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Abstract

This case study describes the outcomes of a Saturday community intervention program for children suspected of or affected by
prenatal exposure to alcohol who exhibited learning deficits. Five children participated in the program and received individualized
interventions designed to address learning and academic deficits in either reading or mathematics. Often children affected by
prenatal alcohol exposure exhibit deficits with executive processes, including metacognitive functioning, that interfere with learning.
Instruction to improve metacognitive skills was incorporated into the intervention programs. The metacognitive training was adapted
from the Math Interactive Learning Experience (MILE) and targeted the children’s skills to plan, organize, shift, and evaluate
problem solving strategies. Standardized tests of nonverbal reasoning and academic achievement were administered before and
after the children received interventions to measure progress. The results indicated that four of the five children who participated
in the program showed clinically significant gains with scores increasing from the borderline or low average to the average range
on measures of nonverbal reasoning, reading comprehension, or mathematics reasoning. One child showed no gains on measures
of nonverbal reasoning and reading. A variety of factors including age, cognitive profile, session attendance, and access to special
education and other intervention services may have influenced the child’s progress. Overall, the case reviews suggest that the
interventions show promise to remediate learning problems of children affected by prenatal alcohol exposure in a community setting.
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Introduction

For more than 40 years, studies have shown that
prenatal alcohol exposure is associated with physical
abnormalities, or dysmorphia, growth delays, and
neurocognitive impairments (Jacobson, Jacobson,
Staton, Meintjes, & Molteno, 2011; Davis, Desrocher,
& Moore, 2011). Due to neurodevelopmental delays,
many children affected by prenatal alcohol exhibit
deficits in adaptive functioning and learning, especially
when interventions are not provided (Kodituwakku &
Kodituwakku, 2011). Research continues to examine
the teratogenic effects of intrauterine alcohol exposure
on development; yet few studies have investigated
effective interventions to address learning deficits
associated with prenatal alcohol exposure (Kodituwakku
& Kodituwakku, 2011; Bertrand, 2009; Kable, Coles, &
Taddeo, 2007).
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The purpose of this case study is to describe
outcomes from a Saturday, community-based
intervention program for children suspected of or
affected by prenatal alcohol exposure. Interventions
incorporated training to improve higher level reasoning
skills within remedial instruction to address deficits
either reading or mathematics (Kable, Coles, & Taddeo,
2007; Coles, Kable, & Taddeo, 2009; Bertrand, 2009).

Neurodevelopmental studies have identified a range
of functional deficits associated with prenatal alcohol
exposure. These functional problems are found to have a
neurological basis as supported by recent neuroimaging
studies (Coles & Li, 2011; Fryer et al., 2009; Wozniak,
et al., 2009; Li et al., 2008). Cognitive impairments
associated with prenatal alcohol exposure range from
global intellectual delays to specific cognitive deficits.
Many children affected by prenatal alcohol exposure
exhibit global intellectual delays with scores below 70 on
nationally standardized measures of intellectual abilities
with scores between 85 and 115 as average or within the
normal range (Sattler, 2004). Although not all children
affected by prenatal alcohol exposure exhibit overall
cognitive deficits, some exhibit specific impairments in
areas of attention, encoding, working memory, visuo-
spatial processing, decreased speed of processing, and
or executive functioning that impact their academic
performance, most notably in mathematics (Mattson,
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Crocker, & Nguyen, 2011; Kable, Coles, & Taddeo,
2007; Swanson, 2011).

Learning requires a closely linked network of
separate cognitive processes that include attention,
encoding, speed of information processing, working
memory, and long-term memory (Butterworth &
Kovas, 2013; Bayliss, Jarrold, Baddeley, Gunn, &
Leigh, 2005; St. Clair-Thompson & Gathercole, 2006).
These cognitive processes select, transform, store, and
retrieve information for further use. In addition to these
processes, executive functioning contributes to efficient
learning. For this case study, executive functioning is
defined as a set of cognitive processes that contribute to
the regulation of mental processes needed to complete
complex tasks (St.Clair-Thompson & Gathercole, 2006;
Hofmann, Schmeichel, & Baddeley, 2012). Specifically,
executive functioning refers to the abilities to inhibit
automatic or dominate responses, update incoming
information, and to shift among tasks or mental processes
(Hofmann, Schmeichel, & Baddeley, 2012; Marcovitch
& Zelazo, 2009; Wu et al., 2012; Marcovitch & Zelazo,
2009; St. Clair-Thompson & Gathercole, 2006).
Metacognition or the awareness of one’s learning and
the ability to allocate and regulate cognitive resources
is included within processes associated with executive
functioning (Hofmann, Schmeichel, & Baddeley, 2012;
Annervita & Vauras, 2006). Often children affected
by prenatal alcohol exposure exhibit deficits in one
or more of these cognitive processes that interfere
with learning and academic performance (St. Clair-
Thompson & Gathercole, 2006; Swanson, 2011; Kable,
Coles, & Taddeo, 2007; Mattson, Crocker, & Nguyen,
2011; Ware et al., 2012; Kully-Martens, Treit, Pei, &
Rasmussen, 2013).

