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CHAPTER I 

INTRODUCTION 

Purpose and Scope 

Concept formation is considered to be one of the most 

important aspects of learning (Bourne, 19 66; Kendler and 

Kendler, 19 62). Langer (19 57) argued from a philosophical 

point of view that the ability to conceptualize is unique 

to humans, while Anderson (19 59) considered it the most 

salient facet in making man man. 

Early attempts by psychologists to analyze concept 

formation were undertaken in a scientific vain. These at

tempts focused on the subject's conscious experience when 

given tasks such as naming a superordinate for a subordinate 

or a part for a whole (Kendler, 19 61). This introspective 

analysis was succeeded by Hull's (1920) work aimed at the 

establishment of quantitative relationships between stimulus 

and response. He viewed concept formation as a process of 

generalized abstraction which involved the discrimination 

of a particular element common to a variety of stimuli. 

Skinner (1953) described the concept formation process 

in a reinforcement paradigm. He believed any property of 

a stimulus which was present when a response was reinforced 

acquired a degree of control over that response. Such con

trol continued to be exerted when the particular stimulus 



property involved inhered in other combinations. Extending 

Skinner's model into a mathematical framework. Bourne and 

Restle (1959) found two processes necessary for concept 

formation. The first was conditioning to relevant cues, 

while the second involved adaptation to irrelevant cues. 

These authors further maintained that the rate of concept 

learning was influenced by the proportion of relevant cues 

in the stimulus object and the probability that such cues 

were present at the time of reinforcement. 

Another position which also emphasized discrimination 

in the concept formation process was introduced by Harlow 

(19 59). He presented the idea of learning set and indicated 

that the only necessary component for concept learning was 

the elimination of both responses and response tendencies 

inappropriate to a particular learning situation. Repre

senting a perceptual paradigm, Gibson (1959) asserted that 

discrimination rather than association was the basic process 

necessary for conceptualization. Gibson (1959) felt that 

the phenomenal world was selected, abstracted and differen

tiated by the subject with no need for intervening processes. 

The theories of Hull (1920) , Skinner (1959), Bourne and 

Restle (1959), Harlow (1959) and Gibson (1959) emphasized 

the elimination of responses to irrelevant cues in concept 

formation. These authors suggested implicitly that a stimu

lus equivalence generated in the process of concept formation 



was found in some physical property of the object which 

became discriminated from its other properties. 

An alternative position represented by the work of 

Kendler and D'Amato (1955), Miller and Dollard (1941) and 

Osgood (19 57) suggested that concept formation took place 

as a result of an acquired stimulus equivalence based on 

the acquisition of a common mediating response. In the 

framework of Kendler and D'Amato (1955) and Kendler (1961), 

items such as cornflakes and watermelon which had no osten

sible physical similarity shared a common characteristic 

of food. Asch (1952) also noted the influence of mediating 

responses in conceptual behavior; he believed, however, that 

the mediating responses were perceptual rather than verbal. 

All of the mediating or common response theories placed 

significance on the responses brought by the subject to the 

concept formation task. Kendler (19 61) felt that such re

sponses were capable of generating stimuli which might inter

act or compete with environmental stimuli in controlling a 

subject's behavior. 

Some studies on conceptual behavior have been carried 

out with clinical patients, particularly schizophrenics 

(Epstein, 1953; Vigotsky, 1934). Interest in organic dis

turbances in conceptual behavior stemmed from the work of 

Goldstein and Scheerer (1941) and Goldstein (1948) with 

brain-injured war veterans. Goldstein and Scheerer (1941) 



demonstrated a significant reduction in abstract behavior of 

patients with clinical evidence of brain dysfunction. 

Wechsler (1958) indicated that the loss of ability for con

ceptual thinking and the rigidity of thought processes ex

pected on the basis of neurological theory were found in the 

Wechsler intelligence test profiles of individuals with 

organic impairments. When abstract thought was necessary 

Strauss (1944) noted that children with organic brain syn

dromes often made uncommon responses and tended to group 

objects by insignificant details. According to Rabinovitch 

(19 54) and Krippner and Herald (19 64), one of the most 

salient characteristics of children who manifested learning 

disabilities as a result of minimal brain dysfunction was 

great difficulty in conceptual thinking, particularly in 

regard to such abstractions as time, size, distance, and 

number. 

