
Copyright by 
Donald G. Beal 
1978 



THE EFFECT OF METHYLPHENIDATE HYDROCHLORIDE ON 

OBJECTIVE TASK LEARNING, INTERPERSONAL 

LEARiqiNG AND JUDGMENT BEHAVIOR 

OF HYPERKINETIC CHILDREN 

by 

DONALD G. BEAL, B.A. 

A DISSERTATION 

IN 

PSYCHOLOGY 

Submitted to the Graduate Faculty 
of Texas Tech University in 
Partial Fulfillment of 
the Requirements for 

the Degree of 

DOCTOR OF PHILOSOPHY 

December, 1978 



/ > 

lh.3 I 

Cop> :l- ACKNOWLEDGEMENTS 

It is with deep appreciation that I thank the indi

viduals who helped in the design, execution, and analysis 

of this study. To my chairman. Dr. John S. Gillis, for 

his guidance, not only on this study, but also throughout 

my graduate career, I owe special thanks. 

I would also like to thank the other members of my 

committee. Dr. Robert Bell, Dr. Jeffery Ellas, Dr. Theodore 

Andreychuk and Dr. Richard Carlson. Each of these indi

viduals has had his own unique impact on my professional 

growth and development. 

I would like to offer special thanks to Mrs. Elenore 

Griffin and Dr. Mary Bublis, M.D., of the High Plains 

Children's Training Center, for their helpful support and 

assistance during the study. 

Finally, and most importantly, I would like to thank 

my wife, Rayma, for her quiet courage, strength, wisdom 

and patience which has served as a kind support during my 

graduate career. 

11 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ii 

LIST OF TABLES viii 

LIST OF ILLUSTRATIONS xi 

CHAPTER 

I. INTRODUCTION 1 

Purpose and Scope 1 

Hyperkinesis 4 

Incidence of Hyperkinesis 12 
Stages of Recognition of 
Hyperkinesis 13 

Theories of the Etiology of 
Hyperkinesis 15 

Genetic Theory 17 
Minimal Brain Damage Theory . . . 18 
Minimal Brain Dysfunction 

Theories 21 
Treatment of Hyperkinesis 24 

Methylphenidate 31 

The Physiology of Methylphenidate. . . 32 
Drug Effects on General Behavior . . . 34 
Drug Effects on Motor Behavior . . . . 36 
Drug Effects on Cognition and 
Learning 36 

Adverse Reactions to Methylpheni
date 38 

Summary 38 

Human Judgment 39 

The Study of Human Judgment 40 
The Bayesian Approach to the 

Study of Judgment 41 
The Regression Approach 4 3 

• • a 

111 



Relative Applicability of 

the Two Models 44 

Social Judgment Theory 44 

Overview of Social Judgment 
Theory 4 5 

The Lens Model 50 

The Lens Model and Inter
personal Learning 61 

Applications of the Lens Model . . . . 65 

The Lens Model and the Study of 

Medication in Hyperkinesis 68 

Statement of the Problem 69 

Expectation 1 72 
Expectation II 73 

Expectation III 74 

MCPL Task Hypotheses 74 

Hypothesis la 74 
Hypothesis lb 74 

Hypothesis Ic 75 

IPC Task Hypotheses 75 

Hypothesis Ila 75 
Hypothesis lib 75 

Hypothesis lie 75 

IPL Task Hypotheses 75 

Hypothesis Ilia 75 
Hypothesis Illb 75 

Hypothesis IIIc 76 

Additional Questions 76 

II. METHOD 7 7 
Brief Outline of the Method 77 

Subjects 78 IV 



Patients Not Eligible for 

Admission to the Study 80 

Conditions Within the Design 81 

Evaluations 82 

Physician's Questionnaire 82 

Parent's Symptom Questionnaire . . . . 84 

Tasks 84 

Multiple Cue Probability 
Learning Task 84 

The Interaction Task 88 
Interpersonal Learning Task 89 

Design and Analysis 90 

Experimental Design 90 

III. RESULTS 9 4 

MCPL Task 9 5 

Achievement (r^) Results 96 

Knowledge (G) Results 108 

Consistency (R|) 110 

Interpersonal Conflict (IPC) Task . . . . 122 

Agreement (r^) Results 123 

Agreement (G) Results 126 
IPC Consistency (R|) 127 

Interpersonal Learning Task (IPL) . . . . 130 
Predictive Accuracy (r^) Results . . . 132 
Consistency (Rg) in Predictive 

Strategies 134 
Predictive Accuracy (G) Results. . . . 134 
Parent Symptom Questionnaire 

Results 139 
Summary 140 

IV. DISCUSSION 148 

Multiple Cue Probability Learning 
Task 148 

v 



Hypotheses and Exploratory 
Questions 148 

Age Effect 155 

Interpersonal Conflict Task 155 

Hypotheses 157 

Age Effect 159 

Interpersonal Learning Task 159 

Hypotheses 159 

Age Effect 161 

Parent Symptom Questionnaire 161 

Implications for Future Research 162 

Treatment Effect Size 162 

Limitations of the Study 164 

V. SUMMARY AND CONCLUSIONS 167 

REFERENCES 170 

APPENDIX 181 
A. SYMPTOMATOLOGY IN IDENTIFICATION 

OF THE MBD/LLD CHILD 182 
B. THE LENS MODEL: COMPUTATIONAL 

PROCEDURES AND APPLICATIONS 186 

C. PARENTS CONSENT FORM 251 

D. CIBA-GEIGY PHYSICIAN'S SCALE 
OF HYPERACTIVITY 252 

E. CIBA-GEIGY SCALE OF HYPERACTIVITY-
PARENTS QUESTIONNAIRE 254 

F. EXAMPLE OF STIMULUS CARD FROM 
THE MCPL TASK 260 

G. NUMERICAL VALUES FOR EACH OF THE 
CUES AND FEEDBACK FOR THE MCPL 
TASK 261 

H. VERBAL INSTRUCTIONS FOR THE MCPL TASK. . . . 263 

I. NUMERICAL VALUES FOR EACH OF THE CUES 
AND FEEDBACK FOR THE IPC TASK 267 

vi 



J. VERBAL INSTRUCTIONS FOR THE IPC 
TASK 26 8 

K. NUMERICAL VALUES FOR EACH CUE 
OF THE IPL TASK 269 

L. VERBAL INSTRUCTIONS FOR THE IPL 
TASK 270 

Vll 



LIST OF TABLES 

Table Page 

1. Experimental Design N = 44 93. 

2. Analysis of Variance Source 
Table for r of the MCPL Task 9 7 

a 
3. Average Achievement Correlations 

(r^) and r to Z Transformed Scores 
of Each of the Six Groups Across 
the Four Blocks of Trials (10 
Trials Per Block) of the MCPL Task 99 

4. Analysis of Variance Source Table 
for G of the MCPL Task 109 

5. Average Consistency Correlations 
(R|) and r to Z Transformed Mean 
Scores for Each of the Six Groups 
Across Four Blocks of Trials (10 
Trials Per Block) of the MCPL Task 112 

6. Analysis of Variance Source Table 
for R2 of the MCPL Task 113 

7. Average Agreement (r^) Correlations 
and r to Z Transformation Scores by 
Each of the Six Groups Across the 
Two Blocks of Trials of the IPC 
Task (10 Trials Per Block) 126 

8. Average Consistency (R2) Index and 
r to Z Transformed Means for Each 
of the Six Groups Across the Two 
Blocks of the IPC Task (10 Trials 
Per Block) 129 

9. Analysis of Variance Source Table for 
R2 of the IPC Task 131 

10. Analysis of Variance Source Table for 
r^. Predictive Accuracy of the IPL 
Task 133 

• • • 

Vlll 



11. Predictive Accuracy (r^) Correlations 
and r to Z Transformations for Each 
of the Six Groups of the IPL Task 134 

12. Analysis of Variance Source Table for 
R2. Consistency in Predictive Strate
gies of the IPL Task 137 

13. Consistency in Predictive Strategies 
(R2) Correlations and r to Z Trans
formations for Each of the Six Groups 
of the IPL Task 138 

14. Analysis of Variance Source Table for 
Predictive Accuracy (G) of the IPL 
Task 139 

15. Predictive Accuracy (G) Correlations 
and r to Z Transformations for Each 
of the Six Groups of the IPL Task 140 

16. F Values of Analysis of Covariance for 
Each of the Factors of Connors Scales. . . . 143 

17. Group Means and Standard Deviations 
for Each of the Pretests of Connors 
Factors 144 

18. Group Means and Standard Deviations 
for Each of the Posttest of Connors 
Factors 145 

19. Comparison of Drug Versus Placebo 
Condition Across all Measures of 
the MCPL Task 151 

20. Comparison of Drug Versus Placebo 
Condition for R| in the IPC Task 158 

21. Comparison of the Drug Versus Placebo 
Condition for the Dependent Variables 
r^, R2, and G on the IPL Task 160 

22. Summary Table of Strength of Associa
tion Measures (eta) for Each Term 
on all Measures and Tasks 164 

23. Obtained Power, and Sample Size (n) 
That Would be Necessary for a Power 
of .80 for r^, R2 and G on the MCPL 
Task 165 

ix 



24. Obtained Power and Sample Size 
Necessary for a Power of .80 
for R2 on the IPC Task 165 

25. Obtained Power and Sample Size 
(n) That Would be Necessary 
for a Power of .80 for r^, R2 
and G on the IPL Task 166 

Appendix 

1. Example of How a Pair of Variables 
are Depicted in Regression Analysis 195 

2. Data Using Nurses' Opinions to 
Predict Patient Risk 199 

3. Scatterplot Depicting the Relation
ship Between Nurses' Opinions and 
Patient Risk 200 

4. Data Involving Two Predictor Variables 
to Predict a Criterion (Y) Using 
Multiple Regression Techniques 204 

5. Correlations Between Each of the 
Three Variables 20 5 

6. Determination of the Estimated Criterion 
Value (Y'), and the Residual for Each 
Case, by Inserting the Original Raw 
Data Scores into the Regression Equation . . 206 

7. Sample Data from a Multiple Cue 
Probability Learning Task 212 

8. The Result of Inserting the Cue Values 
into the Regression Equation to Yield 
the Estimated Criterion Score Which 
is Then Correlated with the Actual 
Criterion Score, to Yield the Index 
of Task Certainty 221 

9. Each of the Cue Values, and the Resulting 
Estimated Response, as Well as the 
Actual Response from Example Data 228 

10. The Y'e and its Corresponding Y's (Obtained 
from Their Respective Regression 
Equations) 233 

11. Outcome Data Obtained from the Prediction 
Phase of the IPL Task 245 

X 



LIST OF ILLUSTRATIONS 

Figure Page 

1. The Brunswik lens model 52 

2. Schematic model of the lens model as 
applied to interpersonal learning 64 

3. Ecological validities and Rg's for 
the blocks of trials of the MCPL 
task 87 

4. Ecological validities and RQ's for 
the 2 blocks of the IPC task 89 

5. Achievement (r^) of the six groups 
across the four blocks of trials 
of the MCPL task 9 8 

6. Achievement (r^) of the two age 
groups across blocks of trials 
of the MCPL task 101 

7. Achievement (r^) of the three 
treatment conditions across 
blocks of trials of the MCPL 
task 102 

8. Achievement (r^) of the three 
treatment conditions across 
the age conditions in the 
MCPL task 10 3 

9. Achievement (r^) of the young 
group by treatment condition 
across blocks of trials of 
the MCPL task 104 

10. Achievement (ra) of the older 
group by treatment condition 
across blocks of trials of 
the MCPL task 105 

XI 



11. Consistency (R2) of the six groups 
across blocks of trials of the 
MCPL task Ill 

12. Consistency (R2) of the two age 
groups across blocks of trials 
of the MCPL task 114 

13. Consistency (R|) of the three 
treatment conditions across 
blocks of trials of the MCPL 
task 116 

14. Consistency (R|) of the three 
treatment conditions across 
age levels on the MCPL task 117 

15. Consistency (R2) of the young 
group by treatment condition 
across blocks of trials of 
the MCPL task 118 

16. Consistency (Rg) of the older 
group by treatment condition 
across blocks of trials of 
the MCPL task 121 

17. Agreement (r^) of the six groups 
across blocks of trials of the 
IPC task 125 

2 
18. Consistency (Rg) of the six treat

ment groups across blocks of 
trials of the IPC task 128 

19. Predictive accuracy (r^) of the 
two age groups in the IPL task 135 

20. Predictive accuracy (r^) of the 
three drug conditions in the 
IPL task 136 

21. Predictive accuracy (G) of the 
three treatment conditions 
in the IPL task 141 

22. Predictive accuracy (G) of the 
three treatment conditions 
across the age conditions of 
the IPL task 142 

Xll 



23. Pre-post changes of the two treat
ment conditions on the impulsivity-
hyperactivity scale of the Connors 
Parent Symptom Questionnaire 146 

Appendix 

1. Diagram of the Brunswik lens model 209 

2. Diagram of a two cue lens model task 210 

3. Diagram of the individual cue validity 
portion of the lens model 215 

4. Diagram demonstrating the subject-cue 
relationship obtained from the 
sample data 224 

5. Summary of the multiple cue probability 
learning data 235 

6. The lens model, and the statistical 
procedures depicted schematically 237 

7. Schematic diagram of the lens model 
as applied to interpersonal learning . . . . 244 

Xlll 



CHAPTER I 

INTRODUCTION 

Purpose and Scope 

The collection of symptoms known as hyperkinesis, or 

hyperactivity, has captured the attention of parents, 

teachers and physicians increasingly over the last fifty 

years. The hyperkinetic child is not only a problem at 

home but in school as well. Douglas (1972) stated that 

seventy percent of hyperkinetic children fail one grade by 

the age of twelve and up to twenty percent fail two grades 

by that time. Because of the extreme chaos, both in the 

home and in school, caused by the "incessant activity" of 

the hyperkinetic child, any therapeutic technique would 

seem to be a relief. 

In the late 1930's Bradley (1930) began to write about 

this syndrome calling attention to the usefulness of the 

amphetamines in controlling the symptoms of hyperkinesis. 

It seems that the stimulant drugs "paradoxically" calmed 

the excessive behaviors of the hyperkinetic child. The 

effect was paradoxical in the sense that one would normally 

expect stimulant drugs to further stimulate these hyper

kinetic children. 



since the discovery of the behaviorally calming effect 

of the stimulant drugs approximately forty years ago, there 

has evolved an impressive body of research validating these 

earlier findings. That is, stimulant drugs do in fact re

duce the behavioral excesses of the hyperkinetic child. 

There is also evidence that the stimulant drugs help in 

broadening attention span and in improving performance on 

certain academic tasks. 

There is, however, a gap in the current literature 

regarding the absence of research on the judgmental behavior 

of the hyperkinetic child as a result of the medication. 

The critical concerns here are whether medication permits 

the child to improve his judgment and/or whether it facili

tates a more consistent use of his already acquired know

ledge. A second difficulty with the current literature 

involves a lack of research in the area of interpersonal 

learning, a critical concern in at least one type of judg

ment situation. It is as yet unclear as to whether medica

tion facilitates judgmental behavior and interpersonal 

learning in the hyperkinetic child. 

Judgmental behavior was chosen as the focal topic of 

this study as human judgment is one of man's more important 

cognitive capabilities. Indeed, judgment may be man's most 

important cognitive capability. The possession of good 

judgment is considered to be the mark of wisdom. Good 



judgment is, in principle, the sine qua non for persons 

selected for positions of large responsibility. At the 

other extreme, the failure to be able to execute the mini

mum requisite amount of good judgment results in a person 

being labeled dangerous to themselves or society and in 

consequence, being removed from society and placed under 

surveillance in jails or hospitals where, it is hoped, good 

judgment can somehow be restored. 

It is the purpose of this study to examine the effect 

of one of the stimulant drugs currently in use, methyl

phenidate (Ritalin) on certain judgment parameters in 

hyperkinetic children. 

The following review consists of five parts: (1) 

Hyperkinesis is an overview of the formulation of the so-

called hyperkinetic syndrome, examining the character

istics, incidence, developmental pattern and the theories 

of the etiology of hyperkinesis, as well as the treatment 

modalities for hyperkinesis; (2) Methylphenidate describes 

in detail one form of drug therapy, and the effects of this 

drug on general behavior, motor behavior, cognition and 

learning and physiological responsiveness; (3) Human Judg

ment is a general overview of the various research ap

proaches to the study of human judgment, from which social 

judgment theory is chosen as the paradigm to study the 

effects of medication with hyperkinetic children; (4) 



Social Judgment Theory provides a general description of 

the conceptual framework within which the lens model pro

cedure is embedded. In addition, this section provides the 

theoretical rationale underlying the methodological pro

cedure utilized in the study of human judgment; (5) The Lens 

Model is an overview of the methodological techniques 

employed in this investigation for the study of human judg

ment. Emphasized here are techniques for examining judg

mental behavior in a multiple cue probability learning 

situation, as well as an interpersonal situation. 

Hyperkinesis 

The term "hyperkinesis" is used to indicate a specific 

syndrome which has been called different names over the 

years: postencephalitic behavior disorder, organic 

"drivenness," hyperkinetic impulse disorders, and minimal 

cerebral dysfunction. The Diagnostic and Statistical 

Manual of the American Psychiatric Association (DSM-II), 

defines the "hyperkinetic reaction of childhood or adoles

cence ; as: 

A disorder characterized by overactivity, 
restlessness, distractability, and short 
attention span, especially in young chil
dren; the behavior usually diminishes in 
adolescence. (American Psychiatric Associ
ation, 1968) 

It should be noted that not all hyperkinetic children 

have a behavior disorder and much less do they have brain 



damage (Howell, 1972). For the purpose of parsimony and 

clarity, the term hyperkinesis will be used to denote the 

behavioral characteristics described in the following 

paragraphs. 

According to Chess (1968) , the hyperkinetic child is 

one who carries out activities at a higher rate of speed 

than the average child, is constantly in motion, or both. 

Other authors have defined hyperkinesis as motor activity 

in excess of the range normal for age and sex (Wender, 

1973). The underlying symptoms seem to be restlessness, 

brief attention span, impulsivity and distractability. 

Clements (1966) listed the following characteristics 

of hyperkinetic children: 

(1) Perceptual deficits may occur in one or 

several of the sensory channels; 

(2) General coordination deficits; 

(3) Abnormal motor activity level; 

(4) Impulsivity; 

(5) Emotional lability—the child will have 

quick changes of emotional response from 

high temper and tantrums, to easy manage

ability and remorse; 

(6) Short attention span and/or distractability 

the child is unable to concentrate on one 

activity for very long; 



(7) Equivocal or "soft" neurological signs; 

(8) Electroencephalographic irregularities 

(p. 24) . 

In a report on minimal brain dysfunction, another 

frequently used term for hyperkinesis, the Society for 

Crippled Children and Adults provided a comprehensive list 

of some fifty characteristics of the hyperkinetic child 

(Appendix A ) . It should be noted that all of the symptom 

summaries warn that the reader should not expect a specific 

child to exhibit symptoms in all, or even most, of the 

areas. Rather, each individual child exhibits his own 

cluster of symptoms. With so much speculation about the 

nature of hyperkinesis, it is noteworthy that several 

authors have expressed doubts that the term describes a 

true syndrome (Johnson & Myklebust, 1967; Kirk, 1968; 

Schulman & Reisman, 1969; and Werry & Sprague, 1970). In

deed, several authors have concluded that there is no 

single reaction pattern or syndrome of behavior common to 

the hyperkinetic population (Critchley, 1964; Gates, 1941; 

Harris, 1970; Natchez, 1968; Orton, 1937). 

With so many symptoms available, and no particular 

pathognomic cluster, it would seem that the skeptics have 

a sound argument. There are, however, several authors who 

have attempted to effectively cut across the symptoms in an 

attempt to identify the general traits of hyperkinesis and 



have, in fact, achieved some empirical support for their 

position. 

Reece (1973) has divided the symptoms of hyperkinesis 

into four clusters; motor activity, behavior, psychological 

testing, and neurological abnormalities. In the areas of 

motor activity, Reece sees the hyperkinetic child as 

characterized by overactivity, fidgetiness, inability to 

sit still, and in constant movement. He describes their 

motor behavior as clumsy and driven, with excessive climb

ing and jumping. In the areas of interpersonal behavior, 

the hyperkinetic child is seen as disruptive, antisocial, 

impulsive, and destructive. He frequently exhibits tan

trums, aggressiveness, and cruelty. In psychological 

testing situations, the hyperkinetic child frequently dis

plays a brief attention span and is easily distracted. 

There is frequently a perceptual-motor handicap present as 

well as low frustration tolerance, difficulties in abstrac

tion, numerical concepts, design perception, and persevera

tion. 

Reece (1973) also suggests the presence of certain 

neurological abnormalities, namely speech problems, con

vergence difficulties, tremor, clumsiness, and possibly a 

broad-based gait. There also seems frequently to be truncal 

swaying, poor tandem walking, inability to stand on one 

foot, poor "finger to nose" ability, and increased deep 
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tendon reflexes. 

In another attempt to create order from the array of 

symptoms and identify a syndrome, Douglas (19 72) describes 

hyperkinesis in terms of the inability to attend. She sees 

this "inability to attend" as being the common denominator 

that underlies the complex grouping of symptoms which 

characterize the hyperkinetic child. She describes the 

hyperkinetic child as follows: 

These youngsters are apparently un
able to keep their own impulses under con
trol in order to cope with situations in 
which care, concentrated attention, or 
organized planning are required. They 
tend to react with the first idea that 
occurs to them or to those aspects of a 
situation that are most compelling . . . 
thus they have an inability to "stop, 
look and listen." (Douglas, 1972) 

This position not only has received clinical support, 

it has received rather thorough empirical support (Ander

son, Halcomb & Doyle, 19 73; Cromwell, Baumeister & Hawkins, 

1963; Douglas et al. 1970; Doyle, 1973; Dykman et al., 

1971; Mack, 1973; Ozolins, 1974; Sykes, 1969; Sykes, 

Douglas, Weiss & Minde, 1971; Sykes, Douglas & Morgenstern, 

1973) . 

Attention has been assessed by several techniques in

cluding serial reaction tasks (Sykes, 1969) and vigilance 

tasks requiring continuous performance (Doyle, 1973; Mirsky 

& Rosvold, 1963; Mack, 1975; Ozolins, 1974). The vigilance 

tasks have involved both visual and auditory input channels. 



In all studies of sustained attention, the hyperkinetics 

have demonstrated fewer correct responses, and also re

sponded more frequently to the incorrect stimuli. The 

performance of hyperkinetics also deteriorated more seri

ously over time than that of normals. This deterioration 

seemed to be accompanied by increased motor restlessness, 

as measured by observation, videotape and by a stabili-

metric cushion (Douglas, 1972; Sprague & Toppe, 1966). 

A common observation cutting across studies has been 

the presence of irrelevant movements while the subjects 

were performing the assigned task. The hyperkinetic chil

dren showed a strong tendency to press and release the 

response button in vigilance tasks after the appropriate 

response had been made. They also frequently exhibit more 

intense movement in the left hand simultaneously with the 

appropriate response with the right hand (Cohen, 1970; 

Douglas, 1972; Doyle, 1973; Mack, 1975). It might be 

assumed that the presence of such movements would interfere 

with the performance of these children; however, under 

certain conditions (e.g. in the early phases of a vigilance 

task) these children performed as well as normals despite 

greater irrelevant movements. Thus, it has been suggested 

that there is not a simple negative relationship between 

efficiency in attending and the amount the child moves 

(Douglas, 1972) . 
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In another research direction, Campbell (1969) ex

amined the style or approach that the hyperkinetic children 

typically employ in problem solving. It was felt that an 

understanding of the cognitive styles of hyperkinetic chil

dren might shed some light on their learning and behavioral 

problems and might also suggest directions for training and 

educational planning. ^Two styles which clearly discrimi

nated the hyperkinetics from the controls were (1) field 

dependence-independence and (2) reflection-impulsivity. 

In terms of the reflection-impulsivity dimension, 

Kagan et al. (1964) have demonstrated that one factor con

tributing to differences in cognitive functioning is the 

child's cognitive tempo, his habitual speed of decision

making in situations with high response uncertainty. The 

impulsive child makes his decisions too quickly and, as a 

result, is likely to make more errors, while the performance 

of the reflective child is characterized by long latencies 

and fewer errors. To measure reflection-impulsivity, Camp

bell (1969) used Kagan's Matching Familiar Figures Test 

which consists of sets of pictures of common objects and 

animals. The child is shown a standard stimulus and six 

similar ones, and is required to choose the one picture 

from among the six alternatives which is identical with the 

standard. This is a difficult task, as several of the 

alternatives are very close to being correct, so what the 
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child must do is to hold back his tendency to respond long 

enough to look over the pictures very carefully. The test 

is scored for latency to first response and number of 

errors. 

Witkin's dimension of field dependence-independence 

reflects individual differences in the ability to separate 

an item from the field in which it is embedded. This 

dimension is also conceptualized in terms of differences in 

the degree to which perception is global and diffuse or 

structured and analytic. The field-independent individual 

is better able to overcome a confusing embedding context 

when isolating figure from ground. Witkin has demonstrated 

that field-independent boys are also more emotionally in

dependent and display better impulse control than field 

dependent boys (Witkin et al., 1962). Field independent 

boys are more concerned with intellectual tasks. Campbell 

used the Childrens Embedded Figures Test as the measure of 

field independence. 

Campbell (1969) found that both of the cognitive style 

measures differentiated significantly between hyperactives 

and controls. On the Matching Familiar Figures Test, the 

hyperactives had significantly shorter latencies and made 

more errors than did the normals. On the Embedded Figures 

Test they isolated fewer figures. Thus, they would be 

classified as more impulsive and more field dependent than 
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the controls. Campbell suggests that it may be possible to 

modify the cognitive styles of hyperactive children by 

teaching the child to delay the responding until he has 

examined the various response alternatives in the situa

tion. He could, that is, be taught "reflective" strate

gies. 

In summary, the term hyperkinesis has been viewed as a 

collection of as many as fifty symptoms, which vary for any 

given child. They may be broken down into clusters as well, 

these clusters defining symptoms related to motor activity, 

behavior, psychological testing and neurological abnormali

ties. There is a rather compelling body of research sug

gesting a common denominator of all of the symptoms of 

hyperkinesis as being faulty attention. There is also some 

evidence that hyperactive children differ in components of 

cognitive styles. 

Incidence of Hyperkinesis 

Hyperkinesis is found in children of all races and 

socioeconomic groups. Conservative estimates indicate the 

incidence of moderate and severe cases found to be three 

percent of elementary school children (Connors, 1967; 

Paine, 1968; Stewart, 1973). Renshaw (1973) suggests that 

the incidence is more like six to ten percent. There is a 

definite sex linkage for the disturbance, with a ten to one 

ratio of males to females (Reece, 1973; Stewart, 1970). 
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Stages of Recognition of Hyperkinesis 

In order to gain a general perspective on the hyper

kinetic child, it is appropriate to look at the syndrome 

from a stages of recognition viewpoint, as there seem to 

be a number of consistent phases identifiable in the life 

of the hyperkinetic child. The first phase involves early 

signs of hyperkinesis which induce the parents' first 

suspicions that they have a "problem child." The second 

phase, most frequently coinciding with the child's entering 

school, involves the identification of hyperkinesis. The 

third phase is the period of adolescence when at least some 

of the symptoms seem to diminish. The fourth phase in

volves the hyperkinetic adult. 

Some hyperkinetic patterns seem to occur early in the 

life of the child, and may in fact antedate delivery. 

Reece (19 73) cites cases where mothers consistently men

tioned excessive intrauterine activity. Stewart (1970) 

notes that a number of cases are clearly identified as 

having unusual activity before the age of two years. The 

primary early symptoms include the inability to relax, the 

arching of the child's back, and resisting comforting ges

tures of the mother (Reece, 1973). Stewart (1970) also 

found significant differences between hyperkinetic and 

"normals" in early behaviors, in that the hyperkinetic 

children tended to have a history of feeding problems, 
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disturbed sleep and generally poor health in the first year 

of life, as well as delayed development of speech and poor 

coordination. 

As mentioned above, some cases of hyperkinesis are 

identified very early. Most cases however are identified 

at the ages of five or six (Stewart, 1970) . This identifi

cation period coincides with the child's first entering 

school, where his impulsiveness, distractibility, and 

aggressive behavior frequently create serious problems in 

the classroom. 

Proceeding along a developmental continuum, there is a 

widely held belief that for many youngsters, the symptoms 

of hyperkinesis disappear at adolescence. This belief is 

not supported by all investigators, however. Stewart 

(1970) notes that most of his sample, studied over five 

years, were still notably restless, unable to concentrate 

or finish jobs, overtalkative and poor in school perfor

mance after reaching adolescence. Empirical research indi

cates that while hyperactivity per se decreases with age, 

impulsivity and the inability to attend remain problems 

(Douglas, 1972). It is suggested by some authors that the 

continued impulsiveness takes the form of antisocial be

havior for some hyperkinetic youngsters (Weiss, Minde, 

Werry, Douglas & Nemeth, 19 71), and poor academic behavior 

for others (Douglas, 1972). 
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At the adult level it has been suggested that many 

adults exhibit the same cluster of symptoms that are found 

in the hyperactive child (Wender, 1973). The previously 

negatively valued characteristics of high energy, aggres

siveness, and lack of inhibitions may, however, be an asset 

in one's work as an adult whereas in childhood, when one 

is required to sit still at a desk and concentrate on 

studies for long periods, the restlessness associated with 

the syndrome may be a great handicap. 

In summary, there seems to be evidence that in some 

cases hyperactivity or hyperkinesis is present very early 

in life, even antedating delivery, and identifiable by two 

years. Further, the myth that the youngster "grows out" 

of this condition is not supported by empirical studies. 

What seems to occur is that the hyperactive individual is 

able to channel his excessive energies effectively in his 

occupation where, in fact, they may be desirable. 

Theories of the Etiology of Hyperkinesis 

Little of a definitive nature is known about the 

causes of hyperkinetic disorders. The disability has been 

ascribed to biological, psychological, social, physiologi

cal, and environmental factors as well as a combination of 

these. Etiological theories tend to explain some portion 

of the cases; however, no one explanation is sufficient for 

all cases. The following section will briefly summarize 
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the main etiological notions regarding hyperkinesis. The 

theories covered are the genetic hypothesis, the minimal 

brain damage hypothesis and the minimal brain dysfunction 

theories. 

A cautionary note must precede the discussion of the 

etiological theories, due to the fact that with all of the 

theories there exists a serious logical flaw: that is, all 

of the theories are the result of post hoc theorizing, and 

as such, are correlational in nature, and thus cause cannot 

be logically inferred from the correlational data. The 

reasons for this logical principle are that two variables 

may be highly correlated for one or more of three reasons: 

(1) X causes Y, (2) Y causes X, or (3) both X and Y are 

caused by some third variable. A well known story that 

illustrates the danger of inferring causation from corre

lational evidence deals with a study during World War II 

in which a researcher noted an increase in psychosomatic 

illnesses as the fullness of the moon increased, and thus 

concluded that there must be a causal relationship between 

the fullness of the moon and psychosomatic complaints. It 

was subsequently discovered that Japanese bombing attacks 

followed the same pattern (Webb, 1972). Therefore, while 

it is appropriate and necessary to note relationships be

tween events, it is inappropriate to conclude causality on 

the basis of such correlations. In addition to the 
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correlational flaw, little experimental evidence (from 

which causality can be inferred) has been obtained. 

Genetic Theory. Genetic theories generally suggest 

that a trait or characteristic is transmitted by way of 

the genetic structure from the parent to the child. Wender 

(1971) cites an unpublished study by D. J. Safer on the 

familial incidence of hyperkinesis, which reported that 

fifty percent of siblings of the hyperkinetic child show 

short attention span and hyperactivity. Since the preva

lence of this disorder is estimated at three to ten percent 

in the overall population, it is inferred by Safer and 

Wender that there must be a genetic component (i.e., a 

characteristic that is in some way transmitted by the 

genetic structure from the parent to the offspring). 

