was found that all ACEs were identified as 

impacting children with ASD.  The most prevalent ACEs (≥ 53%) indicated were domestic 

violence, physical abuse, mental illness of another within the home, and substance abuse of a 

parent of caregiver, respectively. 

What proportion of studies have looked at the interaction between ACEs and math or 

reading achievement for students with ASD? 

When analyzing the data for articles that measured the interaction between ACEs and 

math or reading achievement for students with ASD, there were zero (0%) articles.  
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Note. DV = domestic violence; P = physical abuse; MI = mental illness; SA = substance abuse; S = sexual 

abuse; PS = parental separation; PF = poverty factors; NV = neighborhood violence; IN = incarceration; E = 

emotional abuse; PD = parental death; N = neglect; D = discrimination; Percentages rounded to the nearest 

whole number. 

Table 4 

ACEs Indicated for Children with ASD by Study 

 Types of Adverse Childhood Experiences  

Author (Year) DV P MI SA S PS PF NV IN E PD N D 

 

Berg et al. (2016) 
X  X X  X X X X  X  X 

Berg et al. (2018) X  X X  X X X X  X  X 

Brenner et al. 
(2018) 

 X   X     X    

Christoffersen 
(2019) 

X  X X  X X       

Dinkler et al. 
(2017) 

 X   X     X  X  

Duan et al. (2015)  X            

Fisher et al. (2019)            X  

Gotby et al. (2018)     X         

Hall-Lande et al. 

(2015) 
X X X X X  X   X  X  

Karpur et al. (2019) X X X X X X   X X    

Kerns et al. (2017) X  X X  X X X X  X  X 

McDonnell et al. 
(2019) 

 X   X     X  X  

Pfeffer (2016) X X   X   X  X  X  

Rigles (2017) X  X X  X X X X  X  X 

Schneider et al. 
(2019) 

X X X X  X X X X  X   

% studies 

included ACE 
60% 53% 53% 53% 47% 47% 47% 40% 40% 40% 33% 33% 27% 
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Discussion 

The purpose of this study was to examine the relationship between ACEs and math and 

reading achievement for students with ASD. Academic skills outcomes included phonemic 

awareness, phonics, fluency, vocabulary, comprehension, mathematic calculation, and 

mathematic word problems. When reviewing reading outcomes measured, the majority of 

research indicated achievement deficits in all five areas for children with ASD compared to TD 

peers with medium to large effects. However, opposing findings indicated that these children 

performed significantly better than the normative sample on letter-naming fluency in pre-

kindergarten and kindergarten. However, this decreased to a negligible effect upon reaching first 

grade. Other negligible effects indicated included word reading and nonword fluency. Results of 

math outcomes indicated potential deficits in calculation, math reasoning, and fluency. However, 

one article indicated superior math reasoning skills for children with ASD. When reviewing data 

collected for ACEs, all categories were identified as impacting children with ASD. There were 

zero results which examined the relationship between ACEs and math or reading achievement 

for children with ASD.  

Upon analyzing reading outcomes, there was a consistent pattern seen between phonics 

and comprehension. When comparing basic reading, word reading, reading accuracy, and letter-

word identification outcomes to comprehension outcomes within studies, all studies indicated a 

greater negative effect for comprehension. This supports previous findings that comprehension 

skills are typically less developed than word reading skills for children with ASD (Nation et. al., 

2006).  Findings of Cardoso-Martins et al. (2015) suggested there was no indication that word 

literacy skill of children with ASD are less congruent compared to TD peers. Some studies 

provided reasoning behind conflicting research such as this. Multiple studies suggest that when 
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ASD average achievement scores do not provide a true representation of academic achievement 

of the ASD population when compared to normative samples due to the vast discrepancies and 

abilities between children with ASD (Jones et al., 2009; Lucas & Norbury, 2018; Wei et al., 

2015). Multiple studies provided separate data on subgroups of children with ASD within their 

sample. One study separated the sample into groups with and without language deficits (Lucas & 

Norbury, 2018). Findings indicated that children without language deficits performed similarly 

to TD peers on single-word and passage reading. Additionally, findings noted by Lucas & 

Norbury (2018) indicated a positive correlation between independent reading and reading 

achievement for both groups of children with ASD. Other research separated their sample into 

high performing, hyperlexia, hypercalculia, and low-functioning groups (Wei et al., 2015). There 

were significant differences within subgroups which suggests there are other variable which 

impact achievement outcomes rather than ASD being the variable that suggests lower 

achievement of this population (Wei et al., 2015). 

