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This study examined the neurocognitive skills, 

incidence of mild head injury, incidence of learning 

disabilities, and study habits among college students with 

grade point average of 2.00 or below (N = 25) as contrasted 

with college students with grade point average above 2.00 (N 

= 70). The intent of this research was to extend the work 

of Segalowitz and Brown (1991) and Segalowitz and Lawson 

(1993) who found significant associations between reported 

history of mild head injury and developmental disabilities 

among high school and college samples. 

MANOVAs conducted on measures of academic achievement, 

global cognitive skills, verbal and nonverbal memory, motor 

and tactile functioning, and study habits did not 

discriminate between probationary and non-probationary 

students. Probationary and non-probationary students also 

did not differ with regard to incidence of reported head 

injury, frequency of diagnosed learning disabilities, and 

study habits. Measures of neurocognitive functioning and 



study habits did not contribute to the prediction of grade 

point average over and above that predicted by Scholastic 

Aptitude Test composite score. Several exploratory analyses 

were performed examining the relationship between study 

habits and neurocognitive skills. Gender differences, 

implications for future research and development of study 

skills courses, and limitations of this study were 

discussed. 
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CHAPTER I 

INTRODUCTION 

Prospective college students with history of poor 

academic performance are often admitted to colleges or 

universities on probationary status. These administrative 

admissions reflect in part, legislative mandates to avail 

all students of equal opportunity for postsecondary 

education. In an effort to meet the needs of these 

individuals, many colleges and universities have implemented 

a variety of counseling, support, and student assistance 

programs aimed at facilitating academic adjustment. 

Among these services, study skills courses which offer 

didactic training in how-to-study skills have gained 

popularity in recent years. From an administrative 

standpoint, such courses are particularly attractive, as 

large numbers of students can be accommodated without unduly 

taxing budgetary restraints. However, from an academic 

perspective, the efficacy of such courses remains to be 

evaluated. Gallagher (1992) for example, suggested that 

students are frequently placed in programmed courses without 

adequate assessment of their needs. This observation of 

mismatch between course objectives and students' needs 



reflects only the surface of a potentially more serious 

problem: inadequate knowledge of what contributes to 

college maladjustment. 

A review of the literature revealed that a variety of 

factors have been studied in conjunction with academic 

adjustment. Aside from achievement skills and basic ability 

measures, socio-environmental and psycho-emotional 

correlates have been examined. That these variables are 

associated with academic adjustment is not in question. At 

issue is whether or not these variables adequately account 

for interindividual differences in academic success. 

From a neuropsychological perspective, an obvious 

omission from the domains investigated to date relates to 

the level of neurocognitive functioning in college students. 

In particular, higher cognitive skills such as memory 

functions, ability to problem-solve, goal-directedness, 

coping skills, and so forth have not been objectively 

studied in relation to students' ability to adjust at the 

college level. Adequate functioning in these and related 

areas would appear crucial in transitioning from high school 

to the more demanding and less structured environment of 

postsecondary education. 

Findings from this line of research have significant 

implications for the assessment of college students' needs 



as well as development and implementation of effective study 

skills programs. Identification of neurocognitive strengths 

and weaknesses will likely facilitate specification of 

habilitation and remedial approaches specific to the needs 

of individual students. Employing a neuropsychological 

approach also opens the door to utilizing pertinent 

knowledge from the field of cognitive retraining. 

Factors that potentially compromise neurocognitive 

integrity are also of interest. Two recent studies are 

relevant in this regard. Segalowitz and Brown (1991) 

surveyed 616 high school adolescents aged 14 to 18, and 

found that 36.9% of boys and 23.4% of girls had suffered 

mild head injuries (MHI). Of those reporting history of 

head injury, approximately half also reported loss of 

consciousness associated with their head trauma. More 

importantly, significant associations were found between 

reported head injury and depression, hyperactivity, 

stuttering, mixed handedness, and dislike of mathematics. 

On the basis of these findings, the authors suggested that 

developmental disabilities may be due, in part, to head 

injuries incurred in childhood. 

Pursuing the same line of research, Segalowitz and 

Lawson (1993) expanded their survey to include 1345 high 

school students and 2321 university students enrolled in 



introductory psychology classes. MHI prevalence was 30% in 

the university sample and 37% in the combined high school 

samples. Loss of consciousness occurred in 12% to 15% of 

the respondents and multiple head injuries were reported by 

11.8% to 12.6%. Significant associations were found between 

head injury and sleep difficulties, social difficulties, 

handedness patterns, and reported diagnoses of attention 

deficit, depression, speech, language, and reading 

disorders. 

The studies by Segalowitz and his colleagues highlight 

several important issues: First, these researchers 

emphasized that none of their participants was officially 

documented in school records as head-injured individuals. 

This suggests that potentially injurious head trauma may go 

unrecognized particularly when the immediate consequences 

appear minor or trivial. Second, self-reported incidence of 

mild head trauma far exceeds the 2% to 3% indicated in 

prevalence studies. This suggests that allocation of 

research, treatment, and educational resources based on 

prevalence estimates fail to accord adequate attention to 

MHI. Third, Segalowitz and his colleagues found apparent 

associations between MHI and developmental disorders in high 

school and university samples; however, academic adjustment 

of these participants was not examined. Such findings 



suggest a need to examine the possibility that a proportion 

of students manifesting difficulties in academic performance 

may be suffering from the residual effects of mild head 

injury, including deficits which may be associated with 

developmental disabilities. 

Although the connection between academic adjustment, 

learning disabilities, and head injuries may seem obvious, 

research in these areas, particularly the former, has 

progressed along relatively independent lines. Overlaps in 

findings may yield further information of utility in the 

development and implementation of high school and college 

programs designed to facilitate academic adjustment of 

underachievers in general, and students with special needs 

in particular. 

Therefore, the primary purpose of this study was to 

examine the neurocognitive strengths and weaknesses of 

college students at risk of academic failure. Specifically, 

higher cognitive functions of students on academic probation 

were contrasted with skills of students exhibiting adequate 

academic adjustment. A second purpose of this study was to 

identify the incidence of self-reported mild head injury 

within this college sample, and to examine relationships 

among history of mild head injury, neurocognitive strengths 

and weaknesses, study habits, academic performance and 



learning disabilities, thus extending the work of Segalowitz 

and colleagues (Segalowitz and Brown, 1991; Segalowitz and 

Lawson, 1993). Finally, this study also examined whether or 

not neurocognitive skills contribute to the prediction of 

academic performance at the college level over and above 

that predicted by SAT scores. 

Before proceeding to the method section of this paper, 

literature pertaining to the three areas of interest in this 

study will be reviewed: First, an overview of current 

research in academic adjustment will be presented with 

emphasis on available assessment instruments. Second, 

literature on head injury, specifically limited to mild head 

trauma, will be discussed. The circumscribed focus on mild 

head injury is based on the assumption that few individuals 

with history of moderate to severe head injuries will be 

found in the college population. Third, relevant literature 

on learning disabilities will be reviewed with emphasis on 

neuropsychological profiles, and academic and cognitive 

characteristics. 

Related Literature 

Academic Adjustment 

Students admitted to college or universities on 

probation are so labeled because of their failure to meet 

minimum admission criteria. Traditionally, high school 



grade point average (GPA) and achievement scores on the 

Scholastic Aptitude Test (SAT) or American College Testing 

Program (ACT) have been accepted as valid predictors of 

college success. Hence, individuals who exhibit high school 

GPA and/or SAT/ACT scores below minimum standards 

established by the prospective college/university are 

considered at risk of academic failure. 

Although many of these individuals may be 

underachievers, probationary students comprise a 

heterogeneous group. Some may be older students who have 

taken a hiatus from academic pursuits or who are seeking 

higher education at a later stage in life. By delaying 

entrance or return to college, they may have outdated 

SAT/ACT scores or may have never taken these college 

qualification tests. For them, probationary status may mean 

nothing more than an administrative label with no predictive 

validity for academic failure. Another subgroup includes 

students with special needs. The majority of these are 

individuals diagnosed with learning disabilities or who, 

upon evaluation, fit psychoeducational criteria for specific 

disabilities. The remaining probationary students may 

exhibit substandard academic performance for a variety of 

reasons attributable to social, psychological, and/or 

emotional factors. Poor achievement may be associated with 
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disadvantaged educational/environmental background, or a 

host of psychoemotional issues such as lack of motivation, 

test anxiety, personal stressors, and ineffective study 

skills. 

College GPA is a commonly used index of academic 

adjustment. A plethora of studies have investigated 

correlates of academic success as measured by GPA. In a 

review of studies regarding academic adjustment, Russell and 

Petrie (1992) presented a conceptual model to organize 

available literature of utility in guiding assessment and 

counseling efforts. They described three primary factors 

predictive of academic adjustment and success: (a) academic 

factors which include aptitude and ability, study skills and 

test anxiety, academic motivation, self-efficacy and 

attributions; (b) social/environmental factors which include 

life stress and social support, campus environment, work 

involvement, family variables, and academic environment; and 

(c) personality factors which include empirically derived 

personality constructs/measures, locus of control, self-

esteem, and trait anxiety. Studies employing one or more of 

these factors generally report significant correlations with 

academic performance. However, the strongest predictors of 

academic success are high school GPA or rank, and scores on 



college board achievement tests such as the SAT/ACT 

(Mathiasen, 1985). 

Interventions facilitating academic adjustment include 

individual counseling and programmed remedial courses. The 

former typically addresses psychoemotional issues such as 

anxiety, motivation, and self-perceptions, as well as 

social/environmental and personality factors specific to 

individual students. In contrast, programmed remedial 

courses employ didactic methods and address skill deficits 

presumed to characterize academic underachievers. Concerted 

efforts toward improvement of academic competence dates back 

to the 1920s (Pollock & Wilkinson, 1987). Early approaches 

involved bibliotherapy which employed detailed how-to-study 

manuals. By the 1950s, colleges and universities began 

offering programmed courses in study skills. Initial 

emphasis was placed on improving reading efficiency. 

Subsequently, training in other related strategies such as 

note-taking, essay writing, and examination preparation were 

incorporated. However, such course offerings have been 

criticized for failure to adequately assess and meet student 

needs (Gallagher, 1992). 

In recent years, a number of assessment tools have been 

developed and employed in research investigating the 

efficacy of study skills courses. Beyond assessing the 
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mechanics of study skills, many of these inventories 

included items addressing attitudinal, motivational, and 

personality factors. For example, Brown's and Holtzman's 

Survey of Study Habits and Attitudes (SSHA) (in Gadzella, 

Ginther, & Williamson, 1987) measures delay-avoidance, work 

methods, study habits, need for teacher approval, 

educational acceptance, study attitudes, and study 

orientation. The Study Habits and Attitudes Inventory 

(SHAI) (Nixon & Frost, 1990) taps academic and career goals, 

interest in subjects, study time, study habits, note-taking, 

help-seeking, self-perception, and self-satisfaction. 

Houston's (1987) College Adjustment of Study Skills 

Inventory (CASSI) also assesses note-taking and examination-

taking skills, and includes items addressing aptitude, 

personal adjustment, reading, and class participation, as 

well as time management. Finally, the Learning and Study 

Skills Inventory (LASSI) developed by Weinstein, Zimmerman, 

& Palmer (in Haynes, Comer, Hamilton-Lee, Boger, & Joyner, 

1987) comprises 10 subscales entitled information 

processing, study aids, self-testing, scheduling, anxiety, 

concentration, test strategies, motivation, main ideas, and 

attitude. 

Although these inventories vary in content and breadth 

of skills assessed, empirical investigations generally 
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support relationships between these study skills measures 

and GPA. For example, Houston (1987) found that the CASSI 

accounted for 29% of the variance in a multiple regression 

analysis with GPA as criterion. Subscales of the LASSI 

distinguished between low- and high-average achievers among 

high school sophomores (Haynes, Comer, Hamilton-Lee, Boger, 

& Joyner, 1987). Likewise, Nixon and Frost (1990) reported 

a positive correlation (r = .46, 2 <-001) between the SHAI 

and GPA of college undergraduates. 

Findings from these empirical studies are difficult to 

integrate. While there appears to be some overlap in 

content among the instruments, it is not clear to what 

extent they tap similar domains. Furthermore, only a few 

published studies have been conducted with each of the 

instruments reviewed. Relatedly, Moreno and Di Vesta (1991) 

critiqued existing study skills and learning strategies 

literature, noting that the majority of publications lack 

theoretical basis. In absence of clear links to existing 

theories, empirical findings fail to yield interpretive 

relevance. 

In line with Moreno's and Di Vesta's (1991) call for 

theory-based approaches, Gadzella, Ginther, and Williamson 

(1987) examined the relationship between study skills and 

level of information processing. The researchers stated 
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that information processing theorists assume that "the 

deeper the information is encoded, the better it is 

remembered" (p. 167). Accordingly, 132 undergraduates were 

administered the Computer-Assisted Instruction (CAI) Study 

Skills Test (Brown & Gadzella, 1981) and the Deep Processing 

Scale of the Inventory of Learning Processes (ILP) (Schmeck, 

Ribich, & Ramanaiah, 1977). The 10 subscales of the CAI 

assess time management, memory improvement, textbook 

reading, exam taking, note taking, report writing, oral 

reporting, scholastic motivation, interpersonal relations, 

and concentration improvement. The Deep Processing (DP) 

subscale of the ILP assesses the extent to which students 

analyze, organize, compare, and contrast information. The 

researchers found that DP correlated significantly (r's 

ranged from .19 to .31, £ < -05) with 7 subscales of the 

CAI, except memory improvement, note taking, and school 

motivation. Study effectiveness as measured by the CAI 

total score correlated significantly with DP (r = .33, p < 

.05) and with GPA (r = .24, £ < -05) . However, in a 

multiple regression analysis with DP as criterion, CAI 

subscales accounted for only 8.15% of the variance. Hence, 

level of processing may represent only one component of the 

higher order cognitive skills, problem-solving, and learning 

strategies that have attracted the increasing interest of 
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educational psychologists and researchers concerned with 

academic achievement. 

A broader approach was taken in the development of the 

Cognitive Skills Inventory (CSI) (Di Vesta, 1990) which was 

also designed to assess information processing abilities 

(Moreno & Di Vesta, 1991). Emphasis was placed on "control 

functions" (p. 231) involving attention, monitoring, and 

goal-checking processes. The CSI comprises four subscales 

derived from factor analysis: (a) integration which loaded 

on items tapping ability to paraphrase, summarize, organize, 

develop analogies, and utilize imaging in linking 

information; (b) repetition which loaded on items involving 

rote memory and strategies facilitating memorization; (c) 

monitoring which loaded on items assessing awareness of 

goals, planning, and checking strategies; and (d) coping 

which loaded on items tapping capacity to deal with 

frustration and distractions, and items assessing a variety 

of adaptive behaviors. In preliminary studies, the CSI was 

found to correlate significantly with GPA (r = .25, £ < 

.001) 

The CSI and similar inventories represent significant 

advances in the area of study skills. The link to 

information processing literature may permit further 

integration with knowledge in other related areas, as for 
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example, research focusing on the neurological substrates of 

control functions involved in attentional and memory 

processes. Of particular importance to the present study is 

the established involvement of frontal and temporal cortical 

regions in executive/control and memory functions. In light 

of increased interest in higher order processes associated 

with academic adjustment, investigation of such 

neurocognitive functions in students with study skills 

deficits appears warranted. 

Mild Head Injury (MHI) 

Definition of MHI. Impairment subsequent to head 

injury has been characterized along a continuum of mild, 

moderate, to severe. Operational criteria used to classify 

injury severity include obtained score on the Glascow Coma 

Scale (GCS) (Teasdale & Jennett, 1974), varying durations of 

loss of consciousness (LOC), and post-traumatic amnesia 

(PTA). 

In the research literature, MHI participants have been 

operationally defined as individuals reporting LOC ranging 

from 20 mins. or less (Rimel, Giordani, Barth, Boll, & Jane, 

1981) to 30 mins. or less (Williams, Levin, & Eisenberg, 

1990). Additionally, the LOC criterion includes individuals 

who may have been momentarily stunned or dazed, but did not 
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lose consciousness (Becker, Grossman, McLauren, & Caveness, 

1979; Gennarelli, 1982). 

Retrospective classification of head injury severity 

has also been based on post-traumatic amnesia (PTA) which 

includes anterograde and retrograde components (Capruso & 

Levin, 1992). Anterograde amnesia is defined as the 

inability to establish memories for events occurring since 

injury. Retrograde amnesia refers to the failure to recall 

pre-injury events. Individuals reporting PTA durations of 

one hour or less have been described as mild head-injured 

(Becker, Grossman, McLauren, & Caveness, 1979), slightly 

concussed (Russell, 1974), or mildly concussed (Genarelli, 

1982). Use of the PTA criterion has been criticized as 

difficult to assess and unreliably reported by patients 

(Gronwall & Wrightson, 1980). Additionally, PTA has not 

been consistently predictive of symptomology and disability 

(Wrightson & Gronwall, 1981). 

In recent years, head injuries resulting in Glasgow 

Coma Scale (GCS) scores of 13 to 15 have been designated as 

mild (Evans, 1992). Responses of patients whose 

consciousness have been compromised are rated along visual, 

verbal, and motor dimensions. Individuals who attain a GCS 

score of 13 or more are able to open their eyes 

spontaneously, give comprehensible and oriented verbal 
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responses, and obey simple motor commands. The GCS has 

become an increasingly popular instrument and is viewed by 

some as a good predictor of outcome (e.g., Lezak, 1983). In 

contrast, others (e.g., Jennett, 1989; Schoenhuber & 

Gentilini, 1989) contend that the GCS is not sensitive 

enough for assessing MHI and has limited prognostic value 

for both early and late complications. 

With reference to the head injury literature, Binder 

(1986) stated that the failure to incorporate adequate 

exclusionary criteria has further compounded interpretive 

difficulties. Some studies have included patients who were 

intoxicated at the time of injury, or who reported prior 

history of substance abuse. Other confounding factors 

include history of prior head injury or psychiatric 

condition, and complications associated with skull fractures 

or cerebral contusions (Evans, 1992). In addition, several 

terms have been used interchangeably in the literature. 

Rutherford (1989) suggested that the more commonly used 

"minor head injury" should be replaced with "minor brain 

injury" as the former includes facial wounds. The term 

"concussion" has also been employed and is defined as "an 

acceleration/deceleration injury to the head that is almost 

always associated with a period of amnesia, and followed by 
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a characteristic group of symptoms such as headache, poor 

memory, and vertigo" (p. 217). 

Williams, Levin, and Eisenberg (1990) pointed to the 

need for stricter criteria in classifying MHI to ensure the 

study of similar types of injuries without founding 

variables. They proposed that MHI be defined as: (a) LOC of 

30 mins. or less, or dazing without LOC; (b) initial GCS 

score of 13 to 15 without subsequent deterioration; {c) 

absence of focal neurological deficits; and (d) no evidence 

of depressed skull fracture, intra-cranial hematoma, or 

other neurosurgical pathology. Despite their 

recommendation, LOC of 20 mins. or less was used to 

designate MHI in this study. This appears justified as the 

majority of the literature reviewed has employed this 

criterion proposed by Rimel, Giordani, Barth, Boll, and Jane 

(1981). The GCS criterion was not utilized since medical 

records were not accessed and as anticipated, participants 

were generally unable to provide such information. 

Incidence of MHI. The incidence of MHI is unknown as 

many individuals do not seek treatment (Binder, 1986). 

Also, Jennett (1989) noted that for every head injury case 

admitted to a hospital, approximately five cases of MHI are 

treated on an outpatient basis. Hence, reports of annual 

incidence ranging from 131 to 158 per 100,000 (e.g., Kraus, 
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Black, & Hessol, 1984; Annegers, Grabow, Kurkland, & Laws, 

1980) are likely underestimates. These figures which are 

based on hospital admission data, translate to prevalence 

rates of approximately 2% to 3% (Segalowitz & Brown, 1991). 

Findings from self-report surveys suggest a much higher 

incidence of MHI. Crovitz, Diaco, and Apter (1992) reported 

that within their sample of 420 college students, 23% of 

males and 12% of females had suffered a head injury with 

loss of consciousness. This is consistent with Kraus1 and 

Nourjah's (1989) estimate that MHIs comprise two-thirds to 

three-fourths of head trauma cases. Similarly, Crovitz, 

Horn, and Daniel (1983) surveyed 1000 college and nursing 

students, and found that 24% of males and 16% of females had 

suffered head injury with loss of consciousness. Of the 199 

respondents with history of head injury, 128 reported PTA 

durations of one hour or less. 

As mentioned earlier, Segalowitz and Brown (1991) found 

that 36.9% of boys and 23.4% of girls in their high school 

sample reported history of head injury. Approximately half 

of these individuals had experienced loss of consciousness. 

Slightly higher incidences were found in a more recent study 

(Segalowitz & Lawson, 1993). In their high school sample 

comprising 1123 students with mean age of 16.8 years, 35.4% 

(44.2% males and 30.8% females) reported prior history of at 
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least one head injury, 14.9% (19.2% males and 10.7% females) 

had experienced unconsciousness with median duration of less 

than 5 mins., and 11.8% (17.0% males and 8.2% females) 

reported history of more than one head injury. In their 

vocational high school sample comprising 222 students with 

diagnosed learning disabilities and mean age of 17.8 years, 

32.8% (38.1% males and 03.7% females) reported history of 

one head injury, 22.7% (23.4% males and 17.2% Females) had 

experienced loss of consciousness with median duration of 

less than 30 minutes, and 19.2% (21.8% males and 13.0% 

females) reported history of more than one head injury. The 

university sample comprised 2321 students with mean age of 

22.8 years. Of this sample, 25.4% (38.6% males and 22.3% 

females) reported history of one head injury, 9.5% (16.6% 

males and 7.3% females) had experienced loss of 

consciousness with median duration of less than 1.5 minutes, 

and 9.2% (16.6% males and 7.1% females) reported history of 

multiple head injuries. Adjusting for gender imbalance to a 

1:1 female to male ratio, head injury prevalence in the 

university and high school samples were 30% and 37% 

respectively, with 12% and 15% having experienced 

unconsciousness, and 11.8% and 12.6% reporting history of 

more than one head injury. In the vocational high school 
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sample, "unconsciousness and multiple head injury prevalence 

increases by 38% and 43%" (p. 7). 

As compared with MHI prevalence rates based on hospital 

admission data, self-reports suggest at minimum a ten-fold 

higher incidence. With rising cost of health care and 

accumulating evidence of future deleterious effects, Kraus 

and Nourjah (1989) advocated that increased attention be 

given to both preventive strategies and research into the 

long-term sequelae of mild head injuries. 

Sequelae of MHI. Traumatic brain injuries are 

typically divided into two types depending on the resulting 

integrity of the skull structure (Kolb & Whishaw, 1990). 

Open head injuries refer to trauma in which the skull has 

been penetrated. In general, loss of consciousness does not 

occur and injuries, which tend to be focal or localized, 

show rapid and spontaneous recovery. In contrast, closed 

head injuries (CHI), which are of interest in this study, 

refer to blunt trauma to the head without evidence of skull 

fracture. CHIs subject the brain to a variety of insults. 