Stewart (19 70) noted that frequently the father of a hyper

kinetic child had problems of hyperactivity in his child

hood, further lending correlational support to the genetic 

argument. Wender (1971) postulated specific inborn tem

peramental differences of the hyperkinetic child. He 

identifies restlessness, inattentiveness and distracta

bility, demandingness, impulsivity, perceptual and learning 

difficulties, social aggressiveness and hyperactivity as 

"the central inborn temperamental differences of hyper

kinesis . " 

A similar etiological explanation suggested by Stewart 
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(1970) , postulated the possibility of hyperactivity being 

associated with the XYY Karyotype. This is a chromosomal 

abnormality in which the male is born with two Y chromo

somes instead of one. The XYY Karyotype has been suggested 

to be associated with aggressive and antisocial behavior in 

adults. As such, Stewart argues, the same event may be 

occurring with hyperkinetic children, thus explaining his 

aggressive and antisocial behavior. 

Although a genetic theory is plausible, the problem 

involved with this explanation, as with any genetic theory, 

concerns the disentanglement of genetic and environmental 

components. In addition, all of the evidence presented to 

support this argument is correlational in nature. As a 

methodological note, there are methods available which per

mit the disentanglement of the genetic and environmental 

components of behavior (e.g., the Schaie design). No at

tempts have been made to do this in the area of hyperkinesis 

to date. Finally with respect to the XYY Karotype, this 

theory has not been proven empirically, but rather consists 

of one tentative hypothesis linked to another. 

Minimal Brain Damage Theory. Damage to areas of the 

brain is one of the oldest theories of the etiology of 

hyperkinesis (Millichap, 1967; Stewart, 1970; Wender, 1971). 

This theory generally holds that when damage occurs to cer

tain areas of the brain or central nervous system, various 
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combinations of impairment in perception and conceptualiza

tion occur. Emerging from this theory, the term minimal 

brain dysfunction syndrome (MBD) often has been applied to 

hyperkinetic children because of the presence of so-called 

"soft" neurological signs such as equivocal or borderline 

findings on an EEC, frequent reflex assymetry, mild visual 

or hearing impairments, strabismus, nystagmus, high inci

dence of mixed laterality and confused perception of 

laterality, and poor fine visual-motor coordination (see 

Appendix A). 

Historically, the minimal brain damage theory evolved 

following the 1918 epidemic of encephalitis in the United 

States. Many of the children who were stricken and re

covered from the acute phase of the attack, later showed a 

catastrophic change in personality. They became hyper

active, distractible, irritable, unruly, destructive and 

antisocial. It also was noted that the same cluster of 

behavior problems commonly occurred in children who had 

suffered brain damage from other causes, particularly from 

head injury or lack of oxygen during or shortly after de

livery. Hence, hyperkinesis came to be called the "brain 

damage" syndrome. It has been found, however, that most 

children diagnosed as hyperkinetic do not have a history 

suggesting brain injury (Stewart, 1970). 

The minimal brain damage theory takes into account 
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prenatal intrauterine factors such as maternal illnesses, 

rubella, toxoplasmosis, virus, anemia, malnutrition, dia

betes mellitis, hypertension, and respiratory problems that 

could affect the fetus. The theory also emphasizes diffi

culties arising from the delivery of infants by inducing 

labor, initiating uterine contractions, and artificially 

controlling the entire delivery procedure. 

The actual process of birth has been cited as one 

situation where such brain damage could occur. Renshaw 

(1974) cited cases in which scattered gray matter and 

petechial hemorrhages were found in post mortems of severe 

cases that succumbed to delivery difficulties as evidence 

that the process of birth is a time of high vulnerability 

for the child, where brain damage is quite possible, and 

he further postulated that this damage may in turn cause 

hyperactivity. 

While there is little experimental evidence present in 

any of the etiological literature, Silbergeld and Goldberg 

(19 74) completed a study which provides an explanation for 

at least one cause of hyperkinesis in mice. The authors 

developed an animal model of lead poisoning in which suck

ling mice were exposed to lead acetate from birth indirectly 

through their mothers and then directly after weaning. Al

though no deaths were recorded during the first 60 days, 

the growth and development of the treated mice were 
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significantly retarded. In addition, the treated mice were 

more than three times as active as the age matched controls 

As part of the experiment, both treated and control sub

jects were given drugs typically used in the treatment of 

minimal brain dysfunction and hyperactivity in children: 

dextroamphetamine, methylphenidate, and phenobarbital. The 

lead treated hyperactive subjects responded paradoxically 

to all drugs, that is, the amphetamine and methylphenidate 

suppressed hyperactivity, while phenobarbital increased 

levels of motor activity. Silbergeld and Goldberg thus 

suggest an explanation as to how hyperkinesis may occur 

through brain damage. 

In opposition to the brain damage theory most studies 

have observed few subjects who exhibited signs of brain 

damage (Stewart, 1970; Connors, 1969; Douglas, 1972). 

In terms of critically evaluating the brain damage 

theory of the etiology of hyperkinesis, the primary criti

cism lies in the correlational nature of most of the data 

from which the theories are developed. 

Minimal Brain Dysfunction Theories. in most etiologi

cal theories of hyperkinesis the brain is the referent. In 

the brain dysfunction theories, it is inferred that the 

cluster of symptoms characterizing hyperactivity do not 

arise from structural brain damage, but rather from some 

type of dysfunction within the brain itself such as brain 
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activity which interferes with perception or the integra

tion of perception (functional brain damage). The minimal 

brain dysfunction theories can be classified into three 

types: those emphasizing the immaturity of brain tissue 

theory; those concerned with postnatal stress theory, and 

what may be termed the biochemical theory (Wender, 1971). 

The immaturity of brain tissue argument postulates 

that hyperkinetic reaction is due to prematurity and/or low 

birth weight. The underlying premise is that the pathology 

is based on inadequate myelenization of the central nervous 

system. The process of myelenization allegedly does occur 

but belatedly and could possibly account for the "growing 

out" phenomenon reportedly seen at puberty or a little 

before puberty. 

The postnatal stress theory postulates some type of 

stress or accident, such as trauma to the head, encepha

litis, endocrine or metabolic disease, which causes "mini

mal brain damage." Upon recovery, hyperkinetic behavior 

reactions are noted in children not previously noted to 

have had such behavior. The exact pathology is not docu

mented but the disorder is postulated to be due to 

scattered microscopic lesions. 

The biochemical theories have come about as a result 

of the observation that hyperkinetic children react dif

ferently to the amphetamines than do normal children. As 
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such, it has been hypothesized that they metabolize amphe

tamines in a different way than do normal children. (There 

is no reported physiological data available suggesting such 

differential metabolization, but rather this conclusion 

seems to be the result of again one tentative hypothesis 

linked to another.) The end result of the hypothesized 

metabolism is that the stimulant activity of the ampheta

mine is not observed. The amphetamine acts, paradoxically, 

in a tranquilizing manner, dramatically calming the over

active behavior of the child, increasing concentration and 

learning, and reducing distractability. 

Laufer et al. (1957), extended this theory by hypothe

sizing a dysfunction of the diencephalon having to do with 

its failure to pattern and otherwise monitor stimuli on the 

way to cortical areas. These investigators suggest that 

as the cortex grows its influence becomes greater and allows 

for more organized and discriminating responses. 

The brain dysfunction theory of Laufer et al. (19 57) 

provides a theoretical explanation for the action of the 

central nervous system stimulants with hyperkinesis. They 

suggest that the central nervous system stimulants may act 

by raising the level of nerve conduction resistance and 

help the diencephalon to screen the input into the cortex 

so that it is not flooded by streams of impulses. 

In summarizing the section on the etiology of hyper

kinesis, little is known of the etiological basis of these 
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disorders. The disorder has been ascribed to genetic, 

brain damage, and brain dysfunction factors. The brain 

dysfunction theory evolved from the discovery that stimu

lant drugs calmed the hyperkinetic child, and this theory 

further provides the underpinning for the current medical 

treatment of hyperkinesis. A consistent logical flaw 

present in the arguments supporting the etiological theories 

is the consistent and inappropriate use of correlational 

data to provide support for the theory. In many cases what 

seems to be factually present is a group of tentative 

hypotheses linked together. 

Finally it should be noted that the purpose of the 

critical examination of these theories was not to reject 

the theories outright, but rather, to see them within a 

realistic perspective. That is, each theory may be used 

to provide an explanation of the disorder, however it is 

important to discriminate whether the theory is based upon 

empirical evidence or upon "hypothesized" (but not demon

strated) explanations. While the former are preferable in 

behavioral research, the latter are frequently the rule. 

Treatment of Hyperkinesis 

Treatment of hyperkinetic children can be broken down 

into several categories; environmental control, behavioral 

approaches, and medical approaches. 

In terms of environmental control, it has been 
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emphasized by a number of authors that the hyperkinetic 

child needs controls which are firm, nonpunitive and defi

nite (Wender, 1973; Stewart, 1970; Renshaw, 1974). It is 

further suggested that the environment should have few 

stimuli and that a routine must be established. An un

structured, erratic, or permissive environment where the 

child has no structure or limits provided is seen as a 

serious problem for these children. For example, a hyper

kinetic child would be expected to do poorly in an "open" 

classroom. Reece (1973) further suggests that these chil

dren crave routine, and situations known to produce anxiety 

for the children such as intense social gatherings should 

be avoided. This treatment position is an extension of the 

minimal brain dysfunction theory which suggests that the 

hyperkinetic child is unable to "gate out" stimuli and 

therefore, by providing a calm, peaceful environment, where 

the incoming novel and distracting stimulation is minimal, 

thus, there is less need for "gating out" by the child. 

Behavior modification techniques have been used with 

small samples and have had limited success as a treatment 

modality with hyperkinetic children. Patterson, Jones, 

Whittier and Wright (1965) used reinforcement procedures 

to decrease walking, talking, distraction, and wiggling in 

two hyperactive children. These authors paired an auditory 

stimulus (buzzer) with candy or pennies. The child was told 
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that he was learning to sit still. All attending behavior 

(non-hyperactive) was followed by a buzz and the child re

ceived candy or pennies at the end of each trial. Non-

attending behavior decreased and attending behavior re

mained stable for over four weeks after the rewards were 

removed. 

Allen, Henkel, Harris, Baer and Reynolds (1967) used 

social reinforcement with a four year old hyperactive boy. 

Attention and approval were given to the child when he re

mained with a single task for one continuous minute. Dur

ing the reinstatement phase of reinforcement (after re

versal) the criterion for reinforcement was raised to at

tending to the task for two minutes. Before reinforcement 

was provided, the boy would change activities between 33 

and 82 times in a 50 minute period. During the last rein

forcement phase, the child changed activities between 12 

and 31 times in a 50 minute period. 

Pihl (1967) reinforced sittinq behavior in a hyper

active boy. The child was asked to sit in the chair for 

25 seconds. A light on a panel was illuminated for each 

second that the child sat still. There were 25 lights and 

each light counted as one point. Points were exchanged 

for money and privileges at home. After eight sessions, 

he was able to remain seated for forty-five minutes. 

Kinsley (1969) used a counter-conditioning technique 
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with neurologically handicapped children that provided 

reinforcement for behaviors that were incompatible with 

hyperactivity, impulsivity and distractability. The 

conditioning procedure of token reinforcement (punches on 

individual student tickets) was used. The token rein-

forcers were traded for back-up reinforcers consisting of 

materials and activities that were interesting for the 

children. Hyperactivity and distractability decreased and 

the effect of the modification procedure approached sig

nificance. 

Pigeon and Enger (1972) worked with a seven-year-old 

hyperactive boy. They used stars as reinforcers for com

pleted assignments and found that the child achieved almost 

100% accuracy and completion of assignments for reinforced 

class sessions. Twardosz and Sajiva (1972) reinforced 

sitting behavior in a four-year-old hyperactive retarded 

but also decreased running, jumping, laying on the floor 

and increased playing with toys and proximity to other 

children. 

In a comparison of behavioral treatment with drug 

therapy, Christensen and Sprague (1970) investigated the 

effects of combined contingency reinforcement procedures 

and methylphenidate (Ritalin) on the seat movements of 12 

children from special education classes. The children were 

assigned to two groups, both of which received contingent 
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reinforcement but only one of which received the drug. 

Reinforcement (money) was contingent upon reduced seat 

movements during participation in a discussion and while 

taking a short written quiz. The children who also re

ceived methylphenidate displayed movement rates consistently 

lower than children in the reinforcement-only group. When 

the contingencies were discontinued, the drug and rein

forcement subjects maintained the decreased movement rates, 

whereas the rates increased in the reinforcement-only 

group. 

A logical flaw present in the Christensen and Sprague 

(1970) study is the absence of a drug alone group. With 

the present data, one can never be sure whether the in

teraction of the drug and reinforcement or rather if the 

drug was the primary causal agent in the reduction of the 

hyperkinetic behavior. 

Behavioral techniques have thus been utilized to a 

limited degree with hyperkinetic children. Sample sizes 

in these studies have typically been small and differences 

generally have been described as "trends." One study com

pared reinforcement procedures with drug therapy and 

demonstrated that the combination of the two techniques is 

better than the behavioral technique alone. 

A recent approach to the treatment of hyperkinesis has 

involved variations of relaxation training. This approach 
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was based on the proposition that it is impossible to have 

two conflicting states operating in the same individual; 

that is, it is impossible to be both relaxed and tense at 

the same time. This position has provided the basic 

cornerstone for most relaxation and biofeedback techniques. 

Nail (1973) used alpha brain wave feedback training with 

hyperactive children with limited success. However, total 

training time was short (6 hours) and no attempt was made 

to facilitate generalization from the training situation 

to the child's everyday life. Simpson and Nelson (1974) 

employed breath control feedback as a relaxation training 

technique and, although the experimental group exhibited 

better control of breath irregularity on one measure, the 

experimental and control groups showed no significant 

differences on several other pre- and postmeasures of 

respiration. Teacher ratings of hyperactivity showed 

declines in both experimental and control subjects. 

The reduction of muscular tension has also been used 

in the treatment of hyperactivity and its behavioral con

comitants. Braud, Lupin and Braud (1973) used electro

myographic (EMG) biofeedback with an extremely hyperactive 

6-1/2-year-old boy, who was not receiving drug therapy. 

Twelve EMG biofeedback sessions were given to teach the 

child to reduce activity and tension. Dramatic improvement 

was seen in behavior, psychological test scores, achievement 



30 

tests at school, improvement in self-concept and self-

esteem, and a reduction in "psychosomatic symptomatology" 

(headaches, allergies, asthma and running nose). The 

twelfth session (follow-up) was run seven months after the 

eleventh session. The child still had control over his 

tension and activity levels on command. However, during 

this seven month span the child's behavior was erratic 

since teachers and parents had failed to firmly establish 

the use of the techniques in the everyday living situa

tions . 

The main thrust of treatment of hyperkinesis, however, 

is in terms of drug therapy (Connors, 1971; Knoble, 1961; 

Millichap, 1967; Millichap, 1971; Stewart, 1970). The most 

prevalent medication used are the central nervous system 

stimulants, most notably, methylphenidate (Ritalin), and 

dextroamphetamine (Dexedrine) (Stewart, 1970; Wender, 1973; 

Renshaw, 1974). 

In terms of the type of medication being used, Krager 

and Safer (1974) reported that eighty-four percent of the 

hyperactive children in Baltimore county, Maryland, were 

receiving either methylphenidate or dextroamphetamine. The 

remaining sixteen percent were receiving either Mellaril, 

Thorazine, Atarax or Benadryl. 

There also was an interesting trend in the preference 

of a particular stimulant. In 19 71 methylphenidate was the 
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drug of choice, being prescribed in 40 percent of the cases, 

and dextroamphetamine being prescribed in 36.2 percent of 

the cases. In 1973, methylphenidate was being prescribed 

for 59 percent of the cases, and dextroamphetamine dropped 

to 29.2 percent of the cases. Krager and Safer (1974) ex

plain this increase in the use of methylphenidate as a 

function of fewer potentially adverse side effects as com

pared to dextroamphetamine. The adverse effects of 

dextroamphetamine which are not present with methylphenidate 

are, primarily, loss of appetite and insomnia. 

As to the extent of use of the central nervous system 

stimulants (methylphenidate and dextroamphetamine), it was 

estimated in 1970 that 150,000-300,000 children were being 

treated with these medications nationally (Gerald, 19 74). 

The main thrust of treatment for hyperkinesis is, 

therefore, medical treatment with stimulant drugs, most 

notably methylphenidate or dextroamphetamine. A second 

component for the treatment of hyperkinesis is through the 

use of environmental control, which includes a low stimu

lating environment and consistent reinforcement contingen

cies . 

Methylphenidate 

As mentioned in the previous section, methylphenidate 

(Ritalin) is the medication of choice in the treatment of 

the hyperkinetic child. This is primarily due to the fewer 
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side effects of this drug as opposed to dextroamphetamine 

(Dexadrine). 

Methylphenidate first appeared in the experimental 

literature in 1955, in Germany. In the succeeding twenty 

years, some 1,765 empirical articles have been published 

on it. Over half of these articles concern empirical 

studies with laboratory animals. Methylphenidate has been 

used in a wide variety of situations, such as treating 

depression, improving behavior in geriatric cases, treat

ment of alcoholism, withdrawal from heroin, treatment of 

hypertension, treatment of menopausal symptoms, and, 

finally, the treatment of hyperkinesis in children. 

Contrary to many popular views, methylphenidate is not 

a member of the amphetamine family. It has in common with 

the amphetamines the property of being a central nervous 

system stimulant (Gerald, 1974). Therapeutic doses of 

central nervous system stimulants in adults elevate the 

mood, reduce feelings of fatigue and hunger, facilitate 

powers of concentration, and increase the desire and 

capacity to carry out work. 

The Physiology of Methylphenidate 

Reece (1973) postulated that the central nervous system 

stimulants act on the reticular area of the brain stem 

(which controls consciousness and attention) by stimulating 

both the reticular activating system and the reticular 
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inhibitory system. Action of the reticular inhibitory sys

tem serves to balance the activating system, so that the 

brain of the child is not flooded by reactions to verbal, 

visual, or auditory stimulation. Concentration and learn

ing then become possible due to the screening out or filter

ing by the inhibitory system. 

Such regulation of this reticular area of the brain

stem is believed to be due to changes in catecholamine-

acetylcholine index in brain tissue. In rats, if the 

catecholamine norepinephrine is injected into the reticular 

system it lowers general activity. In humans, norepine

phrine controls transmission at nerve endings. Central 

nervous system stimulants affect the metabolism of nore

pinephrine. It is speculated that very low or very high 

levels of catecholamines produce hyperarousal (therefore 

hyperkinesis), but intermediate amounts allow for normal 

activity and arousal (Renshaw, 1974). In terms of em

pirical research, Ritalin has been shown to reduce rest

lessness, impulsivity, and aggressiveness, both at home 

and in school. 

The following review of the empirical literature will 

be broken down into studies involving the effect of 

methylphenidate on general behavior, motor behavior, cog

nition and learning, and physiological responsiveness. 
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Drug Effects on General Behavior 

Knights and Hinton (1969), in a six week double-blind 

study with 40 hyperactive children, found both parents and 

teachers rated the children who received Ritalin as more 

improved than those on placebo, in terms of distracta

bility, restlessness, disobedience and fluctuating per

formance. Knobel (1962) found similar results in a study 

of one hundred and fifty hyperkinetic children treated with 

Ritalin. 

Werry (196 8) in a double-blind crossover study, found 

Ritalin to be superior to placebo in improving certain 

classroom behaviors of hyperaggressive children. Werry's 

dependent measures involved frequency counts of the chil

dren's behaviors complemented by measures of academic out

put and behavior. Similar findings have also been reported 

by Satterfield (1972), Sleator (1974). 

Ritalin has also been seen as effective in increasing 

the attention span of hyperactive children (Knights & Hin

ton, 1969; Soger & Hallum, 1974) . Further, Ritalin has 

been shown to improve motor control (Knights & Hinton, 1969; 

Soger & Hallum, 1974) , speech productivity (Creager & Van 

Riper, 1967) , and learning has been facilitated (Soger & 

Hallum, 1974; Douglas, 1972; Rappoport, 1974; Ellis, 1974). 

Ritalin also has been shown to be effective in improving 

interpersonal relationships for the hyperactive child in 
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both formal and informal settings in that the child was 

less irritable and thus more able to interact socially 

(Rappoport, 1974). 

Methylphenidate has been found to be effective in 

terms of improving general behavior of hyperkinetic young

sters. Global ratings by parents, teachers, and clinicians 

have been the most frequently used methods of observation 

of drug effects in children (Werry & Sprague, 1970; Knights 

& Hinton, 1969; Knobel, 1962; Werry, 1968; Sleator & Von 

Neumann, 1974; Ellis et al., 1974). Using these methods 

(global observation), the parents were quickly able to 

recognize a considerable decrease in excessive activity at 

home, as opposed to the children treated with placebo. 

Similar findings have been obtained using ratings of 

classroom behavior by teachers. Connors (1969), used the 

checklist evaluation method by teachers, and found that 

with the administration of methylphenidate, there was a 

significant decrease of disruptive behavior in the class

room, as compared to placebo. 

Further, in terms of general behavior, there have been 

several studies employing careful time-sampling observa

tions of classroom behavior. These indicate that methyl

phenidate reduces inattentive behavior, undirected motor 

behavior, and number of punishments received for disruptive 

behavior. Further, methylphenidate increases the child's 
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attention to learning tasks, and the amount of positive 

teacher contact (Sprague, Werry & Davis, 1969; Sprague, 

Barnes & Werry, 1970). 

Drug Effects on Motor Behavior 

There are a variety of studies examining the effect of 

methylphenidate upon motor behavior in hyperkinetic chil

dren. The results indicate that there is in fact an in

crease in motor activity (Witt, Ellis & Sprague, 1967; 

Millichap & Boldrey, 1967) . However, it appears to be the 

quality of activity, not the total amount of energy ex

pended, which is changed by these drugs. That is, although 

there is an increase in motor behavior, the behavior is 

more directed, and more efficient, than the previous random 

behavior. 

Drug Effects on Cognition and Learning 

Knights and Hinton (196 8) found that methylphenidate 

significantly increased WISC Performance I.Q. in hyper

kinetic children, a finding also reported by Epstein et al. 

(1969) . These researchers failed to find improvement in 

WISC Full Scale I.Q. scores. It has been suggested that 

these contrasting findings are the result of heterogenous 

samples. 

In terms of laboratory learning paradigms, involving 

a two choice discrimination learning experiment, Sprague, 
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Barnes and Werry (19 70) found that methylphenidate in

creased the number of correct responses and decreased re

action time, when compared with placebo and thioridazine 

(Mellaril). Further, rote paired-associate learning is 

significantly enhanced by methylphenidate (Connors, Eisen-

berg & Sharpe, 1964) . 

It has been suggested, on the basis of the previous 

empirical research, that the increased performance in 

learning tasks is due to enhanced attention to the task 

and/or increased arousal levels or motivation (Connors, 

Eisenberg & Barcai, 1967). Using the Porteus Mazes test, 

which measures planning ability, and vigilance tasks 

measuring attention and impulsiveness, evidence is quite 

positive in showing that with methylphenidate, hyperkinetic 

children improve significantly in their ability to plan and 

attend during learning (Connors et al., 1969; Connors, 

Eisenberg & Barcai, 1967; Connors & Rothchild, 1968; Sykes, 

1963; Helper, Wilcott & Garfield, 1963). 

In a review of ten years of empirical research, in

volving 337 children with hyperkinetic behavior patterns, 

improvement in behavioral problems was reported in an 

average of 83 percent of the patients. Negative effects 

such as an increase in motor behavior were found in only 

four children (Millichap, 1973). 
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Adverse Reactions to Methylphenidate 

With the empirically based advantages mentioned above, 

consisting of over fifteen years of research with both ani

mals and humans, there are of course, as with all medica

tions, adverse reactions. In addition, the effects of 

methylphenidate are, of course, patient and dose dependent. 

The most common adverse reactions are nervousness and in

somnia, and these are usually controlled by reducing dosage 

and omitting the drug in the afternoon or evening. Other 

reactions include hypersensitivity, (including skin rash, 

urticaria, fever, arthralgia), anorexia, nausea, dizziness, 

palpitations, headache, dyskinesia, drowsiness, blood 

pressure and pulse changes, angina, abdominal pain, cardiac 

arrhythmia, weight loss during prolonged therapy. Toxic 

psychosis has been reported. Although a definite causal 

relationship has not been established, leukopenia and/or 

anemia and a few instances of scalp hair loss have been re

ported (Physicians Desk Reference, 1975). 

Summary. Following from the review of the literature, 

it appears that the following statements may be made with 

regard to methylphenidate, and its effect on hyperkinetic 

children. 

1. Methylphenidate is the drug of choice in 

treating hyperkinesis. It is favored over 

dextroamphetamine because of its fewer side 

effects. 
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2. It has been postulated that methylphenidate 

acts to stimulate the central nervous system 

so as to "gate out" interfering stimuli, and 

thereby increases attention span. 

3. Methylphenidate has been shown empirically, 

in a large number and variety of studies, to 

improve general behavior, improve motor be

havior, improve cognition and learning. 

Human Judgment 

As mentioned in the introduction, the purpose of the 

present investigation was to look at the effect of methyl

phenidate on the judgmental behavior of the hyperkinetic 

child. In order to adequately accomplish this purpose, a 

review must be made of the notion of human judgment, as 

well as the procedures used to measure human judgment. For 

this reason, consideration is now given to the concepts of 

human judgment theory. 

Judgment is defined by Webster's Second International 

Dictionary (unabridged) as: 

. . . The mental act of judging; the oper
ation of the mind, involving comparison 
and discrimination, by which knowledge of 
values and relations is mentally formulated; 
. . . The power of arriving at a wise de
cision or conclusion on the basis of indi
cations and probabilities, when the facts 
are not clearly ascertained; as, to use 
your best judgment. 
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The approach to studying human judgment taken in this 

experiment is concerned with the processing of information 

that precedes and determines decision making. More spe

cifically, the focus is on the processes and strategies 

that hyperkinetic children employ in order to integrate 

discrete items of information into a judgmental response. 

The Study of Human Judgment 

Prior to 1960 there was relatively little research on 

information processing at the molar level. Since that time 

however, there has been a large increase in the number of 

studies in this area. Much of the recent work has been 

accomplished within two basic schools of research, gen

erally referred to as the "regression" and the "Bayesian" 

approaches, with each having its characteristic tasks and 

emphases. Each of these two procedures will be briefly 

reviewed, after which the theory and procedure used to 

study the effects of medication on hyperkinetic youngsters 

in this investigation will be explicated. There are, in 

addition, a number of schools of thought concerning judg

ment research which do not fit within the broad regression-

Bayesian dichotomy. These would include: (1) the Process-

Trace approach described by Hayes (1968). Researchers 

following this model attempt to build sequential, branching 

models of the decision maker based upon his verbalizations 

as he works through actual decision problems. (2) the 



41 

Multidimensional Scaling Procedures approach (Wiggins, 

1973) , uses multidimensional scaling procedures to infer 

the cognitive structure of the judge. (3) the Information 

Theory approach (Bieri, 1966), examines the transmission 

of information in social judgment. Finally (4) the Signal 

Detection approach (Swets, 1964) is concerned with the 

integration of sensory information into decisions. 

Other than these limited exceptions, which have gen

erated relatively little empirical research the mass of 

judgment studies have been accomplished by either the 

"regression" or "Bayesian" camps. 

The Bayesian Approach to the Study of Judgment 

The Bayesian approach to the study of judgment is 

thoroughly embedded within the framework of decision theory. 

Its basic tenets are that opinions should be expressed in 

terms of subjective or personal probabilities and that the 

optimal revision of such opinions in the light of relevant 

new information is predictable via Bayes' theorem. Because 

of the concern with decision making, the output of a Baye

sian analysis is not a single prediction but rather a 

distribution of probabilities over a set of hypothesized 

states of the world. These probabilities can then be used, 

in combination with information about payoffs associated 

with various decision possibilities and states of the 

world, to implement any number of decision rules, including 
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the maximization of expected value or expected utility 

(Rappoport & Summers, 1973). 

The typical Bayesian paradigm is illustrated by Slovic 

and Lichtenstein (1963). 

The subject is presented with the follow
ing situation: Two bookbags are filled 
with poker chips. One bookbag has 70 red 
chips and 30 blue chips, while the other 
bag holds 30 red chips and 70 blue chips. 
The subject does not know which bag is 
which. The experimenter flips a coin to 
choose one of the bags and then begins 
to draw chips from the chosen bag. After 
drawing a chip he shows it to the subject 
and replaces it in the bag, stirring 
vigorously before drawing the next chip. 
The subject is asked to estimate the 
probability (his subjective probability) 
that the predominantly red bag is the 
one being sampled. At the start, before 
the first chip is drawn, the subject is 
required to give a probability estimate 
of .5, indicating that each bag is equally 
likely to have been chosen. Then after 
each chip is drawn, the subject reflects 
the revision of his opinion by changing 
his probability estimate. The subject 
sees 10 successive chips drawn; the basic 
data for analysis are the 10 posterior 
probability estimates the subject made 
after each chip. 

The optimal responses are computed 
from Bayes theorem. The primary data 
analysis compares subjects probability 
revision upon receipt of each chip with 
those of Bayes theorem. (pp. 33-34) 

The previous example illustrates a binomial data gen

erating model. The Bayesian model is capable of dealing 

with multinomial distributions as well. 
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The Regression Approach 

The regression approach is so named because of its 

characteristic use of multiple regression techniques to 

study the use of information by a judge. The approach 

requires the judge to make quantitative evaluations of a 

number of stimuli, each of which is defined by one or more 

cue dimensions or characteristics. For example, a judge 

might be asked to predict the grade point average for each 

of a group of college students on the basis of high school 

grades and aptitude test scores. Sarbin and Bailey (1966) 

describe the aims of the correlational analyst as follows: 

He correlates the information cues 
available to the inferring person with 
the judgments or inferences. . . . What 
usually results is that the coefficients 
of correlation between cues and judgments 
make public the subtle, and often unre-
portable, inferential activities of the 
inferring person. That is, the coeffi
cients reveal the relative degrees that 
the judgments depend on the various 
sources of information available to the 
judge. (pp. 193-194) 

The major paradigm to develop from the regression 

model evolved from the work of Egon Brunswik, whose theory 

of "probabilistic functionalism" led him to study the 

organism's successes and failures in an uncertain world. 

Brunswik's main emphasis was not on the organism itself, 

but on the adaptive interrelationship between the organism 

and the environment. The procedures derived from this 

theory will be dealt with in detail below. 
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Relative Applicability of the Two Models 

With regard to drug research, the problems addressed 

concern the relative merit of one drug compared with an

other or with a placebo. In this sense pharmacological 

studies qualify as "applied research." Where such in

vestigations concern human judgment it is further required 

that it have relevance for a variety of "real-world" situ

ations in which an individual must integrate discrete 

items of information into a decision. 

With regard to the research models, the Bayesian 

model is most appropriate in situations where the goal is 

to compare a subject's performance with an optimal model. 

In this sense, it is more useful in theoretical endeavors 

which require sharper hypotheses and tests of fit (Slovic 

& Lichtenstein, 1973). The regression model on the other 

hand is most applicable in situations where judges' idio

syncratic weighting processes are of importance. With its 

emphasis on predictability, it is quite useful for applied 

work as its theoretical roots in functionalism would sug

gest. Finally only the regression approach, and more 

precisely the lens model has been applied to the study of 

psychoactive drugs and therefore will be the methodological 

procedure used in this study. 

Social Judgment Theory 

The regression procedures and the lens model approach 

are embedded in social judgment theory. Thus a brief 
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introduction of this conceptual framework is appropriate. 