When reviewing math outcomes, the majority of findings suggest that calculation, math 

reasoning, and time competency skills are less developed for children with ASD compared to TD 

peers. When looking at the relationship between calculation and math reasoning, the majority of 

studies found that children with ASD have a larger skill deficit in math reasoning compared to 

calculation. However, Titeca et al. (2015) indicated significant effects for children with ASD 

having greater math reasoning skills. However, it was suggested this was potentially due to the 

type of items assessed being short and clear sentences rather than including irrelevant 

information for them to interpret and comprehend (Titeca et al., 2015). Other research indicated 

that multiple subgroups within the ASD population have similar achievement to TD peers in 

calculation math reasoning (Wei et al., 2015). However, time competency skills are indicated to 
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be more challenging for children with ASD due to it being a more abstract concept, lacking 

concrete representations (Titeca et al., 2015).  

When reviewing studies there were difference experiences considered ACEs throughout 

research. The most common terms that required further elaboration to researchers used to 

identify inclusion criteria for results were maltreatment (e.g. witnessing family violence, death, 

incarceration, or substance abuse of a parent, mental illness, parental separation, physical, 

emotional, and sexual abuse or medical neglect, etc.; Berg et al., 2018; Dinkler et al., 2017; Hall-

Lande et al., 2015), neglect (e.g. medical, emotional, brutality, child abuse, hospitalization from 

intentional injury; Christoffersen, 2019; Fisher et al., 2019; Hall-Lande et al., 2015), and 

violence (e.g. physical abuse, battery, duress, threats; Chirstoffersen, 2019). Due to there being a 

broad range of adverse experiences, the terms “maltreatment” and “neglect” were used within the 

search for this study. This proved to be beneficial in finding relevant research for this study 

because many studies looked at a broad range of experiences children with ASD were impacted 

by that are considered ACEs but were not identified as such within their study. For this purpose 

of this study, when these broad terms were used to classify the type of experience, it was coded 

within the ACE it related to. 

When reviewing the studies included within the research, there were no studies that 

examined the relationship between ACEs and reading or math achievement for children with 

ASD. There are three points that lead to the need for this interaction to be researched. First, 

studies have indicated ACEs commonly produce negative outcomes for otherwise typically 

developing children in their academic achievement (Duke, 2020) Second, research has indicated 

that children with ASD are at an increased risk to experience ACEs (Christoffersen, 2019). 

Third, other research has indicated the additional challenges this population faces with their 
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academic achievement compared to typically developed peers (Jones et al., 2009; Wei et al., 

2015). Therefore, additional research could determine if there is an impact of ACEs on academic 

performance, which would cause further challenges for children with ASD in schools.  

Limitations 

There are limitations to make note of within this study. The first limitation to mention is 

the lack of research regarding the impact ACEs potentially have on math and reading 

achievement of children with ASD. More research on this topic could provide insight to potential 

barriers students with ASD face in addition to the other challenges they face. Additionally, it 

could open the door to finding solutions, which could lead to helping increase academic skills of 

children with ASD. The second limitation of this study is the terms used (e.g., maltreatment, 

neglect, violence, etc.) are broad terms used within the studies. When the terms were further 

elaborated on in some studies, they often resulted in different meanings between studies. Some 

studies did not elaborate on specific events that were included within the terms of the studies. A 

potential solution to this would be to encourage authors to include the specific types of events 

that were coded for each term when it is an outcome related to the study. Lastly, a limitation of 

this study was that language barriers were not coded for. Some studies separated their ASD 

sample with and without language delays. Due to language delays playing a role in ACEs it 

could be important to understand whether or not students with ASD have an increased risk of 

being impacted by ACEs or if it is actually students with language delays who are at an increased 

risk, with ASD being a confounding variable.  
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Implications 

This study highlights those children with ASD are at increased risk for being impacted by 

ACEs and having increased difficulty in academic achievement. However, research has 

suggested that ASD is often a confounding variable which is identified when separating 

subgroups of children within this population based on other factors, such as language or 

cognitive deficit. This information is relevant for school psychologists to be aware of when 

assessing children with ASD with more awareness of symptoms from ACEs that could be 

confused with ASD symptoms (e.g., not verbally expressing needs). Further, research indicating 

increased deficits of academic areas over time, most commonly reading comprehension, allows 

school psychologists to be aware of this pattern and further examine data during evaluations to 

determine if the pattern is true for the student and provide additional supports. Lastly, this study 

identifies the need for extended research on the relationship between ACEs and academic 

achievement for children with ASD. Extended research in this area for children with ASD could 

provide insight to additional challenges children with ASD are impacted by which would in turn 

allow educators to identify specific supports and protective factors would be most beneficial in 

helping children with ASD become resilient and overcome this adversity.  
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