In order to consider deficits in concept formation in 

terms of psychoneurological learning disabilities, further 

examination of the process of conceptualization is required. 

Conceptualization refers to both the ability to abstract and 

to categorize objects. Experiences that are abstracted can 

be observed whereas the class or category that forms a con

cept is not in itself observable. Johnson and Myklebust 

(1967) indicated that research evidence concerning the pre

cise manner in which learning disorders and concept formation 



were related was not yet available. If such information 

were available, it would assist classroom teachers in 

imparting instruction more efficiently and effectively in 

language arts areas such as reading and writing, in the 

pre-symbolic concepts of size, number and form, and in the 

various areas of quantitative thinking including conserva

tion of quantity, one-to-one correspondence, and ordinal 

and cardinal systems of counting. The purpose of the 

study was to investigate the cognitive-intellectual and 

motivational-reward variables affecting conceptual behavior 

in children with learning disabilities. Particular emphasis 

was placed on the number concept. 

Definition of Terminology 

In the Introduction of the paper the terms concept for

mation and learning disabilities were introduced. Since 

both of these terms have diverse meanings in the literature 

(Bourne, 19 66; Johnson and Myklebust, 19 67), it seems wise 

to examine each term more comprehensively. One of the pri

mary variables investigated in the study was motivation. 

Patterson (1971) indicated there were an increasing number 

of complex studies executed utilizing token reinforcement 

to control motivation in academic settings. A review of 

these investigations is presented in a separate section. 



Concept Formation 

The term concept commonly is used as a synonym for idea. 

In experimental psychology a concept is said to exist when

ever two or more distinguishable objects have been grouped 

together and set apart from other objects on the basis of 

some common characteristic (Bourne, 1966). The process of 

learning a new concept is one important aspect of•conceptual 

behavior, so it usually is referred to as concept formation. 

Kendler (19 61) indicated that concept formation implied a 

two part process involving both acquisition and utilization 

of a common response to dissimilar stimuli. One of the most 

important requirements of this process was discovery and 

identification of the relevant attributes among the many 

which varied from stimulus to stimulus. 

Bourne (19 66) indicated that the cognitive demands 

placed on the subject in a concept formation task could be 

divided into three categories. Implicit in each category 

was an underlying rule describing the cognitive process by 

which the subject arrived at the correct response. He des

ignated them as the affirmative, conjunctive, and disjunctive 

rules. In a concept formation task when utilization of the 

affirmative rule led to the correct response, the subject 

was presented with displays of a red triangle, a green tri

angle and a blue triangle and asked to affirm or deny tri

angularity. If/ on the other hand, utilization of the 



conjunctive rule led to the desired outcome, the subject was 

rewarded only when he responded to a stimulus display that 

was both red and triangle. Fina]ly, if the disjunctive rule 

was in effect, the subject was rewarded for affirmation of 

either a red or triangle stimulus. The affirmative condi

tion was considered to be the first to occur developmentally. 

One form of conceptual behavior is number conception. 

Unfortunately most theories underlying number conception 

utilize a developmental approach as opposed to a discussion 

of the rules, cognitive processes or task demands placed on 

the subject in this type of conceptual behavior. 

Theories of Number Conception.--The most noted theory 

underlying the development of the number concept in children 

stemmed from the work of Piaget (1952). He conceived the 

development of number concepts as a particular application 

of his general theory of intelligence. The central idea of 

Piaget's theory is that rational behavior and the production 

of rational solutions to problems involving numbers develop 

from a more primitive form of egocentric thinking which does 

not operate with categories that are well-defined, articu

lated and self-consistent. According to Piaget (Baldwin, 

1967) child development was divided into four main periods: 

infancy, the preoperational period, the period of concrete 

operations and the period of formal operations. The cogni

tive development underlying number conception occurs 
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primarily during the preoperational period and the period of 

concrete operations. This development was felt to occur in 

three stages (Piaget, 1952). The first stage, called the 

stage of global comparisons, occurs about age six in the 

normal child. Judgment about numerical concepts is largely 

determined by the child's perception, so that if a per

ceived configuration is changed, the numerical judgment made 

about the situation is likely to be changed. The second 

stage which occurs about age seven is called the intuitive 

stage. The child learns that quantity and number are attri

butes of objects or sets of objects which remain invariant 

under perceptual transformation. The third stage occurring 

at about age eight is called the operational stage. The 

child's judgment of the number begins to manifest stability 

and self-consistency, but still is performed only on per

ceived objects not in the abstract. 