Social judgment theory is founded on the work of Egon 

Brunswik and Edward Tolman. It is, therefore, a cognitive, 

rather than a stimulus-response theory. While Brunswik's 

work provided a critical foundation for human judgment re

search, his work primarily focused on perception. For a 

complete explication of this work see Allport (1955), Ham

mond (1965) , and Postman and Tolman (1959). More recently, 

the concepts and methodology of Brunswik have been extended 

by Hammond and his associates into the area of human judg

ment. With this development a different set of problems 

has been brought under study. 

The current section attempts only to briefly intro

duce the major concepts of social judgment theory as a 

more complete explication has been made available by 

several authors (Hammond & Joyce, 1975; Rappoport & Sum

mers, 1973) . 

Overview of Social Judgment Theory 

Social judgment theory is based on the proposition 

that, in social life, conclusions must be drawn with regard 

to cognitive tasks that are not wholly susceptible to 

analytical (logical) thinking. As a result, it is neces

sary for persons to make use of what has traditionally been 

called "judgment." There is, for example, no analytical 

process, no formula, that the ordinary person can apply to 
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such tasks as deciding where to spend a holiday, whom to 

trust, how to make best use of money, whether to continue 

one's education. Neither are such major national policy 

questions as whether to extend or decrease foreign aid, 

whether to form an alliance with this nation or that one, 

wholly susceptible to analytical processes. All tasks of 

this sort are dealt with in terms of what Brunswik termed 

"quasi-rational" thinking, that is, judgment. 

In order to define judgment behavior further, Rappo

port and Summers (1973) have delineated four propositions 

underlying the theory and methodological procedures for 

measuring judgment. 

1. Thinking is seen as an adaptive "tool" 
gradually shaped out of experience 
with the physical and social environ
ment. 

2. Judgment is a uniquely important as
pect of thinking that allows persons 
to cope with or adapt to, uncertainty. 
It provides the psychological means 
of going beyond perceptual and cog
nitive "givens," while maintaining 
organization and continuity in be
havior. 

3. Because of its central role of medi
ating between intentions or purposes 
of the person and uncertainties in 
his environment, judgment can only 
be understood by scrutinizing person-
environment interactions. 

4. Because judgment is here conceived 
of as centering upon relationships 
between proximal "givens" and distal 
"unknowns," the person-environment 
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interaction can best be understood 
as an interaction between cognitive 
and environmental systems. (p. 4) 

Since human judgment takes place in situations that 

are not wholly susceptible to analytic (logical) thinking, 

it becomes appropriate to describe the relationship between 

modes of thinking and judgment. 

Cognitive behavior, viewed as a functional ability 

("tool") for solving the problems in living faced by the 

organism, can be described on a continuum with regard to 

the certainty of the relations between the evidence avail

able to the organism and the event or situation the subject 

would like to predict (distal variable). On one extreme 

the relations may be highly certain, and thus susceptible 

to logical, problem solving approaches. The mode of think

ing most effective in this situation is called analytical, 

and characterized by problem solving approaches (Brunswik, 

1956; Hammond, 1966). An example of the analytical think

ing mode would be the prediction of the solution to a 

simple mathematical problem. It should be noted that in 

this situation the evidence (cues) for predicting the out

come are quite clear, and the outcome quite certain given 

that certain procedural steps are followed in making the 

prediction. At the other extreme of the continuum are 

situations where the relations between the evidence avail

able to the organism and the distal variable are less than 
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certain, numerous, and interdependent. Here, in a typical 

instance some of the cues are partly relevant and some are 

partly irrelevant to the organism's purpose, and afford 

only a limited amount of predictability. In this situa

tion, where the organism is unable to use the analytical 

approach, some other type of cognitive strategy must come 

into play. This mode of cognitive behavior is defined as 

intuitive or quasi-rational (Brunswik, 1956; Hammond, 1966). 

Examples of situations requiring quasi-rational strategies 

would be decisions concerning whom to marry, or who to 

choose in a national election. It should be noted that in 

these situations the possible sources of information are 

numerous (e.g., one may use any number of cues to predict 

whom to trust: attractiveness, intelligence, friendliness, 

emotional stability and self-confidence, to name a few). 

In addition, the cues are interdependent (e.g., self-

confidence and emotional stability are frequently corre

lated) . Some of the relations between the cues and the 

distal variable are partly relevant and partly irrelevant 

in predicting whom to trust (e.g., attractiveness), and 

some carry limited amount of dependability in choosing who 

to trust (e.g., intelligence or attractiveness). 

For the most part, the day-to-day cognitive tasks 

faced by individuals involve some degree of intuitive or 

quasi-rational thinking. The reasons for this are that 
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generally there is uncertainty embedded in such tasks, and 

thus analytical principles cannot be applied with thorough

ness. Also one ordinarily does not know, and cannot know, 

all of the factors involved in such tasks, or the nature 

of their relationships to one another. Thus, one must rely 

on quasi-rational procedures and experience. 

In summary, human judgment can be generally understood 

as a function of the interaction between the environment 

and the individual's representation of it. That is, it is 

not the observable external situation that predicts the 

individual's judgmental behavior, but rather it is the 

person's cognitive representation of that external event. 

The external environment which provides at least part 

of the material from which the judgments are produced may 

take a variety of forms: it may be objective and impersonal 

in nature, or it may be very personal or social (interper

sonal) in nature. In either case, one of the crucial com

ponents of human judgment concerns the ability of the sub

ject to learn from and about the external (distal) situa

tion. 

In addition, because the relations between the distal 

event and the observable evidence (cues) may be more or 

less certain, the study of human judgment must account not 

only for the type of information/evidence (personal-

impersonal) available to the organism but also the certainty 



50 

of the relations between the evidence and the distal vari

able. Finally, there is a critical variable on the human 

side of this equation: the degree of consistency of the 

human being. Not only must an experimental paradigm for 

the study of human judgment take into account (1) a multi

plicity of cues; (2) different types of cues (personal-

impersonal) ; (3) uncertainty in the environment, but it 

must also be able to accommodate and accurately measure 

consistency on the part of the judge. 

In order to move from the foregoing abstract descrip

tions of the judgmental process and the requirements of an 

experimental design to more concrete descriptions, atten

tion is now given to a general consideration of the lens 

model. This discussion will help clarify the specific con

cepts employed by social judgment theory and the manner in 

which the concepts are linked together. For a more de

tailed delineation of the model, its techniques, and out

come measures, discussed on both conceptual and operational 

levels, the reader is referred to Appendix B. 

The Lens Model 

The lens model may be viewed as an attempt to repre

sent pictorially a situation in which an individual is try

ing to make judgments about an unknown event. He has 

several sources of information available, none of which pre

dict the event perfectly, and some of these sources of 



51 

information are more useful or important in predicting the 

event than others. The task of the individual is to identi

fy the most useful sources of information and learn to use 

them skillfully in making accurate judgments. 

In addition, the lens model is a paradigm in which the 

interaction of the organism and the environment can be 

studied v/ith all its probabilistic contingencies. In Figure 

1, which depicts the model in a traditional manner Y repre

sents an unknown event which the judge would like to pre

dict. The judge's prediction is Y . All the judge has 

available as to the status of the distal variable are cues. 

These are designated X^, X„, and X-.. Some of these cues 

may be more helpful than others in predicting the event, 

but none of them is perfectly dependable. 

To put the model on a more concrete level, the un

known event (Y ) might be tomorrow's weather. The judge 

doesn't know exactly what tomorrow's weather will be, but 

he makes an "educated" guess, based on certain pieces of 

information (cues) available to him. These cues might be 

wind speed, temperature, and barometric pressure. X,, X^, 

and X-. located in the middle of the lens represents these 

cues. The right side of the lens Y represents the indi-

vidual's judgment about tomorrow's weather. The wide arc 

connecting Y and Y (labelled r in Figure 1) indicates 

his success as a forecaster over a series of judgments. 
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Environment 

BRUNSWIK LENS MODEL 

Achievement (TQ) 
Organism 

Ecological Validities (r j Cue Utilization (r.) 
s 

6 

Fig. 1. The Brunswik lens model. 
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The lens model, then, is a schema in which the inter

action of the organism and environment can be studied with 

all its probabilistic contingencies (see Figure 1). It 

should be noted that the right side of the lens represents 

the relationship between the subject and the cues, while 

the left side represents the relationship between the cues 

and the criterion or the ecological validity. The wide arc 

(Y to Y ) illustrates the distal-distal connections—which 

is the actual ability of the organism to predict the en

vironmental state of affairs (Gillis, 1965). 

The measure of association used in the lens model is, 

in all instances, the correlation coefficient, an index 

which has been found vital to measuring probabilistic re

lations. Besides describing the individual relationships 

of cues with the distal object or the organism's response 

by means of product-moment correlations, the coefficient of 

multiple correlation is also employed in the lens model, 

allowing an assessment, on the environmental side, of the 

2 
degree of total linear determinacy (R^) and, on the 

2 
organismic side, of linearity of the response system (R^). 

To summarize the development of ideas thus far we have 

a subject (Y ) who is trying to predict an event (Y ) . The 
•̂  s ^ 

individual has information available to him in the form of 

cues, X , X^, X^. Each cue has a predictive relationship 

to the distal event (Y ), and no cue has a perfect 
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relationship with the event. Some cues are better predic

tors than others. These predictive relationships can be 

evaluated by way of product-moment correlations. The 

larger the correlation, the more predictive it is. By 

2 
squaring the product-moment correlations (r .) one can de
termine the amount of variance in (Y ) accounted for by the 

e •* 

cue (X. ) . 
1 

In addition, further information can be obtained about 

the individual cue utilization by combining the individual 

r^'s, which then would yield the multiple correlation of 

the cues with the criterion (Y ). Also, just as with the 
e 

individual product-moment coefficients, by squaring the 

multiple correlation (R ) it is possible to determine the 

variance accounted for in the criterion by the combination 

of all of the cues, that is, the predictability of the 

environment. 

The same pattern of analysis if possible on the right 

side of the model. That is, by knowing the value of the 

cues presented to an individual, and by knowing his judg

ments about the criterion, it is possible to determine 

precisely which cues he is using (by comparing the indi

vidual correlation coefficients) and also to specify ex

actly how much weight the subject is attaching to each cue. 

An actual example of the procedure utilizing the lens 

model would involve the presentation of a series of cards. 
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with three bar graphs on each card. The values presented 

on each of the three bar graphs of the cards vary from 

trial to trial. The several cue values are differentially 

correlated with the "correct" criterion score. That is, 

some of the cues are more highly correlated with the 

criterion than others. It is the subject's task to identify 

the relevant cue or cues and to begin to utilize them 

appropriately to maximize his accuracy on his predictions 

of the criterion. In finding the solution, the subject 

must select, test and eliminate several potential hypotheses 

In order to give added perspective to the various 

indices derived from the model, and their interrelationship, 

it is necessary to briefly review the lens model equation. 

The lens model equation specifies the relations between the 

cue validities and cue dependencies. It was introduced by 

Hursch, Hammond, and Hursch (1964) and modified by several 

other authors (Dudycha & Naylor, 1966; Rozeboom, 1971; 

Tucker, 1964) . This equation has been successfully applied 

in the analysis of data within three main domains: studies 

of clinical inference (e.g., Dana & Cocking, 1968; Hammond 

et al., 1964; Newton, 1965; Nystedt & Magnusson, 1972); 

multiple cue probability learning experiments (e.g., 

Brehmer, 1969a; Dudycha & Naylor, 1966; Gillis, 1969b; 

Hammond & Summers, 1965; Naylor & Schenck, 1968; Summers 

& Hammond, 1966); and interpersonal learning and cognitive 
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conflict studies (e.g., Brehmer, 1969b, 1969c, 1969d; 

Gillis, 1974, 1975; Hammond, 1973; Hammond et al., 1966). 

Tucker's (1964) development of this equation will be used 

here. It reads as follows: 

r = GR R + C a e s 
AT2 AT^ 

where 

r^ = the correlation between Y and Y ; a e s 

G = the correlation between the linear predic
tion of Y_ and Y from the cue values; 

e s 

R = the multiple correlation between the cues 
and Y ; e 

R = the multiple correlation between the cues 
and Y ; s 

C = the correlation between the variance in the 
task system and the subject's judgmental 
system which is unaccounted for by the 
linear component G. 

When the systematic variance in the criterion can be 

accounted for by a linear function of the cue values, the 

contribution of the second term on the right-hand side of 

the above equation is negligible. The above equation then 

reduces to 

r = GR R a e s 

This equation makes the distinction between knowledge and 

cognitive control most apparent. Therefore, each term is 

discussed separately below. 

r (achievement): This term measures overall perfor-
a 

mance; specifically, r represents the covariation of the 
a 
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subject's judgments (Y ) with the criterion (Y ). 
s e 

G (knowledge): This term measures the extent to which 

the subject has correctly detected properties of the task. 

It shows the degree to which the relation between weights 

given to the cues by the subject matches the relation be

tween weights for the cues in the task. Specifically, this 

term reflects the covariation between the least-squares 

prediction of the criterion (Y ) and the least-squares pre

diction of the subject's judgments (Y ) from the cues. 

When the systematic task variance can be identified and 

represented in a regression equation, G denotes the degree 

to which the subject's cognitive system is isomophic with 

the task system independent of uncertainty in the task sys

tem (R ) or control in the subject's response system (R ). 

Isomorphism as used here does not, of course, imply 

identity; G may reach unity when the regression coeffi

cients in the task system and the subject's cognitive sys

tem are proportional (Castellan, 1971). 
R (task uncertainty): This term measures the pre-
e ^ 

dictability of the criterion (Ŷ ) from the cues (X̂ ) in the 

task system. It sets a limit on the extent to which 

achievement (r ) may occur, even if knowledge (G) and con-
a 

trol (R ) are perfect (Hursch et al., 1964, also Hammond, 
s 

Hursch, & Todd, 1964, discuss the limits of achievement 

under conditions of uncertainty). R , of course, may be 



58 

determined by the experimenter. Brehmer (1973a) differen

tiates this predictability by terming "deterministic" tasks 

where the multiple correlation between the cues and the 

2 
criterion (R̂  ) equals unity. Other conditions (i.e., 

2 
where R^ < 1.00) are termed "probabilistic." For example, 

these latter tasks may be construed by the addition of a 

randomly selected number from the set -2, -1, 0, 1, and 2, 

to the criterion values used in the deterministic condi

tions . 

R_ (cognitive control): This shows the subject's 

consistency in utilizing a prediction strategy. The term 

measures the extent to which the subject controls the exe

cution of his knowledge of the task and indicates the pre

dictability of the subject's response (Y ) from the cues 

(X.). It is important to note that cognitive control (R ) 

is statistically independent of G. This means that even 

should G reach unity (indicating perfect knowledge), if 

R is less than unity (indicating imperfect cognitive con-

trol of this knowledge), overall performance would be less 

than the limit of achievement (R ) would allow. Conversely, 

R might equal 1.00, thus indicating that the perfectly 

controlled cognitive system was not appropriate to the 

task system, thus preventing overall achievement (r̂ ) from 

reaching its upper limit. 

Two subjects, then, could have the same overall 
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achievement index (r^) for different reasons; one because 
a 

of perfect knowledge (G = 1.00) but imperfect control (R 

< 1.00) and the other because of perfect control (R = 
s 

1.00), but imperfect knowledge (G < 1.00). 

The lens model equation adequately demonstrates that 

cognitive achievement is a function of the statistical 

properties of the environment (R ), as well as the sta

tistical properties of the subject's response system (R ), 

the extent to which the linear weightings of the two sys

tems match one another (G), and the extent to which the 

nonlinear variance of one system is correlated with the 

nonlinear variance of the other (C). Moreover, the quanti

tative separation of knowledge (G) and cognitive control 

(R ) provide a most promising framework for this investi-a 

gation's interest with the cognitive functions of hyper

kinesis . 

The MCPL task is appropriate to the study of hyper

kinesis and other conditions involving possible judgmental 

disfunctions for several reasons. Foremost among these is 

that some psychologists, notably Brunswik (1952, 1955, 

19 56) , have emphasized that such tasks represent the 

essentials of a broad range of the inference situations one 

encounters in everyday living. That is, most persons 

function in situations that are both uncertain and involve 

a multiplicity of cues. The most frequent judgments are 
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necessarily based on a wide range of indicants, no one of 

which has a univocal relationship with a distal variable. 

If one is to learn about judgmental dysfunctions, the 

environmental context in which they are typically manifest 

must be adequately represented in the experiment. 

Several studies by Gillis and his associates (i.e., 

Blevens & Gillis, 1975; Davis, Evans & Gillis, 1969; 

Gillis, 1969a, 1969b, 1971, 1975; Gillis & Davis, 1973; 

Gillis, Gritz, & Stewart, 1975) have demonstrated the 

feasibility and usefulness of utilizing Brunswik's lens 

model and the MCPL framework in the investigation of 

cognitive dysfunction. As Gillis (1969a) has pointed out, 

this paradigm permits the selection of a wide variety of 

substantive cue content which can be made understandable 

and interesting to subjects. The use of this framework 

also allows the manipulation of a number of task character

istics, the most relevant being that the uncertainty 

associated with each cue can be varied by creating differ

ential cue validities (Brehmer, 1973b; Brehmer & Lindberg, 

1970; Hammond & Summers, 19 72; Knowles, Hammond, Stewart, 

& Summers, 1971, 1972; Naylor & Clark, 1968; Summers, 1969; 

Summers & Hammond, 1966; Uhl, 1963). Such manipulations 

allow the experimenter further control in adequately 

representing meaningful judgmental problems in the con

trolled experiment. 
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The Lens Model and Interpersonal Learning 

Now that the basic paradigm has been summarized, the 

extension of this model to the area of interpersonal learn

ing will be described. 

The distinction between task learning and interper

sonal learning (one- and two-system cases as described by 

Hammond, 1973) is an important one as all human learning 

consists of certain changes in the relations between a 

person and his environment, and the environment may consist 

of objects or another person. 

Both types of learning are, of course, essential to 

human existence, and normally are not independent. The 

scientific study of human learning, however, has concen

trated almost exclusively on the one-system case to the 

neglect of interpersonal learning. This trend is clearly 

apparent in any review of psychopharmacological research 

which focuses entirely on individual learning. 

Any study attempting to analyze the processes involved 

in interpersonal learning will have to take into full con

sideration the environmental determinants of the other's 

behavior since the other's behavior does not take place in 

a vacuum. Thus, an adequate study of interpersonal learn

ing must provide methods for (a) environmental analysis, 

(b) analysis of the person-object response system in rela

tion to the environment, and (c) analysis of the learner's 



62 

cognitive processes concerning both environment and person-

object. The interpersonal learning model suggested by 

Hammond and his colleagues (Hammond, Wilkins & Todd, 1966) 

meets all of these requirements. 

The interpersonal learning (IPL) task is built around 

the basic lens model with a few variations. The IPL task 

consists of three phases, an objective task learning phase, 

a conflict resolution phase, and an interpersonal learning 

phase. Phase one, the task learning phase requires that 

two subjects separately learn a standard multiple-cue 

probability task. The tasks require the subject to predict 

the various scale values of a criterion from data provided 

by several cues, each having a different probability rela

tion to the criterion variable. Subjects are trained in 

such a way that each subject develops a different set of 

cue dependencies; for example, one subject one learns to 

depend most on Cue A, less heavily on Cue B, and least on 

Cue C. Another subject learns the reverse set of depen

dencies. Each cue dependency may be specified by the 

experimenter. This procedure not only assures that each 

subject will have something to learn about the other in 

later stages, but also provides a means of specifying pre

cisely what and how much the subject will have to learn. 

In effect, the subjects are "reared" in two different 

settings. 
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In phase two, following their separate training, sub

jects are required to work together on a task which ap

pears identical to the training task; they are not informed 

of their differences in training. Furthermore, the new 

common task has a set of cue validities which is different 

from those learned by either subject. The statistical 

properties of the new task may be arranged by the investi

gator to suit his purposes; most often the common task has 

cue validities exactly midway between those learned by 

either subject. 

On each stimulus presentation in the common task, both 

subjects make known to one another their individual judg

ments about a criterion variable and then agree upon a 

joint judgment. A number of such trials involving first 

an individual judgment of the criterion variable (made 

privately on paper) and then a joint judgment (involving 

verbal interaction), provide the experience necessary for 

each subject to learn about the other. After these trials, 

phase three is begun, involving a new set of trials in 

which each subject is required to (a) make his own private 

judgment about the criterion variable from each stimulus 

situation and (b) predict what judgment the other subject 

will make about the same stimulus array. 

The paradigm is summarized in Figure 2. Information 

obtained from the objective task learning phase, phase 1, 
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is essentially the same information obtained from the 

original paradigm, namely, the achievement (r ) of each 
a 

individual in predicting the criterion value on the basis 

of the cues, task uncertainty (R ), control (R^), and 

knowledge (G). 

In phase two, the interactive phase, the major indices 

of concern are agreement and consistency. 

In phase three, the Interpersonal Learning Phase 

(IPL), the crucial measure is an index of achievement; 

achievement, or predictive accuracy, here is the prediction 

of one's partner's score across trials. This step provides 

the following basic data: 

A comparison of columns 2 and 3 and columns 1 and 4 

make it possible to evaluate the extent to which each S 

has learned to predict the responses of the other on the 

basis of the cue values as a result of his experience with 

the other. These growth curves of interpersonal learning 

may be studied under various conditions. In addition, it 
2 

is also possible to determine consistency scores (R ) and 

knowledge scores (G) for the individuals in the interper

sonal learning phase. 

Applications of the Lens Model 

The lens model has provided the methodological founda

tion for research in four major content areas: clinical 

judgment, multiple cue probability learning, interpersonal 
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learning and cognitive conflict. Although these four areas 

of research appear diverse and unrelated, it should be 

emphasized that the underlying model remains relatively 

unchanged. 

In clinical judgment studies the paradigm allows ex

amination of how an individual employs cues in judgmental 

tasks. For example, Todd (19 54) examined how clinicians 

ranked subjects according to intellectual level on the 

basis of information obtained with the Rorschach test. By 

examining the correlations between the cues and the distal 

variable (measured intelligence by the Wechsler Bellevue), 

Todd was able to secure data as to the ecological validity 

of the cues. By examining correlations between the cues 

and the judgment of the clinician, he was able to identify 

or "capture" the cognitive strategy of the judge. Finally, 
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he was able to examine the actual accuracy of the clini

cian's "predictive equation." Todd found that clinicians 

utilized the cues that had the highest ecological validity 

(predictive relationship) with the criterion. 

This same basic model has been used to examine clini

cal inference with other groups as well; namely, nurses 

(Bailey, 1967; Hammond, Kelly & Schneider, 1967; Hammond, 

1966; Kelly, 1966), stockbrokers (Smith, 1972, and expert 

horse-race handicappers (Slovic, 1973). 

The lens model has been used in a variety of multiple 

cue probability experiments. An example of this approach 

can be seen in a study by Gillis (1969a) in which he used 

the lens model to analyze schizophrenic thinking. He was 

interested in determining how schizophrenics actually use 

cues under conditions of uncertainty, and what types of 

cues were more readily assimilated by schizophrenics. 

The task involved a group of schizophrenics making 

judgments about a distal variable. Immediate feedback as 

to the correct value of the distal variable was given 

after each trial. The subjects were evaluated under three 

environmental conditions ranging from one which seemed to 

use analytical thinking (primary predictive emphasis was 

placed on a single cue, the other two having little or no 

predictive efficiency), to one which encouraged an intui

tive approach (predictive ability was dependent upon the 
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combining of the cues to predict the distal variable). 

As suggested earlier, the lens model further provides 

the foundation for the study of interpersonal learning and 

cognitive conflict. In the area of interpersonal learning, 

two subjects are separately and differentially trained on 

a similar multiple cue probability learning task, and then 

brought together for a series of joint judgment trials. 

After a period of time, they are asked to privately predict 

the other's response on a series of tasks. Within this 

same paradigm it also is possible to observe the change in 

"policy" as a result of "conflicting responses" during the 

interaction phase. 

Gillis (1973) has examined the effects of certain 

anti-psychotic drugs on this interpersonal learning with 

acute schizophrenics. Thus, the model further provides a 

methodological foundation for the examination of inter

personal learning, an area which heretofore was not amen

able to precise empirical treatment. 

The Lens Model and the Study of 

Medication in Hyperkinesis 

The adaptability of the paradigm is encouraging and, 

because of its established empirical background, the lens 

model seems to provide one possible approach for the 

evaluation of medication effects with hyperkinetic children. 

The lens model permits a systematic evaluation of the 
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hyperkinetic child's inability to sustain attention in a 

learning task and also allows precise measurement of the 

judgment behavior as a result of methylphenidate. 

Gillis (1969), as well as other investigators (Hammond, 

1965; Rappoport, 196 5; Todd, 19 54; Hammond, Hursch & Todd, 

19 64; Hoffman, Slovic & Rorer, 196 8), contend that certain 

questions about cognitive processes can best be studied 

within the context of the lens model. Hammond (1965) indi

cated that experimentation within the framework of the 

model would permit studies to take place concerning hereto

fore unreachable parameters of human behaviors. 

Statement of the Problem 

Based on the foregoing review of the literature relat

ing to hyperkinesis, methylphenidate in the treatment of 

hyperkinesis, and the lens model, the following conclusions 

appear warranted: 

1. The term "hyperkinesis" has been used to de

scribe various combinations of some fifty 

symptoms. The symptoms vary for any given 

child. 

2. Hyperkinesis has been clearly identified 

empirically by the inability to attend and 

to delay responses. 

3. Hyperkinetic children seem to reduce their 

excessive behaviors as they approach 
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adolescence; however, adolescence remains 

marked by the problems of impulsivity and 

lack of attention, though not in as extreme 

a degree as previously. 

4. There is no definitive etiological basis for 

hyperkinesis, though several theories have 

been postulated. 

5. The treatment for hyperkinesis has involved 

several approaches such as environmental 

control, behavior techniques, and drug 

therapies. The most prevalent technique is 

drug therapy with central nervous system 

stimulants. 

6. Methylphenidate appears to be the current 

drug of choice in treating hyperkinesis. 

7. It is generally believed that methylphenidate 

acts to stimulate the central nervous system 

so as to "gate out" interfering stimuli, and 

thereby increase attention span. 

8. It has been shown empirically that methyl

phenidate improves general behavior, motor 

behavior, certain kinds of cognitive perfor

mance, and learning in hyperkinetic children. 

9. The lens model is a well documented and 

thoroughly investigated technique which 
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provides a technically sophisticated, com

prehensive procedure for evaluating complex 

judgmental performance, interpersonal learn

ing and certain component aspects of cogni

tive functioning. 

There are however, several notable gaps in the existing 

empirical literature involving the use of medication in 

treating hyperkinetic children. These include little or no 

research on 

1) the performance of hyperkinetic children in 

judgmental tasks characterized by uncertainty; 

2) the manner in which medication assists (or 

impairs) this population in resilving in

terpersonal conflict; 

3) the ways in which medication affects inter

personal learning by hyperkinetic children; 

and 

4) finally, although the clinical literature 

suggests that there is a "growing out" 

phenomenon, there is no empirical evidence 

to substantiate this point. 

It was the purpose of the present study to examine the 

effects of methylphenidate (Ritalin) on objective task 

learning in a MCPL situation, on interpersonal learning, 

and on certain facets of cognitive functioning in 
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hyperkinetic children. 

In light of this purpose, the following hypotheses and 

their respective rationales were offered. The hypotheses 

involved three separate tasks, an MCPL task, an IPC task 

and an IPL task. With each task a consistent pattern of 

analyses was applied. First achievement (r ) was examined 
a 

2 
within the task condition, and then consistency (R ) was 

examined and finally knowledge (G). Each set of hypotheses 

2 were grouped by task, and r , G, and R were examined a s 

within the task. Thus, the first set of hypotheses con

cerned the MCPL task, with sub-hypotheses concerning each 
2 

of the cognitive variables (r , G, R_). The same pattern 
a s 

followed for the IPC, and IPL tasks. 

Expectation I 

In terms of the achievement index (r^), empirical re-
a 

search has suggested that non-hyperkinetic (NHK) children 

attend better and are less impulsive than hyperkinetic 

(HK) children on certain learning tasks. Therefore it was 

expected that NHK children would attend better, and make 

decisions less impulsively than HK children on a MCPL task, 

and thus will utilize cues more effectively and consistently 

than the HK children. Further, because of a more controlled 

approach strategy NHK children would identify requirements 

of the task earlier than HK subjects. In terms of medica

tion, the empirical research on methylphenidate suggests 
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that the medication assists the HK child in extending his 

attention span and improving academic behavior, signifi

cantly above non-medicated HK children. Thus the general 

pattern expected was that the NHK would perform signifi

cantly better than the medicated HK who would, in turn, 

perform significantly better than the non-medicated HK 

child. 

Expectation II 

In terms of knowledge (G), which has been referred to 

as an index of the awareness of the requirements of the 

task, it was expected that, although the NHK children may 

initially grasp the requirements of the task earlier than 

the HK groups, the HK groups would rise to an equivalent 

level of "awareness" of the requirements of the task. 

This expectation is founded on a number of empirical 

studies, Douglas (1972), Connors (1969, 1970), and Clements 

(1966) which have found that hyperkinetic children fre

quently operate at an equivalent performance level under 

certain conditions when compared to NHK children, their 

major problem being their impulsiveness and inability to 

attend (Douglas, 1972; Dykman, 1970; Mack, 1975; Ozolins, 

1974) . 

Thus, it was expected that there will be no differences 

between the NHK, the medicated HK and the non-medicated HK 

groups in terms of knowledge (G) over the final trial 
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blocks of each task. 

Expectation III 

It was expected that the major difference between the 

medicated HK and the non-medicated HK group will be in 

terms of consistency (R ). It will be recalled that con-

sistency is a measure of the stability of a subject's 

"cognitive strategy." It has been shown in other pharma

cological studies with psychotropic drugs, (i.e., anti

psychotic drugs) that the medication assists the patient 

in utilizing information in a more consistent fashion 

(Gillis, 1973) . 

MCPL Task Hypotheses 

Hypotheses with respect to the MCPL task are as 

follows: 

Hypothesis la. On the MCPL task, the achievement (r ) 

index of the NHK group would be significantly greater than 

the achievement index of the medicated HK group which would, 

in turn, be significantly greater than the achievement of 

the non-medicated HK group in the last block of trials 

(trials 31-40) of the task. 

Hypothesis lb. On the MCPL task, there would be no 

significant differences in the knowledge (G) index, between 

the NHK, the medicated HK, and the non-medicated HK groups 

on the last block of trials (trials 31-40). 
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Hypothesis Ic. During the MCPL task, the consistency 

2 
(R ) index of the medicated HK group would be significantly 

greater than the consistency index of the non-medicated HK 

group in the last block of trials (trials 31-40). 

IPC Task Hypotheses 

Hypotheses with respect to the IPC task are as follows: 

Hypothesis Ila. During the interaction task (IPC) , the 

agreement (r ) index of the medicated HK pairs would be 
a 

significantly greater than the non-medicated HK pairs. 

Hypothesis lib. On the interaction task, there would 

be no significant differences in the task knowledge (G) 

index between the NHK, the medicated HK, and the non-

medicated HK groups on the last block of trials (trials 
11-20) of the interaction task. 

2 
Hypothesis lie. During the interaction task, the R^ 

index of the medicated HK group would be significantly 

greater than the-non-medicated HK group. 

IPL Task Hypotheses 

Hypotheses with respect to the IPL task are as follows: 

Hypothesis Ilia. On the IPL task the r^ (achievement, 

or predictive accuracy) of the medicated HK children would 

be significantly greater than the non-medicated HK children. 

Hypothesis Illb. In the IPL task, the R^ index of the 

medicated HK group would be significantly greater than the 
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non-medicated group. 

Hypothesis IIIc. On the IPL task, there would be no 

significant differences in knowledge (G) index between the 

NHK, the medicated HK, and the non-medicated HK groups on 

completion of the single block of trials (ten trials). 

