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ABSTRACT 

The purpose of the current study was to determine if a 

relationship exists between errors on the Bender Visual 

Motor Gestalt Test (BENDER) and independent measures of 

attention and impulsivity. Data was collected from 

protocols of children who were evaluated at a Regional 

Medical center between the ages of 4 and 21 (N = 138). Data 

used for the current study was collected from the Bender, 

the Conners' Parent Rating Scale-48, and the READD a 

continuous performance test. Step-wise multiple regressions 

were applied to the variables to determine the relationship 

between Bender error categories and the individual measures 

of attention and impulsivity. The results revealed a 

significant (p < .05) relationship between the READD 

ommission score measuring inattention and the Bender error 

categories of integration, erasures, and completion time; 

and a significant (P < .05) relationship between the READD 

commission score a measure of impulsivity, and the Bender 

error score of erasures. 
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CHAPTER I 

INTRODUCTION 

Attention has been defined as "a control process that 

allows us to select from a complex stimulus array those 

factors that are important to behav ior, thereby influencing 

the process of dec i s i on making and the cognitive strategi es 

that are necessary for day-to - day l iving" (Timme rmans & 

Christensen, 1 9 91 , pg. 26 ) . Chil dren exh i bit attention 

di fficulti es in many ways including difficulty completing 

tasks , difficulty persisting in play activity, dif ficulty 

concentrating on tasks requ ir· g sustained attention , 

distrac tibil i ty , and diffi c 1 a ending to i structions 

(Amme rman , Last , & Hersen, 1993 ) . Ip lsi ity , a construct 

oft en associated with a e io, as bee s ly defined as 

difficulty controlling one's i ses e r man et al , 

19 93) . Impuls i v ity may be exhib' ed as disr p ive acts , 

interrupting conversatio s, d' ffic ty taki g tur ns, and 

problems s elf - regulating beha ior w'thout externa l cont r o ls. 

Children with i mpul s ivity problems may al s o appear fi dgety 

and have d ifficulty staying in their seats dur i ng c l ass. 
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These behaviors can t crea e many problems, both socially and 

a cademica lly for the child. Attention Deficit Hyperactivity 

Di s order(ADHD)is a childhood disorder related to attention 

and impulsivity . 

With the recent publication of the Diagnostic and 

Statistical Manual of Mental Disorders-IV (DSM-IV; APA, 

1994), the separate categories of Attention Deficit Disorder 

and Attention Deficit Hyperactivity Disorder have been 

merged to create one category, Attention Deficit/ 

Hyperactivity Disorder (ADHD). Rather than using separate 

categories, the DSM-IV provides three subtypes of ADHD that 

indicate the predominant symptoms; Combined Type, 

Predominantly Inattentive Type, and Predominantly 

Hyperactive-Impulsive Type. Much of the research on 

attention and impulsivity has been conducted with children 

with ADHD. Since the name of attention disorders has 

changed so much over time, with relatively little change in 

the core symptoms, for the purposes of the current study and 

to reduce confusion, both Attention Deficit Disorder and 

Attention Deficit / Hyperactivity Disorder will be referred 

to as ADHD throughout the rest of the paper. 

Although there are several subtypes, ADHD is defined by 



3 

the common primary sym t f · P oms o impulsivity, inattention, and 

hyperactivity . The DSM-IV indicates that the essential 

feature of ADHD is a persistent pattern of inattention 

and/ or hyperactivity-impulsivity that is both more frequent 

and severe than is typical of individuals at similar levels 

of development and age (APA, 1994). 

Disorders related to attention are the most commonly 

diagnosed disorders in childhood. More boys than girls are 

diagnosed with ADHD. The direct cause of attentional 

difficulties is not known, although the general consensus is 

that the cause is biological in nature. One of the leading 

hypotheses is that the parts of the brain that control 

attention and impulsivity are not functioning appropriately 

(Ammerman, et al., 1993). Hypotheses as to the behavioral 

causes of the biological basis of attentional difficulties 

are diet (Barkley, 1990; Feingold, 1974), neurochemical 

mechanisms(ie. heredity; Johnson, 1988), prenatal events 

such as maternal alcohol consumption (Barkley, 1990), and 

d h Cl.al factors (Barkley, 1990). environmental an psyc oso 

However, at this point in time no single cause of ADHD has 

' f' d at ei'ther the behavioral or biochemical been identi ie 

level. 
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Wi th the inc r eased mb nu er of diagnoses of ADHD, the 

assessment of attenti' on d · 1 · an impu sivity in children is 

becoming increasingly important and complex. When assessing 

a child for attentional difficulties, a multi-method 

approach has been shown to be the most appropriate and 

beneficial (DuPaul, 1992; DuPaul, Anastopoulos, Shelton, 

Guevremont, & Metevia, 1992). The multi-method approach 

advocated by DuPaul and others incorporates a screening and 

a multi-method assessment. The multi-method assessment 

includes data gathered by parent and teacher interviews, 

review of school records, rating scales, observations, and 

academic data. The interpretation of the results culminates 

in the development of a treatment plan. The current study 

will be concerned primarily with instruments used during the 

screening stage of the assessment process. 