Research on Number Conception.—The research on number 

conception can be divided into two broad categories. First, 

there are studies in the literature concerned with the devel

opmental stages of number conception, most of which attempt 

to confirm or refute Piaget's work. Second, there are 

studies dealing with characteristics of subjects or experi

mental conditions in number concept formation tasks. 

Dodwell (1960), Hood (1962) and Wohwill (1960) used 

similar experimental procedures in studying the development 



of number conception with normal Canadian, British and Swiss 

children. Their results indicated that number concept forma

tion occurred in stages which differed from task to task and 

could not be differentiated on the basis of chronological 

age. The work of Estes (1956) attempted to refute Piaget's 

developmental philosophy with the finding that number con

ception was an all-or-nothing process in which the children 

either were able to deal with the problem operationally or 

they were not. Shen (19 62) found Chinese children ages 

three and four were able to grasp number concepts for limited 

levels and amounts. His finding appeared contradictory to 

Piaget's (19 52) thinking that constancy of the number concept 

develops around the sixth to seventh year when the child is 

able to reliably judge amounts regardless of perceptual 

transformations. 

Other researchers have concentrated on the character

istics of the subjects utilized or the experimental condi

tions imposed in number concept formation tasks. Dodwell 

(1961) found that male and female subjects did not differ 

in their ability to form number concepts. Humphrey's (1966) 

research indicated that even though increases in ability to 

form number concepts were greater for males, all children 

taught number concepts through the active game method showed" 

improvement. Dodwell (19 61) found differences in socioeco

nomic background affected the speed of acquisition in 
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learning number concepts, as children from higher socioeco

nomic backgrounds acquired concepts quicker than children 

from disadvantaged backgrounds. One of the single most 

important factors in the slow acquisition of any concept, 

number or natural was indicated by Archer (19 64) to be a 

shortcoming in the ability to use words. Intelligence level 

and age were found to be related to concept formation for 

both natural and number concepts by Osier and Fivel (19 61). 

Stimulus complexity long had been known to affect ease of 

concept formation (Kendler, 19 61). Osier and Trautman 

(19 61) found this fact to be important in the acquisition 

of number concepts by Canadian children. While both Osier 

and Fivel (1961) and Osier and Trautman (1961) utilized 

marbles as token reinforcers, which were later exchanged 

for toys, neither of them assessed the effect of tiiis vari

able upon the subjects' performance. 

There have been relatively few studies which investi

gated the effect of motivation or the response state the 

subject brings with him to the concept formation task. 

Kendler (1961) indicated this situation was understandable 

in light of the fact that most recent studies in the con

ceptual area dealt with human subjects whose drive level 

could not easily be manipulated. In an attempt to manipulate 

motivation through the use of reinforcement. Green (1955) 

used an operant stimulus discriminant procedure. He found 
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that the extent of concept formation was related inversely 

to the ratio of responses reinforced. In an investigation 

of attitude change, Rhine and Silun (1958) found a positive 

relationship between consistency of reinforcement and effi

ciency of concept formation. Their results indicated resis

tance to change in forming new concepts was less under the 

continuous reinforcement condition. In a study comparing 

natural and number concept formation in normal and hyper

active children, Freibergs and Douglas (1969) found the 

conditions of reinforcement to affect concept acquisition 

and retention. Tokens, dispensed on both a continuous and 

a partial schedule, were utilized as reinforcers and later 

exchanged for trinkets. The results indicated that hyper

active children showed significant deficits in concept 

retention under the partial reinforcement condition. This 

finding was explained in terms of attention-motivational 

variables as opposed to global intellectual impairments. 

Learning Disabilities 

Considerable confusion exists in the literature regard

ing the term learning disabilities. Such confusion is felt 

to be due to the fact that many disciplines are involved in 

the treatment of children with learning disabilities and 

each discipline tends to use the language and terminology 

consistent with its own vocabulary. As a consequence, 

Clements (19 66) noted that there were over 50 terms 
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describing learning disabilities. Anderson (1970b) indi

cated learning disabilities was a term which referred to an 

educational end-product which was difficult to separate from 

the concept of minimal brain dysfunction. Among the char

acteristics exhibited by children with learning disabilities 

who showed evidence of minimal brain dysfunction were; motor 

impairment and/or slow motor development; distance-time-

space and left-right confusion; hyperactivity and/or hyper-

kinesis; impulsivity; emotional lability; distractibility 

with short attention span; average to above average intel

ligence with discrepancies between academic expectations 

based on intelligence measures and classroom achievement 

(Bryant, 1963; Clements and Peters, 1962; Johnson and Mykle

bust, 1967) . 