Additional Questions 

In addition to the hypotheses for which there was an 

empirical basis sufficient to make directional predictions, 

there were a number of questions for which no directional 

statements could be made, due to the lack of empirical re

search. As such, these were stated in the form of ques

tions . 

1. In the MCPL task, would there be an age by 

drug interaction such that the younger MHK 

subjects would achieve better than the older 

2 
NMHK subjects, on the r^, and R^, indices? 

a o 

2. In the MCPL task, would the older NMHK sub

jects approximate the older NHK subjects on 
2 

the r , and R indices? 
a s 

3. In the MCPL task, would there be a drug by 

blocks interaction such that the MHK sub

jects begin learning significantly earlier 

than the NMHK subjects? 



CHAPTER II 

METHOD 

In this chapter the experimental design and the pro

cedures employed in the investigation are described. First 

a brief overview of the method is offered to aid explica

tion. The subjects and the conditions within the design 

are next considered. Then the evaluation and experimental 

design techniques used in this experiment are discussed. 

Brief Outline of the Method 

In order to adequately assess those research questions 

posed by the review of the literature and framed by the 

preceding hypotheses, six different groups of children were 

first defined. These groups were a result of two factors: 

age (older and younger) and drug (medicated, non-medicated, 

and placebo). The groups are designated younger medicated 

hyperkinetic (YMHK), older medicated hyperkinetic (OMHK), 

younger non-medicated hyperkinetic (YNMHK), older non-

medicated hyperkinetic (ONMHK), younger nonhyperkinetic 

(YNHK) and older nonhyperkinetic (ONHK). There were seven 

subjects in the YjyiKH, OMHK, YNMHK, ONHK groups, and eight 

subjects in the ONMHK and the YNHK groups. 

The four groups of HK children, after completing a one 

77 
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week placebo washout period received either 10 mg Ritalin 

(10 mg per day) or a lactose placebo (10 mg per day) for 

four weeks, under double-blind conditions. During the five-

week treatment period they were evaluated as to symptom 

severity at the outset of the experiment, and then on a bi

weekly basis, by both the experimenter and their parents. 

At the completion of the five-week period each subject was 

paired with an available partner to complete a multiple cue 

probability learning (MCPL) task and an interpersonal 

learning (IPL) task. 

Subjects 

The subjects formed two distinct groups and are dis

cussed accordingly. The two groups were the hyperkinetic 

(HK) group (n = 29) and the nonhyperkinetic (NHK) group 

(n = 15) . 

The HK subjects were patients of Mary Bublis, M.D., 

the child psychiatrist with the Central Plains Mental 

Health Center, Plainview, Texas. Each of the HK subject 

carried a primary diagnosis of hyperkinetic reaction of 

childhood or adolescence (DSM II, 308.8). Furthermore each 

hyperkinetic child in the study exhibited symptoms of 

moderate to severe agitation, hyperactivity, angry affect, 

and received a rating of at least 3 on a five point scale 

of overall severity of symptoms. This evaluation and rat

ing on the parents' questionnaire (Connors, 1973) was 
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completed on initial contact with the child (Appendix E). 

• In order to identify these subjects with a greater 

degree of accuracy, the physician also used electroencepha

lograms (EEC's) to more precisely identify the hyperkinetic 

subjects. Particular EEC signs used were: (1) irregular 

EEC patterns, (2) assymetry of the two hemispheres, (3) sub

stantially higher wave movement, (4) slow activation, (5) 

poor organization, (6) higher resting mean EEC amplitude, 

and (7) higher resting mean amplitude ranges. It should be 

noted that these are quite similar to those measures used 

by Satterfield (1973) in his research. 

Clinical experience has suggested that there is a 

"growing out" of the hyperkinetic syndrome. However, this 

observation has not been empirically confirmed. Therefore, 

this study proposed to look at this maturing dimension. 

Thus two age groups were examined in the study, one includ

ing subjects ranging from 8 to 10 years old and the second 

ranging from 10 to 12 years old. Although hyperactivity 

is clearly present before the age of 8 years, it has been 

found in pilot work by the experimenter that the task is 

too difficult if one samples subjects much below eight 

years. 

For the purposes of the design, the 8-10 year old 

group was called the younger hyperkinetic group (YHK), and 

the 10-12 year old group was called the older hyperkinetic 
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(OHK) group. 

As suggested in the review of the literature, there is 

a definite sex difference with the problem of hyperkinesis, 

in that most cases involve males. Thus, for this study, 

only HK males were evaluated. 

The nonhyperkinetic sample was included in order to 

provide a ceiling by which one could evaluate the effect of 

the medication. That is, ideally, one would hope to facili

tate "normal" functioning in the HK child with the aid of 

the medication. By employing the nonhyperkinetic sample, 

then, it was possible to determine exactly how well the 

medication approximates the "normal" functioning levels. 

Patients Not Eligible for Admission to the Study 

In order to maximize subject homogeneity, certain 

children were not permitted to participate in the study. 

These were: 

(1) Patients suffering from severe central nervous 

system depression or comatose states from any cause. 

(2) Patients with a known history of hypertensive or 

hypotensive heart disease. 

(3) Patients exhibiting symptoms of cardiovascular 

disease. 

(4) Patients with known hypersensitivity to Ritalin. 

(5) Patients unable or unwilling to ingest tableted 

medication. 
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(6) Patients whose parent or guardian does not con

sent to their participation in the study. 

(7) Patients previously refractory to Ritalin therapy. 

(8) Patients demonstrating marked improvement on the 

Physician's Rating Form during the two-week placebo washout 

period were dropped from the study. This was to eliminate 

those patients who were considered early placebo responders 

and further insure homogeneity of the two treatment groups. 

Conditions Within the Design 

As mentioned above, a double-blind procedure was fol

lowed to prevent an "expectancy" confounding which has been 

a recurrent problem in pharmacological research (Delong, 

1972). The double-blind procedure involves neither the 

experimenter nor the child (or the child's parents) knowing 

which regimen the child was on during the experimental 

phase (five weeks). The double-blind procedure was accom

plished by placing the Ritalin and placebo tablets in 

identical bottles. These bottles were then coded with an 

identification number or code. The only people who knew 

the drug regimen were the physician and Dr. Gillis, director 

of the present dissertation. Thus, when a child was begun 

in the treatment condition of the study, the code of his 

vial of medicine was sent to the code-breakers. The code 

number was also kept on file with the child's permanent 

file, which was kept by the experimenter. 
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In the event that a child had a severe reaction to the 

medication, or his symptoms reoccurred with such force that 

he was a severe problem at school, the physician was to be 

immediately notified, and the medication (or placebo) was 

to be changed. In a case where the child was changed from 

a placebo condition to a Ritalin condition after the treat

ment phase had begun, the double-blind condition was broken. 

However, to control for this on the MCPL and IPL testing, a 

different examiner was to do the testing under "blind" con

ditions. This occurred in one case, where a child could 

not tolerate the placebo and was having increased problems 

in school. 

In the event that a child had a severe reaction to 

Ritalin, he was to be immediately referred to the physician 

and subsequently dropped from the experiment. 

An additional administrative procedure involved the 

use of a consent from signed by one of the parents, and 

witnessed by the experimenter (Appendix C). 

Evaluations 

Physician's Questionnaire 

In addition to being diagnosed hyperkinetic by the 

child psychiatrist, the subjects were further screened 

using the CIBA version of the Connors and Greenfield (1966) 

physician's scale of hyperactivity (Peters, Davis, Goolsby, 

Clements, & Hicks, 1973). This questionnaire consists of 
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20 four-point rated items, which has a test-retest relia

bility (one month) of .89, and an inter-rater reliability 

of .85. This scale successfully discriminated 316 hyper

active clinic patients from 36 7 normal children (Appendix 

D) . This questionnaire was used for prior screening of the 

subjects, as well as the bi-weekly evaluations of the sub

jects during the course of the experiment. 

With reference to intelligence, only subjects falling 

in the "normal range" (IQ = 85-115) of intelligence as 

measured by the Wechsler Intelligence Scale for Children 

(WISC) or the Slosson Intelligence Test (SIT) were consid

ered in this study. It should be noted that the Slosson 

Intelligence Test was found to yield concurrent validity 

correlation with the Stanford Binet (Form L-M) for children 

in the present age group of .94. In an evaluation of the 

Slosson Intelligence Test, Swanson and Jacobson (1970) 

found a significant correlation with the WISC of .64. 

The procedure of using subjects in the "normal range" 

is appropriate in that previous studies have shown that 

intelligence was not a critical factor in performance on 

MCPL tasks (Gillis, 1969b). That is, intelligence (within 

the normal range) was not significantly related to either 

cue utilization or achievement when MCPL tasks similar to 

those used here. This has been found with both adults and 

children (Gillis & Davis, 1973). Therefore, the only 
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"matching" done on intelligence involved the requirement 

that the subjects fall within the intellectual range of an 

IQ of 85-115 as assessed by standard intellectual pro

cedures . 

Parent's Symptom Questionnaire 

The Parent Symptom Questionnaire (PSQ) is a 93 item 

checklist of symptoms most commonly associated with dis

orders of childhood (Appendix E). The symptoms were rated 

on a four point scale by either one or both parents of a 

child. The PSQ has been factor analyzed on a sample of 

clinic outpatients and normal children (N = 683) and has 

been shown to give relatively stable factor structure 

across ages and a wide social class range. The list has 

been found to be sensitive to drug changes. The PSQ has 

a factor structure of eight factors, one of which taps the 

hyperactivity dimension. The PSQ was completed at the be

ginning of the project, and on the termination of the pro

ject. 

Tasks 

Multiple Cue Probability Learning Task 

Each child was evaluated at the termination of their 

treatment on a standard MCPL task (Hammond, Wilkins & Todd, 

1966). The actual task involved each childs participating 

in a minimum of 40 trials of an MCPL task. During this 
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phase they were taught to depend on one of the cues of the 

task and ignore the other. Although the MCPL phase was 

continued for as many trials as necessary to insure the 

childs reaching criterion performance, only the first forty 

trials were utilized in the statistical analysis of the 

MCPL task. 

In this task, the child was required to judge the 

effectiveness of teachers. This was accomplished by the 

child's inferring the various scale values of a criterion 

variable from data in the form of a series of 5 x 8 cards 

containing two scales (vertical bars); one bar is labelled 

"Intelligence," the second is labelled "Kindness" (Appendix 

F) . Each of the cues have a different probability relation 

to the criterion variable. During the task, the subject 

was presented forty cards, with varying heights of the bars. 

The subjects' task was to evaluate the teachers on the 

basis of the cues. The subjects received outcome feedback 

during the task; that is, for each card presented, they 

were told the "correct answer" after making their own judg

ment. Thus, during the course of the forty trials, receiv

ing feedback after each judgment, the subject developed a 

dependency on a predetermined cue. In a sense, he was 

"reared" in a particular environment. The ability of the 

subject to quickly grasp the requirements of the task, and 

his overall achievement as well as his consistent utiliza

tion of his awareness, was obtained from the analysis of 
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the data. These indices are obtained as demonstrated in 

Appendix B. 

Figure 3 describes the actual characteristics of the 

MCPL task to include the cue validities and the task cer

tainty across the four blocks of trials. It is presented 

in this fashion to insure that the difficulty of the tasks 

is equivalent across blocks. Finally Appendix G shows each 

of the cue values and the feedback given for each of the 

trials, for example, on trial one, the subject is shown a 

card with a value of 2 on cue one and a value of 7 on cue 

two. After he makes his response, he was told the correct 

response is 5. It should be noted that the subjects 

partner on the IPC task received exactly the same values 

and feedback, except that the cues were interchanged. 

Therefore subject 2 received a value of 7 on cue one and 

a value of 2 on cue two, and a feedback response of 5. In 

this way subject one was taught to depend upon cue one, 

while subject two was taught to depend on cue two. The 

verbatum instructions of the MCPL task are shown in Appendix 

H. 

In summary, the MCPL task served two important func

tions in the study. First, it permitted the evaluation of 

the different groups learning over the first 40 trials of 

the MCPL task. Second, the task provided a foundation 

whereby it was insured that each subject learn to depend 
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ĉ  

• 

CN 
X 

rH 
00 
a\ 

• 

II 

rsi 0) 
« 

VD 
"^ 
CTv 

• 

II 

CN 0) 
D:̂  

rH 
r-
as 

• 

II 

CM (U 
D̂  

ro 
vo 
<y» 

,i4 
to 
fd 
-p 

h^ 
04 

u s 
<u 

JC 
-p 

MH 
0 

to 
rH 
fd 

•H 
>H 
+J 

MH 
0 

to 
M 
O 
0 
>-^ 
Xi 

Q) 
Xi 
-p 

u 
0 
m 
to 

CNJ 0) 
« 

T3 

a (d 

to 
0) 

•H 
•P 
•H 
TJ 
•H 
rH 
fd 
> 

rH 
fd 
0 

•rl 
tr> 
0 

.H 
0 
u 
w 

ro 
CNJ 0) 

« 
• 

tn 
• H 
&4 

a) 



88 

upon a different cue in the succeeding IPC and IPL tasks. 

This was accomplished by administering as many trials as 

necessary to achieve the preestablished level of perfor

mance. 

The Interaction Task 

In the second phase, two children, were paired. Dur

ing the MCPL phase, these two subjects had been deliberately 

trained ("reared") such that they have opposing cue depen

dencies. That is, subject A learned to depend most heavily 

on cue 1, with little importance being placed on cue 2. 

Subject B has learned the reverse set of dependencies. 

Since the experimenter had predetermined the cue dependen

cies for each subject, this procedure assured that each 

subject had to learn something about the other, and also 

specified what and how much each subject had to learn. 

Following their separate training, the subjects were 

then required to work together on a task which appeared to 

be identical to the training task; they were not informed 

of their differences in training. Unknown to the subject 

pair, the new task had a set of cue validities which was 

different from those learned by either of the subjects. 

The statistical property of the new task was arranged such 

that the cue validities were exactly midway between those 

learned by either subject. 

On each stimulus presentation in the new common task. 



89 

both subjects made known to one another their individual 

judgments about the criterion variable and then agreed upon 

a joint judgment. Two blocks (of ten trials each), involv

ing first an individual judgment of the criterion variable 

and then a joint judgment provided the experience necessary 

for each subject to learn about the other. Figure 4 pre

sents the new cue validities for the judgmental task as 

well as the task certainty measures across the blocks of 

trials. Appendix I presents the cue values and feedback 

used in the IPC task. Verbatum instructions for IPC task 

are shown in Appendix J. 

Block I 
(Trials 1-10) 

Block II 
(Trials 11-20) 

R2 = 
e 

863 

>2. 
Fig. 4. Ecological validities and R^'s for the 2 

blocks of the IPC task. 

Interpersonal Learning Task 

After two blocks, (ten trials per block) on the in

teraction task, the IPL phase was begun, where each subject 
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was required to make his own private judgment about the 

criterion variable from each of the stimulus presentations 

and then, to predict what judgment his partner would make 

about the stimulus array. 

From the IPL phase it was possible to determine the 

ability each subject had at predicting his partner's judg

ment and, further, what awareness he had of his partner's 

weighting strategy, and finally, his consistency in utiliz

ing his knowledge. 

In keeping with Brunswik's formulations regarding 

probabilism, it was not possible for the patient to achieve 

perfectly in any of the tasks. The R for the MCPL task 

was .95. This was derived from previous research using a 

MCPL task with children (Miklich & Gillis, 1975). Such a 

level offers enough predictability to prevent a subject's 

becoming discouraged while also containing sufficient 

variation to satisfy requirements of a representative de

sign. 

Appendix K presents the cue values of the cues pre

sented in the IPL task. Verbatum instructions for the IPL 

task are shown in Appendix L. 

Design and Analysis 

Experimental Design 

The design of this experiment corresponded to Winer's 

(1962) reference to a "mixed" design, comprised of both 
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"between" and "within" components. The within measures in

volve repeated measures. Kirk (1968) defines this experi

mental design as a split-plot factorial design. This de

sign has two between block treatments and one within block 

treatment. 

Here it can be seen that there were two levels of age 

(A) (old group versus young group), three levels of diag

nostic condition (B) (medicated HK, non-medicated HK, NHK) , 

and four levels of the blocks of trials (C) for the MCPL 

task, but only two levels of blocks for the interaction 

task, and one level of blocks for the IPL task. 

The three dependent measures in this investigation 

were overall achievement (r^), knowledge (G), and consis-
a 

tency (R ). These three performance measures were deter-

mined for each block of ten trials for all subjects. It 

will be recalled from Appendix B that the three dependent 

measures are correlation indices, and, as such, they must 

be transformed to Z scores by way of Fisher's r to Z trans

formation. Once the Z scores had been determined, it was 

possible to use the data for analysis of variance techniques 

Once the dependent measures were obtained for every 

block of ten trials, analysis of variance techniques were 

used to evaluate the measures. Thus a total of three 

ANOVA's were used to evaluate the MCPL task (one for each 

dependent measure; achievement (r^), knowledge (G), and 
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consistency (Rg))- The ANOVA to evaluate the MCPL task was 

an SPF-2,3.4, with two levels of (A), the age dimension, 

three levels of (B), the diagnostic dimension, and four 

levels of (C), the levels of blocks. It should be noted 

that since there were unequal sample sizes, a least squares 

solution was used (Kirk, 1968). 

Following the same pattern, three ANOVAS were used 

to evaluate each of the three dependent measures on the 

interaction task. The actual design was a SPF-2,3.2, with 

the same levels of the age and diagnostic dimensions but 

with only two levels of the blocks condition. 

In evaluating the IPL task, again three ANOVAS were 

used to evaluate each of the dependent measures. However, 

since there is only one block, a completely randomized 

factorial, CRF-2,3, with the two age dimensions and the 

three diagnostic conditions was used. The experimental 

design was as shown in Table 1. 

Finally, because of the small sample size (n = 7) , and 

the minimal drug dosage (10 mg per day), this is seen as 

an exploratory study, and any findings cannot be considered 

conclusive. Also, unlike many studies, where all subjects 

are immediately available, in this study, the subjects are 

gradually obtained, and begun on the treatment program. 
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TABLE 1 

EXPERIMENTAL DESIGN, N = 44 

AB 

AB 

11 

AB 

AB 

12 

13 

AB 

AB 

21 

22 

23 

^1 

n = 

n = 

n = 

n = 

n = 

n = 

7 

7 

8 

7 

8 

7 

MCPL 

S 

n = 7 

n = 7 

n = 8 

n = 7 

n = 8 

n = 7 

Task 

^3 

n = 

n = 

n = 

n = 

n = 

n = 

7 

7 

8 

7 

8 

7 

^4 

n = 

n = 

n = 

n = 

n = 

n = 

7 

7 

8 

7 

8 

7 

Interaction Phase 

^1 <=2 

n = 7 n = 

n = 7 n = 

n = 8 n = 

n = 7 n = 

n = 8 n = 

n = 7 n = 

7 

7 

8 

7 

8 

7 

IPL 

^1 

n = 7 

n = 7 

n = 8 

n = 7 

n = 8 

n = 7 

where: 

A = Levels of Age Grouping 

A, = Young 

2̂ = °̂ ^ 
B = Levels of Diagnostic Classification 

B = Medicated hyperkinetic 

B = Non-medicated hyperkinetic 

B- = Non-hyperkinetic 

C = Blocks of Trials 

C, = Block I (trials 1-10) 

Cj = Block II (trials 11-20) 

C = Block III (trials 21-30) 

C, = Block IV (trials 31-40) 



CHAPTER III 

RESULTS 

The purpose of the study was to examine the effects 

of methylphenidate hydrochloride (Ritalin) on judgment be

havior of hyperkinetic children in three different tasks: 

a multiple cue probability learning (MCPL) task, an inter

personal conflict task (IPC) and an interpersonal learning 

task (IPL). Further, the study sought to examine three 

different measures of cognitive performance within each 

task. The three measures were achievement (r ), consis-
a 

2 tency (R ) , and knowledge (G) . All measures were derived 

from the lens model equation discussed above. 

The general pattern of statistical analysis was as 

2 
follows: First, each of the subjects indices (r^, R^ and 

a s 

G) were transformed into standard scores using Fisher's r 

to Z transformation procedures. These transformed scores 

were used in all subsequent analyses. The data was then 

examined to determine if the homogeneity of variance as

sumption was met, using Hartley's F max procedure (Kirk, 

1968). In all cases this assumption was met. Following 

this, the data was subjected to analysis of variance, using 

either a split plot factorial design or a completely 

94 
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randomized factorial design (Kirk, 1968). 

In this chapter the results of the study are reported. 

The findings are divided into four sections, one section 

for each task (MCPL, IPC, IPL), with a final section con

sisting of additional analyses of the Connors Scale. 

Within each section the overall performance of the groups 

is examined by use of the terms of the design. A priori 

hypotheses are then considered and, finally, ancillary 

findings are discussed. 

As a general procedure, all experimental effects will 

be discussed with reference to eta (a measure of strength 

of association). This is included because, in many cases, 

the sample size is quite low and it is helpful to deter

mine just what effect size is present, as well as what 

sample size would be necessary to obtain significance at 

the .05 level of significance (Cohen, 1969). For all 

a priori comparisons, the t ratio was used (Kirk, 1968). 

For all post hoc comparisons Tukey's HSD procedures were 

used. This statistic sets the experiment wise error rate 

at a (Kirk, 1968). 

MCPL Task 

The first three hypotheses are concerned with the MCPL 

task. The dependent variable to be dealt with here is 

achievement (r^) on the MCPL task. 
a 
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Achievement (r ) Results 
a 

Achievement (r ) was assessed by correlating each sub

ject's responses over trials with the correct answers. 

Average achievement coefficients were then calculated for 

six groups, two age levels (young, 8-10, old, 10-12), and 

three levels of drug (Ritalin, placebo, none), across four 

blocks of 10 trials each. This data was then analyzed by 

way of a split plot analysis of variance SPF-pq.r (Kirk, 

1968). The results of this analysis are shown in Table 2. 

Although the critical test of hypothesis la lies in the 

comparison of the separate group mean correlations, the 

data in Table 2 provide some valuable information. Prior 

to discussion of the individual aspects of the analysis, 

overall performance of each of the groups across blocks 

of trials is depicted graphically in Figure 5. A table of 

the group means by blocks is shown in Table 3. This table 

shows both the group average correlation index, and the Z 

score transformation of this index. (Although Z scores are 

used for the actual data analyses, r's are useful indices 

and are used in the graphs.) 

It will be noted that the Block (A) term is highly 

significant (F = 63.80, df = 3, 114, p < .01). This is a 

result of achievement in the first block being signifi

cantly lower than in the second and third blocks (q = 8.04, 

r = 4, df = 114, p < .01) and (q = 5.14, r = 4, df = 114, 
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TABLE 2 

ANALYSIS OF VARIANCE SOURCE TABLE FOR r. 
OF THE MCPL TASK 

Source 

Block (A) 

Age Group (B) 

Drug Group (C) 

A X B 

A X C 

B X C 

A X B X C 

Subject w 
Groups (1) 

Block X Sub
ject w 
Groups (2) 

MS 

14.53 

4.06 

.620 

.582 

.422 

2.34 

.187 

1.43 

.228 

df 

3 

1 

2 

3 

6 

2 

6 

38 

114 

Error 
Term 

2 

1 

1 

2 

2 

1 

2 

F 

63.80 

2.84 

.433 

2.55 

1.85 

1.63 

.822 

P 

.01 

.09 

ns 

.06 

.09 

.20 

ns 

eta 

.55 

.17 

.09 

.11 

.13 

.18 

.09 

p = < .05) respectively, using Tukey's procedures. Block 

four achievement is significantly higher than that in 

blocks one, two and three (q = 11.07, r = 4, df = 114, p < 

.01), (q = 5.14, r = 4, df = 114, p < .01), and (q = 6.01, 

r = 4, df = 114, p < .01) respectively. 

Secondly, there is a trend toward significance in the 

age factor (F = 2.84, df = 1, 38, p < .09). This is a re

sult of older subjects performing better than younger ones. 

The strength of association present here is represented by 
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Fig. 5. Achievement (r̂ ) of the six groups across the 
four blocks of trials of the MCPL task. 
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the eta coefficient of .17. 

The block by age interaction is a result of the sig

nificant difference between the two age groups during the 

fourth block of trials (t = 1.67, df = 114, p < .10) where 

the older youngsters increase above the younger ones (see 

Figure 6). While it is acknowledged that the use of a t 

ratio is methodologically inappropriate at this point (due 

to the problem with error rate) it is one of the few pro

cedures available to make comparisons beyond the .05 level. 

Thus it was felt that such a procedure, while it has its 

pitfalls, was useful. It should be noted that in addition, 

eta is .11 for the block by age interaction. 

The block by drug interaction approaches significance 

(F = 1.85, df = 6, 114, p < .09). This interaction, de

picted graphically in Figure 7, is the result of normal 

subjects increasing their r^ from the third to the fourth 

blocks. 

There is also an age by drug trend present (p < .20) 

summarized in Figure 8. This interaction derives from the 

superior performance of older placebo subjects compared to 

the younger children receiving placebo. 

Finally, because age was believed to be an important 

dimension in the study, the performance of the young groups 

is graphed by drug condition across trials (Figure 9) and 

the old group (Figure 10). 
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Fig. 6. Achievement (rg) of the two age groups across 
blocks of trials of the MCPL task. 
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Fig. 7. Achievement (r̂ ) of the three treatment con
ditions across blocks of trials of the MCPL task. 
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Fig. 8. Achievement (r^) of the three treatment con
ditions across the age conditions in the MCPL task. 
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Fig. 9. Achievement (r̂ ) of the young group by treat
ment condition across blocks of trials of the MCPL task. 
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Fig. 10. Achievement (ra) of the older group by 
treatment condition across blocks of trials of the MCPL 
task. 
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With respect to analyzing the specific hypotheses of 

the experiment, it will be recalled that the first hypothe

sis concerning achievement in the MCPL task was as follows: 

Hypothesis la. On the MCPL task, the achievement (r^) 
a 

index of the NHK group will be significantly greater 

than the achievement index of the medicated HK group 

which will, in turn, be significantly greater than the 

achievement of the non-medicated HK group in the last 

block of trials (trials 31-40) of the task. 

This hypothesis was evaluated by the drug x block in

teraction, and mean comparisons. This hypothesis suggests 

the following order in terms of achievement (r ) : NHK > 

MHK > NMHK. Results do not support this hypothesis, no 

differences being observed among the three groups achieve

ment . 

In addition to the directional hypothesis concerning 

achievement, there were two exploratory questions: 

(1) In the MCPL task, will there be an age by drug 

interaction such that the younger MHK subjects 

will achieve better than the older NMHK subjects 
on the r^ index? a 

This question was answered by examining the blocks x 

age x drug interaction term, as well as the blocks by drug 

term of the analysis of variance table. The question can 

be addressed graphically by examining Figures 5 and 7. In 



107 

both cases the older placebo subjects perform at least as 

well, if not better than, Ritalin subjects across all 

blocks of trials of the MCPL task. 

(2) In the MCPL task, will the older NMHK subject 

approximate the older NHK subjects on the r 
a 

index? 

Although no statistical differences are present, older 

NMHK subjects appear to perform slightly better than the 

older NHK subjects across all four blocks of trials. This 

can be seen graphically in Figure 5, as well as Figure 10. 

(3) In the MCPL task, will there be a drug by blocks 

interaction such that the MHK subjects begin 

learning (achieve a higher r ) earlier in the 

a 

blocks of trials than the NMHK subjects? 

There is no significant increase of one condition over 

the other as shown in Figure 7. 

In summary, in terms of the r results, there is a 

statistically significant blocks effect. There are re

liable (though not statistically significant) trends be

tween the age groups, as well as an age by block interac

tion indicating that older subjects improve more in the 

later trials than do younger subjects. The drug by block 

interaction is a result of the NHK subjects improving sig

nificantly (p < .10) from the third to the fourth block. 

The hypothesis concerning achievement (r^) was not 
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supported, and in fact the NMHK (placebo) group performs 

slightly better than the MHK group. With regard to the 

exploratory questions, the older subjects in the NMHK con

dition perform as well and frequently better (though not 

statistically better) than the younger MHK group. In 

addition, the older NMHK subjects appear to perform 

slightly better than the NHK subjects, across all four 

blocks of trials. Finally, subjects in the drug condition 

do not appear to learn more rapidly than their non-drug 

counterparts. 

Knowledge (G) Results 

The measure of knowledge (G) for the MCPL task is the 

correlation of the subjects responses (with the uncertainty 

component removed) and the task response (also with the 

uncertainty element removed). Thus G is a measure of the 

subjects cognitive awareness of the pure requirements of 

the task. Results of the analysis of variance of these G 

indices is summarized in Table 4. 

The only significant effect here was the blocks effect 

(F = 23.36, df = 3, 114, p < .01). Analysis of the block 

means by way of Tukey's procedures indicated that there was 

a significant increase between block 1 and block 2 (q = 

5.73, r - 4, df = 114, p < .01) and a significant increase 

between blocks 3 and 4 (q = 4.47, r = 4, df = 114, p < 

.01). It should be emphasized that these block comparisons 



109 

TABLE 4 

ANALYSIS OF VARIANCE SOURCE TABLE FOR G 
OF THE MCPL TASK 

Source 

Block (A) 

Age Group (B) 

Drug Group (C) 

A X B 

A x C 

B x C 

A x B X C 

Subject w 
Groups (1) 

Block X Sub
ject w 
Groups (2) 

MS 

18.89 

.07 

2.41 

.113 

.462 

3.47 

.579 

3.17 

.809 

df 

3 

1 

2 

3 

6 

2 

6 

38 

114 

Error 
Term 

2 

1 

1 

2 

2 

1 

2 

F 

23.36 

.02 

.76 

.14 

.57 

1.09 

.71 

P 

.01 

ns 

ns 

ns 

ns 

ns 

ns 

eta 

.44 

.016 

.13 

.03 

.09 

.15 

.11 

were accomplished across all six groups. 

The experimental hypothesis concerning G on the MCPL 

task was as follows: 

Hypothesis lb. On the MCPL task, there will be sig

nificant differences in the knowledge (G) index be

tween the NHK the medicated HK, and the non-medicated 

HK groups on the last block of trials (trials 31-40) . 

This hypothesis was evaluated with reference to the 

block X drug group interaction effect of the anova table. 
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As there were no significant differences, nor even consis

tent trends, the hypothesis was not supported. 

In summarizing the performance of the subjects with 

reference to the G index, there seems to be significant 

improvement in task knowledge for all subjects, regardless 

of medicated condition, across the four blocks of trials. 

The pattern seems to initially take the form of a steep in

crease from block one to block two, a plateau between 

blocks two and three, and a significant increase again in 

block four. 

/ 2, 
Consistency (R ) 

2 
The measure of consistency for the MCPL task is R , 

the squared multiple correlation between the n sources of 

information (cues) with which the subject is confronted 

and the judgment he makes. The mean consistency indices 

for the six groups are plotted across each of four blocks 

as shown in Figure 11. In addition, mean indices for each 

group across blocks is shown in Table 5 along with the 

means Z scores. All calculations have been performed on 

the Z scores. 

The analysis of variance summary table is shown in 

Table 6. It can be seen that there are significant effects 

for blocks, age groups, the block by age interaction and 

the block by drug interaction. In addition, the age by 
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TABLE 6 

ANALYSIS OF VARIANCE SOURCE TABLE FOR R] 
OF THE MCPL TASK 

Source 

Block (A) 

Age Group (B) 

Drug Group (C) 

A X B 

A X C 

B X C 

A X B X C 

Subject w 
Groups (1) 

Block X Sub
ject w 
Groups (2) 

MS 

10.648 

4.473 

.451 

1.037 

.386 

2.396 

.138 

.926 

.184 

df 

3 

1 

2 

3 

6 

2 

6 

38 

114 

Error 
Term 

2 

1 

1 

2 

2 

1 

2 

F 

57.71 

4.83 

.48 

5.61 

2.09 

2.58 

.745 

P 

.01 

.05 

ns 

.01 

.05 

.11 

ns 

eta 

.55 

.20 

.09 

.17 

.14 

.21 

.08 

drug interaction is significant, though not at the .05 

level. Only the interaction effects will be discussed, as 

these "qualify" any interpretation of main effects (Kirk, 

1968) . 