The current study will be an investigation of attention 

and impulsivity as measured by the Raggio Evaluation of 

Attention Deficit Disorder (READD; Raggio, 1991), the 

Conner's Parent Rating Scale-48 (CPRS-48; Conners'; 1989), 

and the Bender visual Motor Gestalt Test (Bender; Koppitz, 

1963 ) . Instruments such as the READD and the CPRS-48 are 

frequently used to measure attention and impulsivity in 
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children (Barkley, 1990; DuPaul, 19 92; Shelton, 1994 ) . The 

Bender has not been used as frequently in the assessment of 

attention and impulsivity. The Bender is usually used as a 

developmental measure of visual motor integration in 

children (Groth-Marnat, 1991 & Koppitz, 19 63 ) . However, a 

few studies have invest i gated the relations hip o f different 

c ompone n ts of the Bender with attention and impul s ivity 

(Blaha, Fawa z, & Wallbrown, 1979; Donnelly & Murphy , 1974 ; 

Mi l ich & Fitzgerald, 1985, and Oas , 1984 ) . Although the 

previous studies on the Bender ha e been intriguing, they 

have by no means been exhaustive . 



CHAPTER II 

LITERATURE REVIEW 

As more and more children are being referred for 

evaluations of attention and impulse problems an objective 

eva l uation becomes crucial. A study by Desgranges, 

Desgranges, and Karsky (1995) underscores this point. A 

rev iew of 375 clinical cases indicated that, accurate or 

not, a preconceived diagnosis of ADHD by the referral source 

appeared to have an impact on the success of subsequent 

treatment. The researchers noticed that potentially 

effective treatment was often terminated prematurely by 

clients referred for ADHD who did not receive a diagnosis. 

Based on this finding and other information, the authors 

concluded that ADHD may be an overused "excuse" that 

teachers, parents, and children use for a variety of 

problems . Keeping personal bias and subjective opinions out 

of any evaluation is important and helps to facilitate 

diagnosis and appropriate intervention. There are several 

1 Used l·n the assessment of attention basic c r i teria and too s 

6 



and impulsivity problems in children. 

DSM- I V Assessment of Attention and I 1 · · - - -- - - mpu SlVlty 

One of the most commonly used h d met o s to determine the 

level of impairment of attenti'on d · an impulsivity is a 

behavioral approach using DSM-IV criteria. To accommodate 

7 

different symptom patterns, the DSM-IV provides three 

subtypes: Combined Type, Predominantly Inattentive Type, and 

Predominantly Hyperactive-Impulsive Type. The DSM-IV (APA, 

1994) uses a set of behaviorally based criteria to evaluate 

and diagnose attention and impulsivity based disorders. Six 

symptoms in either the category of inattention or 

impulsivity must be present in order to diagnosis ADHD. 

Additionally, both impulsivity and inattention must have 

been present before the age of 7 years. The symptoms must 

also be present in more than one setting and there must be 

clear evidence of clinically significant impairment in 

social, academic, or occupational functioning. Other mental 

disorders as causes of the symptoms must also be ruled out. 

When these criteria are met, a diagnosis of ADHD can be 

made. not e that when using the DSM-IV to It is important to 

Of ADHDI obJ·ective assessment instruments 
make a diagnosis 

are not required nor usually used. Although the DSM-IV uses 
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a comb i nation of symptoms of att . . ention, impulsivity, and 

hyperactivity to make a di . agnosis, the present study will 

not be examining the aspect of hyperactivity. The present 

research is not investigating ADHD, it is simply an 

investigation of two of the pri'mary components of the 

disorder. 

Behavior Rating Scales 

Standardized behavior rating scales and checklists have 

been an important part of the assessment of attention. Much 

of the literature on the assessment of attention in children 

advocates using behavior rating scales as an integral part 

of the process (Barkley, 1991; DuPaul, 1992; Shelton, 1994). 

Behavior rating scales and checklists help to identify 

strengths and weaknesses, provide a fairly quick measure of 

progress and interventions, enable comparisons across 

different situations, and enable comparison of different 

informants using standardized criteria (Sattler, 1992). Two 

of the most commonly used rating scales are the Conner's 

Parent Behavior Rating Scale (CPRS) and Conner's Teacher 

Behavior Rating Scales (CTRS) (Barkley, 1991) · After a 

parent or teacher completes the rating scale for a 

particular child, the results are compared with a normative 
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sample of same age children to 
see how much the child's 

scores deviate from the scores 
of average children (Barkley, 

1991 ) 

The current study used the CPRS-48 as a rating scale 

measure of attention and impulsivity . The Conner's Rating 

Scales were originally developed to help create a valid 

description of a child's behavior and to monitor the effects 

of medication on children with ADHD. Such behavioral rating 

scales are typically used as screening instruments (Conners, 

1989). The scales consist of a list of behaviorally based 

sentences and words (ie. Excitable, Impulsive) that the 

parent or teacher must rate according to four options: (0) 

Not at all, (1) A little, (2) Pretty much, and (3) Very 

much. The results are then transferred to a graph-like 

profile form which allows visual display and comparison to 

the appropriate normative group. Norms are available for 

children ages 3-17. 

