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ABSTRACT 

Children with epilepsy risk numerous problems at school, including those related 

to attention and memory. Crucially, attention and memory are central to academic 

success. Consequently, it can be argued that school psychologists should conduct 

comprehensive evaluations that intentionally measure attention and memory when 

assessing children with epilepsy. The sparse existing research, however, suggests that 

school psychologists often leave these important domains unassessed. Even less known is 

why attention and memory might be left unassessed, although school psychologists’ 

limited awareness of epilepsy’s threat to specific cognitive processes and/or doubt that 

attention and memory tests are indeed feasible to use in school settings are candidate 

explanations. 

This study concerns school psychologists and their assessment practices for 

students with epilepsy. It investigates whether unawareness of epilepsy’s risk to attention 

and memory and/or doubt about the feasibility of school-based attention and memory 

tests may be partial explanations of their restrictive practices. Each of 237 participating 

school psychologists read about a hypothetical student with epilepsy and was randomly 

assigned to one of four conditions: neutral information (control); information about the 

feasibility of attention and memory tests (Feasibility information only); information about 

risk for attention and memory problems in children with epilepsy (Risk information 

only); or information about both feasibility and risk (Risk + Feasibility information). 

Participants were then provided with a list of standardized assessments (i.e., cognitive, 

academic, social-emotional, attention, and memory) and other (non-psychometric) 

techniques and practices (i.e., formal behavioral observation, pediatrician contact, 
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interviews) for potential use. Subsequently, participants rated their attitudes (perceived 

value and likelihood of use) and ranked the importance of each assessment/practice 

regarding the hypothetical student with epilepsy. 

There were four predictions: 1) school psychologists in the control condition will 

endorse the least favorable attitudes and importance rankings of attention and memory 

tests; 2) school psychologists’ provided with information about either Risk or Feasibility 

will have higher attitude ratings and importance rankings of these tests than those in the 

control condition; 3) those provided with both Risk and Feasibility information will have 

the highest attitude ratings and highest importance rankings of attention and memory 

tests.  

Findings suggest that Risk information alone was associated with higher attitude 

ratings and importance rankings of attention and memory tests, and that Feasibility 

information had no effect on school psychologists’ attitude ratings or importance ranking 

of these assessment tools. Study limitations, implications for practice, and future 

directions for research are discussed.  
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CHAPTER I 

INTRODUCTION 

 This chapter provides a background of the problem and an overview of epilepsy 

facts to acquaint the reader with this illness. Subsequently, a description of problems 

children with epilepsy encounter at school follows. Specific problematic aspects 

discussed include: a) cognitive and academic development, b) productivity and attention, 

c) social and emotional development, and d) missed instruction. Although children with 

epilepsy risk difficulties in all these areas, cognitive and academic development and 

productivity are especially pertinent to this study as they are directly influenced by 

attention and memory (the precise topic of this study).  

Background of Problem 

Children with chronic illnesses are at greater risk than healthy children for 

numerous negative outcomes including increased school failure, psychological distress, 

poor social functioning, and problematic adaptive behavior (Martinez & Ercikan, 2009). 

Furthermore, advances in health care have led to higher survival rates so that more 

children than ever before are currently affected by a chronic health condition (Brown, 

2004). In the United States, it is estimated that up to 15% of public school children are 

affected, or will be affected before age 18 years old, by a chronic medical condition 

(Tarnowski & Brown, 2000). Because of the potential for negative outcomes and 

increased rates of occurrence, it is imperative for school psychologists to be 

knowledgeable about and prepared to competently provide services to students with 

chronic illnesses. One common chronic illness that is especially pertinent to school 

psychologists is epilepsy.  
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Epilepsy is a condition that has the potential to negatively impact sufferers in 

multiple spheres of life. For example, children with epilepsy encounter greater risk than 

healthy counterparts as well as those with other non-neurological chronic illnesses, such 

as asthma and diabetes, for cognitive impairment, academic failure, behavioral problems, 

poor social functioning, and psychological and emotional problems (Davies, Heyman, & 

Goodman, 2003; Dunn et al., 2010; Hamiwka, Hamiwka, Sherman, & Wirrell., 2011; 

Huberty, Austin, Huster, & Dunn 2000; Rodenburg, Stams, Meijer, Aldenkamp, & 

Dekovic, 2005). The significance of these risks is unfortunate because epilepsy is a 

relatively common disorder. Indeed, epilepsy is the third most common chronic illness 

affecting children (Kaffenberger, 2006) and the most common childhood neurological 

condition – affecting an estimated 1 in 1,000 children worldwide (Reilly & Ballantine, 

2011).  

Epilepsy Facts  

Epilepsy is diagnosed when a person suffers from recurrent seizures (two or 

more) caused by abnormal electrical brain activity as determined by an 

electroencephalogram (EEG; Fisher et al., 2005). The International League Against 

Epilepsy (ILAE) depicts epilepsy as a heterogeneous disorder that has many different 

causes and varies greatly from person to person. The specific type of epilepsy and seizure 

focus matter as the exact nature of a child’s epilepsy and accompanying treatment regime 

will affect the presentation of seizures, cognitive development, and school functioning in 

multiple ways (Reilly & Ballantine, 2011). The following sections provide an overview 

of the epilepsy classification system, ways different epilepsy types can affect schooling, 

and a brief introduction to the most common epilepsy treatment – anti-epileptic drugs.  
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Classification of seizures. Due to its heterogeneous nature, epilepsy is 

categorized by an extensive classification system (ILAE, 2008; see Figure 1). A person’s 

epilepsy is categorized into one of two key categories as either symptomatic (due to a 

known etiology such as an underlying neurological condition or traumatic brain injury) or 

idiopathic (due to unknown etiology). In addition, seizures are classified depending on 

the region of the brain they involve as partial (involving one hemisphere of the brain) or 

generalized (involving both hemispheres of the brain). When partial seizures are focused 

in a particular brain region they are described as such. For example, children with 

temporal lobe epilepsy suffer from seizures in the temporal lobe region of the brain, 

whereas those with frontal lobe epilepsy have seizures that affect the frontal lobe region 

of the brain. Furthermore, although partial seizures originate in one part of the brain, they 

sometimes evolve into a generalized seizure and are then termed a secondarily 

generalized seizure. 

Seizures can also be categorized depending on whether they cause a change in 

consciousness. Seizures are known as complex if a change in consciousness occurs or 

simple if there is no change in consciousness. Additional qualitative descriptive 

categories such as tonic-clonic, myoclonic, atonic, and absence are used to describe 

generalized seizures that present with particular manifest behavioral patterns. For 

example, tonic-clonic is used to describe seizures that involve a sudden stiffening of the 

body (tonic phase) followed by jerking and convulsing of the limbs (clonic phase).  In 

contrast, absence seizures are much less noticeable and usually involve a cessation of 

movement and staring or eye fluttering.   
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Figure 1. Seizure Classification  

 

Idiopathic vs. symptomatic epilepsy. One critical distinction affecting 

presentation is that between symptomatic and idiopathic epilepsy.  Research has shown 

that students with symptomatic epilepsy are often at higher risk for cognitive impairment 

than peers with idiopathic epilepsy (Berg et al., 2008).  For example, in a sample of 613 

students with epilepsy, Berg and colleagues (2008) found that 84.8% of those with 

idiopathic epilepsy had IQs equal to or greater than 80 whereas only 35.7% of those with 

symptomatic epilepsy had IQs equally high. In accordance with this finding, rates of 

special education usage under the category of intellectual disability have been shown to 

be greater for students with symptomatic epilepsy compared to those with idiopathic 

epilepsy (Wodrich, Kaplan, & Deering, 2006). Wodrich and colleagues (2006) examined 

school records for 50 students with epilepsy and found that the percentage of those with 
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symptomatic epilepsy receiving special education services (81.8%) was much higher 

compared to students with idiopathic epilepsy (35.7%). Furthermore, of the students 

receiving services, over half (54.5%) of those with symptomatic epilepsy were receiving 

services under the category of mental retardation compared to only 10.7% of students 

with idiopathic epilepsy.  

Seizure focus. In addition to epilepsy type, seizure focus predicts the presentation 

of the student’s seizure as well as the risk for different cognitive and social-emotional 

impairments. Some functions are known to be associated with a particular brain region 

and these are often likely to be more impacted when a seizure occurs there (Rzezak et al., 

2007). For example, the frontal lobe is associated with planning ability and motor control 

and thus children with frontal lobe epilepsy may be at greater risk for poor classroom 

attention and concentration and have difficulty coordinating movements (Reilly & 

Ballantine, 2011). In contrast, children with temporal lobe epilepsy may be more 

vulnerable for problems with memory and language production because the temporal 

lobe is associated with these functions (Rzezak et al., 2007). Having knowledge about the 

specific type of epilepsy and seizure focus may help school psychologists better 

understand a student’s difficulties and plan appropriate interventions and 

accommodations.  

 Anti-epileptic drugs. Different types and severity of seizures naturally elicit 

different treatment regimens, however, the most common method for treating epilepsy is 

with anti-epileptic drugs (AEDs). AEDs are helpful for many children with epilepsy and 

several studies have documented that 60-70% of children taking an AED become seizure-

free (Ma et al., 2009;   Mandelbaum, Burack, & Bhise, 2009). Although they bring the 
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benefit of seizure reduction for many children, it has long been documented that AEDs 

are also associated with a risk of sundry adverse side effects (Titus & Thio, 2009). For 

example, AEDs often cause general cognitive slowing, drowsiness, and lethargy and are 

associated with disturbances in language, memory, and executive functioning (i.e. 

attention, concentration, and working memory; Hermann, Meador, Gaillard, Cramer, 

2010; Loring, Marino, & Meador, 2007; Titus & Thio, 2009).  In addition to cognitive 

effects, AEDs are sometimes associated with unfavorable emotional and behavioral 

symptoms such as irritability and hyperactivity (Titus & Thio, 2009). Research has also 

consistently found that students who are taking multiple AEDs (polytherapy) risk more 

severe side effects than students who are taking only one (Titus & Thio, 2009). 

The specific impact of AEDs on a student’s academic functioning is less-well 

understood as there is a general dearth of studies that examine this relationship; however, 

given that AEDs affect many cognitive functions central to learning (i.e., attention, 

memory, language), it is plausible that they could significantly impact classroom 

performance.  For many students though, the risk of side effects may be offset by the 

benefit of improved seizure control (Titus & Thio, 2009).  Moreover, it is difficult to 

make definite conclusions about the effect of individual AEDs as students may have a 

range of responses and side effects to different drugs depending on type epilepsy, 

underlying etiology, age, and duration of exposure to medication (Mandelbaum et al., 

2009). Consequently, it appears that the best treatment for children taking AEDs consists 

of finding the medication regime that will allow the child to achieve adequate seizure 

control and minimize adverse side effects (Drane & Meador, 2002).  
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Problems Encountered at School  

In terms of schooling, epilepsy can be especially problematic because of the 

pervasiveness of the problems that are often associated with it. Wodrich, Pfeiffer, and 

Landau (2008) suggest that there are four aspects of schooling threatened by chronic 

illnesses, including epilepsy: a) cognitive and academic development, b) productivity and 

attention, c) social and emotional functioning, and d) missed instruction. The number of 

areas impacted and severity of impact varies from illness to illness. Wodrich and 

colleagues posit that collecting information in these four areas can help school 

psychologists gauge the severity of the illness on a child’s education and enable 

educational planning and interventions. Unfortunately for students with epilepsy, there is 

risk of being negatively impacted in all these areas. The following sections in this chapter 

provide a broad overview of how children with epilepsy are affected in these four areas. 

Cognitive and academic development and productivity are especially relevant as these 

aspects are directly impacted by attention and memory, domains of functioning that are 

the emphasis of the current study. As such, Chapter 2 provides a detailed literature review 

of the topics of attention and memory. 

Cognitive and academic development. In terms of cognitive development, it 

appears that the distribution of IQ scores are shifted to the left for children with epilepsy 

as a group (Bailet & Turk, 2000). The heterogeneity of epilepsy is essential to consider 

because children with symptomatic epilepsy in general are more cognitively and 

academically impaired than those with idiopathic epilepsy (Bailet & Turk, 2000; Berg et 

al., 2008). Despite this, students with idiopathic epilepsy still have greater risk for 

cognitive and academic problems than healthy siblings, peers, and even students with 
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some other chronic illnesses, such as asthma (Austin, Huberty, Huster, & Dunn, 1998; 

Dunn et al., 2010; Huberty et al., 2000).  

A recent study suggests that epilepsy is correlated with lower IQ (Walker et al., 

2013). In this study, Walker et al. (2013) sampled 97 children with new and recent-onset 

idiopathic epilepsy, 69 healthy first cousins of the children with epilepsy to serve as a 

control group, and one biological parent per child. Results showed that the children with 

epilepsy had significantly lower IQs than controls and significantly lower IQs than their 

parents. The IQs of parents of children with epilepsy and parents of control group 

children did not differ significantly from one another. Furthermore, epilepsy variables 

(i.e., age of onset, type of seizures, and anti-epileptic medications) were found to be 

unrelated to IQ. This finding is particularly important as it demonstrates that idiopathic 

epilepsy is associated with lower IQ; the study’s methodology helps to rule out the direct 

influence of genetic factors, environmental factors, and the effects of recurrent seizures 

overtime. Although these results are significant, it may be that for those with epilepsy, an 

impaired brain is a confounding factor and the reason for both the epilepsy and lower IQ.  

In regards to academic development, children with epilepsy have been found to be 

at risk for problems with learning in school (Austin et al., 1998; Fastenau, Shen, Dunn, & 

Austin, 2008; Henkin et al., 2005; Schouten, Oostrom, Pestman, Peters, & Jennekens-

Schinkel., 2002). The rate of specific learning disabilities (SLDs) among students with 

epilepsy appears to be higher than healthy peers, a finding that holds true even for 

children with idiopathic epilepsy and well-controlled seizures (Fastenau et al., 2008). 

Furthermore, SLDs in those with epilepsy also do not appear in a specific pattern, as 

underachievement has been found across all academic areas including math, writing, and 
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reading (Williams, 2004). This is to be expected because the term epilepsy merely 

denotes recurrent seizures. The causes and precise manifestations of these are extremely 

heterogeneous as, logically, are the host of associated school problems.  

Several empirical studies have assessed learning disabilities in children with 

epilepsy. In one study, Fastenau and colleagues (2008) sought to determine rates of SLD 

and possible contributing risk factors in 164 students with normal intelligence and 

various types of epilepsy (i.e., absence, generalized tonic-clonic, simple partial and 

complex partial seizures). When the researchers used both an IQ-achievement 

discrepancy model and low achievement model (i.e., RTI), they found that approximately 

one-half (41-62%) of the students qualified for a specific learning disability in at least 

one academic area; rates varied depending on the definition of learning disability used. 

Furthermore, seizure variables (seizure type, severity, control) were unrelated to a 

diagnosis of SLD. These findings indicate that all students with epilepsy, regardless of 

seizure type, are likely vulnerable to the development of learning disabilities and that 

generalizations about learning problems are elusive.  

Even when a student does not qualify for a specific learning disability though, 

learning delays can still be present. For example, one study in Greece sampled 37 

children with idiopathic generalized epilepsy who were receiving regular education, had 

normal IQs, and had well controlled seizures (Prassouli, Katsarou, Attilakos, & 

Antoniadou, 2007). The researchers examined children’s performance on variables 

known to be predictive of reading and writing skills, including measures of vocabulary, 

grammatic and auditory closure, graphophonological awareness, and visual-motor 

coordination.  The children with epilepsy performed significantly below average on all 
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variables measured except for auditory closure. Thus, it appears, at least in this sample, 

that even regular education students with epilepsy often display weaknesses in areas 

known to be related to achievement in reading and writing. Another study in the 

Netherlands conducted with 176 regular education, elementary school students with 

epilepsy and 113 comparable peers found higher rates of academic underachievement in 

reading and math for those with epilepsy (Aldenkamp, Weber, Overweg-Plandsoen, 

Reijs, & van Mil, 2005). Taken together, these findings suggest that even when 

educational needs appear mild and do not warrant special education services, those with 

epilepsy are still vulnerable to academic underachievement.  

Although some students with epilepsy receive general education, research 

demonstrates that grade retention and special education placement are also prevalent. 

Bailet and Turk (2000) conducted a three-year study of 74 students with idiopathic 

epilepsy who were of normal intelligence and 23 healthy, sibling controls. They found 

that students with idiopathic epilepsy had significantly higher rates of grade retention and 

placement in special education than healthy siblings. Similarly, Berg, Hesdorffer, and 

Zelko (2011) sampled 142 students with epilepsy and case-matched siblings both with 

IQs above or equal to 80. They found that 45% of students with epilepsy were receiving 

special education services compared to only 17% of siblings. Several other studies have 

found comparable rates of special education usage for students with epilepsy (Berg et al., 

2005; Wodrich et al., 2006). Rates are higher for those with symptomatic epilepsy, but 

even for students with idiopathic epilepsy and IQs in the normal range, usage is notably 

more frequent than healthy classmates (Berg et al., 2005; Wodrich et al., 2006).  
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In summary, it is well recognized that academic and cognitive development are 

central considerations at school. Students with epilepsy are consistently shown to be at 

risk in these important areas.  

Productivity and attention. Productivity (i.e., work completion) and attention 

are additional areas that are especially likely to be impacted in students with epilepsy. As 

attention is a prominent factor in this study, more detail is provided in Chapter 2. This 

topic is addressed here to briefly introduce the reader to attention and associated 

productivity problems experienced by children with epilepsy in the context of school.  