The block by age interaction shown in Figure 12 is a 

result of the older subjects performing more consistently 

than the younger subjects in the third and fourth blocks 

(q = 4.59, r = 8, df = 114, p < .05) and (q = 5.22, r = 8, 

df = 114, p < .05) respectively. There are no significant 
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Fig. 12. Consistency (Rg) of the two age groups across 
blocks of trials of tlie MCPL task. 



115 

differences between the two age groups in the earlier 

blocks. 

The block by drug group interaction shown in Figure 13 

is significant at the .05 level. Tukey's HSD procedure was 

used to estimate the critical differences. This interac

tion is a result of the normal group (NHK) becoming sig

nificantly more consistent from their third block of trials 

to the fourth block (q = 5.27, r = 12, df = 114, p < .05), 

while the MHK and the NMHK continued on their gradual in

crease. Further, not only did the consistency of the NHK 

group increase significantly from block three to four, but 

there was a significant difference between the NHK (normal) 

group and the MHK (Ritalin) group in terms of consistency 

during the fourth block of trials (q = 5.09, r = 12, df = 

114, p < .05). 

The age by drug interaction shown in Figure 14 is not 

significant at the conventional .05 level. However the 

trend (p < .11) deserves mention. This interaction is the 

2 result of a significant difference in R among the younger 

subjects, with the young NHK subjects performing more con

sistently than the young MHK subjects (t = 2.08, df = 38, 

p < .10; see also Figure 15). In addition, the MHK sub

jects and the NMHK subjects improve significantly in their 

consistency (t = 1.76, df = 38, p < .10), and (t = 1.48, 

df = 38, p < .20) respectively, while the NHK subjects 
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decrease slightly in their consistency in the older condi

tion. 
2 

The experimental hypothesis concerning R on the MCPL 

task was as follows: 

Hypothesis Ic. During the MCPL task, the consistency 
2 

(R ) index of the medicated HK group will be signifi-

cantly greater than the consistency index of the non-

medicated HK group in the last block of trials (trials 

31-40) . 

This hypothesis was answered by use of the blocks by 

drug interaction term and multiple comparisons tests. This 

hypothesis not only specifies an order of consistency co

efficients for treatment groups (MHK > NMHK) but further 

suggests that there are significant differences between 

each of these groups. The results, graphically depicted 

in Figure 13, do not fully support this hypothesis. The 

resulting order is (NHK > NMHK > MHK), with the NHK per

forming significantly above the NMHK (t = 2.24, df = 38, 

p < .01), and the NMHK performing more consistently than 

the MHK (t = 1.60, df = 38, p < .10). As such, there ap

pears to be a clearly defined order in terms of consis

tency, with the MHK performing the least consistently on 

the final block of trials. Thus the hypothesis is not 

fully supported. 

In terms of the exploratory questions posed with the 
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directional hypotheses: 

(1) In the MCPL task, will there be an age by drug 

interaction such that the younger MHK subjects 

perform more consistently (R^) than the older 
s 

NMHK subjects? 

This exploratory question is answered with reference to the 

block X age x drug interaction term. Figure 11, and Table 6 

(the means of each group across blocks). A consistent 

pattern emerges from these various sources. In all cases, 

older NMHK subjects perform more consistently than do 

younger MHK subjects. Moreover, on blocks 1, 2, 3, the 

differences approach significance, while on block 4 there 

is a statistically significant difference (q = 6.04, r = 

24, df = 114, p > .05) using Tukey's HSD procedure. 

(2) In the MCPL task, will the older NMHK subjects 

approximate the older NHK subjects on the con-

2 
sistency index (R )? 

This question was answered using multiple comparison 

procedures and with reference to Figure 16. In all cases 

the older NMHK subjects performed more consistently than 

did the older NHK subjects, though not at a statistically 

significant level. 

(3) In the MCPL task, will there be a drug by blocks 

interaction such that the MHK subjects become 
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2 

more consistent (R ) significantly earlier than 

the NMHK subjects? 

This question was answered using multiple comparison 

procedures and with reference to Figure 13. It can be 

clearly seen in Figure 13 that both the MHK and the NHK 

subjects increase consistency at about the same rate. The 

use of multiple comparison procedures suggests no signifi

cant differences between the groups. 

In summarizing the performance of subjects with refer-
2 

ence to consistency (R ), the significant block by age m -

teraction is a result of older subjects increasing their 

consistency in the third and fourth blocks, while younger 

subjects remain the same. The significant block by drug 

group interaction is a result of the NHK group improving 

their consistency markedly from the third block of trials 

to the fourth block, while the MHK and the NMHK continued 

their gradual increase. 

The age by drug group interaction is a result of the 

NHK subjects performing more consistently in the younger 

age condition. The directional hypothesis was not sup

ported and, more importantly, the MHK subjects appear to 

perform least consistently. 

Interpersonal Conflict (IPC) Task 

The indices of concern here were those relating to 

agreement and consistency. As described earlier, the 

^ v 
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interactive task involved pairs of subjects being trained 

differently and then being brought together to work 

jointly on similar judgmental tasks. This task allows 

assessment of the effects of drugs on the degree to which 

subjects are able to resolve initial differences and on 

the consistency of approach they are able to maintain when 

confronted with both altered task demands and a partner 

having a different cognitive policy. In the overall pro

ject, the IPC task was seen as serving two functions: 

first, to serve as a task where conflict could be studied; 

and second, to provide a foundation for the interpersonal 

learning task to follow. 

Agreement (r ) Results 
a 

Agreement (r^) on the IPC task is assessed by corre

lating the subjects responses over trials. An increase in 

this correlation across trials would be an indication of 

reduced conflict between subjects. An agreement correla

tion was thus calculated for each pair of subjects. These 

correlations were then transformed into standardized scores 

(again using Fisher's r to Z transformation) and the average 

correlations across all pairs in a given treatment condi

tion determined. In a case where a pair was formed of two 

subjects from different treatment conditions, then that 

index was assigned to both conditions. In the case where 

both subjects were from the same condition, then that score 
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was assigned twice (once for each subject). Although not 

optimal, such a procedure was necessary because (a) it was 

frequently not possible to get two subjects of the same 

condition completing the study at the same time; or (b) 

because of school restrictions on the availability of 

students. 

This analysis was accomplished for both the first and 

second blocks of ten trials in the conflict phase of the 

experiment. The mean (r^) indices of each of the six 
a 

groups across the two blocks of trials are plotted in Fig

ure 17. In addition, each of the group means are shown in 

r and in Z form in Table 7. It should be noted that in 

both blocks the highest agreement correlation is .41, with 

the average r^'s being .13, .15, .26, and .26 (see Table 
a 

7). In no instance, therefore, does r reach significance, 
a 

(note: the critical coefficient for r, with n = 10 is 

.57) . 
With regard to the hypothesis: 
Hypothesis Ila. During the interaction task, the 

agreement (r^) index of the medicated HK pairs will 

a 

be significantly greater than that of the non-

medicated HK pairs. 

The hypothesis is not supported given this data. 

In summary, it is inappropriate to make statement con

cerning the agreement of subjects because the agreement 
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TABLE 7 

AVERAGE AGREEMENT (ra) CORRELATIONS AND r TO Z 
TRANSFORMATION SCORES BY EACH OF THE SIX 
GROUPS ACROSS THE TWO BLOCKS OF TRIALS 
OF THE IPC TASK (10 TRIALS PER BLOCK) 

Block 1 Block 2 

Young MHK .04 .041 .26 .28 

Old MHK .22 .22 .23 .23 

Young NMHK .17 .17 .006 .006 

Old NMHK .21 .21 .29 .302 

Young NHK .07 .08 .33 .345 

Old NHK .22 .22 .41 .431 

that in fact took place across both blocks of trials is in 

all cases insignificant (occurring by chance). This how

ever is not an experimentally intolerable situation in that 

these results are very understandable when the consistency 

scores are examined. 

Agreement (G) Results 

Agreement (G) as opposed to Agreement (r̂ ) considered 

immediately above on the IPC task is assessed by correlat

ing pairs of subjects' cognitive policies (i.e., their pre

dicted responses with the uncertainty element removed). 

Since these results are based upon the agreement indices 

(r ) in the preceding section, this index becomes 
a 
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inappropriate as well. Thus the hypothesis with regards 

to this index is not supported. 

Hypothesis lib. 

be no significant 

(G) 

non-

index between 

-medicated HK 

On the interaction task. 

differences in the task 

the NHK, 

groups on 

the 

the 

there will 

knowledge 

medicated HK, 

last block of 

and the 

trials 

(trials 11-20) of the interaction task. 

2 
IPC Consistency (R ) 

The measure of consistency for the IPC task is again 

the squared multiple correlation between the cues and a 

subject's response. This index is a measure of how con

sistently the subject continues to employ a policy for 

weighting cues. It was expected that subjects receiving 

different medication might be differentially consistent. 

The R^ for each group was therefore separately assessed 

for both the first and second block of trials. Results are 

described for the six treatment groups across both blocks 

of trials in Figure 18. In addition, each of the cell mean 

correlation coefficients and their respective Z transforma

tions are shown in Table 8. 

As can be seen in Figure 18, subjects begin in the 

first block with consistency scores of .90 or above. This 

trend continues into the second block with a slight de

crease for the older NMHK group to .84; otherwise all of 

the groups cluster above .94. These results indicate as 
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TABLE 8 

AVERAGE CONSISTENCY (R|) INDEX AND r TO Z TRANSFORMED 
MEANS FOR EACH OF THE SIX GROUPS ACROSS THE TWO 
BLOCKS OF THE IPC TASK (10 TRIALS PER BLOCK) 

Block 1 Block 2 

Young MHK .97 2.04 .98 2.27 

Old MHK .91 1.53 .97 2.09 

Young NMHK .94 1.75 .97 2.08 

Old NMHK .94 1.75 .84 1.22 

Young NHK .96 1.98 .97 2.11 

Old NHK .92 1.61 .96 1.94 

a general trend that all subjects maintained a consistent 

cognitive policy. This is particularly important because 

it explains the reason for the low r and G indices. That 

is, in this experiment, the subjects are initially trained 

to use opposite cues. During the IPC task, they are 

brought together, each having his own cognitive strategy. 

In the new task (which has a different set of requirements 

and reinforcement contingencies), the subjects can maintain 

their initial policy or change to either that of the new 

task or that of their partner. These subjects continued 

with their original policies very consistently, ignoring 

the new task and their partner's policy. 

"̂ v 
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2 

Consistency (R^) data was analyzed using analysis of 

variance. The results are shown in Table 9. 

Although there are no significant differences at the 

.05 level of significance, there are several reliable trends. 

The significant (p < .07) age effect is a result of younger 

subjects maintaining their cognitive policy more consistently 

than the older subjects in the IPC task. The significant 

(p < .07) blocks by age by drug interaction is a result of 

the old NMHK decreasing in their consistency from .94 in 

block 1 to .84 in block 2, while the rest of the groups 

either maintained or increased their consistency as shown in 

Figure 18. 

2 
The experimental hypothesis concerning R on the inter-

action task was as follows: 

2 
Hypothesis lie. During the interaction task, the R 

index of the medicated HK group will be significantly 

greater than the non-medicated HK group. 

This hypothesis has to receive a qualified response, as 

the data suggest that although no significant differences 

are present (at the .05 level), there does seem to be the 

decreased performance of the older NMHK group during the 

second block of trials. Thus, at least partial support is 

given this hypothesis, as shown earlier in Figure 18. 

Interpersonal Learning Task (IPL) 

After subjects had interacted for the 20 trials in the 
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TABLE 9 

ANALYSIS OF VARIANCE SOURCE TABLE FOR R^ 
OF THE IPC TASK 

Error 
Source MS df Term F P eta 

Block (A) .674 1 2 2.47 .12 .12 

Age Group (B) 2.67 1 1 3.15 .07 .23 

Drug Group (C) .629 2 1 .74 ns .16 

A X B .072 1 2 .26 ns .03 

A X C .457 2 2 1.67 .20 .14 

B X C .052 2 1 .061 ns .04 

A X B X C .780 2 2 2.85 .068 .17 

Subject w 
Groups (1) .847 38 

Block X Sub-
j ect w 
Groups (2) .273 38 

joint decision stage of the study, an attempt was made to 

assess the extent to which they had learned about their 

partner; that is, the extent to which each had learned about 

his partner's judgmental system. This measure was consid

ered especially important since it afforded an index of how 

much one was able to make use of social interaction to learn 

something about another person. In many respects, the other 

person could be viewed as a stimulus analogous to the cue 

cards used in the training trials; both had their policies, 
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and both had uncertainty elements built in. The main dif

ference was that the context became interpersonal as opposed 

to impersonal. 

The specific measure employed in this task was "pre

dictive accuracy," the ability of an individual to predict 

the responses of his partner. This was assessed by corre

lating a subject's predictions of his partner's response on 

each trial with that person's actual response. 

This product-moment correlation (between predicted 

and actual response) was determined over the 10 IPL trials 

for each subject, and then averaged for each of the six 

treatment groups. 

Predictive Accuracy (r ) Results 

Predictive accuracy scores were analyzed using a com

pletely randomized factorial (CRF-2, 3) design (Kirk, 1968), 

with two levels of age and three levels of drug condition. 

The results are summarized in Table 10. The individual mean 

achievement correlations and their respective r to Z trans

formations are shown in Table 11. 

As can be seen, there is a significant (p < .16) age 

difference, younger subjects being able to predict better 

than the older, as shown in Figure 19. The drug effect 

(p < .16) is a result of the NHK subjects being able to more 

accurately predict their partners responses than the MHK 
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TABLE 10 

ANALYSIS OF VARIANCE SOURCE TABLE FOR r 
PREDICTIVE ACCURACY OF THE IPL TASK ^ 

Source MS df F p eta 

Age Group (A) 1.72 1 1.96 .16 .20 

Drug Group (B) 1.67 2 1.91 .17 .29 

A X B .732 2 .83 .19 

Error .876 38 

subjects, or the NMHK subjects (t = 1.78, df = 38, p < .20) , 

and (t = 1.50, df = 38, p < .20) as shown in Figure 20. 

The experimental hypothesis concerning predictive 

accuracy (r ) on the MCPL task is as follows: 

Hypothesis Ilia. 

task the 

On the 

r (achievement, a 

the medicated HK 

greater than the 

chi! 

non-

Ldren 

interpersonal learning 

or predictive accuracy 

will be 

-medicated HK 

significantly 

children. 

(IPL) 

) of 

This hypothesis was examined with reference to the drug 

condition (B) of the experimental design, and Figure 20. 

The hypothesis suggests that the MHK children will perform 

better than the NMHK group. This expectation is not borne 

out of the empirical evidence; in fact, quite the opposite 

is observed. That is, NMHK subjects have better predictive 

accuracy, though this is not a statistically significant 

difference. Thus the null hypothesis will have to be 
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TABLE 11 

PREDICTIVE ACCURACY (r^) CORRELATIONS AND r TO Z 
TRANSFORMATIONS FOR EACH OF THE SIX GROUPS 

OF THE IPL TASK 

Young MHK .71 .893 

Old MHK .88 1.36 

Young NMHK .91 1.51 

Old NMHK .64 .750 

Young NHK .43 .4 62 

Old NHK .88 1.38 

accepted. 

2 
Consistency (R ) in Predictive Strategies 

2 The R results are summarized in Table 12, and the cell s 

means reported in Table 13. As can be seen there are no 

significant effects present. With regards to the hypothesis 

2 
concerning predictive accuracy (R^): 

2 
Hypothesis Illb. In the IPL task, the R index of 

the medicated HK group will be significantly greater 

than the non-medicated group. 

The hypothesis is rejected due to the lack of any treatment 

effects. 

Predictive Accuracy (G) Results 

It is possible to determine a G index for the predictive 
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TABLE 12 

ANALYSIS OF VARIANCE SOURCE TABLE FOR R2, CONSISTENCY 
IN PREDICTIVE STRATEGIES OF THE IPL TASK 

Source MS df F P eta 

Age Group (A) 

Drug Group (B) 

A X B 

Error 

064 

483 

166 

534 

1 

2 

2 

38 

1 .20 

.904 

.310 

ns 

ns 

ns 

.05 

.21 

.12 

accuracy measures as well. This is similar to the G index 

of the MCPL task, the only difference being that a person 

provides the source of the cue information rather than a 

set of cards. Essentially what takes place is that the 

uncertainty component is partialled out of both subjects 

responses, and the two pure measures are then correlated. 

The results for predictive accuracy (G) are summarized 

in Table 14 and the individual cell means are shown in 

Table 15. 

These data indicate a drug group difference (p < .054) 

with the NHK group having a higher predictive accuracy than 

the MHK or the NMHK groups (Figure 21). In addition, there 

is a significant age by drug interaction (p < .16). While 

not reaching the traditional levels of significance, partic

ular trend provides valuable direction for future study. 

The age x drug interaction is shown in Figure 22. The 
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TABLE 13 

CONSISTENCY IN PREDICTIVE STRATEGIES (R̂ ) 
CORRELATIONS AND r TO Z TRANSFORMATION! 

FOR EACH OF THE SIX GROUPS OF 
THE IPL TASK 

Young MHK 

Old MHK 

Young NMHK 

Old NMHK 

Young NHK 

Old NHK 

r 

.94 

.91 

.96 

.95 

.88 

.93 

Z 

1.73 

1.54 

1.89 

1.87 

1.39 

1.65 

results indicate the NMHK group falls below the NHK group 

in the older age condition (t = 1.28, df = 38, p < .20), 

with MHK subjects falling between the two extreme scores, 

and not significantly different from either. 

With respect to directional hypotheses: 

Hypothesis IIIc. On th( 

significant differences 

NHK, the medicated HK, < 

groups on completion of 

3 IPL task. 

in 

and 

there 

knowledge (G) 

the non-

the single 

will be 

between 

-medicated HK 

block 

no 

the 

of trials 

(ten trials). 

This hypothesis can be answered with reference to the drug 

effect (B), and to multiple comparison procedures. 

The empirical data does not permit the acceptance of 



139 

TABLE 14 

ANALYSIS OF VARIANCE SOURCE TABLE FOR PREDICTIVE 
ACCURACY (G) OF THE IPL TASK 

Source MS df F P eta 

Age Group (A) 2.51 1 1.23 .27 .16 

Drug Group (B) 7.85 2 3.85 .054 .39 

A x B 4.18 2 2.04 .157 .28 

Error 2.04 38 

this hypothesis. In fact, the order of group performance 

is in the opposite direction, the groups falling in the 

order: NHK > NMHK > MHK, and with a significant difference 

between the NHK group and the MHK group. 

Parent Symptom Questionnaire Results 

In addition to the lens model measures, a measure was 

included to examine drug and placebo effects on certain be

havioral indices (the previous measures all were concerned 

with cognitive-judgmental performance). In order to evalu

ate the effects of the medication on behavioral symptoms, 

Connors Parent Symptom Questionnaire (Connors, 1972) was 

administered to each of the hyperkinetic children as a pre-

post measure. The evaluations were obtained from the par

ents. The inventory is made up of eight sub-scales cor

responding to typical behavioral symptoms characteristic 

of childhood disorders. 
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TABLE 15 

PREDICTIVE ACCURACY (G) CORRELATIONS AND r TO Z 
TRANSFORMATIONS FOR EACH OF THE SIX 

GROUPS OF THE IPL TASK 

Young MHK .74 .953 

Old MHK .99 2.83 

Young NMHK .99 2.60 

Old NMHK .85 1.27 

Young NHK .81 1.12 

Old NHK .99 2.54 

The scale was analyzed by way of a 2 x 2 (two levels 

of age, two levels of treatment) analysis of covariance, 

with the pretest scores serving as the covariate. The re

sults of this analyses are shown in Table 16. The means 

and standard deviations of the pretest measures are shown 

in Table 17, the posttests in Table 18. The only signifi

cance present here is on the Impulsive-Hyperactive dimen

sion (F = 3.25, df = 1, 24, p < .07). This difference is 

a result of the Ritalin (MHK) group lowering its level of 

hyperactivity more than the placebo (NMHK) group, as shown 

in Figure 23. 

Summary 

This chapter presented results concerning the effect 
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Fig. 23. Pre-post changes of the two treatment condi
tions on the impulsivity-hyperactivity scale of the Connors 
Parent Symptom Questionnaire. 
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of methylphenidate hydrochloride (Ritalin) on social judg

ment in hyperkinetic children. The findings were organized 

in terms of three separate tasks the children performed, an 

MCPL task, an IPC task and an IPL task. Within each task, 

a number of measures of cognitive performance were obtained, 
2 

namely r , R , and G. The general pattern of discussion of a s 

each of these analyses was to first discuss the general 

findings, then answer the specific hypotheses, and finally 

answer specific exploratory questions. The last section of 

the results chapter concerned the results obtained from 

Connors scale of childhood disorders. The major aspects of 

these findings and their importance are considered in the 

next chapter. 



CHAPTER IV 

DISCUSSION 

The purpose of this investigation was to determine the 

effect of methylphenidate hydrochloride (Ritalin), a drug 

used with hyperkinetic children, on the performance of 

those children in several probability learning situations 

including an objective learning (MCPL) task, an interper

sonal interaction (IPC) task, and an interpersonal learn

ing (IPL) task. 

The following discussion serves two general purposes. 

First, conclusions will be drawn from the findings de

scribed in Chapter III. Secondly, the findings of the 

present study have implications for future research, and 

these are discussed. The conclusions are organized in 

terras of the task functions performed by the child, namely 

the MCPL task, the IPC task and finally the IPL task. 

Multiple Cue Probability Learning Task 

First to be discussed are the findings concerning the 

research hypotheses. Following this, other relevant find

ings are discussed. 

Hypotheses and Exploratory Questions 

Since previous findings with central nervous system 

148 



149 

stimulants including methylphenidate hydrochloride have 

suggested a facilitation of attention and concentration, 

it was expected that it would also enhance subjects' per

formance in judgmental learning tasks. Specifically, it 

was hypothesized that the medicated hyperkinetic group 

(MHK) would perform significantly better than the non-

medicated hyperkinetic (NMHK) group on the fourth block of 

2 
the MCPL task on both r and R (hypotheses la and lb re-

a s 

spectively). In addition it was hypothesized that there 

would be no difference in G. This was not the case how

ever; in fact, just the opposite occurred. That is, the 

placebo group performed significantly better than the medi

cated group in the fourth block in both the older and 

younger age conditions for r^, and in the younger condition 
a 

2 

for R . Thus, although there is a relationship between the 

medication and performance, it is in the direction opposite 

that which was hypothesized. 

The third hypothesis (Ic), concerning G was derived 

from the observation that hyperkinetic children were able 

to perform many cognitive tasks as well as their nonhyper

kinetic counterparts. The quality that seemed characterize 

the hyperkinetic child being his impulsiveness. Therefore, 

Hyperkinetic deficits should be in terms of inconsistent 
2 

performance (R ) as opposed to awareness of the requirements 
of the task (G). Therefore it was expected that there would 
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be no difference between the groups in terms of G. Analyses 

indicated that there were no significant treatment effects 

present. There was a trend indicating the moderate superi

ority of the placebo condition. Since this was not signifi

cant, however, this hypothesis was accepted. 

In addition to the experimental hypotheses, there were 

several exploratory questions asked (a priori). These were 

in this form because there was no systematic empirical evi

dence to suggest directional hypotheses. 

The first exploratory question sought to examine if 

young medicated hyperkinetic children would perform as well 

as older non-medicated children, i.e. (YMHK > ONMHK). The 

evidence indicated that the young medicated group performed 

poorest of all groups across all four blocks on all three 

2 
of the measures (r^, R^, G). It does not appear that 

a s 

methylphenidate aids the younger child in improving his 

judgmental ability to the level of the older NMHK subjects. 

In addition, the evidence suggests that the NMHK groups had 
2 

a higher r and R than the MHK groups (across both age 
a s 

groups) suggesting the superiority of the placebo condition 

in these judgment tasks. 

As the hypotheses and the exploratory questions are 

answered, a trend appears which suggests the general superi

ority of the placebo condition over the medicated condition, 

across all three of the dependent measures. At some points 
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these differences are clearly significant, at others there 

is simply a trend present. This trend is made clear when 

reference is made to Table 19, where the dominant condition 

(Ritalin or Placebo) is depicted as a function of both de

pendent variable and age condition. 

DV 

TABLE 19 

COMPARISON OF DRUG VERSUS PLACEBO CONDITION 
ACROSS ALL MEASURES OF THE MCPL TASK 

Age Group 

Dominant 
Condition 
by Blocks* Significance 

r 

R 

a 
2 

Hi 

G 

G 

Younger 

Older 

Younger 

Older 

Younger 

Older 

P P P P 

R P P P 

P P P P 

R P P P 

P R P P 

P P P P 

Block 4, P > R 

Block 4, P > R 

Block 4, P > R 

ns 

ns 

ns 

P = Placebo is superior in that particular block of the 
MCPL task. 

R = Ritalin is superior. 

It should be noted from Table 19 that the placebo group 

generally performed slightly better than the medicated (MHK) 

and reached a higher level of performance on the dependent 

2 
variables r , and R . In addition significant differences 

a s 

were observed between the two groups, with the NMHK subjects 
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performing above the MHK subjects on the fourth block of 

trials for both the older and younger groups of the r 
a 

analysis, as well as the fourth block of trials of the 
2 

younger group in the R analysis. In fairness to the MHK 

group, they performed better than NMHK subjects in three 

blocks of the potential twenty four. In two cases this was 

in the second block, in the other, the first block. None 

of these differences were significant. At no time after 

the second block of trials did the MHK group perform better 

2 
than the NMHK group on either r^ or R . 

a s 

Attempting to explain this consistent pattern, a 

plausible post hoc hypothesis presents itself. Methyl

phenidate, in fact, may be expected to "open" subjects to 

information, to increase attention and increase the effec

tive utilization of cues. Being open to a range of cues 

is not always an adaptive cognitive stance (Gillis & Davis, 

1973) . A wide focus of attention may have decreased learn

ing. Especially in this situation where the tasks involved 

subjects learning to depend upon a single cue and largely 

ignoring the other. By increasing the tendency of the sub

ject to take account of cues, methylphenidate may have 

brought about a cognitive state, much like distractability 

or overinclusion generally found in schizophrenia, which 

was directly opposite to that which would have facilitated 

performance on a narrow focus task. This reasoning is 
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consistent with the work of Browning (1967) who suggests 

that hyperactivity may be characterized by a cognitive hypo-

responsiveness. Further, Browning suggests that the stimu

lant drugs have an alerting effect. 

Finally, according to this hypothesis, the drug might 

be expected to enhance performance in a task where a wide 

focus approach was appropriate. This will have to be 

examined in future research. 

With regard to some type of logically consistent ex

planation for the general superiority of the placebo (NMHK) 

condition, two alternative hypotheses remain. The first, a 

corrollary to the cognitive style hypothesis stated above, 

suggests that perhaps the drug, methylphenidate, effectively 

treats only the behavioral symptoms. It has been empiri

cally demonstrated to increase duration of attention and 

lessen distractibility, while facilitating more control and 

direction of physical activity (Weiss, Minde, Douglas, Werry 

& Sykes, 1971; Connors, Eisenberg & Sharpe, 1967). It may, 

however, do little for the cognitive components of the dis

order. In this sense, it treats the behavioral symptoms, 

while failing to deal with the cognitive symptoms. Such 

a hypothesis is reminiscent of findings concerning the 

effects of chlorpromazine on the cognitive behavior of 

psychotic patients. It has been noted by several authors 

that while chlorpromazine reduces erratic and extreme 
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behaviors, it likewise reduces (compared to placebo) cogni

tive performance as measured on a variety of indices (Gillis, 

1973; Hartlage, 1965). This position is consistent with the 

previous empirical findings indicating increased control and 

direction of hyperkinetic behavior (Weiss et al., 1971; 

Connors et al., 1964). Thus it may well be that methyl

phenidate effectively facilitates control of physical be

havior while impairing or at least not facilitating cogni

tive performance. 

A third hypothesis to explain the deficit in perfor

mance of the MHK subjects concerns the minimal dosage used 

in the study (10 mg per day, taken prior to school). This 

dose is generally recommended as the beginning dosage level 

for children, upon which to build a dosage medication rou

tine. This hypothesis would suggest that this study was in 

fact not an adequate test of the medication. If this 

hypothesis is correct, then it would seem that there were 

simply two groups of subjects in the study, a placebo hyper

kinetic group and a normal group. While this interpretation 

has some intuitive appeal, there exists the contradictory 

findings of the results on the impulsive-hyperactive sub-

scale of Connors (1969) measure. If, in fact, there were 

simply two groups, a NHK and a NMHK, then one would not 

expect differences to occur between the Ritalin and placebo 

condition on the scale. It may be however that these dosage 
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levels are producing a minimal effect and that larger dosages 

would in fact improve behavior and increase cognitive be

havior even more. That question awaits future research. 

Age Effect 

In addition to the experimental hypotheses, significant 

and consistent trends were found with regards to the inde

pendent variable of age in the MCPL task. Age was found 

significant at the p < .09 level with achievement (r ) and 
a 

2 
p < .05 with consistency (R ), with the older groups per-

forming superior to the younger group. Age appears to be 

a critical variable in judgmental behavior with children. 

More importantly, there are significant interactions with 

the drug and block conditions which must be taken under con

sideration in any future research. One dimension of age 

which needs to be assessed in the future is the critical 

groupings (i.e., this study arbitrarily chose the eight to 

ten, and the ten to twelve ranges to group on). The criti

cal ranges may be larger or smaller. Selecting for age 

groups might be conducted, for instance, using age-stage 

criteria from other cognitive theories. As yet, however, 

such stage theories have been developed with nonhyperkinetic 

children, with little or no information available for hyper

kinetic children. 

Interpersonal Conflict Task 

The interpersonal conflict task (IPC) is typically 
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chosen for judgment research for two separate purposes. The 

first is to provide a situation where the effect of conflict 

on an individuals judgment can be studied. The second is to 

provide an interactive experience with a person holding a 

different judgmental system, and thus provide a foundation 

upon which the researcher can assess the precise degree to 

which a person can learn from and about the other person. 

In briefly reviewing the experiment, operationally what 

occurred in the experimental procedure was that the indi

vidual first learned an "objective" task. On completion of 

this task he participated in the IPC task. This task in

volved pairs of subjects being brought together to make 

joint judgments, each having been trained to different prior 

policies. In addition, subjects in the IPC stage were pre

sented with altered cue-criterion relationships such that 

their previous policies were ineffective. Further, each 

subject was confronted with the new cue-criterion dependen

cies of another person. In effect then, the person in the 

IPC is confronted with three different judgmental policies, 

permitting him at least four courses of action: First, he 

could maintain his own strategy (this would be reflected by 
2 

low r and G and high R_). Second, he could move m the 
a s 

direction of the task. This would be reflected by an in

crease from one block of trials to the next in G. Third, 

he could move in the direction of the other person. This 
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would be reflected by an increase in the agreement (r ) in

dex, which is frequently seen as a measure of conflict reso

lution. Fourth, the person could abandon all attempts to 

deal with any of the tasks and adopt a random procedure. 

This would be reflected in low values on all of the indices. 

Finally, he could adopt any number of combinations of 

permutations of these four approaches. 

The subjects in this experiment maintained highly con

sistent policies (the ones they learned in the training 

trials). This was thought to be appropriate with the ex-

perimental task because it then provided the partner with •< 

2 '<̂  
consistent information (as reflected by the R index), 

s M| 

albeit of an interpersonal nature (in that informational 1*1 
IB 

input came from social interaction as opposed to stimulus «. 

cards). Thus while this outcome was not anticipated, it had jU 

an important impact on the hypotheses regarding r and G of jj 

the IPC task. 

