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ABSTRACT 

Children with attention deficit hyperactivity 

disorder (ADHD) typically demonstrate significant 

difficulties producing and achieving in the academic 

setting. Research efforts are needed to illuminate the 

effects deficits associated with the primary 

characteristics of ADHD have on other cognitive 

processes. Such efforts are imperative to defining 

effective instruction and remediation that is specific to 

the learning needs of the ADHD child. Investigations 

undertaken thus far have consistently demonstrated that 

ADHD children do not exhibit deficits in memory capacity 

or show deficiency on memory and learning tasks that 

require automatic or less effortful, strategic processing 

(e.g., Benezra & Douglas, 1988). ADHD children, in 

contrast, show impairment on tasks requiring more 

effortful, planful deliberate operations (e.g., August & 

Garfinkel, 1990). The nature of the ADHD children's 

performance on such tasks is less clear. It is not 

understood, for example, whether children with ADHD lack 

or are delayed in acquiring knowledge of effective 

strategies or have the appropriate knowledge, but fail to 

apply it. 
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The present study attempted to differentiate whether 

ADHD children (ages 6-12) demonstrate a mediational 

(skill) versus production deficiency (Flavell, 1971) by 

comparing their metamemory knowledge with their 

application of it on a cognitive task that shows 

developmental trends. A modification of a structured 

interview developed by Kreutzer, Leonard and Flavell 

(1975) was used to assess the children's knowledge about 

their memory. Application of memory strategy knowledge 

was examined by the use of the California Verbal Learning 

Test for Children (CVLT-C) (Delis, Kramer, Kaplan & Ober, 

1994), an instrument which provides a sophisticate and 

quantified assessment of a child's approach to verbal 

learning and use of learning strategies. 

Overall, the findings revealed age differences in 

performance across measures. Compared to non-ADHD 

children, younger ADHD children (ages 6-9) appeared to 

demonstrate a lag in their development of metamemory 

knowledge, suggesting a mediation or skill deficiency for 

this age group. In contrast, the older ADHD children 

demonstrated a slight decrement in their performance on 

the CVLT-C, which may be explained by a lack of 

motivation. The findings underscore the importance of 
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employing a developmental perspective when attempting to 

understand the effects that ADHD features have on other 

cognitive processes. 
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CHAPTER I 

INTRODUCTION 

Attention-Deficit/Hyperactivity Disorder (ADHD) is 

characterized by maladaptive and developmentally 

inappropriate levels of inattention, hyperactivity and 

impulsivity. Such characteristics are displayed early in 

development, are typically chronic in nature, and are 

manifested across various situations to the extent that 

impairment in social and academic functioning is clearly 

evident (American Psychiatric Association, 1994). The 

criteria presently used for clinical diagnosis are set 

forth in the current Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, commonly known as the 

DSM-IV (American Psychiatric Association, 1994). 

Given the inherent demands imposed by an academic 

setting and the more pronounced difficulties ADHD 

children have in such situations, it is no surprise that 

ADHD children typically demonstrate difficulties 

producing and achieving in the classroom (Barkley, 1991) . 

While much has been written and said about ADHD, there is 

still a need to clarify the relationship between 

diagnostic criteria and other cognitive impairment. 

Investigators have noted that each of the primary 

features associated with ADHD is "multidimensional" 
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(Barkley, 1990, 1991). Deficits in attention processes, 

for example, may include impairment in sustained 

attention, selective attention, alertness, arousal, 

distractibility and/or span of apprehension (Barkley, 

1991). Conflicting evidence exists as to which 

dimensions of attention best characterize the disorder 

(Guevremont, DuPaul, & Barkley, 1990). Research efforts, 

however, have more consistently found ADHD children to 

demonstrate impairment in their ability to sustain 

attention (Douglas, 1983). This is a notable finding 

given the importance of sustained attention for 

effortful, more complex mental processing. 

Hasher and Zacks (1979) proposed that mental 

operations vary in the amount of effort and attentional 

energy they require. In relation to the attentional 

capacity they expend, they postulated that all mental 

processes and tasks lie on a continuum, with effortful 

operations at one extreme end and at the other, automatic 

processes. Effortful processes by Hasher and Zacks 

(1979) are defined as those cognitive operations that are 

voluntary and require considerable expenditure of 

attentional energy. The use of imagery, mnemonic or 

other organizational activities such as rehearsal and 

clustering are examples of processes requiring such 

attentional energy. In contrast to effortful operations, 
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pure automatic processes are involuntary and expend 

limited attentional resources. Due to fewer demands on 

attentive resources, automatic processes are less likely 

to show developmental trends, or enhancement with 

practice. Spatial location memory, recognition memory 

and frequency-of-occurrence information are all examples 

of processes thought to be encoded automatically. 

The automatic versus effortful framework is often 

meaningful when attempting to organize findings and 

characterize the cognitive difficulties demonstrated by 

children with ADHD (Ackerman, Anhalt, Dykman & Holcomb, 

1986; Borcherding et al., 1988; August & Garfinkel, 1990; 

Ott & Lyman, 1993). Studies examining the cognitive 

functions in ADHD children have demonstrated 

consistently, for example, that these children do not 

exhibit deficits in memory capacity or show deficiency on 

memory and learning tasks that require less effortful, 

strategic processing (Weingartner et al., 1980; Plomin & 

Foch, 1981; Voelker, Carter, Sprague, Gdowski & Lachar, 

1987; Benezra & Douglas, 1988; Borcherding et al., 1988; 

Ott & Lyman, 1993). By contrast, ADHD children 

frequently show impairment on tasks requiring more 

effortful, planful and deliberate operations (Weingartner 

et al., 1980; Tant & Douglas, 1982; Ackerman et al., 

1986; August, 1987; Borcherding et al., 1987; Felton, 
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Wood, Brown, Campbell & Harter, 1987; Hamlett, Pellegrini 

& Connors, 1987; Voelker, Carter, Sprague, Gdowski & 

Lachar, 1987; August & Garfinkel, 1990; Douglas & 

Benezra, 1990; O'Neill & Douglas, 1991). 

Research by Borcherding et al. (1988) serves as an 

example of the automatic versus effortful conceptual 

approach to the study of ADHD. Borcherding et al. (1988) 

compared ADHD boy's performance with that of age-matched 

controls on semantic tasks of word recognition, frequency 

monitoring and free-recall of lists. Such tasks are 

presumed to differentiate automatic versus effortful 

information processing, with word recognition and 

frequency monitoring considered automatic processes and 

free-recall of lists effortful (Zacks, Hasher & Sanft, 

1982). Research participants were first read lists of 12 

words, 6 of which appeared twice, and asked to freely 

recall the words in any order. A second list of 

intermixed original and new words was then read. Each 

word from this second list was presented and participants 

were asked whether each was included in the initial list 

and if so indicate whether each occurred once or twice. 

As evidenced by their free-recall of word lists, ADHD 

boys demonstrated significantly poorer effortful 

processing capabilities. The findings revealed, in 

contrast, that they did not differ from controls on tasks 
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considered automatic. Thus, only the tasks requiring 

effortful processing differentiated ADHD participants 

from their matched controls. 

Investigators have explained such findings by 

suggesting that ADHD children demonstrate difficulty in 

self-regulatory or "executive operations" (Tant & 

Douglas, 1982; Douglas, 1983; Hamlett et al., 1987; 

Douglas & Benezra, 1990). Generally defined, executive 

processes are those that "orchestrate cognitions" 

(Cavanaugh & Perlmutter, 1982). They are responsible for 

such functions as organization of processing, selection 

and employment of appropriate strategies, monitoring 

effectiveness of processing, and deployment of attention 

and effort throughout mental operations (Douglas, 1983; 

Cavanaugh & Perlmutter, 1982). Brown (1975) stated 

specifically that executive processes orchestrate those 

cognitive functions that require more effortful cognitive 

processing such as deliberate planning, strategy usage 

and organization, as opposed to those processes Hasher 

and Zacks (1979) defined as automatic or involuntary. 

Since research efforts have consistently shown that 

ADHD children demonstrate difficulties on tasks requiring 

effortful processing or employment of strategies (e.g., 

Weingartner et al., 1980, Tant & Douglas, 1982; Ackerman 

et al., 1986), investigators have recognized the 
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importance of determining the nature of ADHD children's 

performance on such tasks. From such research efforts, 

the question arises, "Are children with ADHD lacking or 

delayed in acquiring knowledge of effective strategies or 

do they have the appropriate knowledge, but fail to apply 

it?" To answer this question, investigators have made 

attempts to assess ADHD children's knowledge of memory 

operations or "metamemory" awareness and differentiate a 

mediational (skill) versus production (performance) 

deficiency (Flavell, 1971) by comparing their strategy 

knowledge with their ability to apply it on a cognitive 

task (Voelker et al., 1988). 

In a study assessing the problem-solving 

capabilities in hyperactive children, Tant and Douglas 

(1982) compared the performance of hyperactive, reading-

disabled and nonhyperactive boys (matched on age and 

verbal IQ) on a matrix solution task-a version of the 

game of "20 Questions." The task required the children 

to use strategies to discover, in as few questions as 

possible, which matrix picture or symbol was designated 

correct by the examiner. The children's success was 

dependent on their ability to implement strategies, but 

also on the extent to which they were able to monitor and 

evaluate the effectiveness of strategic efforts and adapt 

them accordingly based on feedback. As surmised by the 
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questions generated by the children, hyperactive 

participants were least likely to employ strategies in 

their attempts to derive a solution. The ADHD group was 

also least likely on a test of recognition to identify 

more effective strategies. Explaining their findings, 

Tant and Douglas (1983) concluded that attention and 

inhibition difficulties impeded the ADHD group's 

development of strategy knowledge and skill. The 

investigators therefore interpreted their results to be 

more consistent with a mediational deficiency. 

Hamlett et al. (1987) extended the findings of Tant 

and Douglas (1982) by comparing the performance of 6- to 

11-year-old ADHD and control children on tasks assessing 

application of executive cognitive processes and 

metamemory awareness. A card-sorting memory task 

requiring organization and self-monitoring was employed. 

Research participants were instructed to sort cards of 

categorizable objects in a manner that would help them to 

remember. ADHD children did not differ from controls on 

the amount of time spent on this task, but did 

demonstrate somewhat poorer recall of items. 

As part of the Hamlett et al. (1987) study, an 

unstructured social communication task was also employed. 

Participants were instructed to use a tape recorder to 

explain to a same-sex 5-year-old how to play the card-
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sorting game so that it would be easy for him/her to 

remember the items. The participants' performance was 

assessed on the quality of their task organization, 

generation and utilization of strategies in their 

instructions, speaker dysfluency and overall 

effectiveness of their communication. The results 

indicated that ADHD children demonstrated poorer 

performance across all variables. Hamlett et al. (1987) 

interpreted their findings overall as evidence that ADHD 

participants demonstrated less awareness of the nature 

and use of strategies and thus evidenced a mediational as 

opposed to a production deficiency. The authors, 

however, did not overlook the possibility that the 

children's performance may have been influenced by their 

more limited developmental ability to verbalize 

appropriate knowledge. The unstructured nature of the 

social communication task, in fact, may have made it more 

difficult for participants to demonstrate their knowledge 

and thus may not have tapped what the participants 

actually did know about the use of strategies. Hamlett 

et al. (1987) also acknowledged the possibility that 

potential intelligence differences in ADHD and control 

participants could have influenced their findings. 

Other investigations extending the work of Tant and 

Douglas (1982) have concluded that ADHD children have the 
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appropriate knowledge, but fail to apply it and thus 

evidence a production as opposed to mediational 

deficiency (Voelker et al, 1989; O'Neill & Douglas, 

1991). Voelker et al. (1989) attempted to e::amine 

questions posed from earlier investigations and in 

addition emphasized the importance of assessing 

metamemory in ADHD children from a developmental 

perspective. These authors (1989) compared 6- to 

12-year-old ADHD and control children matched on age, 

intelligence and level of achievement. To assess 

participant's knowledge of their memory, they used a 

structured, comprehensive interview designed by Kreutzer, 

Leonard and Flavell (1975). Interviews of the children 

indicated no differences between groups in their 

knowledge of metamemory. As measured by performance on 

free recall tasks, however, ADHD children were less 

likely to apply their memory knowledge when presented 

with lists of words that were unclustered and thus 

required more effortful reorganization to facilitate 

retention. Voelker et al. (1989) concluded that their 

results were more consistent with a production 

deficiency, thus suggesting that ADHD children 

demonstrated knowledge of strategies, but failed to 

implement it. The authors, however, noted that there was 

some evidence based on the younger children's performance 
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to suggest that this group may lack the necessary 

knowledge and therefore demonstrate a mediational 

deficiency. Reliable conclusions could not be drawn due 

to the small number of younger ADHD children included in 

the sample. Voelker et al. (1989) emphasized the 

importance of including different age ranges when 

attempting to examine ADHD children's performance. 

Differences found between age groups would underscore the 

importance of defining academic instruction and 

remediation that is specific to the developmental level 

of the ADHD child. 

The present study is designed to explore questions 

raised by Voelker and associates (1989). Similar to the 

Voelker et al. (1989) investigation, ADHD children's 

knowledge of memory strategies is compared to their 

application of it on a cognitive task that shows 

developmental trends. It is expected that the 

investigation will contribute to the existing knowledge 

regarding ADHD children's approach to learning, but more 

specifically clarify whether ADHD children of different 

ages demonstrate a mediational (skill) versus production 

(performance) deficiency with respect to memory 

strategies. 