The initial impact forces the skull bone inward, bruising 

brain matter in the immediate region. The initial "coup" 

may also force the brain against the opposite side of the 

skull, resulting in additional contusion or "contracoup". 

Shear and strain effects on nerve fibers may also ensue. 
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Finally, hemorrhage and edema may produce further damage in 

cortical and subcortical regions. 

In a review of neuropathological and radiological 

studies, Binder (1986) noted that the sequelae of brain 

injury depends not only on the speed and site of impact, but 

upon the trajectory. Specifically, rotational acceleration 

(arced impact) frequently results in concussion and diffuse 

axonal injury. Impairment to temporal and limbic structures 

produces confusion and memory loss while consciousness is 

preserved. Axonal damage is also commonly found in frontal 

regions (Kolb & Whishaw, 1990) which may result in a variety 

of deficits in control or executive functions. In contrast, 

translational acceleration (linear impact) is more likely to 

result in focal lesions and damage to mesencephalic regions 

which is associated with loss of consciousness. Apparently, 

direct insult to the head is not a necessary condition for 

concussion to occur. Similar impairment may result with 

whiplash. 

According to Rutherford (1989), all acceleration-

deceleration injuries, regardless of severity, result in 

similar brain impairment. Symptoms observed in severe cases 

may also manifest in mild cases. Behavioral effects 

subsequent to CHI are of two types: (a) focal impairment of 

functions mediated by cortical regions impacted by the coup 
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and contracoup effects; and (b) generalized impairment of 

functions mediated by multiple regions throughout the brain. 

Discrete impairments are associated with damage to frontal 

and temporal regions which are most susceptible to closed 

head injuries {Binder, 1986; Levin, Eisenberg, & Benton, 

1989). Generalized effects are associated with microscopic 

lesions distributed throughout the brain. These effects are 

manifested as deficits in cognitive efficiency, decreased 

mental processing ability, and impaired attention and 

concentration. 

Literature on the neurobehavioral outcome of CHI 

primarily address moderate and severe injuries. Available 

neurocognitive studies of MHI indicate that impairments in 

information processing and memory are sequelae most often 

observed (Capruso & Levin, 1992). 

Information processing capacity refers to "the number 

of operations the brain can carry out at the same time" 

(Gronwall, 1989, p. 154). Post-injury, MHI patients may 

appear slow, distractible, forgetful, or inattentive. These 

manifestations are thought to be related to impaired 

information processing functions secondary to diffuse brain 

damage. 

Information processing capacity has been assessed in a 

variety of ways. Employing the Stroop Interference Test, 
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McLean, Temkin, Dikmen and Wyler (1983) found that mildly 

concussed patients exhibited slowed processing speed post-

injury, but recovered within a month. Miller and Cruzat (in 

Gronwall, 1989) also reported decrements in information 

processing speed as measured by a card sorting task with 

distracters. Similarly, MHI participants performed 

significantly poorer than controls on a scanning task which 

required participants to find target digits among 

distracters (Gentilini, Nichelli, Schoenhuber, Bortolotti, 

Tonelli, Falasca, & Merli, 1985). 

The Paced Auditory Serial Addition Test (PASAT; 

Gronwall & Wrightson, 1974) is among the more popular 

instruments measuring information processing capacity. 

Participants are read a series of single digits and required 

to add consecutive pairs at increasingly faster speeds. The 

impaired performance of MHI patients on this task suggests 

deficits in dividing attention between stimuli, storing and 

retrieving elements from working memory, executing mental 

calculations, and responding. Within 35 days following 

injury however, the majority of patients attain scores 

within normal limits. Improvements in scores have been 

shown to be associated with reductions in post-injury 

symptoms (Gronwall, 1977). 
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Gronwall and Wrightson (1981) suggest that PASAT 

reflects aspects of attention such as concentration and 

sustained attention. However, Parasuraman, Mutter, & Molloy 

(1991) contend that PASAT does not adequately assess 

sustained attention. Consequently, the authors administered 

a vigilance task involving visual-motor reaction time to 10 

MHI patients one-month post-injury. The task involved high-

event rate, digit discrimination under conditions with 

highly degraded and undegraded stimuli. Under the 

undegraded condition, the performance of the MHI patients 

did not differ from matched controls or college students. 

However, under the degraded condition, MHI patients showed 

lower overall level of sensitivity to target detection. The 

authors concluded that within the first month post-injury, 

MHI patients may be impaired in task conditions that require 

sustained, effortful processing. Clinically, this 

attentional deficit presents as distractibility in 

individuals who are apparently cooperative and fully alert. 

According to Gronwall (1989), deficits in concentration and 

attention are not the only effects of impaired information 

processing. Sustained effortful processing also leads to 

fatigue, a complaint frequently voiced by MHI individuals. 

Aside from decrements in information processing 

capacity, memory deficits have also been observed in MHI 
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patients during the subacute phase post-injury- By-

definition, individuals exhibiting post-traumatic amnesia of 

less than one hour duration are classified as mild head-

injured. As the patient becomes oriented, continuous memory 

returns. However, performance on other memory functions may 

continue in the impaired range. For example, at 3 days 

post-injury, MHI patients performed significantly poorer 

than matched controls on the Selective Reminding Test 

(McLean, Temkin, Dikmen, & Wyler, 1983). Similarly, Ruff, 

Light, and Quayhagen (1989) found that MHI individuals 

assessed within one week of trauma performed significantly 

poorer than controls on tests of memory for verbal 

information (Mattis-Kovner Verbal Learning and Memory Test) 

and geometric designs (Benton Visual Retention Test). 

With regard to the short-term sequelae of MHI as 

discussed above, there is general consensus that, in the 

majority of cases, neurological signs and deficits observed 

on standard neuropsychological tests generally resolve by 

about 1 to 3 months post-injury (Dikmen, McLean, & Temkin, 

1986; Eisenberg & Levin, 1989; Rimel et al., 1981; Ruff et 

al., 1989). However, it is not known to what extent 

instrumentation and data analysis may contribute to negative 

findings regardless of post-injury duration. In other 

words, tests employed may not detect specific or subtle 
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deficits, and the use of quantitative indices are unlikely 

to reveal qualitative changes in functions assessed. 

For example, Hall and Bornstein (1991) administered the 

Logical Memory subtest of the Wechsler Memory Scale -

Revised to 22 MHI patients and 22 normal controls matched on 

the basis of age and education. Seventy-two percent of the 

patients were tested within six months of injury. Upon 

immediate recall, both groups showed similar primacy and 

recency effects. However, compared to controls, the 

patients' recall of middle portions of the story was poorer. 

The researchers concluded that while normals exhibit poorer 

recall of information in mid-series relative to initial and 

late segments of material, this vulnerability is exacerbated 

by patients' head injuries. 

In another study, direct and indirect memory skills 

were assessed in MHI patients 1 to 17 days post-injury 

(Mutter, Howard, Howard, & Wiggs, 1990). Indirect memory 

refers to memory that benefits from prior experience but is 

not dependent on recollection of the experience itself. 

Direct memory refers to memory that requires objective 

evidence of remembering. The former is assessed with word 

completion tasks, and the latter is assessed with stimulus-

cued or word-stem cued recall tasks. When tested 

indirectly, MHI patients did not differ from controls in 
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their ability to recall individual items and new 

associations. However, when tested directly, MHI patients' 

performance was impaired relative to controls. The authors 

cautioned that further research is needed to determine if 

deficits in direct memory follow recovery curves similar to 

other MHI deficits. 

Recovery subsequent to MHI is characterized by much 

interindividual variability in both duration and amount 

(Gronwall, 1986). With regard to information processing 

speed, Gronwall and Wrightson (1974) found that the majority 

of MHI patients achieved normal PASAT scores by the 35th day 

post-injury. Those that did not manifested symptoms 

characteristic of the Post-Concussion Syndrome (PCS). It is 

now recognized that subsequent to MHI, some individuals may 

complain of one or more of the following symptoms and signs: 

headache, dizziness, vertigo, tinnitus, hearing loss, 

blurred vision, diplopia, sensitivity to light and noise, 

diminished taste and smell, appetite changes, irritability, 

anxiety, depression, sleep disturbance, easy fatigability, 

decreased libido, impaired concentration and attention, 

slowing of reaction time, slowing of information processing 

speed, and memory difficulties (Binder, 1986; Evans, 1992) 

Among these symptoms, the most common complaints are 

headaches, dizziness, fatigue, irritability, anxiety, 
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insomnia, impaired concentration and memory, and noise 

sensitivity (Dikmen, Mclean, & Temkin, 1986). 

The cluster of PCS symptoms is quite consistent across 

samples. However, the reported incidence varies across 

studies although the frequency generally lessens with time 

since injury. Rutherford, Merrett, and McDonald (1977) 

reported that at 6 weeks post-injury, 51% of their MHI 

participants were symptomatic of PCS while Rimel, Giordani, 

Barth, Boll, and Jane (1981) reported a higher incidence of 

84% at 3 months. Fifteen percent were still symptomatic at 

6 months (Rutherford, Merrett, & McDonald, 1977) and at 3 

years post-injury per Denckler (in Binder, 1986). In a 

review of PCS literature, Evans (1992) suggested that some 

50% of MHI patients are likely to develop PCS which 

generally resolves by about 6 months post-injury. However, 

symptoms may persist in a minority of patients for 

additional months or years. Risk factors associated with 

persisting complaints include age over 40 years, lower 

educational, intellectual and socioeconomic levels, female 

gender, alcohol abuse, and history of previous head trauma. 

Controversy about the PCS relates to its etiology. The 

lack of correspondence between severity of injury and 

persistence of symptoms has been cited in support of 

psychogenic etiology (e.g., Lidvall, Linderoth, & Norlin, 
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1974) . A recent study by Mittenberg, DiGuilio, Perrin, and 

Bass (1992) provides support. Head-injured participants 

averaging 1.7 years post-injury were administered a PCS 

checklist and requested to check off symptoms experienced 

currently as well as prior to their injury. Controls with 

no history of head injury or psychiatric disorder were 

administered the same checklist. They were requested to 

check off current symptoms and then to answer the 

questionnaire as if they had suffered a mild head-injury 

within the past 6 months. The authors found that the 

patients underestimated the number of symptoms experienced 

premorbidly while the control participants1 expectation of 

symptoms were similar to PCS. Results were cited in support 

of a psychogenic etiology for PCS. 

Others contend that the primary cause of PCS is 

cerebral dysfunction due to traumatic brain lesions (e.g., 

Rimel et al., 1981; Russell, 1974). Recent evidence of 

neuropathological and neurophysiological changes after MHI 

have been cited in support of this position (Dikmen, Temkin, 

& Armsden, 1989). Empirical investigations have also 

produced consistent evidence. For example, Bohnen, 

Twijnstra, Wijnen, & Jolles (1992) found that visual 

hypesthesia was related to postconcussive-cognitive 

complaints but not to emotional-vegetative complaints. 
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Persistent sensitivity to intense light is indicative of 

organic pathology. 

There is also accumulating evidence of organicity in 

PCS patients emerging from recent neuropsychological 

research. For example, Leininger, Gramling, Farrel, 

Kreutzer, and Peck (1990) examined 53 symptomatic MHI 

patients 1 to 22 months post-injury. Matched on the basis 

of WAIS-R Verbal IQ, controls were patients' friends and 

family members, and students, and employees of a local 

university. Of the patient group, 32% were mildly concussed 

(i.e., dazing injuries with acute disorientation or 

confusion with no LOC, and with or without PTA) and 58% were 

concussed (i.e., LOC of less than 20 mins.). All patients 

had GCS scores of 13 or above at admission with no 

subsequent deterioration in neurological status or 

neurosurgical intervention. As compared to controls, both 

patient groups showed significantly poorer performances on 4 

of 8 neuropsychological tests (Category Test; copy portion 

of the Rey Complex Figure Test; PASAT; and Rey Auditory 

Verbal Learning). Mildly concussed and concussed 

participants performed similarly on all tests, and time 

since injury (3 months post-injury versus more than 3 months 

post-injury) was not related to performance levels. 
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Leninger et al.'s finding of deficits in problem 

solving in PCS patients is consistent with the results of 

Bohnen et al.'s (1992) study. Symptomatic patients were 

matched with MHI patients without PCS on post-injury 

duration, and with controls on age, sex, education, and IQ. 

Participants were administered a self-report questionnaire 

on coping skills and a vigilance task. Cortisol levels, a 

measure of biological response to stress, were monitored 

during the vigilance task. 

The patient groups performed equivalently on the 

vigilance task and at levels significantly poorer than the 

control group. Compared with controls and non-PCS patients, 

the symptomatic patients demonstrated decreased use of 

active problem-solving as a coping style, and tended to 

react to problems with a depressive attitude. 

However, the three groups did not differ in mean 

Cortisol response levels. Increased Cortisol responses were 

related to decrements in performance on the vigilance task 

in the non-PCS patient group, suggesting that these 

individuals manifest increased cognitive vulnerability to 

central nervous system stressors. Bohnen et al. observed 

that "these apparently recovered patients, because of their 

better coping ability, compensate for their latent cognitive 

deficits when the stress is not too high" (p.103). In 
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contrast, the performance decrements observed in PCS 

patients were unrelated to stress responses. The authors 

suggested that the cognitive impairment of the PCS group 

likely reflects structural brain damage. 

Residual vulnerability to stress was also found in a 

group of university students tested 1 to 3 years post-injury 

(Ewing, McCarthy, Gronwall, & Wrightson, 1980). These 

recovered MHI participants performed as well as controls on 

the PASAT at ground level and at a simulated altitude of 

12,500 feet. However, the MHI group was significantly 

poorer than controls on memory and vigilance tasks performed 

when mildly hypoxic. These results suggest that subtle 

residual effects occur subsequent to MHI. 

Until recent years, there was limited evidence to 

contradict the notion that MHI and concussion produce only 

temporary and reversible loss of consciousness without 

significant residual sequelae (Gronwall, 1989). Aside from 

the neuropsychological studies reviewed above, there is now 

accumulating evidence from other sources that MHIs are 

associated with structural and neurochemical changes in 

various foci throughout the brain. 

For example, Povlishock and Coburn (1989) suggest that 

MHI results in axon terminal and preterminal degeneration in 

both cortical and subcortical regions. Such diffuse axonal 
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damage is thought to "contribute to CNS pathway-

disconnection and thereby constitutes the morphological 

substrate underlying the behavioral and functional 

abnormalities described following relatively minor injury" 

(p. 49). Damage to neurochemical mechanisms has also been 

implicated. Empirical evidence supports the excitotoxic 

hypthesis which states that disruption of cholinergic 

mechanisms mediates both the transient unconsciousness and 

longer-term behavioral deficits associated with MHI (Hayes, 

Lyeth, & Jenkins, 1989). 

More compelling evidence of organicity subsequent to 

MHI derives from magnetic resonance imaging (MRI) studies. 

Levin, Williams, Eisenberg, High, and Guinto (1992) 

subjected 50 mild to moderate closed head injury patients to 

both CT scan and MRI. Ten participants had normal MRI and 

CT findings. The MRI registered intracranial 

hyperintensities in 40 of the participants, 13 of whom had 

normal CT scans, 26 of whom showed fewer lesions on CT 

scans, and 1 had comparable CT results. In contrast, nine 

patients had abnormal CT findings but normal MRI results. 

The higher resolution afforded by the MRI permits 

identification of subtle abnormalities which may escape 

detection with older imaging techniques. With technological 
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advances, the notion that MHI produces no residual sequelae 

will likely become obsolete. 

Thus far, follow-up periods in prospective studies of 

MHI have not gone beyond an average of 3 years. In the 

absence of extended longitudinal research, it is not known 

to what extent MHI individuals actually recover from their 

trauma. Recent retrospective studies by Segalowitz and his 

colleagues (Segalowitz & Brown 1991; Segalowitz & Lawson, 

1993) referenced earlier suggest that MHIs may be associated 

with a variety of long-term psychological, neurocognitive, 

and emotional symptoms. In a sample of 616 adolescents, 

significant relationships were found between reported head 

injury and mixed handedness, dislike of math, and having 

been seen by a professional for hyperactivity and stuttering 

(Segalowitz & Brown, 1991). The research was extended to 

include high school students, a vocational high school 

sample, and a sample of university students (Segalowitz & 

Lawson, 1993). Within the university sample, participants 

reporting one or more head injuries were more likely to 

report that they had been diagnosed with depression and 

attention deficit disorder than their non-injured peers. 

Those with history of at least one head injury were also 

more likely to report sleep problems. Both single and 

multiple head injury history were significant predictors of 
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initial and middle insomnia. Head-injured individuals were 

also more likely to report that they had been in remedial 

reading programs, and speech and language disorders were 

reported with greater frequency by head-injured females but 

not head-injured males. Head injury incidences were higher 

in mixed as compared to right- or left-handers. The head-

injured participants were also more likely to report 

difficulties with arguing, irritability, fighting, 

daydreaming, anxiety, oversensitivity, getting started on 

assignments, restlessness, and apathy. 

Similar findings were reported for the high school 

sample. Results from the vocational high school sample 

provided further evidence of long-term MHI sequelae. 

Comprised of learning disabled individuals, this group 

reported a similar rate of having experienced head injury as 

compared with the high school sample. However, the rate of 

having experienced unconsciousness was higher (63.6%) as 

contrasted with the high school sample (42%). Furthermore, 

the median length of LOC was less than 30 minutes as 

compared with less than 5 minutes in the high school sample. 

Although Segalowitz and Lawson were hesitant with 

suggesting a causal direction, they proposed that "mild head 

injury is part of a fairly common matrix of developmental 

factors that predispose a large portion of our population to 
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specific complaints and developmental difficulties" (p. 8). 

Frontal and temporal systems are implicated in many of these 

complaints. Considering that frontal and temporal zones are 

particularly vulnerable in closed head injuries, the link 

between MHI and developmental disabilities becomes more 

plausible. To further explore this potential connection, 

literature pertaining to learning disabilities will be 

reviewed. 

Learning Disabilities (LP) 

Definition. The term "learning disabilities" 

originated in 1962 from an informal speech given by Samuel 

A. Kirk to parents of children with learning problems 

(Cruickshank, 1989). Shortly thereafter, the parents formed 

the Association for Children with Learning Disabilities, 

adopting it as a descriptive, functional term. Since then, 

numerous labels have been used to refer to LD in general or 

to subgroups of LD individuals. Among them are minimal 

brain dysfunction/injury, dyslexia, perceptual handicap, and 

psychoneurological learning disorders which implicate 

underlying neurological substrates (Hammill, Leigh, McNutt, 

& Larsen, 1981). 

Aside from these terms, as many as eleven definitions 

have been proposed by organizations involved with the 

learning disabled (Hammill, 1990). In 1981, the National 
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Joint Committee for Learning Disabilities (NJCLD) offered 

the following definition: 

Learning disabilities is a generic term that refers to 

a heterogeneous group of disorders manifested by 

significant difficulties in the acquisition and use of 

listening, speaking, reading, writing, reasoning, or 

mathematical abilities. These disorders are intrinsic 

to the individual and are presumed to be due to central 

nervous system dysfunction. Even though a learning 

disability may occur concomitantly with other 

handicapping conditions (e.g., sensory impairment, 

mental retardation, social or emotional disturbance) or 

environmental influences (e.g., cultural differences, 

insufficient or inappropriate instruction, psychogenic 

factors), it is not the direct result of these 

conditions or influences. (Hammill et al., 1981) 

Morrison and Siegel (1991) observe that this definition 

was criticized for its vagueness and lack of specificity 

which rendered it difficult to operationalize. Heath and 

Kush (1991) contend that among professionals, there is as 

yet no consensus with regard to an acceptable definition of 

LD. Indeed, controversy surrounds whether or not LD 

actually exists. 
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In an effort to improve upon the NJCLD definition, the 

Interagency Committee on Learning Disabilities (ICLD) 

offered their version to Congress in 1987. The ICLD was 

formed subsequent to the PL 99-158 Congressional act and 

charged with mandates to determine LD prevalence, review 

research, and offer suggestions for legislative and 

administrative actions. Members of the committee included 

representatives of 12 agencies within the Department of 

Education and Department of Health and Human Services. 

Aside from minor modifications to the 1981 NJCLD definition, 

the ICLD proposed that difficulties in social skills also 

constitute a form of LD. This addition has not received 

support from the majority of NJCLD members. The new 

definition appeared to offer limited improvement and in 

effect, added to controversies already surrounding the 

earlier definition. 

In 1988, the NJCLD offered a revision of its 1981 

definition in efforts to reflect current knowledge; however, 

there were few substantive changes (Hammill, 1990). In 

response to the ICLD definition, the NJCLD distinguished 

between learning disabilities and nonverbal disabilities: 

Problems in social perception and interaction, and self-

regulatory behaviors can co-exist with learning disabilities 

but do not themselves constitute a learning disability. 
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Further, NJCLD reinforced its position that learning 

disabilities occur across the life span, and may exist 

concomitantly with other handicapping conditions including 

mental retardation. As the NJCLD1s official definition of 

LD, this 1988 version is widely accepted. All but one of 

NJCLD's constituent organizations have voted to adopt this 

definition. 

The recognition of possible coexistence with subnormal 

intelligence is a radical departure from the position 

offered by Samuel Kirk in his 1962 speech which specifically 

excluded individuals with generalized mental retardation 

(Kirk, 1962). It represents an emerging position held by 

some researchers and clinicians as reflected in 

Cruickshank's statement: "Learning disabilities are 

respectors of no single intellectual level, but are found in 

all levels of the intellectual spectrum" (1989, p. 4). This 

conceptual position has diagnostic significance particularly 

in reference to operational definitions of LD which employ 

an aptitude-achievement criterion, and specify that 

intellectual ability must not fall in the retarded range 

(e.g., Texas Education Agency, 1984). 

Efforts to operationalize conceptual definitions of 

learning disabilities have resulted in several strategies 

(Davis, Adams, Gates, & Cheramie, 1989): (a) intraindividual 
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discrepancy in abilities (Kolb & Whishaw, 1990) as 

exemplified in the deviation from grade-level method; (b) 

analysis of intelligence subtest profiles which is also 

referred to as subtest scatter method (Bannatyne, 1968; 

Tittermore, Lawson, & Inglis, 1985); (c) neuropsychological 

assessment of subtype profiles (Rourke, 1985); (d) 

intraindividual ability-achievement discrepancy including 

comparison of standard scores on intelligence and 

achievement measures, or comparison of actual achievement 

versus achievement expected as a function of mental or 

chronological age (Heath & Kush, 1991); and (e) regression 

formulas based upon predictions of achievement from IQ and 

educational level (Finucci, Whitehouse, Isaacs, & Childs, 

1984). 