Studies have shown that children and adolescents
affected by prenatal alcohol exposure score lower on tests
of academic achievement, especially in mathematics,
as compared to peers matched by age and cognitive
abilities (Coles et al., 1991; Howell, Lynch, Platzman,
Smith, & Coles, 2006; Streissguth, et al., 1994). Also,
children affected by prenatal alcohol exposure received
lower teacher ratings in overall school performance,
attending to class instruction, completing homework,
and getting along with peers (Streissguth et al., 1994;
Goldschmidt, Richardson, Cornelius, & Day, 2004).

Although studies have shown that deficits
associated with prenatal alcohol exposure impact
learning and meeting the demands of school, minimal
research has been completed to investigate interventions
to address difficulties directly related to academic and
school performance (Bertrand, 2009; Kable, Coles,
& Taddeo, 2007; Adnams et al., 2007). Two studies
examined interventions for children affected by prenatal
alcohol exposure that implemented metacognitive
training within instruction to improve basic reading
or mathematics (Adnams et al., 2007; Kable, Coles, &
Taddeo, 2007; Coles, Kable, & Taddeo, 2009; Bertrand,
2009). A pilot study conducted in South Africa examined
classroom interventions adapted from cognitive control
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therapy to improve metacognitive skills of 10 children
of low socioeconomic status affected by prenatal alcohol
exposure (Adnams et al., 2007; Riley et al., 2003). The
interventions focused on increasing engagement to
tasks, organizing thoughts, and awareness of actions.
The participants showed no gains in overall academic
skills. However, scores on post-test measures of
behavior trended toward clinical significance. The
children were reported to show improvements with
regulating emotional reactions, cooperating with
adults, and in their attitude and motivation toward
school (Riley et al., 2003). The findings suggested that
metacognitive training showed promise to improve
classroom behaviors (Adnams et al., 2007; Riley et al.,
2003; Kodituwakku & Kodituwakku, 2011).

Researchers in the United States developed the
Math Interactive Learning Experience (MILE) to
address neurocognitive mathematical impairments and
deficits in mathematics in children ages 3 through 10
affected by prenatal alcohol exposure. Interventions
used in MILE were based on practices used in cognitive
rehabilitation and early childhood education programs
(Kable, Coles, & Taddeo, 2007). Similar to models used
by effective cognitive rehabilitation programs, MILE
developed interventions to habilitate cognitive deficits
within the context of a functional skill that are affected
by the impairment (Ylvisaker et al., 2005; Kable, Coles
& Taddeo, 2007). Interventions using this model are
shown to increase generalization of skills (Kable, Coles
& Taddeo, 2007; Ylvisaker et al., 2005).

Specific strategies used in MILE were adapted from
the High Scope/Perry Preschool program (Hohmann &
Weikart, 1995). That program was developed to study
the long-term influence of a quality, educational program
on the development of at risk, low income children.
The program provided direct instruction to improve
planning, decision making, concept development,
and learning readiness skills. A longitudinal study
comparing the outcomes of children who participated
in the High Scope/Perry Preschool program showed
improvements in educational and social responsibility
as adults when compared to the control group (Weikart,
1998).

Due to deficits with efficient problem solving skills,
children learned to use the “Plan-Do-Review Process”
adapted from the High Scope/Perry Preschool Program
(Kable, Coles, & Taddeo, 2007; Mattson, Crocker, &
Nguyen, 2011; Hohmann & Weikart, 1995). Children
were taught to select relevant information, generate a
plan to approach problems, monitor and adjust their
problem solving techniques, and reflect upon the
effectiveness of their strategies within the context of
mathematics instruction (Kable, Coles, & Taddeo, 2007,
Bertrand, 2009).

Children assigned to the intervention group
received 6 weeks of individualized instruction. Their
caregivers were given information about neurocognitive
deficits associated with the affects from prenatal alcohol
exposure. Also, caregivers were provided weekly
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mathematic activities and directions on how to use the
“Plan-Do-Review Process” when working with their
children at home (Kable, Coles, & Taddeo, 2007; Coles,
Kable, & Taddeo, 2009).

At follow-up, 58.6% of the children in the treatment
group showed gains of one or more standard deviations
on one of four tests of mathematic achievement;
whereas only 23.1% of the controls showed such gains.
Caregivers also reported decreases in their children’s
problematic behaviors (Bertrand, 2009; Kable, Coles,
& Taddeo, 2007; Coles, Kable, & Taddeo, 2009). The
results from the 6-month follow-up indicated that the
participants maintained gains achieved in mathematics
as well as improvements with behavior (Coles, Kable,
& Taddeo, 2009).

Interventions from the Saturday cognitive
habilitation program

The Saturday cognitive habilitation program
provided interventions for children suspected of
or affected by prenatal alcohol exposure at risk for
academic failure. The children in the Saturday program
were between 10 and 13 years of age. The aims for
the interventions were twofold. First, the program
was designed to provide individualized interventions
to address underlying cognitive deficits that impacted
the children’s academic performance in reading or in
mathematics. Second, the program examined whether
the interventions used in the MILE program could be
adapted for use with older children to improve learning
in a community-based setting (Hohmann & Weikart,
1995; Kable, Coles, & Taddeo, 2007). To improve
awareness of learning and efficient problem solving,
the “Plan-Do-Review Process” was adapted by teaching
the children to use self-questioning techniques through
each phase of the process (Perkins, Goodrich, Tishman,
& Owen, 1994). Examples of the guiding questions are
presented in Table 1.