Milich and Fitzgerald (1985) compared the scores from 

the CTRS of 48 referred boys from an outpatient psychiatric 

Observations in three different settings clinic to classroom 

11 group, and seat work). (large group, sma The researchers 

. /Overactivity (I/0) and Aggression compared the Inattention 
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(A) subscales of the CTRS with observed variables. The 

observational variables were found to be significantly 

correlated with the rating subscale scores. Results 

indicated that clusters of observation variables were 

significantly correlated with behaviors that are typically 

related to the particular scales investigated. For example, 

behaviors such as failing to attend and failing to comply 

were associated with the I/0 scale and talking back and 

physical aggression were associated with the A scale. The 

Milich and Fitzgerald (1985) study provides supportive 

evidence for the CTRS's (teacher reports) ability to 

adequately reflect what is actually occurring in the 

classroom. Another study, conducted by Schachar, Sandberg, 

and Rutter (1986), found that the CTRS scores of 33 boys 

were significantly related to observed behavior. Both of 

these studies, as well as others, provide supportive 

evidence for the validity of rating scales in the assessment 

of attention and impulsivity in children. 

Clinical Instruments/Continuous Performance Test 

Shown Cl inically based assessment Research has 

Vall'd 1·ndicators of attention difficulties instruments to be 

in children. 1 .. lly based tests are typically c 1n1ca -



standardized instruments that . 
measure sustained attention 

and impulse control (DuPaul et al., 1992 ). 
Tests such as 

these enable researchers and clinicians to compare 

individual results with other children of the same age, 

grade, or developmental level. 

11 

Although there are many tests designed to assess 

attention and impulsivity in children, the current research 

was designed to use a computerized version of a continuous 

performance test (CPT). There are many different versions 

of the CPT; however, they all involve the presentation of 

stimuli, requiring the subjects to respond to a designated 

target. The stimuli can be presented visually or 

auditorially, and may involve letters, numbers, or shapes. 

CPTs are generally used as indicators of sustained attention 

and vigilance. Two types of errors can be made on CPTs, 

omission and commission errors. Om i ssion errors are the 

· 1· not responded to and commission number of target stimu 1 

errors are the number of times the sub j ec t responded to 

Were not desl·gnated as target stimuli. stimuli that The 

Of . om1'ss1·on errors is used as a measure of total number 

sustained attention . 
are generally used Commission errors 

. . 1 and i mpulse control, ie. as indicators of v1g1 ance 



impulsivity (DuPaul et al., 1992). 
Children with ADHD 

usual ly have higher omis · d sion an commission scores when 

compared to control gr ( oups Lassiter, D'Amato, Raggio, 

Whitten, & Bardos, 1994; Seidel and Joschko, 1991; 

Timmermans & Christensen, 1991). Most CPTs last anywhere 

12 

from several minutes to half an hour. O'Brien, Morganstein, 

Newcorn, Sharma, Wold, and Halperin (as cited in Halperin, 

1991), using a computerized version of the CPT, found that 

an ADHD group performed significantly different when 

compared to a group of children with conduct disorder. 

Lassiter and others (1994) found commission errors on the 

READD, a computerized version of the CPT, to be 

significantly correlated to parent report measures of 

oppositional behavior and hyperactivity. CPT measures have 

also been shown to be related to DSM-III-R criteria for ADHD 

(Healey, Newcorn, Halperin, · & Wolf, 1993). 

The use of CPTs in educational settings has been 

b Studl·es i'ndicating that results are further validated Y 

· ' f ' 1 related to academic achievement (Campbell, s1gn1 icant y cor 

R . & Stephens l991; Halperin, Sharma, D'Amato, aggio, , 

) Campbell and others report Greenblatt, & Schwartz, 1991 · 

be significantly correlated 
the READD version of the CPT to 
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to academic achievement (r = 83 ) H 
1 

. 
· . a perin reports the 

CPT's measure of false alarms (r = -.23), Hit Reaction Time 

Standa rd Deviation (r = -.31), inattention score (r = -.23), 

and dyscontrol score (r - - 25) to b · 'f' 1 - • e signi icant y 

correlated with the reading/decoding ability as measured by 

the WRAT-R at a P < .0055 level. Halperin and others 

(1991) also report adequate reliability and stability of a 

CPT over time. After initially testing 138 boys with the 

CPT, 38 were randomly selected for retesting and the overall 

results indicated significant test-retest (r = .65 - .74) 

and split-half reliabilities (r =.71 - .92). Finally Seidel 

& Joschko (1991) found a version of the CPT to adequately 

distinguish between performance of a control group and a 

previously identified ADHD group. This research provides 

supportive evidence that CPTs are genera lly accepted as 

valid measures of attention and impulsivity in children. 

Raggio Evaluation of Attention Deficit Disorder 

h · f the CPT that will be used in the current Te version o 

study will be the Raggio Evaluation of Attention Deficit 

Disorder (READD; Raggio, 199l) · The READD is a computerized 

ht a s designed to be presented on version of the CPT ta w 

Apple, IBM, or IBM Compatible computers. The READD is an 8 
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minute version of the CPT. 
The child must press a space bar 