A modification of an interview originally developed 

by Kreutzer et al. (1975) is used to study children's 
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knowledge about their memory (see Appendices A and B). 

This metamemory interview is a comprehensive, structured 

questionnaire that assesses 14 areas of children's self-

memory knowledge. Previous investigations have typically 

employed a single memory task to assess ADHD children's 

knowledge of their memory (e.g., Hamlett et al., 1987). 

Cavanaugh and Borkowski (1980) emphasize that such a 

measure is probably not a true reflection of children's 

knowledge because it most likely is a measure of only one 

aspect of knowledge about memory. The interview 

developed by Kreutzer et al. (1975) was chosen to address 

such methodological concerns. 

In their original study designed to assess 

children's knowledge regarding "memory-related phenomena" 

(metamemory) and the related developmental changes that 

occur, Kreutzer et al. (1975) interviewed 80 public 

school children in grades K, 1, 3, and 5. The authors 

assessed the children's responses by employing a 

categorical scoring system they developed based on the 

accuracy and quality of the response given. A comparison 

of the children's responses across grade levels found 

strong evidence to suggest developmental improvements in 

children's metamemory knowledge and skill. More 

specifically, these investigators found that younger 

children were able to grasp the meanings of basic 
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mnemonic concepts such as "remember" and "forget" and 

demonstrate understanding of how certain task demands may 

influence memory and retrieval processes. These younger 

children, however, were less sensitive to the relations 

that existed among items to-be-remembered, and in general 

less aware and planful in their approach to mnemonic 

problems. Older children, in contrast, were more planful 

when presented with memory tasks and better able to 

generate effective strategies and solutions. 

Kreutzer et al.'s (1975) findings were replicated by 

Cavanaugh and Borkowski in 1980. These investigators 

used the introspective interview to assess metamemory in 

kindergarten, first, third and fifth grade children. 

Confirming Kreutzer et al.'s (1975) conclusions, the 

investigators found that children's metamemory knowledge 

improved with age. 

Concurrent application of memory strategy knowledge 

is assessed in the present study by the use of the 

California Verbal Learning Test for Children (CVLT-C). 

This instrument provides a detailed and quantified 

assessment of a child's approach to verbal learning and 

learning strategies. 

Investigations have been undertaken to assess how 

various populations may perform on the CVLT-C. To date, 

the child version of the CVLT has been used with various 
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clinical groups including children with attention deficit 

hyperactivity disorders, learning disabilities and fetal 

alcohol syndrome (review in Delis, Kramer, Kaplan & Ober, 

1994). In an investigation assessing the CVLT-C 

performance of children with attention deficit 

hyperactivity disorders, Loge, Staton and Beatty (1990) 

found that ADHD children tended to demonstrate a specific 

learning style that reflected an "inverted V" rate of 

learning. ADHD children, that is, exhibited an improved 

rate of learning across the first three trials of the 

verbal task, but then declined on trials 4 and 5 to the 

extent that they demonstrated "severely impaired" 

performance relative to controls. Examination of their 

performance further revealed that they tended to be less 

consistent in their recall of words across trials of 

learning. Interpreting these findings. Delis et al. 

(1994) suggested that the "inverted V" learning profile 

demonstrated by the ADHD sample reflected their 

difficulty sustaining their attention to the task. Such 

difficulty subsequently led to a haphazard approach to 

later learning of trials and difficulty maintaining a 

learning plan as reflected by the measure of consistency. 

In conclusion. Delis et al. (1994) seemed to suggest that 

the difficulty in maintaining a learning plan was due 
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more to inattention than lack of knowledge of learning 

strategies. 

The present study will extend the work of both 

Voelker and colleagues (1988) and Delis and colleagues 

(1994) by investigating metamemory and learning 

strategies in the same ADHD children. Demonstrated 

knowledge of strategies in combination with poor use of 

strategy on the CVLT-C would support the production 

deficiency hypothesis for ADHD children (an outline of 

specific hypotheses can be seen in Appendix C). 
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CHAPTER II 

METHOD 

Participants 

The study included 28 children ranging in age from 

6.0 to 12.8 years (M = 8.81, SD = 1.79) , who met the DSM-

IV (American Psychiatric Association, 1994) diagnostic 

criteria for Attention Deficit Hyperactivity Disorder 

(ADHD). The children chosen for participation were 

evaluated and diagnosed by the Developmental Medicine 

Clinic (DMC) at the Texas Tech Health Science Center in 

Lubbock, Texas. The children visit the clinic trimonthly 

for medical follow-up. 

The Texas Tech Health Science Center is a community 

hospital and outpatient care complex. It serves the 

Lubbock community and surrounding areas. Services 

include providing indigent care. With respect to 

socioeconomic status, the population served thus varies. 

In the present study, a survey of parent occupations 

indicated that the socioeconomic status of the families 

of the ADHD children tended in general to be below that 

of the other families included. 

The Developmental Medicine Clinic housed within the 

Texas Tech Health Science Complex is comprised of an 

interdisciplinary medical team established to 
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collectively assess the needs of children and implement 

appropriate measures to provide accurate diagnosis and 

intervention. A thorough and comprehensive evaluation of 

the child is undertaken by the team to derive an accurate 

diagnosis. Information regarding the child's functioning 

is first obtained through a comprehensive interview of 

the caregivers by a family therapist and supplemented by 

gathering information from the academic setting. The 

children then undergo a medical examination by the team's 

developmental pediatric specialist; typically participate 

in testing by an educational specialist to determine 

intellectual and achievement patterns of functioning; 

and, depending on the presenting concerns, are given an 

emotional evaluation by a psychologist to clarify 

psychological patterns of functioning and determine the 

extent that emotional factors could explain or be 

contributing to the presenting concerns. 

Some of the participants were in the initial stages 

of the evaluation process and thus were not on any 

stimulant medication regimen at the time of testing 

(N = 10). These children ranged in age from 6.6 to 11.1 

years, with a mean of 8.44 and a standard deviation of 

1.71. Other participants were children who had been 

previously diagnosed by the DMC team and who continue to 

be followed by the clinic for medication management 
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purposes (N = 18). These children were between the ages 

of 6.0 and 12.8 years (M = 9.01, SD = 1.85). Their age 

at the time of diagnosis ranged between 5.5 and 9.4 years 

of age, with a mean of 7.33 and a standard deviation of 

1.21. 

All parents of the children who were managed on 

stimulant medication consented to forgo giving their 

child the prescribed dose which immediately preceded the 

testing session. A request was made for the child to 

forgo just the one dose since the plasma half-life of 

stimulant medication is only approximately 2 to 3 hours 

(Barkley, 1990). Thus, all children were unmedicated 

immediately prior to and during the time of testing. 

Evaluation of these children indicated that in 

addition to their attention difficulties, 8 demonstrated 

formal learning disabilities as defined by a significant 

discrepancy between standardized achievement test scores 

and measured intelligence. Of the 28 children included, 

4 were found to demonstrate a formal learning disorder in 

the area of reading, 6 participants in the area of 

mathematics, while 5 were found to demonstrate a learning 

disorder of written expression. Based on the DMC 

evaluation, the participants did not meet the criteria 

for any other DSM IV diagnosis. 
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For 18 of the 28 participants, the DMC evaluation 

included deriving an estimate of measured intelligence. 

Scores obtained indicated a range of full scale 

intelligence (FSIQ, WISC-III) between 80 and 117, with a 

mean of 96.50 and a standard deviation of 11.85. 

Measured verbal intelligence (WISC-III, VIQ), with a mean 

of 97.61 and a standard deviation of 11.84, ranged 

between 80 and 119, while performance intelligence (WISC-

III, PIQ) ranged between 77 and 126 (M = 96.0, SD = 

12.76). 

Thirty nonhyperactive children who attended a 

Lutheran parochial grade school in Lubbock, Texas were 

also included as a comparison group. Only children who 

were described by their current teacher to demonstrate 

grade-expected achievement and age-appropriate classroom 

behavior were included for study. Children who were 

included were between the ages of 6.6 and 12.1 years 

(M = 8.85, SD = 1.68). 

Measures 

California Verbal Learning Test for Children 

(CVLT-C). The CVLT-C was developed by Delis, Kramer, 

Kaplan and Ober (1994) for assessment of the strategies, 

memory processes and errors children exhibit when they 

attempt to learn and recall verbal material. Unlike 
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other memory tests that typically assess cognitive 

functioning only broadly, the CVLT-C provides a detailed, 

comprehensive and quantitative assessment. 

The CVLT-C measure is comprised of shopping lists of 

15 words to be remembered for immediate, short and long-

term delayed recall. In the first five CVLT-C trials, 

the child is orally presented with "Monday's" shopping 

list which is made up of 15 words from three semantic 

categories (fruits, playthings, articles of clothing). A 

second list of 15 different categorizable words (sweets, 

fruits, furniture) is then presented as an interference 

task (Tuesday's shopping list) for one trial. After the 

Tuesday list is presented, free and cued short-delayed 

recall of the first list (Monday's) is measured. A 20 

minute delay interval is next during which nonverbal 

tasks are administered to prevent the child from 

rehearsing the previously presented Monday list. 

Following the delay, free, cued and recognition long-term 

delay recall of the first list is measured. Total 

administration time is approximately 50-minutes, which 

includes the 20-minute delay interval. Normative data is 

provided for children between the ages of 5 and 16 years. 

Based on the child's recall performance on the 

procedures outlined, the CVLT-C provides quantified 

information regarding the following: (1) total recall and 
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recognition on all trials; (2) application of learning 

strategies including semantic clustering and serial 

clustering; (3) serial-position effects; (4) degree of 

vulnerability to proactive and retroactive interference; 

(5) retention of information over short and longer 

delays; (6) enhancement of recall performance by category 

cuing and recognition testing; (7) indices of recognition 

performance; (8) perseverations and intrusions in recall; 

and (9) false positives in recognition (Delis et al., 

1994; pp. 1-2). Refer to Appendix D for a listing of the 

CVLT-C key indices and brief summary of the interpretive 

guidelines. 

The CVLT-C was standardized on a group of 920 male 

and female children ranging in age from 6 to 16 years of 

age. The group of children were selected proportionately 

from four major geographic regions across the United 

States. Whites, African Americans, Hispanics and Others 

were included in the sample proportionate with the 

race/ethnic distribution of U.S. children aged 5 to 16 as 

indicated by the census data gathered in March of 1988. 

The sample of children was also stratified according to 

parent education level. 

Evaluation of test reliability indexes of the CVLT-C 

including across-trial, across-semantic category, across-

word and test-retest stability, has provided support for 
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the internal consistency of the CVLT-C measure. The 

consistency of performance across the CVLT-C, List A 1-5 

recall trials was evaluated by calculating odd-even 

reliability coefficients (i.e., scores on trial one + 

trial three versus scores on trial two + trial four) by 

age. The coefficients were found to range from .84 to 

.91, with an averaged coefficient based on Fisher's z 

transformation of .88. 

Across-semantic-category consistency was evaluated 

to assess the consistency of performance across item sets 

of List A 1-5 trials that are semantically unrelated. 

Reliability coefficients based on three semantic category 

scores were found to range from .64 to .80, with an 

average reliability coefficient of .72. A high degree of 

across-word consistency as measured by evaluating the 

total score obtained across List A trials 1-5 for each of 

the 15 stimulus words was also found. The average odd-

even correlation was equal to .83. The average 

coefficient alpha correlation equaled .81. 

Score stability on the CVLT-C was examined by 

testing and retesting a sample of 106 children of three 

age groups (8, 12 and 16). The authors note that the 

reliability coefficients obtained were sufficient overall 

and thus indicate that the CVLT-C provides a reliable 

estimate of performance. The means and standard 
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deviations for both testing administrations and the 

reliability coefficients of CVLT-C scores for each of the 

three age groups are presented in Tables 2.1, 2.2 and 

'̂  3 

Table 2.1 

Test-Retest Reliability of Selected CVLT-C Scores 
for Children Aged 8 

First Testing Second Testing 
Variable Mean SD Mean SD 

List A Trials 1-5 Total 42.47 9-55 48.32 9.09 .73 
List B Free-Recall Trial 5.26 1.71 5.39 2.16 .59 
Short-Delay Free Recall 8.50 2.04 9.91 2.37 .40 
Short-Delay Cued Recall 8.35 2.07 9.51 2.79 .75 
Long-Delay Free Recall 
Long-Delay Cued Recall 
Semantic Cluster Ratio 
Perseverations 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Recognition Hits 
Discriminability 
False Positives 

8.94 
8.42 
1.44 
7.35 
5.11 
2.83 
13.67 
92.76 
1.82 

Tabl 

2.30 
2.21 
.44 

6.94 
5.55 
4.33 
1.45 
5.69 
2.38 

e 2.2 

10.14 
10.15 
1.83 
7.54 
4.97 
2.31 
13.84 
94.52 
1.16 

2.59 
3.09 
.63 

6.39 
5.99 
3.31 
1.33 
5.90 
2.00 

.59 

.69 

.56 

.90 

.74 

.59 

.38 

.55 

.62 

Test-Retest Reliability of Selected CVLT-C Scores 
for Children Aged 12 

Variable 
First Testing 
Mean 

50.64 
.1 6.24 

9.89 
11.13 
10.77 
11.26 
1.49 
4.55 
.97 
.69 

14.21 
96.71 

.55 

SD 

7.19 
1.58 
2.44 
2.21 
2.32 
2.18 
.43 

4.32 
1.44 
1.14 
1.02 
3.53 
.86 

Second Testing 
Mean 

56.47 
6.82 
12.24 
12.15 
12.30 
12.74 
1.83 
5.60 
1.64 
.56 

14.67 
98.06 

.55 

SD 

8.92 
1.57 
2.62 
3.14 
2.54 
2.53 
.60 

5.70 
2.67 
1.02 
.82 

3.25 
1.03 

r 

.73 

.26 

.77 

.49 

.62 

.69 

.58 

.32 

.56 

.17 

.24 

.37 

.35 

List A Trials 1-5 Total 
List B Free-Recall Trial 
Short-Delay Free Recall 
Short-Delay Cued Recall 
Long-Delay Free Recall 
Long-Delay Cued Recall 
Semantic Cluster Ratio 
Perseverations 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Recognition Hits 
Discriminability 
False Positives 
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Table 2.3 

Test-Retest Reliability of Selected CVLT-C Scores 
for Children Aged 16 

First Testing Second Testing 
Variable Mean SD Mean SD r 

List A Trials 1-5 Total 53.53 6.15 62.94 10.94 .61 
List B Free-Recall Trial 6.67 1.70 7.60 2.19 .66 
Short-Delay Free Recall 11.61 2.09 13.52 1.91 .48 
Short-Delay Cued Recall 12.00 1.52 13.71 1.59 .59 
Long-Delay Free Recall 11.90 1.90 13.50 1.87 .60 
Long-Delay Cued Recall 12.57 1.72 14.00 1.58 .59 
Semantic Cluster Ratio 1.55 .53 2.30 .66 .53 
Perseverations 3.84 3.03 5.42 5.76 .31 
Free-Recall Intrusions 2.28 4.22 2.19 4.13 .85 
Cued-Recall Intrusions .66 1.68 .84 1.59 .74 
Recognition Hits 14.59 .82 14.79 .62 .80 
Discriminability 97.20 4.17 98.90 2.23 .78 
False Positives .68 1.51 .35 .91 .78 

The CVLT-C was developed based on several decades of 

cognitive research in brain/behavior relationships. 