Hypotheses 

The hypotheses concerning the IPC task took a form 

similar to that of the MCPL task. Briefly stated, it was 

hypothesized that the Ritalin condition would surpass the 

placebo condition on the dependent measures of achievement 

(r ) and consistency (R^). Further, it was hypothesized 
a ^ s 

that there would be no difference between the two conditions 

on knowledge (G). 
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In regard to the r^ and G indices, the hypotheses could 

not be supported, as the indices seemed to reflect random 

behavior. Expectations regarding consistency (R^), however, 

received some minimal support in that the medicated condi

tion performed significantly better than the placebo in the 

second block of trials for the older group. Further the 

hypothesis was supported in both blocks of trials for the 

younger age group, through the presence of trends rather 

than significant differences. These findings are succinctly 

presented in Table 20. M| 
n 
< 

TABLE 20 tf^ 
mM 

COMPARISON OF DRUG VERSUS PLACEBO CONDITION 11 
FOR R^ IN THE IPC TASK jp 

Dominant Condition 
DV Age Group by Block* Significance 

2 
R Younger R R ns 

R^ Older P R Block 2, R > P 
s 

*R = Ritalin is superior in that particular block, 

P = Placebo is superior in that particular block. 

Thus in terms of the conflict task, the medication seems to 

be superior to the placebo with regards to consistent per

formance (R^), thus offering partial support to the 

hypothesis. 

3 
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Age Effect 

Again, as was found on the former task, there are age 

effects present (p < .07), thus lending support to the no

tion that age must be controlled for when doing judgment 

research with children. 

Interpersonal Learning Task 

The purpose of this phase of the investigation was to 

determine the effects of methylphenidate on the ability of 

hyperkinetic children to learn about other persons. As 
«• 

described earlier, the subject's task here was to predict »• 
*C 

the judgments which would be made by the other person, after ^ 

having had continued interaction with, and observation of, ti 
rsi 

this individual. What was being evaluated was the extent "* 

to which the medication enhanced or impaired the individuals 

learning about the other. 

Hypotheses 

Breifly, the hypotheses of the IPL task were that the 

predictive accuracy (r ) and the consistency in predictive 
2 

strategies (R ) of the medicated (Ritalin) group would be 

superior to that of the non-medicated group (placebo) . This 

hypothesis grew out of previous empirical research which 

suggested an increased duration of attention span and lesser 

distractability as a result of the medication. It was 

expected that Ritalin would enhance the ability of the 

mm 
mm 
11 
a 
3 
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subjects to learn about one another. In addition it was 

hypothesized that there would be no difference found between 

the two groups with reference to knowledge (G). 

Although there were no significant differences in the 

hypothesized direction, the hypotheses were supported with 

respect to the older group on r and R . That is, the older 
a s 

medicated subjects performed better than did the non-

medicated subjects. In addition the younger medicated sub

jects performed better than did the younger non-medicated 

2 
subjects on the R^ index. These findings are clearly pre
sented in Table 21. 

TABLE 21 

COMPARISON OF THE DRUG VERSUS PLACEBO CONDITION 
FOR THE DEPENDENT VARIABLES r , R^ and G 

ON THE IPL TASK ^ 

DV 

r a 

^a 

R2 
s 

R2 
s 

G 

G 

Age Group 

Younger 

Older 

Younger 

Older 

Younger 

Older 

Dominant Condition* Significance 

P ns 

R ns 

R ns 

R ns 

P ns p > R 

R ns 

R = Ritalin, P = Placebo. 
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With regard to the hypothesis concerning no differ

ences, there was a significant difference between the medi

cated and placebo condition in the younger group, though 

none was found in the older condition. Thus the hypotheses 

are generally supported in that the evidence indicates that 

Ritalin is related to enhanced interpersonal learning in 

the older group across all three measure, r , R^ and G. The 
a s 

findings are not so clear with younger subjects. 

Age Effect 

Consistent with the findings of the MCPL and IPC tasks, ifl 
< 

*9 there was an age effect present in the r condition (p < .16) 
a 

and in the G condition (p < .27). Thus age appears to be an 

important dimension to control on an IPL task. 

Parent Symptom Questionnaire gj 

The effect of the drug on physical behavior was assessed S 

using Connors Parent Symptom Questionnaire (Connors, 1969). 

This was considered critical in that it provided a form of 

external validity to the investigation by relating judgment 

measures to a scale which has been shown to be effective in 

assessing drug effects on behavior disorders of childhood. 

Of the eight subscales provided by the measure, the only 

significant trend was on the hyperactivity index, and this 

did not attain conventional level of acceptance (p < .07) . 

It would appear that there was some drug effect present 
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which influenced the hyperactive behavior at a level ap

proaching significance. It should be noted however that 

the drug effect appears to be smaller, with reference to 

the collection of behavioral indices, than with previous 

drug studies. A possible reason for the less than desirable 

treatment effect was the minimal drug dosage level favored 

by the physician (10 mg per day); a second would be that 

the drug has a minimal effect on cognitive behavior, but 

acts on physical behavior instead. 

Implications for Future Research it 
— £ ^ 

Treatment Effect Size O 

HI 
One method of planning for future research, as well as n 

*i 
providing an accurate evaluation of a research project is ** 

to examine the statistical power present in the design. The Jl 

a 
power of a statistical test is defined as the probability * 

< 
that it will yield statistically significant results 

(Cohen, 1969) . 

Using such procedures, it becomes possible to see 

exactly how large a treatment effect was present and it 

becomes possible to estimate the sample size necessary to 

demonstrate significant differences. Although this notion 

sounds somewhat foreign, perhaps an example will make this 

notion clear. If an individual wants to determine if there 

is a reliable difference in height between fourteen year old 

girls and eighteen year old girls (a fairly large difference) 
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or the difference in IQ between holders of the Ph.D. and 

college freshmen, one will not need many subjects to re

liably see the difference. On the other hand, if one 

wishes to observe a fine difference (a small or minimal 

treatment effect) such as the difference in height between 

15 and 16 year old girls one will need a much larger sample 

to detect the fine differences reliably. In this way, sig

nificance is related to sample size. 

In order to assess the effect size, the index of 

strength of association (eta) is used. The effect sizes * 
It) 

2 < for each of the dependent measures (r , R , G) are shown in a« a s ^ 
Table 22. In general, a moderate effect size is .25, a mi 

n 
large effect size is .40 (Cohen, 1969). As can be seen from IS 

» 

i 

the table, the majority of the effect sizes are quite small 

indicating that the treatment effect was small. 2 

These measures of strength of association can be used 

to determine the actual power of the test, as well as to 

reliably estimate how many subjects would be necessary to 

show significance on the best. 

The actual measures of power obtained as well as the 

sample size (per treatment group) necessary to obtain sta

tistical significance is shown in Tables 23, 24 and 25. By 

examining these tables, one is able to get an intuitive idea 

of the treatment effects present. 

One point of particular attention is that the blocks 
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TABLE 22 

SUMMARY TABLE OF STRENGTH OF ASSOCIATION MEASURES 
(eta) FOR EACH TERM ON ALL MEASURES AND TASKS 

MCPL IPC IPL 

r^ RI G r^ R^ G r R^ 
3. s a s a s 

Blocks (A) .55 .55 .44 NA* .12 NA NA NA NA 

Age (B) .17 .20 .01 NA .23 NA .20 .05 .16 

Drug (C) .09 .09 .12 NA .16 NA .29 .21 .39 

A X B .11 .17 .03 NA .03 NA NA NA NA 

A X C .13 .14 .10 NA .14 NA NA NA NA 

B X C .18 .21 .16 NA .04 NA .19 .12 .28 

and ages terms generally are quite powerful across measures 

and tasks. In addition, the drug interaction terms are 

relatively powerful, thus suggesting parameters for future 

studies. The major implication of these sample size tables 

is the large numbers necessary to detect difference, thus 

suggesting that the treatment effect, while present, was 

quite small. 

Limitations of the Study 

As mentioned earlier, a definite limitation of the 

study was the minimal dosage utilized. Also the task used 

rt 

A X B X C .09 .08 .11 NA .17 NA NA NA NA 3 
^ 

NA = Not applicable. 

i 
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TABLE 23 

OBTAINED POWER, AND SAMPLE SIZE (n) THAT WOULD 
BE NECESSARY FOR A POWER OF .80 FOR r^, 

R? AND G ON THE MCPL TASK 

Blocks 
(A) 

Age (B) 
Drug (C) 
A X B 
A X C 
B X C 
A X B 

X C 

Pov^r 

.99 

.57 

.20 

.10 

.15 

.25 

.07 

r 
a 

n for 
S ign i f i cance 

10 
180 
325 
275 

86 
110 

200 

Power 

.99 

.74 

.20 

.18 

.15 

.35 

.07 

R2 
S 

n for 
Signi f icance 

10 
96 

325 
96 
88 
80 

200 

TABLE 24 

Pov^r 

.99 

.01 

.40 

.06 

.09 

.21 

.07 

G 

n for 
Signi f icance 

10 
1000+ 

160 
1000+ 

190 
140 

200 

« 
It 
< 

•I 

n 
c 

OBTAINED POWER AND SAMPLE SIZE NECESSARY 
FOR A POWER OF .80 FOR R^ 

ON THE IPC TASK 

Pov7er 
n for 

Significance 

9 

B l o c k s (A) 
Age (B) 
Drug (C) 
A X B 
A X C 
B X C 
A X B X C 

. 3 0 

. 7 6 

. 40 

. 1 0 

. 1 5 

. 1 1 

. 1 7 

96 
88 

140 
1000+ 

84 
1000+ 

80 
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TABLE 2 5 

OBTAINED POWER AND SAT^PLE SIZE (n) THAT WOULD BE 
NECESSARY FOR A POWER OF .80 FOR r^, 

R2 AND G ON THE IPL TASK 

Power 

Age (A) .24 

Drug (B) .38 

A X B .11 

may h a v e bee : 

t h a t a s t u d y 

o f t h e t a s k . 

m e n t s w o u l d ; 

r 
a 

n for 
S igni f icance 

92 

36 

80 

n t o o c e r t a : 

Power 

.06 

.20 

.08 

i n and 

-I 
n for 

Signif icance Power 

1000+ .15 

80 .61 

200 .19 

p r e d i c t a b l e . I t 

G 

n for 
Signif icance 

180 

21 

27 

was f e l t 

w h i c h s y s t e m a t i c a l l y v a r i e d t h e p r e d i c t a b i l i t y 

f rom v e r y ( 

p r o v i d e v a l i 

c e r t a i n t o q u i t e u n c e r t a i n e n v i r o n -

a a b l e i n f o r m a t i o n n o t or i ly i n a r e -

« 
It. 
C 
IK 

•1 

9 
B 
)« 

01 
31 

search sense, but also might provide guidelines for improved J 

instructional programs for these youngsters. 

A final limitation to the study was the lack of avail

ability of large numbers of medicated hyperkinetic children. 

This is especially important because there were a number of 

the measures that were approaching significance, and had 

there been an adequate population of subjects, many more 

results might have presented themselves. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This investigation attempted to examine the effect of 

methylphenidate hydrochloride (Ritalin) on the judgment be

havior of hyperkinetic children in three multiple cue tasks. 

The conceptual framework within which the study was embedded 

and upon which the methodological procedures are based was 

social judgment theory. 

Previous findings with regards to the effect of 

enhance subjects' performance in judgmental learning tasks. 

Specifically the medicated subjects were expected to per

form better then those receiving placebo in a multiple cue 

probability learning task, an interpersonal conflict task, 

and an interpersonal learning task. It was further hypothe

sized that not only would they achieve better, but their 

performance would be more consistent relative to a placebo 

groups performance. 

Subjects were all patients of a psychiatrist serving 

the West Texas area. After beginning the program, all sub

jects completed a two week placebo washout, after which they 

167 

t 

m 

methylphenidate suggested a facilitation of attention and j 
ni 

concentration. It was therefore expected that it would also GS 

01 
31 
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were assigned to either a treatment (Ritalin) or control 

(Placebo) condition under double-blind conditions. Subjects 

were carefully monitored on a weekly basis. On completion 

of four weeks on the treatment program each subject par

ticipated in three judgment tasks. 

All three tasks involved the subjects being presented 

stimulus cards containing several cues, upon which the sub

ject was to make a judgment. The interpersonal conflict 

task involved the subjects interacting with another child 

who had been trained to an opposite judgment policy. Dur-
Ci 

ing this task they were to resolve the differences in their J 
p 

conflicting policies. • 
4 

The interpersonal learning task involved the child's ^ 
St not only continuing to make judgments on the basis of 
Ml 

several cues, but also to predict the performance of his 91 

partner with whom he had just completed the conflict task. 

Results suggest that in the MCPL task medication was 

associated with a decrease in judgment behavior relative to 

the placebo group. These results were in the direction 

opposite that predicted by the hypotheses. Results concern

ing the IPC and the IPL tasks show equivocal results in that 

the treatment effects are frequently a result of other vari

ables such as age. 

Finally, the results were examined with reference to the 

strength of association measure and post hoc power. In most 

i 
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instances power was quite low, attesting to small treatment 

effects which may be a result of the small dosage of medi

cation or the minimal effect of methylphenidate on such 

cognitive processes in judgmental behavior. Due to the 

small sample size (n = 7) and the minimal dosage (10 mg per 

day), the results of this study cannot be considered con

clusive but rather await future replication. However, the 

effects of methylphenidate on cognitive functions such as 

learning and judgment are critical since this medication 

is so widely used with hyperkinetic children. While there 
f 

are several difficulties with this specific study, hopefully CI 
9 

the directions for future work has been clarified 
4 
1 
9 

$ 
3 
m 

I 
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APPENDIX A 

SYMPT0r4AT0L0GY IN IDENTIFICATION 

OF THE MBD/LLD CHILD 

(Task Force I) 

A. Test Performance Indicators 
1. Spotty or patchy intellectual deficits; achievement 

low in some areas, high in others. 
2. Below mental age level on drawing tests (DAP, HTP, 

etc.). 
3. Geometric figure drawings poor for age and measured 

intelligence. j 
4. Poor performance on block design and marble board 1 

tests. ' 
5. Poor showing on group tests (intelligence and 

achievement) and daily classroom examinations that j 
require reading. ; 

6. Characteristic subtest patterns on the WISC: i 
scatter within both Verbal and Performance Scales; 
high Verbal-low Performance; low Verbal-high Per- > 
formance. j 

I 

B. Impairments of Perception and Concept-formation I 
1. Impaired discrimination of size. • 
2. Impaired discrimination of right-left and up-down. 
3. Impaired tactile discriminations. 
4. Poor spatial orientation. 
5. Impaired orientation in time. 
6. Distorted concept of body image. 
7. Impaired judgment of distance. 
8. Impaired discrimination of figure-ground. 
9. Impaired part-whole discrimination. 

10. Frequent perceptual reversals in reading and in 
writing letters and numbers. 

11. Poor perceptual integration; cannot fuse sensory 
images into meaningful entities. 

C. Specific Neurologic Indicators 
1. Few, if any, apparent gross abnormalities. 
2. Many "soft," equivocal, borderline findings. 
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3. Reflex assymetry frequent. 
4. Frequency of mild visual or hearing impairments. 
5. Strabismus. 
6. Nystagmus. 
7. High incidence of mixed laterality and confused 

perception of laterality. 
8. Hyperkinesis. 
9. Hypokinesis. 

10. General awkwardness. 
11. Poor fine visual-motor coordination. 

D. Disorders of Speech and Communication 
1. Impaired discrimination of auditory stimuli. 
2. Slow language development. 
3. Various categories of aphasia. 
4. Frequent mild hearing loss. 
5. Frequent mild speech irregularities. 

E. Disorders of Motor Function 
1. Frequent athetoid, choreiform, tremulous, or rigid 

movements of hands. 
2. Frequent delayed motor milestones. 
3. General clumsiness or awkwardness. 
4. Frequent or gross visual-motor coordination. 
5. Poor fine or gross visual-motor coordination. 
6. Hyperactivity and/or hypoactivity. 

F. Academic Achievement and Adjustment (chief complaints 
by parents and teachers) 
1. Reading disabilities. 
2. Arithmetic disabilities. 
3. Spelling disabilities. 
4. Poor printing, writing, or drawing ability. 
5. Variability in performance—day to day or hour by 

hour. 
6. Poor ability to organize work. 
7. Slowness in completing work. 
8. Frequent confusion about instructions, yet success 

with verbal tasks. 
G. Disorder of Thinking Processes 

1. Poor ability for abstract reasoning. 
2. Thinking generally concrete, 
3. Difficulties in concept-formation. 
4. Thinking frequently disorganized. 
5. Poor short-term and long-term memory. 
6. Thinking sometimes autistic. 
7. Frequent thought perseveration. 
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H. Physical Characteristics 
1. Excessive drooling in the young child. 
2. Thumb-sucking, nail-biting, head-banging, and teeth-

grinding in the young child. 
3. Food habits often peculiar. 
4. Slow to toilet train. 
5. Easily fatigued. 

I. Emotional Characteristics 
1. Impulsive. 
2. Explosive. 
3. Poor emotional and impulse control. 
4. Low tolerance for frustration. 
5. Reckless and uninhibited; impulsive then remorseful. 

J. Sleep characteristics 
1. Body or head rocking before falling asleep. 
2. Irregular sleep patterns in the young child. 
3. Excessive movements during sleep. 
4. Sleep abnormally light or deep. 
5. Resistance to naps and early bedtime; seems to re

quire less sleep. 

K. Relationship Capacities 
1. Peer group relationships generally poor. 
2. Overexcitable in normal play with other children. 
3. Better adjustment when playmates are limited to 

one or two. 
4. Frequently poor judgment in social and interpersonal 

situations. 
5. Socially bold and aggressive. 
6. Inappropriate, unselective, and often excessive 

displays of affection. 
7. Easy acceptance of others alternating with with

drawal and shyness. 
8. Excessive need to touch, cling, and hold on to 

others. 

L. Variations of Physical Development 
1. Frequent lags in developmental milestones (motor, 

language, etc.). 
2. Generalized maturational lag during early childhood. 
3. Physically immature. Physical development normal or 

advanced for age. 

M. Characteristics of Social Behavior 
1. Social competence frequently below average for age 

and measured intelligence. 
2. Behavior often inappropriate for situation, and 

consequences apparently not foreseen. 
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3. Possibly negative and aggressive to authority. 
4. Possibly antisocial behavior. 

N. Variations of Personality 
1. Overly gullible and easily led by peers and older 

youth. 
2. Frequent rage reactions and tantrums when crossed 
3. Very sensitive to others. 
4. Excessive variation in mood and responsiveness 

from day to day and even hour to hour. 
5. Poor adjustment to environmental changes. 
6. Sweet and even-tempered, cooperative and friendly 

(most commonly the so-called hypokinetic child), 

0. Disorders of Attention and Concentration 
1. Short attention span for age. 
2. Overly distractible for age. 
3. Impaired concentration ability. 
4.. Motor or verbal perseveration. 
5. Impaired ability to make decisions, particularly 

from many choices. 



APPENDIX B 

THE LENS MODEL: COMPUTATIONAL 

PROCEDURES AND APPLICATIONS 

Introduction 

The "lens" model is becoming an increasingly popular 

paradigm for research in a wide variety of substantive 

areas: social judgment, multiple-cue probability learning, 

depression, therapist preference, cognitive strategies in 

schizophrenia, interpersonal learning and the effects of 

medication on cognitive processes, to name a few. Because 

of the increasing popularity of this method there has 

arisen the need for a practical, step-by-step guide to 

generating and interpreting the several indices derived 

from the model. 

Such a reference is particularly important in that it 

would serve two overlapping populations. First, it would 

serve the consumer of lens model research by clarifying the 

nature, derivation, and interpretation of lens model mea

sures. Secondly, and perhaps more importantly, it would 

serve the actual and potential producers of lens model re

search by its provision of clear directions for the compu

tation of the several indices. Thus, having mastered these 
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basic processes, on sample data, the basic principles and 

procedures could immediately be applied to the reader's 

own area of research endeavor. 

The authors of this paper would feel assured of its 

justification if an individual upon becoming familiar with 

it is able to (1) carry out the statistical analyses of a 

multiple-cue probability learning experiment and (2) is 

able to explain the major components of this analysis both 

on a conceptual and an operational level. Therefore, given 

some raw outcome data and access to a computer with basic 

correlational and multiple regression programs, the reader 

should be able to solve for such various statistical 

parameters as cue validities, cue dependencies, achieve

ment, the organizing principles of the task, task certainty, 

the cognitive policy of the individual, consistency, and 

knowledge. 

In order to adequately meet these objectives, a number 

of topics need to be covered. The paper is therefore 

divided into three sections. The first segment presents 

general background information, which includes an overview 

of the experimental technique, the psychology of Egon 

Brunswik, and a brief discussion of bivariate and multiple 

regression analysis. The second section is a detailed 

description of the components of the lens model, explained 

both on the operational level and the conceptual level. 
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Included in this section is an example of the model, where 

actual data are analyzed to illustrate how each of the out

come measures are obtained in practice. The final section 

involves information concerning how the indices are com

bined for group comparisons as well as several different 

variations of how the model has been used in research. 

Background Considerations 

Overview of the Experimental Technique 

Although the present paper is mainly concerned with 

demonstrating how the outcome measures of the lens model 

are operationally obtained, a brief overview of the experi

mental procedure is appropriate to help integrate the data 

analysis with the experimental procedures. 

A typical lens model procedure evaluating multiple cue 

probability learning might involve two different groups of 

subjects who received different medications, i.e. methyl

phenidate hydrochloride (Ritalin) or lactose placebo. 

After a suitable period of time on their respective regi

mens, the subjects would participate in a judgment task, 

where they would be required to judge the effectiveness of 

teachers. This would be accomplished by inferring the 

values of a criterion variable from data in the form of a 

series of 5 x 8 cards containing two scales (vertical 

bars); one bar is labelled "Intelligence," the second is 

labelled "Kindness," (see Appendix A). Each of the cues 
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(the vertical bars) have a different probabilistic relation 

to the criterion. During the task the subject would be 

presented forty cards, the heights of the bars varying on 

each trial. The subject's assignment is to evaluate the 

"teachers" on the basis of the cues. Subjects receive out

come feedback during the task; that is, for each card pre

sented, they are told the "correct answer" after making 

their own judgment. Thus, during the course of the forty 

trials, receiving feedback after each judgment, the subject 

will test several hypotheses as to which cue is the more 

important or useful in predicting the "correct" criterion 

value and may develop a combining strategy, using both cues 

to effectively predict the criterion. 

At the completion of the task, a number of outcome 

measures can be taken regarding the individual's perform

ance on the task. They include achievement (r ), consis-
a 

tency (R ) and knowledge (G). If the forty trials are 

broken down into two blocks of twenty trials each, it is 

possible to see the individual's gradual increase in 

accuracy (achievement), as well as the gradual development 

of consistency and knowledge as he gains experience with 
the task. 

The individual's different outcome scores (achievement, 

consistency and knowledge) can be combined with the other 

members of his respective group. Thus the two groups can 
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be compared on a number of measures; achievement, consis

tency, knowledge across the blocks of trials. Using such 

a technique then, it becomes possible to compare various 

groups (medicated-non-medicated, depressed-non-depressed, 

paranoid-non-paranoid) on a variety of indices. 

The question which inevitably comes up concerns the 

specific manner in which such indices as cognitive con

sistency are determined. How does this procedure measure 

task knowledge of the individual? How does this system 

take into account the interaction of the two systems: the 

organism and the probabilistic environment? These ques

tions can best be answered by examining Brunswik's theoreti

cal position briefly, and by examining the properties of 

bivariate regression analysis and multiple regression, and 

then proceeding to an actual example and the lens model, 

demonstrating how each of these measures are derived. 

Psychology of Egon Brunswik 

The lens model is a direct result of the theoretical 

position of Egon Brunswik thus a brief summary of Brunswik's 

work is appropriate. No attempt is made to describe fully 

the Brunswikian theoretical approach, as more complete 

explication has been accomplished elsewhere (i.e., Allport, 

1955; Hammond, 1965; Postman and Tolman, 1959). 

Egon Brunswik has provided psychology with a system of 

thought that is somewhat unique in its nature, describing 
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both a theory and a methodology for evaluating perceptual 

and cognitive behaviors (Brunswik, 1952, 1956). Brunswik 

believed that psychology should focus where behavior 

focused: the interaction between organism and environment. 

He felt psychology as an academic discipline had given far 

too much emphasis to the organism in isolation of its en

vironment. That is, Brunswik saw the organism intimately 

involved with, and responding to, his environment. There

fore any study of the organism should also carefully con

sider the environmental system and examine the interaction 

of the two systems. A second point emphasized by Brunswik 

concerned the uncertain nature of the ecology. He felt 

that most human learning takes place under probabilistic 

conditions, where the evidence available to the sensory 

apparatus of the organism has, at best, an uncertain rela

tionship with the objects of adaptive relevance. Stated 

somewhat differently, the objects of adaptive relevance 

cannot be predicted perfectly, and most events cannot be 

predicted from a single cue or source of information, but 

rather are best predicted by combining the sources of in

formation. On an operational level, if an individual wants 

to know if a potential mate is attracted to him, he has a 

choice of any number of cues upon which to base his judg

ment; a glance, a smile, friendly conversation (or the lack 

of it). Generally none of these cues perfectly predict 
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the situation, and further, the judgment is probably best 

made by using a combination of these cues. Thus given a 

probabilistic environment the organism must learn to 

identify the most important cues and come to use them 

effectively, in some cases by combining them for maximum 

efficiency. In this regard, the organism is a hypothesis-

testing "scientist" who attempts to identify the salient 

cues of the environment and combine them in order to maxi

mize his adaptation. 

From this view of man as a "scientist," searching for 

relevant "strategies" in an uncertain world, Brunswik pro

posed that psychology make use of "representative" design. 

This paradigm, permits the researcher to focus on three 

systems: the individual, the probabilistic environment, 

and the interaction of these two systems. The necessary 

and sufficient conditions of representative design are 

that (1) it should accurately reflect the probabilistic 

nature of the environment, and (2) it should represent in 

precise detail (quantitatively), the ability of the organism 

to cope with the environmental contingencies. 

Brunswik's notion of the probabilistic nature of cues 

within the environment is best represented by his lens 

model. This model has been further refined and conceptual

ized by Hammond (1955, 1966), and provides an approach for 

quantifying and measuring the processes involved in this 
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interaction between the organism and the environment. The 

lens model, however is a fairly complex paradigm, and as 

such, can be quite confusing to someone unfamiliar with 

its techniques of measurement, and its outcome measures. 

In terms of understanding the paradigm, hoviever, an ad

vantage arises from the fact that the model is based on 

two mathematical techniques: bivariate regression analysis 

and multiple regression analysis. That is, all of the in

formation that is obtained from the lens model is a product 

of one or both of these techniques. It is appropriate here 

to briefly review these two techniques, covering the rele

vant points of the techniques in order to make the experi

mental paradigm more meaningful, both on the conceptual and 

the operational level. For those individuals sufficiently 

familiar with these techniques, and the use of these tech

niques in judgment research, it is appropriate to pass over 

these sections and begin with the section on the lens model. 

Bivariate Regression Analysis 

Correlational techniques are vital to the lens model 

in that they describe the relationship between the cues and 

the criterion, as well as the cues and the subject's re

sponse. In briefly reviewing this method, bivariate re

gression techniques, also called correlational analysis, 

yields a single index which summarizes the relationship be

tween two variables. These correlation coefficients indi-
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cate the degree to which variation (or change) in one vari

able is related to variation in the other. A correlation 

coefficient not only summarizes the strength of association 

between a pair of variables but provides an easy means for 

comparing the strength of relationship between one pair of 

variables and another pair. 

Conceptually, what is happening in regression analysis 

is that two variables are crossplotted on a scattergram. 

A straight line is plotted on the scattergram such that the 

vertical distances of all the points to the line are mini

mized. The line itself is called the regression line. 

This line has a particular property, which is: no other 

straight line could be drawn through the scatterplot, which 

minimizes further the sum of the square of vertical dis

tances to the regression line. Any points which do not 

fall precisely on the regression line would be incompletely 

accounted for. The amount of "error" then, is the vertical 

distance from the point to the line. In actuality, these 

distances are squared and then added together. This summa

tion of the squared error distances is a measure of the 

total error involved, when the regression line is used for 

the prediction of the location of the data points. Con

sider the data presented in Table 1, involving the rela

tionship between two variables, variable Y and variable 

X. 
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TABLE 1 

EXAMPLE OF HOW A PAIR OF VARIABLES ARE 
DEPICTED IN REGRESSION ANALYSIS 

Y 

5 
2 
6 

10 
16 
14 
10 
16 

X 

1 
2 
6 
3 

10 
14 
16 
16 

Var Y, 

Regression 
Line 

Error 

The regression line, then, is a line which minimizes 

this sum of squared distances, and will serve as a better 

predictor than any other line. The general formula for 

this straight line is: Y = a + bX. Where "a" is called 

the intercept and is the value of Y at the point where the 

line crosses the Y (vertical) axis (X is zero there), and 

b is the slope of the line (it denotes how much Y changes 

for a one unit change in X). When the values of a and b 

are determined by a least-squares regression, b is called 

the regression coefficient. 

The Pearson product moment correlation coefficient, 

symbolized by r, is the major technique utilized in linear 

regression analysis. When the regression line of the P.M. 

coefficient has perfect fit to the data points in the 
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scattergram (no error), r takes the value of +1.0 or -1.0. 

A negative r does not mean a bad fit, rather it denotes an 

inverse relationship—as X becomes larger, Y tends to be

come smaller, or vice versa. A positive correlation means 

that X and Y tend to increase (or decrease) together. When 

the linear regression line is a poor fit to the data, the 

r value will be close to zero. 

Besides its role as an indicator of the goodness of 

fit of the linear regression, r is a measure of associa

tion, indicating the strength of the linear relationship 

between the two variables. The regression coefficient b 

does not serve this purpose; it merely denotes the slope 

of the line. When we want to know the strength and 

direction of a linear relationship, we consult r. If the 

value of r is close to zero, we can assume there is little 

or no linear relationship between the two variables. If 

the value of r approaches +1.0 or -1.0, we can assume 

there is a strong linear relationship. 

If the Pearson r is squared we get another statistic, 

2 2 

denoted as r . Actually, r is a more easily interpreted 

measure of association when our concern is with the 

strength of relationship rather than direction of relation

ship. (It ranges from a minimum of 0 to a maximum of 1.0). 
2 . 

Its usefulness derives from the fact that r is a measure 
of the proportion of variance in one variable "explained" 
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by the other variable. 

Variance is a measure of variability, or lack of 

homogeneity in a variable. When cases cluster close to 

the mean, variance will be small, and as the cases become 

more spread out, variance increases. The objective in 

correlation analysis is to determine the extent to which 

variation in one variable is linked to variation in the 

other. This framework of variance is directly analogous 

to the concept of product moment correlation and multiple 

correlation. That is, if we would like to predict the 

value of a psychology graduate student's GRE, our best 

guess would be the average (mean) for all of the students. 

The variance of Y (the GRE score) gives us an indication 

as to how far off our prediction is likely to be, since it 

is based on the sum of the squared distances of the cases 

from the mean of the variable. 

Now if we find some variable which happens to be 

linearly correlated with the GRE, such as GPA, our ability 

to predict the student's GRE will be improved. The pre

diction strategy is to compute the regression line and to 

predict that the value of the student's GRE is the point 

on the regression line corresponding to the student's GPA. 

If there is a high correlation, as measured by r, most of 

the data points will fall very close to the line, and the 

differences (errors) between our predictions and the true 
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values will be much smaller on the average, than the dis

crepancy which would occur by always predicting the mean 

value of Y. 

The size of the error is measured by the vertical 

distance from the actual data point to the regression line. 