each time the letter A is followed on the screen by the 

letter X. The READD was chosen for the current study 

because teaching of the task was built into the 

standardization of the instrument. In other words, the 

child masters the task before formal testing begins. The 

developers suggest that the learning componen t may yield a 

more direct measure of attention because children who are 

unfamiliar with such tasks are a bl e to take the time to 

learn the task before measu reme n t of attention and 

impulsivity begins. If the c hi ld ha s not learned the task 

before the testing is b egun s cores may yield r esult s that 

are confounded by a lack of understanding of the task . The 

READD uses standard s core s with a mean of 100 and a s t a ndard 

deviation of 15, wh i c h makes the results easily c omparabl e 

t o many other clini ca l measu r e s. The READD manua l indicates 

that the constructs the READD measure s are a n indi vidual's 

ability to attend (atten tion ) and the ability t o inhibit 

impulses (impulsivity) . The READD manua l p rovides age 

no rmed data for omission and c ommi ss ion e rrors f or children 

6-16 years old . 
The READD also provides s t andard scores 

. f h' l dren with a d i agnosis of ADHD. 
from a population o cl 



15 

Two studies of the READD have resulted in contradictory 

and inconclusive findings. Lassiter and others (1994) 

performed a study investigating the relationship of the 

READD to scholastic achievement and parent and teacher 

behavior rating scales on 104 children referred for learning 

problems between the ages of 6-16 years. Their findings 

indicated that the READD was not significantly correlated 

with any measures of academic achievement. Also, commission 

errors on the READD were found to be significantly 

negatively correlated to the hyperactivity index of the 

Conner's Parent Rating Scale. This finding contradicts 

research (Halperin et al., 1991) where a version of the CPT 

was found to be significantly correlated to academic 

achievement. These conflicting results may be a result of 

the samples used by the researchers. 

Another study conducted by Campbell and others (1991), 

d t h results from the READD to be also using the READD, foun e 

h . t Using a sample of 54 correlated to academic ac ievemen · 

referred children between the ages of 6-15, results from the 

frequently used intellectual (WISC­READD were compared to 

d PIAT) and behavioral measures R) , academic (WRAT-R an ' 

1) Results indicated · Rating Sea e · (Conne r ' s Parent Behavior 
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t hat the READD was more closely associated to academic 

achievement than to verbal · t 11 · 
in e igence, perceptual-spatial 

organization, or behavior. Th 
e researchers also interpreted 

the results to mean that the CPT may not measure attention 

in a learning disabled population. Although Campbell's 

results are more similar to Halperin and others (1991), the 

results still do not provide convincing evidence of the 

READD's ability to measure attention and impulsivity. 

Bender Visual Motor Gestalt Test 

Another commonly used clinical test measuring a variety 

of characteristics in children is the Bender Visual Motor 

Gestalt Test (Bender). The Bender is an individually 

administered pencil and paper test in which the subject is 

required to copy nine figures presented one at a time on 4x6 

inch cards. The Bender has commonly been used as a 

screening instrument to screen for brain damage, visual 

motor difficulties, emotional disturbance and has even been 

used as a rough estimate of intelligence (Groth-Marnat, 

1990) . 11 th Bender has been used to More specifica Y, e 

Neale, 1985), anxiety and acting out assess reading (McKay & 

19 84 ), and impulsivity in children 
(McCormick & Brannigan, 

(Oas, 1984). 
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McKay and Neale (1985) found a relationship between 

perfo r mance on the Bender and school achievement using 

Koppitz error (distortion, rotation, perseveration, 

integration, lines for dots, circles for dots, and 

angulation) categories rather than the total Bender errors 

in a random sample of 221 kindergarten children. Data was 

gathered on the children from kindergarten until fourth 

grade. When attempting to predict reading accuracy in first 

grade, the Bender error category of circles for dots was the 

best predictor after WISC-R total IQ score. Circles for 

dots accounted for 3% of the variance independently of the 

WISC-R total IQ score . 

Although the Bender is a commonly used assessment 

device, it's validity in the measurement of attention and 

impulsivity in children has not been extensively researched . 

Successful completion of the Bender is contingent upon four 

· processing (Blaha et al., 1979). stages of information 

· 1 representation of the individual must look at a visua 

The 

· ) the figure is then compared figure (Stage I, Preprocessing' 

recognition or recall (Stage II, to memory which may involve 

Central Processing)• the individual recognizes or After 

step is the selection of an 
recalls the figure the next 
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appropri a te response (Stage III, response Selection) and the 

fi nal 
st

ep is the execution of the response which involves 

the visual motor integration (Stage IV, Response Execution). 

Blaha and others (1979) observed that the Bender did indeed 

tap all four information processing stages in a group of 

middle class black children. They compared the results of 

Bender protocols with tests known to measure particular 

stages. Blaha and colleague's (1970) findings also 

supported the notion that impulsivity can be measured in 

situations with high response uncertainty, such as the 

Bender. 

Another variable that can be used as a measure of 

· h h'ld takes to complete the task impulsivity is the time t e c i 

(Koppitz, 1963). Koppitz indicates that the average 

completion time for 6-9 and½ year olds is approximately 6 

minutes and 30 seconds. Children who finished the task in 

We re considered more impulsive and an unusually short time 

i·mpulsive on another measure of were found to be more 

irnpulsivity. (19 63 ) further indicated that Koppitz 

. chi'ldren were more prone impulsive 
to use multiple sheets of 

d Conducted by Donnelly & 
d A stu Y paper for the Ben er. 