Table 1. Plan-Do-Review Questions

Phase Questions
Do I know what to do?
Plan What looks familiar?

Do I need to ask for more information?

How am I doing?
Do Is my strategy working?
Do I need to change my strategy?

How did I do?

Revie .
view What do I need to remember for next time?

Due to deficits in cognitive shifting associated with
prenatal alcohol exposure, the instructor used specific
questioning methods to instigate transitions in thought
processes (Mattson, Crocker, & Nguyen 2011). The
questioning techniques were similar to those used in
studies examining children’s readiness to change thought
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patterns (Siegler, 1995; Crowley, Shrager, & Siegler,
1997; Siegler & Chen, 2008). Siegler (1995) conducted
a study examining cognitive change in 5-year-olds
learning the concept of conservation. The results from
the study indicated that the children who explained the
examiner’s perspective answered correctly more often
than the children who were given only feedback by the
examiner and children who were given feedback as well
as explained how they solved a task. Siegler (1995)
surmised that the children who were asked to provide
an explanation from the examiner’s perspective showed
greater changes in learning.

Based upon Siegler’s work, the children in the
Saturday program were asked to explain how they solved
a problem and state the reasons for the instructor’s
determining whether their solutions were correct or
incorrect. If the children’s answer was accurate, the
instructor stated, “I agree with your answer. How do
I know it is correct?” If answers were incorrect, the
instructor would identify the error and ask, “Why do 1
think that is incorrect?”” The questions were to create a
shift in perspective in an attempt to increase cognitive
flexibility. These instructional methods were created to
address deficits with executive functioning that interfere
with learning. The case report of the Saturday cognitive
habilitation program is presented in the following
sections.

Case Report

Participants

Five children affected by or suspected of prenatal
exposure to alcohol and or other substances were
enrolled in the Saturday cognitive habilitation program.
All of the children resided within the metropolitan
area of Atlanta, Georgia. The children resided with
their current caregivers for more than 1 year. Records
indicated that all of the children were involved with
the Division of Family and Child Services (DFCS) in
Georgia or in another state due to parental substance
abuse or inability to care for their children’s needs.
Subsequently, two of the children had been adopted.
Three of the children were in the care of relatives but
remained under the guardianship of DFCS. All of the
children received Medicaid, state and federally funded
health insurance for children in foster care, individuals
with disabilities, or families whose income is below the
poverty level.

Referrals to the Saturday program were made by a
clinic that provided evaluations and services for children
affected by prenatal exposures to alcohol, drugs, and
other toxins. All of the children were evaluated by
the clinic’s interdisciplinary team to examine whether
concerns regarding the children’s developmental delays
and learning challenges would be associated with the
effects from prenatal alcohol exposure or another
developmental disorder or medical condition.

The interdisciplinary evaluation team consisted of a
geneticist trained to discern the physical characteristics
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of prenatal alcohol exposure from other congenital birth
defects or developmental disabilities, licensed clinical
psychologists, a social worker, and a special educator
to conduct testing and formulate a treatment plan. The
interdisciplinary team followed the diagnostic criteria
established by the Institute of Medicine (IOM) when
evaluating the children for the effects from prenatal
alcohol exposure (Stratton, Howe, & Battaglia, 1996). A
diagnosis of Fetal Alcohol Syndrome (FAS) was given
when children had documented evidence of prenatal
alcohol exposure, alcohol-related dysmorphia, height
and/or weight below the national 10" percentile, and
evidence of neurodevelopmental delays not attributed
to other medical factors. According to the IOM, it
is permissible to give a diagnosis of FAS without
documented evidence of prenatal alcohol exposure if
a child presents growth retardation, alcohol-related
dysmorphia, and cognitive impairments if no other
genetic, medical, or developmental disorder would
explain the physical anomalies and neurodevelopmental
delays (Stratton, Howe, & Battaglia, 1996). Children
who had documented evidence of prenatal alcohol
exposure, dysmorphia, and either growth deficits or
neurodevelopmental delays were given a diagnosis
of Partial Fetal Alcohol Syndrome (pFAS) (Stratton,
Howe, & Battaglia, 1996). No behavior problems
were reported by the caregivers for four out of the
five children. Child #4 was reported by his caregiver
to have behavior problems at home but not at school.
A description of the children who participated in the
Saturday cognitive habilitation program is presented in
Table 2.

The program was funded by a gift to the clinic
from the Spray Foundation, a private philanthropic
organization. Services were provided at no cost to the
families. The children who received services were
neither part of a predetermined investigation nor an
experimental study examining effective interventions;
therefore, Institutional Review Board approval was
not required. However, because the program was part
of a clinic that provided medical services, procedures,
to ensure consent for treatment and to protect sensitive
health information as mandated by the Health Insurance
Portability and Accountability Act of 1996 (HIPAA) 42
U.S.C.§1320d-9 were implemented.