Investigating personality and behavioral patterns in 

learning disabled children, McCullom (1971) developed a 

39 item teacher rating form. When the scale was factor 

analyzed, results indicated children could be grouped into 

categories by the type of life style used in approaching 

learning tasks. The first group, designated the "Coopera

tive Child" group, was seen as passive, but sweet and help

ful, approaching academic tasks with a compliant attitude. 

The second group, designated the "Disruptive Child" group 

reflected children who were perceived as aggressive and 

impulsive. It was felt they could best profit from a 
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behavioral approach in counseling. The third group, identi

fied as the "High Need Achievement Child" group, were de

scribed as being socially introverted and most anxious. 

They were felt to approach learning situations with strong 

fears of failure. 

According to the report of Task Force I, sponsored by 

the National Institute of Neurological Diseases and Blind

ness and the National Society for Crippled Children and 

Adults, a learning disability was associated with deviations 

in the function of the central nervous system (Clements, 

19 66) . Such deviations were said to manifest themselves by 

impairments in perception, language, memory and conceptuali

zation. 

The conceptual difficulties characteristic of children 

with learning deficits were noted by several authors (Burks, 

19 60; Clements and Peters, 1962; Rosenfeld and Bradley, 

1948) . Such conceptual difficulties were usually implied 

from poor academic performance and were felt to reflect in

efficient brain processing and patterning (Burks, 1960) or 

impairment in the capacity to selectively scan and screen 

out stimuli (Clements and Peters, 1962). It can be seen 

that these authors adopted primarily a neurological model 

and deficits in conceptual areas were explainable on a 

purely cognitive basis. That is, if the subject could not 

form a concept, he was felt to have some difficulty in 

selecting, abstracting or differentiating relevant cues. 
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In discussing perspectives for remediation of learning 

disabilities, Anderson (1970a) introduced an alternative, 

the neuropsychogenic model. According to this model under-

achievement, in whatever academic area, was viewed as an 

interactional function of the child's basic neurological 

deficit and his estimate of himself as a person with a defi

cit in an area viewed as important by the society in which 

he lived. It would appear according to this model and the 

results of McCullom's (1971) study that difficulties in a 

concept learning situation need to be explained in both 

cognitive-intellectual as well as motivational terms. 

Motivation 

Cofer and Appley (1963) indicated motivation was a 

broad concept which involved the regulation and direction 

of human activity. Skinner (1953) noted that the direction 

of human behavior including cognitive processes could be 

controlled through the use of reinforcement. A reinforcer 

is generally defined to be any stimulus which increases the 

probability of occurrence of a given response. One form of 

reinforcement is the token economy" (Haring and Lovitt, 19 67) , 

In a token economy system reinforcement is dispensed in the 

form of coins, tokens or points for selected criterion be

haviors. The tokens are later redeemed for objects of the 

subject's choice. Such objects have included toys, candy, 

trinkets, field trips or privileges (Patterson, 1971). 
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Recently token economy reinforcement systems have been 

introduced in the classroom to increase academic skills 

(Smith and Smith, 1966). Haring and Lovitt (1967) used 

tokens in an attempt to increase reading and spelling per-

formance. Working with retarded children considered to be 

uneducable, Birnbrauer, Bijou, Wolf and Kidder (1965) intro

duced a token economy model and produced improvement in the 

areas of reading, written language and ability to form number 

concepts. Hewett (1964) investigated the efficiency of 

using tokens with a 12 year old nonverbal, autistic child. 