) Compared the placemen Murphy (1974 
t (regular or irregular) 



of t he Bender f i gures with the hypomani'a and 
psychasthenia 

s cales of the MMPI. 
In a group of clinical patients 

di agnosed with either unipolar or bi'polar depression, the 

researchers found that irregula 1 • • • r p acement, indicating a 

lack of control, was significantly correlated with higher 

scores on the hypomania scale. An overly methodical 

placement, suggesting high impulse control, was 

characteristic of lower hypomania scores. 

19 

One of the strongest studies investigating the 

relationship of the Bender with attention and impulsivity in 

children is a study conducted by Oas (1984). Oas found that 

Bender performance was related to impulsivity in 

hospitalized and non-hospitalized adolescents. The subjects 

consisted of 214 adolescents, 100 of which were obtained 

from a psychiatric hospital and the remaining 114 were drawn 

from local junior and senior high schools. The subjects 

were administered a variety of tests: Matching Familiar 

Figures Test, Draw-a-Person, Bender Gestalt, the age 

· w h 1 IQ test and behavior rating scales. appropriate ec s er , 

d the r esearchers devised a list of 12 To score the Ben ers, 

(1 . Completion time, 2. Aggression, 3. 
i mpulsive variables 

Overall quality, 4. Dl·scontinuity, 5. Omissions, 6. 
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Colli s ions, 7 . Transformati 

ons, 8. Size increase, 9. Angle 

changes, 10. Planning, 11. Perseverati'on, 
12. Scribbling) 

and 12 nonimpulsive variables ( 
1. Completion time, 2. 

Overall quality, 3. Erasures ., 4 Sl 
. ope, 5. Numbering, 6. 

Size decrease 7. Spacing, 8. An 1 · 
gu ation, 9. Ordering, 10. 

Sketching, 11. Counting, 12. Flattened curvature). The 

authors indicated their list of criteria was based on 

published empirical and nonempirical data, but no 

operational definitions were given. A correlational 

analysis comparing the results from the various measures was 

performed. The results indicated a statistically 

significant correlation supporting the researcher's 

hypothesis that drawing performance was related to 

independent measures of impulsivity. The Bender impulsivity 

variables that emerged as the most significant were 

completion time, overall quality, discontinuity, omissions, 

t · ons The most significant transformations, and persevera i • 

. 1 . vari'ables were completion time, overall nonimpu sive 

quality, and counting. 

Used for the Bender in the current The scoring method 

of the Koppitz Developmental study will be a modification 

of the most commonly used 
Scoring System, which is one 
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scoring s ystems (Groth-Marnat, 1990 ). 
Research conducted by 

Shapi r o & Simpson (1995) int d ' 
' en ing to investigate the 

sensitivity of the Koppitz in 
measuring visual motor skills 

in adolescent s , inadvertently found that error scores on the 

Bender may be influenced by concentration as well. 

Purpose of the study 

The purpose of the current study was to determine the 

strength of the relationship between errors on the Bender 

and other measures of attention and impulsivity. 

Specifically, how well do time of completion, erasures and 

errors on the Bender in areas of distortion, rotation, 

perseveration, integration, and disproportion correlate with 

the READD commission and omission scores and the Impulsive-

Hyperactive, the Hyperactivity Index, and the Psychosomatic 

scales on the CPRS-48, a parent report measure. If 

performance on the Bender is indicative of attention or 

impulsivity, then perhaps with additional supportive 

research, the Bender could be used as a screening device for 

children suspected of having an attention disorder. 

Limitations 

Of at tention and impulsivity are 
The constructs 

r study is not without 
d i fficult to measure and the curren~ 
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limi tations. Perhaps the mos t b • 1 . . . o v1ous 1m1tat1on may be the 

composition of the sample. The sample consists of children 

from one geogr aphi cal region in the South and any 

general izations must be made with caution. The study is 

a l s o ex post facto, and any follow up or continuation with 

this particular sample would be difficult at best. However, 

despite the limitations, it is hoped that the current study 

will serve as a pilot study to generate and guide further 

research . The primary goal of the current research was to 

investigate the relationships between performance on the 

Bender Visual Motor Gestalt Test and individual measures of 

attention and impulsivity. More specifically , the current 

research investigated whether specific types of errors on 

the Bender were significantly correlated with independent 

measures of attention and impulsivity. 



Participants 

CHAPTER III 

METHOD 

The protocols used f h or t e current study we r e randomly 

selected from a data base of · approximately 3 , 000 protocols 

of children between the ages of 4 a nd 21 . Th · · e part i c ipants 

in the current study (n = 138 ) we re betwe e n 4 years 11 

months and 15 years 7 months old , wi t h a medi a n age of 7 y r s 

9 mo. One hundred-six boys a nd thi r ty-two girl s 

participated. One hundred-twenty participants were 

Caucasian and 18 were f rom minority cultures. Mean IQ (as 

measured by the WISC - R) wa s 100 . 8 . Mean achievement scores 

(math, reading, and spelling as measured by the WRAT-R) were 

c ommensurate with the IQ s cores. 

The original protocol bas e came from a tri-state r e g ion 

around the univ ersity o f Mi ss issippi Medical Center , and 

consisted of children re ferred t o the Child Development 

Clinic for various reasons. 
The maj o r re a son for referral 

to assess ADHD (n = 106 ) , assess 
for the sample group was 

l earning disabilities (n 
= 2 ) 

1 
a nd t o assess educa tiona l 

23 
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impact o f me di cal disord ( 

ers n = 23 ) · Of the children in 

the sample 17 were diagnosed wi'th 
significant ADHD and 

placed on medication, 27 were 
diagnosed with mild ADHD and 

not placed on medication, and 22 were considered to have 

symptoms of ADHD. The d t b a a ase is considered archival and 

total anonymity was assured as no names are associated with 

individual protocols. 