Among these operational definitions, the ability-

achievement discrepancy method is the most commonly 

practiced in research as well as clinical and educational 

settings (Obrzut & Hynd, 1991). According to Morrison and 

Siegel (1991), three assumptions underlie most definitions 

of learning problems: First, it is assumed that the 

learning problem is specific, that is, generally confined to 

one or two cognitive areas. Second, it is assumed that the 

individual's achievement is not commensurate with his/her 

ability. Third, it is further assumed that the learning 
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difficulty is not due to some other condition (e.g., 

cultural or economic disadvantage). The authors question 

the viability of these assumptions and advised against the 

use of ability-achievement discrepancy in diagnosing 

learning disabilities. In their critical review, they noted 

that discrepancy formulas are vulnerable to methodological 

flaws, that individuals with discrepancy scores show few 

cognitive differences from those without discrepant scores, 

and that discrepancy scores also exist in normal, non-LD 

individuals as well as other exceptional individuals. 

However, until definitional controversies are resolved and 

more viable operationalized criteria are developed, it 

appears the ability-achievement criterion will maintain its 

popularity. 

Incidence. Hynd, Hayes, & Snow (1982) estimate that 

between 8% and 15% of the school population exhibit some 

type of learning problem. Some 3% to 8% of these 

individuals manifest neuropsychological anomalies. A 

proportion of these individuals apparently outgrow or learn 

to compensate for these deficits (Rourke, 1975) while others 

continue to manifest deficits into adulthood (Sarazin & 

Spreen, 1986; Spreen, 1989). Gaddes (1985) likewise 

suggests that 15% of school children are underachievers, 

with 2% manifesting hard neurological signs, while another 
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5% have soft signs that interfere with learning. Heath and 

Kush (1991) reported that individual state prevalence rates 

of LD are much higher, ranging from 26% to 40% of school-

aged children. The ICLD's 1987 report to Congress cautioned 

that prevalence studies on LD would not yield accurate 

figures as long as national consensus on an LD definition is 

lacking (Morrison & Siegel, 1991). 

It has been suggested that approximately 50% of the 

50,000 high school graduates with learning disabilities will 

progress on to postsecondary education (Shaw & Shaw, 1989). 

According to the 1986 Learning Disabilities Update (in 

McGuire, Hall, & Litt, 1991), there has been a tenfold 

increase in the incidence of LD students enrolling in 

colleges since 1978 giving rise to the 1.2% of freshmen who 

self-identify as learning disabled. 

Gajar (1992) attributes the increase in college 

population to legislative changes: the Rehabilitation Act of 

1973 (PL 93-112), the 1976, 1983, and 1990 Amendments to the 

Education of the Handicapped Act, the 1984 Carl D. Perkins 

Vocational Education Act, and the Americans with 

Disabilities Act of 1990 (PL 101-336). Such legislation has 

mandated improved service delivery to and civil rights 

protection for adults with learning disabilities. 

Additionally, the efforts of advocacy groups such as the 
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National Joint Committee on Learning Disabilities (NJCLD) 

has heightened awareness of the need to develop educational 

programs and support services for the disabled adult. While 

much is known about the needs of LD children and 

adolescents, the needs of LD adults in post secondary-

education requires investigation (McGuire, Hall, & Litt, 

1991) . 

Academic and cognitive characteristics of adult LPs. 

The paucity of literature with regard to adult LDs is 

reflected in a review of the literature conducted by Hughes 

and Smith (1990). To date, the authors found that only 26 

of 106 articles pertaining to adult LDs focused on 

achievement and/or cognitive characteristics. 

With regard to reading achievement, the authors found 

that LD college students perform at about the tenth grade 

level. Of six studies employing the Woodcock Johnson Tests 

of Achievement (WJTA), average standard scores ranged from 

88 to 96. Of two studies employing the Peabody Individual 

Achievement Test (PIAT), participants attained grade 

equivalents (GE) ranging between 4.1 and 9.8 on reading 

recognition or comprehension. Of two studies utilizing the 

Wide Range Achievement Test (WRAT), GEs were 8.4 and 9.5. 

Specific problems identified by students include slow 
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reading speed, and lack of understanding and retention of 

materials read. 

With regard to mathematics achievement, studies 

employing the WJTA reported standard scores (SS) ranging 

from 89.81 to 104.46, or from the 26th to the 59th 

percentile rank. One study employing the PIAT reported a GE 

of 12.0, and two studies employing the WRAT reported GEs of 

7.2 and 7.3. Self-report studies showed that multiplication 

tables, word problems, and geometry were identified as 

particularly problematic. 

Hughes and Smith (1990) observed that written 

expression is one of the most pervasive problems reported by 

LD college students. Beyond deficits in mechanical aspects 

such as spelling, grammar, punctuation, and sentence 

construction, difficulties in organizing thoughts and poor 

handwriting were self-identified problems. 

Findings from these studies are difficult to integrate. 

Besides varying instrumentation, some studies reported grade 

equivalents while others employed percentile ranks or 

standard scores. More importantly, criteria for subject 

selection varied across studies, and the samples were 

undifferentiated with regard to specific academic deficits. 

Similar methodological limitations are also evident in 

studies of cognitive functioning. Hughes and Smith (1990) 
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reported that in their review of 13 pertinent studies, LD 

college students generally exhibited average to above 

average intellectual functioning. This characteristic is to 

be expected since the diagnosis of LD is typically not given 

to individuals of below average intelligence. However, 

there is much variability in reported scores both within and 

across samples. Also, in studies which included non-LD 

control or contrast groups, the LD groups manifested lower 

intellectual performances although these differences were 

not consistently significant. 

For example, Salvia, Gajar, Gajria, and Salvia (1988) 

reported a mean FSIQ of 109 for their sample of LD college 

students as contrasted with the mean FSIQ of 125 in their 

non-disabled counterparts. A similar trend was observed in 

a study of 19 year-old students conducted by Cordoni, 

O'Donnell, Ramaniah, Kurtz, and Rosenheim (1981). Mean 

WAIS-R FSIQs for the LD and normal groups were 108 and 115 

respectively. In contrast, a mean WAIS-R FSIQ of 81 was 

reported by Blaha, Mendes, and Swisher (1987) who also 

examined LD students averaging 19 years of age. Likewise, 

Dalke (1988) reported a mean standard score (SS) of 89.69 on 

the Woodcock Johnson Psychoeducational Battery (WJPB). 

Hynd (1989) observed that as a group, children 

identified as reading disabled decline in IQ with age: By 
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adolescence, mean IQ is estimated to be closer to 90. 

However, it is not known if non-dyslexic LDs manifest a 

similar decline in IQ with age. Presumably, the discrepant 

FSIQs reported in the foregoing studies may be attributable 

to differing sample composition. Alternatively, it may be 

that colleges from which the samples were drawn vary in 

level of academic competitiveness. Thus, by admission 

criteria and self-selection, LDs of varying intellectual 

levels comprise the college populations from which the study 

samples were drawn. In the absence of empirical data, it is 

unclear to what extent LD college students1 level of 

intellectual functioning places them at a disadvantage as 

compared to their nondisabled peers. Spreen (1989) 

suggested that although academic outcome for LD students is 

generally poor, intelligence is a moderating variable. 

Beyond level of intellectual functioning, other 

cognitive characteristics of LD adults have been examined to 

determine if profiles found in younger individuals are 

likewise manifested in older participants. Available data 

do not support a verbal-performance discrepancy (e.g., 

Blalock, 1987; Buchanon & Wolf, 1986; O'Donnell, Radtke, 

Leicht, & Caesar, 1988; Vogel, 1986). However, subtest 

scatter may be observed in LD profiles (e.g., Salvia et al., 

1988) and lowest subtest scores are frequently found on 
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WAIS-R Arithmetic, Digit Span, and Digit Symbol subtests 

(e.g., Cordoni, O'Donnell, Ramaniah, Kurtz, & Rosenheim, 

1981). These three subtests, defined as Bannatyne's 

Sequential triad (Bannatyne, 1974), together with the WAIS-R 

Information subtest, form the "ACID" profile which has been 

found of utility in diagnosing learning disabilities (Rugel, 

1974). 

In sum, LD college students as a group manifest average 

intelligence. Their basic academic skills rank at least two 

grades below their non-disabled counterparts, and their 

cognitive profiles likely include attentional and sequencing 

deficits. 

Heterogeneity of learning disabilities. Historically, 

individuals diagnosed with specific learning disabilities 

were thought to be members of an homogeneous group 

characterized by underlying perceptual deficits (Ownby, 

1985; van der Vlugt, 1989). One line of research that has 

gained prominence within the past 25 years has yielded 

findings refuting the homogeneity assumption. These studies 

suggest that LD individuals differ not only in academic 

strengths and weaknesses, but manifest varying levels of 

functioning on measures of neurocognitive skills. 

As dyslexics are thought to comprise the majority of 

individuals diagnosed as learning disabled, the majority of 
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studies investigating subtypes of learning disabilities have 

focused on this group (Licht, 1989). Subtyping systems have 

attempted to provide neurocognitive explanations for 

interindividual differences among LD individuals. Two genre 

of subtyping research may be identified in the literature: 

(a) clinical-inferential studies which are theory-driven or 

based on clinical observations; and (b) empirical studies 

which rely on multivariate statistical methods to identify 

subtypes (Newby & Lyon, 1991) . Although there is emerging 

convergence in findings between the two approaches, there is 

as yet no general consensus as to what are the most valid or 

useful subtypes. 

The better known or most studied subtypes identified 

through the clinical-inferential approach include those 

described by Kinsbourne and Warrington (1966), Mattis, 

French, and Rapin (1975), Boder (1973), and Bakker and his 

colleagues (e.g., Bakker & Vinke, 1985). Kinsbourne and 

Warrington (1966) showed that dyslexics could be grouped 

according to their patterns of errors on a spelling test. 

Further, they observed that dyslexics with language 

retardation resembled adults with acquired aphasia 

subsequent to left hemisphere damage. In contrast, 

individuals manifesting a developmental form of the 

Gerstmann syndrome (i.e., with symptoms of dyscalculia, 
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dysgraphia, finger agnosia, and right-left confusion) showed 

associated right hemisphere dysfunction (Duane, 1991). The 

former subtype frequently exhibits lower verbal IQ than 

performance IQ while the latter subtype exhibits the 

reverse. 

Mattis, French, and Rapin (1975) identified three 

syndromes in both child and adult dyslexics. The language 

disordered subtype shows lower verbal IQ as compared to 

performance IQ, intact visuospatial and constructional 

skills, and adequate sound-blending abilities, but poor 

letter naming, recognition vocabulary and phonics. The 

articulation grapho-motor dysco-ordination subtype manifests 

intact visuo-spatial and constructional skills, equivalent 

verbal and performance IQs, and generally intact language 

skills. However, these individuals show gross and fine 

motor coordination deficits including graphomotor dysco-

ordination and buccal-lingual dyspraxia which results in 

poor phonic attack and dysfluent articulation. Finally, the 

visuo-perceptual subtype manifests lower performance than 

verbal IQ, intact graphomotor coordination, and generally 

intact language skills. Sound-blending and auditory 

discrimination skills are also within normal limits; 

however, perception, storage, and/or retrieval of visual 

stimuli is impaired. These individuals are unable to 
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reliably associate letters and letter sequences with their 

sound or linguistic references. Mattis et al. (1975) 

cautioned that although "almost every disorder of higher 

cortical functioning recognized" (p. 150) has been found 

with greater frequency in dyslexics than normals, no 

specific deficiency has been invariably observed. 

As with Kinsbourne and Warrington, Boder (1973) 

identified subtypes on the basis of patterns in word 

recognition and spelling performance. The dysphonetic 

dyslexic manifests difficulties in phonetic decoding 

strategies. Deficits in word analysis and word attack 

skills manifest as inaccuracies in sounding out and blending 

letter and syllabic components of words. In contrast, the 

dyseidetic dyslexics demonstrate adequate phonetic decoding 

skills but weak visual perception and memory for letters and 

whole words. The mixed dysphonetic-dyseidetic subtype 

exhibits difficulties with what letters and words look like 

as well as what they sound like. With combined deficits of 

the dysphonetic and dyseidetic subtypes, the mixed dyslexic 

is considered the most severely impaired of the three 

subtypes. 

Bakker's balance model (Bakker & Vinke, 1985) comprises 

two subtypes which refer to differential involvement of the 

left and right hemispheres. The P-type dyslexic reads 
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slowly and makes numerous time-consuming reading errors. 

They purportedly rely on right-hemisphere mediated 

visuospatial processing of words, an approach appropriate in 

initial stages of learning to read, but inadequate for 

reading fluently. The L-type tends to read hastily, and 

relies on word recognition strategy based on left hemisphere 

mediated automaticity or direct access to visual word 

memory. This model implicates a developmental change from 

the right to left hemisphere in reliance on subprocesses 

involved in reading acquisition. The hemispheric switch is 

thought to occur between the first and second grade of 

primary school. The emergence of the L-type dyslexic in 

later years implies premature switch to left-hemisphere 

processes leaving basic visuospatial processing skills 

underdeveloped. In contrast, the P-type dyslexic reflects 

underdevelopment of linguistic/semantic processing 

strategies. 

Empirically derived subtypes have been proposed by 

Rourke (1975, 1985), Satz and Morris (1981), and Lyon and 

colleagues (Lyon & Watson, 1981; Lyon, Stewart & Freeman, 

1982). Employing Q-sort factor analysis and cluster 

analysis, Rourke identified three subtypes manifesting 

characteristics similar to Boder's three subtypes. Members 

of Group 1 exhibit low VIQ relative to PIQ, and intact to 
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good visual-spatial, tactile, psychomotor, and math skills. 

Deficits are observed in phonological reading and spelling. 

Characteristically, these individuals show delayed onset of 

speech and a variety of expressive speech deficits. Group 2 

individuals exhibit higher VIQ relative to PIQ, intact oral 

language, and good phonetic analysis and synthesis. 

However, deficits in visuo-spatial, psychomotor, and tactile 

functions may be observed along with impairment in nonverbal 

concept formation. These individuals also exhibit 

difficulties perceiving letters or words as visual gestalts. 

As with Boder1s dyseidetic dyslexic, these individuals are 

impaired in spelling. Group 3 individuals show equivalent 

VIQ and PIQ scores, and global language deficits most 

clearly observed in deficient reading and spelling 

abilities. In addition, they are likely to show severe 

deficits in sequential processing and memory for auditory 

and visual stimuli. 

In longitudinal studies employing cluster analysis of 

neurospychological patterns, Satz and Morris (1981) 

identified 5 subtypes. Subtype 1 shows global language 

impairments with intact non-language visuo-perceptual 

skills. Subtype 2, a specific language subtype, exhibits 

verbal dysfluency. Subtype 3, a mixed group, shows 

impairment on the majority of neuropsychological tests. 
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Subtype 4 exhibits impaired visual-perceptual-motor 

functions, but generally intact language skills. Members of 

the fifth subgroup manifest neuropsychological test profiles 

in the normal range although their academic skills are 

ranked at least 2 years below grade placement. This sub-

group is comparable to Boder's group of nonspecific slow 

readers who by about the fifth grade, attain reading levels 

commensurate with grade placement. 

In a series of studies, Lyon and colleagues (Lyon & 

Watson, 1981; Lyon, Stewart & Freeman, 1982) cluster 

analyzed data from language tests and extensive 

neuropsychological batteries. Six subtypes were identified. 

Subtypes 1 and 2 differ from each other only in severity, 

with individuals in both groups manifesting auditory and 

visual deficits which are associated with impairment of 

inferior parietal and temporal-parietal regions of the left 

hemisphere. Subtype 3, a global language deficit subtype, 

shows difficulties with both receptive and expressive 

language skills. Impairment of secondary association areas 

of the left temporal lobe is implicated. Subtype 4 exhibits 

visuo-receptive impairment associated with right parietal-

occipital signs. Subtype 5 exhibits memory and sequencing 

deficits characteristic of left temporal-parietal and 

parietal operculum dysfunction. The sixth and final subtype 
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yields normal neuropsychological profiles. In the absence 

of neurological signs, underachievement in this subgroup is 

thought to result from social, motivation, emotional, and 

educational conditions. 

In reviews of subtyping research, some investigators 

(e.g., Hynd & Cohen, 1983; Newby and Lyon, 1991; Ownby, 

1985; Rudel, 1980) observed convergence among clinical-

inferential and empirical subtypes. Three broad subgroups 

appear to emerge from these studies: (a) The auditory-

linguistic subgroup manifests difficulties with verbal 

aspects of reading, a deficit characteristic of Boder's 

dysphonetic subtype, Satz's and Lyon's general and specific 

language deficit subtypes, and Bakker's P-type dyslexic. 

Rourke's Group 1 and Mattis et al.'s language disordered 

subtype may also be included in this category; (b) The 

visuospatial subgroup exhibits primarily visual processing 

deficits which were found in Boder's dyseidetics, Satz's and 

Lyon's visual-perceptual subtypes, and Bakker's L-type 

dyslexic. Rourke's Group 2 and Mattis et al.'s 

visuoperceptual subtype also appear to fit into this 

category; (c) Finally, the mixed subgroup comprises 

individuals who manifest deficits in both auditory-

linguistic and visuospatial skills. The auditory-linguistic 

subgroup has generally been associated with left-hemisphere 
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dysfunctions while the visuospatial subgroup has been linked 

to right-hemisphere dysfunctions. Relatedly, the former 

subgroup typically shows lower verbal than performance IQ, 

while the latter subgroup exhibits the reverse. 

With reference to the studies previously reviewed 

regarding cognitive profiles of LD adults, it should be 

noted that verbal-performance discrepancies were not 

typically found. It may be that the study samples comprised 

mixtures of auditory-linguistic and visuospatial subtypes, 

such that potential subgroup differences were essentially 

canceled out. Also, the majority of subtyping research has 

been conducted with children. It is not known if similar 

subtypes with their attendant characteristics could be 

replicated in adult samples. More importantly, it is 

unclear if differential academic prognoses accompany the 

various subtypes. Conceivably, the mixed subtype which is 

viewed as the most severely impaired of the three groups, 

may not be represented in the college population. How the 

subgroups fair in higher education awaits further 

investigation. 

Memory functions. Among higher cognitive skills, 

memory functioning would appear to be particularly important 

in knowledge acquisition. As alluded to in the review of 

subtyping studies, some LD subtypes manifest memory 
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deficits. However, it is unclear if the underlying 

impairment involves encoding, storage, and/or retrieval 

mechanisms. 

Relevant information may be gleaned from several 

studies. Buchanon and Wolf (1986) administered the Wechsler 

Adult Intelligence Test - Revised (WAIS-R) and the Woodcock-

Johnson Psychoeducational Battery (WJPB) to 33 LD adults 

self-referred to a private consulting service. As a group, 

these individuals manifested average Full-Scale, Verbal, and 

Performance IQs. As expected, primary deficits were in 

areas of reading, math, and written language. Among the 

WJPB cognitive clusters, performance was poorest on memory 

subtests. As a group, these LD adults ranked at the 35th 

percentile relative to age-peers. Consistent with this 

finding, self-reported deficits included difficulties with 

memory, distractibility, and organizational deficits. 

In a survey of 381 LD adults, 948 service providers, 

and 212 advocates of LD services, Hoffman et al. (1987) 

found that all three groups reported learning problems in 

academics as areas requiring continued attention. 

Additionally, memory was identified as a significant 

difficulty by 30% of the LD adults, 33% of the service 

providers, and 40% of the advocates. These findings may not 
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generalize to LD college students who may differ from LD 

adults in a variety of ways. 

In an effort to characterize memory functioning in LD 

adults, Wilhardt and Sandman (1988) contrasted the 

performance of 21 LD adults with 88 age-matched controls. 

Employing various paradigms (i.e., free recall, cued 

encoding, cued recall, paired associate, and recognition), 

they found that the LD adults differed significantly from 

controls in the recall of immediately learned information. 

The memory deficits were exacerbated by competing or 

interfering information, suggesting difficulties with 

selective attention and distractibility. However, the 

performance of the LD group improved and approached the 

level of the controls as retrieval cues increased. In other 

words, when structure was provided, differences between the 

two groups diminished. 

Wilhardt and Sandman (1988) observed that the 

characteristics of LD children likely persist into 

adulthood. Thus, memory deficits found in LD children may 

also be seen in LD adults. Such deficits include poor 

short-term and long-term memory for letter strings and word 

lists, deficient organization of information to be learned, 

failure to actively apply mnemonic strategies or to employ 
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useful classificatory schema, and deficits in memory search 

strategies. 

Several of these memory characteristics were found in a 

recent study that examined encoding and retrieval processes 

in LDs, head-injured (HI), and nondisabled young adults 

(O'Donnell, Radtke, Leicht, & Caesar, 1988). On the Rey 

Auditory-Verbal Learning Test, the nondisabled adults 

performed significantly better than the LDs who in turn 

performed better than the His. Within the LD group, 

individuals who scored higher (HLD) on the Halstead Reitan 

Neuropsychological Battery (HRNB) impairment index, 

performed poorer than the less impaired LDs (LLD). The 

clinical groups and the nondisabled group did not differ on 

the recency or short-term memory segment of the serial 

position curve. However, they differed on pre-recency 

portions of the word list and primacy effect on the initial 

words of the list suggesting that the clinical groups were 

inefficient in rehearsal strategies. Both the LD and HI 

groups demonstrated difficulties integrating and organizing 

the words to be remembered. During delayed recall, the 

material remembered by the HLDs and His exhibited less 

organization than that recalled by the LLDs and nondisabled 

participants. Finally, the amount of material forgotten was 

directly related to level of cerebral impairment, with His 
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retaining the least, and nondisabled participants retaining 

the most. 

Although LD adults exhibit memory deficits similar to 

their younger counterparts, factors contributing to apparent 

memory impairment include attentional difficulties and 

organizational deficits. Wilhardt and Sandman (1988) also 

observed that their participants demonstrated perseverative 

behaviors on a memory search task. The LD participants were 

unable to respond appropriately to feedback that indicated 

the need to terminate exhaustive search for relevant 

material. Beyond involvement of temporal regions in memory 

processes, the perseverative behaviors reported by Wilhardt 

and Sandman implicate frontal mechanisms. Indeed, Goldman-

Rakic (1993) proposed that the dorsolateral prefrontal 

region appears to be highly specialized for working memory. 

This was defined as "the ability to hold information in 

mind, to internalize information, and to use that 

information to guide behavior without the aid of or in the 

absence of reliable external cues" (p. 15). Furthermore, 

she noted that working memory "is a central concept in the 

study of language, comprehension, and reasoning" (p. 15). 

Hence, the relationship between language problems, memory 

deficits, and frontal executive functions require further 

investigation. 
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Frontal executive functions. Neuropsychological 

research of learning disabilities focusing on language and 

information processing skills has emphasized dysfunction 

localized in posterior cortical regions. According to 

Kelly, Best, and Kirk (1989), deficits in posterior cortical 

zones may account for such symptoms as dysnomia, serial 

ordering deficits, impairment in multimodal sensory 

integration, difficulties in visual discrimination and 

analysis, and finger agnosia. However, other neurocognitive 

deficits exhibited by LDs do not conform readily to a 

posterior cortical hypothesis. These deficits include 

difficulties with selective and sustained attention, verbal 

dysfluency, verbal and nonverbal problem-solving deficits, 

impairment in planning, organization, and using feedback 

appropriately. 