Work completion and attention are compulsory for success in school. Work 

completion fosters development of newly acquired information and helps students retain 

previously learned skills through repeated practice. Even more essential than work 

completion, attention, which is known to enable thinking, learning, and memory, and has 

been found to be a strong predictor of academic success (Pingault et al., 2011). Moreover, 

attention is a necessary prerequisite for adequate classroom productivity (Williams, 

2003).  

Research has consistently documented that students with epilepsy often have 

more problems with attention than healthy children (Davies et al., 2003; Piccinelli et al., 

2010; Reilly, Kent, & Neville, 2013); as such, they are likely to suffer problems with 

productivity. Moreover, deficits in attention may make solving multiple-step problems 

virtually impossible, which can further inhibit a student’s ability to complete work and 

master academic skills. This in turn may cause them to fall further and further behind 

classmates over time (Williams, 2003).  
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Besides explicit problems with attention, seizures themselves can disrupt focus 

and inhibit work completion. Some seizures can occur multiple times a day (up to 100 in 

some cases) and slow children in their work, causing them to miss important instructions 

(Wodrich et al., 2006). Work completion and attention are also likely to be compromised 

during the postictal (post-seizure) period, which is often characterized by low levels of 

awareness and limited recall for information (Wodrich & Cunningham, 2008). In 

addition, some children with epilepsy suffer from brief (e.g., 3 second) and intermittent 

subclinical brain discharges, known as transitory cognitive impairments, which have been 

shown to impair attention and memory (Williams, 2003). Lastly, sleepiness, lethargy, and 

reduced awareness caused by AEDs can also have a negative impact on these functions 

(Titus & Thio, 2009). Overall it appears that students with epilepsy experience multiple 

illness-related threats to attention that menace classroom work completion and associated 

academic skill development.  

Social and emotional functioning. Social and emotional functioning are other 

facets of schooling in which students with epilepsy appear to be vulnerable to problems. 

Even in current times, epilepsy is associated with a high degree of stigma which has 

harmful consequences for several aspects of students’ social and emotional functioning at 

school. For example, perceived stigma is associated with social isolation, peer rejection, 

and age-appropriate activity avoidance for students with epilepsy (Funderburk, 

McCormik, & Austin, 2007). In accordance, a recent meta-analysis compared social 

competence among children with nine different chronic illnesses and healthy children and 

found that those with neurological disorders (including epilepsy) had the poorest social 

competence of all groups (Martinez, Carter, & Legato, 2011). Rates of bullying for 
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students with epilepsy have also been found to be higher than healthy classmates and 

higher even than rates among those with another chronic illness (i.e. chronic kidney 

disease; Hamiwka et al., 2009). Specifically, in a survey of 59 students with epilepsy, 

42% reported being bullied, whereas only 18% of those with chronic kidney disease and 

21% of healthy peers reported experiencing bullying (Hamiwka et al., 2009).  These 

findings have negative implications for these students’ school functioning as social 

competence and peer relationships are important childhood tasks that are predictive of 

self-esteem and academic achievement (King, MacDonald, & Chambers, 2010). Also 

troubling is that students rejected by peers are more likely to have classroom behavior 

and academic difficulties (King et al., 2010). 

In addition to social functioning and peer relations, psychological well-being is 

also susceptible to the ill effects of stigma. The high degree of social stigma that 

surrounds epilepsy can lead students to develop very low self-esteem (Funderburk et al., 

2007), which one study found to be predictive of academic underachievement specifically 

among those with epilepsy (Hermann, Trenerry, & Colligan, 1996). Low self-esteem, 

along with perceptions of stigma, feelings of lost control, and negative attitude towards 

illness, also may contribute to the development of psychopathology in children with 

epilepsy (Ekinci, Titus, Rodopman, Berkem, & Trevathan, 2009). Indeed, one study 

found the rate of development of a psychological disorder to be 37% for school-aged 

children with epilepsy compared to only 11% for children with diabetes and 9% for 

healthy children (Davies, et al., 2003).  This finding is especially concerning as some 

psychological disorders, such as depression and anxiety, can be extremely detrimental to 
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a student’s academic functioning, not to mention their general overall quality of life 

(Caplan et al., 2005; Ekinci et. al, 2009).  

Missed instruction. School attendance is necessary for academic success and 

provides the student with otherwise unattainable direct teacher-instruction and 

opportunities to interact with peers. It appears that children with epilepsy as a group may 

have more school absences per year compared to healthy children. A recent study from 

Greece sampled 62 students with epilepsy and found that over a six-month period, all 

participants had missed at least one school day and approximately 30% reported missing 

five or more school days due to epilepsy-related reasons (Serdari et al., 2009). Another 

study from Brazil found that 88% of children with epilepsy had missed one school day 

due to similar reasons (Aguiar, Guerreiro, McBrian, & Montenegro, 2007). Across both 

studies, the most commonly cited motives for missing school included medical 

appointments, epilepsy tests, or same-day seizures. Neither of these studies, however, 

provided control group information; consequently, it is unknown whether the number of 

missed days differed from healthy classmates. In addition, these studies were conducted 

in foreign countries and results may be non-generalizable to the United States. Currently, 

no known studies have examined absenteeism in American students with epilepsy. 

Despite this, it is logical that those with epilepsy miss more instruction than healthy 

children, because for students with epilepsy, missed school days are only part of the 

problem. As discussed above, seizures suffered in class also naturally disrupt learning 

and cause students to miss important instructions.  
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Summary   

 Overall, research has shown that students with epilepsy as a group are at risk for 

problems in numerous life and school related areas including cognitive development, 

academic achievement, and social, emotional, and psychological functioning. It is true 

that epilepsy is a diverse disorder and the exact type of epilepsy and treatment regime 

will affect the student’s presentation at school. Indeed, the heterogeneous nature of 

epilepsy makes generalizations elusive. It is also important to note that not all children 

with epilepsy will experience problems in school. Nonetheless, given the vulnerability of 

this group to academic underachievement, it is important for school psychologists and 

educators to be knowledgeable about epilepsy and related risks so that they may be able 

to better serve students with epilepsy.   
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CHAPTER 2 

 

REVIEW OF THE LITERATURE  

 

This chapter is a review of the literature regarding the variables used in this study. 

It first provides the reader with information about attention and memory processes in 

students with epilepsy. The chapter is organized to address attention in regards to the 

association of attention and academics, the risk of attention problems, changes in 

attention functioning over time, risk of attention impairment by epilepsy type, and 

reasons for attention impairment. Next, it addresses memory with parallel sections about 

the association of memory and academics, the risk of memory problems, changes in 

memory functioning over time, risk of memory impairment by epilepsy type, and reasons 

for memory impairment.  

Subsequently, a discussion of school psychologists’ practices for assessing 

students with epilepsy follows because these practices are central to the current study. It 

is vital that school psychologists conduct in-depth, comprehensive evaluations that 

measure not only intelligence and achievement but measure attention and memory as 

well. Little is known, however, about school psychologists’ use of these tests with 

students with epilepsy. This section reviews the sparing information on the topic and 

discusses potential reasons for school psychologists’ apparently limited use of attention 

and memory assessment tools. Included in the literature review are important 

considerations, such as: a) high prevalence of specific learning disabilities (SLDs) and 

precedence of intelligence and achievement assessments, b) increase use of response to 

intervention practices (RTI) and associated decrease in psychometric, formal assessment, 

and c) school psychologists lack knowledge regarding the risk of attention and memory 
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impairment in children with epilepsy and/or lack knowledge about the feasibility of 

attention and memory tests. School psychologists’ lack of knowledge (i.e., about 

epilepsy’s memory/attention risk and about feasible assessment tools) is emphasized in 

the review, as it is the precise focus of this study. This chapter then concludes with a 

discussion regarding the purpose, goals, and predictions of the current study. 

Attention  

Association of attention and academics. As discussed in Chapter 1, attention is 

highly predictive of academic success in school (Pingault et al., 2011). Problems with 

attention constrain academic skill development and impede work productivity for all 

children. As such, several empirical studies have found attention to be associated with 

learning disabilities and academic problems in children with epilepsy. Fastenau and 

colleagues (2008) for instance, found that students with epilepsy and comorbid attention 

deficit hyperactivity disorder (ADHD) were at an even greater risk for learning 

disabilities than children with epilepsy alone. This finding implies that attention deficits 

may convey a unique risk to the development of learning problems beyond the threat that 

epilepsy itself poses.  

Similarly, Hermann and colleagues (2008) compared the academic functioning of 

52 students with new-onset epilepsy to 48 healthy peers over a two year-period. Students 

with epilepsy who showed increases in problems with sustained attention and 

concentration developed more academic problems over the next two years than healthy 

counterparts and even more than those with epilepsy who did not exhibit attention 

problems. In another study, Williams and colleagues (2001) investigated academic 

achievement of 65 elementary school students with epilepsy who were of normal 
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intelligence and had no comorbid diagnoses of ADHD or a specific learning disability. 

The researchers found that for students in this study, attention was more predictive of 

academic underachievement than memory, socio-economic status, and self-esteem 

variables. Based on these studies, it appears that problems with attention may predispose 

students with epilepsy for greater risk of learning problems and academic failure at 

school.  

Besides the threat to academics, attention problems may also have long-term 

consequences for students’ school success. For example, a 16-year longitudinal study 

found that inattention, but not hyperactivity, was predictive of high school graduation 

(Pingault et al., 2011). Although this study was conducted with healthy students, the 

findings are concerning given that those with epilepsy are extremely inattention-prone. 

As such, it may be that students with epilepsy have similar, if not higher, risk of school 

drop-out compared to inattentive healthy students; however, no study has yet to examine 

the specific link between inattention and high school graduation for those with epilepsy. 

Risk of attention problems. Given the relationship between attention and 

learning success, it is unsurprising that the risk of academic underachievement is elevated 

among students with epilepsy as research has demonstrated that they are extremely 

vulnerable to problems in this area. Indeed, children with epilepsy are diagnosed with 

ADHD at higher rates than children in the general population. According to the 

Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition, Text Revision 

(DSM-IV-TR; American Psychiatric Association, 2000), there are three different types of 

ADHD: predominately hyperactive-impulsive, predominately inattentive, and combined 

type. As the names of these subtypes suggest, children diagnosed with predominantly 
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inattentive type meet criteria for only inattention symptoms, children diagnosed with 

predominantly hyperactive-impulsive type meet criteria for only hyperactive-impulsive 

symptoms, and children diagnosed with combined type meet criteria for both inattention 

and hyperactive-impulsive symptoms. More on ADHD subtypes appears below.  

It is currently estimated that 3-7% of children in the general population are 

diagnosed with ADHD, however, it appears that approximately one-third of children with 

epilepsy meet criteria for ADHD (Berg et al., 2011; Reilly et al., 2013). One study found 

that 37.7% of 175 students ages 9- to 14-years-old with epilepsy and no other medical 

condition or developmental delay met diagnostic criteria for ADHD (Dunn, Austin, 

Harezlak, & Ambrosius, 2003). Diagnosis in this study was determined by parent ratings 

on two well-established rating scales that follow DSM-IV criteria: the Child Symptom 

Inventory-4 (CSI; Gadow & Sprafkin, 1997) or the Adolescent Symptom Inventory-4 

(ASI; Gadow & Sprafkin, 1998), depending on the student’s age, and the Child Behavior 

Checklist (CBCL; Achenbach, 1991).  

Analogous rates were found by Hermann et al. (2007) who sampled 75 

elementary through high school students with recent-onset idiopathic epilepsy and 62 age 

and gender-matched healthy first-cousin controls. In this study, the researchers used the 

Kiddi-SADS-PL (K-SADS; Ambrosini, 2000), a semi-structured diagnostic interview, to 

assess current and past episodes of psychopathology (including ADHD) as according to 

DSM-IV-TR criteria. Furthermore, they also evaluated participants with measures of 

intelligence, language, memory, executive functions and attention, and motor function. 

The specific measures of attention included the Delis-Kaplan Executive Function System 

(D-KEFS; Delis, Kaplan, & Kramer, 2001) and the Conners’ Continuous Performance 
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Test-II (Conners’ CPT; Conners, 2004), which were used to assess children’s response 

inhibition, divided attention, inattentiveness, and impulsiveness. Results showed that 

approximately five times more students with epilepsy (31.5%) met criteria for ADHD 

compared to healthy controls (6.4%). The consistency in rates across studies using 

parent-rating scales and objective attention assessments lends support to these findings 

and helps confirm the high frequency of attention problems for those with epilepsy. 

Although children with epilepsy are diagnosed with ADHD at greater rates than in 

the general population, there is some evidence to suggest that the disorder manifests 

differently among those with epilepsy compared to otherwise healthy peers. One 

difference is the type of ADHD that children are diagnosed with. In the general 

population, the combined type of ADHD is by far the most common (approximately 

80%; American Psychiatric Association, 2000). In contrast, children with epilepsy often 

show more circumscribed problems with inattention (Reilly et al., 2013). In the study by 

Dunn et al. (2003) described above, of the 37.7% of the total sample that met criteria for 

a possible ADHD diagnosis, 24% met criteria for inattentive type, compared to only 

11.4% for combined type, and 2.3% for hyperactive-impulsive type.  Hermann et al. 

(2007) also found the inattentive type to be predominant among their sample of students 

with epilepsy (52.1% of those diagnosed with ADHD were of the inattentive type 

compared to 17.4% hyperactive type, 13.1% combined type, and 17.4% NOS).  

This distinction between subtypes is important to note as children with inattentive 

type ADHD may be overlooked by teachers and underdiagnosed by school psychologists 

(Williams, 2004). In addition, research has demonstrated that students with epilepsy often 

have increased problems with inattention even when their problems do not warrant a 
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diagnosis of full ADHD (Williams, 2004). As discussed above, exclusive problems with 

inattention are especially problematic for long-term school success as inattention, but not 

hyperactivity, has been found to be predictive of high school graduation (Pingault et al., 

2011).  

Besides type of ADHD, differences also exist between the rate of diagnosis for 

boys and girls. In the general population, the number of boys diagnosed with ADHD 

exceeds the number of girls diagnosed at a 3:1 to 7:1 ratio (Barkley, 2005). For students 

with epilepsy however, the ratio of boys and girls is relatively equal (Reilly et al., 2013). 

Indeed equivalent rates of ADHD diagnosis and type have been found in several different 

research studies (Dunn et al., 2003; Hermann et al., 2007; Piccinelli et al., 2010). Overall, 

having knowledge of the specific manifestation of ADHD in children with epilepsy may 

prime school psychologists and educators to be more aware of problems as they arise. 

Changes in attention functioning over time. It appears that attention functioning 

declines over time for some students with epilepsy. For example, Piccinelli and 

colleagues (2010) studied 43, kindergarten to 12th grade students with new-onset 

idiopathic generalized or partial epilepsy and normal IQs. The researchers evaluated 

participants’ attention skills with the Conners’ CPT and the CBCL at study entry and 

again at 12 months. The researchers found that at time of initial epilepsy diagnosis, 

approximately one-third (32.6%) of students demonstrated deficits in attention. 

Interestingly, 1-year post diagnosis, approximately one-half (53.5%) of the students in the 

study evidenced attention deficits.  

In terms of schooling, these findings imply that worsening of attention deficits 

may also trigger synchronous deteriorations in work completion and academic success. 
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Noteworthy is that in this study, at initial testing students had been newly diagnosed with 

epilepsy and were AED free; however at 12 months, all participants were taking one 

AED. As discussed in Chapter 1, AEDs are known to sometimes have a negative impact 

on attention. Thus, this possibly could have influenced the increase in attention 

difficulties observed in this study; unfortunately, the effect of AED usage on attention 

was not addressed. Other studies that have specifically examined the relationship between 

AEDs and ADHD diagnosis, however, have failed to find an association (Hermann et al., 

2007). Overall, the consistent finding that almost one-third of children with epilepsy 

exhibit difficulties with attention at time of initial diagnosis suggests that epilepsy is 

indeed associated with attention problems. Accordingly, students with epilepsy are likely 

to have problems with attention from the outset (Hermann et al., 2007; Piccinelli et al., 

2010); however, it seems prudent for school psychologists to monitor these processes as 

problems may be present at any time and declines may be apparent overtime.   

Risk of attention impairment by epilepsy type. Given that the frontal lobes are 

especially important in the regulation of attention, it would seem logical to hypothesize 

that children with frontal lobe epilepsy have more problems with attention compared to 

children with non-frontal epilepsy. Research has failed to support this notion however, 

and seizure type has been found to be an unreliable predictor of attentional difficulties 

(Dunn et al., 2003).  

The following study helps buttress that point. Bhise, Burack, and Mandelbaum 

(2010) studied 57 elementary through high school students with new-onset idiopathic 

epilepsy and IQs above 80. Participants were divided by seizure type into generalized 

convulsive, generalized non-convulsive (absence), unilateral focal, or bilateral focal 
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(independent foci in both hemispheres) seizure groups.  The researchers measured 

participants’ attention with the Test of Variables of Attention (TOVA; Greenberg & 

Waldman, 1993). The TOVA is a continuous performance visual and auditory reaction 

test that is conducted on a computer. The TOVA yields four measures including: errors of 

omission (inattention measure); errors of commission (impulsivity measure); mean 

response time (information processing measure); and response time variability 

(attentional variability or consistency measure). Bhise et al. found that attention was 

significantly and similarly impaired for all seizure groups on the errors of omission 

measure, indicating all groups exhibited significant inattention. Results also showed low 

scores on mean response time and response variability measures for all groups. In 

contrast, low scores were not observed for any groups on the errors of commission 

measure, which again illustrates that students with epilepsy are likely to have exclusive 

problems with inattention rather than impulsivity or hyperactivity.  