Measures 

The measures of attention and impulsivity used in the 

current study were the READD version of the CPT, the 

Conner's Parent Behavior Rating Scale (CPRS-48), .and the 

Bender Visual Motor Gestalt Test. During the referral and 

assessment process, the children were individually 

administered the READD and the Bender, among other tests 

that will not be considered in the current study, and the 

parents were administered the Conner's Parent Behavior 

Rating Scale. These three measures are described below. 

READD 

The standardization sample of the READD consisted of 

361 non-ADHD children (6-13 years old) and 271 children 

old) children referred for 
diagnosed with ADHD (5- 9 years 

t'on Deficit Disorder. 
learn i ng problems and Atten 1 

The READD 
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can be administered by various 

computers. For the current 

study the READD was administered on an Apple II-E computer 

with a standard monochrome monitor. The READD was 

administered according to standardized instructions in the 

manual and took approximately 8 minutes to administer. Raw 

scores were computed for omission and commission errors and 

then converted to standard scores using the tables provided 

in the manual. The standard score has a mean of 100 with a 

standard deviation of 15. 

Test-retest reliability has not been established for 

the READD; however, test-retest reliability has been 

established as relatively stable for CPTs in general. 

1 (19 91) found split-half and test-retest Halperin et a . 

f th CPT that is similar to reliabilities for a version o e 

the READD to be in acceptable ranges. Interrater 

an issue - as the test is administered and reliability is not 

Under standardized condi tions. scored by computer 

d . of construct validity for the READD Results of stu ies 

. results and therefore, the current have lead to inconclusive 

Serve as a validity study. study will also 

Conner's Parent Rating Scale 

the behaviors of a . d to characterize The CPRS is use 
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child and compare them to an 

age appropriate normative 
group. The parent was shown 

a set of items and asked to 

rate the degree to which the 
behavior is present in their 

child using four response t' 
op ions: (O)Not at all, (l)Just a 

little, (2)Pretty much, (3)Very much. 
There are four 

versions of the Conner's: the CPRS- 48 , a parent rating scale 

with 48 questions; the CPRS 93 a t - , paren rating scale with 

93 questions; the CTRS-39, a teacher rating scale with 39 

questions; and the CTRS-28, a teacher rating scale with 28 

questions. 

The CPRS-48 was used for the current research. The 

CPRS-48 includes 6 scales: a)Conduct Problem; b)Learning 

Problem; c)Psychosomatic; d)Impulsive Hyperactive; 

e)Anxiety; and f)Hyperactivity Index. The Conner's Scales, 

including the CPRS-48 include a Hyperactivity Index which is 

not the same as the Hyperactive scale. The Hyperactivity 

Index is composed of the 10 items that have been shown to be 

most sensitive to drug effects. Furthermore, the 

Hyperactivity Index was developed to provide an assessment 

of the extent to which the child engages in behaviors that 

l
'nd1'cat1've of an underlying diagnosis of are typically 

hyperkinesis. 
The scoring for the CPRS-48 is simple. The 



examiner transfers th 
e respondent's answers to a key and 

adds the scores in each column. 
The raw scores are then 

transferred to a profile f h 
orm w ich provides normalized T-

scores wi th a mean of 50 and a standard deviation of 10. 

scores greater than 65 are considered clinically 

significant. 
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T -

The Conner's Manual provides test-retest reliability 

coefficients over one year for the CPRS-48 which range from 

.40 for the Psychosomatic factor to .70 for the Immature­

Inattentive and Hyperactive-Impulsive factors. The manual 

further indicates that mother/father correlations averaged 

.85. Predictive, discriminant, concurrent, and construct 

validity have also been adequately established. 

Bender Visual Motor Gestalt Test 

The Bender is an individually administered pencil and 

b . tis required to copy nine paper test in which the su Jec 

· on 4x6 inch cards. For figures presented one at a time 

Current study (to investigate the purposes of the 

with independent measures of relationship of Bender errors 

, .. ) the Bender was administered in 
attention and impulsivity, 

the standard procedure. 
The scoring method that was used 

d version of the Koppitz 
for the current study was a modifie 



Developmental Scoring System. 
The traditional Koppitz 

Scoring System was developed for children ages 5-1 0 

(Koppitz, 1963). The Koppitz scoring System was 

standa rdized wi th ll04 chi ldren from kindergarten through 

fourth grade (Groth-Marnat, 1991 ) 
Groth-Marnat indicates 
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interrater reliabilit ies between .88 and .9 6 and te s t -retest 

reliability of .58 to .66. 