Noting that similar symptoms characterize individuals 

with prefrontal brain damage, Kelly, Best, and Kirk (1989) 

proposed an alternative neuropsychological conceptualization 

of reading difficulties. Subsequently, they examined 25 

nondisabled and 24 reading disabled 12-year-old boys, 

employing measures of posterior cortical functions (Boston 

Naming Test - Revised, Reversals Frequency Test -

Recognition, Facial Recognition Test, and Finger 

Localization) and prefrontal functions (Verbal Fluency, 
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Stroop Color-Word Interference Test, Wisconsin Card Sorting 

Test, and Necker Cube). The dyslexic participants exhibited 

phonemic deficits, selective and sustained attentional 

difficulties, disinhibition of routinized responses, 

inability to maintain set, and cognitive inflexibility. 

Discriminant analysis revealed that prefrontal measures 

distinguished between the nondisabled and dyslexic groups 

better than posterior cortical measures. The authors 

concluded that theories of reading and learning disabilities 

should in future include consideration of prefrontal 

functions. With reference to the literature reviewed below, 

findings of frontal involvement in postmortem, imaging, and 

BEAM studies lend support to the hypothesis of prefrontal 

dysfunction in LD individuals 

Although Kelly, Best, and Kirk (1989) employed age-

matched controls, the prefrontal deficits observed in the 12 

year-old dyslexic participants could represent concomitant 

impairments not necessarily related to the reading and 

language deficits. Specifically, frontal mechanisms do not 

attain maturity until mid to late adolescence (Kolb & 

Fantie, 1989). Whether or not deficits in frontal functions 

are a part of the LD syndrome may find clarification in the 

adult LD literature. Unfortunately, pertinent empirical 

studies are lacking. However, Torgeson (1977) characterized 
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LD adults as inactive learners, lacking purposeful, goal-

directed, and planned approaches to cognitive and academic 

tasks. Additionally, Bireley and Manley (1980) observed 

that their LD college sample manifested deficits in planning 

and self-monitoring, inability to seek alternatives to 

improve their performances, and inadequate or inappropriate 

goal-setting. These characterizations suggest that aside 

from academic problems, the LD college student may 

experience difficulties in nonacademic areas of his/her 

life, secondary to deficits in executive or higher cognitive 

skills subserved by frontal cortical structures. 

Evidence of central nervous system (CNS) dysfunction. 

Within recent years, the notion that LD is associated with 

underlying brain dysfunction has received support from 

direct and indirect sources. Evidence of an inferential 

nature has emerged from the subtyping studies reviewed 

previously. The neuropsychological tests employed were 

originally standardized by contrasting the performances of 

normals and brain damaged (BD) individuals. LDs' impaired 

performances on some of these tests resemble that of BD 

participants. Direct evidence of CNS dysfunction has 

emerged from imaging and electrophysiological studies, and 

several autopsies conducted on learning disabled 

individuals. 
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As early as 1979, Selz and Reitan offered a model of LD 

that placed these individuals in the center of a continuum 

from normal to brain damaged. Structural similarities 

between LD and BD groups have been empirically demonstrated, 

as for example, in cluster analyses of data from the 

Halstead-Reitan Neuropsychological Battery (Arffa, Fitzhugh-

Bell, and Black, 1989; Williams, Gridley, & Fitzhugh-Bell, 

1992). Indeed, Obrzut and Hynd (1987) observed that 

individuals with learning and behavioral difficulties 

subsequent to head injuries share some problems with 

learning disabled individuals. In addition to similarities 

in academic and cognitive patterns, deficits in motor, 

attentional, and memorial processes are among commonalities 

found in neuropsychological profiles. This is consistent 

with Spreen's (1989) observation that some 40% to 65% of LDs 

manifest inattentiveness and clumsiness among other 

behavioral symptoms. 

The relationship among neurological dysfunction, 

academic achievement, intelligence, and attentional control 

was demonstrated in a recent study of 17 year old black 

males (Schonfeld, Shaffer, & Barmack, 1989). The 

researchers found that particular neurological soft signs 

(i.e., dysgraphesthesia, dysdiadochokinesis, and fine motor 

slowness) were significantly related to lower concurrent and 



64 

past IQ, reading, spelling, and math achievement, and 

measures of attention. Likewise, Satz and Friel (1974) 

found that the best predictor of first grade reading level 

was finger localization scores obtained during kindergarten. 

Finger localization accounted for 76.1% of the total 

variance, while day of testing, and alphabet recitation, 

recognition, and discrimination only contributed an 

additional 5.5%. Thus, the relationship between subtle 

neurological signs and achievement may be observed in early 

years and likely persists into early adulthood. 

Rudel (1980) distinguishes between soft neurological 

signs and developmental signs. Soft neurological signs 

comprise subtle forms of classic neurological signs such as 

tremors, reflex and tone asymmetries, postural and gait 

impairments, ocular apraxia, fixed strabismus, nystagmus, 

and dysmetria. Developmental signs signify neurological 

immaturity the manifestations of which would be considered 

normal if seen in younger individuals. Rudel suggested 

that, in children, developmental signs are observed more 

frequently among dyslexics, while neurological soft signs 

are found more frequently among non-dyslexic learning 

disabled participants. It is unclear if this distinction is 

reflected in adult learning disabled populations. However, 

Kinsbourne, Rufo, Gamzu, Palmer, and Berliner (1991) found 
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support for the hypothesis that dyslexia that is severe 

enough to continue into adult years is likely to be based on 

extensive cerebral impairment. In addition to achievement 

deficits, the authors found that adult dyslexics manifest 

impaired dexterity in sequential finger and foot movements, 

and deficits in verbal learning, memory, automatization of 

language subprocesses, and temporal sequencing. It was 

concluded that dyslexia does not result from transient 

neurological immaturity (i.e., the developmental lag 

hypothesis), but is one feature of a brain-based 

neuropsychological syndrome with distinctive neurological 

substrates. 

Direct evidence of CNS involvement in learning 

disabilities has emerged in neuroimaging, postmortem, and 

electrophysiological studies of learning disabled 

individuals. Extensive reviews are presented by Bigler 

(1992), Hynd, Marshall, and Gonzales (1991), and Hynd and 

Semrud-Clykeman (1989a, 1989b). With regard to postmortem 

studies, disordered cortical layering and polymicrogyria 

have been identified in the region of the left planum 

temporale, a region known to subserve language functions. 

Also observed were bilateral disruption of subcortical 

cytoarchitecture in the region of the medial geniculate 

nucleus and lateral posterior nucleus of the thalamus. 
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These structures are known to be involved in the allocation 

and focus of attention on linguistic tasks. Neuronal 

ectopies (brain warts), polymicrogyria, and other dysplasias 

were also found in inferior frontal, superior temporal, and 

parietal regions, more so in the left hemisphere than right 

hemisphere. 

Brain imaging studies employing CT or MRI suggest that 

some 67% of dyslexics show symmetry or reversed asymmetry of 

the posterior brain. This asymmetry apparently correlates 

with Verbal IQ (VIQ) - Performance IQ (PIQ) discrepancies, 

with lower VIQ being associated with symmetry or reverse 

asymmetry. Additionally, dyslexics showed symmetry in the 

region of the planum temporale, a pattern found in about 30% 

of normal individuals. Plana symmetry has been associated 

with phonological deficits, and deficits in confrontational 

naming, rapid naming, and neurolinguistic processes in 

general. 

In an effort to specify brain mechanisms and structure-

function correlations of linguistic skills, Duffy and 

McAnulty (1990) studied electro-encephalograms (EEG) and 

evoked potentials (EP) of boys described as dyslexia-pure. 

As contrasted with dyslexia-plus, dyslexia-pure describes 

individuals with reading disability unaccompanied by other 

evidence of brain dysfunction such as low IQ, attentional 
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deficits, or motor incoordination. Significant differences 

in EEG and EP patterns were found between dyslexia-pure and 

normal participants in several regions: bilateral medial 

frontal, Broca's area, left midtemporal auditory association 

area, and left posterior-lateral quadrant encompassing 

Wernicke's area, parietal associative areas, and visual 

associative areas. With the exception of the medial frontal 

regions, the areas identified were anticipated from known 

relationships with language disorders. Greater alpha EEG 

patterns in the dyslexics suggested relative inactivity of 

the frontal regions as compared with normals. 

In an earlier study, Duffy, Denckla, Bartels, and 

Sandini (1980) reported similar findings. Differences 

between dyslexics and nondyslexic boys in prefrontal alpha 

EEG patterns were found when the children were at rest, 

listening to a story, answering questions about the story, 

and when engaged in paired associate and recognition tasks. 

Higher theta EEG levels were also noted in anterior-lateral 

frontal zones during a reading task, suggesting increased 

states of drowsiness as compared to the controls. 

Consistent with the neuropsychological subtyping 

studies, dyslexic subtypes also manifest differential 

electrophysiological patterns. In the Duffy and McAnulty 

(1990) study, when the dyslexia-pure participants were 
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further divided into subtypes manifesting anomic, 

dysphonemic-sequencing, or global deficits, the authors 

found characteristic EEG and EP patterns which distinguished 

them from normals. The anomic subtype manifested bifrontal 

and bilateral occipital abnormalities, while the 

dysphonemic-sequencing subtype showed bilateral central-

parietal abnormalities. Extensive bihemispheric 

abnormalities were observed in the global dyslexic. 

Etiology of learning disabilities. Evidence of CNS 

dysfunction from these studies, particularly the postmortem 

findings provide some support for Galaburda's and 

Geschwind's position regarding the etiology of learning 

disabilities (Spreen, 1989). These researchers suggested 

that defective neuronal migration and assembly, especially 

in the left hemisphere cortical areas, result in dysplasias, 

ectopias, and arterio-venous malformations or lateralized 

developmental arrest. Defective neuronal migration is 

postulated to occur sometime within the fifth to seventh 

month of gestation, and is triggered by faulty composition 

of the hormonal environment in utero in combination with 

other teratogenic factors. The susceptibility of the male 

fetus is thought to relate to testosterone which slows down 

the development of left hemisphere regions while promoting 

the growth of the right hemisphere. 
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However, Spreen (1989) noted that the defective 

migration model does not adequately account for the various 

subtypes of learning disabilities, suggesting that differing 

etiologies may be associated with subgroups of LDs. It 

should be noted that in the postmortem and imaging studies 

reviewed above, participants were typically screened for 

history of brain injury. However, screening criteria were 

not reported. Hence, it is not known if some of the 

participants in these studies included individuals who had 

experienced minor head injuries some time in early 

development. 

It is well-known that the neuropsychological profiles 

of learning disabled individuals mimic those of individuals 

with acquired alexia secondary to brain trauma. Indeed, the 

parallels in profiles gave rise to the term "minimal brain 

dysfunction" as a descriptor of the learning disabled. 
\ 

Ownby (1985) observed the need to distinguish between 

acquired and developmental dyslexia, a distinction that is 

frequently not explored in empirical studies. Exceptions 

were noted in two of the studies reviewed earlier. Buchanon 

and Wolf (1986) reported that 27.3% of their LD adult sample 

had a history of head injury. Similarly, Hoffman et al.'s 

(1987) sample included 24% with history of head injury or 

concussion. It is possible that various subtypes of 
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learning disabilities and observed interindividual 

variations in neuropsychological profiles derive from 

differing etiologies. Given the similarities in 

neuropsychological patterns between head-injured and 

learning disabled populations, the relationship between head 

injury and learning disabilities warrants more careful 

examination. 

Summary 

A review of the literature in the areas of academic 

adjustment, mild head injury, and learning disabilities has 

been presented. With regard to academic adjustment, it was 

observed that aptitude, socio-environmental, personality, 

and psycho-emotional factors have been found to correlate 

with academic success. However, whether or not these 

factors adequately account for interindividual variations in 

academic adjustment is questioned. One domain that has not 

been investigated relates to higher cognitive skills such as 

information-processing capacity, memory, problem-solving 

abilities, goal formulation and implementation, and coping 

skills. 

These higher cognitive functions are thought to be 

subserved by frontal and temporal cortical regions. 

Neuroanatomically, structures in the frontal and temporal 

zones are particularly vulnerable in closed head injuries. 
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In the case of mild head injuries, individuals generally 

show adequate performance on a variety of cognitive tests, 

including intact intellectual skills. Adequate performance 

on intelligence tests is not unexpected since intellectual 

measures typically tap functions subserved by parietal 

regions which are frequently preserved in closed head 

injuries. However, subtle deficits in memory, information-

processing skills, and executive functions frequently 

characterize mild head injuries in the subacute phase post-

injury. These observed deficits are consistent with damage 

to frontal and temporal zones as well as diffuse impairment 

of cortical and subcortical structures. 

In the absence of studies investigating the long-term 

consequences of mild head injury, it is not known if 

recovery is indeed complete as many believe. Retrospective 

studies conducted by Segalowitz and colleagues (Segalowitz & 

Brown, 1991; Segalowitz & Lawson, 1993) suggest that the 

long-term sequelae of mild head injury has been 

underestimated. Higher incidences of learning disabilities 

have been found among individuals who report prior history 

of mild head injury as contrasted with non-injured 

individuals. 

Despite observations that individuals diagnosed with 

learning disabilities manifest neurocognitive profiles 
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resembling that of brain damaged individuals, learning 

disabilities research has not consistently explored the 

connection with head injuries, particularly with regard to 

mild trauma. Recent subtyping studies show that individuals 

diagnosed with learning disabilities manifest a variety of 

neurocognitive strengths and weaknesses, implying that 

learning disabled individuals do not comprise a homogeneous 

group. Although prenatal etiological factors have been 

implicated, abnormal neuronal development fails to 

adequately account for the variations in neurocognitive 

profiles observed among learning disabled individuals. The 

possibility that various subtypes of learning disabilities 

is associated with differing etiologies requires further 

examination. With reference to Segalowitz et al.'s studies, 

it is plausible that mild head injury may account for at 

least some proportion of learning disabled individuals. 

Purpose of the Study 

The primary purpose of this study was to examine the 

neurocognitive strengths and weaknesses of college students 

on academic probation. Specifically, higher cognitive 

functions of students with grade point average of 2.0 and 

below were contrasted with skills of students exhibiting 

grade point average above 2.0. A second purpose of this 

study was to identify the incidence of self-reported mild 
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head injury within this college sample, and to examine 

relationships among history of mild head injury, 

neurocognitive strengths and weaknesses, study habits, 

academic performance and learning disabilities, thus 

extending the work of Segalowitz and colleagues {Segalowitz 

and Brown, 1991; Segalowitz and Lawson, 1993). Finally, 

this study also examined whether or not neurocognitive 

skills contribute to the prediction of academic performance 

at the college level over and above that predicted by SAT 

scores. 

Findings from this line of research have significant 

implications for the development and implementation of high 

school and college programs designed to facilitate academic 

adjustment of students with special needs in particular, and 

underachievers in general. Additionally, such research is 

of potential importance to efforts directed at the 

prevention and treatment of mild head injuries. 

Based on the literature review, five research 

hypotheses were advanced: 

Hypothesis 1. College students on academic probation 

will manifest poorer neurocognitive skills--that is, 

academic skills, global cognitive, verbal memory, nonverbal 

memory, motor skills, and tactile functioning—as contrasted 

with students demonstrating adequate academic performance. 
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Hypothesis 2. Relative to non-probationary students, 

probationary students will be more likely to report a 

history of one or more head injuries. 

Hypothesis 3. Proportionately more probationary 

students than non-probationary students will report having 

been diagnosed with a learning disability, or exhibit 

ability-achievement discrepancies consistent with 

operational definitions of specific learning disabilities. 

Hypothesis 4. Scores on selected neurocognitive 

measures will contribute to the prediction of college 

academic achievement over and above that predicted by SAT 

scores. Selected neurocognitive measures included Wisconsin 

Card Sorting Test perseverative responses, Category Test 

total errors, Trails B total time, Selective Reminding Test 

consistent long-term retrieval score, Paced Auditory Serial 

Addition Test Trial 4 total corret, Tactual Performance Test 

total time, Rey Complex Figure delayed recall score, and 

WAIS-R estimated Full Scale IQ. 

Hypothesis 5. Relative to non-probationary students, 

probationary students will exhibit less efficient study 

habits as measured by the Cognitive Skills Inventory. 

Additionally, exploratory analysis was conducted to 

identify neurocognitive correlates of self-reported study 

habits. 



CHAPTER II 

METHOD 

Participants 

To facilitate investigation of the primary research 

hypothesis, volunteer participants were solicited from 

introductory psychology (IP) and study skills (SS) courses 

offered at the University of North Texas during the Fall 

semester of 1993, and Spring and Summer semesters of 1994. 

The study skills course was designed to address skill 

deficits of students on academic probation. As such, SS 

students were anticipated to represent the sample of 

interest in this study. The introductory psychology course 

is among the more popular elective classes taken to fulfill 

undergraduate core curriculum requirements. Thus potential 

IP participants were anticipated to represent a broad 

spectrum of students enrolled at the university. 

A total of 96 participants volunteered. Data on one 

participant's grade point average was not available, 

reducing the total sample to 95 participants. Of these, 68 

(72%) were IP students, and 27 (28%) were SS students. 

Within the entire sample, grade point average for males (M = 

75 
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2.44, SD = .695) as contrasted with females (M = 2.57, SD = 

.83) did not differ significantly (t = -.99, £ = 0.32). 

Therefore, gender differences were not examined further. 

Extra credit points were offered to all potential 

participants. These points could be added to participants' 

final semester grades in selected psychology courses. The 

IP participants were able to benefit from this incentive. 

However, the study skills classes were offered as pass/fail 

courses. Therefore, potential SS participants were unable 

to benefit. In an effort to create increased incentives for 

participation, a lottery offering a 1 in 25 chance of 

winning $50.00 was offered to all potential participants 

(see Appendix A). Despite this monetary incentive, only 27 

of the SS students completed testing. 

Preliminary screening of participants' academic status 

also indicated that only 13 (48%) of the 27 SS participants 

had a grade point average (GPA) of 2.00 or below. 

Therefore, the SS participants clearly did not represent the 

probationary sample as originally anticipated. Informal 

discussions with SS students revealed that many of them had 

enrolled in study skills courses to enhance academic skills, 

although they were performing satisfactorily in their 

scholastic pursuits. 
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Subsequently, the probationary criterion of GPA at 2.00 

or below was applied to the total sample (N = 95). This 

resulted in a probationary (P) group comprising 25 

participants (26%), and a non-probationary (NP) comprising 

70 participants (74%). 

Demographic data for the P and NP groups are presented 

in Table 1 and Table 2 respectively. Of the P group, 14 

were males (56%), and 11 were females (44%). Average age 

was 21 (M = 20.84, SD = 2.56). Approximately half (56%) of 

the participants were freshmen. The sample was 

predominantly single (92%), Caucasian (90%), and English-

speaking (100%). Right-hand preference was reported by 80% 

of the participants, and left-handed preference was reported 

by 5 (20%) of the P participants. 

Of the NP group, 32 (46%) were males, and 38 (54%) were 

females. Average age was 20 (M = 19.86, SD = 1.91). Sixty 

percent were freshmen. The majority of NP participants 

reported right-hand preference (89%), were Caucasian (73%), 

and reported English as their primary language (99%). 

Chi-square distributions on gender, educational level, 

ethnicity, marital status, and hand preference between the P 

and NP groups were not significant (see Table 3). On the 

average, participants in the P group were a year older than 

participants in the NP group (t[93] = 2.01, £ < .05). 
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Instruments 

Instruments employed in this study included a 

background survey, a study skills questionnaire, and a 

battery of neurocognitive tests. Neurocognitive measures 

included are intended to sample a broad range of skills. 

However, anticipating that most college students function 

within the average range on a variety of neurocognitive 

skills, more demanding or complex tasks were employed where 

possible to minimize the possibility of ceiling effects. 

Emphasis was placed on higher cognitive functioning, 

specifically with regard to information-processing, memory, 

and executive functioning. Brevity of each instrument was 

also considered. To maximize potential for participants' 

willingness to participate and to avoid inducing fatigue 

during testing, the length of the test battery was limited 

to approximately 3 hours. 

In the sections following, the less well-known 

instruments and experimental measures will be described in 

some detail. The better known instruments will be briefly 

discussed. For further details of these instruments, the 

reader is directed to the appropriate manuals and to 

Neuropsychological Assessment (Lezak, 1995) for definitive 

information with regard to specific instruments employed in 

neuropsychological assessment. 
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Background Survey 

The Background survey may be found in Appendix B. The 

survey data is composed of six subsections: 

(1) demographics—age, sex, ethnicity, primary language, 

educational level, and marital status; (2) education— 

previous assistance in special education or resource room, 

specific academic weaknesses, history of learning 

disability/speech impairment; (3) health—history of and 

current illness or condition; (4) hand preference-

preferred hand used in a variety of activities; (5) memory 

screen—frequency with which forgetfulness occurs currently; 

and (6) head injury screen--history of whiplash or head 

injury. 

Cognitive Skills Inventory (CSI) 

The CSI may be found in Appendix C. The CSI (Di Vesta, 

1990) is a 40-item self-report instrument that assesses 

activities and habits associated with studying. 

Participants are required to indicate the frequency with 

which they utilize particular study strategies along a 5-

point Likert scale ranging from "0" (never) to "4" (always). 

The development of the CSI was based on theoretical 

assumptions about the information-processing system (see 

Moreno & Di Vesta, 1991). Skills such as attention, self-
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monitoring, goal-planning and checking, and coping are 

viewed as integral to effective studying. 

Although the CSI is composed of 40 items, 12 of these 

are buffer items (Di Vesta, personal communication, 

September 16, 1993). Therefore, only 28 of the items were 

analyzed. In preliminary factor analytic studies (Di Vesta 

& Moreno, 1993), these 28 items with factor loadings greater 

than .30 yielded four orthogonal factors giving rise to the 

following subscales: (a) the Integration subscale comprises 

eight items that assess activities aimed at meaningful 

learning (e.g., "You try to think of practical applications 

and everyday examples of the ideas in the text"); (b) the 

Repetition subscale is composed of seven items that relate 

to attempts to facilitate retention of information (e.g., 

"You recopy notes taken in class"); (c) the Monitoring 

subscale comprises seven items referring to purposeful 

planning and monitoring of one's own activities during 

studying (e.g., "When studying, you recognize when you have 

studied enough to pass a test"); (d) the Coping subscale is 

composed of six items that reflect difficulties coping with 

negative emotions and motivation (e.g., " You become very 

anxious or 1 nervous' when you are studying for a test or 

when you are taking a test"). 
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Stability of the instrument ranged from r = .68 to r = 

.79; time frame was not reported. Internal consistency for 

the 28 items was r = .70. In two separate studies of 

college students, the Monitoring subscale was found to 

correlate significantly with GPA (r = .23, £ < .01; r = .17. 

£ < .05). A significant negative correlation (r = -.23, g < 

.01) was found between the Coping subscale and GPA. 

Although the psychometric properties of the CSI 

requires further investigation, it was selected above other 

available study skills inventories because of its 

theoretical foundation. Skills assessed appear to relate to 

neurocognitive functions of interest in this study. 