His findings indicated that after exposure to the token 

system, the subject learned color and form discrimination, 

letter recognition and handwriting. In two separate but 

similar studies. Quay (19 66) and Patterson and Ebner (1965) 

utilized flashing lights as reinforcers. Lights were placed 

on the desks of children considered to be behavioral prob

lems and flashed if the teacher noted subjects to be paying 

attention. When the lights flashed on, a piece of candy 

was dispensed to the subject. The results of both studies 

indicated an improvement in academic skills. Staats, Staats, 

Schutz and Wolf (1962) found the use of social reinforcement 

such as praise led to a weakening effect in maintaining 

reading skills. Patterson (1971) commented on this finding 

in reviewing the literature on token economies. He sug

gested that when working with academically handicapped 
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children, tangible and continuous reinforcers be utilized 

during the early training period. 

It appears from the review of the literature on motiva

tion and reinforcement that the use of tokens in teaching 

concept formation to learning disabled children enhances 

their performance and increases their attention to the task. 

It further appears that a token economy produces greater 

improvement in conceptual behavior when compared with the 

use of social reinforcers such as praise or knowledge of 

"getting the right answer" normally available in the class

room situation. 

Objectives of the Study 

A review of the literature has revealed that several 

variables affect concept formation in the normal child. 

They are age, sex, intelligence level, socioeconomic back

ground, stimulus complexity and motivational-reward factors 

controlled by reinforcement during the task. With the ex

ception of the study by Freibergs and Douglas (19 69) , defi

cits in concept formation demonstrated by children with 

learning disabilities were felt to represent a cognitive 

malfunction (Burks, 1960). Motivational variables affecting 

the conceptual behavior of learning disabled children largely 

have been left uninvestigated. The purpose of this study is 

to investigate both the cognitive-intellectual and 

motivational-reward factors influencing concept formation 
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in children with learning disabilities. The following 

research questions were felt to be tenable: 

1) In a concept formation task is there an inter
actional effect between type of concept, condi
tions of reinforcement and level of intelli
gence for learning disabled children? 

2) In a concept formation task is there an inter
actional effect between type of concept and 
level of intelligence for learning disabled 
children? 

3) In a concept formation task is there an inter
actional effect between type of concept and 
conditions of reinforcement for learning dis
abled children? 

4) In a concept formation task is there an inter
actional effect between level of intelligence 
and type of reinforcement for learning disabled 
children? 



CHAPTER II 

METHODOLOGY 

The purpose of this chapter is to describe the pro

cedures and instruments utilized in answering the research 

questions. The following topics are discussed: 1) design 

of the study; 2) the populations and subjects utilized; 

3) the apparatus; 4) the stimuli; and 5) the experimental 

procedures. 

Design 

The primary research question posed was whether or not 

both intellectual-cognitive factors as well as motivational-

reinforcement factors jointly affected learning disabled 

children's conceptual ability. Two dependent variables 

(number of trials to criterion and median reaction time) 

were investigated for both natural and number concepts. 

A variation of the posttest only control group design 

outlined by Campbell and Stanley (1963) was used. The de

sign has been found to be effective in studies of novel 

teaching modes and in primary grades where pretesting is 

awkward and reliable assessment instruments are often un

available. Blocking on variables such as intelligence and 

sex is recommended to increase the power of the design and 

render the results more generalizable. Random assignment 

18 
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of subjects to groups within the blocks is felt to offer 

assurance of a lack of initial biases between groups. Three 

distinct steps were followed: 1) each subject was given 

initial training on both natural and number concepts under 

differential reinforcement; 2) one week elapsed; and 3) each 

subject was tested on an equivalent form of a natural and a 

number concept. 

School records indicated that subjects in the community 

admitted to learning disabilities classes varied in intelli

gence level. The literature indicated intelligence level 

was a potent factor in concept formation (Osier and Fivel, 

19 61) . It was considered necessary to control any system

atic effect of this factor in the design. 

A split-plot factorial analysis of variance was chosen 

as the most appropriate design to test the research hypothe

ses. A block diagram of the design can be seen in Figure 1. 