The modifica tions of the Koppit z scoring sys t em used in 

the current study are minima l . The Koppit z s cor ing c r i teri a 

include the following: d i s tortion o f s ha e , d i spr opor tion, 

rotation , integration, circ l es f or dots , ang es inc rve s , 

and incorrect ang les. The criteria are use i di ere t 

combinations f o r each figur e . U der he ra i i o al Kopp z 

Scoring System the child r ecei es o e error 0 f or each 

criteria no matt e r how ma y t i es i occ rs . For exa le, 

if the child makes an integratio error 

particular figure, it is scored only O ce . 

the current modified vers ion, an error wo 

ree ti es on a 

bl . a co pariso time it occurred, ena 1ng of 

Ho e er , usi ng 

d be score each 

art i c ar error 

error categor i es t o ·nd i vid al 
categories or clusters of 

measures of attention and i mpul s ivity . 

The children's Bender pro 
r es cored according tocol s we re 
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to the mod i fied guidelines by 

graduate students trained in 

t he modified scoring method. 
Each graduate student scored 

all Bender protocols independently and blind to the results 

of the independent measures of attenti'on and 
impulsivity. 

The results of the new Bender scoring criteria were checked 

for inter-rater reliability. 

The specific variables of interest for the current 

research with the Bender were completion time for the task, 

erasures, integration errors, rotation errors, distortion 

errors, perseveration errors, and disproportion errors. The 

Bender variables were compared with omission and commission 

standard scores on the READD and the Impulsive-Hyperactive, 

Hyperactivity Index, and Psychosomati c s ca l ed scores from 

the CPRS - 48. 

St atistical Analyses 

The current study investigated the relat i onship be tween 

the CPRS-48 Hyperactivity Index, the CPRS-48 Impuls i ve -

CPRS-48 Psychosomatic Scale ; Bender Hyperactive Scale, the 

Perseveration, di s tort i on, r otat ion, 
errors of integration, 

k to compete the Bender 
and disproportion; time it too 

. nd omission and commi ssion scores 
figures and erasures; a 

f rom the READD (See Table l). 
Step-wise multiple 
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reg essions were applied t 

0 the variables to determine if a 

significant relationship exi sted between the 
Bender e r ror 

scores and any of the parent report 
or computer variables. 

That i s, are d i fferent levels of att t· . . . 
en ion and 1mpuls1v1ty, 

as me asured by the CPRS-48 and the READD related to any 

combina tion of types of errors on the Bender. 

TABLE 1 

MEASUREMENT VARIABLES 

CPRS-48 Scales 
1. Hyperactivity Index 
2. Impulsive-Hyperactive Scale 
3. Psychosomatic Scale 
READD Scores 
1 . Omission Score 
2. Commission Score 

Bender Error Categories 
1. Integration 
2. Perseveration 
3. Distortion 
4. Rotation 
5. Disproportion 
6. Completion Time 
7. Erasures 

Multiple regression allows correlation coefficients to 

be generated for multiple dependent variables while 

cons i dering all other variables. Since the current study 

multivariate procedure was has mu ltiple variables, a 

Alpha was set at .05. neces sary. 



CHAPTER IV 

RESULTS 

Multiple Regression 

Multiple regression was used to determine the strength 

of the relationship between errors on the Bender and any of 

the parent report or computer variables used in the study. 

Specifically, READD omission and commi ssion errors and CPRS-

48 Hyperactivity, Impulsivity, and Psychos omatic s ca l es we r e 

regressed against Bender error scores derived from a 

modified Koppitz scoring system. 

Stepwise Multiple Regression (pin= . OS , pout= . 10) 

showed that Bender scores using the modified Koppitz scoring 

system were significantly predictive of READO omi ss ion 

scores (R = .42, F(3,87) = 6 . 42, P < . 05) · Variables of 

P < .O S) , erasures (T = 2 . 00 , P < Completion time (T = 2.38, 

96 p < . 05 ) were the .OS), and integration errors (T =- 2 - , 

. t the final equation . only variables that were entered in° 

ted for approxima t e l y 18% of t he These variables accoun 

Scores on the READO. variance in omission 

31 

variabl es of 
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distortion errors, integration 

errors, disproportion errors, 

and rotation errors were not significant. 

The Bender error variable of erasures was singularly 

predictive of READD commission scores (R = .22, F(l,89) = 

4.46, p < . 05) • Erasures accounted for approximately 13% of 

the variance in commission scores on the READD. None of the 

other variables in the study added appreciably to the 

predictive ability of the regression equation (pin= .05, p 

out = . 10) . 

Bender scores were not significantly predictive of any 

of the CPRS-48 scales used in the current study: 

Hyperactivity Index, Impulsive-Hyperactive Scale, or the 

Psychosomatic Scale. 

Inter-rater Reliability 

Inter-rater reliability was assessed using Pearson r 

correlations. Inter-rater reliability across all 6 

variables (rotations, 
. ation erasures, Perseveration, integr ' 

. . ) and total errors was disproportion, and di stortion 

94 p <.05). significant (r =.25 to · ' 



CHAPTER V 

DISCUSSION 

The primary purpose of the current study was to 

determine the strength of the relat1.'onsh1.'p between errors on 

the Bender and more commonly used measures of attention and 

impulsivity in children. In this group of children referred 

for learning problems, three categories of Bender errors, 

completion time, erasures, and integration errors, appeared 

to be significantly correlated with READD commission errors 

(a computerized measure of inattention). Only one Bender 

category, erasures, was shown to be significantly correlated 

with READD commission errors (a computerized measure of 

impulsivity). Bender error categories were not found to be 

significantly predictive of the CPRS-48 parent report 

measures of inattention (Hyperactivity Index), impulsivity 

· scale), or psychosomatic complaints (Impulsive-Hyperactive 

(Psychosomatic Scale). Inter-rater reliability of the 

h Koppl.'tz scoring system of the Bender 
modified version oft e 

was f ound to be adequate. 