Tests of Intellectual Ability 

Wechsler Adult Intelligence Scale - Revised (WAIS-R) 

subtests. The Wechsler Adult Intelligence Scale - Revised 

(Wechsler, 1981) is one of the more popular measures of 

intelligence. Due to time constraints, only four subtests, 

Vocabulary, Block Design, Arithmetic, and Similarities, were 

administered. Prorated Full-Scale IQ (FSIQ) were derived 

from the sum of age-scaled scores to yield a crude estimate 

of participants' intellectual functioning (Brooker & Cyr, 

1986). 
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Tests of Academic Skills 

Wide Range Achievement Test - Revised (WRAT). The 

WRAT-R (Jastak & Wilkinson, 1984) is an individually 

administered achievement test comprising three subtests: 

Reading, Spelling, and Arithmetic. The Reading subtest 

measures the ability to pronounce words. The Spelling 

subtest taps ability to spell words from dictation, and the 

Arithmetic subtest measures skills in performing written 

computations. Level II of the WRAT-R which was developed 

for ages 12-0 to 74-11 was administered. 

Tests of Global Cognitive Ability 

Booklet Category Test (BCT). The BCT is DeFilippis's 

and McCampbell's (1979) booklet version of the Category Test 

first developed as part of the Halstead-Reitan 

Neuropsychological Battery (Halstead & Settlage, 1943) and 

later revised by Reitan. In the administration of the BCT, 

the subject is presented with a series of stimulus figures 

arranged in 7 subtests. The subject is informed that s/he 

will see different figures and designs which will remind 

him/her of a number from 1 to 4. Within each subtest, a 

single principle or idea determines how the numbers are 

derived. The subject's task is to discover the guiding 

principle. Immediate feedback is given following each of 

the subject's responses. 
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The BCT is a complex test of concept formation, 

problem-solving, judgment, abstract reasoning, mental 

efficiency, and mental flexibility. It taps the ability to 

note similarities and differences in the stimuli, to 

formulate hypotheses regarding the principle determining the 

correct numbers, and the capacity to benefit from corrective 

feedback. The test provides a simulated learning experience 

whereby successful performance is a function not only of 

problem-solving skills but also of the capacity to alter 

one's own performance on the basis of positive and negative 

feedback. Since the final subtest also requires recall of 

previous subtest responses, the BCT also includes a measure 

of intermediate memory (Jarvis & Barth, 1989). 

The BCT discriminates well between brain-damaged and 

neurologically intact groups (Spreen & Benton, 1965). Age 

and education corrected norms are presented by Heaton, 

Grant, and Matthews (1991). The norm group were males and 

females aged 20 to 35, with 13 to 15 years of education. 

Paced Auditory Serial Addition Test (PASAT). The PASAT 

(Gronwall & Wrightson, 1974) assesses information processing 

accuracy and speed. The tape-recorded stimuli for this task 

is composed of four lists of 50 single digits (numbers 1 to 

9 in random order). The rates of digit presentation 

increases from the first to the fourth list and are as 
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follows: 2.4 sees., 2.0 sees., 1.6 sees., and 1.2 sees. 

Participants are required to add consecutive pairs of 

numbers within each list. For example, given the digits "4-

9-7-8-3", the subject should respond with "13" as soon as 

possible after "9", and with "16" after "7", with "15" after 

"8" and so forth. 

PASAT performance is associated with memory and 

attentional deficits following closed head injury (Gronwall 

& Wrightson, 1981) and is sensitive to social and vocational 

adjustment post-injury (Gronwall, 1977). A factor analytic 

study of PASAT and other neurocognitive tests revealed high 

loadings on a freedom from distractibility factor, but low 

loadings on verbal and performance factors (Deary, Langan, 

Hepburn, & Frier, 1991). PASAT norms were provided by 

Gronwall (1977). The norm sample ranged in age from 14 to 

55 years and comprised accident victims without evidence of 

head injury, university freshman, and naval officers. 

Tactual Performance Test (TPT). The TPT is a subtest 

of the Halstead-Reitan Neuropsychological Battery (Reitan & 

Wolfson, 1985). In the administration of this test, the 

subject is blindfolded and seated in front of a form board. 

Ten blocks of various shapes are placed on the table between 

the subject and the form board. The task is to place the 

geometric blocks in their corresponding places in the form 
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board. Three trials are administered during which the 

subject first uses his/her dominant hand, then the 

nondominant hand, and finally, both hands. The number of 

blocks correctly placed, and the time taken to do so is 

recorded. A maximum of 10 minutes per trial is given. 

Following the three trials, the subject is asked to draw 

from memory as many blocks as possible with their 

appropriate locations. 

The TPT is considered a complex task which taps ability 

to sustain adequate strength and speed of movement, tactile 

perception, kinesthesis, coordination of movement of the 

upper extremities, ability to form a visual map of the 

board, and bilateral hemispheric transfer of information. 

As the subject is not informed about the memory component 

ahead of time, the test also provides a measure of 

incidental memory (Jarvis & Barth, 1989). Individuals with 

parietal dysfunctions are particularly impaired on this task 

(Reitan & Wolfson, 1989). ). Age and education corrected 

norms are presented by Heaton, Grant, and Matthews (1991). 

Characteristics of the norm sample have been previously 

described. 

Trail Making Test (TMT). The TMT is a subtest of the 

Halstead-Reitan Neuropsychological Battery (HRNB; Reitan & 

Wolfson, 1985). It is a paper-and-pencil task which is 
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composed of two sections. In Trails A, the subject is 

required to connect numbered circles in consecutive order as 

quickly as possible. In Trails B, the subject is required 

to alternate between numbers and letters in sequence; that 

is, connecting 1 to A, A to 2, 2 to B, and so forth. Both 

sections require speed and accuracy of visual scanning, 

motor speed, and coordination. Trails B also taps the 

subject's ability to attend simultaneously to two aspects of 

a stimulus situation. Among HRNB subtests, TMT is 

considered the best measure of general brain functions 

(Reitan, 1958). Age and education corrected norms are 

presented by Heaton, Grant, and Matthews (1991). 

Characteristics of the norm sample have been previously 

described. 

Wisconsin Card Sorting Test (WCST). In recent years, 

the WCST (Berg, 1948; Grant & Berg, 1948) has been 

popularized in the assessment of abstraction ability. It is 

reported to be sensitive to frontal dysfunction (Heaton, 

1981), although individuals with anterior temporal lobe 

lesions (Grafman, Jonas, & Salazar, 1990) and diffuse 

lesions (Pendleton & Heaton, 1982) have been shown to 

perform as poorly as individuals with frontal damage. 

In administering the WCST, four stimulus cards (one red 

triangle, two green stars, three yellow crosses, and four 
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blue circles) are placed on the table in front of the 

subject. The subject is then given two decks of 64 cards on 

which are printed one to four symbols {triangle, star, 

cross, or circle) in one of four colors (red, green, yellow, 

or blue); no two cards within each deck are identical. The 

subject is asked to match the cards, one at a time, with one 

of the stimulus cards. After each placement, the subject is 

informed if his/her response was right or wrong. From the 

examiner's feedback, the subject's task is to deduce the 

principle by which the cards should be sorted. Ten scores 

may be utilized for interpretive purposes. The method for 

deriving the scores, test score cutoffs for diagnostic 

purposes, and age norms are presented in the manual. 

Tests of Verbal Memory 

Logical Memory. Logical Memory (LM) refers to a 

subtest of the Wechsler Memory Scale - Revised (WMS-R; 

Wechsler, 1987) which assesses memory for paragraph length 

material. Due to time constraints, only one of the two 

subtest stories were administered. A short story was read 

to the subject who is then requested to recall the story 

immediately in as much detail as possible. The story is 

divided into 25 memory units which define the distinguishing 

details of the story. Following a delay of 30 minutes, the 

subject is again asked to recall the story in as much detail 
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as possible. Each subject's score was pro-rated to 

facilitate comparison with available norms which were based 

on administration of both stories in the Logical Memory 

subtest. 

The WMS-R and its earlier version, the Wechsler Memory-

Scale (WMS; Wechsler, 1945) have been used extensively for 

clinical and research purposes. Adequate psychometric 

properties have been reported, and the extensive normative 

literature has been critically reviewed (see D'Elia, Satz, & 

Schretlin, 1989). 

Selective Reminding Test (SRT). The SRT (Buschke, 

1973; Buschke & Fuld, 1974) is an experimental instrument 

developed to assess subprocesses involved in memory 

processing of verbal material. The subject is required to 

learn a list of 12 unrelated words presented auditorily. On 

initial presentation, the examiner reads the words at a rate 

of 2 seconds per word. The subject is asked to recall as 

many words from the list as possible. Subsequently, s/he is 

reminded only of words forgotten on each successive trial. 

This procedure is continued until all 12 words are recalled 

on two successive trials or until 12 trials have been 

completed. Participants who fail to achieve these criteria 

are also administered cued recall and multiple choice 

trials. Following a 30-minute delay, the subject is again 
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asked to recall as many words as possible. The selective 

reminding procedure separates retrieval from long-term 

storage and recall from short-term storage. It also 

separates retrieval from long-term storage into random and 

consistent retrieval. 

Levin, Grossman, Rose, and Teasdale (1979) found that 

memory impairment as assessed with the SRT was among 

characteristic neuropsychological deficits responsible for 

chronic disability after closed head injury. The SRT is 

sensitive to left temporal lobe dysfunction. Post surgery, 

left temporal lobectomy patients showed a significant 

decrement in performance on the SRT relative to pre-surgery 

performance (Lee, Loring, and Thompson, 1989). However, 

right temporal lobectomy patients did not exhibit a similar 

decline. 

The SRT was selected above other established tests of 

list learning (e.g. California Verbal Learning Test, Rey 

Auditory Verbal Learning Test) for two reasons. First, the 

words composing the list are unrelated. Therefore, it 

permits examination of clustering strategies employed by the 

participants to facilitate encoding. The task is also 

considered more challenging since obvious associations among 

the words are absent. Secondly, the scoring method provides 

a means to examine memory subprocesses thereby identifying 
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potential strengths and weaknesses of utility in future 

remedial efforts. 

The SRT norms were provided by Larrabee, Trahan, 

Curtis, and Levin (1988). The normative sample comprised 28 

males and 23 females who ranged in age from 18 to 29 years. 

Average education in years was 12.88 (SD=1.73). 

Test of Nonverbal Memory 

Rey Complex Figure Test (RCFT). The RCFT was 

originally employed by Rey (in Lezak, 1983) to assess 

visual-perceptual-motor functions and visual memory in brain 

damaged individuals. The procedure was standardized by 

Osterrieth who presented norms derived from normal, 

behaviorally disturbed, and brain-damaged children and 

adults. During administration, the subject is provided with 

a blank sheet of paper and asked to copy the stimulus 

figure, a complex geometric design. A different colored 

pencil is given to the subject each time s/he complete a 

section of the drawing. This procedure permits later 

analysis of how the subject organized his/her approach to 

the task. Following the copy trial, the stimulus figure is 

removed, and the subject is asked to reproduce the figure 

immediately. The colored pencils are provided to the 

subject in the same order as before. Another free recall 

trial is administered after a thirty-minute delay. Scoring 
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criteria and production errors associated with various 

lesion sites are discussed by Lezak (1983). 

Tactual Performance Test (TPT). Properties of the TPT 

have previously been described. Immediately following 

administration of the TPT, the subject is asked to draw from 

memory as many blocks as possible with their appropriate 

locations. The number of blocks correctly reproduced with 

regard to shape and placement yield two measures of 

incidental nonverbal memory. Age and education corrected 

norms are presented by Heaton, Grant, and Matthews (1991). 

Characteristics of the norm sample have been previously 

described. 

Tests of Motor Functions 

Selected items from the Luria Nebraska 

Neuropsychological Battery (Golden, Purisch, & Hammeke, 

1985) were employed to assess motor functions. Items 

included unimanual and bimanual motor programming, and motor 

inhibition tasks. The finger tapping subtest from the 

Halstead-Reitan Neuropsychological Battery (HRNB; Reitan & 

Wolfson, 1985) was administered to assess fine motor 

dexterity. Age and education corrected norms are presented 

by Heaton, Grant, and Matthews (1991). Characteristics of 

the norm sample have been previously described. 
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Tests of Tactile Functions 

Selected items from the Reitan-Klove Sensory-Perceptual 

Examination of the Halstead-Reitan Neuropsychological 

Battery (Reitan & Wolfson, 1985) were employed to assess 

tactile functions. Items included finger-tip number 

writing, finger localization, and face-hand sensory 

perception. 

Procedure 

Participants were individually tested in a single 

session lasting approximately 2-1/2 hours (M = 2.54, SD = 

.30). Depending on time schedules requested by the 

participants, testing was conducted by either the author (K) 

or a doctoral student in health psychology (T). Of the 

total sample, 24 (25%) participants were evaluated by T, and 

71 (75%) participants were evaluated by K. Probationary (P) 

and non-probationary (NP) participants were equally likely 

to have been tested by either examiner. (%2[1] = .13, JD = 

.71) . 

At the beginning of the test session, the examiner 

provided participants with a brief explanation of the study. 

Informed consent was then obtained (see Appendix A). 

Subsequently, neurocognitive instruments were administered 

in an ordered fashion (see Appendix D). Test order was 

primarily designed to minimize interference from similar 
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materials interpolated between immediate and delayed trials 

on memory tests. Finally, questionnaires on study skills 

and demographic information were administered. At the 

conclusion of the test session, participants were provided 

with an opportunity to debrief; none of the participants 

availed themselves of this opportunity. 

Following testing, participants' academic records were 

reviewed, specifically to obtain high school grades, rank, 

ACT and SAT scores, and current semester college GPA. 

Scoring of protocols was undertaken by the examiner who 

administered the test battery, and reviewed for accuracy by 

the other examiner. 



CHAPTER III 

RESULTS 

Five hypotheses were proposed in this study. The first 

hypothesis stated that college students on academic 

probation would manifest poorer neurocognitive skills as 

contrasted with students who were not on academic probation. 

On the average, participants with GPAs of 2.00 or less were 

anticipated to obtain lower scores on neurocognitive 

measures relative to students with GPAs above 2.00. Due to 

the large number of dependent variables relative to sample 

size, two procedures were implemented to facilitate data 

analysis: (1) With two levels of the independent variable, 

probationary status, separate MANOVAs or MANCOVAs were 

conducted on neurocognitive measures conceptually grouped 

into academic skills, global cognitive functioning, verbal 

memory, nonverbal memory, motor functioning, and tactile 

functioning. These classifications reflect common clinical 

practice and established construct validity of the 

instruments employed. (2) For neurocognitive measures 

yielding multiple scores, a limited number were selected for 

analyses. Selected scores provide the most comprehensive 

quantification of participants' performance on the relevant 

measure, and/or reflect scores with published norms. 

94 
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Past academic performance data for the probationary (P) 

and Non-Probationary (NP) groups are presented in Table 4. 

For participants with ACT but no SAT scores, ACT scores were 

transformed into SAT equivalents (Langston, 1987). 

Therefore, the mean SAT scores reported were derived from 

combining SAT and SAT equivalent scores. High school rank 

and ACT scores were not available from a substantial number 

of participants. These scores were subsequently excluded 

from further analyses. 

Mean scores for the P and NP groups on neurocognitive 

measures are shown in Table 5. Pearson product moment 

correlations among SAT scores, the selected neurocognitive 

measures and WAIS-R Full-Scale IQ (FSIQ) are presented in 

Tables 6 through 11. Intercorrelations were generally low, 

with x's below .35, and not significant at the .001 level. 

Five of six measures of academic performance (see Table 6) 

were positively correlated with FSIQ, with x's ranging from 

.35 to .74 (12 < .001). Three of the six global cognitive 

measures comprising error scores (see Table 7) were 

negatively correlated with FSIQ, with x's ranging from -.39 

to -.43 (E < .01). Therefore, with two levels of 

probationary status, MANOVAs were conducted on measures of 

verbal memory, nonverbal memory, motor skills, and tactile 

functioning. Two MANCOVAs with FSIQ as covariate were 

performed on measures of academic performance and global 

cognitive skills. 
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With reference to Table 12, none of these multivariate 

analyses yielded significant overall effect for group. (For 

review purposes, results of univariate E-tests are presented 

in Table 13). Thus, the first research hypothesis was not 

supported. Relative to non-probationary students, 

probationary students did not exhibit poorer performance on 

neurocognitive measures in the domains of academic 

performance, global cognitive skills, verbal memory, • 

nonverbal memory, and motor skills. The MANOVA on tactile 

functioning could not be conducted due to within-cell 

singularity, a violation of one assumption underlying 

multivariate analysis. 

The neurocognitive skills of P and NP students were 

further examined by contrasting observed scores with 

available norms (see Table 14). Age- and education-adjusted 

norms provided by Heaton, Grant, and Matthews (1991) were 

referenced for the following measures: Wisconsin Card 

Sorting Test perseverative responses, Category Test total 

error scores, total time in seconds on Trails A and Trails 

B, total time per block in minutes on the Tactual 

Performance Test (TPT), and the number of correct 

reproductions on TPT Memory and TPT Localization. T-scores 

of 39 and below were defined as impaired which correctly 

identified 88% of normals and 80% of the brain-injured 

individuals in the norm sample. For the Paced Auditory 

Serial Addition Test (PASAT) and the prorated Logical 
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Memory subtests, scores below the 16th percentile were 

defined as impaired. A more conservative cutoff score below 

the 9th percentile was employed for the Selective Reminding 

Test as recommended by Larrabee, Trahan, Curtis, and Levin 

(1988). 

With reference to global cognitive skills, less than 

10% of the combined P and NP samples scored in the impaired 

range on 3 of the 5 measures. Sixteen percent of the 

combined sample scored in the impaired range on TPT total 

time which is comparable to normative data. Fifteen percent 

of the combined sample obtained impaired scores on the 

Category Test. However, Chi-sguare distributions revealed 

that impaired performance on these measures of global 

cognitive skills was not related to academic probationary 

status. 

On the verbal measures, less than 4% of the combined P 

and NP samples performed in the impaired range on the 

immediate and delayed portions of the Logical Memory test. 

In contrast to memory for verbal material presented in 

paragraph form, performance by the combined P and NP samples 

was poorer on a less structured, verbal list-learning task. 

On the Selective Reminding Test, performance by 22%, 39%, 

and 17% of the combined sample fell in the impaired range on 

total number of items recalled, consistent retrieval across 

successive learning trials, and delayed free recall 

respectively. Again, Chi-square distributions revealed that 



98 

impaired performance on verbal memory measures was not 

related to academic probationary status. 

With regard to nonverbal memory skills, less than 14% 

of the combined P and NP samples scored in the impaired 

range on four of the five measures administered. Twenty-two 

percent of the combined sample scored below the normal range 

on TPT Memory which is slightly higher than expected 

relative to normative data. The majority of P and NP 

participants performed well within normal limits on motor 

skills. Chi-square distributions on the nonverbal memory 

and motor skill measures again revealed that impaired 

performance was not related to academic probationary status. 

Norm-based comparisons of P and NP student's 

performance on neurocognitive measures provided further 

evidence refuting the primary research hypothesis. Relative 

to NP participants, P participants did not exhibit poorer 

performances on measure of global cognitive functioning, 

verbal and nonverbal memory, and motor skills. 

The second hypothesis examined stated that, relative to 

NP students, P students were more likely to report one or 

more head injuries. With reference to Table 15, this 

hypothesis was refuted. Of 94 participants who responded to 

the head injury screen, 49 (52.1%) reported having "suffered 

a blow to the head or been hit on the head" (Appendix B). 

Of these respondents, 14 (28.6%) were P students, while 34 

(71.2%) were NP students. The P students were no more 
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likely than NP students to report history of having suffered 

one or more blows to the head (£2[1] = .204, p =.605). 

Causes and sequelae of head injuries are presented in 

Table 16. Across multiple incidents of head trauma, the 

most common causes were reported to be from falls or 

sporting activities, followed by car accidents. With regard 

to the first head injury experienced, seven (14.3%) 

participants reported losing consciousness for less than 20 

mins., and 28 (57.1%) reported being dazed but did not lose 

consciousness. Of the former, two were P students, and five 

were NP students. Of the latter, eight were P students and 

20 were NP students. Ten of the participants (20.4%) 

reported no change in sensorium subsequent to head trauma. 

Twelve participants (24.5%) received stitches, three of whom 

were P students, and nine were NP students. Three 

participants (6.1%), all NP students, suffered skull 

fractures. Two NP students (4.1%) reported retrograde 

amnesia of less than 1 hour, and one P student (1.06%) 

reported retrograde amnesia of 1 - 24 hours. Post-traumatic 

amnesia of less than 1 hour was reported by two P students 

(4.1%) and two NP students (4.1%). One P student (2.0%) 

reported retrograde amnesia of between 1 - 2 4 hours. As 

shown in Table 16, Chi-square da.jtributions for causes and 

sequelae of the first incident of head injury were not 

significant at the .05 level. Of the more ominous 

indicators of brain trauma including loss of consciousness, 
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amnesia, and objective evidence of brain injury, p 

participants were no more likely to report these sequelae 

than NP participants. 

With two exceptions, Chi-square distributions on data 

regarding the second, third, and fourth incidents of head 

injuries were not significant. One P participant reported 

retrograde amnesia of less than 1 hour subsequent to his 

third head injury (%2[1] = 4.44, p < .05). The same P 

student reported suffering a skull fracture in his forth 

head injury <X2[1] = 6.00, p < .05). Overall, P students 

did not differ from NP students with respect to the 

likelihood of recurrent head injuries or incurring more 

severe injuries. 

To facilitate comparison with available literature 

regarding incidence of head injuries in college students, 

the data were collapsed across head injury incidents. 

Severity of head injury was classified according to presence 

and duration of loss of consciousness (LOC). Each 

participant was classified only once; for a participant with 

recurrent head injuries, severity was classified according 

to his/her longest LOC duration. The results are presented 

in Table 17. As previously discussed, 49 (52.1%) of the 94 

respondents reported having experienced one or more blows to 

the head. Twenty-eight (29.8%) reported that they were 

dazed but did not lose consciousness following their head 

injury. Mild head injuries resulting in LOC of 20 mins. or 
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less were reported by 10 participants (10.6%). Moderate 

head injuries with LOC greater than 20 mins. were reported 

by four participants (4.2%). Hence, 14 (14.8%) of the total 

respondents had suffered one or more head injuries resulting 

in loss of consciousness. Thirteen of these participants 

were males, comprising 28.9% of the male sample. One 

participant was female, representing 2.0% of the total 

female sample. 

The third hypothesis stated that proportionately more P 

students than NP students would report having been diagnosed 

with a learning disability, or exhibit ability-achievement 

discrepancies consistent with operational definitions of 

specific learning disabilities. Of 95 respondents, three P 

students (3%) and two NP students (2%) reported that they 

had been diagnosed with a learning disability by a 

professional. However, academic probationary status was not 

related to learning disability diagnosis (£2[1] = 3.08. p = 

.078). 