Program

The cognitive habilitation program occurred for
20 Saturdays from September 2005 through May
2006. The program’s calendar coincided with the
local school system with breaks for Thanksgiving,
December holidays, winter recess, and spring break.
The instructor was a Georgia state certified special
education teacher who received training regarding
neurodevelopmental delays and secondary disabilities
associated with prenatal exposure to alcohol and other
substances. Sessions were provided on an individual
basis. Each session was 60 minutes in length. The
children received 50 minutes of direct instruction.
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During the last 10 minutes of each session, caregivers
were given feedback about their child’s progress and
recommendations for activities to be completed at
home. The children varied in the number of sessions
they attended due to illness, lack of transportation, and
scheduling conflicts.

The type of intervention was determined by a
review of each of the children’s educational records and
from concerns expressed by their caregivers during an
interview. All of the children were administered a pre-
test to assess their academic function to guide treatment
planning. Different measures of academic achievement
were selected based upon caregiver concerns. Based
upon the pre-test results, four of the children received
interventions to address deficits in reading. One child
received interventions for mathematics. All of the
children received training using the “Plan-Do-Review
Process” within their individualized programs. Post-
tests were administered during the last session of the
program to determine if the children benefitted from the
interventions.

Measures

The use of norm referenced tests allowed for a
comparison of the children’s scores to a sample of the
population of the same age group (Sattler, 2004). The
test scores were reported as composite scores with
a mean of 100 and a standard deviation of 15 points.
Scores between 85 and 115 are considered within
normal limits with scores below 70 indicating deficient
performance (Sattler, 2004).

All of the children were administered the Matrix
Analogies Test, Expanded Form (MAT: EF) as part of
the pre-test and post-test assessment (Naglieri, 1985).
The MAT: EF was used to assess nonverbal reasoning,
an area of deficiency often noted in children affected
by prenatal alcohol exposure (Mattson, Crocker, &
Nguyen, 2011).

Two children were administered the Test of
Reading Comprehension, Third Edition (TORC-3) to
assess reading comprehension due to their age, grade
level, and caregiver concerns about their reading skills
(Brown, Hammill, & Wiederholt, 1995). The TORC-
3 is a silent reading that assesses skills required in
middle and upper grades. During the administration
of the TORC-3, one child was noted to have problems
with decoding and word recognition. The Test of Word
Reading Efficiency (TOWRE) was administered to
assess his fluent and accurate reading of sight words
and non-words that follow common word patterns
(Torgensen, Wagner, & Rashotte, 1999). One child
was administered the Gray Oral Reading Test, Fourth
Edition to assess overall oral reading skills (Weiderholt
& Bryant, 2001).

One child was referred to the program for difficulties
with mathematics. The mathematics subtests from the
Wechsler Individual Achievement Test, Second Edition
(WIAT-II) were used to assess computation and applied
mathematics (Psychological Corporation, 2001). All
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Table 2. Description of Participants
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Identification #1 #2 #3 #4 #5
Age 11 yrs 1 mo 11 yrs 4 mo 10 yrs 6 mo 13 yrs 6 mo 13 yrs 8 mo
Gender Female Female Female Male Male
Ethnicity African-American Caucasian African-American African-American African-American
Prenatal alcohol Suspected Suspected Confirmed Confirmed Confirmed
exposure
gl:;):(?sli—srelated No FAS Deferred FAS pFAS
1Q! 86 61 74 73 74
Verbal ability 89 77 95 78 76
Nonverbal ability

88 60 57 70 61
Spatial? ability 87 62 66 N/A 93

"Descriptive classifications for each children’s cognitive abilities: Child #1 low average; Child #2 deficient to borderline; Child #3 deficient to average; Child #4

borderline; Child #5 deficient to average.

2Child #1, Child #3, and Child #5 were administered the Differential Ability Scales, Second Edition. Child #2 was administered the Differential Ability Scales. Child
#4 was administered the Stanford-Binet, Fifth Edition. The Stanford-Binet, Fifth Edition does not provide a Spatial Ability Score. The reported scores from the tests
have a mean of 100 and a standard deviation of 15 points with scores below 70 indicating deficient functioning.

of the children were administered either the reading or
mathematics subtests from WIAT-II as part of the post-
test battery.

Reliability coefficients for the tests ranged from
.75 to .98 indicating moderate to high reliability
across age groups. Also, the measures were reported
to have adequate to high construct and content
validity (McMorris, Rule, & Steinberg, 1989; Green
& Perlman, 1998; Crumpton & Miller-Whithead,
2003; Doll, Tindal, & Nutter, 2003; Tindal & Vacca,
2003).

Definition of learning gains

Clinically significant gains in learning are defined
as an increase in performance from below normal on the
pre-test to within the normal range or average on post-
tests (Jacobson & Truax, 1991). Specifically, scores
are considered to be clinically significant if there are
increases of one or more standard deviations (15 points)
with changes in the descriptive classification progressing
toward average on the post-test as compared to the pre-
test (Kable, Coles, & Taddeo, 2007).

