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Abstract 

  
 The purpose of this case study was to determine specific academic and social deficits in 
 executive functioning exhibited by students diagnosed with Attention Deficit Hyperactivity 
 Disorder (ADHD). The subject in the study was an eighteen-year-old male. Baseline data 
 were gathered from researcher observations and teacher surveys. Self-evaluation surveys were 
 implemented to determine how the subject perceived deficits in executive functioning in 
 relation to his academic performance. This study shows that further research is needed in 
 specific areas of executive functioning 
.  
    Keywords: Academic Performance, Attention Deficit Hyperactivity Disorder (ADHD), Pre-     
    service Teacher Education  
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Introduction 
As far back as the early 1900s, educators and medical professionals have been 

aware of the behavior deficit known as hyperactivity. In fact, this "…diagnosis was used 
to characterize children, almost exclusively little boys, who seemed unable to sit still, 
listen to adults, and refrain from disrupting their school classrooms" (Brown, 2006, p. 4).   

Over the last decade, more research has been conducted on how Attention Deficit 
Hyperactivity Disorder impacts students' behavior and academic achievement. As a result 
of this research, more best-practices are being implemented to address the specific 
characteristics and behaviors associated with difficulty paying attention and impulsive or 
hyperactive behavior. Now known as Attention Deficit Hyperactivity Disorder (ADHD), 
educators and medical professionals are still working to refine and understand the 
complexities of the disorder and the associated cognitive deficits that may contribute or 
are a result of ADHD. According to Sinha, Sagar, and Mehta (2008), "Attention deficit 
hyperactivity disorder (ADHD) is a common childhood onset behavioral disorder that 
affects up to 9% of school-age children" (p. 44).  

Students diagnosed with ADHD in the past exhibited common characteristics 
such as inattentiveness, disorganization, and hyperactive behaviors. However, in more 
recent years, further investigation has focused on other factors that may contribute or 
result from ADHD; a growing area of focus is on Executive Function Deficits (EFD). 
Researchers have narrowed the components of EFD to the cognitive areas of the brain 
"…that includes the many skills required to prepare for and execute complex behavior, 
including planning, inhibition, organization, self-monitoring, mental representation of 
tasks and goals, cognitive flexibility, and set-shifting" (Ozonoff et al., 2004, p. 8). The 
wide-ranging areas of cognitive processing that encompass EFD and the symptoms 
related to ADHD make this combination of student deficits an area needing further 
research and understanding. 

 
Why is this Topic Timely? 

Gaining a better understanding of how these two deficit areas coexist in a student 
should be of great concern to educators and medical professionals. Using an illustrative 
27-student classroom, if 9% of school-age children have a diagnosis of ADHD, three 
students' potential to be diagnosed with ADHD is a distinct possibility. Educators are 
already facing significant pressures for their students to perform at the highest academic 
levels. Applying other pressures of working with students who suffer from disruptive and 
inattentive behaviors can stall even the best-planned lesson. The addition of further 
negative influences from EFD – organization, self-monitoring, inhibition, and working 
memory in those same ADHD students – could cause chaos.  While there is no 
suggestion that students with ADHD and EFD are unable to control themselves in the 
classroom, those symptoms can manifest in behaviors that distract more than the teacher 
or the students immediately near disruptive students. The more information and 
understanding educators have of these two coexisting deficit areas, the better prepared 
they will be in developing interventions for those students. 

 
Why Does This Topic Merit Review? 

There will not be a reversal in the current academic standards in the foreseeable 
future, and any effort that can help develop workable interventions for educators should 
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be paramount. The students discussed in the current research are not confined to special 
education classrooms; some of these students may be placed in a general education 
inclusion classroom(s) as the least restrictive environment. Special education teachers 
(intervention specialists) may not even be aware of the potential for these two deficits to 
coexist within the same student. Unless there is research that supports the development of 
interventions, then students and educators alike will struggle. While some interventions 
already associated with ADHD may be useful with EFD, the development of further 
information is necessary to determine if other strategies are better suited to specific 
academic areas. Or will an umbrella strategy provide sufficient support for students and 
educators? 
 

Review of Selected Literature 
A vital point of the investigation and understanding of EFD in students with 

ADHD is whether the EFDs exist as a component of the ADHD deficits or are the EFDs 
a separate component deficit that has a negative impact in addition to the ADHD deficits. 
A study conducted by Biederman et al. (2004), hypothesized "that EFDs would be more 
prevalent in children with ADHD relative to control participants and would be associated 
with impairments in multiple domains of functioning" (p. 758).  This construct for a 
study focuses on whether EFDs cause or contribute to the ADHD diagnosis. 