Other studies have also failed to find differences among seizure types on 

measures of attention deficit. For example, in the study by Piccinelli and colleagues 

(2010) discussed above, attention deficits were unrelated to a specific seizure type and 

rates were similar across different seizure groups at diagnosis and 1-year follow up. In 

addition, studies have consistently found evidence of attention problems for children with 

various different types of seizures including generalized, complex partial, simple partial, 

and seizures with focus in the temporal lobes as well as the frontal lobes (D’Agati, 

Cerminara, Casarelli, Pitzianti, & Curatolo, 2012; Dunn et al., 2003; Evankovich, 

Chapieski, Hiscock, & Glaze, 2006; Henkin et al., 2005; Hermann et al., 2007; Longo, 

Kerr, & Smith, 2013). This suggests that all students with epilepsy, regardless of seizure 
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type, have a heightened risk for problems with attention, which subsequently threatens 

their academic success, work productivity, and may even lead to school drop-out. 

Reasons for attention impairment.  Precise reasons for attention problems are 

not clearly demarcated and it is likely that impairment results from interactions amongst 

multiple factors (Fastenau et al., 2008). Indeed, many studies attempting to link specific 

seizure variables such as seizure severity, seizure control, age of onset, and seizure type 

to impairment have failed to find relationships, thus the association between these 

variables and attention functioning remains unclear (Fastenau et al. 2008). Although the 

significance of specific variables is unclear, it appears that seizures in general are acutely 

related to attention problems, as evidenced from students with new onset seizures who 

demonstrate impairment (Bender, Marks, Brown, Zach, & Zaroff, 2007). In addition to 

seizures, some students with epilepsy also suffer from brief transitory cognitive 

impairments which have been known to impact attention (Williams, 2003). Furthermore, 

attention and concentration can be greatly diminished during the postictal (post-seizure) 

period during which the child experiences low levels of awareness and limited recall for 

information (Wodrich & Cunningham, 2008). 

Besides seizure variables, attention may also be impacted by AED usage. For 

example, the sleepiness and reduced awareness associated with AEDs logically produces 

less than optimal attentional capacity. Moreover, one study found that students with 

epilepsy who were taking an AED performed worse on measures of attention than those 

with epilepsy who were not taking an AED (Fastenau et al., 2009). These results were 

obtained even when controlling for seizure severity. Other studies have found that when 

children are taking more than one AED, attention is especially likely to be impaired, but 
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when one medication is used, impairment is minimal (Aldenkamp et al., 2005; Titus & 

Thio, 2009). Adding to the ambiguity, others still have failed to find associations between 

the number of AEDs and a diagnosis of ADHD (Hermann et al., 2007). Well controlled 

studies on the specific effects of AEDs on attention processes in children are lacking and 

more studies need to be conducted before the definitive statements can be made about the 

effects of these medications on children’s attentional functioning. 

Overall, the etiology of attention impairment in those with epilepsy remains 

largely unknown. Given epilepsy’s heterogeneous nature, the etiology of problems is 

likely to be equally varied amongst individuals and a multitude of factors including 

overall brain functioning, seizure variables, and medications are suspect to play a role.  

Memory 

Association between memory and academics. As discussed in Chapter 1, 

cognitive functioning, including various narrow abilities and academic achievement, are 

often compromised for students with epilepsy. It appears that memory may be especially 

critical. Memory is a foundational cognitive process for progress in school, as the United 

States education system is based on the principle that children retain knowledge and build 

upon prior learning for success in subsequent years (Smith, 2009). Children with epilepsy 

are thus likely to be at increased risk for struggles with academics as they often have 

more deficits than healthy peers with the recall and recognition of previously learned 

information; an ability referred to as declarative or explicit memory (Gascoigne et al., 

2012; Kernan et al., 2012). Problems with working memory may also predispose those 

with epilepsy to problems with academics (Bailet & Turk, 2000). Working memory refers 

to the ability to hold in immediate awareness and mentally manipulate information over a 
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short time and is a necessary ability for many academic applications such as 

remembering instructions, math calculations, reading, and spelling (Gathercole, Lamont, 

& Alloway, 2006).  

Several empirical studies have attempted to investigate the individual relationship 

between memory and academic achievement in children with epilepsy. Bailet and Turk 

(2000) for example, found that students with idiopathic epilepsy who were of normal 

intelligence (IQ above 80) but had abnormal EEGs associated with disruptions in 

working memory, performed lower in reading and spelling on tests of achievement than 

would be predicted by their cognitive ability. In addition, Fastenau et al. (2004) sampled 

173 students with normal intelligence and epilepsy and found a three factor model 

consisting of working memory, executive functions, and verbal memory (long-term) to be 

predictive of participants’ achievement in reading, math, and writing. Other studies have 

found verbal memory in particular to be predictive of reading achievement for students 

with epilepsy (Dunn et al., 2010; Evankovich et al., 2006). Specifically, one 3-year 

longitudinal study of 219, 6- to 14-year-old students with epilepsy found that declines in 

verbal memory were significantly correlated with declines in reading achievement (Dunn 

et al., 2010). This correlation, however, was moderated by onset-age, with younger 

students (average age 7-years-old) having significantly greater risk for reading difficulties 

when faced with memory declines.  

This finding makes sense given that students in the early elementary years are still 

acquiring the basic building blocks of reading skills (Dunn et al., 2010). Consequently, if 

children are unable to encode and retain this vital information at an early age, then it is 

entirely likely that their later learning and reading skills will be compromised. Indeed, 
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without basic skills sufficiently mastered, students will struggle keeping up as reading 

demands increase with each subsequent grade level; they are thus apt to fall even further 

behind peers overtime. This indicates that school psychologists should be especially 

vigilant to memory problems when they encounter younger students with epilepsy so that 

early interventions can be implemented to prevent the escalation of future problems.  

Besides objective information demonstrating the relationship between memory 

and academic problems, two interesting studies using qualitative interviews revealed that 

students with epilepsy also perceive their memory problems to have a negative impact on 

their school performance (Elliott, Lach, & Smith, 2005; Smith, Elliott, & Lach, 2002). 

Approximately 70% of 7-18 year old students with epilepsy across studies reported 

having memory problems; a rate similar to that found by objective tests in one of the 

studies (60%; Smith et al., 2002). Results from interviews demonstrated that recurrent 

memory-related themes characterized students’ learning struggles in school including 

problems retaining new information and instructions, recalling previously learned 

information, and recalling words (i.e., problems related to declarative memory; Smith et 

al., 2002; Elliott et al., 2005). Students also noted that they needed directions to be 

repeated more often than peers and needed to be taught information over again because 

they had troubling registering what was said or had rapidly forgotten the information, 

despite being taught it the previous day (Elliott et al., 2005). These studies indicate that 

because of memory problems, students may not be continuously consolidating learning 

experiences so as to build upon prior knowledge.  

These qualitative studies help shed light on the subjective experiences of students 

with epilepsy in regards to the impact of their memory problems on academics. Overall 
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though, it appears that more empirical research is needed to focus on the specific 

relationship between memory and learning and academic achievement in students with 

epilepsy. It appears difficult, however, to completely separate the influences of attention 

and memory as inattention may be related to a greater risk for memory problems, 

especially those characterized as working memory problems (Williams, 2004). The 

potential moderating role of attention in the development of memory problems is 

discussed later in the section explaining reasons for memory impairment.  

Risk of memory problems. Memory problems have been found to be one of the 

most common concerns expressed by children with epilepsy and is perceived by students 

to be related to problems at school (Arunkumar, Wyllie, Kotagal, Ong, & Gilliam, 2000; 

Elliott et al., 2005; Smith et al., 2002). These concerns are not unfounded as research has 

demonstrated that when compared to healthy peers, those with epilepsy, as a group, 

appear to have more problems with memory.  

For example, one study demonstrated evidence of deficits in long-term memory in 

children with idiopathic generalized epilepsy but not healthy children (Gascoigne et al., 

2012). Gascoigne and colleagues (2012) sampled 20 students with epilepsy who were of 

normal intelligence (IQ > 79) and had no other neurological or developmental disorders 

and 41 healthy peers. The researchers assessed all children’s memory with the California 

Verbal Learning Test – Children’s Version (CVLT-C; Delis, Kramer, Kaplan, & Ober, 

1994), which uses word-list learning to test for learning efficiency, recall, and recognition 

at 2-minute, 30-minute, and 7-day delays. The researchers found no differences between 

groups in terms of learning efficiency, recall, or recognition at 2- and 30-minute delays 

indicating that the groups had comparable verbal memory over shorter delays. When the 
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groups were retested after 7 days, however, the children with epilepsy recalled and 

recognized significantly fewer words than healthy children. These findings indicate that 

students with epilepsy may have impaired long-term memory stores and retention ability. 

This inability to retain information overtime is problematic for academic functioning as 

many school-tasks require students to be able to remember and build upon prior learning.  

Another study found similar results of memory impairment when they compared 

those with epilepsy to healthy peers. Kernan et al. (2012) sampled 82 students with 

epilepsy (51 with complex partial seizures, 31 with absence epilepsy) and 51 healthy 

controls, all with IQ’s greater than 70. The researchers assessed children’s memory with 

the CVLT-C, Test of Memory and Learning (TOMAL; Reynolds & Bigler, 1994), and 

the Doors and People Test (a test of long-term visual and verbal memory; Baddeley, 

Emslie, & Nimmo-Smith, 1994). After controlling for IQ scores, the researchers found 

that students with epilepsy performed worse than controls on measures of both immediate 

and delayed verbal memory across the three measures used.  

In contrast to verbal memory, nonverbal memory for those with epilepsy assessed 

in the studies above appeared to be similar to that of healthy students. Other studies 

though have found conflicting results (see Nolan et al., 2004 below). Indeed, when 

compared to attention, which seems to be similarly impaired for many types of epilepsy, 

memory deficits appear to be more variable amongst students with epilepsy. Furthermore, 

given that the temporal lobes are associated with declarative memory, it would seem 

logical that students with seizure foci there might have worse memory deficits than those 

with other types of epilepsy or those with non-temporal foci. This hypothesis has been 

supported in many studies of adults with epilepsy (Smith, 2009); however, research on 



  40 

memory deficits in children with epilepsy is much more limited and findings have 

produced inconsistent results as to whether a specific type of seizure or seizure focus is 

associated with more impairment than other types or foci. This topic will be addressed 

further in the section detailing risk of memory impairment by epilepsy type.  

Changes in memory functioning over time. There is some evidence to suggest 

that memory problems may fluctuate over time for those with epilepsy. One study found 

that verbal and non-verbal memory improved for students with both generalized and 

partial epilepsy after 12 months of medication treatment (Piccinelli et al., 2010). Other 

studies demonstrate that memory may decline for some while improve for others. For 

example, Schouten et al. (2002) examined memory functions of 72 children with 

“epilepsy-only” at time of diagnosis and 1-year follow-up. They found that at time of 

initial diagnosis approximately one-half (54%) of children with epilepsy (as compared to 

26% of matched-control children) showed impairment in one aspect of memory (i.e., 

delayed recall, immediate recall, recognition, proactive and retroactive interference). One 

year post-diagnosis, the overall percentage of children with epilepsy exhibiting problems 

remained stable, however, the group composition of individual children had changed, 

with some moving into the group, others moving out, and some showing continued 

problems.  

Another study suggests that improvement and decline may vary by type of 

memory and lateralization of seizure focus for those with partial epilepsy (Gonzalez, 

Mahdavi, Anderson, & Harvey, 2012). In this study, students with right temporal lobe 

epilepsy improved in their verbal memory function over a 2-year period, but children 

with left temporal lobe epilepsy actually declined in their verbal memory function. These 
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results were found even when controlling for seizure severity and intelligence. Because 

the left temporal lobe is associated with verbal functions, these findings are interesting 

and indicate that declines may be function-specific depending on seizure location and the 

abilities associated with that location. On the whole, findings on changes in memory 

functioning over time are mixed, but it appears that it is important for practitioners to 

monitor memory functions and accompanying academic progress as declines in 

functioning seem to be a risk for some children with epilepsy (Gonzalez et al., 2012).  

Risk of memory impairment by epilepsy type. It appears that risk of memory 

impairment may vary by epilepsy type. One study that sought to determine whether one 

type of epilepsy is associated with greater impairment than other types examined memory 

functions of 70 elementary to high school age students with a diagnosis of generalized 

absence epilepsy (n = 13), temporal lobe epilepsy (n = 32), or frontal lobe epilepsy (n = 

25; Nolan et al., 2004). The researchers assessed participants’ memory and learning with 

five verbal (verbal learning, delayed verbal recall, story memory immediate and delayed, 

and sentence memory) and five visual subtests (visual learning, delayed visual recall, 

picture memory, design memory, and finger windows) from the Wide Range Assessment 

of Memory and Learning (WRAML; Sheslow & Adams, 2001) and with the Rey 

Complex Figure recall assessment (Osterrieth, 1944; Rey, 1941). The researchers found 

that students with temporal lobe epilepsy were the lowest performing group overall and 

were significantly impaired on both verbal and visual memory tasks. Those in the other 

groups still exhibited memory deficits as well, though. Specifically, those with frontal 

lobe epilepsy performed in the below average range on both verbal and visual tasks and 

those with generalized absence epilepsy performed in the below average range on visual 
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tasks only. In contrast, another study found that students with generalized epilepsy scored 

significantly worse on measures of verbal memory than those with unilateral and bilateral 

focal seizures (Bhise et al., 2010). Moreover, still others failed to find significant 

differences between children with generalized epilepsy and children with partial epilepsy; 

both groups were similarly impaired on measures of verbal and visual memory (Hermann 

et al., 2006; Kernan et al., 2012).  

In addition to type of seizure, lateralization of seizure focus may also affect the 

severity and type of memory problems a student experiences. In one study, children with 

left temporal lobe epilepsy were found to have greater impairments with verbal memory 

whereas those with right temporal lobe epilepsy were found to have greater impairments 

in visual-spatial memory (Gonzalez et al., 2012). This makes sense given the left 

hemisphere’s association with verbal abilities and the right hemisphere’s association with 

visual-spatial abilities.  

These findings demonstrate that conclusions about the specific types of memory 

impairment that threaten students with epilepsy remain obscure. Overall, it does appear 

that despite type of seizure or lateralization of seizure focus, students with epilepsy as a 

group, are at increased risk for memory problems in general. In addition, this further 

elucidates the heterogeneity of epilepsy and the importance of knowing the exact nature 

of a student’s seizures as specific types of memory deficits and severity of memory 

deficits may vary by seizure type and focus.  Differences in memory assessments used 

and small sample sizes in studies could be contributing to inconsistencies in findings. 

Furthermore, differences between study samples in terms of seizure severity, frequency, 

and AED use could also be affecting the varied results. Indeed, before definite 
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conclusions can be drawn about risk for specific deficits, more research on memory 

functions of students with epilepsy is required.   

Reasons for memory impairment. Many reasons for memory impairment are 

similar to those for attention. For example seizures may directly disrupt cognitive 

functions and affect memory (Williams, 2003). Research relating to specific type, 

severity, and frequency of seizures to memory impairment, however, has produced 

inconclusive results as to which variables may play a larger role in the development of 

problems (Fastenau et al., 2008). As with attention, memory may also be impaired by 

transitory cognitive impairments and during the postictal period (Williams, 2003; 

Wodrich & Cunningham, 2008).  

AEDs also potentially produce problems with memory. There is a dearth of 

studies examining the effects of AEDs in children, and of those that do exist, findings are 

mixed regarding memory effects (Titus & Thio, 2009). Indeed, while some studies have 

found that students taking AEDs performed worse on measures of memory and learning 

(Fastenau et al., 2009), others have found that impairments are negligible when students 

are taking only one (Titus & Thio, 2009). Overall it does appear though, that similar to 

attention problems, memory problems are more common among students when they are 

taking multiple AEDs (Titus & Thio, 2009).  

In addition to these factors, it has also been hypothesized that attention processes 

may play a mediating role in the development of memory problems in students with 

epilepsy (Engle & Smith, 2010; Williams, 2004). This hypothesis is not surprising given 

that in order for storage and later retrieval, accurate encoding (of which attention is a 

necessary prerequisite) must occur first (Smith, 2009).  One study looked at the 
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correlation between attention and memory deficits in 65 school-aged children with 

lateralized epilepsy and normal IQs (Engle & Smith, 2010).  The results from this study 

showed that students with both right and left lateralized epilepsy demonstrated 

impairments in verbal memory, visual memory, and parent reported attention. 

Interestingly though, the correlation between attention and memory was found to differ 

by lateralization group. Specifically, for children with left lateralized epilepsy, attention 

problems were significantly negatively correlated with visual delayed memory but not 

with verbal memory. In contrast, for children with right lateralized epilepsy, attention 

problems were significantly negatively correlated with verbal delayed memory but not 

visual memory.  

These results show that seizure focus may impact memory in a specific way, but 

that problems with attention may mediate the impact of memory problems overall. In 

addition, this also demonstrates that attention and memory are indeed related, however, 

more research is warranted to determine the exact impact of attention problems on the 

association between memory and academic functioning.    

Summary of Risk to Attention and Memory 

Research findings suggest that students with epilepsy are at greater risk for 

problems with attention and memory, which in turn may predispose them to learning 

problems and academic failure. In the classroom, children’s problems with auditory 

attention, sustained attention, concentration, and verbal short-term working memory can 

impede or slow them in their effort to complete school work and may cause them to miss 

important directions (Wodrich et al., 2006). Moreover, if information is not attended to or 

capable of recall from long-term memory, then that information cannot be used to help 
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guide children’s behavior and help them solve problems (Engle & Smith, 2010). Deficits 

in attention and memory may also make solving multiple-step problems virtually 

impossible, which can inhibit a student’s ability to master academic skills and cause them 

over time to fall further and further behind classmates (Williams, 2003). 