Cases

A summary of the results for each child is
presented below. Information regarding the children’s
scores from previous tests of cognitive abilities and
related descriptive classifications are reported in
Table 2.

Child #1.

Background. Child #1 was an 11 year 1 month
old African-American female. Prenatal alcohol
exposure was suspected but not confirmed. According
to a review of her records, she exhibited no evidence
of alcohol-related dysmorphia or growth delays.
Results from the psychological testing included in
the interdisciplinary team evaluation indicated her
cognitive functioning was within normal limits. Child
#1 had a history of academic difficulties, anxiety,
and problems with attention. She was diagnosed with
Unspecified Learning Disorder (LD-NOS) and Anxiety
by the interdisciplinary team. Subsequently, she was
diagnosed by her pediatrician with Attention Deficit-
Hyperactivity Disorder (ADHD).

Education and intervention. Child #1 attended
sixth grade at a public school and received her
instruction in the general education setting. She did not
receive special education or early intervention services
provided by her school system. Child #1 was referred to
the Saturday cognitive habilitation program to address
concerns with mathematics and problem solving skills.
She attended 13 of the 20 Saturday sessions. Based
upon the results from the pre-test, interventions were
developed to improve her understanding of the number
system, recognizing the relationships between the
mathematical operations of multiplication and division,
and improving her skills to analyze and solve word
problems. Instruction taught concepts of numbers in
coordination with procedures to solve problems. Small



168

blocks and other items were used to represent and work
through mathematical problems prior to transforming
the information into mathematical symbols. The “Plan-
Do-Review Process” was implemented throughout the
instructional sessions.

Results. The Matrix Analogies Test, Expanded Form
(MAT: EF) was administered to assess her nonverbal
reasoning skills. The Numerical Operations and Math
Reasoning subtests from the Wechsler Individual
Achievement Test, Second Edition (WIAT-II) were
administered to assess Child #1’s mathematical skills.
The pre-test and post-test scores for Child #1 are
presented in Table 3.

Table 3. Pre-test and post-test Scores for Child #1

Test Pre-test Post-test
MAT: EF 100 100
WIAT-II

Math composite 84 91
Numerical operations 92 91

Math reasoning 83 99

According to the post-test findings, Child #1
showed no gains in nonverbal reasoning. Scores from
earlier testing and the pre-test indicated that Child #1
exhibited an even pattern of cognitive development with
verbal and nonverbal reasoning falling within normal
limits. Her performance on the MAT: EF suggested that
she did not exhibit deficiencies in nonverbal reasoning
that required intervention.

Child #1 made clinically significant gains in
mathematical reasoning as shown by changes on her
Math Reasoning subtest scores progressing from low
average (83) on the pretest to average (99) on the post-
test. However, she made no gains in basic computation.
Similar to the findings from the MILE study, the results
suggest that she benefitted from instruction to increase
her awareness of the learning process and to attend to
relevant information. She showed improvements in her
skills to select and adjust strategies to solve a variety of
mathematical problems. Additionally, the questioning
techniques directed Child #1 to represent mathematical
information in different ways that contributed to
improvements in applied mathematics (Crowley, Shrager,
& Siegler, 1997; Siegler, 1995; Kable, Coles, & Taddeo,
2007).

Child #2.

Background. Child #2 was an 11 year 4 month
old Caucasian female. Prenatal alcohol exposure
was suspected but not confirmed. She exhibited
alcohol-related dysmorphia, growth delays, and
neurodevelopmental deficits. According to a review of
previous testing, her cognitive abilities fell within the
deficient to borderline range. Given the presence of
alcohol-related dysmorphia, growth retardation, and
cognitive impairments, she met criteria to receive a
diagnosis of FAS without confirmed history of prenatal
exposure (Stratton, Howe, & Battaglia, 1996).
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Education and intervention. Child #2 was in the
fifth grade and received special education services
in a self-contained classroom at a public school. She
received occupational therapy on a weekly basis at
school. She had received special education services
since entering elementary school. Child #2 was
referred to the Saturday cognitive habilitation program
due to problems with abstract reasoning and reading
comprehension. She attended 16 of the 20 Saturday
sessions. The interventions focused on teaching Child #2
to summarize information in her own words, recognize
clues to identify relevant information, and synthesize
information to develop conclusions or infer meaning.
Self-questioning techniques were implemented within
instruction to guide development of a framework to
analyze the information.

Results. Child #2 was administered the MAT:
EF and the Test of Reading Comprehension, Third
Edition (TORC-3) due to concerns with her reading
comprehension for the pre-test. The MAT: EF and the
reading subtests from the WIAT-II were administered
for the post-test battery. The results from pre-tests and
post-tests are provided in Table 4.