33 
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For the group of children used . 
in the current study the 

Bender variables that appeared 
to be most correlated with 

the computerized measure of 
sustained attention and 

impulsivity were completion t· 
ime, erasures, and integration 

errors. That is, the mo · re inattentive and impulsive the 

child, as measured by the READD, the more likely the child 

was to make more than one erasure per Bender figure. Also, 

the more inattentive the child the longer it took to 

complete the task. Interestingly, the more inattentive and 

impulsive the child as measured by the READD, the fewer 

integration errors were made. 

The results of the current study are supportive of the 

study by Oas (1984) which indicated completion time of the 

Bender was significantly correlated with measures of 

attention and impulsivity. The current study suggests that 

difficulty sustaining attent ion results in longer task 

The trad;t;onal Koppitz scoring system completion time. ~ ~ 

does not use the category of completion time in the 

calculation of a standard score. 
Although not definitive, 

ts t hat the variable of task 
the current study sugges 

· fr attention 
helpful in screening 0 

completion time may be 



and impulsivity problems in children. 
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Another category that the t d ' . 
ra 1t1onal Koppitz scoring 

method does not use, but that th 
e current study found to be 

correlated with both attention and impulsivity was erasures. 

The Oas (1984) study also used the variable of erasures in 

its investigation of impulsivity in children. Unlike the 

current study, Oas did not find erasures to be significantly 

correlated with impulsivity; however, p was set at a more 

stringent . 001 and specific probabilities were not reported. 

The CPRS-48 scales (Hyperactivity Index , Impulsive­

Hyperactive Scale, and Psychosomatic Scale) were not found 

to be correlated with any of the Bender variables. Campbell 

et al. (1991) suggested that computerized performance tests 

(CPT) do not measure the construct of attent i on similarly to 

parent report measures in a population of students with 

learning disabilities. The CPT used in the Campbell study 

yielded different results than the ConnerS' Scale and 

more cor related with suggested that the CPT scores were 

h t Overt behavior at home or 
academic achievement tan ° 

and teacher report measures. 
school as measured by parent 

Inter-rater Reliability. 

Int er-rater reliability 
all six was adequate across 
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rotation, perseveration 
' integration, erasures, 

disproportion, and distortion. 
The inter-rater 

reliabilities established in the cur t 
ren study were not 

quite as strong as the reliabilities reported in Groth­

Marnat (1991) for the original Koppitz scoring system. The 

reliabilities cited in Groth-Marnat for the traditional 

Koppitz scoring were across several evaluators. The 

current study used a modified version of the Koppitz system, 

and only two evaluators, which could account for some of the 

difference. The scoring criteria for the new variables were 

not as well refined as the Koppitz variables. Since few new 

categories of errors were created, only examples of every 

category devised for each stimulus picture, the newly 

created variables may have actually been deleted from the 

Koppitz system to create stability . The only two new 

and Completion time, were found to have categories, erasures 

rell.ability as well. adequate inter-rater 

Plans for Future Research 

S
tudy indicates some significant 

Although the current 

t hey should be interpreted and interesting results, 

variable in the current 
. 1 A potential confounding cautious y. 

S
ubJ'ects were children who were 

study is that all of the 
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refe r r ed to a child development 1 . . 

c inic, which implies that 

they were exhibiting some type f 1 . 
0 earning problem or 

unusual behavior. Therefore the data cannot 
be interpreted 

as being representative of the gene 1 . 
ra population of 

children. A follow up study using a random sampling of 

children from the general populati'on ld wou yield more 

representative results. 

In the search for more objective methods of identifying 

attention problems in children, teacher and/or parent 

reports may not get the credit they deserve. One factor 

that makes a rating scale more appealing than a measure such 

as the Bender is that the results may indicate a more global 

picture of the _child's behavior across several settings. 

The task demands of the Bender are quite different than the 

behavioral demands of a classroom . Rating scales such as 

the CPRS-48 measure overt off task behavior in a reliable 

and valid manner. 

Scori·ng method designed for the The modified Koppitz 

current study was also difficult to use. 
If used again it 

much more Specific and detailed 
is recommended that 

guidelines be set. Furthermore, it is difficult to 

1 d made a 
gui'delines current y use 

determine if the modified 



significant difference with the , 
' exception of erasures. 

results indicated that the only e 
rror category that was 

significantly correlated with the computer measures of 

attention and impulsivity was integration and that is a 

3 8 

The 

category currently used in the traditional Kopp;tz 
4 scoring 

system. Future research may be more useful if the 

traditional Koppitz method is compared to the modified 

method with the addition of completion time and erasures. 

Despite the results of the current study, the question 

still remains how to accurately identify academic attention 

and impulsivity problems in children. The CPT and the 

Bender are more similar to academic tasks than the behaviors 

rated by parents and teachers, but may not be any more 

predictive of academic achievement. Test-retest 

rel i abilities of the CPT are somewhat higher than the 

Bender, possibly indicating . a more consistent, reliable 

measure than the Bender. 
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