These distances are squared and then summed together over 

all cases and divided by the number of cases minus one 

(n-1). This results in a statistic called residual vari

ance, that is, the amount of original (total) variance 

which cannot be explained by using the regression line as 

a prediction device. 

To put the discussion of regression analysis on an 

operational level briefly, an actual example might be 

helpful. Suppose we have to make a judgment about per

mitting a psychiatric patient to go on pass from the 

hospital. Further, we have available information which 

predicts fairly accurately the actual risk, on a scale of 

1 (low risk) to 20 (high risk). For the sake of the 

example, this information might be nurses' opinions. 

Statistically we could calculate the actual relationship 

between the nurses' opinions and the actual risk by using 

the product moment correlation technique. Consider the 

data in Table 2. 

It can be determined by observation that the actual 

risk values (Y) correlate fairly well with the nurses' 
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TABLE 2 

DATA USING NURSES' OPINIONS TO PREDICT PATIENT RISK 

Case No. Nurses' Opinion (X) Actual Risk (Y) 

1 15 16 

2 1 2 

3 9 10 

4 18 20 

5 5 4 

6 20 19 

opinion (X). Further, we can plot the points on a graph 

(Table 3), with the horizontal axis being the nurses' 

opinions, and the vertical axis being the dependent measure, 

namely actual risk. Then we can proceed to "fit" a regres

sion line to the data such that the squared vertical dis

tances from the line are minimized. More directly, however, 

by using the following formula, we can mathematically solve 

for the product moment correlation between the two vari

ables. 

r = Exy xy -̂  
2 2 

Ex Zy 
the resultant r = +.98. 

This would indicate the following: 

1) The positive correlation would indicate that 

as scores increases on one scale, they in-
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TABLE 3 

SCATTERPLOT DEPICTING THE RELATIONSHIP BETWEEN 
NURSES' OPINIONS AND PATIENT RISK 

Actual Risk (Y) 

18 

14 

10 

6 

2 »«^ 

I I I I I 

2 6 10 14 18 

Nurses' Opinion (X) 

creased on the other. 
2 

2) r indicates the proportion of variance in 

one variable "explained" by the other (96%). 

3) The error or residual variance contains 4% 

of the variance (i.e., the X variable ac

counts for approximately 96% of the variance) 

In addition to the previous information, a regression equa

tion can be determined which will predict the best possible 

estimate of the Y value. This regression equation takes 

the form Y = a + bx. In this particular case, the regres

sion equation is as follows: 

Y'est = .42 + 1.007(X). 

Using the above formula, each of the X values used in the 
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original data can be put into the equation determining an 

estimated score for the Y value (actual risk). For example, 

case 1: 

.42 + 1.007(15) = 15.52. 

Thus, while the actual risk score for observation one was 

16, the estimated Y score was 15.52. The difference be

tween the actual Y and the estimated Y score is the 

residual; residual = 16 - 15.52 = + .47. The residual 

being the error still remaining after we have established 

a predictive relationship. 

In summary, several points should be emphasized with 

regards to the product moment correlation coefficient. 

1) r is a single number which summarizes the 

relationship between variables. 

2) In obtaining the regression line of a scatter

plot, from which r is determined, all points 

from the line are minimized, that is, no 

other straight line could be constructed 

which would better reduce the distances of 

the points to the line. 

3) r is a measure of association indicating the 

strength of the linear relationship between 

the two variables. 

2 
4) r , perhaps a more direct, and useful index 

of strength of the relationship, indicates 
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the proportion of variance in one variable 

"explained" by another. Stated differently 

/. ̂  2 

(if our r = .50), we could estimate our Y 

variable 50% better with a knowledge of the 

X variable, than without it. 
2 

5) Residual variance (1-r ) is the amount of 

original variance which cannot be explained 

using the regression line. The regression 

strategy, however, involves the selection 

of weights such that the sum of the squared 

residuals is smaller than any other possible 

alternative values, and thus, although error 

is present, it is the best possible linear 

prediction strategy available. 

6) A regression equation can be determined to 

estimate the scores, it would however, pre

dict the regression line (the best possible 

fit to all of the data). 

This review of bivariate regression analysis is simply 

meant as a general review. Special emphasis has been given 

to those particular aspects of correlational analysis that 

are relevant to the lens model, to be described later. 
Multiple Regression Analysis 

The second Major technique used in the lens model is 

multiple regression analysis. Multiple regression is a 
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general statistical technique through which one can analyze 

the relationship between a dependent or criterion variable 

and a set of independent or predictor variables. Through 

multiple regression techniques, the researcher can obtain 

a prediction equation that indicates how scores on a number 

of independent variables can be weighted and summed to

gether to obtain the best possible prediction of the cri

terion variable. Further, the researcher would also ob

tain statistics that indicate how accurate the prediction 

equation is, and how much of the variation in the criterion 

variable is accounted for, by the joint linear influences 

of the predictor variables. 

The multiple regression technique involves the use of 

a linear equation of the form: 

Y' = a + b-X, + b^X_ ... b X . 1 1 2 2 n n 

Where Y' is the estimated value of the criterion value Y, 

a is a constant, and b is a weight to be multiplied times 
n 

its respective variable. The estimated value of Y is ob

tained by summing the products of the weights times their 

respective variable values, and adding this to the con

stant a. 

By correlating the Y' (estimated value) with the 

actual values, the researcher obtains a correlation index 

known as the multiple correlation index, designated as R. 

The upper case R indicates that it involves multiple 
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variables as opposed to the lower case r which involves 

only 2 variables. Further, the R value can be squared to 

obtain the index of strength of association, or amount of 

variance in the criterion variable accounted for by the 

joint linear influences of the predictor variables (this 

property was discussed in bivariate regression). In order 

to put this discussion of multiple regression on an oper

ational level, an actual example might be helpful. Using 

the same example as before, namely prediction of patient 

risk, on pass, we might use two variables to predict the 

risk score. The two predictor variables are nurses' 

opinion and medication used. Consider the data in Table 4, 

TABLE 4 

DATA INVOLVING TWO PREDICTOR VARIABLES TO 
PREDICT A CRITERION (Y) USING MULTIPLE 

REGRESSION TECHNIQUES 

Independent (Predictor) Var iables Dependent Var iab le 

Case No. Nurses ' Opinion (X.) Medication (X2) Actual Risk (Y) 

1 

2 

3 

4 

5 

6 

8 

1 

5 

10 

2 

10 

7 

1 

3 

1 

5 

4 

15 

1 

9 

18 

5 

20 
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By product moment correlation techniques the results 

shown in Table 5 are obtained. 

TABLE 5 

CORRELATIONS 

Variable 

BETWEEN EACH 

2. 

OF 

1 

THE THREE VARIABLES 

3. 

1. X^ .13 .992 

2. X2 .203 

3. Criterion 

It can be clearly seen that variable one is highly 

correlated with the criterion and variable two has a slight 

relationship with the criterion.' Further, a regression 

equation to predict the actual risk of any given case has 

the following form: 

Y' = - .79469 + 1.87862 (X̂ ) + .24467 (X2). 

This equation indicates that variable one should be 

multiplied times 1.87, and variable two times .244. These 

products should then be summed, and added to the constant 

(-.794) for the optimal prediction of the criterion, the 

estimated risk score. 

Each set of predictors of the previous example (vari

ables one and two values), can be multiplied through the 

equation to determine an estimated risk score, as well as 

a residual score as shov/n in Table 6. 
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TABLE 6 

DETERMINATION OF THE ESTIMATED CRITERION VALUE (Y'), 
AND THE RESIDUAL FOR EACH CASE, BY INSERTING 

THE ORIGINAL RAW DATA SCORES INTO 
THE REGRESSION EQUATION 

Trial 

1) 

2) 

3) 

4) 

5) 

6) 

^1 

8 

1 

5 

10 

2 

10 

^2 

7 

1 

3 

1 

5 

4 

est 

15.94 

1.32 

9.33 

18.23 

4.18 

18.97 

Actual Y 

15 

1 

9 

18 

5 

20 

Residual 

-.94 

-.32 

-.33 

-.23 

.81 

1.02 

If the estimated risk scores (determined by the re

gression equation), are correlated with the actual risk 

scores, a multiple R is obtained: (R = .99). This indi

cates that we can predict the criterion 98% better with a 

knowledge of the two variables, than without either. 

In summary: 

1) R is a single number which summarizes the 

relationship between multiple predictor 

variables, and one criterion variable. 

2) R is a measure of association indicating the 

strength of the linear relationship between 

the estimated Y value and the actual Y value. 

3) The multiple R can be squared to indicate the 
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amount of variance explained by the predictor 

variables. 

4) A regression equation can be solved for, 

which will estimate any given score on the 

basis of the multiple predictor scores. 

Again, it should be emphasized that this brief review 

does not attempt to describe fully the mathematical or 

theoretical foundations of multiple regression, but rather 

attempts only to highlight those aspects of multiple re

gression that are used in the lens model. It is hoped that 

this review will provide a foundation for an effective 

operational understanding of the lens model to follow. 

The Lens Model 

Introduction 

The lens model may be viewed as an attempt to repre

sent graphically one situation in which an individual is 

trying to make judgments about an unknown event. He has 

available certain sources of information, none of which 

predict the event perfectly. Some of these sources of 

information are more useful or important in predicting the 

event than others. The task of the individual in this 

situation is to identify the most useful sources of infor

mation and learn how to use them skillfully. In many 

situations he must learn how to combine the sources of in

formation to improve his "best bet." 
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The lens model is a shema then, in which the inter

action of the organism and the environment, can be studied 

with all its probabilistic contingencies (see Figure 1). 

Ye on the left side of the lens represents an event which 

the judge (Ys) would like to predict. However, all the 

judge has available to him are cues or signs, designated 

^1' ^2* Some of these cues are more helpful than others 

in predicting this unknown event (Ye). None of the cues 

perfectly predict the event. To put the model on a more 

concrete level, the criterion (Ye) might be an actual 

evaluation of how good a teacher is. This score could be 

measured on a scale of 1 (poor teacher) to 20 (excellent 

teacher). In this case, the judge doesn't know exactly 

what that teacher's true score is, but he makes an 

"educated" guess, based on certain pieces of information 

(cues) available to him. These cues might be (1) intelli

gence, and (2) kindness. The middle of the lens represents 

these cues (X^, X2) available to the judge. The right side 

of the leris Ys represents the individual's judgment about 

the teacher's true score. 

In an MCPL task the judge would be presented with a 

series of "cases," with all of the cues being present on 

each case, but different levels of each cue being repre

sented in each of the cases. Therefore, over a number of 

trials, where the cue values (X^, X2) are varied, it is 
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BRUNSWIK LENS MODEL 

Environment 
Achievement (fg) 

Organism 

3̂ys 

Ecological Validities (r^) Cue Utilization (r^) 

e 

Fig. 1. Diagram of the Brunswik Lens Model 
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possible to observe differences or variations in the 

judge's estimate (Ys). 

To clarify the discussion, it would be appropriate 

to take some actual data and follow the experimental 

process, from the presentation of the cues to the final 

outcome measures. For this exercise, a two-cue task will 

be utilized. That is, the subject will be presented two 

cues or two sources of information over a series of trials, 

upon which to base his judgment about an unknown criterion 

variable. As such, the model can be described as shown in 

Figure 2. It should be noted that the lens model can use 

a number of cues, it is for clarity and simplicity that a 

two cue task is used here. 

Ys 

(Criterion "-•-...,̂  .̂..--'-̂  (judgment) 
variable) 

Fig. 2. Diagram of a two cue lens model task. 

Procedurally this situation will involve a judge being 

presented two quantified sources of information in the form 

of a series of bar graphs. On the basis of this informa-
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tion, they would be required to judge the effectiveness of 

teachers. This would be accomplished by inferring the 

various scale values of a criterion variable from data in 

the form of a series of 5 x 8 cards containing two scales 

(vertical bars); one bar is labelled "Intelligence," the 

second is labelled "Kindness" (see Appendix A). Each of 

the cues (the vertical bars), have a different probability 

relation to the criterion variable. During the task, the 

subject would be presented forty cards, with varying 

heights of the two bars. The subjects' task is to evaluate 

"teachers" on the basis of the cues. Subjects receive out

come feedback during the task; that is, for each card 

presented, they are told the "correct answer" after making 

their own judgment. 

Following a series of six trials, the experimenter 

might obtain a set of data similar to the data in Table 7. 

In terms of the statistical analysis of the data from 

the lens model, the operations can be broken into three 

major groupings. The first involving an analysis or the 

probabilistic environment (environmental analysis), the 

second involving the determination of the subject's use of 

the cues (cue utilization analysis), and finally, measures 

involving the interaction of the two systems. 

In the environmental analysis, we are taking into 

account the notion of a probabilistic environment. It 
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TABLE 7 

SAMPLE DATA FROM A MULTIPLE CUE 
PROBABILITY LEARNING TASK 

Trial 

1 

2 

3 

4 

5 

6 

(1) 
Actual 

Criterion S 

15 

1 

9 

18 

5 

20 

core 

(2) 
Cue 
1 

7 

1 

3 

1 

5 

4 

(3) 
Cue 
2 

8 

1 

5 

10 

2 

10 

(4) 
Subject's 
Response 

16 

2 

10 

20 

4 

19 

should be remembered that, fundamental to Brunswik's 

theoretical position, most human learning takes place under 

probabilistic conditions. Under these circumstances, an 

important piece of information is, how probabilistic is the 

environment? Is it one of high certainty, or low cer

tainty? This question is answered by determining how well 

each of the cues individually predict the criterion, and 

then by determining how well the combination of the cues 

predict the criterion. 

Individual Cue Validities 

The first block of information to be obtained from the 

model concerning the environmental analysis is each of the 

individual cue validities. Cue validity is an index of the 
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usefulness of that cue in predicting the criterion. 

The usefulness of a given cue to the task is reflected 

by the ability of the cue to predict the criterion score 

over a series of trials. Thus the cue validity index is 

obtained by examining the degree to which variation (or 

change) in each cue varies consistently with variation in 

the criterion score over the series of trials. If the two 

vary consistently we can say they are related and we can 

set about to predict the criterion from the cue value. The 

greater the relationship between the two, the more con

sistently they will covary. Another way of looking at this 

relationship would be to state that the cue which covaries 

most consistently with the criterion, and hence, would 

predict the criterion best, is the most important cue in 

the task. 

As mentioned in the section on bivariate regression 

techniques, the product moment correlation is an index 

which measures linear covariation between two variables 

and hence would provide an index of the linear predictive-

ness of the two. Therefore by correlating the individual 

cue with the criterion score over the series of trials, the 

actual "usefulness" of each of the cues in the prediction 

of the criterion can be determined. In mathematical nota

tion: 

Individual Cue Validity = r Ye, Xn. 
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Using the sample data presented in Table 7, individual 

cue validities can be determined by correlating cue 1 with 

the criterion (correlating column one with column two), and 

also by correlating cue 2 with the criterion (column one 

with column three). 

By actually computing this correlation, the following 

coefficients are obtained: 

Cue 1 - Criterion, r = .20 

Cue 2 - Criterion, r = .99 

It can be seen that the cues have differential "use

fulness" or predictiveness in completing the task (the 

prediction of the criterion score over a series of trials). 

Cue 2 is by far the better predictor, with cue 1 having a 

slight relationship to the criterion. In this way it can 

be said that cue 2 has a higher usefulness in the predic

tion of the criterion than cue 1. Further, by the proper

ties of the product moment correlation technique, mentioned 

earlier, it can be said that cue 2 accounts for ninety-

eight per cent of the variance in the criterion, and one 

can predict the criterion ninety-eight per cent better with 

a knowledge of cue 2 than without it. Cue 1 accounts for 

only four per cent of the variance in predicting the cri

terion. 

In the preceding analysis of individual cue validities, 

we are examining the relationship between each cue and the 
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criterion, the left portion of the lens model, diagram-

matically, this can be shown as in Figure 3. 

r = .20 

r = .9" 

(criterion) 
2 

(cues) 
Ecological Validity 

Fig. 3. Diagram of the individual cue validity por
tion of the lens model. 

In summary, individual cue validity is simply an index 

of the usefulness of a particular cue in predicting the 

criterion. Operationally, this is a product-moment corre

lation between the cue and criterion over the series of 

trials. In the model (Figure 2), each of the cue validity 

indices are located on the left side of the model, and 

designated r X̂ ,̂ Ye, etc. (there is an index for each cue). 

By comparing these indices, it is possible to get an idea 

of which cues are more relevant to the prediction of the 

criterion, and which are less important. 

Operational Principles ol_the Environment 

The second source of information to be extracted from 

the data concerning the environmental analysis involves the 
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operational principles of the environment. 

It should be recalled that, according to Brunswik's 

theoretical position, most human learning takes place under 

probabilistic conditions (conditions which are not ab

solutely certain), and that the individual increases his 

"best bet" in his adaptation to the environment by com

bining sources of information to maximize his predictions. 

In the preceding section, the elements that were examined 

were the individual cues and their importance to the task. 

No measures were obtained which looked at the combination 

of the cues for maximum prediction. The following index 

involves the combining of cues for maximum prediction. In 

examining the operational principles of the environment 

(the left side of the model), we are determining how the 

cues could be weighted and combined for maximum potential 

prediction of the criterion score. This development of a 

combining strategy involves solving for a regression equa

tion such that the weighting scheme yields the closest 

possible mathematical approximation of the actual criterion 

score on the basis of the cue values. A result of this 

regression strategy is that the experimenter can determine 

what weighting strategy the subject must use for maximum 

prediction of the criterion (maximum achievement). 

Operationally, what takes place is that the cues are 

combined as predictors to predict the criterion score (Ye). 
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This mathematical operation will yield a multiple regres

sion equation as follows: 

Y'e = (b̂  X^) + (b2 X2) 

Estimated Criterion = (beta x cue,) + (wt̂  x X^) 
Score wt 1 2 2 

where the best possible estimated criterion score is ob

tained by multiplying each of the cues by their respective 

beta weights, and then combining these products. From the 

regression equation then, the weighting scheme which the 

subject must use for optimal prediction is obtained. 

In terms of the example data, presented in Table 7, 

the cues, columns two and three, are used as predictors 

to predict the criterion, column one. The resulting 

optimal weighting scheme (the regression equation obtained 

from the example data) is as follows: 

Y'e = -.794 + .244(X^) + 1.87(X2). 

Thus it can be seen that the optimal weighting 

strategy determining the estimated criterion score is ob

tained by giving heavy emphasis to cue two, with slight 

emphasis to cue one. It should be emphasized, however, 

that the weighting scheme only tells one the best possible 

weighting scheme given the cues and criterion value. It 

does not tell how well this equation predicts, only that 

it is the best strategy. How well the equation predicts 

is obtained from the index of task certainty to follow. 

In summary, the operational principles of the environ-
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ment involves the notion of combining cues for optimal pre

diction of the criterion. Operationally this is obtained 

using a multiple regression strategy, which solves for a 

set of weights such that the cues can be combined for maxi

mum prediction of the criterion. This weighting scheme is 

the one which will have to be used by the individual for 

maximal prediction in the task. 

Task Certainty 

The final measure to be extracted from the data con

cerning the environmental analysis is the index of task 

certainty. 

In the preceding section on operational principles, 

a weighting scheme was developed which maximizes the pre

diction of the criterion score on the basis of the cues. 

A qualification must be placed on the strategy however, 

in that it does not tell us how well the equation predicts, 

it only tells us that it is the best possible one to pre

dict. For example, we could develop a regression equation 

to predict the risk of crib death, and the resultant equa

tion would be the one which maximizes our prediction on 

the basis of the sources of information. However, even 

though it maximizes our prediction, it may only account for 

ten per cent of the previously "unknown," and still fail to 

account for ninety per cent of the variance. In contrast, 

in another problem area, such as pilot success in flight 
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training, our regression equation might account for ninety-

five per cent of the previously unknown variance, thus 

giving us almost perfect predictability. In both cases, 

our equations "optimize" the potential predictiveness, but 

the equations themselves tell us little about how well the 

equations predict, or stated differently, how much of the 

error variance is accounted for by the regression strategy. 

This is the purpose of the index of task certainty. It 

tells us how well our combining strategy works. Task cer

tainty then, may be viewed conceptually as an index of the 

potential predictability of the criterion on the basis of 

all of the cues. 

The index of task certainty is obtained from the re

gression techniques involved in the operational principles 

of the environment section previously discussed. It will 

be remembered that the resultant regression equation 

yielded a weighting scheme for the optimal combination of 

the sources of information (cues) in the prediction of the 

criterion. Further, the regression equation yielded an 

estimated criterion score. Since the estimated scores are 

the ones we can predict consistently, then by correlating 

these "best estimates" with the actual criterion score, 

using product moment correlation techniques, we can obtain 

an index of how well the two covary together. The greater 

this covariation, the greater the relationship and, hence. 
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predictability. Thus, task certainty is simply a correla

tion between the estimated criterion scores and the actual 

criterion scores. In mathematical notation: 

Task Certainty = r Y'e, Ye. 

Operationally, this index is solved for in two steps. 

First, each of the two cue values over the six trials, are 

inserted into the regression equation to yield an estimated 

criterion score for each trial. Second, these estimated 

criterion scores are correlated with the actual criterion 

scores. The greater the correlation, the more the pre

dictiveness, and hence, the greater the task certainty. 

Using the example data from Table 7, the estimated 

criterion scores are solved for. These estimated criterion 

scores are then correlated with the actual criterion 

scores to yield the index of task certainty. The original 

cue values, the estimated criterion score (obtained from 

the operational principles analysis), and the actual cri

terion scores are shown in Table 8. If the actual cri

terion scores (Ye) are correlated with the estimated scores 

(Y'e), (over the six trials), the result will be the Index 

of Task Certainty, Re. 

In this case Re = .994. When this index is squared, 

it yields a measure of the amount of variance in the cri

terion (Ye) that can be accurately estimated using the 
2 

combination of the two cues. Re = .98, thus 98 per cent 
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TABLE 8 

THE RESULT OF INSERTING THE CUE VALUES INTO THE REGRESSION 
EQUATION TO YIELD THE ESTIMATED CRITERION SCORE WHICH 
IS THEN CORRELATED WITH THE ACTUAL CRITERION SCORE, 

TO YIELD THE INDEX OF TASK CERTAINTY 

Cue 
1 

7 

1 

3 

1 

5 

4 

Cue 
2 

8 

1 

5 

10 

2 

10 

Cr 
Estimated 
iterion (Y'e) 

15.94 

1.32 

9.33 

18.23 

4.18 

18.97 

Actual 
Criterion 

15 

1 

9 

18 

5 

20 

(Ye) 
Residual 
(Ye-Y'e) 

-.94 

-.32 

-.33 

-.23 

.81 

1.02 

of the variance in the task can be accounted for using the 

two cues (2 per cent cannot be account for). In this case, 

the task is a very certain, predictable task. 

In summary, task certainty or environmental predic

tability is an index which tells us the degree of potential 

predictability within the task itself. Consequently, task 

certainty sets an upper limit on potential achievement. 

Task certainty is measured by taking into account all of 

the sources of information (cues) in the task, in the form 

of a multiple regression equation predicting the best 

possible prediction of the criterion. The actual certainty 

index (Re) is obtained by correlating the estimated cri

terion scores with the actual criterion scores over a 

\ 
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series of trials. The closer the index is to 1.0 the 

greater the certainty, the closer to zero, the less the 

certainty. 

In this section we have described how the environ

mental analysis involves individual cue validities, task 

requirements of the environment, and task certainty. The 

common element of all of these measures is that they in

volve information about the environment. The following 

s-ection involves measures concerning the subject's use of 

the cues. Within the model, the following analysis con

cerns the right side of the lens. 

Individual Cue Dependencies 

Cue utilization or cue dependency is an index which 

tells us the extent to which an individual is using a par

ticular cue (or source of information). This is obtained 

by examining the degree to which one cue varies consistently 

with the subject's response over the series of trials. If 

the two measures covary consistently we can say that they 

are related. The greater the relationship between the two, 

the more accurate the prediction will be. Another way of 

looking at this relationship would be to state that the cue 

which predicts the judge's response best is (mathematically 

speaking), the cue he is utilizing most in his cognitive 

judgmental strategy. 

By correlating each of the individual cue values with 
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the judge's responses, over a series of trials, the actual 

utilization of each of the cues in predicting the criterion 

can be obtained. In mathematical notation: 

Cue Utilization = r Ys, Xn. 

As this index approaches 1.0, the subject is depending 

increasingly upon the particular cue and, hence, the more 

important that cue is to him in the task. Conversely, as 

the cue validity index approaches zero, the subject is not 

relying on the cue, and it can be said to be irrelevant in 

his cognitive strategy. 

Using the example data in Table 7, cue dependencies 

can be determined by correlating the subject's response 

(column 4) with the cue values (columns 2 and 3) over the 

trials. By actually doing the correlational analysis the 

following coefficients are obtained: 

Cue 1 - Criterion, r = .127 

Cue 2 - Criterion, r = .999 

Here, it can be seen that the cues are differentially 

used by the subject, in that cue 2 has a stronger relation

ship with his responses (i.e., as cue 2 values go up, so do 

his, and as cue 2 values go down, so do his). This rela

tionship does not obtain between cue 1 and the judge's re

sponses, thus we can infer that the judge is depending most 

on cue 2 to make his judgments. Further, we can say that 

by knowing a value of cue 2 we can predict his response 99% 
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better than we could without it. It can also be determined 

that the judge is placing little or no value at all on cue 

1, in that by knowing a particular value of cue 1, we 

could predict the response less than one percent of the 

time. 

In terms of the lens model diagram, cue dependencies 

are concerned with the right side of the model. When the 

correlations have been solved for, they could be placed 

in the model as demonstrated in Figure 4. 

X. 

r = .12 

r = .9 

Ys 

X. 

Fig. 4. Diagram demonstrating the subject-cue rela
tionship obtained from the sample data. 

In summary, cue utilization is an index which tells us 

how much the subject is depending upon a particular cue. 

The cue utilization index is obtained by using correla

tional techniques, correlating the cue values and the sub

ject's responses. In the model, each of the cue utiliza

tion indices are located on the right side of the model. 

There is an index for each cue in the task, and they are 



225 

designated r X^ Y^, etc. By comparing these indices, it 

is possible to see which of the cues are being used most 

by the subject, and which are being used least. 

Cognitive Policy of the Individual 

In the section on the operational principles, the 

weighting scheme for maximal prediction was determined. 

It is also possible, within the paradigm, to determine 

how the individual is combining the cues in order to make 

his judgments. This analysis involves solving for the 

cognitive policy of the individual. This particular part 

of the analysis involves the notion that if we can find 

some weighting scheme to multiply times the sources of 

information available to the subject (the cues) such that 

we can accurately approximate the judge's response on each 

trial of a series of trials, then we have identified the 

weighting strategy the subject must be using to make his 

judgments. Operationally, the method for determining the 

cognitive policy of the individual is the multiple re

gression technique. In order to "capture" an individual's 

policy, the cue values are combined as predictors to pre

dict the subject's response. When the example data from 

Table 7 are used, the cues, columns two and three are used 

as predictors to predict the judge's response, column four. 

If these operations are carried out, the multiple regres

sion equation to predict the subject's response on the 

A 
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basis of the two cues, has the following form: 

Y's = .14 + (1.94 X Cue 2). 

In terms of the individual's cognitive policy, he 

seems to be depending totally on cue two. It should be 

emphasized, however, that although this is the best pre

dictor of the subject's response, it says nothing about 

how accurately the equation predicts the response. This 

will be dealt with in the following section. 

Two additional points should be emphasized on the 

issue of cognitive policy. First; the beta weight equation, 

or regression equation is a mathematical reconstruction of 

the subject's cognitive processing; and second, the 

weighting scheme is optimized, that is, no other regres

sion equation could predict the subject's actual response 

with less error than the optimized equation. Therefore, 

the regression equation is the best possible linear re

construction of the subject's cognitive processing of the 

task cues. 

Consistency 

Again, as was the case in the operational principles 

analysis the regression equation obtained in determining 

the cognitive policy of the individual is simply the equa

tion which predicts the criterion best, but there is no 

indication of how well it predicts. This is the function 

of the index of consistency. Consistency may be seen as a 
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measure of how consistently the subject uses his weighting 

strategy over the series of trials. The underlying ratio

nale in the measure of consistency involves the notion: 

the better we can predict the subject's response on the 

basis of the cues available to him, the more consistently 

he must be using his weighting policy. 

Operationally, consistency is a correlation between 

the estimated responses and the actual responses. This 

index is determined in two steps. The first step involves 

inserting each of the two cue values (over the trials) 

into the regression equation to solve for the estimated 

responses. Then these estimated responses are correlated 

with the actual responses to determine the index of con

sistency. Using the example data from Table 7, each of 

the cue values, and estimated responses are shown, along 

with the actual responses in Table 9. 

When the actual response scores (Ys) are correlated 

with the estimated response scores (Y's), over the six 

trials, the result is the Index of Consistency. 

Consistency = r Ys, Y's. 

In this case, the Consistency score is .998. When 

this is squared, R^ = .997 indicating that the subject 

consistently maintained his weighting strategy across the 

trials, and further, that 99% of the variance in his re

sponse can be accounted for by the linear regression 
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TABLE 9 

EACH OF THE CUE VALUES, AND THE RESULTING ESTIMATED 
RESPONSE, AS WELL AS THE ACTUAL RESPONSE 

FROM EXAMPLE DATA 

Cue 
1 

7 

1 

3 

1 

5 

4 

Cue 
2 

• 8 

1 

5 

10 

2 

10 

Estimated 
Response Y's 

15.74 

2.08 

9.88 

19.62 

4.03 

19.62 

Actual 
Response 

16 

2 

10 

20 

4 

19 

Ys 
Residual 
(Ys-Y's) 

.26 

-.08 

.11 

.37 

-.03 

-.62 

equation. The previous section involved measures concern

ing the subject's use of the cues. The final measures. 

Achievement and Knowledge, involve indices measuring the 

interaction of the two systems (the environment, and the 

subject). 

Achievement 

Achievement is an index of overall performance, or the 

degree of accuracy the judge has attained in predicting the 

criterion. This is assessed by examining the covariation 

between the subject's judgment score and the criterion 

score over the series of trials. Again, when they covary 

consistently we can say that they are related. This rela

tionship is measured by the degree to which we can predict 
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the criterion from the subject's response. The index of 

this covariation is again the product moment correlation. 

Correlating the criterion variable (Ye) with the 

judge's response (Ys) over a series of trials yields an 

index of the accuracy the judge has in predicting the 

criterion score. In mathematical notation: 

Achievement = r Ye, Ys. 

Using the example data in Table 7, the achievement 

index is obtained by correlating the subject's actual re

sponse (column 4) with the actual criterion score (column 

1). The resultant achievement index is: 

R = .999. a 

Thus, we can say that the judge accounts for ninety-eight 

per cent of the variance in the criterion score in his 

completion of the task. Further, his achievement in the 

task is almost maximal. 
m-

Knowledge 

The final measure to be obtained is Knowledge (G). 

This particular choice of a descriptive term may be some

what misleading, because when we speak of "knowledge" we 

are frequently alluding to mastery of an intellectual task. 

This, however, is not the precise meaning to which the 

outcome measure from the lens model is referring. The 

model views learning as being made up of two distinct 

components, which are independent, and yet frequently 
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identified as a single measure. The first of these two 

components involve the individual's being aware of the 

requirements of a task, but not be able to perform it well. 

The second component refers to the subject's being able 

to perform the task consistently. Perhaps an example will 

make clear this distinction. A young boy may have an 

awareness of the requirements of putting on makeup, but 

may not be able to skillfully complete the task. In this 

case, it would surely be inaccurate to state that the boy 

has no knowledge of the task (because he can't perform 

well), but rather, it would be more appropriate to say 

that the boy has an awareness, a knowledge, but he cannot 

perform the task skillfully. 