Biederman et al. (2004) utilized a stringent screening process for the participants 
in their study. The "data from two identically designed case-control family studies of 
ADHD were combined…140 boys and 140 girls diagnosed with ADHD and 120 boys 
and 120 girls without the ADHD diagnosis" (p. 758). The participants were further 
screened and later excluded from the study if there were indications or diagnoses for 
"major sensorimotor handicaps (paralysis, deafness, blindness, psychosis, autism, 
inadequate command of the English language) or a full-scale IQ (Weschsler, 1974) below 
80" (p. 758). The parents and the students (aged 6-17) were provided with the full study 
information, and each group had to provide written consent for the student to be involved 
in the study. The researchers utilized a battery of assessments that covered psychiatric, 
psychosocial, and cognitive assessments for all the participants.   

The psychiatric assessment was measured by the DSM-III-R, the psychosocial 
assessments were measured by the Social Adjustment Inventory for Children and 
Adolescents (SAICA,1984), and the cognitive assessments were measured by the 
Wechsler Intelligence Scales for Children – Revised (WISC – R, 1974). Each of these 
participant groups and assessments was chosen in order to understand the potential 
connection between EFDs and ADHD – with the understanding that executive function is 
a process located within the frontal area of the human brain.   

As the researchers dissected the data, it became apparent students with ADHD 
(with and without EFDs) performed at a lower academic level than students without 
ADHD. Those students who had ADHD with EFDs performed at an even lower academic 
level than students with ADHD and no EFDs.  Biederman et al. (2004) also found 
students with ADHD and EFDs were over two times more likely to repeat a grade 
compared with ADHD – EFD participants, even after controlling for Socio-Economic 
Status (SES), Learning Disability (LD), and IQ.  Children and adolescents with ADHD + 
EFD were almost three times more likely to have an LD relative to ADHD – EFD 
children and adolescents. 
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 The researchers were able to begin to make a connection between the coexistence 
and the increased deficits of ADHD and EFDs. The study further pointed to the 
likelihood of grade retention, learning disabilities, and decreased academic performance 
in students with ADHD and EFDs. This likelihood suggests the coexistence of ADHD 
and EFDs has a serious impact on those students' academic performance and could 
potentially limit their success in the workforce – based on another finding in the study 
related to the socio-economic status of the student and the student's family.  This new 
piece of information suggests students with ADHD + EFD were from families in the 
lower strata of the socio-economic ranks. This suggestion pushes thought toward the 
potential connection between the parental association with ADHD and/or EFDs and how 
that connection may have limited their ability to succeed academically or in the 
workforce.  They suggested further examination needs to be directed toward "studies of 
children and adolescent samples and should specifically address the question of 
developmental influences on the association between EFDs and functional outcomes" 
(Biederman et al., 2004). The researchers offered several ideas that merit further review 
and consideration for educators and medical professionals.  The current indication is that 
each new study adds another layer of understanding but also adds more questions. 
Furthermore, they asserted, "more work is needed to further evaluate…and ascertain 
whether the effects of EFDs on school performance is realized only when it overlaps with 
ADHD" (Biederman et al., 2004, p. 6). 

A similar study (Rikke et al., 2010) highlighted the impact on school-age children 
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD), and those children not 
diagnosed with ADHD using – academic, behavioral, cognitive, and motivational factors. 
The efforts conducted for this study were similar in that the researchers hypothesized a 
connection in students who had the diagnosis of ADHD and EFDs. Both teams believed 
one condition might be exacerbating the other. The researchers (Rikke et al., 2010) 
understood they were on potentially new ground in their efforts to link executive function 
deficits and the impact of that deficit in children with and without ADHD.  The research 
was conducted using multiple tasks to classify a student as having or not having an EFD.  
The limited research conducted previously had used only one task to classify an EFD in 
children, which the researchers concluded could provide less accuracy in the data 
collected.  The premise of the research was that an EFD was thought to have a negative 
relationship in children with ADHD—the additional deficit manifests as a higher degree 
of behavior issues, more inattentive behavior, and potentially a lower Intelligence 
Quotient (IQ) when compared to children with ADHD minus the EFD.   