Inattention has been hypothesized to contribute to a heightened risk of memory 

problems in students with epilepsy (Williams, 2004). Other symptoms often associated 

with epilepsy, such as decreased initial encoding or impaired recall, can have a negative 

impact on memory as well (Williams, 2004). AEDs potentially influence the appearance 

of problems with both attention and memory, but well controlled studies on the effects of 

AEDs on these processes in children are lacking (Titus & Thio, 2009). It is clear, though, 

that when children are taking more than one AED or have preexisting cognitive 

difficulties, attention and memory are especially likely to be impaired (Titus & Thio, 

2009). In summary, as a group, students with epilepsy appear to be at higher risk for 

problems with attention and memory, as difficulties in these areas have been found 

regardless of type of epilepsy and type of seizures (Williams et al., 2001).  

School Psychologists Assessment Practices of Children with Epilepsy 

It is recommended that school psychologists conduct in-depth, comprehensive 

evaluations that measure not only intelligence and achievement but attention and memory 

as well when they are referred a student with epilepsy (Williams, 2003). This is 

consistent with the American Psychological Association’s (APA; 1998) definition of a 

school psychologist and the National Association of School Psychologists’ (NASP) 

Blueprint for Training and Practice (Ysseldyke et al., 2006) that call for school 

psychologists to be competent in and use a variety of assessment and evaluation methods 
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when attempting to understand a student’s problems. Indeed, attention and memory tests 

are important tools as they can help school psychologists determine a student’s specific 

cognitive strengths and weaknesses which may lead to more effective classroom 

interventions for student success (Buelow & McNelis, 2002). Furthermore, the 

information gleaned from these tests can serve as valuable baseline data and be used to 

monitor cognitive changes that may be due to potential AED side effects or epilepsy itself 

(Buelow & McNelis, 2002; Titus & Thio, 2009). 

Although attention and memory tests are essential to epilepsy evaluations, little 

research exists that examines how frequently school psychologists use these assessment 

tools when they encounter students with epilepsy. Currently, there are no surveys on the 

topic, and we can only infer about practices from studies not intended to address school 

psychologists’ practices explicitly. For example, in one study, Wodrich and colleagues 

(2006) examined confidential school files for 50 children with epilepsy. The researchers 

found that school psychologists infrequently assessed these students with tests of memory 

and attention. Specifically, 30 of the students with epilepsy were referred for a special 

services evaluation and of those, only 13.3% were assessed with tests of memory and 

tests of executive functions–which include attention processes. This finding is 

surprisingly low and given the high number of children with epilepsy who have problems 

with attention and memory, it would be expected that a much higher percentage of 

students would need to be assessed for difficulties in these areas. This paucity of research 

is one reason for the current study.  

Possible reasons for infrequent attention and memory test use with children 

with epilepsy.  Little research exists on school psychologists’ assessment practices of 
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children with epilepsy; however, even less is known regarding factors that may be 

influencing the lack of attention and memory tests used with these students. In this study, 

several possible reasons are hypothesized to explain school psychologists’ infrequent use 

of attention and memory tests with students with epilepsy: a) high prevalence of specific 

learning disabilities (SLDs) and precedence of intelligence and achievement tests, b) 

recently increased response to intervention practices (RTI) and concomitant reduced 

formal assessment use in general, and c) school psychologists lack knowledge regarding 

the risk of attention and memory impairment in children with epilepsy and/or lack 

knowledge about the feasibility of attention and memory tests. These reasons are 

discussed in detail below. The section provides more in-depth information about school 

psychologists’ lack of knowledge as this variable is the exact focus of this study. 

Specifically, the current study seeks to determine whether improving school 

psychologists’ knowledge by providing them with information about attention and 

memory impairment in students with epilepsy and/or information about the feasibility of 

attention and memory tests will result in school psychologists’ greater willingness to use 

attention and memory measures with children with epilepsy.  

High prevalence of SLDs and precedence of intelligence and achievement 

testing.  

Specific learning disabilities (SLDs) are among the most common referrals encountered 

by school psychologists. Indeed, approximately 50% of children who receive special 

education services through the Individuals with Disabilities Education Improvement Act 

(IDEIA) are identified under the category of SLD (U.S. Department of Education, 2012). 

Historically, practitioners identified a student as having an SLD if he or she evidenced a 
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severe discrepancy between his or her ability and achievement as measured by scores on 

cognitive (IQ) and achievement tests (Scruggs & Mastropieri, 2002).   

The sole use of cognitive and achievement measures may be sufficient to meet 

SLD eligibility requirements, however, it is a misguided practice that has led to many 

problems. One such problem is that because only a discrepancy between a child’s IQ and 

achievement score is required for diagnosis and because SLD is the most commonly 

encountered referral, some practitioners focus solely on these scores and neglect to 

collect other important information or to attend to other information that has been 

collected (Scruggs & Mastropieri, 2002). Moreover, other critics of the discrepancy 

model cite that it leads to “test and place” tactics whereby school psychologists only seek 

to determine eligibility by using a standard battery of tests (i.e., intelligence and 

achievement) rather than attempting to actually understand a student’s difficulties 

through the use of more comprehensive batteries (Decker, Hale, & Flanagan, 2013). 

Indeed, exclusive use of intelligence and achievement tests does not provide information 

about the underlying causes of learning problems as broad measures are usually not 

sensitive enough to detect impairments in specific cognitive domains (Mather & 

Kaufman, 2006). This suggests that when school psychologist-supporters of the 

discrepancy model encounter a student with epilepsy, they may use only a standard 

battery of IQ and achievement tests without consideration of the possible use of 

psychometric tests of attention and memory. That is, they may fail to use assessment 

tools that may in fact better explain why the child is underachieving in school (Kernan et 

al., 2012; Nolan et al., 2004).   
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Response to intervention and assessment practices. Response to intervention 

(RTI) practices may be another factor constraining the use of attention and memory tests 

with students with epilepsy. IDEIA (2004) states that schools may now use a process that 

determines if a child responds to scientific, research-based interventions as part of the 

evaluation procedures to determine special education eligibility. In accordance with this 

statement, RTI practices have gained popularity in recent years. The essential focus of 

RTI is on scientific, empirically-based interventions provided to students who are 

underachieving compared to classmates (Mather & Kaufman, 2006). Although models of 

RTI vary, fundamental components include tiered service delivery, usually composed of 

three tiers and increasingly intense intervention at each tier (Fuchs & Fuchs, 2006). 

Progress monitoring of student skills is also used at each tier (Fuchs & Fuchs, 2006). If 

the student improves substantially with the interventions, then this is seen as an indicator 

that special education services are unneeded (Lichtenstein, 2008). In contrast, if the child 

fails to respond to interventions, then he or she likely needs an increased level of service 

and a referral for special education services (Lichtenstein, 2008).   

Some RTI proponents believe that intervention should be the sole focus for 

students and that psychometric assessment of ability (IQ) and achievement are 

unnecessary. These tests are argued to offer no specific implications for remedial 

educational interventions (Reschly, 2005). Much research provides support for the 

counterargument, however, and suggests that assessment of psychological processes is 

essential to determine individual differences that influence academic achievement (Hale, 

Kaufman, Naglieri, & Kavale, 2006). Indeed, RTI signals to practitioners that the student 

is underachieving, but it does not discriminate among children with different problems 
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nor tell practitioners why the student is struggling (Scruggs & Mastropieri, 2002). In 

order to explain why the student is struggling and to determine underlying strengths and 

weaknesses, a comprehensive evaluation is necessary (Mather & Kaufman, 2006).   

 In regards to students with epilepsy who are struggling at school, it is doubtful 

that school psychologists-RTI advocates would use attention and memory tests (or any 

other psychometric tools for that matter). Instead of assessments, these students would 

probably be provided generic RTI practices, despite differing reasons for their low 

academic achievement. Overall, lack of psychometric assessments, including use of 

attention and memory measures, for children with epilepsy who receive RTI services may 

be especially problematic. Indeed, these assessments are necessary and arguably provide 

valuable information about a student’s functioning, which in turn, can be used to 

determine why previous interventions may have failed and to develop more effective 

individualized interventions. 

Lack of knowledge. Another potential reason for school psychologists’ limited 

use of attention and memory tests may stem from a lack of knowledge. In their study, 

Wodrich et al. (2006) hypothesize that several variables contribute to the school 

psychologists’ infrequent use of attention and memory tests for students with epilepsy: a) 

did not realize the importance of assessing these abilities for children with epilepsy, b) 

believed that the child could be understood without using such tests, or c) were 

unfamiliar with the administration, scoring, and interpretation of these tests.  

The variables posited by Wodrich et al. indicate a reasonable starting place for 

further research into this topic. It also appears that the three variables listed can be 

summarized as two broad variables resulting from a lack of knowledge. The above 



  51 

variables ‘a’ and ‘b’ can be interpreted as resulting from lack of familiarity with the risk 

of attention and memory impairment in children with epilepsy (Mem-AttenRisk) and 

variable ‘c’ can be seen as resulting from unawareness about the feasibility of attention 

and memory tests in schools settings (Mem-AttenFeasibility). Thus, lack of knowledge in 

Mem-AttenRisk and Mem-AttenFeasibility are hypothesized to contribute to school 

psychologists’ apparently infrequent use of attention and memory tests. Accordingly, 

alleviating school psychologists’ knowledge on these dimensions by providing 

information about Mem-AttenRisk and Mem-AttenFeasibility would logically result in 

school psychologists’ greater willingness to test for memory and attention problems. 

Indeed, this is precisely the focus of the current study.    

Lack of knowledge about risk of attention and memory impairment (Mem-

AttenRisk). No research studies have examined school psychologists’ knowledge about 

students with epilepsy; some studies though have examined teachers’ knowledge. For 

example, Wodrich, Jarrar, Buchhalter, Levy, and Gay (2011) surveyed 91 current 

teachers (CTs) of a student with epilepsy and 203 teachers in general (TiGs) about 

school-related epilepsy facts. The researchers found that both groups of teachers knew 

less than half of the epilepsy-related facts, although CTs (mean correct = 10.6 facts) knew 

slightly more than TiGs (8.7 facts). Even more troubling is that some of the least known 

facts included students’ risk for attention and memory impairments. Specifically, only 

30.8% of CTs and 21.7% of TiGs knew about the risk for memory impairment and only 

14.3% CTs and 5.9% of TiGs knew about the risk for attention impairment. Other studies 

regarding teachers’ knowledge have found similar results and findings largely indicate 
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that the majority of teachers are uninformed about epilepsy (Bishop & Boag, 2006; Prpic 

et al., 2003).  

Given that the majority of teachers appear to have minimal awareness of school-

related epilepsy facts, especially those regarding risk for attention and memory 

impairments, it can by hypothesized that many school psychologists may also lack this 

knowledge. One possible reason for lack of epilepsy knowledge may be that school 

psychology programs and teacher education programs are often both housed in colleges 

of education where training about medical conditions and chronic-illness is usually 

limited. Furthermore, conditions such as epilepsy may be seen by some as more 

medically rather than educationally related and thus acceptable to be outside of the 

purview of expertise. In fact, knowledge deficits of this type were among the reasons for 

creation of programs in pediatric school psychology (Power, DuPaul, Shapiro, & Parrish, 

1995). If school psychologists do indeed lack knowledge about the risk for attention and 

memory impairments in students with epilepsy, then it is doubtful that they would 

consider regularly assessing these functions. Critically, however, providing school 

psychologists with such knowledge may lead to greater willingness to evaluate students’ 

attention and memory abilities.  

Lack of knowledge about feasibility of attention and memory tests (Mem-

AttenFeasibility). School psychology graduate students typically receive extensive 

training and practice in cognitive, academic, and behavioral assessment. This results in 

practicing school psychologists who are knowledgeable about and comfortable with tests 

in these areas. When it comes to attention and memory measures though, it appears that 

school psychologists may be more unfamiliar. Attention and memory tests are often 
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considered to be standard assessment components of neuropsychological batteries, and 

although there has been a growing movement to integrate neuropsychology and school 

psychology practices (Miller, 2013), it seems that school psychology training programs 

often provide little training in the use of these tests.  

Training in neuropsychological assessments appears to be rare for school 

psychologists. This is evidenced by findings from studies regarding the number of 

training programs that require neuropsychology coursework. For example, D'Amato, 

Hammons, Terminie, and Dean (1992) found that of 53 school psychology doctoral 

programs surveyed, only 59% of accredited doctoral programs and 53% of non-

accredited programs reported that they offered a course in neuropsychology. Walker, 

Boling, and Cobb (1999) found similar results when they surveyed 86 school psychology 

training programs (doctoral and non-doctoral level) and found that only 50% required 

training in neuropsychology. Furthermore, of the 43 programs that required training, only 

19 required a full course in neuropsychology. The amount of training in the other 

programs ranged from one to three class sessions of a course. Of note is that these studies 

are now over 20 and 10 years old, respectively, so it may be that the number of programs 

offering training in neuropsychology has increased. Interestingly, however, Walker et al. 

(1999) found results to the contrary – 86% of programs that were not offering 

neuropsychology training had no future plans to do so.  

Given the findings of limited neuropsychological training in general, it is probable 

that many school psychologists lack knowledge about attention and memory tests in 

particular. Although school psychologists may be unfamiliar with these measures, their 

use in schools is actually quite feasible. That is, learning to administer, score and 
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interpret them can be straightforward. And their administration time need not be long. In 

fact, many attention and memory tests can be found embedded in well-known batteries 

that school psychologists are already accustomed to. For example, the Woodcock 

Johnson-III Achievement (WJ-III ACH) tests of Story Recall and Story Recall Delayed 

provide measures of immediate and long-term memory (Miller, 2013; Woodcock, 

McGrew, & Mather, 2007). In addition, attention and memory tests can also be found in 

stand-alone measures, such as the Children’s Memory Scale (CMS; Cohen, 1997). 

Flexible tests batteries like the NEPSY-II (Korkman, Kirk, & Kemp, 2007), which are 

argued to have many educational uses, also afford brief measures of declarative (long-

term) memory (Wodrich & Schmitt, 2006). Given their strong assessment background, 

most school psychologists can learn to administer these tests in a reasonable amount of 

time (Miller, 2013). As such, providing school psychologists with information about the 

feasibility of attention and memory tests will logically increase their willingness to 

administer such tests to students with epilepsy.  

Feasibility of memory tests. In regards to stand-alone tests of memory, many can 

be administered in about 30 minutes (Miller, 2013). For example, the CMS is designed to 

measure three core domains of auditory/verbal learning and memory, visual/nonverbal 

learning, and attention/concentration in 5-16 years-old. Administration time is 

approximately 35 minutes for the entire battery, but important subtests such as verbal 

memory are far briefer. Similarly, the Test of Memory and Learning, second edition 

(TOMAL-2; Reynolds & Bigler, 1994) contains indexes of verbal memory, nonverbal 

memory, and a composite memory scale and can be administered to children ages 5-years 

and older in approximately 30 minutes. Furthermore, the California Verbal Learning 
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Test- Children’s Version (CVLT-C; Delis et al., 1994) taps immediate and delayed verbal 

memory in children ages 5-16 years-old in about 30 minutes. On this measure, the 

examiner reads two word lists and records the child’s word recall responses across 

several trials. List learning tests such as the CVLT-C are fairly uncomplicated to 

administer, yet they provide important information about a student’s rate of learning and 

verbal memory functioning (Miller, 2013).  

In addition to these stand-alone tests, short-, long-term, and working memory can 

be assessed using subtests from other more comprehensive measures. As mentioned 

above, WJ-III ACH tests of Story Recall and Story Recall Delayed measure verbal short- 

and long-term memory as do the subtests of Sentence Repetition and Narrative Memory 

from the NEPSY-II. Nonverbal memory can be assessed using the Differential Ability 

Scales second edition (DAS-II; Elliott, 2007) subtest of Recall of Designs or the NEPSY-

II Memory for Designs subtest. Furthermore, tests that require a student to recall a string 

of numbers backwards, such as those found on the Digit Span Backward subtest of the 

Wechsler Intelligence Scale for Children, fourth edition (WISC-IV; Wechsler, 2003) and 

Recall of Digits Backward subtest on the DAS-II can be useful for assessing working 

memory. Subtests from common batteries are familiar to most school psychologists, 

usually do not take long to administer, and can be helpful for giving the examiner a brief 

sense of a student’s memory functioning. Although decisions about a student’s 

functioning should never be made based on performance on one subtest, these subtests 

may be helpful for alerting school psychologists to possible memory problems and 

indicating further testing with stand-alone or more comprehensive measures.  
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Feasibility of attention tests. Similar to memory tests, use of many attention tests 

is also quite feasible. Stand-alone tests of attention known as continuous performance 

tests (CPTs) are one option. CPTs vary in administration method (i.e., paper and pencil, 

computer, other electronic device), but they all require the student to respond to a target 

stimulus over time while ignoring distractor stimuli (Miller, 2013). The Test of Variables 

of Attention (TOVA; Greenberg & Waldman, 1993) is one example of a computerized 

CPT. The TOVA takes approximately 22 minutes to administer and can be used with 

children ages 6-16 years-old. The Conners’ Continuous Performance Test II (CPT-II; 

Conners, 2004) is another example of a computerized CPT. It is appropriate for students 

ages 6-years-old and older and can be administered in 14 minutes.  

Both the TOVA and CPT-II take access to special software, but the NEPSY-II is 

organized and packaged like a traditional test kit and many school districts have at least 

one copy that can be accessed when needed. Any of several subtests designed to assess 

attention and executive functioning can be administered: Animal Sorting, Auditory 

Attention and Response Set, Clocks, Design Fluency, Inhibition, and Statue, with 

administration times of approximately 8, 11, 9, 11, 4, and 3 minutes, respectively 

(Korkman et al., 2007). The test authors acknowledge that clinicians have time restraints 

and thus maintain that clinicians should choose the most meaningful subtests based on 

the referral questions and individual child’s needs (Korkman et al., 2007). The Stroop 

Color-Word Test (SCWT) is another quick task that can be used as a screening for 

attention problems (Homack & Riccio, 2004). The SCWT is a list of color words with the 

ink in a different color than the word (e.g., the word “blue” printed in red ink). The 
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SCWT provides a measure of selective attention by requiring the student to name the 

color of the ink while ignoring the color the word actually names (Miller, 2013).  