Evidence of content-related and criterion-related 

validity of the CVLT-C is provided by this solid 

foundation of research. A thorough summary of the 

related theory and research establishing the validity of 

each of the key CVLT-C indices is provided by the authors 

in the CVLT-C manual (see Chapter IV, pp. 31-55). 

Construct-related validity of the CVLT-C measure has 

also been established. Factor analysis of the CVLT-C 

indices were performed on the scores obtained from the 

standardization sample of 920 children. The results of 

the analysis in general revealed that the factors 

obtained were consistent with the constructs they were 
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designed to measure and in addition were found to assess 

the same constructs as the adult version of the CVLT. 

Metamemory Questionnaire. The metamemory 

questionnaire developed by Kreutzer, Leonard and Flavell 

(1975) is a comprehensive, introspective interview 

constructed to assess children's verbalizable knowledge 

of how variables in a learning situation act and interact 

to influence learning and retrieval of information 

("metamemory"). More specifically, the interview 

assesses the child's awareness of the influences of (1) 

individual differences with respect to memory; (2) task 

demands on memory; (3) the quality of memory strategies; 

and (4) the interaction of these variables, on retention 

and retrieval (Kreutzer et al., 1975). The interview 

questions are in yes-no, multiple-choice and open-ended 

formats and comprise 14 different categories, which 

represent 14 different areas of metamemory (descriptions 

of each of the categories can be found in Cavanaugh, 

J.D., and Borkowski, J.G. (1980). Searching for 

Metamemory-Memory Connections: A developmental study. 

Developmental Psychology, ^6, 441-453). Verbal scenarios 

and corresponding visual illustrations of objects 

supplement many of the questions to facilitate the 

child's understanding. 
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The questions are evaluated according to the 

accuracy and quality of the response as defined by the 

categorical scoring system developed by Kreutzer et al. 

(1975). These investigators in their original study 

outlined criteria based on a solid foundation of research 

for evaluating each category of questions. In the 

present study, the responses were scored according to 

this criteria by assigning a corresponding numerical 

value between 0 and 3-a score which reflects the quality 

and accuracy of the response. A total score was then 

derived by summing the numerical values assigned for each 

of the 13 categories of questions (refer to Appendix E 

for a review of the scoring criteria). 

In the present study, the category, events: 

retrieval, was deleted from the interview because it was 

apparent from very early on that the children did not 

understand what was being asked. Thus, the number of 

memory categories was reduced from 14 to 13. An item 

analysis computed on the metamemory questionnaire data 

for both groups combined revealed a cronbach alpha of 

.79. The average inter-item correlation was .25. 

Procedure 

A brief written description of the project and 

consent forms were sent to the parents of children who 
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were in the initial stages of the DMC evaluation process 

and to parents whose children were already being followed 

medically by the clinic for attention difficulties. The 

child and the parent were asked to sign the consent form 

and return it to the DMC clinic in the stamped, addressed 

envelop included. Those who provided consent were 

contacted via the telephone to inquire about questions or 

provide clarification. The parents were informed their 

child would be tested at the time of their child's 

regular scheduled DMC clinic appointment. To capture the 

true effects of the child's attention difficulties on 

learning, the parent was also asked to forego giving 

their child the prescribed dose of stimulant medication 

which immediately preceded the clinic appointment. All 

of the parents agreed to the request. Following the 

clinic appointment, the child was then asked to spend 

approximately 90 minutes with the examiner performing on 

four cognitive tasks and responding to the included 

questionnaire. 

The California Verbal Learning Test for Children 

(CVLT-C), which was included only for ADHD participants, 

was administered first. Three distractor tasks, the 

Stroop Test, Trails Making Test and Rey Osterrieth 

Complex Figure Design Test, were also included and 

administered to prevent rehearsal during the CVLT-C 20-
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minute interval between learning and the long-term 

delayed recall. These tasks were chosen as distractor 

tasks because they require brief administration time and 

are relatively engaging. The metamemory questionnaire 

was administered following the completion of the CVLT-C. 

The procedures for administration of the questionnaire 

were taken directly from Kreutzer et al. (1975). The 

original questions were also taken from Kreutzer et al. 

(1975), but, were occasionally modified to facilitate and 

enhance comprehension. Modifications were slight and 

included adjustments to length, wording, and format (see 

Appendix B for a review of the modified version). 

Despite the modifications, two of the 28 ADHD 

participants were still unable to complete the 

questionnaire due to difficulties sustaining their 

attention to the task. 

Parents of potential control participants 

appropriate in age were provided information describing 

the study along with forms requesting consent for their 

child's participation. The children were given the 

information in their classroom and asked to bring it home 

for their parent's review and then instructed to return 

the informed consent to their teacher. Once parental 

consent was granted, participants were randomly selected 

based on the number of parents who agreed to allow 
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participation. Only those children who were identified 

by their current teacher to demonstrate grade-expected 

achievement and age-appropriate classroom behavior were 

targeted for study. Testing of control participants took 

place on the school campus during the regular school day. 

Efforts were made to ensure that children were not pulled 

from activities they particularly enjoyed. Control 

participants were only administered the metamemory 

questionnaire. Total administration time ranged from 20 

to 30 minutes. 
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CHAPTER III 

RESULTS 

California Verbal Learning Test for ADHD Children 

Three out of 27 correlations were found to be 

significant between the CVLT-C measure and age for the 

ADHD children. The significant correlations were r = 

.38, r = -.39, and r = .45 (p<.05) for the short-delayed 

free-recall, cued-recall intrusions and discriminability 

index indices, respectively (refer to Figures 3.1, 3.2 

and 3.3). Thus, the performance of the ADHD group on the 

CVLT-C measure, in general, did not improve with age as 

would be expected in non-ADHD children. Outcomes for all 

correlations can be seen in Table 3.1. 

A closer examination of the group's performance 

across measures revealed older (ages 10-12) children 

generally tended to fluctuate below the norm. Standard 

scores for this group's performance can be seen in 

Table 3.2. 

In comparison, the younger children (ages 6-9) 

tended to perform at the norm. This finding is evident 

in Table 3.3 where it can be seen that the younger 

children tended to perform either slightly above, 

slightly below or right on the mean for their age group. 
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Figure 3.1. Correlational Analysis for Age and the Short-
Delayed Free-Recall CVLT-C Measure Within the 
ADHD Group. 
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Recall Intrusions CVLT-C Measure Within the 
ADHD Group. 
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Table 3.1 

Summary of Correlations for Age and CVLT-C Measures 
Within the ADHD Group 

CVLT-C Measure Age 
Immediate Recall Trials 
List A Trial 1 .12 
List A Trial 5 .20 
List A Trials 1-5 Total .23 
List B Immediate Recall .12 
List B vs. List A Trial 1 .18 

Delayed Recall Trials 
Short-Delayed Free-Recall .38* 
Short-Delayed Free-Recall Savings Score .10 
Short-Delayed Cued-Recall .31 
Long-Delayed Free-Recall .18 
Long-Delayed Free-Recall Savings Score -.29 
Long-Delayed Cued-Recall .25 

Learning Strategies 
Semantic Cluster Ratio -.21 
Serial Cluster Ratio -.03 
Percent Primacy Recall .21 
Percent Middle Recall -.23 
Percent Recency Recall -.12 
Learning Slope -19 
Consistency of Recall .09 

Recall Error Measures 
Perseveration Errors -.14 
Free-Recall Intrusions -.11 
Cued-Recall Intrusions -.39* 
Total Intrusions -.24 

34 
Recognition Measures 
Correct Recognition Hits 
Discriminability Index -45 
Recognition Discriminability Savings Score .24 
False-Positive Rate -.31 
Response Bias -.15 

*with 25 degrees of freedom, correlations greater than 
.375 are considered significant at £<.05 
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Table 3.2 

Summary of Standard Score Means and Standard Deviations 
for the Older (ages 10-12) ADHD Children's 

Performance on the CVLT-C Measures 

CVLT-C Measure Mean Standard Deviation 
Immediate Recall Trials 
List A Trial 1 
List A Trial 5 
List A Trials 1-5 Total 
List B Immediate Recall 
List B vs. List A Trial 1 

Delayed Recall Trials 
Short-Delayed Free-Recall 
Short-Delayed Free-Recall 
Savings Score 

Short-Delayed Cued-Recall 
Long-Delayed Free-Recall 
Long-Delayed Free-Recall 
Savings Score 

Long-Delayed Cued-Recall 

Learning Strategies 
Semantic Cluster Ratio 
Serial Cluster Ratio 
Percent Primacy Recall 
Percent Middle Recall 
Percent Recency Recall 
Learning Slope 
Consistency of Recall 

-

-

48 
-

— 

. 

— 

— 

-

.29 

.43 

.64^ 

.86 

.71 

.50 

.07 

.50 

.50 

.00 

.43 

-1 

1 

00 
14 
29 
93 
07 
21 
43 

1 
1 

11 
1 
1 

1 
1 

1 
1 
2 
1 
1 
1 
1 

31 
21 
94-
41 
35 

16 
10 

04 
91 
82 

98 

19 
60 
29 
62 
27 
78 
10 

Recall Error Measures 
Perseveration Errors 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Total Intrusions 

.57 

.21 

.64 

.21 

1 
54 
08 
38 
81 

Recognition Measures 
Correct Recognition Hits 
Discriminability Index 
Recognition Discriminability 
Savings Score 

False-Positive Rate 
Response Bias 

.21 

.50 

.57 

- .57 
- .50 

57 
41 
98 

35 
96 

-This is a t-score value, where the mean is 50 and the 
standard deviation is 10 
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Table 3.3 

Summary of Standard Score Means and Standard Deviations 
for the Younger (ages 6-9) ADHD Children's 

Performance on the CVLT-C Measures 

CVLT-C Measure Mean Standard Deviation 
Immediate Recall Trials 
List A Trial 1 
List A Trial 5 
List A Trials 1-5 Total 
List B Immediate Recall 
List B vs. List A Trial 1 

Delayed Recall Trials 
Short-Delayed Free-Recall 
Short-Delayed Free-Recall 
Savings Score 
Short-Delayed Cued-Recall 
Long-Delayed Free-Recall 
Long-Delayed Free-Recall 
Savings Score 
Long-Delayed Cued-Recall 

Learning Strategies 
Semantic Cluster Ratio 
Serial Cluster Ratio 
Percent Primacy Recall 
Percent Middle Recall 
Percent Recency Recall 
Learning Slope 
Consistency of Recall 

Recall Error Measures 
Perseveration Errors 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Total Intrusions 

50 

21 
14 
95-
21 
43 

07 
12 

38 
02 
07 

.93 
1.10 

11 .91 
1.30 
1.25 

.78 
1.02 

1.09 
1.10 
1.13 

36 

- .14 
- .17 
- .38 

.07 
- .41 
- .21 

.12 

05 
05 
31 
12 

1 

1 
1 
1 
1 
1 

85 

31 
71 
14 
20 
17 
04 
09 

1.01 
1.04 
.97 
.91 

Recognition Measures 
Correct Recognition Hits 
Discriminability Index 
Recognition Discriminability 
Savings Score 
False-Positive Rate 
Response Bias 

19 
50 
33 

45 
43 

80 
95 
38 

82 
02 

-This is a t-score value, 
standard deviation is 10 

where the mean is 50 and the 
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This trend that reflects the differences between the 

younger and older children's performance on the CVLT-C 

measures can also be seen in Figures 3.4, 3.5, and 3.6. 

The ADHD group's immediate recall of List A CVLT-C 

trials 1-5 was also more closely examined to assess the 

"inverted V" rate of learning profile proposed by Loge et 

al. (1990). In contrast to the findings of Loge and 

associates (1990), the "inverted V" rate of learning did 

not emerge as a function of the ADHD group's performance. 