The researchers wanted to answer the central question of "how do children with 
and without an executive function deficit differ," (Rikke et al.,2010, p. 4) while 
validating the subtypes of ADHD. Several quantitative components were integrated into 
this study, specifically related to the manifestation of academic under-performance, 
negative behaviors, general cognitive abilities, and motivation. The study underscores a 
greater need to understand ADHD and the combined EFD deficit, or lack of an EFD in 
school-age children. 

The study was conducted in Denmark and consisted of several larger student 
groups reduced to the final sample sizes. The sample size for children with ADHD was 
48 (it started with 67 students referred to a psychiatric university hospital). The child, 
parent, and teacher versions of the Development and Well-Being Assessment (DAWBA) 
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was used to assess for the occurrence of ADHD. Students were evaluated for the study in 
two sessions lasting 1.5 hours each. The sample size for children with EFD was 187 
(began with 207 students). Teachers distributed 1,148 invitations; students were recruited 
from schools found to be representative of the general Danish population, based on 
parental education level attained.  Students without a diagnosis of ADHD or EFD had a 
sample size of 26 (began as 29 students; three master's level psychology students 
assessed children over 2.5 hours) (Rikke et al., 2010).  Rikke et al. (2010) used the 
following tools to assess the students in all three samples for ADHD: The Strengths and 
Weaknesses of ADHD-symptoms and Normal-behaviors rating scale (SWAN; parents 
and teachers are asked about 18 DSM-IV ADHD corresponding factors from 
observations made within the previous month); the Academic Rating Scale (ARS; is a 
teacher-based set of questions related to academic performance in math, reading and 
spelling); and, Social Economic Status (SES; as measured by the parent(s) education 
level in years). EFD was measured using five executive function categories: response 
inhibition, spatial working memory, verbal working memory, planning, and set-shifting.  
General cognitive abilities were measured with the Wechsler Intelligence Scale for 
Children – Third Edition (WISC-III). Children in the sample groups for ADHD and EFD 
were administered a complete WISC-III. The children with no deficits noted were 
administered subtests of the WISC-III in block design, symbol search, and vocabulary 
information.   

The data sets were analyzed using several approaches to account for the students' 
ages and the occurrence of ADHD, with or without EFD and the control group. Those 
breakdowns were further refined to adjust for the students by age range and the level of 
deficit, allowing Rikke et al. to review the data by age band and level of deficit.  The 
study children were males and females, ranging from age 7 to 14 years; however, that 
breakdown was not included as part of the data sets outside of percentages. 
Unfortunately, there was no mention of the date range of research.  

According to hypotheses developed based on previous similar research, "children 
with ADHD + EFD would be more impaired on school functioning and cognitive 
variables than children with ADHD alone; and, children with ADHD – EFD would 
manifest problems with affective decision-making and delay aversion" (Rikke et al., 
2010, p. 5). The study's formative question, whether there are differences among students 
with ADHD and with or without EFD, was proven to exist.  However, Rikke et al. found 
the differences to be minor compared to the original question and the hypotheses they 
used as the basis for the study.  According to them, "few differences were found between 
the EFD subtypes of ADHD in behavior and school functioning domains, suggesting that 
children with ADHD + EFD do not simply constitute the more impaired end of the 
ADHD distribution" (p. 900).  However, within this research, a lower IQ was found 
within the sample group of students with ADHD + EFD.  While the differences were 
found to be minor in this study, Rikke et al. suggested that their study's sample size was 
limited and more exploratory than definitive. Again, this study provided some new 
information but also developed new questions related to ADHD and EFDs. The subject 
matter's uncertainty adds to the need for further research and comparisons of studies to 
synthesize information and findings. 

While the first two studies in this review did not illuminate a causal connection 
between the two deficits, the impact is still strong. The findings help establish that a 
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student with ADHD and EFDs is functioning at an even lower level than a student with 
just ADHD. The outward manifestations of EFDs – inhibition control, inattentiveness, 
and lack of planning are recognizable. Still, they do not necessarily indicate the child is 
incapable of attaining academic success like his/her non-exceptional peers.  According to 
Schuck and Crinella (2005), "the most worrisome deficits of children with ADHD are not 
the product of low IQ, but rather of the instability of the control processes that govern 
everyday adaptations to the environment (i.e., EF)" (p. 275).  

Another study that examined the combination of ADHD and executive function 
(EF) was conducted by Martel, Nikolas, and Nigg (2007). This study focused on the EF 
deficit and its connection to ADHD in adolescents and how the two deficit areas 
intersect.  This study mirrors several other studies designed to investigate the potential 
link between ADHD and EFDs.  However, this study added a new variable to the 
equation of the segmented ADHD types – Inattention-Disorganization and Hyperactivity-
Impulsivity. This focus provides yet another layer that needs to be explored and 
understood by educators and medical professionals. 