Besides these tests, behavioral ratings of attention by parents and teachers can 

also be useful for gauging attention. School psychologists are likely to already be familiar 

with some rating scales, such as the Behavior Assessment System for Children, second 

edition (BASC-2; Reynolds & Kamphaus, 2009) for example. The BASC-2 contains an 

Attention Problems scale for parent and teacher raters and student self-raters ages 8-

years-old and older. The Conners-3 (Conners, 2008) is another widely-used and well-

designed instrument that focuses on behaviors and concerns related to ADHD and 

includes scales of Inattention and Hyperactivity/Impulsivity. The Conners-3 rating forms 

can be completed by parents and teachers of children ages 6-18 years-old and a self-

report form can be administered to children 8-years and older in about 20 minutes.  

Summary of School Psychologists’ Assessment Practice   

Due to heightened risk for attention and memory problems and threat to academic 

success these impairments impose, it is essential that school psychologists evaluate these 

processes when referred a student with epilepsy. The use of attention and memory tests 

may lead to early detection of problems, better help explain why the student is struggling 

in school, and lead to more individualized and effective interventions (Buelow & 

McNelis, 2002). Furthermore, these tests can also be useful for tracking cognitive 

changes overtime and may help clarify whether cognitive changes are related to the 

epilepsy, medications, or both (Buelow & McNelis, 2002). Despite the many benefits of 

using attention and memory tests for students with epilepsy, research indicates that 

school psychologists may rarely perform those assessments (Wodrich et al., 2006). 
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Several factors may be affecting school psychologists’ infrequent use of attention 

and memory measures. High rates of SLD and the precedence of cognitive (IQ) and 

academic tests, plus increased use of RTI practices, are possible factors constraining the 

use of attention and memory tests. The only existing research related to this topic 

suggests other potential reasons, though. Based on previous research, two variables are 

hypothesized in this study to limit school psychologists’ use of attention and memory 

measures for students with epilepsy. These are a lack of knowledge about: 1) Mem-

AttenRisk, and 2) Mem-AttenFeasibility.  

Pertaining to Mem-AttenRisk, although children with epilepsy risk attention and 

memory problems, school psychologists appear to be unaware of these risks. This 

reasoning is supported by multiple studies that have found that teachers possess very little 

epilepsy-related knowledge, especially regarding attention and memory. In terms of 

Mem-AttenFeasibility, it is believed that school psychologists are unfamiliar with 

attention and memory tests based on studies that find they often receive little training in 

neuropsychology and corresponding assessments. Even though they may lack knowledge 

about attention and memory measures though, school psychologists can learn and 

administer many of these tests in a reasonable amount of time.   

Purpose of the Study  

The purpose of this study is to investigate school psychologists’ assessment 

practices of students with epilepsy. It is assumed that many school psychologists are 

unaware of epilepsy-associated attention and memory impairments and are also unaware 

of the feasibility of attention and memory tests. As such, improving school psychologists’ 

knowledge on these topics by providing information about Mem-AttenRisk and/or Mem-
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AttenFeasibility would logically result in school psychologists’ increased attitude ratings 

and importance rankings of memory and attention measures.  

Accordingly, this study has four goals: 1) to determine school psychologists’ 

existing assessment practices (specifically their perceived attitude ratings and importance 

rankings of attention and memory tests) for children with epilepsy, 2) to determine if 

information about Mem-AttenFeasibility increases school psychologists’ perceived 

attitude ratings and importance rankings of attention and memory tests, 3) to determine if 

information about Mem-AttenRisk increases school psychologists’ perceived attitude 

ratings and importance rankings of attention and memory tests, and 4) to determine 

school psychologists’ perceived attitude ratings and importance rankings of attention and 

memory tests when they are provided with both Mem-AttenRisk and Mem-

AttenFeasibility.  

In accordance with these goals, there are four hypotheses: 1) school psychologists 

who are provided neutral material only (control condition) will indicate the least 

favorable attitude ratings and lowest importance rankings of attention and memory tests, 

2) school psychologists provided with information about Mem-AttenFeasibility 

(Feasibility information only) will have higher attitude ratings and higher importance 

rankings than those in the control condition, 3) similar to hypothesis two, school 

psychologists provided with information about Mem-AttenRisk (Risk information only) 

will have higher attitude ratings and higher importance rankings than those in the control 

condition, and 4) school psychologists provided with both Mem-AttenRisk and Mem-

AttenFeasibility (Risk + Feasibility information) will have the highest attitude ratings and 

the highest importance rankings of attention and memory tests.  
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CHAPTER 3 
 

METHOD 

This chapter describes the methods and procedures of the current study. It first 

provides details regarding school psychologists targeted for participation in the study. 

Next, materials are described including: 1) a hypothetical case of a student with epilepsy, 

2) Mem-AttenRisk material, 3) Mem-AttenFeasibility material, 4) neutral materials, and 

5) the dependent measure questionnaire. Subsequent to learning about study materials, 

the reader is provided an overview of the procedures used in the current study. Lastly, 

data analyses used in this study are described.  

Participants 

 Twelve hundred current school psychologists (300 per state) were recruited from 

school districts in four states including Minnesota, Florida, New York, and California. 

Inclusionary criteria are: 

• Current holder of state certificate in school psychology; 

• Current employment (at least .50 FTE) as a school psychologist in a school setting 

(K-12). 

Exclusionary criteria are: 

• State certified school psychologists who work in non-school setting (e.g. private 

practice, hospital, community clinic, etc.). 

Participant demographic information will be collected on:  

• Gender 

• Age 

• Highest degree earned 

• Years of experience 
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• School setting where employed (e.g. elementary, middle, high school) 

Materials 

 Hypothetical student with epilepsy. Central to this study is a hypothetical case 

of an elementary school (2nd grade) student with epilepsy. All participants received 

identical printed case material. Participants were instructed to read the case material and 

to respond as if they are conducting an evaluation of the student. The case material 

depicts a student with: (a) history of in-class seizures; (b) learning problems; and (c) a 

teacher and parent who are requesting information about special education services (see 

Appendix A).  

 Risk for attention and memory problems (Mem-AttenRisk) material. One 

level of the independent variable is information about the risk for attention and memory 

problems (Mem-AttenRisk) in students with epilepsy. In the active Mem-AttenRisk 

conditions (rather than the control condition) information was disseminated to school 

psychologists about the heightened risk for attention and memory problems in children 

with epilepsy (see Appendix B). It is assumed that this material conveyed otherwise 

unknown information to many participants assigned to this condition (i.e., that epilepsy is 

indeed associated with memory and attention difficulties). A draft version of the Mem-

AttenRisk material was created and then vetted by a school psychology professor with 

knowledge of and prior experience working with children with epilepsy in order to 

determine that it accurately described epilepsy-related memory and attention problems. 

Subsequent to the professor’s critique, the Mem-AttenRisk material was piloted to school 

psychology graduate students and school psychologists practicing in schools to determine 



  62 

that the ease of understanding, readability, and length of the information was acceptable. 

Based on the reviews from the pilot, the information was made ready for use in the study. 

 Feasibility of attention and memory tests (Mem-AttenFeasibility) material. 

Another level of the independent variable is information about the feasibility of attention 

and memory tests (Mem-AttenFeasibility). In the active Mem-AttenFeasibility conditions 

(rather than the control condition) material was provided to school psychologists with 

information about the practicality of these tests (i.e., that it is indeed feasible to assess 

memory and attention in school settings; see Appendix C). It is assumed that this material 

conveyed otherwise unknown information to many participants assigned to this 

condition. A draft version of Mem-AttenFeasibility was created and then vetted by three 

school psychology professors with knowledge of and experience using attention and 

memory measures. Subsequent to the professors’ critique, the Mem-AttenFeasibility 

material was piloted to school psychology graduate students and school psychologists 

practicing in schools to determine that the ease of understanding, readability, and length 

of the information was acceptable. Based on the reviews from the pilot, the information 

was made ready for use in the study.  

Neutral information materials. Two sets of neutral, control condition materials 

were used in this study and consisted of two sets of information unrelated to epilepsy or 

assessment (see Appendix D). These information sets were in place so that participants in 

the control groups were exposed to the same amount of reading material as participants in 

the Risk + Feasibility experimental group.  

Dependent measure questionnaire. The four dependent variables in this study 

are: 1) Attitude toward attention and memory tests, 2) Importance ranking of attention 
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tests, 3) Importance ranking of long-term memory tests, and 4) Importance ranking of 

short-term memory tests. These dependent variables were measured with a questionnaire 

designed for this study (see Appendix E). All school psychologist-participants were 

administered the questionnaire.  The questionnaire is intended to measure school 

psychologists’ perceived attitude rating and importance ranking for 18 procedures that 

could be included in the evaluation of the hypothetical student. The 18 procedures listed 

include: 

1. Assess for general cognitive ability, IQ (e.g., Wechsler Intelligence Scale for 

Children-IV, Kaufman Assessment Battery for Children-II) 

2. Assess for current academic levels (e.g., Woodcock Johnson III Tests of 

Achievement, Wechsler Individual Achievement Test-III) 

3. Assess for current adaptive functioning (e.g., Vineland Adaptive Behavior Scales-

II) 

4. Assess for social-emotional functioning (e.g., Behavioral Assessment System for 

Children-2, Child Behavior Checklist) 

5. Assess for declarative, long-term memory (e.g., Children’s Memory Scales, 

California Verbal Learning Test-Children’s Version, NEPSY-II Memory subtests) 

6. Assess for short term, working memory (e.g., Recall of Sequential Order - DAS-II 

and Auditory Working Memory - WJ-III Cog) 

7. Assess for attention (e.g., NEPSY-II Attention scales, Conner’s Continuous 

Performance Test) 
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8. Assess for expressive language (e.g., Expressive Vocabulary Test-2) 

9. Assess for receptive language (e.g., Peabody Picture Vocabulary Test-III) 

10. Assess for visual motor processing (e.g., Beery-Buktenica Developmental Test of 

Visual-Motor Integration-6th ed., Bender Visual-Motor Gestalt Test-II)  

11. Assess for antecedents, behavior and consequences via classroom observation 

12. Assess for rate of development using forms completed by parents 

13. Assess for quality of  classroom work from permanent products 

14. Determine classroom status via teacher interview  

15. Determine home status via parent interview  

16. Determine health status via consult with physician  

17. Determine academic skills via consult with special education teacher 

18. Determine health status via consult with school nurse 

These procedures were selected because they encompass the multi-method and 

multi-source approach to evaluation that NASP (2009) stipulates school psychologists 

should adopt. Furthermore, and more critically, the purpose of this study is to determine 

whether, and to what degree, school psychologists are apt to assess the dimension of 

memory and attention in light of their special vulnerability in students with epilepsy. In 

addition, procedures were included with consideration of cognitive, academic, social, 

emotional, and behavioral aspects of functioning consistent with evaluation procedures in 

NASP’s Blueprint for Training and Practice (Ysseldyke et al., 2006). Specifically, 
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although school psychologists’ ratings of attitude and importance rankings for attention 

and memory tests are the focus of this study, other procedures are contained in the 

questionnaire to ensure that the aim of the study is not transparent to school 

psychologists. Theoretically, this helps guard against the Hawthorne effect whereby 

participants want to appear in the most positive light. 

 Attitude dependent variable. The Attitude dependent variable portion of the 

questionnaire contains two rating scales for each of the 18 procedures: value and 

likelihood of use. The value subscale asks school psychologists to self-rate on a 5-point 

Likert scale (1 = Not valuable; 5 = Very much valuable) how worthwhile they perceive 

each of the 18 procedures to be in the evaluation of the hypothetical student. Valuable is 

defined as how useful the procedure is for understanding the student’s problems at 

school. The likelihood subscale is parallel and asks school psychologists to self-rate on a 

5-point Likert scale (1 = Not likely; 5 = Very much likely) how likely they would be to 

use each of the 18 procedures in the evaluation of the hypothetical student with epilepsy.  

 To calculate the Attitude toward attention and memory tests dependent variable 

used in this study, scores for the six value and likelihood of use questions that pertain to 

attention and memory tests were summed. Summing of scores was used to increase the 

reliability of scores for this dependent variable. Furthermore, a similar study regarding 

school psychologists’ value and acceptability of medically-related duties conducted an 

exploratory factor analysis and found a single factor model represented both value and 

acceptability items (Wodrich et al., 2010). Table 1 displays the specific items used to 

calculate the overall Attitude score. 
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Table 1 

Items Contributing to Overall Attitude Towards Attention and Memory Test Use Dependent 

Variable 

Item  

Assess for declarative, long-term memory (e.g., Children’s 

Memory Scales, California Verbal Learning Test-Children’s 

Version, NEPSY-II Memory subtests) 

Value 

Assess for declarative, long-term memory (e.g., Children’s 

Memory Scales, California Verbal Learning Test-Children’s 

Version, NEPSY-II Memory subtests) 

Likelihood to use 

Assess for short-term, working memory (e.g., Recall of Sequential 

Order - DAS-II and Auditory Working Memory - WJ-III Cog) 

Value 

Assess for short-term, working memory (e.g., Recall of Sequential 

Order - DAS-II and Auditory Working Memory - WJ-III Cog) 

Likelihood to use 

Assess for attention (e.g., NEPSY-II Attention scales, Conner’s 

Continuous Performance Test) 

Value 

Assess for attention (e.g., NEPSY-II Attention scales, Conner’s 

Continuous Performance Test) 

Likelihood to use 

 

Importance dependent variable. In regards to the Importance dependent 

variable, the questionnaire asks participants to numerically rank the 18 procedures in 

order of importance (1=Most important, 18=Least important). For the Importance 

dependent variable, separate Importance rankings were obtained for three distinct 

psychological test categories: 1) Attention, 2) Long-term, declarative memory, and 3) 

Short-term, working memory tests.  
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Procedures 

Twelve hundred school psychologists were recruited for participation in this study 

in a manner consistent with procedures used by Wodrich, Tarbox, Balles, and Gorin 

(2010). School psychologists were recruited from four states throughout the country 

(Minnesota, Florida, New York, California). These states were selected to represent the 

North, South, East, and West portions of the United States in order to solicit a 

geographically diverse (but not necessarily representative) sample of school 

psychologists from across the United States. A list of school districts was sought for each 

state and from this list school district websites were found. Subsequently, school 

psychologists’ email addresses available to the public were gathered from the school 

district websites. Email addresses were then entered into a master list for each state. 

When each state’s list reached 300 names, no more were added for that state.  

Each potential school psychologist-participant was then randomly assigned to one 

of four experimental conditions and contacted with a letter (see Appendix F) via email 

with a request to participate in this study. The email-letter contained brief details about 

the general topic of the study (evaluation of students with epilepsy), the time anticipated 

(15 minutes), and an experimental condition-specific link to the Survey Monkey website 

which, for school psychologists who chose to participate, took them to their randomly 

assigned condition in the study when clicked. Clicking on the link constituted 

participants’ informed consent.  

All data collection and participant contact occurred via the Survey Monkey 

website. All participants who elected to participate first read the hypothetical case of the 

student with epilepsy (see Appendix A). Subsequently each participant read the two sets 
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of information that corresponded to his or her randomly assigned experimental condition. 

There are four distinct experimental conditions, each with its own material: 1) Control 

condition; 2) Feasibility information only; 3) Risk information only; 4) Risk + Feasibility 

information. After reading the two sets of information, each participant was asked to 

complete the attitude rating and importance ranking dependent variable questionnaire 

(see Appendix E). Lastly, school psychologists reported demographic information, but no 

personal identifying information was collected. Figure 2, below, presents a visual 

representation of the study design. 

Figure 2. Experimental Design  
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 As an incentive for participation, school psychologists who received the study 

recruitment email-letter could opt to enter into a raffle to win one of two, $50 Amazon 

gift cards. Participants were given the option in the email-letter to: a) complete the study 

and enter the raffle; or b) forego participation in the study and only enter the raffle. Email 

addresses were collected from school psychologists interested in participating in the 

raffle in order to communicate raffle results to the winning participant. Participants who 

chose option ‘a’ entered their email addresses after they had completed all aspects of the 

study. Participants who chose option ‘b’ simply entered their email addresses after 

clicking on the provided link. Email addresses were stored in a password protected Excel 

spreadsheet. Upon completion of the study, two email addresses were selected at random 

as the winners of the gift cards by using the Random.org website. The selected 

participants were each sent an email informing him or her that he or she was selected to 

receive a gift card.  

Data Analysis  

First the dependent measure questionnaires were checked for completeness. After 

determining the number of completed questionnaires, a G*Power analysis was conducted 

to verify that a sufficient number of participant questionnaires had been collected in order 

to conduct the necessary analyses. Next raw scores for the Attitude dependent variable 

were summed from the six questions pertaining to attention and memory test value and 

likelihood of use. Subsequently, dependent variable scores for 1) Attitude rating, 2) 

Importance ranking of Attention tests, 3) Importance ranking of Long-term memory tests, 

and 4) Importance ranking of Short-term memory tests were plotted, and checked for 

distribution normality and equal variances.  
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A rule was also developed to guide the decision process regarding retention or 

removal of outliers that may occur. The rule stated that the researcher will first go back to 

the dependent variable questionnaire and evaluate whether the outlier may be due to data 

entry, instrument, or respondent error. If the outlier is due to data entry error, then it will 

be corrected. If the outlier is due to instrument or respondent error however, then 

additional steps will be taken. Specifically, the analyses will next be run two ways – once 

including and once excluding the outlier. If results remain the same for both analyses, 

then the outlier will be included in the data. If results are different, however, the rule 

states that the outlier should be excluded if it appeared to be due to instrument or 

respondent error. Conversely, the outlier should remain in the sample if it appears to be a 

legitimate case and results of both analyses will be reported. This rule was developed 

based on the guidelines of Mertler and Vannatta (2005).  