Following this argument, achievement can be broken 

down into two components, knowledge or awareness, and skill

ful performance (consistency) in the lens model. Thus, in 

any measure of achievement in a learning or judgmental 

task, there is a knowledge and a consistency component, 

which are in fact independent measures, and both of which 

can be measured by the lens model. 

In terms of examining learning in a developmental 

framework; in the early stages, an individual initially 

gets a "feel" as to the requirements of the task, and 

gradually develops his skill on the basis of this "aware

ness" of the task requirements. Thus we might expect 
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knowledge to precede the skillful performance of a task. 

A second point which should be made, is that in a case of 

poor performance on a learning or judgmental task, the 

performance may be the result of inadequate knowledge 

(awareness of the task requirements) or of poor skill in 

implementing the knowledge. Thus it becomes important to 

be able to unravel these two components empirically. In 

terms of the paradigm, knowledge may be seen as the extent 

to which the subject has correctly detected the properties 

of the task. It shows the degree to which the relation 

between the weights given to the cues by the subject 

matches the weights given the cues by the task. 

It will be recalled that the weights given to the 

cues by the task are identified in the operational prin

ciples analysis. Further, the weights given the cues by 

the subject are identified in the cognitive policy analysis. 

Thus a measure of knowledge could be obtained by comparing 

the weighting schemes of these two regression equations, 

to see how similar they are. The more similar, the greater 

the knowledge. Since a simple comparison of the two 

weighting systems is awkward, a more precise measure of 

knowledge or G is obtained by correlating the estimated 

criterion scores with the estimated subject's responses 

over a series of trials. In mathematical notation: 

Knowledge = r ^.^^ y's. 
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This strategy is appropriate, in that the only way a 

high knowledge score (G) could result, would be if the two 

weighting schemes were similar over the series of trials. 

To the degree that the two weighting schemes weren't similar, 

a lower G score would result. Stated differently, this 

measure is understandable in that a subject's estimated 

judgment, Y's, could only correlate highly with the en

vironmental predictability score Y'e, over a series of 

trials, 2f and only if the subject's weighting scheme was 

t», , b^ 
isomorphic with environmental weights, or if, -= =- = 

task 
^] ' ^2 isomorphic with = , • v^. subject 

Knowledge or G then, is simply an index indicating a 

similarity between the weighting scheme used by the en

vironment, which we have identified as best conceptualized 

by the regression equation estimating operational principles 

and the weighting scheme used by the individual, which is 

best conceptualized by the regression equation estimating 

cognitive policy. The index G, is obtained by correlating 

the best estimate of the criterion Y's with the best esti

mate of the subject Y's. 

Knowledge (G) = rY'e, Y's. 

This measure involves taking each of the estimated 

criterion scores Y'e and correlating them with the estimated 

subject response scores Y's, as shown in Table 10. 
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The resultant R = .997. 

TABLE 10 

THE Y'e AND ITS CORRESPONDING Y's (OBTAINED 
FROM THEIR RESPECTIVE REGRESSION 

EQUATIONS) 

Y'e Y's 

15.95 15.73 

1.32 2.03 

9.33 9.88 

18.23 19.62 

4.18 4.03 

18.97 19.62 

It should be noted at this point that the only way G 

could be high is if Y's values varied similarly to Y'e 

values across a21 trials. The only way this would be 

possible is if the subject weighted the cues in a similar 

manner to the task requirements. 

Knowledge is therefore, an index of how well the sub

ject has correctly detected the properties of the task. 

This correct detection can be assessed by correlating the 

subject's estimated response scores with the estimated 

criterion scores of the task. 

TO this point in the analysis, we can characterize 

this subject as performing extremely well on this block of 
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trials (r^ = .98). Also this subject was very consistent 

in his responding pattern over the block of trials (Rs = 

.99), and further the subject had a clear awareness (know

ledge) of the requirements of the task (G = .99). This 

performance of the individual within the probabilistic 

environment could be depicted as shown in Figure 5, which 

shows not only the individual performance indices, but also 

the relation between the cues within the environment. 

In closing, the lens model provides a methodological 

approach in which the two interactive systems (the ecology 

and the organism's cognitive representation of it) may be 

adequately studied. The model also provides a number of 

sources of information, namely; (1) achievement, (2) indi

vidual cue utilization by the subject, (3) the cognitive 

policy of the individual, (4) consistency, (5) individual 

cue validities, (6) operational principles of the environ

ment, (7) task certainty, and finally, (8) knowledge. 

Two of the components yielded by the paradigm, con

sistency and knowledge have provided experimental psychology 

with a methodological technique for the untangling learning 

(the acquisition of habits), and performance (the use of 

habits) . This is a particularly important accomplishment, 

as prior to the development of this design there was no 

viable methodology to differentiate between what one knows 

and how effectively one implements that knowledge. In fact. 
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in many early learning studies, the acquisition of know

ledge was assumed to be "proven" by the skillful applica

tion of that knowledge. 

An excellent summary of the statistical procedure 

utilized in analyzing the paradigm is displayed in schematic 

form in Figure 6. 

The Lens Model in Research 

In order to utilize the lens model in research several 

considerations need to be made. Further, there are several 

variations of the lens model utilized in research. For 

these reasons, this final section has been added to the 

paper, to clarify these methodological issues in lens 

model research. 

Group Comparisons 

To this point, the paper has dealt with the solving 

for an individual's outcome measures. As suggested in the 

section concerning the overview of the experimental tech

nique, these individual's outcome measures can be combined 

with other members of his respective group, and standard 

analysis of variance techniques can then be applied, com

paring one group to one or more other groups. 

It should be recalled, however, that the outcome 

measures; achievement (r^), consistency (Rs) and knowledge 

(G) are correlation indices. Therefore, before these 
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indices can be used in analysis of variance procedures, it 

is necessary to transform them into z scores by using 

Fisher's r to z transformation table, found in most intro

ductory statistical texts. Once the correlation indices 

have been transformed into z scores, the z scores can be 

combined with other member's z scores. They can then be 

used to perform analysis of variance procedures comparing 

different groups. 

Variations of Lens Model Research 

The final point to cover involves the lens model's 

being used in a variety of studies: (1) clinical judgment 

studies, (2) multiple cue probability learning studies, and 

(3) interpersonal learning studies. Although the three re

search areas are clearly divergent, the underlying model 

remains generally unchanged. There is a slight variation 

in the interpersonal learning tasks, however, it is merely 

an extension of the general model as presented here. 

Clinical Judgment Studies 

The lens model in clinical judgment studies involves 

the "capturing" of an individual's cognitive policy (the 

individual's cognitive "regression equation"). Within the 

framework of the lens model. Figure 1, these research 

studies involve the right side of the lens. In a typical 

clinical judgment problem, one is interested in which cues 
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and what combination of those cues an individual is using 

to make a judgment. For example, one might be interested 

in determining what cues a psychologist utilizes in esti

mating suicidal risk. In order to answer this question, 

the experimenter first obtains a list of all possible 

cues. Then the psychologist would be required to judge 

the suicidal risk of a series of subjects. This judgment 

is accomplished by the individual's judging the risk 

score from data presented in the form of 5 x 8 cards, con

taining a series of vertical bars (one bar for each cue). 

Over the task, the judge is presented with a number of the 

cards, with varying heights of the bars. At the conclusion 

of the task, the individual's judgments can be correlated 

with the cues, and a multiple regression equation estab

lished. This regression equation is a mathematical re

construction of the individual's cognitive strategy, show

ing how he weighted the particular cues in making his 

judgments. 

An example of the lens model as applied to clinical 

judgment is Todd (1954), "A Methodological Study of 

Clinical Judgment," where Todd examined which cues the 

clinician was using in estimating intellectual ability from 

Rorschach responses. Other examples of the lens model as 

applied to clinical judgment, involve capturing the cogni

tive policy of nurses (Bailey, 1967), stockbrokers (Smith, 
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1972), and expert horse-race handicappers (Slovic, 1973). 

Multiple Cue Probability Learning Tasks 

When the lens model is applied to multiple cue prob

ability learning (MCPL) tasks, the experimenter is in

terested in how the subject performs under different levels 

of certainty within the environment. For example, Gillis 

(1965) used the lens model to analyze schizophrenic think

ing. The task was for a group of schizophrenics to make 

judgments about a distal variable. Gillis manipulated the 

degree of certainty, thus, he was able to compare how the 

schizophrenic groups did under different conditions of 

certainty. 

In another variation of this approach, Gillis (1965) 

evaluated how the subjects learned a task under differing 

cue utilization requirements. The subjects were evaluated 

under three environmental conditions ranging from one in 

which primary predictive emphasis was placed on a single 

cue, the other two having little or no predictive efficiency, 

to one where predictive emphasis was dependent upon the 

combining of the cues to predict the distal variable. The 

results indicated that the schizophrenics performed best 

under conditions where a single cue predicted the correct 

response. 

Thus, in MCPL tasks, the methodology permits the re

searcher to examine (1) how the individual performs in 



241 

multiple cue probability learning tasks, and/or (2) how the 

subject performs under differing levels of environmental 

certainty. 

The Lens Model and Interpersonal Learning 

Now that the basic paradigm has been summarized, the 

extension of this model to the area of interpersonal 

learning, one- and two-system cases as described by Hammond 

(1973) , is an important one as all human learning consists 

of certain changes in the relations between a person and 

his environment. These changes can be as simple and indi

vidual as an eyeblink or as complex and interpersonal as 

"falling in love." 

Both types of learning are, of course, essential to 

human existence, and normally are not independent. The 

scientific study of human learning, however, has concen

trated almost exclusively on the one-system case to the 

neglect of interpersonal learning. 

The interpersonal learning (IPL) task is built around 

the basic lens model with a few variations. The IPL task 

consists of three phases, an objective task learning phase, 

a conflict resolution phase, and an interpersonal learning 

phase. Phase one, the task learning phase requires that 

two subjects separately learn a standard multiple-cue, 

probability task. The tasks require the subject to predict 

the various scale values of a criterion from data provided 
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by several cues, each having a different probability rela

tion to the criterion variable. Subjects are trained in 

such a way that each subject develops a different set of 

cue dependencies; for example, subject one learns to de

pend most on Cue A, and least on Cue B. Subject two 

learns the reverse set of dependencies. Each cue dependency 

may be specified by the experimenter. This procedure not 

only assures that each subject will have something to learn 

about the other in later stages, but also provides a means 

of specifying precisely what and how much the subject will 

have to learn. In effect, the subjects are "reared" in 

two different settings. 

In phase two, following their separate training, sub

jects are required to work together on a task which appears 

identical to the training task; they are not informed of 

their differences in training. Furthermore, the new common 

task has a set of cue validities which is different from 

those learned by either subject. The statistical proper

ties of the new task may be arranged by the investigator 

to suit his purposes; most often the common task has cue 

validities exactly midway between those learned either by 

subject one or two. 

On each stimulus presentation in the common task, both 

subjects make known to one another their individual judg

ments about a criterion variable and then agree upon a 
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joint judgment. A number of such trials involving first 

an individual judgment of the criterion variable (made 

privately on paper) and then a joint judgment, provide the 

experience necessary for each subject to learn about the 

other. After these trials, phase three is begun, involving 

a new set of trials in which each subject is required to 

(a) make his own private judgment about the criterion 

variable from each stimulus situation and (b) predict what 

judgment the other subject will make about the same stimu

lus array. 

The paradigm is summarized in Figure 7. Information 

obtained from the objective task learning phase, phase 1, 

is essentially the same information obtained from the 

original paradigm, namely, the achievement (ra) of each 

individual in predicting the criterion value on the basis 

of the cues, task uncertainty (Re), control (R_), and 

knowledge (G). 

In phase two, the interactive phase, the major indices 

of concern are agreement, and consistency. 

In phase three, the Interpersonal Learning Phase (IPL), 

the crucial measure is an index of achievement; achievement, 

or predictive accuracy, here is the prediction of one's 

partner's score across trials. This step provides the data 

presented in Table 11. 

A comparison of columns 2 and 3 and columns 1 and 4 
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TABLE 11 

OUTCOME DATA OBTAINED FROM THE PREDICTION 
PHASE OF THE IPL TASK 
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(1) 
Own 

Judgment 

X. 

(2) 
Prediction 

for S^ 

X. 

(3) 
Own 

Judgment 

X. 

(4) 
Prediction 

for S, 

X. 

X. X. X. X. 

n 
X 
n 

X 
n 

X 
n 

make it possible to evaluate the extent to which each S has 

learned to predict the responses of the other on the basis 

of the cue values as a result of his experience with the 

other. These growth curves of interpersonal learning may 

be studied under various conditions. In addition, it is 

also possible to determine consistency scores (R^) and 

knowledge scores (G) for the individuals in the inter

personal learning phase. 

Examples of the lens model as applied to interpersonal 

learning are Balke, Hammond and Meyer (1973), "An Alterna

tive Approach to Labor-Management Negotiations." A second 
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example is Gillis (1973), "The Effects of Selected Anti-

Psychotic Drugs on Objective Task Learning, and Inter

personal Learning with Acute Schizophrenics." 

The Lens Model Equation 

This paper would not be complete without pointing out 

the complex interrelationship which exists between the 

indices, r , R , R , and G obtained from the lens model. 
d o 6 

In general, this relationship indicates that achievement 

(r ) is a function of consistency (R^), task certainty a s 

(R ) and knowledge (G). This interrelationship is sue-

cinctly shown in an abreviated form of Tucker's (1964) 

lens model equation: r = G R R . In explaining this 
a e s 

interrelationship, it is readily apparent that achievement 

(r ) is limited by task certainty (R^). That is, if the a e 

predictability in the environment is low, then the per

son's ability to perform well will be limited by the de

gree of predictability. Further, accepting the limits 

set by R , achievement then is a function of a person's 

knowledge (G) and consistency (Rg) • That is, for a person 

to perform optimally, both his awareness of the task re

quirements (G) and his consistency (R̂ ) must be 1.00. If 

either are less than unity, the subject's achievement (r̂ ) 

will be prevented from reaching its upper limit (Hammond 

and Summers, 1972). For example, if G were unity indicat

ing that he had perfect knowledge of the task requirements 
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and Rg was less than unity, performance would be less than 

optimal (e.g. that performance obtainable under the limi

tations of task certainty, R^). An example of less than 

optimal performance involving high knowledge but low con

sistency might be an individual with a good driving history 

(e.g. he has a high awareness of the requirements of how to 

drive well (high G)), who, under the effect of alcohol was 

inconsistent in the control of his knowledge and was unable 

to keep his car on the road. 

Conversely, a subject might have perfect consistency 

(Rg) , but low knowledge (G), indicating that his cognitive 

system was not appropriate to the task system, which would 

also prevent achievement from reaching optimum. An ex

ample of less than optimal performance resulting from high 

consistency but low knowledge might be one of our early 

ancestors, who, in attempting to insure a good harvest, 

consistently sacrificed an animal to the gods (high R ), 

who however, was unaware of the actual requirements of the 

task, such as fertilizing the ground (low G), and conse

quently his achievement would be lower than optimal. 

In summary, in a case of less than optimal performance 

on a learning or judgmental task, the performance may be 

the result of inadequate knowledge (awareness of the task 

requirements) or of poor skill in implementing the know

ledge (consistency). Thus it becomes important to be able 
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to unravel these two components empirically. 

For example, in psychopharmacological research, where 

drug X increases performance, does it accomplish this by 

increasing cognitive consistency (R̂ ) or rather does it 

increase knowledge of the requirements of the environment 

(G)? In this sense, the lens model not only permits re

searchers to examine the level of human learning or judg

ment, but also, it enables researchers to disentangle 

learning (the acquisition of habits) and performance (the 

use of habits). This is accomplished by determining r , 

Rg, and G for a number of individuals. By making use of 

the lens model equation (r̂  = R^ G), the investigator can 

compare groups on their judgmental accuracy (r ) and 

further set about to explain the source of the differences 

that occurred (e.g. low knowledge (G), or insufficient 

consistency (Rg)). One can thus learn not only how groups 

differ in judgmental performance but why they differ. 

Summary 

The lens model provides a method by which the rela

tionships between the systems of critical importance to 

psychology (the ecology and the organism's representation 

of it) may be empirically studied. The model generates a 

number of statistical indices for evaluating these two 

systems including (1) achievement, (2) individual cue 

utilization by the subject, (3) the cognitive policy of 
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the individual, (4) consistency, (5) individual cue validi

ties, (6) organizing principles of the environment, (7) 

task certainty, and (8) knowledge. 

The lens model, particularly as implemented in the 

techniques of Hammond and his associates allows the in

vestigator to confront individuals with tasks which are 

formally representative of those he typically encounters. 

The capacity to adequately represent these conditions 

renders the model valuable with regard to a considerable 

range of problems of interest to psychology. Perhaps most 

important, the ecology, the organism's representation of 

it and the interaction between the two can be quantitatively 

assessed. Hopefully this summary of the critical quantita

tive indices provided by the paradigm and their derivation 

will enhance both the reader's understanding of the model 

and his ability to apply it. 
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APPENDIX C 

PARENTS CONSENT FORM 

HIGH PLAINS CHILDREN'S TRAINING CENTER 

Plainview, Texas 

I hereby authorize the use of drugs approved by the Food 
and Drug Administration—namely Ritalin, and placebo—for 
the treatment of symptoms of hyperactivity in my child 

Those drugs will be administered by mouth. The doctor 
has explained to me the nature of treatment, the alter
native methods of treatment available and that the drugs 
have been widely tested and are FDA approved. She has 
also described the possible side effects of the drugs and 
explained that my child will be evaluated on a weekly 
basis so that any necessary changes in medication can be 
made. I understand that for research purposes evaluations 
of the child's behavior will be made by the doctor, his 
teacher, and myself during the course of the study. 

I understand that I can withdraw consent for the use of 
the drugs at any time and that other treatment will not 
be withheld. 

Signature 

Date 
Witness 
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APPENDIX E 

CIBA-GEIGY SCALE OF HYPERACTIVITY— 

PARENT'S QUESTIONNAIRE 

Instructions: Listed below are items concerning children's 
behavior or the problems they sometimes have. Read each 
item carefully and decide how much you think your child has 
been bothered by this problem during the past £ weeks. In
dicate your choice by circling number to right. 

Problems of Eating 

Picky and finicky 
Will not eat enough 
Overweight 

Not 
At All 

1 
1 
1 

Just a 
Little 

2 
2 
2 

Pretty 
Much 

3 
3 
3 

Very 
Much 

4 
4 
4 

Problems of Sleep 

Restless 
Nightmares 
Awakens at night 
Cannot fall asleep 

1 
1 
1 
1 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

Fears and Worries 

Afraid of new situations 
Afraid of people 
Afraid of being alone 
Worries about illness 

and death 

1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

Muscular Tension 

Gets stiff and rigid 
Twitches, jerks, etc. 
Shakes 

1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

NOTE: COMPLETE ALL ITEMS 
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Not Just a Pretty Very 
At All Little Much Much 

Speech Problems 

Stuttering 
Hard to understand 

1 
1 

2 
2 

3 
3 

4 
4 

Wetting 

Bed Wetting 
Runs to bathroom 

constantly 

Complains of Following 
Symptoms Even Though 
Doctor Can Find Nothing 
Wrong 

Headaches 
Stomach aches 
Vomiting 
Aches and pains 
Loose bowels 

Problems of Sucking, 
Chewing or Picking 

Sucks thumb 
Bites or picks nails 
Chews on clothes, 

blankets, or others 
Picks at things such 

as hair, clothing, 
etc. 

Childish or Immature 

Does not act his age 
Cries easily 
Wants help doing things 

he should do alone 
Clings to parents or 

other adults 
Baby talk 

1 

1 

1 
1 
1 
1 
1 

1 
1 

1 
1 

1 
1 

2 

2 

2 
2 
2 
2 
2 

2 
2 

2 
2 

2 
2 

3 

3 

3 
3 
3 
3 
3 

3 
3 

3 
3 

3 
3 

4 

4 

4 
4 
4 
4 
4 

4 
4 

4 
4 

4 
4 

NOTE"! COMPLETE ALL ITEMS 
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Not 
At All 

Just a 
Little 

Pretty 
Much 

Very 
Much 

Trouble with Feelings 

Keeps anger to himself 
Lets himself get pushed 

around by other 
children 

Unhappy 
Carries a chip on his 

shoulder 

Over-Asserts Himself 

Bullying 
Bragging and boasting 
Sassy to grown ups 

Problems Making Friends 

Shy 
Afraid they do not 

like him 
Feelings are easily 

hurt 
Has no friends 

Problems with Brothers 
and Sisters 

Feels cheated 
Mean 
Fights constantly 

Problems Keeping Friends 

Disturbs other children 
Wants to run things 
Picks on other children 

1 
1 

1 
1 
1 

1 

1 

1 
1 

1 
1 
1 

1 
1 
1 

2 
2 

2 
2 
2 

2 

2 

2 
2 

2 
2 
2 

2 
2 
2 

3 
3 

3 
3 
3 

3 

3 

3 
3 

3 
3 
3 

3 
3 
3 

4 
4 

4 
4 
4 

4 

4 

4 
4 

4 
4 
4 

4 
4 
4 

Restless 

Restless or over active 
Excitable, impulsive 
Fails to finish things he 

starts—short attention 
span 

1 
1 

2 
2 

3 
3 

4 
4 

NOTE" COMPLETE ALL ITEMS. 
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Not 
At All 

Just a Pretty Very 
Little Much Much 

Temper 

Temper outbursts, ex
plosive and unpre
dictable behavior 

Throws himself around 
Throws and breaks 

things 
Pouts and sulks 

1 
1 

1 
1 

2 
2 

2 
2 

3 
3 

3 
3 

4 
4 

4 
4 

Sex 

Plays with own sex 
organs 

Involved in sex play 
with others 

Modest about his body 

Problems in School 

Is not learning 
Does not like to go 

to school 
Is afraid to go to 

school 
Daydreams 
Truancy 
Will not obey school 

rules 

1 
1 

1 

1 

1 
1 
1 

2 
2 

2 

2 

2 
2 
2 

3 
3 

3 

3 

3 
3 
3 

4 
4 

4 

4 

4 
4 
4 

Lying 

Denies having done 
wrong 

Blames others for his 
mistakes 

Tells stories which did 
not happen 

Stealing 

From parents 
At school 
From stores and other 

places 

1 

1 

1 

1 
1 

2 

2 

2 

2 
2 

3 

3 

3 

3 
3 

4 

4 

4 

4 
4 

NOTE": COMPLETE ALL ITEMS 



APPENDIX E—Continued 

F i r e - S e t t i n g 

S e t s f i r e s 

Trouble with Police 

Gets into trouble with 
police 

Why? 

Not 
At All 

Just a 
Little 

Pretty 
Much 
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Very 
Much 

Perfectionism 

Everything must be just 
so 

Things must be done same 
way every time 

Sets goals too high 

Additional Problems 

Inattentive, easily 
distracted 

Constantly fidgeting 
Cannot be left alone 
Always climbing 
A very early riser 
Will run around between 

mouthfuls at meals 
Demands must be met 

immediately—easily 
frustrated 

Cannot stand too much 
excitement 

Laces and zippers are 
always open 

Cries often and easily^ 
Unable to stop a repeti

tive activity 

1 
1 

1 
1 
1 
1 
1 

1 

1 

1 
1 

2 
2 

2 
2 
2 
2 
2 

2 

2 

2 
2 

3 
3 

3 
3 
3 
3 
3 

3 

3 

3 
3 

4 
4 

4 
4 
4 
4 
4 

4 

4 

4 
4 

NOTE: COMPLETE ALL ITEMS 
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APPENDIX E—Continued 

Acts as if driven by 
a motor 

Mood changes quickly 
and drastically 

Poorly aware of sur
roundings or time 
of day 

Still cannot tie his 
shoelaces 

Please add any other 
problems you have 
with your child. 

1 

1 

1 

1 

Not Just a Pretty Very 
At All Little Much Much 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

Overall Evaluation of Child's Activity in the Home 
(Conclusion should be based on totality of preceding 
evaluation) 

(120)* 1. Poor 3. Good 
2. Fair 4. Excellent 

NOTE: COMPLETE ALL ITEMS. 



P4 

>̂  
H 
Q 
iz; 
H 
0 .̂ 
04 
< 

« 
CO 
< 
EH 

1 ^ 

0̂  
U 
S 
S 
<: 
«r« 
r—i 

o Oi 
t l 

Q 
Oi 
< 
u 
m D 
HP 

D 
H 

CO 

o 
W 

Pi 

X 

w 

O c 3 > G D r - . ( X ) i r ) ^ r o c j _ o 

L_J I I 1_J L_JI I I_J 

260 



APPENDIX G 

NUMERICAL VALUES FOR EACH OF THE CUES AND 
FEEDBACK FOR THE MCPL TASK 

Trial Cue 1 Cue 2 Y Feedback 

1 2 7 5 
• 2 8 9 18 
3 4 10 7 
4 5 8 10 
5 1 6 2 
6 9 2 16 
7 7 2 15 
8 3 9 6 
9 7 6 14 

10 9 5 19 
11 6 10 14 
12 3 8 6 
13 8 7 15 
14 1 1 2 
15 5 3 9 
16 10 1 18 
17 2 5 5 
18 10 4 20 19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 8 
31 2 
32 10 
33 9 
34 1 
35 8 
36 4 

6 3 11 
4 4 8 
3 4 7 
7 1 16 
6 10 12 
2 7 3 
5 5 11 
6 5 12 
4 6 8 
3 9 7 
7 6 14 

9 15 
2 6 
8 20 
8 17 
3 2 
4 16 
1 9 
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APPENDIX G--Continued 

Trial Cue 1 Cue 2 Y Feedback 

37 9 2 16 
38 1 8 3 
39 5 10 9 
40 10 3 18 



APPENDIX H 

VERBAL INSTRUCTIONS FOR THE MCPL TASK 

After a period of time during which some rapport was 

established, the following instructions were given. 

"Well were going to play a game today. In 

this game we use thermometers. Has your mother ever showed 

you how a thermometer works? Remember when you're sick, 

your mother puts the thermometer in your mouth, and a line 

moves up the thermometer. The line tells us how much 

temperature you have." 

"Now look at this thermometer. Does this person have 

much of a temperature?" (A bar graph is drawn on a page 

and filled approximately half way. 

Child makes his response ("not very much," "some," 

"a little," "a lot"). Experimenter either responds "Yes, 

that's right," or "No, see it only comes up part of the 

way." This exercise is repeated until the child under

stands the functional relation between the "length" of the 

line and the amount of temperature present (note, only 

ordinal values such as more of—less of are used at this 

stage). 

"Now we can use thermometers or bar graphs to measure 
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all kinds of things. For example we could use one to 

measure how far a boy could kick a football. If it comes 

all the way up to the top, this person is the best kicker 

of all. If it only comes up a little, like this, he can't 

kick very far at all. If it comes up half way, then it 

means he is a pretty good kicker, not the best, not the 

worst. Now, can this boy kick the football very far? 

The experimenter then draws another bar graph and 

fills it approximately one-fourth of the way up. After 

which the child makes his response. Again this exercise 

is repeated until the child has the notion of the functional 

relationship between the bar and the ability to kick a foot

ball. 

"When you play football, do you find that you're 

better at some things than at others? For example, you 

may be better at throwing the ball than catching it." 

Child agrees. 

"This time, we're going to use the thermometers to 

decide how good a football player a guy is. But we're 

going to use two thermometers. This one tells us how well 

he can kick the ball, and this one tells us how well he 

can throw the ball. Now look at this boy, this thermometer 

tells us how well he can kick, and this one tells us how 

well he can throw." (Experimenter draws a stick outline of 

a person, with two bar graphs on his chest, one is labeled 
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kick, the other, throw). 

First, I want you to describe this boy to me. Can he 

kick very well? Can he throw very well? Now is he a very 

good football player? (Child responds, a little, O.K., 

pretty good, great, etc.). The response is simply acknowl-

edged. 

This exercise is repeated over a series of trials in 

order that the child becomes accustomed to making judgments 

on the basis of the slightly novel stimulus materials. 

"Now we're going to do this some more, but this time 

we're going to give the person a grade. The grade is be

tween one and twenty. Twenty is the very best, and one is 

the worst. Ten is about in the middle." (The experimenter 

then draws a scale from one to twenty, and labels the 

dimensions 1, 5, 10, 15, 20 as worst, below average, aver

age or in between, pretty good but not best, and best, 

respectively. In addition marks are also made for each 

value 2, 3, 4, etc. 

"Now here is another football player, here is how well 

he can kick, here is how well he can throv\7. First describe 

him to me in your own words." (Child describes.) "Now 

let's give him a score. Do you think he's the best? The 

worst? Where do you think he falls? What score should we 

give him?" 

This exercise is repeated over several trials for the 
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child to become accustomed to making quantified judgments 

using several cues. Once the child is accustomed to using 

the novel sources of information in making quantified 

judgments, the experimental (teacher task) is begun. 

"Now we're going to do the same thing as before, ex

cept this time we're going to give the teacher a grade. 

This bar tells us how much the teacher likes her students, 

and this one tells us how smart she is. Now first of all, 

describe this teacher to me." 

Child describes the teacher in terms of how much the 

teacher (1) likes the students, and (2) how smart the 

teacher is. 

"Now let's decide how good of a teacher she is, and 

give her a grade between one and twenty just like before." 

Child makes his judgment. 

"V7hat did you give the teacher?" Well, her grade was 

ten. That was pretty good though. Let's try again, and 

see if• you can guess how good a teacher this one is." 

(Experimenter shows the child the second card, and the 

child makes his judgment. The "correct" answer is then 

given the child. This procedure is continued with the 

child for at least forty trials or until criterion behavior 

is met, (sixteen responses in twenty within two points of 

the correct response), after which the task is terminated. 
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APPENDIX I 

NUMERICAL VALUES FOR EACH OF THE CUES AND 
FEEDBACK FOR THE IPC TASK 

Trial Cue 1 Cue 2 Y Feedback 

1 1 3 6 

2 10 9 18 

3 1 6 5 

4 3 8 13 

5 6 7 14 

6 9 1 8 

7 3 10 15 

8 9 6 14 

9 8 7 16 

10 6 10 13 

11 9 8 16 

12 4 1 7 

13 1 2 2 

14 2 9 14 

4 2 7 

4 1 7 

3 5 7 

4 3 8 

6 1 5 

4 9 12 
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APPENDIX J 

VERBAL INSTRUCTIONS OF THE IPC TASK 

"O.K., now we are going to play the game again, but 

this time we are going to play it with another person. 

First of all we're going to give this teacher a grade, so 

lets give this leader a grade. Write it down where it 

says my_ answer . . . Now John what did you give this 

teacher?" (child responds). "O.K., now what did you give 

this teacher?" (addressing other child). Well, now what 

I want you to do is to talk to each other about why you 

gave the teacher the score you did, and arrive at an 

agreed upon score. Do you know what agree means?" (No). 

"Well you agree when you, John, want to go to Six Flags 

for 8 hours and you. Bill, only want to go for 3 hours, 

so you both give a little and together decide to go for 

5 hours. Now talk over your scores on this first teacher, 

and agree on an answer together, and write it down where 

it says our answer." 

This procedure is followed throughout the IPC task. 
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APPENDIX K 

NUMERICAL VALUES FOR EACH CUE OF THE IPL TASK 

Trial Cue 1 Cue 2 

8 

10 

6 

7 

9 

1 

5 

3 

2 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6 

9 

2 

5 

1 

8 

6 

10 

8 

8 
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APPENDIX L 

VERBAL INSTRUCTIONS FOR THE IPL TASK 

"This time we are going to play the game just like 

before, except that I'm going to see how well you 'mind 

read' the other person. Did you know you can 'mind read?' 

Well I bet you can." 

"Look at this first teacher and give her a score 

just like before and write it down where it says my 

answer." (Pause). "Now what I want you to do is to 

guess what your partner's answer is going to be, and 

write it down where it says my partner's answer. I'll 

just show you the cards, and you write down your answers and 

then your partner's answers. Don't say anything now. O.K., 

how about this teacher?" 
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