The participants were grouped as "182 adolescents (105 boys) ages 13 to 17 (22% 
ethnic minorities), classified as ADHD (85) and (97) as non-ADHD. The ADHD group 
included 43 ADHD-PI (primarily inattentive) and 42 ADHD-C (combined type)" (Martel 
et al., 2007, p. 1438). The participants were recruited through a mass outreach effort 
including "public advertisements, clinic outreach, and mass mailings to parents in local 
school districts" (Martel et al., 2007, p. 1438).  Following the mass public appeal the 
researchers began to draw-down on the participants "with families screened by telephone 
to rule out long-standing psychotropic medication, neurological impairments, seizure 
history, head injury with loss of consciousness, other major medical conditions, or a prior 
diagnosis of mental retardation, schizophrenia, or autistic disorder" (Martel et al. , 2007). 
Once past this exhaustive effort, families and teachers were further analyzed to include 
the "Child Behavior Checklist 9 (Achenbach, T.M.,1991), the Conners Rating Scale 
Revised (Conners, 1997), and the ADHD Rating Scale (DePaul et al., 1998)" (Martel et 
al., 2007). As the study moved forward, the researchers found that students with ADHD 
and without ADHD did not "significantly differ in age, ethnicity, or family income" 
(Martel et al., 2007). This finding could certainly have the effect of negating the previous 
study provided in this review. However, the details within each study merit consideration 
for the differences in the research and the variables included in the study. 

The research suggests EFDs are particularly strong during the adolescent years 
and are not related to gender, IQ, age, and any coexisting deficits.  However, as the study 
progressed, the connection between ADHD-C and ADHD-PI was minimal; though, the 
inattentive behavior associated with ADHD was magnified with EFDs. In this study, the 
researcher sought to determine if age should be considered as a significant factor.  
Previous studies have indicated gender was a more significant factor. 

  Though there is well-recognized research that supports the concept females 
achieve a level of maturation before males in the adolescent years – that is not centralized 
on physical attributes and within cognitive abilities and emotional response (Huang-
Pollock, et al., 2009). The researchers have also asserted adolescents with ADHD exhibit 
deficits in EF similar to those seen in children with the disorder, suggesting ADHD 
reflects more than just a delay in cognitive maturation (although it is possible that 
adolescents with ADHD may be developmentally delayed beyond their peers).  
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This study contributed to the collective knowledge available for the coexistence 
of ADHD and EFDs. As such, this study, like the previous studies, suggests a connection 
occurs for students with ADHD and EFDs. In fact, Martel et al. suggest, "it may be 
important for clinicians to evaluate executive functioning as part of a diagnostic 
evaluation of ADHD so that appropriate academic and remedial assistance can be 
provided" (p. 1443). This study is significant because while it addressed the need to 
understand how ADHD impacts executive functioning, it also caused researchers to 
address specific areas of executive functioning for students with the disorder.  

The study conducted by Martel et al. (2007) is similar to the two previous studies 
explored in this literature review, in that it also examined the connections between 
ADHD and EFDs. However, it added another variable by singling out the ADHD types − 
Inattention-Disorganization and Hyperactivity-Impulsivity, which mirror external 
manifestations related to EFDs.  This narrowing of focus could yield a deeper 
understanding of how ADHD and EFDs interact and their impact.  As further information 
is developed, educators may be able to develop interventions that target manifestations 
that sabotage students' efforts. 

Another study conducted in Sweden by Brocki and Bohlin (2006), indicated age 
was a prevailing factor.  However, the participants' age was not the only prevailing factor 
of this study:  an inhibition deficit is found in younger students, and an executive function 
deficit is found in older students. In some of the research, ADHD is presented as a 
developmental disorder. The symptoms related to inhibition control decrease as the 
student ages, but the inattention symptoms remain static as the student ages. They 
concluded that age has a significant impact on ADHD and EF's symptomology is another 
facet that adds answers and more questions. 