In order to analyze the Attitude dependent variable, a one-way analysis of 

variance (ANOVA) was planned, however, the assumption of equal variances was 

violated. Thus a Welch test, a test that does not assume equality of variances, was instead 

conducted to determine if there were differences between the four groups on mean 

Attitude rating of attention and memory tests. The four levels of the independent variable 

are: Control condition (neutral information), Feasibility information only, Risk 

information only, and Feasibility + Risk information. Follow-up tests to evaluate pairwise 

differences between the four groups on Attitude rating were conducted using the 

Dunnett’s C procedure.  

To analyze the Importance ranking dependent variable, three separate sets of 

analyses were conducted: 1) Importance ranking of Attention tests, 2) Importance ranking 
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of Long-term memory tests, and 3) Importance ranking of Short-term memory tests. 

Because Importance ranking was measured on an ordinal scale, medians were determined 

to be a more meaningful measure of central tendency than means (Green & Salkind, 

2008).  In this regard, three separate Kruskal-Wallis tests (one for each of the three 

psychological test categories – Attention, Long-term memory, and Short-term memory) 

were conducted to evaluate differences among the four experimental conditions on 

median Importance ranking. Follow-up tests using the Mann-Whitney U procedure were 

also conducted for each psychological test category to evaluate pairwise differences 

between experimental groups on median Importance ranking.  
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CHAPTER 4 

RESULTS 

 This chapter details the results of the statistical analyses. Results are initially 

depicted in terms of demographics for school psychologist-participants. Descriptive 

statistics are subsequently provided. This is followed by results pertaining to the four 

hypotheses regarding the dependent variables of Attitude rating and Importance ranking 

of Attention, Long-term, declarative memory, and Short-term, working memory tests. 

Lastly, secondary analyses are described.  

Participant Demographics  

 Two hundred and thirty-seven school psychologists participated in the study. 

Participants were largely female (n = 193; 81%), a trend that matches with the population 

demographic of the profession. The majority of participants reported earning a specialist 

degree in school psychology (n = 124; 54%), although some practiced with a master’s 

degree (n=44; 19%) and others with a doctorate degree (n = 63; 27%).  In terms of 

practice settings, school psychologist-participants reported working the gamut of school 

settings from preschool to high school, with the most reported setting being elementary 

school (n = 164; 69%). The results from the practice setting question also indicate that 

some participants worked across multiple settings. Participants’ years of post-education 

experience ranged greatly from school psychologists in their first few years of practice, to 

those who had been practicing for 25 or more years. The majority of participants, 

however, had been practicing for 14 or fewer years (n = 149; 63%). Table 2 provides 

additional descriptive statistics concerning this sample of school psychologists.  
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Table 2 

Frequencies and Percentages for School Psychologist Demographics Based on Self-Reports 

Demographic # of Participants % 

Sex   

Male 38 16 

Female 193 81.4 

Highest School Psychology Degree Earned     

Masters 44 18.6 

Specialist 124 52.3 

Doctorate  63 26.6 

Practice Setting    

Preschool 58 24.5 

Elementary School  164 69.2 

Middle School 96 40.5 

High School  78 32.9 

Years of Post-Education Experience    

1-4 years 43 18.1 
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5-9 years  64 27.0 

10-14 years 42 17.7 

15-19 years 32 13.5 

20-24 years 22 9.3 

25 or more years  29 12.2 

Note. *Six participants did not participate in the sex and highest degree earned questions and 

five participants did not participate in the years of post-education experience question. 

 

Descriptive Statistics  

 Attitude regarding attention and memory tests. The distribution of scores on 

the Attitude toward attention and memory tests (Attitude) dependent variable was 

examined regarding the presence of outlier scores, skewness, kurtosis, measures of 

central tendency, and variability. There was one outlier in the Risk information only 

group as evidenced by inspection of a boxplot. As specified by the rule developed for 

outliers (see Method section), the outlier-participant’s questionnaire was subsequently 

examined. Results of this inspection revealed that the participant’s pattern of responding 

was extremely discrepant from other participants’ responses. For example, he/she chose 

the identical likely use and value rating for each psychological test, whereas no other 

participant assigned identical ratings for likely use and value. In addition, the outlier-

participant, unlike other participants in this study, rated that he/she was “very much likely 

to use” and found “very much value” in psychological tests remotely associated with 

actual details of the case and only rarely given by school psychologists (e.g., receptive 
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vocabulary tests, expressive vocabulary tests). The participant’s atypical responses 

suggest that he/she did not understand the case scenario or questionnaire or failed to take 

responding seriously. In this regard, it was concluded that the outlier resulted from 

respondent error. Thus, the outlier was excluded from the final data analyses.  

 Regarding skewness, all four experimental groups evidenced at least slight 

negative skewness on the Attitude dependent variable. Specifically, the Risk only group 

evidenced moderate negative skewness, while the other groups could still be judged as 

“overall approximately symmetric” according to criteria develop by Bulmer (1979). In 

addition to skewness, all groups demonstrated negative kurtosis (platykurtic).  Although 

the marked skewness and kurtosis of the distributions violates the normality assumption 

of ANOVA, Green and Salkind (2008) argue that results are robust to this violation with 

large sample sizes (i.e., more than 15 participants per group). Accordingly, the p value of 

the pairwise comparisons used in this study should be relatively precise.  

 In terms of variability, the variances for the groups ranged from 22.84 for the Risk 

+ Feasibility group to 43.14 for the Control group. Because the largest variance is twice 

the smaller variance, homogeneity of variance was not assumed and a Welch 

approximate F test was conducted. Measures of central tendency including mean, 

standard deviation, and sample size for each group are provided in Table 3. 
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Table 3 

Means, Standard Deviations, and Sample Sizes for Attention and Memory Test Attitude Rating 

by Experimental Group 

Experimental Group Mean SD n 

Control (neutral information) 20.18 6.49 61 

Feasibility information only  20.75 5.97 60 

Risk information only   23.96 5.60 56 

Feasibility + Risk information 23.76 4.78 59 

Note. Higher scores indicate more favorable attitude toward attention and memory tests.  

 

 Importance ranking.  Scores were also examined for the three Importance 

ranking dependent variables: 1) Importance ranking of Attention tests, 2) Importance 

ranking of Long-term memory tests, and 3) Importance ranking of Short-term memory 

tests. First regarding the Importance ranking of Attention tests dependent variable, 

distributions of scores were similarly shaped for the four experimental groups, as 

assessed by visual inspection of boxplots. Second, the Importance ranking of Long-term 

memory tests dependent variable also evidenced similarly shaped distributions for the 

four experimental groups, however, for this dependent variable, two outliers were evident 

in the Risk + Feasibility information group. Third, the Importance ranking of Short-term 

memory tests dependent variable had similarly shaped distributions for the four 
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experimental groups and one outlier was apparent in the Risk + Feasibility information 

group.  

These three outliers were subsequently assessed for inclusion in the final analyses. All 

three participants’ questionnaires showed no evidence of data entry, questionnaire, or 

respondent error. In addition, when analyses were run both with the inclusion and 

exclusion of outliers, results remained the same. All three outliers were thus permitted to 

remain in the data set as per the specifications of the outlier rule.   

 Median Importance rankings for Attention, Long-term memory, and Short-term 

memory tests for the four experimental groups are provided in Table 4.   

Table 4 

Median Importance Ranking of Attention, Long-term Memory, and Short-term Memory Tests 

by Experimental Group 

Experimental Group Attention Long-term memory Short-term memory n 

Control 11.00 10.00 8.00 58 

Feasibility only 10.00 9.00 8.00 59 

Risk only 8.00 6.00 6.00 56 

Feasibility + Risk  7.00 5.00 5.00 59 

Note. Lower rankings indicate more importance. Four participants did not participate in the 

importance ranking question, thus, cell sample sizes differ from those listed above for the 

ANOVA analysis.  
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Research Hypotheses Results 

Before the four research hypotheses (predicting specific differences among 

experimental groups) were specifically addressed, omnibus tests were first conducted for 

each of the dependent variables.  

Attitude rating. Regarding the single Attitude dependent variable, there was a 

statistically significant omnibus Welch test, F(3, 126.86) = 6.87, p < .01, est. ω² = .07.  

The strength of the relationship between the Level of Information independent variable 

and the Attitude dependent variable, however, was weak. Indeed, Level of Information 

accounted for only 7% of the variance in Attitude. In order to determine which groups 

differed, follow-up tests were conducted using Dunnett’s C, a test that does not assume 

equality of variances, as described below. Type I error across comparisons was controlled 

for by using the Shaffer Sequential Bonferroni procedure 

Importance ranking. Similarly, regarding omnibus testing of the three 

Importance dependent variables, there was a statistically significant Kruskal-Wallis test 

for each of the three test categories: 1) Importance ranking of Attention tests, χ²(3, N = 

232) = 25.99, p < .01, η² = .11; 2) Importance ranking of Long-term memory tests, χ²(3, 

N = 232) = 19.34, p < .01, η² = .08; and 3) Importance ranking of Short-term memory 

tests, χ²(3, N = 232) = 12.81, p = .01, η² = .05. The strength of the relationship between 

the Level of Information independent variable and Importance dependent variable was 

moderate for Attention tests and weak for Long-term memory and Short-term memory 

tests. Specifically, η² values indicate that Level of Information accounted for 11%, 8%, 

and 5% of the variance in Importance ranking for Attention, Long-term memory, and 

Short-term memory tests, respectively. For each of the three Importance dependent 
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variables, pairwise differences among the four experimental groups were evaluated using 

Mann-Whitney U tests, controlling for Type I error across comparisons by using the 

Shaffer Sequential Bonferroni procedure, as described below.  

After an omnibus test had been conducted for each dependent variable, statistical 

analyses to address the four research hypotheses were next conducted. The results of 

these findings are presented below and organized by hypothesis.  

 Hypothesis one. Hypothesis one, predicting the Control group will have the 

lowest Attitude rating and Importance rankings of attention and memory tests, was 

partially supported.  Attitude rating. Regarding the Attitude dependent variable, the 

Control group (M = 20.18) did indeed endorse significantly lower (i.e., less favorable) 

Attitude ratings than the Risk only group (M = 23.96; p = .001) and the Feasibility + Risk 

group (M = 23.76; p = .001). But when information related to risk was not provided to 

participants, there was no more positive Attitude toward attention and memory tests than 

was found in the Control group. In other words, participation in the Feasibility only group 

(M = 20.75; see Table 5 for details) failed to affect Attitude ratings over control group 

participation. Cohen’s d effect size was .63 for comparisons of the control group to both 

the Risk only and Risk + Feasibility groups, indicating moderate to high practical 

significance.  

 Importance ranking of attention tests. Regarding the Importance ranking of 

Attention tests dependent variable, the Control group rated Attention tests as significantly 

less important than school psychologists in the Risk only group, z = - 3.57,  p < .001, r = 

.23,  and the same was true regarding the Feasibility + Risk group, z = - 3.98, p < .001., r 

= .26. Once again, Feasibility only information failed to have an effect, as participants in 



  80 

this group ranked Attention tests similar to those in the Control group, z = - .49, p = .62.  

Indeed the Control group ranked Attention tests as 11th most important, whereas the Risk 

only and the Feasibility + Risk groups ranked these tests as 8th and 7th most important, 

respectively. In contrast the Feasibility only and control group rankings differed little 

(10th vs. 11th, respectively).  

 Importance ranking of long-term memory tests. For the Importance ranking of 

Long-term memory tests dependent variable, results were comparable to those for 

Attention tests. Specifically, the Control group ranked Long-term memory tests as 

significantly less important than both the Risk only, z = - 2.50, p = .013, r = .16, and 

Feasibility + Risk groups, z = - 3.56, p < .001, r = .23. On the other hand, the Control and 

Feasibility only groups did not differ in their Long-term memory test Importance 

rankings. The Control group rated Long-term memory tests as the 10th most important 

while the Risk only and Feasibility + Risk groups ranked these tests as the 6th and 5th 

most important, respectively. The Feasibility only group ranked Long-term memory tests 

as the 9th most important measure, approximating the control group (i.e., 10th most 

important). 

 Importance ranking of short-term memory tests. Regarding the Importance 

ranking of Short-term memory tests dependent variable, only the Risk + Feasibility group 

assigned more favorable rankings than the Control group (z = - 2.57, p = .01, r = .17). 

Neither the Feasibility only nor the Risk only groups ranked Short-Term memory tests as 

more important than the Control group (Risk only, z = - 1.23, p =.22, and Feasibility 

only, z = -.574, p = .57). Specifically, the Risk + Feasibility group’s median importance 
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ranking of 5th most important bettered the Control group’s ranking of 8th (the Risk only 

and Feasibility only ranked these tests as 6th and 8t most important respectively).  

 Mann-Whitney U values, z scores, asymptotic p values, and effect size values for 

pairwise differences among groups on median Importance rankings are presented in 

Tables 6, 7, and 8 for Attention, Long-term memory, and Short-term memory tests 

respectively.    

 Hypothesis two. Hypothesis two specifies that school psychologists provided 

with Feasibility information only will have more favorable Attitude ratings and higher 

Importance rankings of attention and memory tests than those in the control condition. 

This hypothesis was not supported.  

 Attitude rating. Contrary to the hypothesis, the Feasibility only group and the 

Control did not differ significantly in their Attitude ratings of attention and memory tests. 

Indeed, mean Attitude rating was almost identical for the two groups (Feasibility only 

group M = 20.75; Control group M = 20.18; p = .59).  

 Importance ranking of attention tests. Likewise, the Feasibility only group and 

Control group assigned comparable Importance rankings to Attention tests z = - .49, p = 

.62 (i.e., Feasibility only group ranking = 10th most important, Control group ranking = 

11th most important).   

 Importance ranking of long-term memory tests. Similar to results concerning 

other dependent variables, Long-Term memory rankings for the Feasibility only and 

Control group did not differ (z = - .37, p = .71). Specifically, the Feasibility only group 

rated Long-term memory tests as9th most important while the Control group rated these 

tests as 10th most important.  
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 Importance ranking of short-term memory tests. Regarding Importance ranking 

of Short-term memory tests, the Feasibility only group and Control group received nearly 

identical rankings of this variable, z = - .57, p = .57. Indeed, both groups rated Short-term 

memory tests as the 8th most importance test.  

 Hypothesis three. Hypothesis three, which stipulates that school psychologists 

provided with Risk information only will have more favorable Attitude ratings and higher 

Importance rankings of attention and memory tests than those in the control condition, 

was largely supported.  

 Attitude rating. Hypothesis three was supported for the Attitude dependent 

variable as participants in the Risk only group (M = 23.96) received significantly higher 

mean Attitude ratings than those in the Control group (M = 20.18; p = .001). Cohen’s 

effective size (d = .63) for this comparison indicated a moderate to high practical 

significance.    

 Importance ranking of attention tests. The hypothesis also held true for the 

Importance ranking of Attention tests dependent variable, as the Risk only group had 

significantly higher Importance rankings than those in the Control group, z = 3.57, p < 

.001, r = .23. Indeed, the Risk only group rated Attention tests as the 8th most important 

measure while the Control group rated these tests as the 11th most important.  

 Importance ranking of long-term memory tests. The Risk only group also had 

significantly higher Importance rankings for Long-term memory than those in the Control 

group z = 2.50, p = .01, r = .16. Specifically, the Risk only group rated Long-term 

memory tests as the 6th most important whereas the Control group rated them the 10th 

most important.  
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 Importance ranking of short-term memory tests. In contrast to the results for 

other variables, the hypothesis was not supported for the Importance ranking of Short-

term memory tests dependent variable. Although the Risk only group ranked Short-term 

memory tests as more important than the Control group, the difference in rankings was 

not statistically significant, z = 1.23, p = .22. For Short-term memory tests, the Risk only 

group received an Importance ranking of 6th, while the Control group received a ranking 

of 8th.  

 Hypothesis four. Hypothesis four projected that those in the Risk + Feasibility 

group would have the most favorable Attitude ratings and highest Importance rankings 

for attention and memory tests. This hypothesis was not supported, largely because Risk 

+ Feasibility was never superior to Risk only. 

 Attitude rating.  In terms of the Attitude dependent variable, the Risk + 

Feasibility group (M = 23.76) assigned significantly higher Attitude ratings than school 

psychologists in the Control group (M = 20.18; p = .001) and those in Feasibility only 

group (M = 20.75; p = .003). There was no significant difference, however, between the 

Risk + Feasibility and Risk only group on mean Attitude rating. Unexpectedly in fact, the 

Risk only group (M = 23.96) actually had a higher mean Attitude rating than the Risk + 

Feasibility group. Cohen’s d effect size was .63 and .56 for the Risk + Feasibility vs. 

Control and Risk + Feasibility vs. Feasibility only groups, respectively. This suggests 

moderate practical significance.  

 Importance ranking of attention tests. Regarding Importance ranking of 

Attention tests, the Risk + Feasibility group had significantly higher Importance rankings 

than both the Control group z = 3.98, p < .001, r = .26, and the Feasibility only group z = 
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3.55, p < .001, r = .23. In contrast, there were no significant differences between the Risk 

+ Feasibility group and Risk only group on Importance rankings of Attention tests, z = 

.00, p = 1.00. In this regard, the Risk + Feasibility group ranked Attention tests as the 7th 

most important while the Control group and Feasibility only group ranked Attention tests 

as the 11th and 10th most important, respectively. The Risk only group ranked Attention 

tests just one ranking behind the Risk + Feasibility group as the 8th most important.  