Kirk (1968) indicated that the split-plot is a factorial 

design with block treatment confounding. The model calls 

for two or more treatments with each treatment having two 

or more levels. In reference to Figure 1, treatment A (in

telligence) , treatment B (type of reinforcement) and the 

interaction AB (intelligence x type of reinforcement) are 

classified as between block effects. The between block ef

fects are said to be completely confounded with differences 

between blocks or sets of subjects. Such confounding affects 
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A^ High 
Intelligence 

Natural 
Concept 

"2 
Number 
Concept 

Bl = CR 

B2 = PR 

B3 = NR 

Bl = CR 

B2 = PR 

B3 = NR 

SI 

S2 

S3 

S4 

S5 

S6 

SI 

S2 

S3 

S4 

S5 

S6 

A^ Low 
Intelligence 

Figure 1.—SPF 23.2 block design for analysis of variance 

only the precision of the estimate, not the interpretability 

of the results. The main effect C (type of concept) and the 

interactions AC, BC, ABC are called'the within block effects 

and are free from confounding. Treatment A (intelligence) 

was an orga.nismic variable; thus random assignment to the 

variable was possible only within each subgroup. The depen

dent variables for the split-plot design were the difference 

scores for each of the two type concepts. Since both number 

of trials and median reaction time were utilized, separate 

split-plot analyses were performed on the data. 

The specific statistical hypotheses for both the depen

dent variables were as follows: 

1. There is a significant ABC interaction with chil

dren of higher intelligence level trained under partial rein

forcement favored to retain the natural concept longer with 
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shorter response latencies. Such results are expected on 

the basis of previous research (Osier and Fivel, 1961) and 

general learning principles (Kimble, 19 61). 

2. There is an AC interactional effect with children 

of higher intelligence favored to retain natural concepts 

longer with shorter response latencies. 

3. There is a BC interactional effect with children 

trained under partial reinforcement favored to retain natu

ral concepts over number concepts with shorter response 

latencies. 

4. There is an AB interactional effect with children 

of higher intelligence trained under partial reinforcement 

favored to retain both concepts over the lower intelligence 

group. 

Population and Subjects 

Criteria for Inclusion 

Since the primary function of the study was to investi

gate the effects of cognitive and motivational variables on 

conceptual behavior in children with learning disabilities, 

it was necessary to establish a strict criterion of eligi-

biilLty. Children were selected from preexisting remedial 

programs in schools which followed similar guidelines with 

respect to placement of children with learning disabilities. 

The criteria for such placement were as follows: 1) chrono

logical age; 2) grade placement and academic achievement 
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level; 3) a written comprehensive psychological report indi

cating potential for academic achievement; 4) a written 

report of a general physical examination from a physician; 

and 5) a report of a neurological evaluation describing the 

extent of brain injury (Lubbock Independent School District, 

19 69) . The experimenter assumes that children who were in 

already existing remedial programs for those with learning 

disabilities were ipso facto considered to be children with 

learning disabilities. 

Other criteria for inclusion in the sample were neces

sary because of the nature of the experimental treatment. 

Since previous investigations revealed intelligence level 

to be an important factor in concept formation (Osier and 

Fivel, 1961) subjects were restricted to those with I.Q.'s 

in a range between 67-113. Intelligence quotients were 

derived from performance on the Wechsler Intelligence Scale 

for Children (Wechsler, 19 49) or its equivalent. The chil

dren were divided into a higher intelligence level group 

with I.Q.'s ranging from 91-113 (Mean 99.6, S.D. 7.63), and 

a lower level intelligence group, ranging between 67-88 

(Mean 79.8, S.D. 5.03). The intelligence difference between 

groups is statistically significant (t = 9.1, df̂  = 34, 

£ < .001) . 

Age also was felt to be an important variable. Piaget's 

(19 52) research indicated that normal children under six 
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years of age were unable to respond consistently when the 

same concept was affected by perceptual transformations. 

Thus subjects were chosen who were in an age range of seven 

to nine years at the beginning of the school year preceding 

their participation in the study. Since these children were 

in ungraded classes, grade placement per se was not a factor. 

Humphery (19 66) indicated that sex was an influencing 

factor in number concept formation while Dodwell (19 61) 

found sex differences were not significant. In order to 

control for possible sex differences, and for reasons of 

subject availability, only male subjects were selected for 

the experiment. 

In order to control the influence of socioeconomic 

factors (Dodwell, 19 61), schools considered to be in the 

middle class and upper-middle class neighborhoods were 

utilized. Thus, the group was homogeneous in terms of 

social class. 

After excluding students who did not meet the criterion, 

random assignment was made to reinforcement conditions. 