Mean scores of the P and NP participants on the WAIS-R 

and WRAT-R are shown in Table 5. As a group, P and NP 

participants obtained scores within the average range on 

these measures of intellectual ability and academic 

achievement. To determine the number of P and NP 

participants who would be classified as learning disabled on 

the basis of ability-achievement discrepancies, difference 

scores between WAIS-R FSIQ and WRAT-R Reading, Spelling, and 
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Math standard scores were derived for all participants. 

FSIQ - WRAT-R discrepancies of 15 or more points (i.e., one 

standard deviation) were defined as "disabled." 

Discrepancies of -14 to 14 points were defined as "average," 

and discrepancies of -15 or more points were defined as 

"overachieving." 

Frequencies of P and NP participants exhibiting 

disabled, average, and overachieving discrepancy scores are 

displayed in Table 18. Of the combined P and NP 

participants, 10.5% were classified as overachieving 

readers. Similar though smaller proportions of the 

participants were classified as overachieving spellers 

(8.4%) and overachieving math students (3.2%). Of the P 

sample, 4.0% were classified as overachieving readers, 4.0% 

as overachieving spellers, and none as overachieving math 

students. 

Across both P and NP samples, 12.7% were classified as 

disabled readers, 16.9% as disabled spellers, and 21.0% as 

disabled math students. Twelve percent of the P 

participants were classified as disabled readers, 2 0.0% as 

disabled spellers and 24.0% as disabled math students. Chi-

square tests revealed that P students were no more likely 

than NP students to be classified as disabled readers (%2[2] 

= 1.61, p = .45), disabled spellers = .99,. e = .61) 

or disabled math students (£2[2] = 1.21, e = .55). 
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The fourth hypothesis stated that scores on 

neurocognitive measures will contribute to the prediction of 

college academic achievement over and above that predicted 

by SAT scores. A stepwise multiple regression analysis was 

conducted on the combined sample. Neurocognitive measures 

entered as predictors included WCST perseverative responses 

(WPSV), Category Test total errors (CAT), Trails B total 

time (TB), Selective Reminding Test consistent long-term 

retrieval score (CLTR), Paced Auditory Serial Addition Test 

Trial 4 total correct (P4), Tactual Performance Test total 

time (TPT), and Rey Complex Figure delayed recall score 

(RCF). WAIS-R Full-Scale IQ (FSIQ) and SAT Composite score 

(SATC) were also entered as predictors. With college GPA as 

criterion, stepwise multiple regression revealed that only 

SATC was significantly related to college GPA (£[1, 76] = 

6.5, p < .05). However, the SAT composite score accounted 

for less than 8% of the variance in GPA (£2 = .07884) . 

Intercorrelations of variables employed in the multiple 

regression analysis are presented in Table 19. Of the nine 

predictor variables, SATC was significantly correlated with 

GPA (JZ = .27, £ < .01). Trails B was negatively correlated 

with GPA (£ = -.21, x. < .05) and with SATC (r = -.22, E < 

.05). None of the other six neurocognitive measures were 

significantly correlated with GPA. Together with results 

from the regression analysis, these findings suggest that 

within this college sample, there is minimal association 



104 

between academic adjustment and performance on selected 

neuropsychological measures assessing problem-solving, 

information-processing, memory, and other higher cognitive 

skills. Perhaps the most surprising finding was the lack of 

association between estimated FSIQ and GPA, which appears to 

suggest that intellectual ability has little to do with 

academic success, at least within this particular college 

sample. 

The fifth hypothesis stated that P students will 

exhibit less efficient study habits as measured by the 

Cognitive Skills Inventory (CSI) than NP students. Mean 

scores on the four factors of the CSI and the total score 

are presented in Table 20. A multivariate analysis was 

performed on the total scores of the four CSI subscales. 

Wilk's lambda yielded a value of .98371, which was not 

significant (£[1,88] = .3518, u = .84). Therefore, P 

students' self-reported study habits did not differ from 

that reported by NP students. 

Post hoc exploratory analysis was conducted on the 

Cognitive Skills Inventory (CSI) to examine the relationship 

between students' self-report of study habits, academic 

performance, and obtained scores on neurocognitive measures. 

In factor analytic studies of the CSI, Di Vesta and Moreno 

(1993) identified four orthogonal factors comprising the 

Integration, Monitoring, Coping, and Repetition subscales. 

Study habits associated with the former three subscales may 
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be related to executive functions subserved by frontal 

systems. Measures of executive functions selected for 

exploratory analysis included total errors on the Category 

Test (CAT), total time on the Tactual Performance Test 

(TPT), total number of perseverative responses on the 

Wisconsin Card Sorting Test (WPSV), and total time on part B 

of the Trail Making Test (TB). Study habits associated with 

the Repetition factor may be associated with memory 

functions subserved by temporal systems. Measures of memory 

functions selected for analysis included the consistent 

long-term retrieval score on the Selective Reminding Test 

(CLTR), total score on the delayed portion of the Rey 

Complex Figure (RCF), and Logical Memory (LM) percentage 

retained, an index of the amount of verbal material in 

short-term memory which was recalled after a delay period. 

Pearson product moment correlations among the CSI 

subscale scores, grade point average, and iieurocognitive 

measures of executive and memory functioning are presented 

in Table 21. As indicated, CSI subscales correlated with 3 

of the 4 measures of executive functions: Negative 

correlations were observed between the Integration factor 

and TPT total time (£ = -.18, p < .05), between the 

Monitoring factor, and WCST perseverative responses (x = -

.18, ]2 < .05), and between the Coping factor and WCST 

perseverative responses (£ = -.25, p < .01). Unexpectedly, 

the Repetition factor was positively correlated with CAT 
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total errors (r = .31, Q < .01). With regard to memory-

measures, the Coping factor was positively correlated with 

Logical Memory percentage retained, and the Repetition 

factor was negatively correlated with total correct score on 

the delay portion of the RCF. With regard to the 

relationships between study habits and academic performance, 

only the Monitoring factor was significantly correlated with 

grade point average (x = .24, p < .05). However, 

intercorrelations among the CSI subscales ranged from .20 to 

.41 (p < .05) suggesting that the four factors are not 

independent of one another (See Table 22). 

To determine if there were gender differences in the 

pattern of intercorrelations between the CSI subscales and 

neurocognitive measures, separate Pearson correlations were 

conducted for the males and females. For the males (see 

Table 23), the pattern of intercorrelations between the CSI 

subscales and neurocognitive measures was similar to that 

found in the combined sample. Of six significant 

correlations observed with the combined sample, five were 

replicated in the male sample in the same directions and 

with jc's of slightly greater magnitude. The correlation 

between the Coping subscale and the Logical Memory 

percentage retained was not significant, but was in the same 

direction though of a smaller magnitude than that found in 

the combined sample. In addition, in contrast to the 

combined sample, a significant negative correlation was 
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found between the Integration subscale and the Category Test 

total error score {£ = -.28, p < .05). 

With reference to the results from the female sample 

(see Table 24), only one of the six significant 

intercorrelations found with the combined sample was 

replicated. The Coping subscale was positively correlated 

with the Logical Memory percentage retained score (x = .24, 

E < .05) . This correlation was minimally greater than the £ 

of .23 observed in the male sample which was not 

significant. In contrast to the results from the male 

sample and combined samples, the Repetition subscale was 

positively correlated with Trails B total time (z. =.26, p < 

.05) and negatively correlated with the Selective Reminding 

Test consistent long-term retrieval score (£ = -.29, p < 

.05). Thus, the pattern of intercorrelations among the CSI 

subscales and neurocognitive measures differed for the male 

and female samples. 

Finally, a stepwise multiple regression was conducted 

for the combined sample with GPA as criterion, and SAT 

composite scores and CSI subscales as predictors. Only SAT 

composite score was predictive of GPA (£[1,73] = 5.35, p 

<.05), accounting for 6.8% of the var iance. Again, gender 

differences were noted when separate multiple regressions 

were conducted for the male and female samples. For the 

males, SAT composite score was predictive of GPA (F[l,33] = 

6.17, p < .05), accounting for 15.8% of the variance. In 
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contrast, for the females, neither the CSI subscales nor the 

SAT composite score predicted GPA. within this college 

sample, students' reported study habits was not predictive 

of academic performance. However, SAT composite score was 

predictive of college academic performance for the male 

students but not the female students. 



CHAPTER IV 

DISCUSSION 

The present study examined the neurocognitive skills of 

probationary students in response to Gallagher's (1992) call 

for increased understanding of the needs of underachieving 

students. Previous studies regarding academic 

underachievement focused on basic ability measures, socio-

environmental and psycho-emotional correlates. Yet to be 

explored are neurocognitive strengths and weaknesses which 

would appear crucial to adequate adjustment in the college 

environment. 

Current findings suggest that probationary students as 

a group do not exhibit neurocognitive strengths and 

weaknesses that distinguish them from non-probationary 

students. Additionally, their overall performance on 

neuropsychological measures generally fell in the average 

range relative to the normative sample, suggesting integrity 

of fundamental neurocognitive skills. On the average, 

probationary (as well as non-probationary) students 

exhibited intact functioning on standardized measures of 

higher cognitive skills. Adequate performance in these 

areas suggest intact integrative thinking,flexibility in 

109 
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coping with problems, capacity to shift conceptual sets in 

response to corrective feedback and to process information 

in a relatively organized and efficient fashion. 

Probationary students also demonstrated adequate memory 

skills, indicating intact ability to employ a variety of 

mnemonic strategies to facilitate storage and retrieval of 

verbal and nonverbal material. These results imply that 

poor academic adjustment in this sample is unlikely 

attributable to compromised neuropsychological functioning. 

Recent studies (Segalowitz & Brown, 1991; Segalowitz & 

Lawson, 1993) suggest that residual sequelae of mild head 

injuries may be associated with developmental disabilities 

and psychoemotional difficulties that impact on students' 

academic adjustment. To examine this hypothesis, the 

history of head injuries in the probationary and non-

probationary students was examined. Results indicated that 

probationary students were no more likely than non-

probationary students to have suffered head trauma. In 

other words, the incidence of at least one factor with 

potential for compromising neurocognitive integrity did not 

differ between probationary and non-probationary samples. 

Extending the conclusion derived from refuting the first 

hypothesis, this suggests that the differences between 

academically achieving and under-achieving students are 
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unlikely attributable to neurocognitive compromise secondary 

to head trauma. 

In reviewing the head injury data from the total 

sample, the 52.1% reporting previous head trauma was 

substantially higher than the 2 - 3 % reported in 

epidemiological studies (Segalowitz & Brown, 1991). The 

wording of the head injury item "Have you ever suffered a 

blow to the head or been hit on the head" (Appendix B) may 

have induced over-reporting. However, Segalowitz and Lawson 

(1993) reported that 25.4% of their university sample 

responded affirmatively to "Have you suffered a head 

injury?" Differentiating between genders, the 24.9% of 

males reporting history of head injury with loss of 

consciousness is comparable to Crovitz, Horn, and Daniel's 

(1983) 24%, and Crovitz, Diaco, and Apter's (1992) 23% in 

college samples. In contrast, the 2.0% of females reporting 

head injury with loss of consciousness is substantially 

lower than the 16% and 12% reported by Crovitz and 

colleagues. Aside from the questionable reliability of 

self-report measures, research of this nature is complicated 

by definitional controversies (Williams, Levin, & Eisenberg, 

1990). Until these controversies are resolved, findings 

from this and similar studies are difficult to interpret, 

and are of limited practical relevance. 
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In a further attempt to characterize differences 

between probationary and non-probationary students, the 

incidence of diagnosed learning disabilities within these 

samples was examined. Results indicated that academic 

probationary status was not related to learning disability 

diagnosis. Additionally, when an ability-achievement 

discrepancy method was employed, probationary students were 

not disproportionately classified as disabled readers, 

spellers, or math students relative to non-probationary 

peers. Furthermore, probationary students were equally 

likely to be classified as average or overachieving readers, 

spellers, or math students relative to non-probationary 

peers. Of the five students reporting previous diagnosis of 

learning disability, three were probationary students. Of 

these three individuals, one was classified as disabled in 

reading and spelling, and another was classified as disabled 

in spelling. The remaining probationary student and the two 

non-probationary students did not exhibit ability-

achievement discrepancies in reading, spelling, or math. 

The failure to achieve concordance between diagnosed 

learning disability and ability-achievement discrepancy 

classification highlights several important issues relevant 

to educational assessment. First, the diagnosis of learning 

disabilities on the basis of ability-achievement discrepancy 
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has been strongly criticized. In a recent series of 

articles, the validity of this diagnostic approach applied 

to children was critically examined (e.g. Fletcher, Francis, 

Rourke, Shaywirz, S.E., & Shaywitz, A., 1992; Pennington, 

Gilger, Olson, & DeFries, 1992). Fletcher's (1995) review 

of these studies led him to conclude that clinically, 

"differences between children who meet discrepancy or low 

achievement definitions are either nonexistent or small, and 

of questionable significance" (p. 547). The utility of this 

definition in research settings is also questioned. 

Application of the ability-achievement discrepancy method to 

diagnosing learning disabilities in children is complicated 

by uneven intraindividual ability and a steep 

neurodevelopmental gradient. By adulthood, neurodevelopment 

is presumably stable. However, psychometric issues remain, 

regardless of the age of the target population. 

A second issue relates to the use of intelligence 

estimates in psychoeducational assessment. Findings from 

this study echo Watkin's (1986) warning that short forms 

should not be used for either placement or educational 

decisions. Silverstein (1990) noted that prorating subscale 

scores to derive IQs tend to inflate standard deviations, 

while the use of regression formulas shrink standard 

deviations but may overestimate or underestimate IQ. In the 
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clinical setting, short forms are particularly inviting due 

to time saved. Although short forms of the Wechsler scales 

are not typically used in educational settings, other time 

saving measures such as the Test of Nonverbal Intelligence 

(TONI) are often employed to estimate IQ. Such an approach 

fails to capture the broad range of abilities comprising 

intelligence, resulting in remediation efforts that do not 

take into account both the strengths and weakness of the 

individual. 

The first three hypothesis examined neurocognitive 

functioning and factors associated with integrity of 

neuropsychological skill in probationary students. To 

reiterate, the results indicate that probationary students 

did not differ from non-probationary students with regard to 

executive functioning, memory skills, basic academic skills, 

incidence of head injury, and frequency of learning 

disability diagnosis and classification. Given these 

findings, it is not surprising that the fourth hypothesis 

was refuted. Scores on neurocognitive measures did not 

contribute to the prediction of college academic achievement 

over and above that predicted by SAT scores. 

In the absence of neurocognitive skill deficits, the 

question became whether or not probationary students differ 

from non-probationary students in the frequency with which 
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they employ particular skills conducive to adequate academic 

performance. The results obtained from contrasting 

probationary students' responses on the Cognitive Skills 

Inventory with that of non-probationary students revealed 

that the two groups were not distinguishable on the basis of 

their study habits. 

This finding is somewhat surprising and leads one to 

question the utility of courses designed to teach study 

skills to academic underachievers and to encourage their 

increased usage of study skills taught. Perhaps the issue 

is not one of skill deficiency or frequency of usage, but 

judicious application of particular study skills appropriate 

to the context as defined by the demands specific to each 

academic course. 

To examine this possibility, post hoc analysis was 

conducted on the relationship between study habits and 

neurocognitive skills. Each neurocognitive measure may be 

viewed as a micro-environment within which to examine 

participants' ability to selectively employ skills 

appropriate to the demands of the task. If automaticity 

results from frequent usage of a particular study habit, the 

ability to shift to another strategy when contextual demands 

change is lessened. Therefore, frequent usage of a 

particular study habit should be positively correlated with 
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performance on neurocognitive measures that require that 

specific study skill, but negatively correlated with 

performance on neurocognitive measures that require 

alternative strategies. 

Correlations between subscales of the Cognitive Skills 

Inventory and measures of memory functioning and problem-

solving skills appear to lend some support to the notion 

that frequent use of certain study methods may interfere 

with performance in other areas. With reference to Table 

21, the positive correlation between the Cognitive Skills 

Inventory Repetition factor and the Category Test (CAT) 

total error score is particularly instructive in this 

regard. The Repetition factor relates to the frequency with 

which the individual employs rote memory strategies in the 

study repertoire. The CAT total error score is an index of 

problem-solving efficiency; the higher the CAT total error 

score, the less efficient one is in problem-solving. The 

positive correlation between these two factors would appear 

to suggest that the tendency to utilize rote memory 

strategies frequently is associated with less efficient 

performance on tasks demanding flexible thinking and 

integrative reasoning. 

The lack of association between performances on the 

verbal memory measures and the Repetition factor would 
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appear to contradict the hypothesized relationship. 

However, adequate performance on these verbal memory 

measures is not solely dependent on rote memory abilities. 

The Logical Memory task taps contextual memory, and good 

performance on the Selective Reminding Test appears to be a 

function of active learning strategies including use of 

semantic clustering to facilitate recall. The negative 

correlation between the Repetition factor and the delayed 

recall score on the Rey Complex Figure appears to suggest 

that verbal rote strategies do not facilitate recall of 

nonverbal materials which likely requires visuoperceptual 

analytic strategies and capacity to discern part-whole 

relationships. 

The negative correlation between the Monitoring factor 

and the WCST perseverative response score lends further 

support to the hypothesized relationship between reported 

study habits and neurocognitive skills. The Monitoring 

subscale taps metacognitions or awareness of one's study 

habits, their effectiveness, and the need for shifts in 

strategy. The WCST perseverative response score is an index 

of cognitive flexibility; the higher the score, the more 

rigid the individual is in failing to shift problem-solving 

strategies despite corrective feedback. Hence, the more one 

is aware of the effectiveness of one's strategies, the 
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better one's ability to seek alternative solutions to 

presenting problems. Similarly, the negative correlation 

between the Integration factor and the Tactual Performance 

Test total time score suggests that frequent use of 

organizational strategies is associated with speed and 

efficiency of problem-solving. 

The relationship between the Coping Factor and the 

Logical Memory percentage retained score would appear to 

address the degree to which psychoemotional factors 

interfere with learning. The Coping subscale assess the 

extent to which one is able to manage distraction and 

negative emotions such as fear and anxiety which interfere 

with the effectiveness of studying. The Logical Memory 

percentage retained score is an index of the amount of 

material one is able to retain after a 30-minute delay with 

intervening interference or distraction. The positive 

correlation between these two measures indicates that 

retention of learned materials is associated with the degree 

to which one is able to manage anxiety and distractions 

effectively. 

This exploratory analysis of the relationship between 

factors of the Cognitive Skills Inventory and neurocognitive 

skills provide initial data supporting the construct 

validity of the Cognitive Skills Inventory. Di Vesta and 
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Moreno {1993) conceived of study skills as compensatory 

activities implemented to compensate for inherent 

limitations of the information-processing system. The four 

subscales reflect control processes involved in the 

allocation of cognitive resources. The individual's 

orientation to or frequency of utilization of compensatory 

mechanisms permits adaptation to the study environment. 

However, the authors cautioned that while the factor 

structures will replicate across samples, "scores on these 

factors will differ depending on the extent to which 

contexts and experiences are shared by individuals or groups 

being compared (p. 50)." The participants in the present 

study were instructed to complete the Cognitive Skills 

Inventory in accordance with how they "typically" study. To 

further explore the reliability and validity of the 

Cognitive Skills Inventory in various contexts, it would be 

instructive to examine the relationship among participants' 

performance in a particular course, the course requirements, 

and their use of study habits specific to that course. 

A caveat to the aforementioned implications is in 

order, however. When the relationships between the 

Cognitive Skills Inventory factors and neurocognitive 

measures were examined separately for the male and female 

samples, gender differences were observed in the patterns of 
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intercorrelations. The results suggest that the significant 

correlations found in the combined sample were largely 

attributable to the males and not to the females. In other 

words, the pattern of intercorrelations found in the 

combined sample was replicated in the male sample but not in 

the female sample. Whether or not these patterns of 

intercorrelations are attributable to true gender 

differences is a matter of conjecture. The relationship 

between self-reported study habits and neurocognitive skills 

found in this study may be artifacts attributable to 

sampling error. However, previous studies employing the 

Cognitive Skills Inventory (Di Vesta, 1990; Moreno & Di 

Vesta, 1992) did not examine gender differences in self-

reports of study habits. The current findings suggest that 

future similar studies, particularly those employing the CSI 

should take into account potential gender differences. 

The final analysis conducted in this study revealed 

that students' self-report of study habits did not 

contribute to the prediction of grade point average above 

that contributed by SAT composite scores. This finding was 

perhaps not unexpected given Di Vesta and Moreno's (1993) 

contention that GPA is "a conglomerate not only of 

achievement, but of ability, program requirements, semantic 

(prior) knowledge, collegiate context, teacher bias, and so 



121 

on" (p. 52). It should be noted that again, gender 

differences were observed in subsequent stepwise regressions 

conducted separately for the male and female samples. SAT 

composite score was predictive of GPA for the males but not 

for the females. Thus, the variance in GPA accounted for by 

SAT composite score found in the combined sample was largely 

due to the male participants. 

With regard to the combined sample, multiple 

correlations revealed a significant positive correlation 

between the Monitoring factor and GPA, a finding which is 

consistent with Di Vesta and Moreno's (1993) results. In 

contrast, the Coping factor was not associated with GPA. 

Similarly, the Repetition and Integration factors were not 

related to GPA. As discussed earlier, and as Di Vesta and 

Moreno (1993) suggest, "the effectiveness of study skills is 

task-related and so is expected to have only little 

predictive validity for GPA as a general criterion (of 

academic success)" (p. 52). With regard to gender 

differences, the intercorrelations between the CSI factors 

and GPA were replicated in the female sample (see Table 24), 

but not in the the male sample (see Table 23). These 

findings further support the need to examine gender 

differences in future studies employing the Cognitive Skills 

Inventory. 
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The lack of correspondence between estimated FSIQ and 

GPA in this study would appear to contradict the notion that 

GPA is an aggregate index comprising achievement, ability, 

and so forth. On the surface, this finding would appear to 

suggest that intellectual capacity has little to do with 

academic success in the college environment. However, it 

should be noted that 95.8% of the current sample attained 

estimates of intelligence in the average range or above. 

Together with the results of the multiple regression with 

neurocognitive measures entered as predictors, the following 

tentative conclusion is offered. When college students 

possess at least average intelligence and intact 

neurocognitive skills, the degree of success in academic 

endeavors is a function of factors other than inherent 

capabilities. 

Ruling out neurocognitive factors appear to lend 

support to alternative explanations for poor academic 

adjustment. Indeed, it is commonly accepted that possessing 

a particular skill does not necessarily mean that the 

individual will apply that skill consistently if at all. 

Courses for academic underachievers designed to focus solely 

on enhancing memory skills and so forth may be missing the 

point. At issue may not be skill deficits per se, but 

barriers to skill application involving a variety of factors 
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subsumed under the psychoemotional/personality rubric. 

Brown (1994) for example, found that personality factors 

were the best predictors of GPA, as compared to SAT Verbal 

and Mathematics scores as well as measures of symbolic and 

logical reasoning. In assessing the needs of academic 

underachievers, the question goes beyond "What study skills 

do you lack or wish to improve on?" to "What gets in the way 

of your applying the skills you already have?" Further 

research is needed to examine the interaction between 

neurocognitive skills and the academic, social-

environmental, and personality factors described by Russell 

and Petrie (1992) as predictors of academic adjustment and 

success. 