Within the ADHD group, correlational analysis was 

conducted to examine the relationship between IQ (FSIQ, 

WISC-III) and performance on both the CVLT-C measures and 

the metamemory questionnaire. The only significant 

correlation was found between IQ and the metamemory 

category, story list (r = .51, p<.05). The outcomes for 

all of the correlations can be seen in Tables 3.4 

and 3.5 

Metamemory Questionnaire 

Analysis examining the relationship between the 

memory categories and the memory total score for both 

groups combined revealed non-significant correlations for 

two of the original categories of questions, 

r = .01 and r = -.03 (£<.05), respectively, for the 

savings and colored-uncolored spacing categories. 

36 



80 

70 

60 

in 

(A 

5 50 
a: 

-I 

40 

•J) 
H 

30 

20 -

10 

— 1 — — . — 1 — 1 — 1 — 1 — 1 — 

• 

• 

«9 
o 

th 
o 

• 

• 

«25 
«x 
'o 

. 
• 
-

• 

-

• 

' 

• 

> T 1 r 1 — 

824 
e 

«27 
0 

»15 
O 

86 
e 

813 
o 

83 
810 
821 
82 
0 

812 
o 

88 
o 

- r — 1 1 . 1 

811 
e 

820 
0 

818 
o 

826. 
ff.XO 
o 

1 1 1 1 1 — 

87 
o 

822 
o 

1 

- 1 — 1 — , — I — . — 

814 
o 

828 
0 

817 
o 

' • — 1 — ' ' • ' — 

• 

• 

. 
-

• 

• 

-

85 
o 

-

• 

-

• 

• 

• 

9 

AGE 

10 11 12 13 
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Figure 3.5. Standard Scores for the ADHD Group's Performance 
on the CVLT-C Lis t A, Tr ia l 1 Free-Recall Measure. 
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Figure 3.6. S tandard Scores for the ADHD Group's Performance 
on t h e CVLT-C L i s t A, Long-Delay F ree -Reca l l Measure . 
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Table 3.4 

Summary of Correlations for IQ and CVLT-C Measures 
Within the ADHD Group 

CVLT-C Measure IQ 
Immediate Recall Triafs 
List A Trial 1 
List A Trial 5 
List A Trials 1-5 Total 
List B Immediate Recall 
List B vs. List A Trial 1 

Delayed Recall Trials 
Short-Delayed Free-Recall 
Short-Delayed Free-Recall Savings Score 
Short-Delayed Cued-Recall 
Long-Delayed Free-Recall 
Long-Delayed Free-Recall Savings Score 
Long-Delayed Cued-Recall 

Learning Strategies 
Semantic Cluster Ratio 
Serial Cluster Ratio 
Percent Primacy Recall 
Percent Middle Recall 
Percent Recency Recall 
Learning Slope 
Consistency of Recall 

Recall Error Measures 
Perseveration Errors 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Total Intrusions 

Recognition Measures 
Correct Recognition Hits 
Discriminability Index 
Recognition Discriminability Savings Score 
False-Positive Rate 
Response Bias 

*with 15 degrees of freedom, correlations greater than 
.475 are considered significant at £<.05 

.37 

.03 

.13 

.11 

.27 

.29 

.29 

.15 

.15 

.38 

.21 

.09 

.09 

.38 

.52* 

.01 

.11 

.20 

.12 

.38 

.21 

.34 

.22 

.36 

.02 

.37 

.14 
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Table 3.5 

Summary of Correlations for IQ and 
the Metamemory Categories Within the ADHD Group 

CVLT-C Measure IQ 

Memory Ability .37 
Immediate Delay .36 
Story List .51* 
Opposites-Arbitrary .13 
Study Time .11 
Study Plan -.04 
Preparation:Object .13 
Preparation:Event -.21 
Retrieval:Object .16 
Retroactive:Interference .22 
Rote-Paraphrase .47 

*with 14 degrees of freedom, correlations greater than 
.485 are considered significant at £<.05 
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Subsequently, scores from both the savings and colored-

uncolored spacing categories of questions were subtracted 

from the total sum, resulting in the total score 

comprising 11 instead of 13 categories. Outcomes for 

correlations between all memory categories and the memory 

total score can be seen in Table 3.6 

Mean total scores and standard deviations were also 

calculated for each group. Within the ADHD group (N = 

26), the mean total score was M = 29.58, with a standard 

deviation of 7.67. For the control group (N = 30), the 

mean total score was significantly higher with the M = 

38.53 and the SD = 4.16 (t(54) = 5.53, p<.001; etâ  = 

.36) . 

To test the hypothesis of a similar age function for 

metamemory total for both groups, a test of parallel 

slopes was computed. The slope of age with performance 

on metamemory task was significantly different between 

groups, F (1, 52) = 9.14, £<.004. The assumption for 

homogeneity of variance between groups was not met, F = 

(1, 54) = 8.34, p<.003. The correlation of age with 

metamemory performance within the ADHD group was r = .74, 

p<.05 (N = 28) (R adj. = .53). The correlation of age 

within the control group was r = .44, £<.05 (N = 30) (R 

adj. = .16). The regression equation for the ADHD group 

was Y^ = 1.94 + 3.23x. The regression equation for the 
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Table 3.6 

Summary of Correlations for the Memory Categories 
and the Metamemory Total Score 

Memory Category Total Score 

Memory Ability .77* 
Savings .01 
Immediate Delay .55* 
Story List .48* 
Colored-Uncolored Spacing -.03 
Opposites-Arbitrary .55* 
Study Time .43* 
Study Plan .68* 
Preparation:Object .66* 
Preparation:Event .66* 
Retrieval:Object .71* 
Retroactive:Interference .80* 
Rote-Paraphrase .72* 

*with 56 degrees of freedom, correlations greater than 
.26 are considered significant at £<.05 
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control group was y"" 29.32 + 1.06x. These represent 

nonstandardized regression coefficients. These outcomes 

can be seen in Figure 3.7. 

Correlation analyses were also conducted to assess 

the relationship between metamemory knowledge and 

CVLT-C performance. Results revealed significant 

correlations between the interview total sum of the 

scores (metamemory total) and both the long-delayed cued 

and free-recall measures, r = .39 and r = .43 

(2<.05), respectively. Examination of immediate recall 

indices, in contrast, revealed a significant correlation 

only for the short-delayed cued-recall measure, r = .52 

(p<.05). A significant correlation was also found 

between metamemory total and the cued-recall intrusion 

measure, r = -.42 (p<.05). The outcomes for all of the 

indices can be seen in Table 3.7. 

44 



METAMEMORY TOTAL 

50 r 

CONTROL 

Figure 3.7. Regression of Metamemory Performance on Age for 
ADHD Children and Controls. 
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Table 3.7 

Summary of Correlations for the Metamemory Total Score 
and CVLT-C Measures Within the ADHD Group 

CVLT-C Measure Total Score 
Immediate Recall Trials 
List A Trial 1 .24 
List A Trial 5 .14 
List A Trials 1-5 Total .25 
List B Immediate Recall .25 
List B vs. List A Trial 1 .12 

Delayed Recall Trials 
Short-Delayed Free-Recall .34 
Short-Delayed Free-Recall Savings Score .11 
Short-Delayed Cued-Recall .52* 
Long-Delayed Free-Recall .43 
Long-Delayed Free-Recall Savings Score .10 
Long-Delayed Cued-Recall .39 

Learning Strategies 
Semantic Cluster Ratio .11 
Serial Cluster Ratio .02 
Percent Primacy Recall .24 
Percent Middle Recall -.10 
Percent Recency Recall -.16 
Learning Slope '12 
Consistency of Recall -12 

Recall Error Measures 
Perseveration Errors -03 
Free-Recall Intrusions 
Cued-Recall Intrusions 
Total Intrusions 

Recognition Measures 
Correct Recognition Hits 
Discriminability Index 
Recognition Discriminability Savings Score 
False-Positive Rate 
Response Bias 

.10 

.42* 

.25 

.31 

.26 

.13 

.13 

.04 

*with 24 degrees of freedom, correlations greater than 
.375 are considered significant at £<.05 
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CHAPTER IV 

DISCUSSION 

The present study was undertaken to further 

investigate the effects of attention deficit disorder on 

the acquisition and application of metamemory knowledge. 

Within the ADHD group, age differences in performance 

were evident across both the CVLT-C and metamemory 

measures. Surprisingly, the ADHD children's performance 

on the CVLT-C revealed no developmental trend indicating 

that with age memory performance did not improve overall. 

This is a notable finding given that it has been 

demonstrated consistently that recall of information, 

strategy usage and memory performance in general improves 

increasingly with age in non-ADHD children (Siegler, 

1991) . 

While it is still unclear whether a developmental 

progression in non-ADHD children's recall is due to 

growth in memory capacity or due to children's 

development of use of more efficient memory strategies 

which would aid in storage and retrieval, it is clear 

that with age non-ADHD children demonstrate an increasing 

ability in the amount of information they are able to 

remember short-term (Siegler, 1991). Dempster (1981), 

for example, found a definite age progression in memory 

span for both letters and digits. Specifically, the 
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authors report that at two-years of age, children 

typically are able to recall 2 items, at 5 years of age 

about 4 items, at 7 years, approximately 5 items, at 9 

years old about 6 items and at 11 years of age about 7 

items. These authors thus report a clear and predictable 

developmental progression in the amount of information 

that children are able to remember until about age 11 or 

12, when memory span begins to level off. 

This finding of a developmental progression with 

respect to recall ability is typical and consistent with 

other investigations assessing memory retrieval of 

information. In fact, in their efforts to develop 

normative data. Delis et al. (1994), the authors of the 

CVLT-C, found a clear age progression in immediate-recall 

ability of children. These authors reported generally 

that adolescent-aged children recalled more across trials 

of learning lists of words than did preadolescent 

children, who in turn recalled more words across trials 

than the younger children. 

Similarly, research efforts have consistently found 

a developmental progression with respect to the use of 

memory strategies and with respect to the quality of 

memory strategies used. In his review of memory 

development, Siegler (1991), for example, reports that 

children below the age of 7 typically do not rehearse to-

be-remembered information and certainly do not tend to 
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employ effective organizational strategies that would 

facilitate remembering. Between the ages of 7 and 10 is 

when Kail (1984) reports that children begin to use 

rehearsal to remember information, but even then tend 

only to use repetition or repeat information over and 

over as a way to remember it. It is not until 

approximately age 9 or 10 when children really begin to 

organize to-be-remembered information in a more 

sophisticated, meaningful way and employ effective 

strategies (i.e., organizing categorical words according 

to semantic meaning) to facilitate memory. Moreover, 

children at this age. Kail (1984) notes also begin to 

demonstrate an ability to adapt their strategies to 

accommodate the specific demands of the task. 

In his review, Siegler (1991) also describes a 

developmental trend in children's use of strategies, 

emphasizing that the quality of children's rehearsal and 

organizational strategies changes with age. When 

attempting to semantically organize categorical words, 

Siegler (1991), for example, describes the tendency for 

younger children to divide lists into more categories and 

to reorganize categories from trial to trial. In 

contrast, an older child would more likely be able to 

recognize and divide the information into more 

meaningful, superordinate categories. 
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The failure of the ADHD children's performance to 

yield a developmental trend across the CVLT-C indices is 

thus unexpected and notable. A closer examination of 

performance across ages revealed significant differences 

between the younger (ages 6-9) and older (ages 10-12) 

children's performance in general across the CVLT-C 

indices, thus explaining the lack of developmental 

progression in performance. While the younger ADHD 

children (ages 6-9) in general tended to perform at the 

norm, surprisingly the older children (ages 10-12) in 

contrast tended generally to perform slightly to 

significantly below normative values. Rather than 

improvement in performance with age, a slight decrement 

in performance was noted beginning at about age 9 to 10. 

The results of the present study thus suggest evidence of 

a production deficiency in the older children's (ages 10-

12) performance on the CVLT-C overall. This finding is 

somewhat consistent with the findings of Voelker et al. 

(1989), who suggested that a production deficiency 

occurred in the performance of a wider age range of ADHD 

children (ages 7 to 11). 

Motivational factors may account for the lack of 

improvement in the older children's (ages 10-12) 

performance in this study. This is a plausible 

explanation because it is well documented that ADHD 

children in general are well known for their lack of 
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effort on tasks that they find meaningless, boring, 

unrewarding or lacking in immediate, tangible incentives 

(Barkley, 1990). While the CVLT-C is relatively 

engaging, it is repetitive and offers no obvious, 

tangible rewards for the child. 

O'Neill and Douglas (1991) similarly noted the 

impact of motivational variables with respect to ADHD 

children's approach to learning information. In their 

study comparing the performance of ADHD, non-ADHD and 

reading disabled children (in grades 3 through 7) on a 

prose recall task, these investigators found no 

differences in the immediate or delayed recall of the 

gist of a story for the ADHD and non-ADHD students; nor 

did they find any differences in the children's knowledge 

of strategies based on their interviews designed to 

elicit metacognitive awareness. Measures of study 

behavior, however, revealed that the ADHD children were 

significantly different with respect to the amount of 

time spent studying, amount of effort expended and in 

their use of fewer and poorer strategies despite adequate 

strategy knowledge. O'Neill and Douglas (1991), 

therefore noted the significant difference in the ADHD 

group's motivation with respect to their study behavior. 

The authors conclude that while the ADHD children's 

motivational level did not diminish their recall, on 
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tasks less structured and more complex, motivational 

variables are certainly likely to impede performance. 