The study participants (aged 6 – 13) were chosen and then broken into two age 
groups.  The youngest age group ranged in age from 6 to 9.7 years and consisted of 48 
children (23 boys and 25 girls).  The oldest age group ranged in age from 9.8 to 13 years 
and consisted of 44 children (24 boys and 20 girls) (Brocki & Bohlin, 2006). Students 
were chosen from preschools and primary schools (notated as compulsory schools in 
Sweden) from various regions in the country. The outreach for student participants was 
completed through the postal mail system, and the parents were asked several questions 
related to their child's psychological and medical history.  The parents were required to 
provide written consent, and the students had the opportunity to provide verbal consent 
for participation in the study. Sweden has a 9-year compulsory school mandate – and 
further education is considered a secondary education – up to 12 years. According to the 
study "…parental occupational levels were derived using a scale based on the Swedish 
educational system" (Brocki & Bohlin, G., 2006, p. 7). 

Interestingly, there was a small percentage of the parents who only completed the 
9-year compulsory education (8%); 58% of the parents had some vocational training; 
22% of the parents completed secondary education (12 years); almost half of the parents 
earned a university degree; and 20% of the parents were Ph.D.'s (Brocki & Bohlin,  
2006). All the selected students were tested individually in a room without noise-related 
distractions at their home school.  The assessments were conducted during a 1.5-hour 
duration.  The students were given a reward after the assessment "of a toy worth 
approximately $5 for their participation" (Brocki & Bohlin, 2006, p. 5). 

The EF was tested, focusing on several factor areas:  non-verbal working 
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memory, subjective sense of time, verbal fluency, inhibition response, and interference 
control.  Areas of ADHD and inattention and behavior issues were gathered from 
teachers utilizing the DSM-IV Criteria for ADHD. Many of the same target areas 
measured in this study were addressed in previous research (Becker & Langberg, 2013; 
Thorell, 2007); although, the altered variables from other comparable studies made the 
development of a sound finding difficult. 

In the findings from this study, Brocki and Bohlin emphasized a strong 
correlation between the lack of inhibition and the hyperactive/impulsivity and inattention 
traits of students. Additionally, the older age of students was also found to impact 
working memory and non-verbal working memory negatively.  Furthermore, the study 
indicated much of the students' internalizing of issues was magnified toward the 
symptoms related to deficits in working memory, verbal working memory, and fluency. 
Deficiencies in these three areas were likely to cause significantly higher levels of 
internalizing by the student.   

This study by Brocki and Bolin (2006) began to draw-down on the concept that 
working memory and fluency were key factors concerning a student's inattentiveness and 
the need to complete work within the older age group. A better understanding of these 
deficit areas may be an opportunity for some students to move toward higher academic 
achievement. Educators and medical professionals are gaining further understanding of 
each new piece of research conducted and serves students well. 

 
Description of the Intervention 

The researcher focused on the question:  What is the impact of the coexisting 
diagnoses of ADHD and Executive Function Deficits (EFD) for adolescent students in an 
academic setting and social setting? The research and intervention were based on a single 
participant (Z) case study senior in high school.   

The specific nature of this research predicates the need for individualized 
intervention.  As with any student with a diagnosis of ADHD, any intervention or 
teaching method attempted with the student is based on that student's specific needs and 
abilities. The intervention used with Z was based on researcher observations of the 
student in academic and social settings within the high school setting.  In addition, the 
researcher surveyed the student and the teachers who work with Z to develop an 
indication of the classroom and social interactions. The researcher observations and 
student and teacher surveys formed a baseline for the researcher to better understand the 
impact of the coexisting deficits and interventions. As a result, the researcher 
implemented evidence-based practices to aid Z in developing a pattern for positive 
academic and social interactions through the many settings beyond high school. 

The researcher observations and the participant and teacher surveys were based 
on a curriculum and surveys developed by the Rush Neurobehavioral Center in Skokie, 
IL. The curriculum for high school teachers and students, Executive Functions 
Curriculum Notebook © 2010, was purchased by the school district in an effort to better 
understand how EFD interact in students with diagnosed disabilities and those who are 
unidentified with other deficits. The curriculum has teacher and student materials that 
consist of an overview of the human brain, study strategies, goal setting, decision making 
and learning strategies, and personal surveys.  These materials were utilized with Z to 
understand how the student utilizes self-reflection, and how teachers view the student in 
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executive function (EF) areas in academic and social interactions in the high school 
setting.  

The researcher would have preferred to provide examples of the student and 
teacher surveys and various components of the curriculum; however, permission is 
required from the publisher of the materials (School Specialty, Inc.) prior to any 
reproduction of the materials, with the exception of brief quotations in printed reviews.  It 
can be noted the materials in the curriculum are rather common sense in nature.  
Moreover, many concepts and ideas are regularly implemented by teachers to help 
students who struggle with the EF skills.  The majority of these students receive 
accommodations based on their Individualized Education Plans (IEPs) and 504 plans.  