Table 4. Pre-test and post-test Scores for Child #2

Test Pre-test Post-test
MAT: EF 79 82
TORC-3

Reading

comprehension quotient 75

WIAT-II

Reading composite 94

Word reading 87
Pseudoword reading 99
Reading comprehension 101

Child #2 showed no gains in her nonverbal
reasoning. However, she made clinically significant
gains in reading comprehension with test scores
progressing from borderline (75) on the Reading
Comprehension Quotient administered during the
pretest to average (101) as shown by the Reading
Comprehension subtest score from the post-test. The
use of the “Plan-Do-Review Process” helped direct
her attention to the relevant information. Child #2
was observed to use the “Plan-Do-Review Process”
independently as she analyzed information to respond
to comprehension questions during the post-test.

Child #3.

Background. Child #3 was a 10 year 6 month old
African-American female. Prenatal exposuretoalcohol
and crack cocaine was confirmed. Child #3 exhibited
normal growth at birth. She was significantly above
average in height at the time of the interdisciplinary
team evaluation. A review of her previous testing
indicated Child #3 exhibited an uneven pattern of
cognitive development. Her verbal abilities fell within
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the average range. However, she exhibited deficient
nonverbal and spatial functioning. Records indicated
that she was suspected of having Hypomelanosis of
Ito (HMI), a disorder associated with an X autosome
translocation involving Xp11. In some cases, children
with HMI exhibit abnormalities of the central nervous
system that result in developmental delays (Retrieved
on February 25, 2013, www.ncbi.nlm.nih.gov/omim).
The diagnosis of FAS was deferred until additional
medical testing could be completed (Stratton, Howe,
& Battaglia, 1996). She was given a diagnosis
of Unspecified Learning Disorder (LD-NOS). A
diagnosis of Hypomelanosis of Ito was not confirmed
at the time of her participation in the intervention
program.

Education and intervention. Child #3 was repeating
third grade at a public school. She received instruction
in a general education third grade classroom. According
to a review of her records, Child #3 also had repeated
kindergarten. Her caregiver indicated that she exhibited
learning problems since entering kindergarten. Child
#3 did not receive either early intervention or special
education services. She was referred to the Saturday
program due to concerns about her reading skills.
Child #3 attended 14 of the 20 Saturday sessions.
The intervention plan for Child #3 focused on
improving word recognition, reading fluency, selecting
relevant information from text, and summarizing the
information. She received direct instruction to recognize
common orthographic patterns to improve decoding
and spelling. Interventions to improve her planning and
problem solving skills were provided within the reading
instruction.

Results. The MAT : EF and the reading subtests from
the WIAT-II were administered for the pre-test and for
the post-test. The results from the pre-test and post-test
are presented in Table 5.

Table 5. Pre-test and post-test Scores for Child #3

Test Pre-test Post-test
MAT: EF 71 90
WIAT-II

Reading composite 72 83

Word reading 69 79
Pseudoword reading 75 75
Reading comprehension 80 102

Child #3 made clinically significant gains in
nonverbal reasoning and in reading comprehension. Her
scores on the MAT: EF increased from borderline (71)
on the pre-test to average (90) on the post-test. Also,
Child #3 exhibited gains in reading comprehension with
performance increasing from low average (80) on the
Reading Comprehension subtest administered during the
pre-test to average (102) on the subtest administered on
the post-test. Additionally, scores suggest she exhibited
some improvement with word recognition. She received
a pre-test Word Reading subtest score that fell within
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the deficient range (69). Her post-test Word Reading
subtest score fell within the borderline range (79).

Results indicated that she benefitted from the
direct instruction to improve reasoning and reading
comprehension. Her performance suggested instruction
using the “Plan-Do-Review Process” improved her
skills to select and link relevant information to support
understanding (Crowley, Shrager, & Siegler, 1997).
Previous cognitive testing indicated average verbal
abilities but deficient nonverbal and spatial functioning.
It is surmised that Child #3 was able to use language to
mediate and compensate for deficits in nonverbal and
spatial reasoning to support learning (Crowley, Shrager,
& Siegler, 1997; Siegler & Chen, 2008). It is important
to note that she had not received special education or
intervention services prior to attending the Saturday
cognitive habilitation program; thus, the increase of
scores may be associated with the initial receipt of
interventions.

Child #4.

Background. Child #4 was a 13 year 6 month
old African-American male. A review of his records
indicated prenatal alcohol exposure was confirmed.
He exhibited alcohol-related dysmorphia and growth
delays at birth. Previous psychological testing indicated
that his cognitive abilities fell within the borderline
range of functioning. Child #4 received the diagnosis
of FAS (Stratton, Howe, & Battaglia, 1996). During an
interview, the caregiver reported that Child #4 exhibited
behavior problems at home. His caregiver indicated that
he ignored household rules, refused to complete daily
chores, and disregarded attempts to correct his behavior.

Education and intervention. Child #4 was in the
eighth grade at a public school. He received special
education instruction for reading, language arts,
and mathematics in classes co-taught by a special
education teacher and a general education teacher.
Records indicated that he received special education
services since kindergarten. He was referred to the
Saturday program due to concerns about his reading
comprehension. He attended 12 of the 20 Saturday
sessions. His intervention program was designed to
improve sight word knowledge, word attack skills, and
comprehension of text presented on his independent
reading level. His instructional program implemented
a phonetic-based approach to teach sound-to-symbol
associations to address weaknesses with decoding
and spelling skills. Controlled vocabulary texts that
corresponded with the level of decoding instruction
were used when working with reading comprehension.
Training using the “Plan-Do-Review Process” to
increase his attention and awareness to the learning
process was provided throughout the sessions.