Within each of the intelligence groups three groups of six 

subjects each were assigned to the continuous, partial and 

no reinforcement conditions. A total of thirty-six students 

were used in the analysis. 
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Participating Schools 

Due to the limited enrollment in remedial programs for 

children with learning disabilities, it was necessary to 

utilize six different schools. All of these schools were 

in the Lubbock Independent School District. Some of the 

schools had both self-contained and resource room facilities 

available for children with learning disabilities. In order 

to maintain consistency in experimental procedures and hold 

interference in regular school functioning to a minimum, the 

experimenter in conjunction with the Director of Special 

Education decided to use only subjects from self-contained 

classes. 

Lubbock, a community of 150,000 persons, is located on 

the south plains of West Texas. The city is in the center 

of a thriving farming, ranching and oil producing region. 

There are 3 8 elementary, 10 junior high and 5 senior high 

schools operated by the public school district. The total 

enrollment is approximately 33,000 students. About 68% of 

the students are Anglo-American, 20% are Mexican-American 

and 11% are Negro. Approximately 1300 children are enrolled 

in special education classes while another 1200 receive 

speech therapy. Special classes are available to students 

classified as educable and trainable mentally retarded, 

blind and partially sighted, deaf and hard of hearing, crip

pled, minimally brain injured, speech disabled and homebound 
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children with physical problems (Lubbock Independent School 

District, 1969). 

Preliminary Procedures 

The researcher approached the Lubbock Independent 

School District with a proposal which included the purpose 

of the study, a review of the literature, procedures to be 

utilized in selection of subjects, the number of children 

involved, the experimental procedure, as well as copies of 

the teacher behavioral rating form and parental permission 

letter. The proposal also contained suggestions as to how 

the results of the study would benefit the public school 

system. 

The Director of Special Education reviewed the proposal 

and agreed on a method of implementing the research. He 

provided a list of the children in various programs, their 

school location and their intelligence level. The children 

were divided into the two intelligence groups and randomly 

assigned to treatment and control groups. Arrangements were 

made with the six individual schools for time and room space 

to conduct the experiment. The parental permission letters 

(Appendix A) were distributed through the teachers, and 

parents were given an opportunity to withdraw their child 

from the study. After the letters were signed by the par

ents and returned to the Director of Special Education, the 
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study was begun. All of the parents contacted agreed to 

the participation of their children in the study. 

The behavioral rating scale (McCullom, 1971) for the 

teachers (Appendix B) requested at the beginning of the 

experiment was approved after the collection of data began; 

it was distributed to the teachers with instructions and 

collected upon completion of the study. The rate of return 

on the teacher rating form was 10 0%. 

Apparatus 

The apparatus consisted of a 144 square inch sand

blasted plexiglas screen housed in a dark green wooden 

cabinet, 27" wide x 21" long, x 24" deep (Appendix C). 

One inch square Kodak color slides, each containing two 

stimulus events separated by a black center strip were pre

sented by the rear screen projection method. A Kodak 

Carrousel #800 projector was used. Two bicycle handle grip 

response manipulandum extended from the apparatus. The 

apparatus housed a Davis Scientific Universal Feeder Model 

#310 which was operated by a response manipulandum under 

the experimenter's control. Token rewards for correct re

sponses were dispensed from the universal feeder through an 

opening in the apparatus immediately after depression of the 

correct response manipulandum and were collected in a small 

tray in the subject's view. Responses made by subjects were 
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recorded on an Esterline-Angus Event Recorder calibrated to 

run six inches per minute. 

Stimuli 

Four different concept problems were employed in the 

study. Each concept was represented by 50 pairs of stimuli, 

one of which was an exemplar of the concept (Appendix D). 

The two natural object concepts were represented by colored 

slides of a bird and a butterfly that were manufactured by 

the experimenter from pictures in the Hallmark Animal Series 

utilizing Kodak Kodachrome film. The number concepts, two 

and four, were represented by slides of different colored 

bands. The bands representing the number two concept were 

1" wide X 6" long; those representing the number four con

cept were 1" wide x 3" long. Both sets of these slides were 

manufactured by the experimenter utilizing Kodak Kodachrome 

film. 

Experimental Procedure 

Subjects were trained individually on the bird and 

number two concepts in an initial session of approximately 

15 minutes. Training was accomplished during the normal 

school day in a quiet room provided by the principal. In

structions were given concerning the nature of the task and 

type of reinforcement to be expected. Subjects in the con

tinuous reinforcement (CR) condition received 100% 
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reinforcement or one token for every correct response. Sub

jects in the partial reinforcement (PR) condition received 

50% reinforcement on a fixed ratio schedule or a token for 

every second correct response. Subjects in the no rein

forcement (NR) condition served as the controls. Reinforce

ments were plastic tokens dispensed from the universal 

feeder housed in the apparatus. Tokens were later exchanged 

for a plastic car or truck of the subject's choice. 