O'Neill and Douglas (1996) reported similar findings 

in a later study comparing the recall performance and 

strategy usage of ADHD and non-ADHD boys on a multitrial, 

free-recall task. ADHD boys who were presented with 

forced-choice questions were able to identify which 

strategies would be most effective for learning a 24-item 

list of words. Despite this awareness, however, the ADHD 

boys tended to use repetition rather than employ more 

effective, active rehearsal. Additionally, the ADHD 

group spent less time rehearsing and spent less time and 

effort attempting to retrieve items compared to non-ADHD 

boys. According to O'Neill and Douglas (1996), the 

findings taken together provide evidence of "effort-

deployment problems" for the children with ADHD. 

For the younger group of ADHD children (ages 6-9) in 

the present study, the individualized context may have 

been in itself rewarding enough, and thus facilitated 

their engagement and resulted in a more typical 

performance comparatively. This may account for the 

differences in performance between the age groups because 

younger children are probably more likely to respond 

positively to, and be influenced by, adult authority and 

praise than are older children. 
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To summarize this issue, the findings revealed in 

general a slight decrement in performance for older ADHD 

children (ages 10-12) across the CVLT-C measures. This 

ultimately resulted in a nondevelopmental trend in 

performance across ages six to twelve. Age differences 

in performance may be attributed to motivational factors 

in the older-aged group (ages 10-12) and to the younger 

children (ages 6-9) responding more positively to the 

one-to-one interaction. 

Examination of the ADHD children's performance on 

the CVLT-C overall did not reveal any significant 

distinguishing profile for the age groups combined. The 

"inverted V" rate of learning style reported by Loge et 

al. (1990) was not reflected in the ADHD group's 

performance for List A trials 1-5. This is not a 

complete surprise given that ADHD children are also well 

known for variable performance on tasks (Barkley, 1990). 

That is (Barkley, 1990) , in the academic setting, 

teachers often report varied performance with respect to 

the ADHD child's classroom behavior and in terms of the 

child's performance on assignments. Parents also 

frequently describe their ADHD child as very inconsistent 

at home especially in carrying-out instructions and 

completing chores. Barkley (1990) cites additional 

evidence describing how ADHD children at times 

demonstrate variable performance on multitrial tasks-
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performing inconsistently not only across, but also 

within trials. 

While difficulties with sustained attention were not 

evident via an emerging "inverted V" profile, there is 

potential evidence of such difficulties in the older 

(ages 10-12) children's recall performance. Primacy 

(first portion of list) recall was superior to recency 

(last portion of list) recall across learning trials. 

This could indicate loss of attention within a list, 

possibly, as noted, due to motivational factors. This 

primacy-recency difference, however, was not evident in 

the performance of the younger ADHD children (ages 6-9). 

Examination of the ADHD and control children's 

performance on the metamemory questionnaire revealed a 

developmental progression in performance for both groups. 

Thus, both ADHD and control children demonstrated 

increased metamemory awareness with age as would be 

expected. Investigators have consistently documented a 

developmental progression in metamemory knowledge. 

Kreutzer et al. (1975), for example, found that younger 

children are able to grasp the meaning of basic mnemonic 

concepts such as "remember" and "forget" and have a basic 

understanding of how certain tasks demands may influence 

memory and retrieval processes. Younger children, 

however, have a limited understanding of strategies and 

what strategies might be effective. Subsequently, 
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Kreutzer et al. (1975) found that younger children are 

less planful in their approach to mnemonic problems. 

Older children, in contrast, demonstrate more awareness 

of effective strategies and solutions, which they can 

apply when presented with memory tasks. In his review of 

memory development. Kail (1984) similarly notes that 

elementary-age children show increasing sophistication in 

terms of their knowledge of various strategies and in 

their ability to chose what strategies might be most 

effective and appropriate given their increasing 

understanding of the demands of a task. 

While developmental trends in metamemory were 

evident for both groups of children, examination of the 

slopes revealed a lag in development of metamemory 

awareness for the younger ADHD children (ages 6-9). This 

finding is consistent with Voelker et al. (1989) who also 

found evidence to suggest that younger-aged ADHD children 

demonstrate a mediational or skill deficiency. This is 

not a surprising finding as ADHD children are known to 

demonstrate lower achievement (Barkley, 1991) and it is 

believed that metamemory knowledge and skill is developed 

in the classroom setting (Kail, 1984). It may take 

longer within a classroom setting for ADHD children to 

develop metamemory knowledge. 

Finally, assessment of the ADHD group's performance 

across measures revealed in general no relationship 
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between the ADHD children's metamemory knowledge and 

their performance on the CVLT-C. It was suspected that 

knowledge of memory and strategies would facilitate 

performance particularly on the more effortful tasks of 

the CVLT-C such as the free-recall measures. The results 

did indicate a positive correlation for metamemory 

knowledge and performance for the ADHD children on the 

long-delayed free-recall CVLT-C task, which is the 

indicator that is likely to require the most effortful 

processing and planning to facilitate memory over the 

span of delayed time. Results, however, also yielded 

significant correlations between metamemory knowledge and 

cued-recall measures-tasks considered to be automatic and 

not related to strategies and strategy knowledge. The 

results thus revealed no clear relationship between 

metamemory knowledge and performance. 

Investigations assessing the relationship between 

metamemory knowledge and metamemory behavior in non-ADHD 

children have yielded inconsistent findings (Bjorklund, 

1995). The nature of the relationship between metamemory 

knowledge and the practical use of such knowledge is not 

well understood (Siegler, 1991). Future research efforts 

are needed to clarify how non-ADHD children's 

understanding of their memory influences performance, 

particularly with respect to academic learning. 
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In conclusion, the findings overall revealed age 

differences in performance across measures. Younger ADHD 

children (ages 6-9) appeared to demonstrate a lag in 

their development of metamemory knowledge, suggesting a 

mediational or skill deficiency for this age group. In 

contrast, the older ADHD children demonstrated a slight 

decrement in their performance on the CVLT-C which may be 

explained by a lack of motivation. These findings 

underscore the importance of employing a developmental 

perspective when attempting to understand the effects 

that ADHD features have on other cognitive processes. 

Such research is imperative to illuminating the specific 

needs of the ADHD child and the changes in those needs as 

the ADHD child grows older. 
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APPENDIX A 

AN INTERVIEW OF CHILDREN'S KNOWLEDGE ABOUT MEMORY 

MEMORY ABILITY 

Sometimes I forget things. 
(1) Do you forget? 
(2) Do you remember things well - are you a good 
rememberer? 

(3) Can you remember better than your friends, or do 
they remember more than you? For example, if I gave 
you 10 things to look at quickly and remember and you 
remembered six of them, how many do you think your 
friends would remember? 

(4) Sometimes although a person is a good rememberer, 
he can still remember some things better than others. 
Do you remember some kinds of things better than 
others? 

(5) Are there some kinds of things that are really hard 
to remember? 

SAVINGS 

Jim and Bill are in grade [subjects's own grade]. 
The teacher wanted them to learn the names of all the 
kinds of birds they might find in their city. Jim had 
learned them last year and then forgot them. Bill had 
never learned them before. 
(1) Do you think one of these boys would find it easier 
to learn the names of all the birds? 

(2) Which one? 

(3) Why? 
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IMMEDIATE DELAY 

(1) If you wanted to phone your friend and someone told 
you the phone number, would it make a difference if you 
called right away after you heard the number or if you 
got a drink of water first? 

(2) Why? — _ — — -

(3) What do you do when you want to remember a phone 
number? 

STORY-LIST 

The materials used in administering this item are seven 
pictures of the italicized objects mentioned in the 
story described below. 

The other day I showed these pictures to other boys and 
girls your age. I asked one girl to learn them so that 
she could tell me what they were later when she 
couldn't see them any more. And I showed the same 
pictures to another girl, but also told her a story 
about the pictures [E put down each picture as its 
depicted object is mentioned]: 

A man gets out of bed, and gets dressed, putting on 
his best tie and shoes. Then he sits down at the 
table for breakfast. After breakfast he takes his 
dog for a walk. Then he puts on his hat and gets 
into his car and drives to work. 

I told the girl who learned this story that she was 
supposed to learn the pictures so she could tell me 
what they were later when she couldn't see the 
pictures. She didn't have to tell me the story, just 
the pictures. ^ ^ ^ 
(1) Do you think the story made it easier or harder for 
the girl to remember the picture? 

(2) Which girl do you think learned the most? 

(3)Why? -
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COLORED-UNCOLORED-SPACING 

The stimuli consist of two sets of six pictures each: 
(1) colored drawings of an American flag^ a lamp, a 
clown, a bicycle, a pistol, and a wagon: (2) black and 
white duplicates of these drawings. The two sets are 
placed on the table in horizontal rows, so that each 
black and white picture is directly above its colored 
duplicate. 

You notice that these two sets of pictures are the same 
except that one is colored and one is black and white. 
(1) If I were to ask you to learn these pictures so 
that when I cover them up you can tell me what the 
pictures are, would one of these sets be easier for you 
to learn? 

(2) Why? 

[E then spreads out the row that had been judged 
easier, or spread out a randomly selected row if 
neither had been judged easier.] 
(3) Would this make any difference? 

(4) Would this set of pictures still be easier (the 
same)? 

OPPOSITES-ARBITRARY 

Three pairs of closely associated words (apple-orange, 
fork-knife, and cry-sad) are used initially as practice 
items to demonstrate the nature of the paired-associate 
(PA) learning task. The test stimuli consist of two 
lists of four word pairs. One list (arbitrary) 
consists of people's first names randomly paired with 
physical actions: Mary-walk, Charley-jump, Joe-climb, 
Anne-sit. The other (opposites) consist of familiar 
opposites or complements: boy-girl, hard-easy, cry-
laugh, black-white. 

I'm going to show you a new way of learning things. 
I'll show you words in pairs and I'd like you to learn 
them so that when I show you one of the words you can 
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tell me the other word that goes with it. [E present 
study trials until the S achieves one perfect trial.] 
Here are two longer lists of words that you could learn 
m the same way. These words are opposites: "boy" goes 
with "girl," "easy" goes with "hard" [E complete the 
list in this fashion]. And these words are people and 
things they might do. So "Mary" goes with "walk" 
(etc.) . 
(1) Do you think one of these would be easier for you 
to learn? 

(2) Why? 

STUDY TIME 

The stimuli are 20 colored drawings of common objects 
(stove, chair, fish, skirt, drum, etc.) randomly placed 
in five rows of four pictures each. 

The other day I asked two children to look at and learn 
some pictures (gesture at the 20 pictures) because I 
wanted to see how well they could remember. I asked 
them how much time they would like to learn the 
pictures before I would take them away and ask them how 
many they could remember. One child said 1 minute. 
The other child said a longer time, 5 minutes. 
(1) Why do think he wanted as long as 5 minutes? 

(2) Which child remembered the most, the one who 
studied 1 minute, or the one who studied 5 minutes? 

(3) Why? 

(4) And what would you do, study 5 minutes or 1 minute? 

(5) Why? 
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STUDY PLAN 

The stimuli are nine colored pictures randomly arranged 
in a 3 X 3 matrix. They are potentially clusterable 
into three conceptual categories: (1) body parts- hand, 
foot, ear; (2) food-lemon, hot dog, red apple; (3) gray 
jacket, blue sock, red cap. 

Now suppose I wanted you to learn these pictures. You 
could do anything you wanted with the pictures. You 
might want to move them around, for example. You would 
have 3 minutes to look and study, but then I would take 
the pictures from you and ask you what pictures you 
learned. 
(1) What would you do to learn the pictures? 

(2) Did you always learn this way? 

(3) Did anyone ever tell you to learn this way? 

(4) How would a younger child do it? 

(5) How would you have learned these a year or several 
years ago? 

PREPARATION: OBJECT 

Suppose you are going roller skating with your friend 
after school tomorrow and you wanted to be sure to 
bring your skates. 
(1) How could you be really certain that you didn't 
forget to bring your skates along to school in the 
morning? 

(2) Can you think of anything else? 
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(3) How many ways can you think of? [E: If the S says 
he/she does not skate, pose a formally equivalent 
problem involving a different object, e.g., a ball.] 

PREPARATION: EVENT 

What if your were invited to a birthday party for a 
friend? 
(1) How could you make sure you remembered his party? 

(2) Can you think of anything else you could do? 

(3) How many different ways can you think of? 

RETRIEVAL: OBJECT 

Suppose you lost your jacket while you were at school 
(1) How would you go about finding it? 

(2) Anything else you could do? Think of all possible 
ways . 

RETRIEVAL: EVENT 

Suppose your friend has a dog and you ask him how old 
his dog is. He tells you he got his dog as a puppy one 
Christmas but can't remember which Christmas. 
(1) What things could he do to help him remember which 
Christmas he got his dog? 
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(2) Anything else he could do? 

RETROACTIVE INTERFERENCE 

One day two friends went to a birthday party and they 
met eight children that they didn't know before. I'll 
tell you the names of the children they met: Bill, 
Fred, Jane, Sally, Anthony, Jim, Lois, and Cindy. 
After the party one friend went home and the other went 
to practice a play that he was going to be in. At the 
play practice he met seven other children he didn't 
know before, and their names were Sally, Anita, David, 
Maria, Jim, Dan, and Fred. At dinner that night both 
children's parents asked them the names of the children 
they met at the birthday party that day. 
(1) Which friend do you think remembered the most, the 
one who went home after the party, or the one who went 
to practice in the play where he met some more 
children? 

(2) Why? 