Results. The MAT: EF was administered as part of
the pre-test and post-test batteries. Because of concerns
with his reading skills and his age, the TORC-3 was
administered. However, during the pre-test he was noted
to have significant difficulties decoding the passages.
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The Test of Word Reading Efficiency (TOWRE) was
administered to assess word recognition and phonemic
decoding fluency. The reading subtests from the WIAT-
IT were administered as part of the post-test. Table 6
provides the pre-and-post-test scores for Child #4.

Table 6. Pre-test and post-test Scores for Child #4

Test Pre-test Post-test
MAT: EF 80 94
TORC-3
Reading 52
Comprehension Quotient
TOWRE
Total Word Reading Efficiency 56
Sight Word 66
Phonemic Decoding 61
WIAT-II
Reading Composite 51
Word Reading 50
Pseudoword Reading 68
Reading Comprehension 59
The results indicate that Child #4 showed

improvements in nonverbal reasoning that trended
toward a clinically significant gain. Child #4 received
a pre-test score on the MAT: EF that fell within the low
average range (80) and a post-test score falling within
the average range (94). The increase in scores suggests
Child #4 benefitted from the training using the “Plan-
Do-Review Process” and questioning techniques. He
demonstrated increased attention to the stimuli and
integration of the information to support nonverbal
reasoning (Crowley, Shrager, & Siegler, 1997).

However, Child #4 showed no gains in his word
reading or word attack skills. He attended a total of
12 sessions. At times he did not attend consecutive
weekly sessions. His reported behavior problems
at home may have influenced his attendance and
his motivation during the sessions. Given his
age, cognitive profile, and severity of his reading
difficulties, he would benefit from an increase in
the frequency of sessions over a longer duration to
address his learning deficits.

Child #5.

Background. Child #5 was a 13 year 8§ month old
African-American male. According to a review of his
records, prenatal exposure to alcohol was confirmed.
He exhibited alcohol-related dysmorphia but no growth
delays. Previous testing indicated his overall intellectual
functioning, verbal, and nonverbal reasoning skills fell
within the deficient to borderline range. However, his
spatial abilities were described as falling in the average
range. Child #5 received a diagnosis of pFAS due to
meeting three of the four criteria for a diagnosis of FAS
(Stratton, Howe, & Battaglia, 1996).

Education and intervention. Child #5 was in
the eighth grade and attended a charter school under
the auspices of the local school system. He received
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instruction in a special education class of approximately
six children for reading, language arts, mathematics,
science, and social studies. He received both speech and
language therapy and occupational therapy on a weekly
basis at school. In addition, Child #5 participated
in weekly tutoring sessions at school. He received
special education services since third grade. Child #5
was referred to the Saturday program due to concerns
about his reading skills. He attended 17 of 20 Saturday
sessions. His intervention program utilized a phonetic
based approach to improve decoding skills. Also, direct
instruction was used to increase his skills to recognize
common words, word attack strategies, reading
fluency, and to infer information from text. His reading
instruction followed the methods used in his special
education program at school to provide consistency.
He received direct instruction on using the “Plan-Do-
Review Process” during each session.

Results. The MAT: EF was administered as part
of the pre-test and post-test batteries. Due to concerns
about his reading skills, the Gray Oral Reading Test,
Fourth Edition (GORT-4) was administered during
the pre-test. The reading subtests from the WIAT-II
were administered to measure changes after receiving
interventions. The results from Child #5’s pre-test and
post-tests are presented in Table 7.

Table 7. Pre-test and post-test Scores for Child #5

Test Pre-test Post-test
MAT: EF 90 95
GORT-4

Oral Reading 58

Quotient

WIAT-II

Reading Composite 69

Word Reading 61
Pseudoword Reading 79
Reading Comprehension 75

Child #5°s scores on the MAT: EF pre-test (90) and
post-test (95) fell within the average range; therefore,
he did not exhibit deficits in nonverbal reasoning that
required intervention. The results indicated that Child
#5 made no gains in reading. Multiple factors such
as his age, cognitive profile, and the severity of his
learning difficulties may have influenced his progress. It
also is possible that the interventions did not address his
specific reading difficulties. The use of the “Plan-Do-
Review Process” may not be beneficial when attempting
to remediate rote skills such as word recognition or
reading fluency (Crowley, Shrager, & Siegler, 1997).

Records indicated that Child #5 received
interventions prior to and during his participation in the
Saturday program. It is possible that he exhibited an
increase of skills when he first received interventions
with a slowing of improvements as he continues to
require support to address residual deficits (Fay et
al., 2010; Anderson, Catroppa, Morse, Haritou, &
Rosenfeld, 2009). No behavior problems were reported
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by his caregiver, his teachers, or noted during the
intervention sessions.