 Importance ranking of long-term memory tests. Results for Importance ranking 

of Long-term memory tests are consistent with those for Attention tests. Specifically, the 

Risk + Feasibility group had significantly higher Importance rankings of Long-term 

Memory tests than both those in the Control group z = 3.56, p < .001, r = .23, and the 

Feasibility only group z = 3.54, p < .001, r = .23.  But there was not a significant 

difference between the Risk + Feasibility group and the Risk only group on Importance 

rankings of Long-term memory tests, z = 1.09, p = .28. For Long-term memory tests, the 

Risk + Feasibility group had a median importance ranking of 5th, whereas those in the 

Control group and Feasibility only group ranked these tests the 10th and 9th most 

important, respectively. The Risk only group ranked these tests as the 6th most important.  

 Importance ranking of short-term memory tests. Importance rankings for Short-

term memory tests also produced results analogous to those found with other dependent 

variables. Results revealed that the Risk + Feasibility group had significantly more 

favorable Importance rankings than the Control group z = 2.57, p = .01, r = .17, and 

Feasibility only group z = 3.27, p = .001, r = .22; but not the Risk only group z = 1.57, p 

= .13. The Risk + Feasibility group ranked Short-term memory tests as the 5th most 

important, whereas the Control group and Feasibility only group both ranked these tests 



  85 

as the 8th most important. The Risk only group ranked Short-term memory tests just 

slightly less favorably than Risk + Feasibility group as the 6th most important assessment 

procedure.  

Table 5 

95% Confidence Intervals and p Values of Pairwise Differences in Mean Attitude rating  

Pairwise Comparison Control group Feasibility only group Risk only group 

Feasibility only group -3.68 to 2.41 

p = .585 

  

Risk only group -6.85 to -.84* 

p = .001 

(d = .63) 

-6.06 to -.37* 

p = .003 

(d = .56) 

 

Risk + Feasibility group -6.44 to -.85* 

p = .001 

(d = .63) 

-5.63 to -.39* 

p = .003 

(d = .56) 

-2.38 to 2.78 

p = .836 

Note. An asterisk indicates that the 95% confidence interval does not contain zero, and 

therefore the difference in means is significant using Holm’s sequential Bonferroni 

approach. Effect size for significant comparisons is provided in parentheses.  
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Table 6 

Asymptotic p Values and z Scores for Pairwise Differences Among Groups on Importance 

Ranking of Attention Tests   

Pairwise Comparison Control group Feasibility only group Risk only group 

Feasibility only group p = .622 

z = -.493 

  

Risk only group p = .000* 

z = -3.574 

(r = .234) 

p = .001* 

z = -3.216 

(r = .211 ) 

 

Risk + Feasibility group p = .000* 

z = -3.978 

(r = .261) 

p = .000* 

z = -3.553 

(r = .233 ) 

p = .998 

z = -.003 

Note. An asterisk indicates that the difference in medians is significant using Holm’s 

sequential Bonferroni approach. Effect size for significant comparisons is reported in 

parentheses.  
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Table 7 

Asymptotic p Values and z Scores for Pairwise Differences Among Groups on Importance 

Ranking of Long-Term, Declarative Memory Tests   

Pairwise Comparison Control group Feasibility only group Risk only group 

Feasibility only group p = .714 

z = -.366 

  

Risk only group p = .013* 

z = -2.495 

(r = .163) 

p = .016* 

z = -2.395 

(r = .157) 

 

Risk + Feasibility group p = .000* 

z = -3.558 

(r = .234) 

p = .000* 

z = -3.535 

(r = .232) 

p = .277 

z = -1.087 

Note. An asterisk indicates that the difference in medians is significant using Holm’s 

sequential Bonferroni approach. Effect size for significant comparisons is reported in 

parentheses. 
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Table 8 

Asymptotic p Values and z Scores for Pairwise Differences Among Groups on Importance 

Ranking of Short-Term, Working Memory Tests   

Pairwise Comparison Control group Feasibility only group Risk only group 

Feasibility only group  p = .566 

z = -.574 

  

Risk only group p = .220 

z = -1.226 

p = .046 

z = -1.993 

 

Risk + Feasibility group p = .010* 

z = -2.571 

(r = .169) 

p = .001* 

z = 3.268 

(r = .215) 

p = .129 

z = -1.517 

Note. An asterisk indicates that the difference in medians is significant using Holm’s 

sequential Bonferroni approach. Effect size for significant comparisons is reported in 

parentheses.  

 

Secondary Analyses 

 Also of interest, but not addressed in the original four hypotheses, was whether 

information about Risk only or Feasibility only might result in better ratings/rankings.  

 Attitude rating. Regarding the Attitude dependent variable, the Risk only group 

(M = 23.96) did in fact produce significantly higher Attitude ratings than the Feasibility 

only group (M = 20.75; p = .003; see Table 5). In addition, Cohen’s effect size value (d = 

.56) for this comparison indicated moderate practical significance.  
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 Importance ranking of attention tests. Likewise, regarding Importance of 

Attention tests, the Risk only group assigned higher rankings than the Feasibility only 

group, z = 3.22, p = .001, r = .21.  Indeed, the Risk only group rated Attention tests as the 

8th most important while those in the Feasibility only group rated these tests as the 10th 

most important.  

 Importance ranking of long-term memory tests. Similarly, the Risk only group 

ranked Long-term memory tests as significantly more important than school 

psychologists in the Feasibility only group z = 2.40, p = .016, r = .16. For Long-term 

memory tests, the Risk only group assigned an Importance ranking of 6th compared to the 

Feasibility only group ranking of 9th.  

 Importance ranking of short-term memory tests. In contrast to the results for 

the other three dependent variables, Short-term memory rankings did not differ 

significantly between the Risk only and Feasibility only groups, z = 2.00, p = .046. 

Specifically, the Risk only group rated Short-term memory tests as the 6th most important 

and the Feasibility only group rated these tests as the 8th most important.  
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CHAPTER 5 

DISCUSSION 

 This chapter reviews the current study’s findings and discusses possible 

implications of its results. The study’s goals are first reviewed and subsequently study 

findings are discussed. Limitations of the current study are then presented. Lastly, future 

directions for research and summary conclusions are considered.  

Study Goals and Findings  

 Attention and memory problems are prominent risks for students with epilepsy 

and these often extend to school. Consequently, evaluations of students with epilepsy 

arguably are best when school psychologists are cognizant of these risks and test for 

them. To address the scant research on this topic, the current study focused on school 

psychologists’ attention and memory test use by assigning participants to differing levels 

of information and then examining their selection of assessment techniques.  

 Control group findings. Before turning to findings regarding treatment effects 

and hypotheses, findings about school psychologists in general (i.e., those in the control 

condition) are presented to provide context. This context is possible because school 

psychologist-participants in the control condition provided a glimpse into contemporary 

practices when a student with epilepsy is evaluated. That is, these practitioners’ responses 

occurred without any of the supplemental information presented to those in the active 

experimental conditions. What was found was that, on average, control group school 

psychologists were only moderately likely to use attention and memory tests and found 

only moderate value in them for students with epilepsy.  Furthermore, school 

psychologists in the control condition generally gave low importance rankings to 
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attention, long-term memory, and short-term memory measures. For example, when 

evaluating a student with epilepsy, tests assessing this trio of abilities would be selected, 

on average, less often than those assessing general cognition, academic abilities, and 

developmental status. Indeed, these tests were ranked by the control group as the 11th, 

10th, and 8th most important assessment techniques, respectively.   

 These results suggest that school psychologists in general view these assessment 

tools as only moderately valuable and important. These findings help corroborate earlier 

findings by Wodrich et al. (2006). That study examined school files of 30 students with 

epilepsy referred for a special services evaluation and found that only 13.3% of them 

were assessed with tests of memory and executive function, (including attention 

processes). Indeed, results of the current study indicate that school psychologists as a 

group are unlikely to use measures of these abilities for students with epilepsy. This 

raises the prospect that school psychologists without supplemental information in hand 

(exemplified by those in the control condition during this study) may fail to recognize the 

feasibility of attention and memory tests and/or the risk of epilepsy-associated cognitive 

problems. The eschewing of such assessment tools by control group members certainly 

raises that possibility. However, it is important to note that school psychologists’ 

familiarity with test viability and epilepsy’s neurocognitive risks was not directly 

examined by the current study; moreover, no known studies to date have addressed these 

topics.  

 This study’s suggestion of only moderate endorsement of attention and memory 

testing seems to fit with scant existing research on the topic. First, regarding what school 

psychologists know about the feasibility of using attention and memory tests, previous 
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studies have examined neuropsychological test exposure among school psychology 

training programs. Those studies found that approximately only one-half (50-59%) of 

school psychology programs offer training in neuropsychology (D’Amato et al., 1992; 

Walker et al., 1999). The low rate of neuropsychological preparation in general suggests 

that exposure and training to particular attention and memory measures is equally low (if 

not even lower). Those studies are outdated though, and current training practices are 

unknown. Beyond formal training, it is possible that school psychologists gain practical 

knowledge through direct fieldwork. In addition, there has been movement in recent 

years to integrate school and neuropsychology, as evidenced by school neuropsychology-

focused conferences and workshops (e.g., the 2004 NASP Conference’s “Mind Matters” 

theme), textbooks dedicated to this topic (e.g., D’Amato, Fletcher-Janzen, & Reynolds, 

2005; Miller, 2013), and the formation of the NASP special interest group – 

Neuropsychology in the Schools (Witsken, Stoeckel, & D'Amato 2008).  This 

contemporary interest in school neuropsychology implies more awareness of 

neuropsychological measures than might be reflected in the 15- to 20-year-old studies 

cited above. Updated studies are needed, however, to determine school psychologists’ 

current rates of training in neuropsychology techniques and contemporary familiarity 

with various assessment procedures.  

 Second, in terms of epilepsy-related knowledge, one recent study examined this 

topic, but used teachers rather than school psychologists. That study found teachers 

possessed surprisingly poor knowledge about epilepsy’s effect on learning and attention 

at school (Wodrich et al., 2011). This includes those who have themselves instructed a 

student with epilepsy and those with special education training. For example, of 294 
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teachers sampled (91 currently instructing a student with epilepsy, 203 teachers in 

general), less than one-third (30.8%) of current teachers knew about the risk for memory 

problems. The percentage of teachers in general who knew this information was even less 

(21.7%).  Risk for attention problems produced still more miniscule results and was 

identified by only 14.3% and 5.9% of current and general teachers, respectively. 

Conceivably, school psychologists may possess similarly low levels of epilepsy 

knowledge, as school psychology and teacher preparation programs are frequently both 

housed in colleges of education where training and exposure to medical conditions is 

often minimal. The study by Wodrich used a psychometrically sophisticated measure of 

educationally-relevant information about epilepsy designed for teachers. It would be 

helpful for future studies to adapt and use this measure to examine school psychologists’ 

epilepsy knowledge.   

 Although the prime purpose of this study was not to determine school 

psychologists’ knowledge, this concept is nonetheless implicit in this investigation and 

thus speculation is in order. Specifically, control group school psychologists’ tendency to 

disregard attention and memory tests suggests they indeed lack awareness of the 

practicality of these assessment tools and/or threats to the cognitive abilities measured by 

them.  

 Study hypotheses and the effect of providing information. This study 

contained four hypotheses that all concerned the impact of information on school 

psychologists’ endorsement of attention and memory tests. Consequently, major findings 

across the four hypotheses are addressed in this section. In terms of the original 

hypotheses, feasibility or risk information was hypothesized to advantage attention and 
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memory tests over no information, and feasibility and risk together was posited best to do 

so. The logic is this: if school psychologists are indeed unaware of attention and memory 

test feasibility and/or epilepsy–related risks, then providing them information about one 

or both of these topics should logically lead to stronger selection of techniques assessing 

these abilities. Regarding these questions, two prominent findings emerged:   

1) Contrary to what was anticipated, information about test feasibility had no 

effect. 

2) Consistent with what was anticipated, information about the risk of attention 

and memory problems did.  

 Concerning information about feasibility, this supplement did not affect school 

psychologists’ views of attention and memory assessment techniques. Indeed, 

participants who received only this information held perceptions of these measures 

almost identical to school psychologists in general (i.e., those in the control condition). 

The ineffectualness of telling participants about the practicality of attention and memory 

tests was further substantiated by participants who received feasibility plus risk 

information. Feasibility information failed to boost test endorsement above levels 

provided by risk information alone. Information about test feasibility simply failed to add 

value above the value already provided by risk information.  

 One might ask why sharing information about the viability of using attention and 

memory measures failed to matter. There are several potential reasons. First, school 

psychologists may already know that this array of tests is easily administered in schools. 

In other words, school psychologists may be familiar with the practicality of attention and 

memory assessment tools but still disregard them. Two now-dated studies suggest 
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otherwise. These studies found only about one-half of school psychology programs 

provide training in neuropsychology (D’Amato et al., 1992; Walker et al., 1999). Thus, 

two decades ago it seems unlikely that attention and memory test feasibility would be 

salient to the majority of school psychologists. Contemporary training practices and 

interest in neuropsychology may have changed though, and current studies are needed to 

provide clarification about school psychologists’ awareness of the feasibility of these 

assessment tools. Second, another possibility is that school psychologists are indifferent 

about assessment techniques’ difficult or time-consuming nature. In other words, various 

factors (e.g., skill/function assessed, reliability, validity, etc.) may be more influential in 

test selection and use; thus, feasibility has an indiscernible effect. Third, it may be that 

school psychologists were simply unpersuaded about the practicality of using these 

measures despite the material used in this experiment to convince them. In other words, 

the information provided might have been unclear, too brief, or unconvincing. Results of 

pilot testing, however, suggested that participants understood the embedded message in 

the experimental material – that attention and memory tests can be readily administered 

in schools. Fourth, another possibility concerns real-life constraints that sometimes occur 

in school-based practice. That is, even though they recognize these tools as feasible, 

school psychologists may not have access to them where they work. If this were true, 

then even persuasive information about the application of these measures in schools may 

not have enhanced their endorsement. In sum, more research is needed to help determine 

factors surrounding the relationship between test feasibility and school psychologists’ 

attitudes.  
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 The key finding of this study is that telling school psychologists about epilepsy’s 

threat to attention and memory in fact boosted their interest in assessing these particular 

skills. Indeed, school psychologists who read risk information endorsed more favorable 

attitudes toward attention and memory measures (i.e., on average indicated that they were 

“pretty much likely” to use these tests and found these tests “pretty much valuable”). In 

addition, they rated these assessment techniques as more important than control group 

school psychologists in a way that implies practical importance. Specifically, these tests 

were rated three to five ranks more important for participants who read risk information. 

These findings suggests that school psychologists are likely unaware of epilepsy’s threat 

to specific cognitive abilities, but that providing them with brief information can alleviate 

this knowledge deficit.  

 Arguably, results of this study have practical importance for school psychologists. 

School psychologists’ attitudes toward attention and memory assessment tools moved 

from an average rating of only moderately valuable, to an average rating of pretty much 

valuable when they were provided with information about these precise epilepsy-related 

neurocognitive threats. In addition, importance rankings improved noticeably with these 

tests moving up to 5th to 7th most important assessment procedure, compared to rankings 

of 8th to 11th most important for those not receiving risk information. Importantly, this 

implies that with the provision of information about specific cognitive risks, school 

psychologists may actually be more likely to incorporate tests that assess the indicated 

areas.  

 There was one exception to the benefit of risk information though. Specifically, 

for short-term memory tests, participants who received stand-alone risk information only 
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marginally improved their importance rankings from psychologists in general (i.e., 

rankings of 6th for those with risk information compared to 8th most important for those 

without this information). Risk information likely failed to make a significant difference 

because all school psychologists, regardless of group membership, endorsed short-term 

memory tests. This implies that school psychologists in general are already more 

knowledgeable about short-term memory tests than they are about counterpart tests 

assessing attention or long-term memory. Indeed, school psychologists may be better 

acquainted with this construct because short-term memory subtests are often included on 

many well-known IQ batteries (i.e., WISC, DAS, K-ABC).  

 This exception aside, results from the current study nonetheless suggest that 

telling school psychologists about the threat epilepsy poses to important cognitive 

processes led to greater willingness to use assessment tools to evaluate these abilities.   

Limitations  

 This study has several potential limitations. First, its analog nature means that 

school psychologists may have responded differently to the hypothetical scenario in this 

study than in real life. School psychologists were provided with only a very brief set of 

information regarding a hypothetical student on which they were to base their 

psychological testing decisions. It can be argued that in the real world school 

psychologists are usually able to gather additional information about the student’s needs 

by interviewing teachers and family members, conducting direct observations, and 

consulting with colleagues. School psychologists might then be able to use this 

information to inform decisions about the most appropriate psychological measures to 

administer. Nonetheless, the simulated nature of this study may be considered a slight 
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disadvantage that is offset by several of its advantages including the use a true 

experimental design and exercising strict control over the independent variable.   

 Second, this experiment’s response rate is another potential limitation. 

Specifically, 1200 school psychologists were recruited for this study, yet only 237 

participated yielding a rate of approximately 20%. Characteristics of responders versus 

non-responders are unknown. It is possible that school psychologists who responded are 

more motivated and thus endorse more positive testing practices than those who did not 

respond. Participation rates by state are also unknown. That is, it is unclear if school 

psychologists from particular regions were more likely to participate than others. 

Consequently, caution is suggested when generalizing results of this study to the 

population of school psychologists; although it is helpful to remember that this is an 

experiment of the effect of information on school psychologists test endorsement, not 

merely a survey of attitudes.   