ROTE-PARAPHRASE 

The other day I played a record of a story for a girl. 
I asked her to listen carefully to the record as many 
times as she wanted so she could tell me the story 
later. Before she began to listen to the record, she 
asked me one question: "Am I supposed to remember the 
story word for word, just like on the record, or can I 
tell you in my own words?" 
(1) Why do you think she asked this question? 

(2) would knowing the answer to the question help her 
know how to study the story? 
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(3) If I told her to learn it word for word, what do 
you suppose she did? 

(4) If I told her to learn it so she could tell me m 
her own words, what do you suppose she did? 

(5) Would it be easier to learn it word for word, or m 
her own words? 

(6) Why? 

*The questions and procedures for administration of 
this interview are taken directly from Kreutzer, M. A., 
Leonard, C , & Flavell, J. H. (1975). An interview 
study of children's knowledge about memory. Monographs 
of the Society for Research in Child Development, 40(1, 
Serial No. 159). 
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APPENDIX B 

AN INTERVIEW OF CHILDREN'S KNOWLEDGE 
ABOUT MEMORY-REVISED 

MEMORY ABILITY 

Sometimes I forget things. 
(1) Do you forget? 

(2) Sometimes although a person is a good rememberer, 
he can still remember some things better than others. 
Do you remember some kinds of things better than 
others? what kind of things? 

(3) Are there some kinds of things that are really hard 
to remember? what kings of things? 

SAVINGS 

Jim and Bill are in grade [subjects's own grade]. 
The teacher wanted them to learn the names of all the 
kinds of birds they might find in Lubbock. Jim had 
learned them last year and then forgot them. Bill had 
never learned them before. 
(1) Do you think one of these boys would find it easier 
to learn the names of all the birds? 

(2) Which one? 

(3) Why? 

IMMEDIATE DELAY 

(1) If you wanted to phone your friend and someone told 
you the phone number, would it make a difference if you 
called right away after you heard the number or if you 
got a drink of water first? 
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(2) Why? 

(3) What do you do when you want to remember a phone 
number? 

STORY-LIST 

The materials used in administering this item are seven 
pictures of the italicized objects mentioned in the 
story described below. 

The other day I showed these pictures to two girls your 
age. The first girl, I just showed the pictures and 
asked her to learn them so that she could tell me what 
they were later when she couldn't see them any more 
[E lay out the pictures to demonstrate]. 

I showed the same pictures to another girl, but also 
told her a story about the pictures [E put down each 
picture as its depicted object is mentioned]. 

Here's the story I told her: 

A man gets out of bed, and gets dressed, putting on 
his best tie and shoes. Then he sits down at the 
taJble for breakfast. After breakfast he takes his 
dog for a walk. Then he puts on his hat and gets 
into his car and drives to work. 

I told the girl who learned this story that she was 
supposed to learn the pictures so she could tell me 
what they were later when she couldn't see the 
pictures. She didn't have to tell me the story, just 
the pictures. 

So one girl I just showed the pictures to, the other I 
showed the pictures and told a story that went with the 
pictures. a. _, ^ 
(1) Do you think the story made it easier or harder for 
the girl to remember the picture? 
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(2) Which girl do you think learned the most, the one 
who just saw the pictures or the one who saw the 
pictures and heard the story that went with the 
pictures? 

(3)Why' 

COLORED-UNCOLORED-SPACING 

The stimuli consist of two sets of six pictures each: 
(1) colored drawings of an American flag, a lamp, a 
clown, a bicycle, a pistol, and a wagon: (2) black and 
white duplicates of these drawings. The two sets are 
placed on the table in horizontal rows, so that each 
black and white picture is directly above its colored 
duplicate. 

You notice that these two sets of pictures are the same 
except that one is colored and one is black and white 
[E show the child the two sets you are referring to 
(i.e., this is one set, this is the other)]. 
(1) If I were to ask you to learn these pictures so 
that when I cover them up you can tell me what the 
pictures are, would one of these sets be easier for you 
to learn? 

(2) Why? 

[E then spreads out the row that had been judged 
easier, or spread out a randomly selected row if 
neither had been judged easier]. 
(3) Would this make any difference? 

(4) Would this set of pictures still be easier (the 
same)? 

OPPOSITES-ARBITRARY 

Three pairs of closely associated words (apple-orange, 
fork-knife, and cry-sad) are used initially as practice 
items to demonstrate the nature of the paired-associate 
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(PA) learning task. The test stimuli consist of two 
lists of four word pairs. One list (arbitrary) 
consists of people's first names randomly paired with 
physical actions: Mary-walk, Charley-jump, Joe-climb, 
Anne-sit. The other (opposites) consist of familiar 
opposites or complements: boy-girl, hard-easy, cry-
laugh, black-white. 

I'm going to show you a new way of learning things. 
I'll show you words in pairs and I'd like you to learn 
them so that when I show you one of the words you can 
tell me the other word that goes with it. [E present 
study trials until the S achieves one perfect trial]. 
Here are two longer lists of words that you could learn 
in the same way. These words are opposites: "boy" goes 
with "girl," "easy" goes with "hard" [E complete the 
list in this fashion]. And these words are people and 
things they might do. So "Mary" goes with "walk" 
(etc.) . 
(1) Do you think one of these would be easier for you 
to learn? which one? 

(2) Why? ~ 

STUDY TIME 

The stimuli are 20 colored drawings of common objects 
(stove, chair, fish, skirt, drum, etc.) randomly placed 
in five rows of four pictures each. 

The other day I asked two children to look at and learn 
some pictures [E gesture at the 20 pictures] because I 
wanted to see how well they could remember. I asked 
them how much time they would like to learn the 
pictures before I would take them away and ask them how 
many they could remember. One child said 1 minute. 
The other child said a longer time, 5 minutes. 
(1) Which child remembered the most, the one who 
studied 1 minute, or the one who studied 5 minutes? 

(2) Why? 
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(3) And what would you do, study 5 minutes or 1 minute? 

(4) Why? 

STUDY PLAN 

The stimuli are nine colored pictures randomly arranged 
in a 3 X 3 matrix. They are potentially clusterable 
into three conceptual categories: (1) body parts- hand, 
foot, ear; (2) food-lemon, hot dog, red apple; (3) gray 
jacket, blue sock, red cap. 

Now suppose I wanted you to learn these pictures. You 
could do anything you wanted with the pictures. You 
might want to move them around, for example. You would 
have 3 minutes to look and study, but then I would take 
the pictures from you and ask you what pictures you 
learned. 
(1) What would you do to learn the pictures? 

PREPARATION: OBJECT 

Suppose you are going roller skating with your friend 
after school tomorrow and you wanted to be sure to 
bring your skates. 
(1) How could you be really certain that you didn't 
forget to bring your skates along to school in the 
morning? 

(2) What else could you do to remember your skates? 

(3) Tell me all the ways you can think of [E: If the S 
says he/she does not skate, pose a formally equivalent 
problem involving a different object, e.g., a ball.] 
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PREPARATION: EVENT 

What if your were invited to a birthday party for a 
friend? 
(1) How could you make sure you remembered his party? 

(2) What else could you do to remember? 

(3) Tell me all the different things you can think of 

RETRIEVAL: OBJECT 

Suppose you lost your jacket while you were at school 
(1) How would you go about finding it? 

(2) What else you could do? 

(3) Tell me all the different things you can think of 

RETROACTIVE INTERFERENCE 

[E provide some visual aid as you describe the scenario 
to help the child follow] 

One day two friends went to a birthday party and they 
met eight children that they didn't know before. I'll 
tell you the names of the children they met: Bill, 
Fred, Jane, Sally, Anthony, Jim, Lois, and Cindy. 
After the party one friend went home and the other went 
to practice a play that he was going to be in. At the 
play practice he met seven other children he didn't 
know before, and their names were Sally, Anita, David, 
Maria, Jim, Dan, and Fred. At dinner that night both 
children's parents asked them the names of the children 
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they met at the birthday party that day. 
(1) Which friend do you think remembered the most names 
of the children at the birthday party, the one who went 
home after the party, or the one who went to practice 
in the play where he met some more children? 

2) Why? 

ROTE-PARAPHRASE 

The other day I played a record of a story for a girl. 
I asked her to listen carefully to the record as many 
times as she wanted so she could tell me the story 
later. Before she began to listen to the record, she 
asked me one question, the question she asked was: "Am 
I supposed to remember the story word for word, just 
like on the record, or can I tell you in my own words?" 

(1) Would it be easier to learn it word for word, or in 
her own words? 

(2) Why? 

(3) If I told her to learn it word for word, how would 
she go about learning the story? 

(4) If I told her to learn it so she could tell me in 
her own words, how we she go about learning the story? 
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APPENDIX C 

HYPOTHESES 

HYPOTHESIS 1: A developmental progression in metamemory 
knowledge will be observed for both the ADHD and non-
ADHD children. 

*HYPOTHESIS 2: Younger ADHD children will evidence a 
mediational or skill deficiency with respect to 
metamemory knowledge. 

HYPOTHESIS 3: A developmental progression will be 
observed in the ADHD children's performance across 
the CVLT-C measures. 

*HYPOTHESIS 4: Older ADHD children will evidence a 
production deficiency with respect to their performance 
on the CVLT-C. 

HYPOTHESIS 5: ADHD children will demonstrate relatively 
poorer performance on CVLT-C measures requiring more 
effortful processing (i.e., free-recall measures 
(effortful) versus cued-recall or recognition tasks 
(automatically encoded)). 

HYPOTHESIS 6: Reflecting difficulties with sustained 
attention, an "inverted V" rate of learning profile will 
emerge as a function of the ADHD group's performance 
across List A, CVLT-C trials 1-5. 

HYPOTHESIS 7: Metamemory knowledge will enhance 
performance on the CVLT-C, especially on measures 
requiring or reflective of more effortful processing 
(i.e., free-recall, learning slope, semantic ratio and 
consistency of recall measures). 
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APPENDIX D 

INTERPRETIVE GUIDELINES FOR THE CALIFORNIA VERBAL 

LEARNING TEST FOR CHILDREN 
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Table D.l 

A Summary of the Interpretive Guidelines for the CVLT-C Measures 

Interpretive Guidelines CVLT-C Measure Description 

Immediate Recall Trials 
List A Trial 1 

List A Trial 5 

List A Trials 1-5 Total 

List B Immediate Recall 

number of list A 
trial 1 words 
immediately recalled 

number of list A 
trial 5 words 
immediately recalled 

total number of list A 
words recalled across 
trial 1-5 

number of list B words 
immediately recalled 

List B vs. List A Trial 1 a comparison of 
immediate free-recall of 
list B with immediate 
free-recall of list A 
trial 1 

Learning Strategies 
Semantic Cluster Ratio 

Serial Cluster Ratio 

Percent Primacy Recall 

ratio of list A (trials 
1-5) words from the 
same category recalled 
together over semantic 
clustering due to chance 

ratio of List A (trials 
1-5) words recalled in 
the same order as 
presented over serial 
clustering due to chance 

percentage of total 
words recalled from the 
beginning (first four 
words) of list A trials 
1-5 

auditory attention span; 
short-term memory 

global measure of free-
recall performance 

global measure of free-
recall performance 

auditory attention span; 
short-term memory 

high degree of proactive 
interference 

more effective learning 
strategy 

less effective learning 
strategy 

learning style 
(i.e., poor recall of 
primacy in conjunction 
with better recall of 
recency indicative of 
passive approach to 
learning) 

80 



Table D.l continued 

CVLT-C Measure Description Interpretive Guidelines 

Percent Middle Recall percentage of total 
words recalled from the 
middle seven words of 
list A trials 1-5 

learning style 

Percent Recency Recall percentage of total 
words recalled from the 
end (last four words) 
of list A trials 1-5 

learning style 

Learning Slope 

Consistency of Recall 

average number of new 
words recalled per 
trial across trials 
1-5 of list A 

percentage of list A 
words recalled from one 
trial to the next across 
trials 1-5 

amount of learning 
with competing stimuli 

learning strategies 
(i.e., haphazard or 
disorganized) 

Delayed-Recall Trials 
Short-Delayed Free-Recall number of words recalled global measure of 

from list A following short-term memory 
presentation of list B 

Short-Delay Free-Recall 
Savings Score 

Short-Delay Cued-Recall 

proportion of words 
recalled on list A trial 
5 also recalled on the 
short-delay free recall 
measure 

storage of information 
(forgetting rate); 
vulnerability to 
retroactive interference 

number of words recalled retrieval 
from list A when category 
names are given as prompt 

Long-Delay Free-Recall number of words recalled global measure of 
from list A following a long-term memory 
20-minute delay 
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Table D.l continued 

Description Interpretive Guidelines CVLT-C Measure 

Long-Delay Free-Recall 
Savings Score 

proportion of words 
recalled on short-term 
delay free-recall trial 
also recalled on the 
long-delay free-recall 
trial 

storage of information 
(forgetting rate); 
vulnerability to 
retroactive interference 

Long-Delay Cued-Recall 

Recall Error Measures 
Perseveration Errors 

Free-Recall Intrusions 

Cued-Recall Intrusions 

Total Intrusions 

number of words recalled retrieval 
from List A when category 
names are given as a prompt 
following a 20-minute delay 

total number of 
repetitions of previous 
responses during the 
same trial summed across 
all recall list A and B 
trials 

responses (across all 
free-recall list A 
and B trials) not 
included on the target 
list 

responses (across all 
cued-recall list A 
and B trials) not 
included on the target 
list 

all responses (across 
all recall list A and B 
trials) not included on 
the target list 

source memory 

source memory; 
vulnerability to 
proactive/retroactive 
interference; recall 
memory; attention 

source memory; 
vulnerability to 
proactive/retroactive 
interference; recognition 
memory; attention 

source memory; 
vulnerability to 
proactive/retroactive 
interference; recall 
and recognition memory; 
attention 
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Table D.l continued 

CVLT-C Measure 

Recognition Measures 
Correct Recognition Hits 

Discriminability Index 

Description 

total number of target 
items on the recognition 
trial correctly 
identified as list A 
words 

index of hits and false 
positives (overall 
accuracy) on the 
recognition trial 

Interpretive Guidelines 

retrieval; encoding or 
storage 

Long-Delay Free-Recall 
Savings Score 

False-Positive Rate 

Response Bias 

proportion of target retrieval; encoding or 
items on the recognition storage 
trial correctly 
identified as list A 
words also recalled 
on the long-delay 
free-recall trial 

total number of list B 
words identified as 
target items on the 
recognition trial 

difference between 
number of false 
positives and misses 
over total number of 
errors on recognition 
trial 

tendency to confabulate; 
source memory; 
"yes" response bias 

response bias 

•These descriptions are taken directly from Delis, D. C , Kramer, J. H., Kaplan, 
E., & Ober, B. A. (1994). California Verbal Learning Test for Children Manual, 
(pp. 31-55). Texas: The Psychological Corporation. 
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APPENDIX E 

AN INTERVIEW OF CHILDREN'S KNOWLEDGE ABOUT MEMORY 

SCORING CRITERIA 

MEMORY ABILITY 
•Question 1 
(Do you Forget?) 