The materials were reviewed with the student, and surveys were completed, and it 
became apparent that Z would need highly explicit instruction on a day-to-day basis.  
Furthermore, in many instances, the instruction from the previous day would need to be 
retaught for the material to become part of Z's daily activities.   

 
Participant 

Z is 18 years old and lives with a biological father, stepmother, two younger 
brothers and a younger sister; and an older brother who attends college and does not live 
at the family home. Z's biological mother died within the past year, and this event weighs 
heavily on Z and causes some school interruptions. Z is a highly sociable young adult and 
enjoys connecting with other students and adults in a classroom and social setting. Those 
connections can be tenuous based on behaviors and comments; peers who are not familiar 
with this student will often make comments about the "strange" behaviors. Z has a self-
stimulation manifestation that dates back to the earliest academic and social settings – Z 
will rock back-and-forth, much like parents of newborn babies. Z is completely unaware 
of this action – based on current and previous observations.  In addition, other students 
will text Z and ask to meet only to not show-up – Z is highly suggestive and somewhat 
gullible.  Z attends the same district where one of the biological parents attended – and 
has interacted with many grade-level peers since first grade.  This connection has proven 
highly beneficial for Z, even though some relationships are one-sided and superficial. 

Evaluation results for Z indicate relative strengths in the areas of basic reading 
skills, reading fluency, spelling, and working memory.  Z demonstrates functional gross 
and fine motor skills and passed the latest vision and hearing screenings. Cognitively, Z's 
most recent performance on individual and group-administered assessments was below 
average.  Reading comprehension, math, and written expression skills are below the age 
and grade-level expectations.  However, positive progress is being made with intensive 
levels of intervention supports. The speech and language therapist report suggests that Z 
needs to continue working on appropriate social communication skills and appropriate 
classroom behavior within the natural environment.  Assessment of Z's social, emotional, 
and behavioral functioning revealed significant concerns in the home and school settings 
with regard to social relationships, executive function, attention, and hyperactivity that is 
likely associated with the clinical diagnosis of an Autism Spectrum Disorder (ASD) and 
Attention Deficit Hyperactivity Disorder (ADHD). Z's adaptive behavior levels are 
highly inconsistent across settings. Overall adaptive functioning is within expected limits 
at school, with relative weaknesses in functional academics and leisure activities. These 
diagnoses reported that Z reached the school-age designation for math and language arts.  
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Z has no medical or physical impairments, except for prescription glasses.  Z takes 
medication daily to regulate the ADHD deficit at home.   
 
Setting 

Z is a senior (12th grade) at a central Ohio high school that includes an 
approximate daily enrollment of 651 students in grades 9 – 12. The district is in an 
insulated community.  A major metropolitan area surrounds the city.  The school district 
is one of the major reasons why families with school-age children move to the 
community. Home values have remained relatively steady or increased during the most 
recent/current economic slowdown.  The number of students who are considered 
economically disadvantaged continues to grow, as does the number of students diagnosed 
with disabilities.   

 
Data Collection 

The intervention used with Z was based on researcher observations of the student 
in academic and social interactions within the high school setting. In addition, the 
researcher surveyed the student and the teachers who worked with Z to develop a sense 
of classroom and social interactions. 

Z completed several self-evaluation surveys that indicated a learning style and 
executive function "level." The information gathered from these reflection surveys from 
the student was invaluable. The surveys allowed the researcher to "see" into the student 
and develop questions and conclusions.   

The student surveys were completed within a 10-minute time frame to facilitate 
completion.  The student was highly receptive to complete the survey versus the usual 
classwork as the survey was "new and different." Z enjoyed learning new information 
and sharing it with the researcher and teachers.  Z accepted the survey questions in a hard 
copy format and achieved "success" in the completion of the surveys within the set time 
limit. Based on researcher and teacher observations, the student was less confident as the 
lone respondent (student) versus a multiple of students or test-takers.  In several 
instances, Z made efforts to delay work or instruction in the intervention strategies by 
asking the researcher questions or making unsolicited comments related to other topics. 
These behaviors were noted as prevalent earlier in Z's academic career. 

It should be noted the researcher found the highest level of information and 
insight was gained through observations and direct contact with the student. Z was more 
than willing to share information regarding personal thoughts and actions. The researcher 
believed this willingness to share was based, in part, on the lack of a solid peer group or 
significant adult (Z mentioned on multiple occasions that home life was not positive and 
often was accused of all negative aspects within the family home). 