Future Directions 

 Additional studies are needed to support and expand these findings.  School 

psychologists’ endorsement of attention and memory measures increased when they were 

provided information about the risk to associated cognitive processes, but affinity for use 

of these tests was still not at the zenith. For example, the most favorable importance 

rankings were 5th for both long- and short-term memory tests and 7th for attention tests. 

This implies that factors besides information likely influence school psychologists’ test 

administration decisions for students with epilepsy. Indeed, the information independent 

variable accounted for only 7% of the variance in school psychologists’ endorsement of 

attention and memory measures.  
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 Thus, while information about cognitive threats for children with epilepsy appears 

to matter, there remain many undiscovered factors that also influence assessment 

procedures. Logically, student or family characteristics, psychologist individual variables 

such as training and education, or even larger considerations such as school, district, 

and/or state policies may guide professional decisions. Indeed, additional studies on this 

topic are needed in order to determine which variables are most persuasive.  

 Although replete with their own methodological weaknesses, qualitative studies 

may be another method to explore this topic. For example, school psychologists could be 

given a hypothetical case of a student with epilepsy that contained more details, for 

example, teacher referral information, work samples, developmental history, parent 

interview information, and a simulated video of the student in class. After reviewing this 

information, school psychologists could be interviewed with a set of standardized 

questions to determine which measures they would administer/not and reasons behind 

their assessment decisions. Allowing them to voice their reasoning may give clues about 

which testing considerations they perceive to be most influential.   

 Related topics also seem to call for research. For example, pressing questions 

emerge about whether school psychologists access epilepsy information and which 

sources they use. It may be that they are not currently seeking out information about 

epilepsy when referred a student with the condition. Conversely, they may obtain 

epilepsy information, but still not test for attention and memory problems. No studies, 

however, have examined information attainment methods of school psychologists. 

Potential information sources may include parents, medically and educationally relevant 

epilepsy websites (e.g., http://www.epilepsy.com/, http://www.edmedkids.arizona.edu/), 

http://www.epilepsy.com/
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physicians, school nurses, presentations, or other materials such as books or journal 

articles. However, school psychologists’ infrequent attention and memory test usage 

suggests that easily accessible epilepsy information, such as that found on the internet, is 

underutilized and/or does not drive testing decisions. Indeed, a related study examining 

teachers’ methods and preferences for obtaining epilepsy information found that internet 

sites were weakly endorsed. Instead teachers most often obtained information from 

parents, although physician provided information was more desired (Wodrich et al., 

2011). In other words, teachers were not obtaining information from their most preferred 

source – physicians. The same might be true of school psychologists. Discovering those 

sources school psychologists prefer and those they actually use may reveal constraints 

preventing them from accessing relevant epilepsy information and/or using it to inform 

testing decisions.  

Implications and Conclusions  

 This study’s weaknesses notwithstanding, its results nonetheless provide 

meaningful information. Overall, findings suggest that cognitive risk information was 

successful in improving school psychologists’ perceptions of attention and memory 

assessment tools for students with epilepsy. This implies that unawareness about 

cognitive threats often experienced by students with epilepsy may be perpetuating school 

psychologists’ infrequent selection and usage of these tests. Positively though, these 

results also suggest that this knowledge deficit can be alleviated by providing school 

psychologists additional information about this topic.  

 This finding has implications for school psychology training programs. Chronic, 

health-related problems are an increasing concern for students (Brown, 2004). 
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Accordingly, it might be beneficial for school psychology training programs to 

incorporate informational material about common pediatric illnesses, such as epilepsy, in 

their training. In fact, programs offering a sub-specialization in pediatric school 

psychology offer precisely this type of training by promoting competencies among their 

students in both school and heath psychology (Power et al., 1995). Proponents of this 

specialty contend that training in both these subjects leads to expanded roles for school 

psychologists and better interdisciplinary collaboration among families, schools, and 

health care providers (Power, Shapiro, & DuPaul, 2003). No known studies, however, 

have compared actual school-based practices of graduates from programs offering 

pediatric school psychology to those from more traditional programs. It is plausible, but 

yet unproven, that actual differences in practices support the integration of pediatric 

training into school psychology training programs. 

 These results may also have practical significance for school psychological 

services provided to students with epilepsy. Arguably, thorough assessment is necessary 

to determine cognitive strengths and weaknesses that are contributing to the student’s 

learning difficulties (Hale et al., 2006). Indeed, the use of assessment helps professionals 

answer the important question of why the student is having problems (Mather & 

Kaufman, 2006). Given the high risk of attention and memory problems in students with 

epilepsy, it is germane for school psychologists to consider these constructs when a 

student with this condition is referred for assessment. Positively, results from this study 

suggest that brief self-education about common cognitive risks associated with epilepsy 

may help school psychologists make better informed hypotheses about factors 
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influencing the student’s school problems and thus lead them to choose more specific and 

appropriate tests for the student.  
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APPENDIX A – HYPOTHETICAL CASE 

 

Samuel “Sam” James is an 8-year-old second grade student referred to you by his 

teacher, Ms. Miller. Sam was diagnosed with epilepsy at the beginning of the school year. 

He has since suffered several in-class seizures. In addition, Ms. Miller reports that he 

struggles in reading, writing, and math, despite receiving extra instruction in these areas. 

Furthermore, Sam’s mother is eager for information about why her son has difficulties 

and about the possibility special education services. Besides his epilepsy, Sam is 

otherwise healthy, has passed vision and hearing screenings. He comes from an English 

speaking family.  
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APPENDIX B – RISK OF ATTENTION AND MEMORY PROBLEMS  

(MEM-ATTENRISK) MATERIAL 

 

Students with epilepsy are at heightened risk for memory problems, as well as 

attention problems.  

 

Regarding memory problems, there is risk to the distinct domains of short-term 

memory (working memory) and consolidation of information over time (long-term 

declarative memory), or both memory domains. The type of fact-based long-term recall 

called declarative memory is especially vulnerable when seizures start in the temporal 

lobe, an area crucial to long-term consolidation. Short-term memory problems may be 

due to frontal lobe seizures or seizures occurring elsewhere.  

 

Attention problems are another risk. Research shows that almost one-third of 

students with epilepsy also meet criteria for ADHD; a rate far exceeding the general 

population. Even when ADHD cannot be diagnosed there is a high risk for attention 

problems. Especially detrimental to attention are frontal lobe seizures, but seizures 

originating elsewhere are documented to cause attention problems too.  

 

Memory problems and/or attention problems may also be due to small recurrent 

seizures that occur repeatedly through the day (up to 100). Attention and memory are also 

likely to be compromised during the postictal (post-seizure) period. Lastly, problems with 

attention and memory (both short-term and long-term, fact-type memory) may also 

appear as medication side effects.    
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APPENDIX C – FEASIBILITY OF ATTENTION AND MEMORY TESTS  

(MEM-ATTENFEASIBILITY) MATERIAL 

 

General cognitive ability tests (i.e., IQ) are well known to school psychologists. 

Less well known are measures of memory and attention that are also easy to administer in 

school settings. 

Tests of declarative (long-term, fact-based) memory, for example, allow for 

understanding of a student’s ability to consolidate information over time. Declarative 

memory can be easily assessed with list learning tests (the examiner reads two word lists 

and records responses across trials and checks for recall after a delay). The List Memory 

subtest from the NEPSY-II and the California Verbal Learning Test-Children’s Version 

(CVLT-C) are two quick and feasible options for measuring this domain. Administration 

time is approximately 15 minutes for each measure.  

Tests of short-term, working memory (concerning a student’s ability to 

comprehend and manipulate information in the moment) are also easy to administer and 

score. Examples include Recall of Sequential Order (DAS-II) and Auditory Working 

Memory (WJ-III Cog) which require just reading a series of items (numbers, letters, 

words, etc.) and recording the student’s response.  

Tests of attention, often embedded in multi-faceted tests of cognition and 

neuropsychology, are also quite feasible for school use. One viable option for assessing 

attention is the NEPSY-II. The NEPSY-II is organized and packaged like a traditional 

test kit and many school districts have at least one copy. The NEPSY-II contains six 

attention subtests, of which any number might be used, with administration times varying 

from approximately 3 to 11 minutes.  
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APPENDIX D – NEUTRAL MATERIALS 

Neutral material 1 

 

 Bullying in schools occurs at an alarming rate. Indeed, the percentage of children 

who report being bullied once during the school year has been found to be as high as 

75%.   

 

Bullying may take many different forms and may include physical assaults or 

aggressions, verbal or physical threats, spreading rumors, repeated name calling, 

menacing gestures, and intentional leaving out of a group. Both boys and girls engage in 

bullying acts, but differences exists in their bullying behavior. For example boy typically 

commit direct acts of physical assaults and verbal taunts or threats. Girls, on the other 

hand, often use more discreet forms of bullying such as spreading rumors or leaving 

another student out of an activity.   

 

Serious consequences of bullying include physical and mental health problems. In 

addition, victims are at higher risk for low self-esteem and may contemplate suicide more 

often than non-bullied students. Besides the direct victims of bullying, other students may 

also be threatened by the negative and unsafe environment bullying creates.  

 

Bullies themselves are also at risk for future problems. Indeed they have a higher 

rate academic underachievement and are more likely to become abusive parents or spouse 

and engage in criminal activities later in life.  

 

Sassu, K. A., Elinoff, M. J., Bray, M. A., & Kehle, T. J. (2004). Bullies and victims: 

Information for parents. National Association of School Psychologists.  

 

Neutral material 2 

 

Grade retention refers to when a student repeats his or her current grade over 

again the following school year. Reasons for retention vary, but may include low 

academic performance, behavioral problems, social immaturity, or just beginning to learn 

English.  

 

In general, research does not show favorable achievement or adjustment outcomes 

for students who are retained. Indeed, simply having a student go through the same 

material, in the same grade a second time is not likely to help the student master grade 

level content nor enhance the student’s learning and does not address the problems that 

the student is experiencing.  

 

Despite research findings, retention rates appear to be rising. This rise in rates 

may be influenced by the increasing emphasis on national or state-wide grade level tests 

in order to increase accountability and comply with the No Child Left Behind Act of 

2001. Some students may be recommended for retention when their test scores fall below 

the standard recommended by the district or state.  
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When school psychologists are faced with a recommendation to retain a student, 

they should focus not on whether to retain or not, but instead on specific intervention 

strategies that can be implemented to help the student succeed. Research shows that 

combining grade promotion with evidence-based interventions is likely to be most 

helpful to children with academic underachievement or behavior problems.  

 

Jimerson, S. R., Woehr, S. M., & Kaufman, A. M. (2007). Grade retention and 

promotion: Information for parents. National Association of School Psychologists.  
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APPENDIX E – ATTITUDE AND IMPORTANCE RANKING QUESTIONNAIRE 

 

 

Instructions:  

 

Assume that you are the school psychologist whose team will evaluate Sam. First, rate 

your belief in the value of each listed assessment practice in Sam’s case. Valuable 

“means useful for understanding the student’s problems at school.” Second, rate how 

likely you would be to use each assessment practice in Sam’s case.  

  

1. Assess for general cognitive ability, IQ (e.g., Wechsler Intelligence Scale for 

Children-IV, Kaufman Assessment Battery for Children-II) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

2. Assess for current academic levels (e.g., Woodcock Johnson III Tests of 

Achievement, Wechsler Individual Achievement Test-III) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

3. Assess for current adaptive functioning (e.g., Vineland Adaptive Behavior Scales-

II) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 
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4. Assess for social-emotional functioning (e.g., Behavioral Assessment System for 

Children-2, Child Behavior Checklist) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

5. Assess for declarative, long-term memory (e.g., Children’s Memory Scales, 

California Verbal Learning Test-Children’s Version, NEPSY-II Memory subtests) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

6. Assess for short-term, working memory (e.g., Recall of Sequential Order - DAS-II 

and Auditory Working Memory - WJ-III Cog) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 
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7. Assess for attention (e.g., NEPSY-II Attention scales, Conner’s Continuous 

Performance Test) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

8. Assess for expressive language (e.g., Expressive Vocabulary Test-2) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

9. Assess for receptive language (e.g., Peabody Picture Vocabulary Test-III) 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

10. Assess for visual motor processing (e.g., Beery-Buktenica Developmental Test of 

Visual-Motor Integration-6th ed., Bender Visual-Motor Gestalt Test-II)   

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 
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11. Assess for antecedents, behavior and consequences via classroom observation 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

12. Assess for rate of  development using forms completed by parents 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

13. Assess for quality of  classroom work from permanent products 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

14. Determine classroom status via teacher interview  

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 
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15. Determine home status via parent interview  

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

16. Determine health status via consult with physician  

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

17. Determine academic skills via consult with special education teacher 

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 

 

 

18. Determine health status via consult with school nurse  

1 

Not valuable 

2 

Somewhat 

valuable 

3 

Moderately 

valuable 

4 

Pretty much 

valuable 

5 

Very much 

valuable 

1 

Not likely 

2 

Somewhat 

likely 

3 

Moderately 

likely 

4 

Pretty much 

likely 

5 

Very much 

likely 
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Lastly, which is most important? Please rank in order (1=Most Important and 18=Least 

Important) each of the following. You can only use a ranking one time. In other 

words, each practice must have a different importance ranking.    
 

_____  Assess for general cognitive ability, IQ (e.g., Wechsler Intelligence Scale for 

Children IV, Kaufman Assessment Battery for Children-II) 

_____  Assess for current academic levels (e.g., Woodcock Johnson III Tests of 

Achievement, Wechsler Individual Achievement Test-III) 

_____  Assess for current adaptive functioning (e.g., Vineland Adaptive Behavior Scales-

II) 

_____  Assess for social-emotional functioning (e.g., Behavioral Assessment System for

 Children-2, Child Behavior Checklist) 

_____  Assess for declarative, long-term memory (e.g., Children’s Memory Scales, 

California Verbal Learning Test-Children’s Version, NEPSY-II Memory subtests) 

_____  Assess for short term, working memory (e.g, Recall of Sequential Order - DAS-II 

and Auditory Working Memory - WJ-III Cog) 

_____  Assess for attention (e.g., NEPSY-II Attention scales, Conner’s Continuous 

Performance Test) 

_____  Assess for expressive language (e.g., Expressive Vocabulary Test-2) 

_____  Assess for receptive language (e.g., Peabody Picture Vocabulary Test-III) 

_____  Assess for visual motor processing (e.g., Beery-Buktenica Developmental Test of 

Visual Motor Integration-6th ed., Bender Visual-Motor Gestalt Test-II)   

_____  Assess for antecedents, behavior and consequences via classroom observation 

_____  Assess for rate of  development using forms completed by parents 

_____  Assess for quality of classroom work from permanent products 

_____  Determine classroom status via teacher interview  

_____  Determine home status via parent interview  

_____  Determine health status via consult with physician  

_____  Determine academic skills via consult with special education teacher 

_____  Determine health status via consult with school nurse  
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Demographic Questionnaire 

 

Please fill out the following demographic information. Check the box in each section that 

best describes you. 

 

Professional title 

School Psychologist  

Other: (please specify)  

 

Highest level of education obtained 

Bachelor’s Degree  

Master’s Degree  

Specialist Degree  

Doctoral Degree  

 

Practice setting (check all that apply) 

Elementary School  

Middle School  

High School  

Other School Setting: (please specify)  

Non-school Setting: (please specify)  

 

Years of experience (after training was completed) in your field 

Please specify number of years  

 

Sex 

Male  

Female  

 

If you would like to receive study results once the study has been completed, please enter 

your email address: 
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APPENDIX F – EMAIL LETTER SENT TO SCHOOL PSYCHOLOGISTS WITH A 

REQUEST TO PARTICIPATE IN THIS STUDY 

 

Dear School Psychologist: 

 

My name is Megan Aros-O’Malley and I am a doctoral student in the APA-accredited, 

NASP-approved School Psychology Program at the University of Arizona. I am writing 

to ask for your assistance in the data collection for my dissertation. Specifically, my 

study seeks to determine practices employed by school psychologists when a student with 

epilepsy is encountered.  
 

If you agree to participate, the link below will take you to a website where you will read a 

very short case study and accompanying information and then be asked to complete a 

brief survey about practices and your background (anonymous). It should take no more 

than 15 minutes total to complete. Please complete in one sitting.  

 

School psychologists who have been sent this email are eligible to enter a raffle to win 

one of two a $50 Amazon gift cards!  Participation in the research study is not required 

for participation in the raffle. Entries are limited to one entry per person and subjects 

under age 18-years-old must have written consent from a parent or lawful guardian. 

Participation in the raffle is void where prohibited by law.  

 

If you are a practicing school psychologist and would like to participate in the study and 

enter the raffle, please go to the following website: https://www.surveymonkey.com/ 

xxxxxx.  

 

To bypass the study and enter the raffle please go the following website: 

https://www.xxxxx.com   

 

Participating in this survey constitutes informed consent. All responses will be kept 

confidential but will be number coded for purposes of participation in the raffle. This 

study has been reviewed and has been approved by the Institutional Review Board of the 

University of Arizona. 

 

If you have any questions regarding this study, or would like additional information, 

please contact me by email at meganaros@email.arizona.edu. You may also contact my 

research adviser, David Wodrich, Ph.D. at 520-621-7829.  

 

I hope that the results of my study, and your participation in it, will further enhance the 

field’s understanding of school psychologists' practices regarding students with epilepsy. 

Thank you in advance for your assistance with this project! 

 

Sincerely, 

 

Megan Aros-O’Malley 

https://www.surveymonkey.com/%2520xxxxxx
https://www.surveymonkey.com/%2520xxxxxx
https://www.xxxxx.com/
mailto:meganaros@email.arizona.edu
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School Psychology Doctoral Student 

University of Arizona  
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