In conclusion, the results reported in this study 

should be interpreted with caution. First, current findings 

were based on data collected from a limited number of 

participants. Additionally, the students who participated 

potentially possess characteristics differing from those who 

did not. This is particularly likely within the sub-sample 

of study skills students who volunteered when offered 

monetary incentive. This brings into question issues of 

generalizability to the larger population of underachieving 

students. 
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Second, the neuropsychological instruments employed 

were originally designed to discriminate between brain-

injured and intact individuals. Given that the majority of 

participants performed well within the normal range, 

negative findings may reflect a ceiling effect. Subtle 

differences in efficiency of performance may have gone 

undetected. Alternatively, the academic setting may demand 

a different set of neurocognitive skills untapped by 

instruments employed in this study. 

Third, the ecological validity of neuropsychological 

testing has been questioned within the professional 

community. In clinical settings, it is not uncommon to find 

brain-injured individuals performing well within the normal 

range on neurocognitive measures despite dismal functioning 

in activities of daily living. The functional implications 

of neurocognitive findings are questioned, not only with 

regard to the current sample, but for the population at 

large. A related issue involves the transfer of skills from 

structured to unstructured settings. Rockers, Harrell, and 

Mercer's (1994) study on college students' performance on 

the Category Test is particularly relevant in this regard. 

When less guidance was provided, participants' performance 

on this problem-solving task was poorer than that exhibited 

with standardized administration; the degree of structure 
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imposed influenced performance levels. Expanded further, 

this implies that how individuals perform within the 

structure of the test setting may not relate to how they 

actually function elsewhere. 

Finally, applying findings from nomothetic research 

approaches to the individual requires extraordinary caution. 

This approach presumes that individuals grouped together on 

a particular characteristic are relatively homogeneous. 

Consequences of false positives and false negatives may be 

quite serious for individuals who fail to conform to the 

"average" profile of their reference group. 
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INFORMED CONSENT 

I, (Name) (Soc. Sec. No.). 
agree to participate in a study which examines my problem-solving, 
judgment, reasoning, memory, tactile, and motor functioning. The 
purpose of this study is to investigate the relationship between 
cognitive skills and academic performance. From the results of the 
study, the investigator hopes to contribute information that will 
facilitate improvement of academic assistance programs such as study 
skills courses. 

As a participant, I understand that I will be expected to 
participate in approximately 3 hours of testing. Testing will include 
filling in questionnaires relating to my academic standing and history, 
current health status, health history, and study skills. Testing will 
also include performance on a variety of experimental tasks that measure 
problem-solving, abstract thinking, memory, coordination, reading, 
writing, and arithmetic skills. In addition, I agree to grant the 
investigator access to my academic records, specifically for high school 
grades, high school rank, Scholastic Aptitude Test (SAT) and/or American 
College Testing program (ACT) scores, and first year college grades. 

I have been informed that, to maintain my anonymity, all 
information obtained in this study will be recorded with a code number 
that will allow the investigator to determine my identity. At the 
conclusion of this study, the key that relates my name with my assigned 
subject identification code will be destroyed. I agree that any data 
obtained from this research may be used for publication or education. I 
have also been informed that the data is being collected under 
experimental research conditions. Therefore, I hereby waive any future 
access to the data obtained. 

I understand that my participation is completely voluntary and that 
for each half-hour of involvement in testing, I will receive one extra 
credit point. Additionally, upon completion of testing, my name will be 
entered into a lottery whereby I will have approximately a 1 in 25 
chance of winning $50. I also understand that there is no personal risk 
directly involved with this research, and that I am free to withdraw my 
consent and discontinue participation in this study at any time. A 
decision to withdraw from the study will not affect my academic standing 
and I will receive full credit points for the time period that I 
participated in the study prior to my withdrawal. However, by 
withdrawing, I will forfeit my chances of entering the lottery. 

If I have any questions or problems that arise in connection with 
my participation in this study, I should contact Kathy Saine, the 
principle investigator, at (214)-594-8456 or Dr. Ernest Harrell, the 
investigator's supervisor at (817)- 565-2371. 

Date Participant's Signature 

Date Investigator's Signature 

THIS PROJECT HAS BEEN REVIEWED BY UNIVERSITY OF NORTH TEXAS COMMITTEE 
FOR THE PROTECTION OF HUMAN SUBJECTS (Phone: 817-565-3940) 
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DEMOGRAPHICS 

[1-3] Subject ID: [4 -9 ] Date of Birth (Month/Day/Year): 
[10-11] Age: [12] Sex (circle one): 1 = Male 2 = Female 

[13] Ethnic Background (circle one): 1 = White 2 = Black 3 = Hispanic 4 = Asian/Oriental 
5 = Native American 6 = Other, Specify: 

[14] Primary Language: 1 = English 2 = Spanish 3 = Other, Specify: 

[15] Current Educational Level: 1 = Freshman 2 = Sophomore 3 = Junior 4 = Senior 

[16] Are you currently enrolled in UCRS 1000 (Study Skills)? 1 = Yes 2 = No 

[17] Marital Status: 1 = Single 2 = Married 3 = Divorced 4 = Widowed 

[18] Family income: 1 = Less than $8,000 2 = $8,000 - $14,000 3 = $15,000 - $20,000 
4 ss $20,000 - $30,000 5 = $30,000 -$45,000 6 = $45,000 - $60,000 
7 = over $60,000 

EDUCATION 

[19] Were you ever held back in school? 1 = Yes 2 = No 

[20-21] If held back, circle grade(s): 1 2 3 4 5 6 7 8 9 10 11 12 

[22] Were you ever in Special Education classes or Resource Room in school? 1 = Yes 2 = No 

[23 - 28] If Yes, circle subjects) for which you received assistance: 

1 = Reading 4 = Math 

2 = Spelling 5 = Social Studies 

3 = Writing 6 = Other, specify: 

[29-30] In what grades did you receive assistance ? 1 2 3 4 5 6 7 8 9 10 11 12 

[31 - 37] Rank the following in order of easiest to most difficult subjects: (1 = Easiest 7 = Most Difficult) 

English 

Math 

Jlistory 

.Art 

.Science 

Social Studies 

.Other Languages 

[38 - 41] Have you been diagnosed by a professional (that is, a psychiatrist, psychologist, or mental health 
professional, but not a teacher or parent) as having any of the following? 

Learning disability 1 = Yes 2 = No Age at diagnosis: 

Speech impairment 1 = Yes 2 = No Age at diagnosis: 
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HEALTH SURVEY 

Please indicate if you have ever had the following conditions. Also make a check mark in the appropriate column if it 

is a current condition. 

1 = Yes 2 = No Check if current condition 

[42] Measles 

[43] German measles 

[44] Mumps 

[45] Chicken pox 

[46] Whooping Cough 

[47] Diphtheria 

[48] Scarlet fever 

[49] Meningitis 

[50] Encephalitis 

[51] High fever 

[52] Convulsions 

[53] Allergy 

[54] Hay fever 

[55] Broken bones 

[56] Surgery 

[57] Ear problems 

[58] Fainting spells 

[59] Asthma 

[60] Eczema or hives 

[61] Rheumatic fever 

[62] Epilepsy 

[63] Tuberculosis 

[64] Arthritis 

[65] Anemia 

[66] Jaundice/hepatitis 

[67] Diabetes 

[68] Cancer 

[69] High blood pressure 

[70] Heart disease 

[71] Eating problems 

[72] 

[73] 

[74] 

[75] 

[76] 

[77] 

[78] 

[79] 

[80] 

[81] 

[82] 

[83] 

[84] 

[85] 

[86] 

[87] 

[88] 

[89] 

[90] 

[91] 

[92] 

[93] 

[94] 

[95] 

[96] 

[97] 

[98] 

[99] 

[100] 

[101] 
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Have you experienced the following conditions within the past 6 months (Yes/No)? If so, have these conditions 
interfered with your academic performance (Yes/No)? 

[102] 

[103] 

[104] 

[105] 

[106] 

[107] 

[108] 

[109] 

[110] 

[HI] 

[122] 
[123] 
[124] 
[125] 

Frequent headaches 

Anxiety 

Depression 

Concentration difficulty 

Blurred or double vision 

Trouble thinking 

Irritability 

Fatigue 

Sensitivity to bright lights 

Sensitivity to loud sounds 

Past 6 months 
1 = Yes 2 = No 

Interfered with Academics 
1 = Yes 2 = No 

[112] 

[113] 

[114] 

[115] 

[116] 

[117] 

[118] 

[119] 

[120] 

[121] 

HAND PREFERENCE SURVEY 

Please indicate which hand you typically use: 1 = Right 2 = Left 3 = Either 

Writing 
Throwing a ball 
Hammer a nail 
Brushing teeth 

[126] Drawing 
[127] Cutting with scissors 
[128] Cutting with knife 
[129] Eating with a spoon 

MEMORY SCREEN 

For each of the following, indicate degree to which it applies to your current status. 

[130] Forgets where car was parked 0 1 2 3 4 
[132] Loses car keys or house keys 0 1 2 3 4 
[133] Forgets directions 0 1 2 3 4 
[134] Forgets why entered a room 0 1 2 3 4 
[135] Forgets content of daily conversations 0 1 2 3 4 
[136] Forgets groceries 0 1 2 3 4 
[137] Gets lost when driving 0 1 2 3 4 
[138] Forgets store locations in shopping center 0 1 2 3 4 
[139] Forgets yesterday's breakfast 0 1 2 3 4 
[140] Forgets appointment dates 0 1 2 3 4 
[141] Loses wallet or pocketbook 0 1 2 3 4 
[142] Loses items around the house 0 1 2 3 4 
[143] Forgets yesterday's newspaper stories 0 1 2 3 4 
[144] Forgets recent telephone conversations 0 1 2 3 4 
[145] Forgets faces of new acquantainces 0 1 2 3 4 
[146] Forgets who telephoned recently 0 1 2 3 4 
[147] Forgets who you saw yesterday 0 1 2 3 4 
[148] Forgets television news stories 0 1 2 3 4 
[149] Forgets where you went today. 0 1 2 3 4 
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HEAD INJURY SCREEN 

[150] Have you ever experienced whiplash? 1 = Yes 2 = No 
[151] If yes, number of times: 
[152 - 157] Age(s) at occurence: 

[158] Have you ever suffered a blow to the head or been hit on the head that was accidental or intentional? 
1 = Yes 2 = No 

If yes, complete the following for each occurrence: 1st 2nd 3rd 4th 

[159-164] Age at time of injury: 

[165-167] Injury resulted from: 
1 = Fall 
2 = Sports 
3 = Car accident 
4 = Hit by a blunt object 
5 = Other (specify) 

[168 -170] Dazed or Lost Consciousness: 
0 = Not dazed and did not lose consciousness 
1 = Dazed but did not lose consciousness 
2 = Lost consciousness for less than 20 mins. 
3 = Lost consciousness for between 21 mins to 1 hour 
4 = Lost consciousness for between 1 - 2 4 hours 
5 = Lost consciousness for between 1 - 7 days 
6 = Lost consciousness for more than 7 days 

[171-176] Number of days hospitalized: 

[177 - 179] The head injury resulted in: 
0 = No observable injuries 
1 = Stitches 
2 = Skull fracture 
3 = Concussion 
4 = Brain injury as indicated by CT scans or other exams. 

[180 -182] Memory loss for events prior to the injury: 
0 = None 
1 = Less than 1 hour 
2 = 1 - 24 hours 
3 = 1 to 7 days 
4 = More than 7 days 

[183 - 185] Memory loss for events after injury 
(not including unconscious period): 

0 = None 
1 = Less than 1 hour 
2 = 1 - 24 hours 
3 = 1 to 7 days 
4 = More than 7 days 
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Name: 

COGNITIVE SKILLS INVENTORY 

This questionnaire is intended to survey what study methods are actually used by college students. THERE ARE 
NO RIGHT OR WRONG RESPONSES. Please work rapidly, but be as accurate as you can. Thank you. 

For each item use the following scale, and circle the letter that indicates best how often you use the defined study 
procedure. Please be certain that you circle the correct letter for the correct item. Be certain to answer each item. 
DO NOT SKIP ANY. There should be only one letter circled for each item. 

Read each item carefully. Remember, YOUR ANSWERS SHOULD REFLECT HOW YOU TYPICALLY 
STUDY, NOT HOW YOU THINK YOU SHOULD STUDY. 

A=NEVER B=HARDLY C=OCCASIONALLY D=USUALLY E=ALWAYS 

1. Reread difficult parts of your textbook. A B C D E 

2. Recopy notes taken in class. A B C D E 

3. Think of possible test questions and answer them as you study. A B C D E 

4. Look for analogies between new ideas in the text and things you already know. A B C D E 

5. Reorganize class notes. A B C D E 

6. Before reading a chapter for the first time, tiy to get a general idea of the main 
points it will cover. 

A B C D E 

7. Try to think of practical applications and everyday examples of the ideas in the text A B C D E 

8. Go over and over the material to really stamp it in. A B C D E 

9. Organize related chapters into groups and think about their relationship. A B C D E 

10. Make lists of pieces of information to remember and try to recall later. A B C D E 

11. Write out certain items (ex: definitions). A B c D E 

12. Summarize main points in your own words. A B c D E 

13. Repeat the material from the textbook over and over to yourself. A B c D E 

14. Form mental images or pictures of what you read as you study. A B c D E 

15. Memorize important paragraphs. A B c D E 

16. Keep the main ideas in mind while reading or reviewing a chapter. A B c D E 

17. Paraphrase parts of the text in own words. A B c D E 

18. Organize, in your mind, related ideas and topics discussed in more than one chapter. A B c D E 

19. Make the material as meaningful as possible by relating it to what you already know. A B c D E 

20. Recall subtopics of a textbook assignment in your own words. A B c D E 

21. Highlight or underline important statements in the text A B c D E 
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USING THE SAME SCALE AS PRESENTED IN THE INTRODUCTION (A=NEVER TO 
E=ALWAYS) RATE HOW OFTEN THE FOLLOWING HAPPENS TO YOU: 

22. You generally help your memory by using special study methods or memory tricks. A B C D E 

23. When the instructor asks questions in class you immediately can give the right 
answer. 

A B C D E 

24. You have difficult interpreting questions on a test A B C D E 

25. You study for examinations expecting that instructors will take questions directly out 
of the book (lecture) or old exams. 

A B C D E 

26. When studying you recognize when you have studied enough to pass a test A B C D E 

27. When taking a multiple choice test you generally know which of your answers are 
right 

A B C D E 

28. When taking a essay test you know just what to put down on the test A B C D E 

29. You can generally tell when you comprehend information in a text or lecture. A B c D E 

30. When you can't comprehend a text or lecture you generally know what to do to help 
your comprehension at that point 

A B c D E 

31. you generally know where to find information in the text to help you comprehend. A B c D E 

ESTIMATE HOW OFTEN THE FOLLOWING HAPPEN TO YOU ON THE SAME 
(A=NEVER to E=ALWAYS) 

SCALE 

22. Have trouble getting motivated to start studying. A B c D E 

23. Generally plan a study schedule. A B c D E 

24. Use a studv schedule once vou have made it A B c D E 

25. Generally can gauge when you are or are not making progress in studying an 
assignment 

A B c D E 

26. Can gauge how much progress vou have made toward completing an assignment A B c D E 

27. Become anxious about finishing an assignment A B c D E 

28. Emotions such as fear, frustration, anxietv. anger, and/or guilt about studving are 
distracting when you study. 

A B c D E 

29. You become too optimistic about the time it takes to study a lesson...so you become 
anxious since you underestimated the time you need to finish an assignment 

A B c D E 

30. You become very anxious or "nervous" when you are studying for a test or when you 
are taking a test. 

A B c D E 
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ORDER OF TESTS 

Consent Form 

Selective Reminding Test 

Rey Complex Figure 

Motor Functioning 

Tactile Functioning 

Selective Reminding Test - Delayed 

Rey Complex Figure - Delayed 

Logical Memory 

Booklet Category Test 

Trail Making Test 

Logical Memory - Delayed 

WRAT-R Reading 

Break 

Paced Auditory Serial Addition Test 

Wisconsin Card Sorting Test 

WRAT-R Spelling 

WAIS-R Vocabulary 

WAIS-R Similarities 

WAIS-R Arithmetic 

WAIS-R Block Design 

WRAT-R Math 

Tactual Performance Test 

Cognitive Skills Inventory 

Background Survey 

Debriefing 
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Table 1 

Summary of Probationary Group Demographic Information 

Variable Frequency Percent M sp 

Sex 

Males 14 56 

Females 11 44 

Age in years 20.84 2.56 

Education 

Freshmen 14 56 

Sophomore 4 16 

Junior 3 12 

Senior 4 16 

Ethnicity 

Caucasian 20 80 

African-Americai 3 12 

Hispanic 2 8 

Asian-American 0 0 

Bi-racial 0 0 

Language 

English 25 100 

Other 0 0 

(table continues) 
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Variable Frequency Percent M fiH 

Marital Status 

Single 23 92 

Married 2 8 

Hand Preference 

Right 20 80 

Left 5 20 
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Table 2 

Summary of Non-Probationary Group Demographic Information 

Variable Frequency Percent M 2D. 

Sex 

Males 32 

Females 38 

Age in years 

Education 

Freshmen 42 

Sophomore 12 

Junior 9 

Senior 7 

Ethnicity 

Caucasian 51 
African-America 7 
Hispanic 5 
Asian-American 5 

Bi-racial 2 

Language 

English 69 

Other 1 

46 

54 

60 

17 

13 

10 

73 
10 

7 
7 

99 

1 

19.86 1.91 

{table continues] 
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Variable Frequency Percent M SD 

Marital Status 

Single 69 98 

Married 1 1 

Hand Preference 

Right 62 89 

Left 8 11 
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Table 3 

Chi-Square and T-Test Results on Demographic Information 

Variable 2 
X value £. value 

Sex 0.78 1 

Age in years 2.01* 93 

Education 0.65 3 

Ethnicity- 2.71 4 

Marital Status 2.60 1 

Hand Preference 1.66 1 

05 
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Table 4 

Past Academic Performance of the Probationary (P) and Non-

Probationary (NP) Students 

P Group (n=25) NP Group (n=70) 

Variable M SD. M na 

High School 

Percentile 

00
 83 9. 30 6 70. 19 22. 56 31 

rank 

SAT13 

Verbal 401. .00 69. ,35 20 428. ,17 74. .22 60 

Math 449. .25 98. .49 20 470. .42 85. .46 60 

Composite 853. .25 154. .04 20 910. ,75 130. ,94 60 

ACT 

English 20. .00 3. .71 9 21. .64 3. , 66 33 

Math 18. .22 2, .05 9 19. .73 3. .88 33 

Reading 18. .33 8 .70 9 20, .91 7, .67 33 

Science 17 .78 7, .16 9 20 .18 6, .15 33 

Composite 19 .89 2 .15 9 21 

O
 

C
O
 3 .25 33 

a Number of Subjects with data available. 

b Includes SAT equivalent scores transformed from 

ACT scores 
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Table 5 

Mean Scores on Neurocognitive Tests for Probationary (P) and 

Non-probationary (NP) Students 

Variable 

P Group NP Group (n=70) 

Variable M 2D. M sn 

Intellectual Ability 

WAIS-R 

Vocabularya 10.36 1.29 10.93 2.20 

Arithmetic3 10. 64 2.40 10.44 2.21 

Similarities3 11. 60 2.02 11.77 2.36 

Block Design3 11.72 2.57 11.03 2.89 

Full-Scale IQ 106.76 7.56 106.61 10. 64 

Academic Skills 

WRAT-R 

Readingb 105.00 12.89 107.81 10.45 

Spelling15 102.60 13.10 106.97 8.84 

Mathb 98.56 12.66 102.56 10.56 

(table continues) 
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(n=7 0) 

Variable H sn M sn 

Global Cognitive Functioning 

Booklet Category Test 

Trial 1 .00 .00 .06 .38 

Trial 2 .12 .33 .17 .38 

T: Trial 3 10.64 9.99 9.17 9.82 

Trial 4 2.76 2.30 4.31 4.42 

Trial 5 10.08 5.42 10.19 5.42 

Trial 6 4.60 4.28 4.10 3.80 

Trial 7 1.96 1.49 2.06 1.77 

Total 30.16 15.57 30.06 16.36 

Paced Auditory Serial Addition Test 

Trial 1 43.56 6.89 45.01 5.63 

Trial 2 40.04 8.13 39.13 6.58 

Trial 3 35.36 8.84 36.38 6.54 

Trial 4 29.88 8.27 30.55 6.02 

Trail Making Test 

Trails A Timec 23.08 6.10 22.29 5.69 

Trails B Timec 50.92 14.14 48.74 14.97 

(table continues) 
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P GrQUP (11 = ̂ ) NP flrmin (n=701 

m sn m sn 

Tactual Performance Test 

Dominant Hand0 282 .12 102 .38 318 .06 112 .04 

Non-Dominant Handc 223 .80 90 .94 234 .37 112 .03 

Both Handsc 125. .00 57, .17 130, .43 48. .31 

Total Time0 630, .84 209, .35 682, .87 224, .44 

Wisconsin Card Sorting Test 

No. of Categories 5. .83 .64 5, .79 .78 

No. of Trials 90. .04 18, .40 87, .84 18, .73 

Total Correct 72. .17 9, .88 69, .61 8. .28 

Total Error 17. .87 10, .21 18. .23 12, .58 

Persevervative Responses 9. .87 6, .49 10. .17 8. .54 

Perseverative Errors 9. .50 5. .88 9. .51 7. .30 

Non-perseverative Errors 8. .37 4. .72 8. ,71 6. .55 

Perseverative Error % 9. ,99 3. .94 9. .97 5. ,24 

Trials to 1st Category 12. ,37 4. ,14 12. .73 5. ,29 

Conceptual Responses 77. .35 9. ,27 77. ,07 12. ,26 

Failure to Maintain Set ,54 ,78 ,47 ,83 

Learning to Learn -1. ,37 3. ,39 — .69 2. .92 

(table continues 1 
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Variable 

P Group f 11=25) NP Grnnn (n=7fn 

M 2R M SD 

Verbal Memory 

Wechsler Memory Scale 

Logical Memory 

(Story 1) 

Logical Memory 

Delayed (Story 1) 

Selective Reminding Test 

14.64 

13.52 

2 . 6 6 

3.34 

15.07 

13.63 

3.23 

3.27 

Intrusions 1. .40 2. .12 1. .13 1. .60 

Total Recalled 120. .76 10. .02 121. .91 10, .49 

Long-Term Retrieval 111. .88 14. .80 112. ,76 17. .85 

Short-Term Recall 8, .88 5. .63 7. ,73 5. .45 

Long-Term Storage 117. .80 12. .25 119. ,51 13, .51 

Consistent LTR 91. .88 27, ,92 95. ,03 27. .38 

Random LTR 20. .00 15, .65 19. ,16 15. .32 

Reminders 34. .84 9, ,60 33. .81 10, .16 

Cued Recall Total 11. .24 1. .01 11. .29 .90 

Multiple-Choice Total 11. .96 .20 11. ,96 .27 

Delayed Recall 10. .88 1, .17 10. ,97 1, .18 

Delayed Cued Recall 11. .40 l'. .04 11. ,66 .76 

Delayed Multiple Choice 11. .96 .20 11. .99 .12 

(table continues) 
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(n=7 0) 