No/Don't know 
Sometimes 
Yes 

= 0 
= 1 
= 2 

•Question 2 
(Do you remember some kinds of things better?) 

Categories = 2 
Instances = 1 (describes one instance) 

No/Don't Know = 0 

-Question 3 
(Are there some kinds of things that are harder to 
remember?) 

Categories = 2 
Instances = 1 
No/Don't Know = 0 

SAVINGS 
-Question 2 
(Which boy would find it easier to learn the names of 
the birds?) 

Relearner 
Learner 
Same 
Neither/Don't 
Know 

= 2 
= 1 
= 1 
= 0 

•Question 3 
(Why? - Exp lana t ion for Quest ion 2) 

S a v i n a s = 2 (understanding tha t p r i o r learning 
would f a c i l i t a t e l a t e r learning) 

Q^j-^gj. = 1 (any other reasonable explanation) 
None/Don' t Know = 0 
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IMMEDIATE DELAY 

•Ques t ion 3 
(What do you do when you want t o remember a phone 
number?) 

W r i t e i t down = 2 
R e h e a r s e = 2 
O the r = 1 (any other reasonable strategy) 
N o n e / D o n ' t Know = 0 

STORY-LIST 
-Ques t ion 1 

(Do you t h i n k t h e s t o r y made i t e a s i e r o r h a r d e r fo r t h e 
g i r l t o remember?) 

E a s i e r = 2 
Harde r = 1 
O t h e r = 1 (any other reasonable answer) 
D o n ' t Know = 0 

-Question 3 
(Why? - Justification for Question 1) 

Justification = 2 
Other = 1 (any other reasonable answer) 
None/Don't Know = 0 

COLORED-UNCOLORED SPACING 
-Question 1 
(Which sets of colors would be easier for you to learn?) 

Same 
Colored 
Uncolored 
Don't Know 

= 2 
= 1 
= 1 
= 0 

•Question 4 
(Would spacing the rows out make any difference in 
trying to remember the pictures?) 

No Effect 
Yes 
Don't Know 

= 2 
= 1 
= 0 
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OPPOSITES-ARBITRARY 
•Question 1 
(Which list of words (opposites or arbitrary words) 
would be easier to learn?) 

Opposites 
Arbitrary 
Same 
Don't Know 

= 2 
= 1 
= 1 
= 0 

•Ques t ion 2 
(Why? - J u s t i f i c a t i o n fo r Q u e s t i o n 1 - s c o r e d a c c o r d i n g 
t o j u s t i f i c a t i o n of e i t h e r r e s p o n s e t o g u e s t i o n 1 ) : 

F a m i l i a r = 2 (familiar words are easier) 
O t h e r = 1 (any other reasonable jus t i f ica t ion) 
No R e s p o n s e / = 0 

D o n ' t Know 
STUDY TIME 

-Ques t ion 1 
(Which c h i l d remembered t h e most?) 

5 Minutes 
1 Minute 
Neither/ 
Don't Know 

= 2 
= 1 
= 0 

•Ques t ion 2 
(Why? - J u s t i f i c a t i o n fo r Q u e s t i o n 1) 

More S tudy Time = 2 
O t h e r = 1 (any other reasonable jus t i f ica t ion) 
D o n ' t Know = 0 

-Question 3 
(What would you do, study 5 minutes or 1 minute?) 

5 minutes 
1 minute 
Don't Know 

= 2 
= 1 
= 0 

STUDY PLAN 
-Question 1 
(What would you do to learn the pictures?) 

Complete = 3 
Categorization 

Association = 2 
Rehearsal = 2 
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E x t e r n a l S t o r a g e = 1 
Look Them Over = 1 
Random = 0 

Rea r r angemen t 
D o n ' t Know = 0 

(wr i t e i t down, t e l l someone e l s e ) 

PREPARATION: OBJECT 
•Ques t ion 1 
(How c o u l d you remember t o b r i n g your s k a t e s t o s c h o o l ? ) 

S e l f P r e p a r a t i o n = 2 

O t h e r = 1 
D o n ' t Know = 0 

( e . g . , w r i t e i t down, put them 
by door , i n backpack) 
( e . g . , r e l y on someone e l s e ) 

•Ques t ion 3 
(How many d i f f e r e n t ways can you t h i n k of?) 

2 + 
1 
0 

= 2 
= 1 
= 0 

PREPARATION: EVENT 
•Ques t ion 1 
(How c o u l d you make s u r e you remembered an i n v i t a t i o n t o 
a b i r t h d a y p a r t y ? ) 

S e l f P r e p a r a t i o n 
O t h e r 
D o n ' t Know 

= 2 ( e . g . , w r i t e i t down, a s s o c i a t i o n ) 
= 1 ( e . g . , r e l y on someone e l s e ) 
= 0 

•Ques t ion 3 
(How many d i f f e r e n t ways can you t h i n k of?) 

2 + 
1 
0 

= 2 
= 1 
= 0 

RETRIEVAL: OBJECT 
•Ques t ion 1 
(How c o u l d you go abou t f i n d i n g a l o s t j a c k e t a t 
s c h o o l ? ) 

R e a s o n a b l e P l a n 
O t h e r 
D o n ' t Know 

= 2 
= 1 (Relying on someone e l s e ) 
= 0 
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•Question 2 
(How many different ways can you think of?) 

2+ = 2 
1 = 1 
0 = 0 

RETROACTIVE INTERFERENCE 

•Question 1 
(Which fr iend remembered the most fr iends from the 
b i r thday party?) 

Boy - Home 
Boy - Play 
Don't Know 

= 2 
= 1 
= 0 

-Question 2 
-if answered the boy who went home: 
Retroactive = 2 
interference 
Fewer Names = 1 
More Rehearsal = 1 
Time 
Don't Know or = 0 
Irrelevant 

-if answered the boy who went to the play: 
Overlapping Names = 2 
Other = 1 (any other reasonable justification) 
Don't Know or = 0 
irrelevant 

ROTE-PARAPHRASE 
-Question 1 
(Would it be easier to learn it word for word, or in her 
own words?) 

Own Words = 2 
Word for Word = 1 
Don't Know = 0 

•Question 2 
(Why? - J u s t i f i c a t i o n for Question 1 - scored according 
to j u s t i f i c a t i o n of e i t h e r response to guestion 5) : 

Good E x p l a n a t i o n = 2 (e .g . , recognition of task demands) 
O t h e r = 1 (any other relevant jus t i f ica t ion) 
Don' t Know = 0 
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*These scoring criteria are based on the categories of 
answers found by Kreutzer, M. A., Leonard, C , & Flavell, 
J. H. (1975). An interview study of children's 
knowledge about memory. Monographs of the Society for 
Research in Child Development, 4_0(1, Serial No. 159) . 
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APPENDIX F 

AN OVERVIEW OF ATTENTION-DEFICIT/HYPERACTIVITY DISORDER 

Historical Perspectives 

Hyperactivity in children has been recognized for 

some time. As early as 1845, a reference to 

hyperactivity in children can be found in a rhyme by a 

German poet, Heinrich Hoffman (Martin, Welsh, McKay & 

Bareuther, 1984). 

Fidgety Phil 
He won't sit still 
He wiggles 
He Giggles 
The naughty restless child 
Grows still more rude and wild 

More formal recognition of hyperactivity as a childhood 

disorder can be traced back to the early 1900's. The 

first description resembling modern definitions is 

generally credited to Frederick Still (Walters & Barrett, 

1990). In a series of medical lectures. Still (1902) 

described a collection of behavioral characteristics that 

he had observed to be common among some children seen in 

his clinical practice. Specifically, Still (1902) 

observed a group of children who were notably restless, 

passionate (overly emotional), unnaturally aggressive, 

unruly, and resistant to punishment. Such behaviors, 

Still (1902) believed, constituted a childhood syndrome 
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which could be characterized by deficiencies in 

"volitional inhibition" and underlying "defects in moral 

control" ("the control of action in conformity with the 

idea of the good of all," p. 1008). 

Still (1902) proposed that this childhood condition 

could be explained by a biological predisposition and 

thus was most likely hereditary in nature (Barkley, 

1990) . He, however, noted that there were other cases in 

which the symptoms seemed to be tied to prenatal injury 

or observable medical conditions such as encephalitis, 

epilepsy, or head injury. 

The link between behavioral deviance and brain 

impairment was highlighted further by observations of 

children who suffered from encephalitis during the 1918 

U.S epidemic (Carlson & Rapport, 1989). Following their 

illness, these children displayed behavioral symptoms 

similar to those described by Still (1902) in his 

lectures. These children were found, for example, to be 

inattentive, to demonstrate impairment in judgement, to 

have difficulties with conduct, to be impulsive and to 

exhibit high levels of activity (Barkley, 1990). 

Similar behaviors were noted in children with known 

CNS damage by physicians in practice (Barkley, 1990). 

These observations naturally led investigators to assume 

that CNS damage was indeed the underlying etiology of 
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behavioral dysfunction, even in cases where evidence of 

CNS damage was lacking (Barkley, 1990). Around the 

1940's to 1950's, it thus became "fashionable" to view 

children demonstrating behavioral difficulties as having 

suffered some form of brain damage (Barkley, 1990). 

Based on this prevailing view, the term "minimal brain 

damage," was employed as the earliest label to classify 

hyperactive children (Anastopoulos, Barkley & Shelton, 

1994). 

Further study and observation failed to validate the 

presumed connection between hyperactivity and central 

nervous system damage (Silver, 1990). Conseguently, 

investigators turned their attention to the possibility 

that hyperactive children demonstrated faulty 

neurological functioning rather than evidencing brain 

damage. To reflect this change in view, the term 

"minimal brain dysfunction" was introduced-a concept 

believed to have originated from the work of Strauss and 

Lehtinen (1947) who published descriptions of behavioral 

problems specific to children who were not brain injured, 

but mentally retarded (Matson, 1993). 

In 1963, a task force of the National Institute of 

Neurological Diseases and Blindness was established to 

provide more formal definition of this label (Silver, 
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1990). As a result of the committee's efforts, children 

with "minimal brain dysfunction" were formally defined as 

those 

children of near average, average, or above-
average general intelligence with certain learning 
or behavioral disabilities ranging from mild to 
severe, which are associated with deviations of 
function of the central nervous system. These 
deviations may manifest themselves by various 
combinations of impairment in perception, 
conceptualization, language, memory, and control of 
attention, impulse, or motor function. (Clements, 
1966, p. 9) 

With respect to cause, the committee further concluded. 

With our limited validated knowledge concerning 
relationships between brain and behavior, we must 
accept certain categories of deviant behavior, 
developmental dyscrasias, learning disabilities, and 
visual-motor perceptual irregularities as valid 
indices of brain dysfunction. (Clements, 1966, p. 6) 

Around the 1960s, investigators began to criticize 

this presumed notion of inferred brain impairment 

(Barkley, 1990). Research findings failed to support the 

claim that CNS damage was the underlying etiology of 

behavioral dysfunction. Thus, investigators began to 

view the label "minimal brain dysfunction" as misleading. 

Other researchers claimed that the term had "little 

prescriptive value" and considered it "vague" and 

"overinclusive" (Barkley, 1990, p. 10). In response to 

these criticisms, researchers recognized the need to 

abandon the umbrella term of "minimal brain dysfunction" 
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and identify more specific labels for learning, cognitive 

and behavioral disorders that would describe the features 

and deficits displayed by children and subseguently aid 

in diagnosis (Barkley, 1990). As a result of more 

focused efforts, "hyperactivity" became formally 

recognized as a specific behavioral disorder of 

childhood. The disorder was termed Hyperkinetic Reaction 

of Childhood and was listed as a formal disorder in the 

official diagnostic directory of that time, the second 

edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-11, American Psychiatric 

Association, 1968) . The defining features included the 

symptoms of overactivity, restlessness, distractibility 

and short attention span. The exact description of the 

disorder was as follows: "Hyperkinetic reaction of 

childhood (or adolescence) is characterized by 

overactivity, restlessness, distractibility, and short 

attention span, especially in young children; the 

behavior usually diminishes in adolescence" (DSM-II, 

1968, p. 50). 