 
Analysis 

According to an individual learning survey, Z presented with the following major 
and minor learning styles. The major styles included the Auditory–Numerical, Tactile–
Kinesthetic, and Social–Group. The minor learning styles included Auditory–Language 
and Expressiveness–Oral. 

According to the diagnostic definitions from this survey, Auditory-Numerical is 
based on the student learning from seeing numerals in any number of mediums such as 
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SmartBoard, paper, or chalkboard. It is the full concept of sight and cognition.  The 
student is more likely to understand math facts if he has seen them. The definition of the 
Tactile-Kinesthetic learning style is centered on the student learning best through 
experience and touch, sight, and sound.  This student works best when there are 
opportunities to touch and manipulate pieces. The third learning style Z scored high on 
was Social-Group, which has a working definition of the student searching for study 
groups and struggling with individual study or work completion. Two other areas 
registered for this student. It was in the minor learning style arena: Auditory –Language 
and Expressiveness – Oral.  The definition of Auditory-Language is centered on the 
student being comfortable when discussing his accumulated knowledge; and, the 
Expressive-Oral learning style centers on his ability to speak fluently with confidence and 
to demonstrate knowledge. The definitions for these two minor areas are significant in 
that they relate specifically to Z's weaknesses. He is not comfortable speaking in front of 
a group larger than one to two people (peers or adults) unless it is a familiar social 
setting. If not, Z will "freeze" and stammer to find an answer, and often distracts with 
behaviors to deflect the lack of an answer.  In addition, Z did not "like" attention to be 
focused on the answers or reactions/actions provided to the classroom environment.  Z 
will deflect that type of close examination or attention at every opportunity. He presents 
an interesting mix of abilities and interests. Z will eagerly accept invitations to meet 
during free periods or lunch and is disappointed and hurt when the person who offered 
the invitation was only interested in the ruse. Z will "forget" the incident and move 
forward with the day. However, the next time an invitation is offered, Z will eagerly 
accept, even though the last invitation ended in disappointment.   

Z exhibited relative executive function strengths in Task Initiation, Response 
Inhibition, and Goal-directed Persistence. He exhibited relative weaknesses in Working 
Memory, Sustained Attention, Organization, Time Management, Flexibility, Planning 
and Prioritization, and Metacognition.  The researcher and teachers were specifically 
surprised that Z scored high in the area of task initiation. Observations and previous work 
history do not bear this out as a relative strength for Z; however, significant interventions 
have been attempted. Teacher survey results suggest relative executive function 
weaknesses in all of the areas noted by Z's self-evaluation. Z's teachers all remarked on 
the improvement they have seen in the amount of work completed and the higher work 
accuracy level. 

A math teacher providing additional content supports for Z stated, "Z often shows 
an initial interest in new concepts but needs an explanation of how the skill can help in 
life outside of school." The researcher had the same observation and made explicit efforts 
to inform Z how the various intervention strategies could be applied outside of school. In 
conversations with Z's teachers and intervention specialist, the researcher found that all 
had similar thoughts regarding Z's behaviors and work effort as the academic year 
progressed. Z grew more anxious as efforts were being made to help prepare for 
graduation. The researcher asked a question specifically directed at this notion, and Z 
confirmed the anxiety and nervousness. The researcher indicated that each teacher 
working to help Z was doing so out of genuine affection and caring.  

 
Results and Discussion 

The results for this case study revealed more data needed to be collected from Z 
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in his specific areas of executive functioning as it relates to academic and social 
activities. The researcher had envisioned a conclusive outcome based on the student's 
prior knowledge and the focused nature of the surveys, observations, and teacher 
interactions. The researcher also believed the occurrence of an ASD diagnosis for Z 
played a significant role in this case study's overall results. 

However, at the conclusion of this research, it became apparent to the researcher 
that further investigation is necessary. A singular case study does not offer conclusive or 
even anecdotal evidence that would lead to a conclusion that could be used as a basis for 
other researchers to replicate. The lack of distinctive conclusions suggests other 
researchers should further investigate how executive functioning areas impact specific 
academic and social skills.  While this researcher's effort is inconclusive, it does not 
indicate there is not usable information available to other education professionals. 