Child #5’s caregiver reported improvements in his
verbal expression of ideas. This was not evaluated using
standardized measures for the program. Follow-up was
not possible given the short duration of the Saturday
program.

Discussion

A review of the cases suggests that training to
improve elements of executive functioning within
instruction to address academic deficits shows potential
to remediate learning difficulties of children affected
by prenatal alcohol exposure. The outcomes indicate
that four out of the five children who participated in
the Saturday cognitive habilitation program showed
clinically significant gains in learning and academics.
Gains were made in as few as 12 sessions. Similar to
findings from studies examining efficacy of MILE, the
children in the Saturday program benefitted from the
interventions to increase problem solving skills and
awareness of the learning process (Kable, Coles, &
Taddeo, 2007; Adnams et al., 2007; Siegler, 1995). The
results suggest that the strategies used in MILE could be
adapted for use with older children to address learning
problems in a community-based program.

The children made clinically significant gains in
reading comprehension, mathematics reasoning, and
nonverbal reasoning but not in word reading or recall
of mathematical facts. For example, Child #4 and
Child #5 received interventions to address deficits with
decoding, reading fluency, and sight word recognition.
Neither child showed changes in word reading scores
after receiving interventions. Although other factors
such as the appropriateness of the interventions, age,
and the severity of cognitive and learning deficits may
have impacted their progress, the metacognitive training
did not influence improvements in their basic reading
skills. Additionally, Child #1 showed gains in applied
mathematics, an area requiring abstract reasoning,
but not in arithmetic. Studies have suggested that
metacognition contributes to flexible representation of
information that can be integrated and adjusted to solve
problems (Crowley, Shrager, & Siegler, 1997; Siegler &
Chen, 2008). Other interventions are needed to improve
automatic recall of information (Siegler & Chen, 2008).
Based upon the outcomes, careful consideration of
cognitive processes in relation to the context of a skill is
required when developing interventions.

A review of the cases suggested that children’s
individual cognitive profiles influenced benefits
received from the interventions. For example, earlier
cognitive testing indicated that Child #3 exhibited verbal
abilities that fell within the average range as compared
to age-matched peers. The results from the post-test
indicated that she showed greater overall gains with
improvements in both nonverbal reasoning and reading
comprehension as compared to the other children. Her
adequate language abilities supported the generalization
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of strategies (Spitz, Ponsford, Rudzki, Mailer, 2012;
Fay etal., 2010). Further investigation into the impact of
individuals’ cognitive profiles that may predict responses
to interventions is warranted (Jonsson, Catroppa,
Godfrey, Smedler, & Anderson, 2013; Catroppa et al.,
2009; Kodituwakku & Kodituwakku, 2011).

Research has suggested that individuals with
traumatic brain injury (TBI) who have higher cognitive
abilities, less severe and complex brain injury, and
adequate executive functioning showed greater
recovery after receiving interventions (Spitz, Ponsford,
Rudzki, & Maller, 2012; Fulton, Yeates, Taylor, Walz, &
Wade, 2012; Catroppa et al., 2009). The cases reflected
a similar pattern of recovery. Children who exhibited
global intellectual impairments showed fewer gains
than the children who had cognitive functioning within
normal limits or adequate language abilities. It is likely
that children affected by prenatal alcohol exposure who
exhibit similar cognitive impairments as children with
acquired brain damage would show a similar recovery
pattern (Mattson, Crocker, & Nguyen, 2011; Spitz,
Ponsford, Rudzki, & Maller, 2012). Cross-disability
studies are needed to investigate similarities among
disorders and responses to interventions to develop
effective methods to address deficits associated with
prenatal alcohol exposure.

There are limitations to the case study. The
descriptions from the cases may not be used to draw
conclusions about effective interventions for the larger
population of children affected by prenatal alcohol
exposure. Experimental studies with a control group
and time point testing using consistent standardized
measures would be needed. Controlled studies would
need to conduct follow-up testing after 6 months, 1
year, and/or as children progress through grade levels to
determine if the interventions had lasting effects. Also,
minimal information was gathered about interventions
received at school or from private providers that may
have influenced the outcomes. Studies would need to
gather information about the range of services children
received while participating in an intervention program.
This is to investigate possible interactions among
programs. In addition, information regarding the
amount of time caregivers worked with their children
was not considered. Studies would need to consider
the impact of caregiver involvement when developing
interventions. Regardless of the limitations, the findings
suggest that that individualized programs designed
to remediate underlying cognitive deficiencies within
context of a skill has potential to become a model for
effective interventions for children affected by prenatal
alcohol exposure.

Children affected by prenatal alcohol can exhibit
a range of cognitive deficits including impairments
with executive functioning. The children in these case
studies received direct instruction to improve cognitive
flexibility, problem solving, and metacognitive skills, all
aspects of executive functioning. Following intervention,
the children made gains in areas of nonverbal reasoning,
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applied mathematics, and reading comprehension that
require abstract reasoning and efficient problem solving
skills rather than automatic recall of basic information.
These outcomes are encouraging and suggest that
learning and academic deficits associated with the
effects from prenatal alcohol exposure can be addressed
by appropriate interventions.
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