Variable M SR M sn 

Non-Verbal Memory 

Rey Complex Figure Test 

Copy Total 34.52 2.52 35.07 1.76 

Immediate Total 23.00 5.03 23.63 6.39 

Delay Total 22.20 5.13 23.27 6.52 

Tactile Performance Test 

Memory 7.24 1.56 7.56 .1.36 

Localization 5.20 2.36 4.90 2 .32 

Motor Skills 

Dominant Hand 47.15 5.77 46.14 6.46 

Tapping 

Non-Dominant Hand 43.76 5.23 43.97 5.19 

Tapping 

Dominant Hand 10.20 1.47 10.23 1.50 

Unimanual 

Non-Dominant Hand 10.00 1.71 10.07 1.64 

Unimanual 

Alternating Hand Clench 14.40 3.21 14.14 3.55 

Right 2 Left 1 15.84 3.95 15.46 3.17 

Left 2 Right 1 14.88 4.00 14.59 2.78 

Motor Inhibition Errors 1.20 1.00 .94 1.05 

(table continues) 
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Variable 

P Group (n=35) NP Group (n=70) 

M 2H M 2H 

Finger Recognition 

Dominant Hand 

Finger Recognition 

Nondominant Hand 

Dominant Hand 

Simultaneous Finger 

Recognition 

Non-Dominant Hand 

Simultaneous Finger 

Recognition 

Dominant Hand 

Number Writing 

Non-Dominant Hand 

Number Writing 

Tactile Skills 

.12 .44 

. 08 .40 

.88 1.20 

.88 1.20 

2 . 8 4 2 . 4 4 

2 . 4 4 2 . 6 9 

06 

.07 

.23 

.31 

.96 1 .07 

.96 1 .07 

2 . 5 4 2 . 2 6 

2 .37 2 . 4 4 

Scaled Score 

Standard Score 

Time in seconds 
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A B C D E F G 

A. FISQ .61* .69* .74* .35* .07 .39* 

B. SAT-Verbal .56* .84* .57* .28 .30 

C. SAT-Math .86* .32 .10 .55* 

D. SAT-Composite .55* .25 .49* 

E. WRAT-R Reading .69* .28 

F. WRAT-R Spelling .28 

G. WRAT-R Math 

*p < .001 
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Table 7 

Intercorrelations of FSIQ and Global Cognitive Skills 

B 

A. FISQ -.19 -.43* .08 .22 .39* -.43* 

B. WCST Perseverative .23 .01 .02 -.08 .01 

Responses 

C. Category Test -.08 .15 -.25 .33* 

Total Errors 

D. Trails A Time .34* -.10 .00 

E. Trails B Time -.30* .08 

F. PASAT Trial 4 -.36* 

G. TPT Total Time 

*p < .001 
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Table 8 

Intercorrelations of FSIQ and Verbal Memory 

A B C D E F G 

A. FISQ .24 .23 .20 .20 .00 .07 

B. Logical Memory .85 .29 .24 .25 .04 

C. Logical Memory 

Delayed 

.21 .18 .23 .03 

D. SRT Total 

Recalled 

.93* .53* .08 

E. SRT Consistent 

Long-Term Retrieval 

.52* .07 

F. SRT Delayed 

Recalled 

.06 

G • Memory Screen 

Total 

*p < .001 
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Intercorrelations of FSIQ and Non Verbal Memory 
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A B C D E F 

A. FSIQ .26 .22 .21 .29 .29 

B. Rey Copy .42* .42* .00 .09 

C. Rey Immediate .93* .38* .31* 

D. Rey Delayed .40* .35* 

E. TPT Memory .61* 

F. TPT Localization 

*p < .001 
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Intercorrelations of FSIQ and Motor Skills 
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B D E H 

A. FSIQ 

B. DH Tapping 

C. NDH Tapping 

D. DH Unimanual 

E. NDH Unimanual 

F. R2L1 

G. L2R1 

H. Motor Inhibition 

01 08 

.75* 

06 

28* 

.25* 

05 .09 

18 .37* 

18 .33* 

,69* .42* 

.29** 

.04 

. 22 

.19 

.32* 

.31* 

.69* 

-.05 

-.05 

- . 0 6 

-.16 

-.01 

-.17 

-.03 

*£ < .001 

**a < -01 

FSIQ - Full Scale IQ 

DH - Dominant Hand 

NDH - Non-Dominant Hand 

R2L1 - Tap right hand twice, left hand once 

L2R1 - Tap left hand twice, right hand once 
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Table 11 

Intercorrelations of FSIQ and Tactile Functioning 

B C D E F G H I 

A .10 .03 -.25** -.25** .24** .12 -.04 .05 

B .69 .24** .24** -.05 -.05 .09 .00 

C .13 .13 -.04 -.05 -.05 -.17 

D 1.00* .05 .05 .10 .24* 

E .05 .05 .10 .24* 

F .24** .14 . 27** 

G -.01 .20 

H .69** 

*12 < .001 

**E, < -01 

A = Full-Scale IQ 

B = Dominant Hand Recognition 

C = Non-Dominant Hand Recognition 

D = Dominant Hand Simultaneous Stimulation 

E = Non-Dominant Hand Simultaneous Stimulation 

F = Dominant Hand Tactile Imperception 

G = Non-Dominant Hand Tactile Imperception 

H = Dominant Hand Finger Tip Number Writing 

I = Non-Dominant Hand Finger Tip Number Writing 
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Table 12 

Group Effect of MANOVAs/MANCOVAs for Probationary (P) and 

Non-Probationary (NP) on Neurocognitive Domains 

Wilk's Hypothesized Error Multivariate 

Domain Lambda d£ d£ E 

Academic Skills* .92 5.00 73.00 1.33 

Global Cognitive .98 6.00 85.00 .36 

Skills* 

Verbal Memory .99 6.00 88.00 .17 

Nonverbal Memory .94 5.00 89.00 1.14 

Motor Skills .97 8.00 86.00 .37 

* MANCOVAs with FSIQ as covariate 
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Table 13 

Summary of Univariate F-tests on Neurocognitive Domains for 

the Main Effect of Group (Probationary v. Non-Probationary) 

Domain 

Variable Error SS Error MS E 

Academic Skills 

SAT Verbal 257272 .74 1.77 3341. 20 2.89 

SAT Math 312408 .10 1.77 4057. 24 1.29 

WRAT Reading 6743 .03 1.77 87. 57 .01 

WRAT Spelling 5612 .62 1.77 72. 89 1.50 

WRAT Math 8281 .07 1.77 107. 54 .76 

Global Cognitive Skills 

WCST PSV Responses 5664 .53 1.90 62. 93 .05 

Category Total 19154 .51 1.90 121. 82 .02 

Trails A 3061 .07 1.90 34. 01 .60 

Trails B 19087 .06 1.90 212. 07 .56 

PASAT 4 3519 .97 1.90 39. 11 .23 

TPT Total 3663311 .45 1.90 40703. 46 .86 

(table continues) 
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Domain 

Variable Error SS df. Error MS 

Verbal Memory-

Logical Memory 

Logical Memory 

Delayed 

SRT Total Recall 

SRT Consistent 

Long Term Recall 

SRT Delayed Recall 

Memory Screen Total 

Non Verbal Memory 

890.40 1.93 9.57 

1016.58 1.93 10.93 

10006.04 

70450.58 

1.93 107.59 

1.93 757.53 

128.58 1.93 1.38 

6593.94 1.90 70.90 

.36 

. 02 

.23 

.24 

.11 

.10 

Rey Copy Total 366 .88 1. 93 3 .94 1.12 

Rey Immediate Total 3422 .34 1. 93 36 .79 .20 

Rey Delay Total 3563 .84 1. 93 38 .32 .55 

TPT Memory 185 .83 1. 93 1 .99 .93 

TPT Localization 504 .30 1. 93 5 .42 .31 

(table continues) 
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Variable Error SS d£ Error MS E 

Motor Functioning 

DH Tapping 3676.05 1.93 39 .52 .48 

NDH Tapping 2511.50 1.93 27 .00 .03 

DH Unimanual 206.34 1.93 2 .21 .01 

NDH Unimanual 256.64 1.93 2 .75 .03 

Hand Clench 1116.57 1.93 12 .00 .10 

Right 2 Left 1 1068.73 1.93 11 .49 .23 

Left 2 Right 1 917.62 1.93 9 .86 .16 

Motor Inhibition 99.77 1.93 1 .07 1.14 

Tactile Functioning 

DH Recognition 8.41 1.93 .09 .80 

NDH Recognition 10.48 1.93 .11 .01 

DH Simultaneous 113.51 1.93 1 .22 .09 

NDH Simultaneous 113.51 1.93 1 .22 .09 

DH Imperception 6.64 1.93 .07 1.32 

NDH Imperception 7.51 1.93 .08 1.36 

DH Number 494.73 1.93 5 .31 .31 

NDH Number 584.50 1.93 6 .28 .01 
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Table 14 

Frequency of Impaired and Normal Performance on 

Neurocognitive Tests in Probationary (P) and Non-

Probationary (NP) Students 

P Group NP Group 

Test n Freq. % Freq. % % 2 

Global Cognitive Skills 

Category Test Total 95 .91 

Impaired 4 4.2 10 10.5 

Non-Impaired 21 22.1 60 63.2 

PASAT Trial 4 95 1.69 

Impaired 4 4.2 5 5.3 

Non-Impaired 21 22.1 65 68.4 

Trails A 95 1.07 

Impaired 3 3.2 4 4.2 

Non-Impaired 22 23.2 66 69.5 

Trails B 95 .11 

Impaired 1 1.1 4 4.2 

Non-Impaired 24 25.3 66 69.5 

TPT Total Time 95 .00 

Impaired 4 4.2 11 11.6 

Non-Impaired 21 22.1 59 62.1 

(table continues) 
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P Group NP Group 

Test u Freq. % Freq. % 

WCST PSV Responses 95 .09 

Impaired 2 2.1 7 7.4 

Non-Impaired 23 24.2 63 66.3 

Verbal Memory 

LM Immediate 95 1.11 

Impaired 0 0 3 3.2 

Non-Impaired 25 26.3 67 70.5 

LM Delayed 95 .36 

Impaired 0 0 1 1.1 

Non-Impaired 25 26.3 69 72.6 

SRT Total Recall 95 .07 

Impaired 6 6.3 15 15.8 

Non-Impaired 19 20.0 55 57.9 

SRT CLTR 95 .36 

Impaired 11 11.6 26 27.4 

Non-Impaired 14 14.7 44 46.3 

(table continues) 
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P Group NP Group 

Test a Freq. % Freq. 

SRT FR Delayed 

Impaired 

Non-Impaired 

95 

4 4.2 

21 22.1 

Non-Verbal Memory 

95 

2 2.1 

23 24.2 

Rey Copy Total 

Impaired 

Non-Impaired 

Rey Immediate Memory 95 

Impaired 2 2.1 

Non-Impaired 23 24.2 

Rey Delayed Memory 95 

Impaired 4 4.2 

Non-Impaired 21 22.1 

TPT Memory 95 

Impaired 7 7.4 

Non-Impaired 18 18.9 

TPT Localization 95 

Impaired 4 4.2 

Non-Impaired 21 22.1 

12 

58 

2 

68 

9 

61 

8 

62 

14 

56 

9 

61 

. 02 

12.6 

61.1 

1.21 

2.1 

71.6 

9.5 

64.2 

8.4 

65.3 

14.7 

58.9 

9.5 

64.2 

.42 

35 

68 

.15 

(table continues! 
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P Group NP Group 

Test Freq. % Freq. % 

Motor Skills 

DH Tapping 95 .37 

Impaired 3 3 .2 12 12 .6 

Non-Impaired 22 23 .2 58 61 .1 

NDH Tapping 95 1.85 

Impaired 3 3 .2 3 3 .2 

Non-Impaired 22 23 .2 67 70 .6 

DH - Dominant hand 

LM - Logical Memory 

NDH - Non-dominant hand 

PASAT - Paced Auditory Serial Addition Test 

SRT FR Delayed - Selective Reminding Test delayed 

free recall 

SRT CLTR - Selective Reminding Test Consistent 

long-term retrieval 

TPT - Tactual Performance Test 

WCST PSV Responses - Wisconsin Card Sorting Test 

perseverative responses 
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Table 15 

Head Injury Frequency in Probationary (P) and Non-

Probationary (NP) Students 

P GrOUP (11 = 3*7) NP flrmin (n=7m 

Variable n Freg. % Freg. % 

No Head Injury 45 11 11.7 34 36.2 

One Head Injury 28 9 9.6 19 20.2 

Two Head Injuries 10 2 2.1 8 8.5 

Three Head Injuries 5 2 2.1 3 3.2 

Four Head Injuries 6 1 1.1 5 5.3 
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Table 16 

Causes and Sequelae of Head Injuries in Probationary (P) and 

Non-Probationary (NP) Students 

Variable 

P Group 

Freq. 

NP Group 

Freq. X 

1st Head Irriurv (n=49) 

Cause 7.67 

Fall 3 6.1 13 26.5 

Sports 3 6.1 10 20.4 

Car Accident 1 2.0 5 10.2 

Hit by Object 2 4.1 5 10.2 

Other 5 10.2 2 4.1 

LOC 1.26 

None 3 6.1 7 14.3 

Dazed only 8 16.3 20 40.8 

< 20 mins. 2 4.1 5 10.2 

21 - 60 mins. 1 2.0 1 2.0 

1 - 2 4 hrs. 0 0.0 1 2.0 

1 - 7 days 0 0.0 1 2.0 

Stitches on Head 3 6.1 9 18.4 .13 

Skull Fracture 0 0.0 3 6.1 1.32 

Concussion 3 6.1 5 10.2 .32 

(table continues) 
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2 Variable Freq. % Freq. % % 

Brain Injury 1 2.0 1 2.0 .44 

Retrograde Amnesia 3.70 

< 1 hr. 0 0.0 2 4.1 

1 - 2 4 hrs. 1 2.0 0 0.0 

PTA 1.709 

< 1 hr. 2 4.1 2 4.1 

1 - 2 4 hrs. 0 0.0 1 2.0 

2nd Head In-inrv (n = 21) 

Cause 2.44 

Fall 1 4.8 3 14.3 

Sports 1 4.8 5 23.8 

Car Accident 1 4.8 4 19.0 

Hit by Object 0 0.0 2 9.5 

Other 2 9.5 2 9.5 

LOC .15 

None 1 4.8 4 19.0 

Dazed only 3 14.3 8 38.1 

<20 mins. 1 4.8 4 19.0 

Stitches on Head 1 4.8 3 14.3 .00 

Skull Fracture 0 0 

Concussion 2 9.5 3 14.3 .95 

Brain Injury 0 0 

(table continues) 
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P Group NP Group 

Variable Freg. % Freg. % %2 

Retrograde Amnesia 0 0 

PTA .18 

< 1 hr. 1 4.8 2 9.5 

3rd Head Injury (n = 11) 

Cause 4.28 

Fall 0 0.0 1 9.1 

Sports 0 0.0 4 36.4 

Car Accident 1 9.1 2 18.2 

Hit by Object 0 0.0 0 0.0 

Other 2 18.2 1 9.1 

LOC 1.76 

None 0 0.0 3 27.3 

Dazed only 2 18.2 4 36.4 

< 20 mins. 1 9.1 1 9.1 

Stitches on Head 1 9.1 2 18.2 .08 

Skull Fracture 0 0 

Concussion 0 0.0 2 18.2 .92 

Brain Injury 0 0 

Retrograde Amnesia 4.44* 

< 1 hr. 1 10.0 0 0.0 

PTA .63 

< 1 hr. 0 0.0 2 20.0 

(table continues) 
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P Group NP Group 

Variable Freq. % Freq. % ^ 

4th Head Iniurv (n = 6) 

Cause 6.00 

Sports 0 0.0 3 50.0 

Car Accident 0 0.0 1 16.7 

Hit by Object 1 16.7 0 0.0 

Other 0 0.0 1 16.7 

LOC .60 

None 0 0.0 1 16.7 

Dazed only 1 16.7 3 50.0 

< 20 mins. 0 0.0 1 16.7 

Stitches on Head 0 0.0 1 16.7 .24 

Skull Fracture 1 16.7 0 0.0 6.00* 

Concussion 0 0.0 1 16.7 .24 

Brain Injury 0 0 

Retrograde Amnesia 0 0 

PTA .24 

< 1 hr. 0 0.0 1 16.7 

* E. < .05 

LOC - Loss of Consciousness 

PTA - Post-Traumatic Amnesia 
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Table 17 

Frequency of Male and Female Subjects with Varying Durations 

of Loss of Consciousness (LQC) Subsequent to Head Injury 

Males. Females Total 

%a £ %b £ 

No LOC 3 6.7 4 

C
N
 

00
 7 7.5 

Dazed Only 10 22.2 18 36.7 28 29.8 

LOC < 20 mins. 9 20.0 1 2.0 10 10.6 

LOC 21 min to 1 hr. 2 4.4 0 0.0 2 2.1 

LOC 1 to 24 hrs. 1 2.2 0 0.0 1 1.1 

LOC 1 to 7 days 1 2.2 0 0.0 1 1.1 

Total 26 57.8 23 46.9 49 52.1 

a Percentage of total male subjects (n = 45) 

b Percentage of total female subjects (& = 49) 

0 Percentage of total sample (N = 94) 
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Table 18 

Frequency of Probationary (P) and Non-Probationary (NP) 

Students Classified as Learning Disabled 

P Group (n=35) NP Group (n=70) 

Freq. % Freq. % 2] 

Reading 1.61 

Disabled 3 3.2 9 9.5 

Average 21 22.1 52 54.7 

Overachieving 1 1.1 9 9.5 

Spelling .99 

Disabled 5 5.3 11 11.6 

Average 19 20.0 52 54.7 

Overachieving 1 1.1 7 7.4 

Math 1.21 

Disabled 6 6.3 14 14.7 

Average 19 20.0 53 55.8 

Overachieving 0 0.0 3 3.2 
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Table 19 

Intercorrelations of GPA, SATC, and Cognitive Measures 

SATC FSIQ WPSV CAT TB CLTR P4 TPT RCF 

GPA .29** .10 .03 -.14 -.21 -.02 .12 .08 .11 

SATC .75* -.20 -.44* -.22 .14 .47* -.30 .21 

FSIQ -.20 -.44* -.23 .20 .39 -.43* .21 

WPSV .25 .02 -.10 -.08 .01 -.11 

CAT .16 .03 -.25 .33* -.28 

TB -.32* -.30* .08 -.04 

CLTR .15 -.01 -.00 

P4 -.36 .09 

TPT -.36* 

* a < .001 

** £ < .01 

CAT - Category Test total errors 

CLTR - Selective Reminding Test consistent long-term 

retrieval 

P4 - Paced Auditory Serial Addition Test Trial 4 

RCF - Rey Complex Figure delayed recall score 

SATC - Scholastic Aptitude Test Composite Score 

TB - Trails B 

TPT - Tactual Performance Test total time 

WPSV - Wisconsin Card Sorting Test perseverative error 
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Table 20 

Mean Scores on the Cognitive Skills Inventory for 

Probationary (P) and Non-Probationary (NP) Students 

Variable P Group (n=25) NP Group (n=7 0) 

M SD. M SH 

Integration Factor 17 .4 5. 79 16. 97 5. 86 

Repetition Factor 15. 32 5. 69 14. 80 4. 89 

Monitoring Factor 16. 56 4. 33 17. 43 3. 06 

Coping Factor 9. 44 4. 58 9. 55 3. 82 

Total Score 86. 72 21. 73 85. 37 14. 51 
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Table 21 

Intercorrelations of the Cognitive Skill Inventory (CSI) 

Subscales, Grade Point Average, and Neurocognitive Skills in 

the Combined Sample 

Integration Monitoring Coping Repetition 

CAT 1 O
 

00
 

-.16 -.12 .31* 

TB -.09 -.02 

LO 
O
 1 1 O

 
CO
 

TPT -.18** .01 -.06 .06 

WPSV -.04 -.18** -.25* -.01 

LM .12 .12 .24** .12 

RCF -.05 -.01 1 o
 

to
 

-.29* 

CLTR -.03 .06 .16 

o
 1 

GPA -.06 .24** 

co 
o
 1 o

 

* £ < .01 

** £ < .05 

CAT - Category Test total errors 

CLTR - Selective Reminding Test consistent retrieval 

LM - Logical Memory percentage retained 

RCF - Rey Complex Figure delayed total score 

TB - Trails B total time 

TPT - Tactual Performance Test total time 

WPSV - Wisconsin Card Sorting Test perseverative responses 
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Table 22 

Intercorrelations of the Subscales of the Cognitive Skills 

Inventory (CSI) 

Monitoring Coping Repetition 

• * * £ < .05 

* Integration .28** -.03 .39 

Monitoring .41* .20* 

Coping .02 

Repetition 

*p < .001 

** p < .01 

• * 
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Table 23 

Intercorrelations of the Cognitive Skill Inventory (CSI) 

Subscales, Grade Point Average, and Neurocognitive Skills in 

the Male Sample 

Integration Monitoring Coping Repetition 

CAT -.28** -.23 -.22 .43* 

TB -.13 .09 -.15 .02 

TPT -.30** -.12 -.03 .17 

WPSV -.19 -.42* -.37* .03 

LM .12 .22 .23 .08 

RCF .01 .06 .09 -.30** 

CLTR -.11 -.01 .19 -.17 

GPA -.06 .17 .21 -.09 

* £ < .01 

** £ < .05 

CAT - Category Test total errors 

CLTR - Selective Reminding Test consistent retrieval 

LM - Logical Memory percentage retained 

RCF - Rey Complex Figure delayed total score 

TB - Trails B total time 

TPT - Tactual Performance Test total time 

WPSV - Wisconsin Card Sorting Test perseverative responses 
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Table 24 

Subscales, Grade Point Average, and Neurocognit ive Skills in 

the Female Sample 

Integration Monitoring Coping Repetition 

CAT -.01 -.22 -.12 .04 

TB -.02 -.06 .12 .26** 

TPT -.11 .05 -.09 -.08 

WPSV .10 .02 -.13 .08 

LM .11 .03 .24** .11 

RCF -.08 .01 -.06 -.18 

CLTR -.01 .05 .08 -.29** 

GPA -.07 .26** -.14 -.10 

* £ < .01 

** £ < .05 

CAT - Category Test total errors 

CLTR - Selective Reminding Test consistent retrieval 

LM - Logical Memory percentage retained 

RCF - Rey Complex Figure delayed total score 

TB - Trails B total time 

TPT - Tactual Performance Test total time 

WPSV - Wisconsin Card Sorting Test perseverative responses 
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