This researcher has found the development of a personal relationship with the 
student is of paramount importance. The student was familiar with the researcher, and 
that was a benefit in conducting this study. However, Z needed to become familiar and 
comfortable with a teacher before openness could occur. This student (and others with the 
same deficits) may require an extended introduction and learning time. Conclusions 
drawn from a study conducted by Johnson and Reid (2011) indicated the need for explicit 
instruction combined with practice and scaffolding.  

Further instruction is necessary to help students with ADHD, with or without 
EFDs, in the skill of goal setting.  Goal setting can be a difficult skill to master for 
students without any discernable deficits. For students who already have difficulty 
adhering to a plan or approaching tasks in a systematic effort, goal setting may be outside 
of their skillset without continual reinforcement from the teacher. The study noted, 
"making goal setting an integral part of all assignments can help students with ADHD 
make goal setting habitual" (Johnson & Reid, 2011). Goal setting alone cannot be the end 
of the matter for students and teachers. A system for both the teacher and student to 
monitor progress toward goals is paramount. If goal setting is completed in a vacuum 
without continual checks or progress monitoring, the student may be unable to recognize 
the smaller or incremental accomplishments by getting "lost" within the larger goal of 
assignment completion. Goal setting and progress monitoring require the student to 
consciously document a change in their behavior(s) as it relates to the plan they 
developed. It is also imperative the teacher systematically gathers data on their 
performance. This record keeping allows both parties to celebrate the small successes and 
feel a sense of accomplishment as they work towards a larger goal. When there is a 
common goal, both the ADHD student and teacher can feel a sense of pride and 
accomplishment.  

Conclusion 
This study's data does not fully detail the implications for the coexistence of the 

diagnoses between ADHD and EFD; however, there is a significant need for further 
research to determine the link between the apparent coexistence of ADHD and EFD in 
adolescent students in an academic and social setting. In the researcher's own experience, 
the academic and social settings are significantly linked for a student. Unfortunately, this 
study did not focus on that variable.  Though, the need for a student and researcher 
connection is paramount.  

The academic setting must be understood so that students are able to be active in 
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the academic setting – with no difference in their level of desire to learn the content is 
integral for the future of the US education system.  The researcher believes the individual 
learning style surveys should be administered to all students in fourth or fifth grade, in 
seventh grade, and again at the beginning of high school. It might also be helpful for 
educators to administer various executive function surveys to students at the same grade 
ranges. These surveys would provide a greater degree of insight for teachers. Another 
mention of the conclusion drawn from an earlier referenced study bears repeating at this 
juncture of the discussion "it may be important for clinicians to evaluate executive 
functioning as part of a diagnostic evaluation of ADHD so that appropriate academic and 
remedial assistance can be provided" (Martel, Nikolas, & Nigg,  2007). 

 
Further Study 

The data collected during this case study are not conclusive enough to prove a 
connection between ADHD and EFD and student learning styles. However, as teachers 
and school districts are being measured on all students' learning growth and ever-
increasing test scores, this topic begs further research and understanding. The research 
and understanding are not only needed to propel students with these deficits into a higher 
scoring bracket but, rather, to aid in their instruction and later success in life outside of 
school. According to the Centers for Disease Control and Prevention (CDC), there is a 
continual upswing in the percentage of children diagnosed with ADHD year-over-year 
(2016). The percentage increase can be staggering – the number of children diagnosed 
aged 4-17 is considered to be almost 6.5 million as of 2011 – "rates of ADHD diagnosis 
increased an average of 3% per year from 1997 to 2006 and an average of approximately 
5% per year from 2003 to 2011" (p. 1).   

Prior research and current study results indicate skills other than those academic 
that are developed while students are in academic settings will carry on in life after 
graduation. This persistence is an indication there may be a connection between EFDs 
and socio-economic status.     

Biederman et al. (2004) posited, if EFDs are in some manner determined by one 
or both parents, then that might indicate one or both parents also have some form of EFD, 
and this occurrence has hampered their academic and workforce success. The study 
mentioned did not focus on this potential, and so the suggestion is just another question 
added to the list from inclusive data or research design. Furthermore, additional research 
is needed on how educators and medical professionals collaborate to address the needs of 
students with ADHD and EFDs.  More specifically, data should be gathered from 
students with ADHD and EFD in various age groups in academic, leisure, and workforce 
environments. As with all concepts and best practices in education, the ethos of a student-
centered approach must be a key component to any evaluation and intervention. The 
researcher believes there is a place for case study-oriented research; however, a more 
quantitative oriented study is indicated to more fully understand any relation between the 
coexisting deficits of ADHD and EFDs in academic and social settings. 
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