The formal recognition of hyperactivity generated 

widespread professional and scientific interest, which 

subsequently led to a number of research investigations 

focused on validating hyperactivity as a disorder 

(Barkley, 1990). Such efforts actually identified 
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additional defining characteristics and subsequently 

resulted in the disorder being redefined. In a series of 

studies, Douglas and colleagues (1972), in fact, found 

inattention and impulsivity to be the primary features 

that best distinguished the disorder. Hyperactive 

children, Douglas (1972) argued, manifested more serious 

problems with sustained attention and impulse control 

than they did with overactivity (Anastopoulos, Barkley & 

Shelton, 1994) . Because of such findings, the label. 

Hyperkinetic Reaction of Childhood was retitled to 

emphasize inattention as the more defining feature. The 

disorder was given the title. Attention Deficit Disorder 

with and without Hyperactivity (DSM-III, American 

Psychiatric Association, 1980). Along with the new 

title, exclusionary criteria were noted, onset before age 

7 was indicated as a necessary feature and detailed 

criteria were provided for each of the now, three primary 

features of the disorder: inattention, impulsivity and in 

some cases, hyperactivity (DSM-III, American Psychiatric 

Association, 1980). 

Due to a lack of empirical evidence to support the 

notion of subtypes, the American Psychiatric Association 

once again relabeled the condition in their revision of 

the DSM-III (DSM-III-R, American Psychiatric Association, 

1987) (Barkley, 1990). As it is currently known, the 
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disorder was relabeled Attention Deficit Hyperactivity 

Disorder. Thus, attention deficit disorder without 

hyperactivity was no longer recognized as a subtype 

officially. The relabeling of the disorder, however, was 

not to suggest that the subtype did not exist, but 

instead reflected the committee's recognition of a need 

for clarification (Barkley, 1990). In fact, the 

committee did not do away with the subtype altogether, 

but relegated the subtype to a new, more generally 

defined category they entitled Undifferentiated Attention 

Deficit Disorder (Anastopoulos et al., 1994). 

The fourth edition of the DSM (DSM IV, American 

Psychiatric Association, 1994) provides the most recent 

descriptive criteria for the diagnosis of Attention 

Deficit/Hyperactivity Disorder. Reflecting more recent 

findings, the DSM IV lists different subgroups of the 

disorder, with diagnosis depending on which primary 

features are predominantly present (Anastopoulos, 

Barkley, & Shelton, 1994). The types include: Attention-

Deficit/Hyperactivity Disorder, Combined Type, which 

would describe children who demonstrate all of the 

primary features including inattention, hyperactivity and 

impulsivity; Attention-Deficit/Hyperactivity Disorder, 

Predominantly Inattentive Type, reflecting children 

demonstrating difficulties primarily with attention; and 
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Attention-Deficit/Hyperactivity Disorder, Predominantly 

Hyperactive-Impulsive Type, which would describe those 

children who are primarily overactive and demonstrate 

apparent difficulties with impulsiveness, but do not 

display significant problems with attention (DSM IV, 

American Psychiatric Association, 1994). 

Diagnosis 

The current Diagnostic and Statistical Manual for 

Mental Disorders, DSM IV (American Psychiatric 

Association, 1994) outlines the most recent defining 

criteria necessary for the diagnosis of Attention-

Deficit/Hyperactive Disorder (ADHD). According to formal 

definition, the disorder in general is characterized by 

maladaptive and developmentally inappropriate levels of 

inattention, hyperactivity and impulsivity. Detailed 

descriptions of symptoms for each of these primary 

features are provided by the manual. For example, 

clinical indicators of inattention include, "difficulty 

sustaining attention in tasks or play activities," 

"difficulty organizing tasks and activities," and 

"forgetful in daily activities (pp. 83-84)." Examples of 

identifying symptoms of hyperactivity-impulsivity are 
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"often blurts out answers before questions have been 

completed," and "often has difficulty awaiting turn" 

(p. 84). 

To meet the criteria for formal diagnosis, the child 

must demonstrate six of the nine symptoms of inattention 

as well as six of the nine symptoms of hyperactivity-

impulsivity. These symptoms must have been evident and 

persisted for at least six months, with age of onset 

before the age of 7. Additionally, difficulties must be 

manifested across various situations (i.e., home and 

school) to the extent that impairment in social and 

academic functioning is clearly evident (DSM IV, American 

Psychiatric Association, 1994). Exclusionary criteria 

are also noted in that the symptoms must not "occur 

exclusively during the course of Pervasive Developmental 

Disorder, Schizophrenia, or other Psychotic Disorder and 

are not better accounted for by another mental disorder 

(e.g.. Mood Disorder, Anxiety Disorder, Dissociative 

Disorder, or a Personality Disorder)" (p. 85). 

To determine whether a child meets these defining 

criteria, Barkley (1990) notes that it is imperative to 

obtain information from multiple sources. A 

comprehensive, clinical interview with the parent is 

particularly important. Barkley (1990) has prepared a 

structured questionnaire for conducting such an interview 
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(ADHD Clinic Parent Interview, Barkley, 1990). According 

to Barkley (1990), the parent interview in general should 

be structured to address the child's: developmental 

history, including prenatal, perinatal and postnatal 

experiences and functioning, and achievement of 

developmental milestones; medical history; psychological 

history including previous treatments or prescribed 

medications; school history with respect to progress 

throughout grade levels and previous or existing learning 

difficulties; social history including relations with 

siblings and peers; and family history including nature 

of relationships and medical and psychiatric information. 

The interview also includes a checklist of detailed 

diagnostic criteria and questions regarding the parent's 

concerns with the child's behavior. 

Obtaining such information is important not only for 

determining whether the child demonstrates problems 

consistent with the diagnostic criteria, but also for 

identifying associated features, which may aid in 

determining diagnosis. For example, in his review, 

Barkley (1990) reports that ADHD children have been found 

to have a higher incidence of middle ear infections 

compared to non-ADHD children and to demonstrate chronic 

health problems more often in general (e.g., upper 

respiratory infections, asthma and allergies). A high 
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incidence of sleep disturbances has also been noted in 

ADHD children (i.e., difficulties getting to sleep). 

Other studies have found ADHD children to be more 

accident prone as evidenced by their higher incidence of 

serious accidents such as broken bones and serious 

bruises. There have been studies that have also reported 

a higher prevalence of perinatal and postnatal 

complications including toxemia, pre-eclampsia, 

postmaturity and fetal distress. 

Additionally, obtaining a thorough history can help 

to identify others problems that may underlie or better 

account for the child's presenting difficulties (Martin, 

1993) . In this way, gathering thorough background 

information is important for ruling out the diagnosis of 

ADHD. Inadequate parenting, learning difficulties, 

changes in the child's environment, underlying medical 

conditions, and/or other psychological conditions such as 

depression or anxiety are all examples of other existing 

conditions that could potentially account for the child's 

ADHD-like symptoms. 

Complicating diagnosis, these and other problems can 

also coexist with ADHD (Barkley, 1990). Psychological 

assessment of the child can help to identify other 

existing conditions and rule out ADHD or alternatively 

help to establish the coexistence of ADHD and other 
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problems (Martin, 1993). Such procedures may include 

behavioral observation, clinical interviews, projective 

testing, standardized IQ and achievement tests and the 

use of other objective measures. To ensure that the ADHD 

symptoms are not secondary to a medical condition, 

Barkley (1990) notes that a complete pediatric physical 

is also essential. 

Obtaining information from the academic setting is 

additionally necessary (Barkley, 1990). Important 

questions to address pertain to the child's behavior in 

the classroom setting, achievement and academic 

performance and the nature of the child's relations with 

other students. Within the academic setting, the ADHD 

student is frequently described as being disruptive, 

disorganized, and noncompliant with rules. Persistent 

difficulties following directions, working independently, 

remaining seated and staying on task are also prevalent 

(Barkley, 1990). Barkley (1990) notes that teacher 

reports of "excessive restlessness, vocal noisiness, 

inattention to work, underachievement, and noncompliance 

with class rules are commonplace" in describing the ADHD 

child (p. 254). With respect to social functioning, he 

adds, "problems of avoidance or rejection" are likely 

(p. 254). 
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The use of standardized parent and teacher behavior 

rating scales sensitive to attention problems are another 

essential component in the assessment and diagnosis of 

ADHD (Barkley, 1990). The Conner's Rating Scale (1989) 

and the Achenbach Child Behavior Checklist (1992) are 

examples of well-standardized scales that are commonly 

used (Barkley, 1990; Martin, 1993). Both scales have 

parallel teacher and parent versions, which yield 

different perspectives of the child's functioning and 

allow for comparison of the child's behavior across 

settings. 

Objective measures can also be useful although there 

is no one instrument to date that can confirm or 

disconfirm the diagnosis of ADHD (Barkley, 1990). 

According to Barkley (1990), the two most useful measures 

in differentiating ADHD include systematic behavioral 

observations of the child and tests of vigilance and 

sustained attention otherwise known as continuous-

performance tests (CRTs). 

For observation of the child, Barkley (1990) has 

developed a coding system that provides a, systematic, 

quantified measure of the child's behavior in a natural 

setting. Behavior categories that are targeted and 

scored include: "off task," "fidgets," "out of seat," 

"vocalizes," and "plays with objects." Detailed 
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procedural guidelines and definitions for the behavioral 

categories are provided (Barkley, 1990, pp. 337-338). 

With respect to measures of sustained attention, 

there are several different versions of CP tests. The 

most frequently used assesses sustained attention and 

impulse control by measuring the child's response to 

auditory or visual target stimuli (letters or numbers) 

(Barkley, 1990) . Such measures have been shown to be the 

test that best differentiates ADHD from non-ADHD children 

(Douglas, 1983) . Normative data, however, is lacking, 

thus limiting the test's clinical and diagnostic utility 

(Barkley, 1990). 

Treatment 

Attention Deficit Hyperactivity Disorder is a 

complex disorder. Because of its nature, associated 

problems with academics, social relations, misconduct and 

self-esteem are common (Barkley, 1990) . Complicating 

matters further, the disorder often coexists with other 

psychological conditions. In his review, Barkley (1990) 

reports that as many as 32% of children diagnosed with 

ADHD also meet the criteria for an affective disorder, 

while 20-30% are also diagnosed with clinical anxiety. 

Disruptive behavior disorders also commonly coexist with 

the ADHD diagnosis as evidenced by up to 40% of ADHD 
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children concurrently being diagnosed with oppositional 

disorder. Twenty-one to 45% of ADHD children demonstrate 

more serious disruptive behavior, meeting the criteria 

for a diagnosis of conduct disorder. Learning problems 

are also prevalent among ADHD children, with as many as 

25% of ADHD children formally qualifying as learning 

disabled. The needs of the ADHD child are thus diverse 

and multiple, and subsequently warrant intervention that 

is comprehensive and multifaceted in nature (Barkley, 

1990). 

While a number of different interventions have been 

used in the treatment of ADHD children, it is generally 

agreed that a multimodal, collaborative approach 

involving education, behavior management training, 

classroom management and use of psychotropic medication 

is needed. The first and most important step to 

treatment involves parent and teacher education (Barkley, 

1991). Caregivers and teachers need up-to-date 

information on the nature of the primary and associated 

features of the disorder, the developmental course and 

etiology, and appropriate treatments and interventions. 

Providing such education is particularly important for 

helping caregivers and teachers to define appropriate 

expectations of the child and to view the child's 

behavior as a "developmentally handicapping condition" 
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that is chronic, but manageable (Barkley, 1991, p. 732). 

The parent's views of and attitude towards the disorder 

along with their cooperation are the most crucial 

components in the management of ADHD (Greenhill, 1989). 

For the management of symptomatology, psychoactive 

medication has proven to be the most frequently employed 

and highly effective treatment (Barkley, 1990). 

Psychostimulant drugs, such as ritalin, are the most 

commonly prescribed (Greenhill, 1990). Investigations 

have shown that such drugs are effective in paradoxically 

suppressing impulsivity and overactivity, while 

concurrently enhancing attentional processes (Bogus, 

1993). Subsequent improvements in compliance, social 

relations and academic productivity are also frequently 

observed (Dupaul & Barkley, 1990). 

While psychoactive medications have proven to be 

effective in the day-to-day management of ADHD symptoms, 

the long-term impact of pharmacotherapy on various 

aspects of functioning (i.e., social and academic) is 

less clear (Dupaul & Barkley, 1990). Research efforts 

are needed to understand the potential impact 

psychoactive drug treatment may have long-term. 

As an adjunct to medication, use of behavior 

modification techniques can also be helpful in managing 

the behavioral problems associated with the disorder 
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(Barkley, 1990) . Such methods involve teaching parents 

and teachers to reward appropriate behavior, while 

diminishing undesirable behaviors by responding with 

negative consequences such as punishment. For such 

methods to be effective, however, Barkley (1990) reports 

that feedback must be immediate, frequent and more 

"powerful" (e.g., providing rewards that are tangible). 

Moreover, to facilitate generalized learning, it is 

important that techniques be employed consistently across 

various settings. 

In cases where behavior modification technigues are 

not effective in managing the child's behavior in the 

classroom, specialized academic placement may be 

warranted (Barkley, 1991). ADHD alone, however, does not 

yet qualify a child for such services. In these cases, 

the ADHD child should be evaluated for potential 

coexisting problems that might make him/her eligible 

(e.g., formal learning disabilities). 
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