Stimulus slides were presented for a 15 second trial 

with a one second intertrial interval. After a week inter-

session interval, a second session occurred in which sub

jects were exposed to equivalent forms of the two type 

concepts. The equivalent form of the natural object concept 

was represented by slides of butterflies, while the equiva

lent form for the number concept was represented by four 

colored bands. Previous research by Osier and Weiss (1961) 

indicated the concepts used were similar in level of diffi

culty. To control for order effects, counterbalancing was 

employed during the stimulus presentation. 



CHAPTER III 

RESULTS 

The present chapter is divided into two main sections. 

Results of the conceptual behavior data are presented in 

the first section and source tables for the split-plot analy

ses of variance are given. The second part of the chapter 

is concerned with the analysis of the behavior rating scale. 

Analysis of Concept Formation Data 

Two separate dependent variables were measured in the 

analysis of concept formation-~the number of trials and 

median reaction time. A split-plot factorial analysis of 

variance was computed separately for each variable. The 

source tables for the trials data including F's and signifi

cance levels are shown in Tables 1 and 2. The source table 

for median reaction time data including F's and significance 

levels is shown in Table 3. 

Fmax tests were computed for the initial trials data 

and indicated the error variance was not homogeneous. Sev

eral transformations (Kirk, 19 68) of the raw trials data 

were computed and the square root transform of the absolute 

value was selected as optimal for achieving homogeneity of 

error variance. 

29 
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TABLE 1 

SOURCE TABLE FOR TRANSFORMED TRIALS DATA 

Source df M.S. 

Between Subj. 35 

A (Intelligence) 1 2.77 2.60 

B (Reinforcement) 2 15.61 14.61 .001 

AB 2 2.66 2.49 

Subj. w. grps. 30 1.07 

Within Subj. 36 

C (Concepts) 1 61.35 37.78 .001 

AC 1 0.87 .56 

BC 2 12.97 7.99 .001 

ABC 2 1.08 0.67 

C X Subj. w. grps. 30 1.62 
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Three significant F's at the .001 level were found in 

the analysis of the transformed trials data. Since the 

BC interaction (type of reinforcement x type of concept) was 

significant in addition to the B effect (type of reinforce

ment) and the C effect (type of concept), an analysis of 

variance for simple effects was computed (Table 2) . The 

analysis of the simple effects for the transformed trials 

data (Table 2) indicates that B (type of reinforcement) 

significantly affects the number concept (C^). Additionally, 

differences in the subjects' ability to form the two differ

ent types of concepts was significant under the partial 

reinforcement condition (C at B^) and approached signifi

cance in the control group (C at B-). In order to illustrate 

the BC interaction a graph of the three reinforcement con

ditions across the two types of concepts is presented in 

Figure 2, and a graph of the two separate concepts across 

the three kinds of reinforcement conditions is presented in 

Figure 3. 

It can be seen from Figure 2 that reinforcement condi

tions produced differences only in retention of the number 

concept. A post hoc analysis of means utilizing Tukey's 

HSD technique (Kirk, 1968) indicated a significant differ

ence (q=-.12.4, dj[ = 2 and 30, p < .001) between subjects 

in the CR and PR groups, with the PR group showing little 

retention of the number concept thereby requiring a greater 
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TABLE 2 

SOURCE TABLE FOR SIMPLE EFFECTS OF TRANSFORMED TRIALS DATA 

Source df M.S. 

Between Subjects 

A (Intelligence) 

Between B at C 

Between B at C, 

AB 

Subj. w. grps. 

1 

2 

2 

2 

30 

2.77 

0.11 

28.47 

2.66 

1.07 

2.60 

.08* 

21.08* 

2.49 

.001 

Within Subjects 

Between C at B. 

Between C at B, 

Between C at B. 

AC 

BC 

ABC 

C X Subj. w. grps 

» 

! 

:ps . 

1 

1 

1 

1 

2 

2 

30 

2.49 

72.86 

6.41 

0.87 

12.97 

1.08 

1.62 

1.53 

44.98 

3.96 

0.54 

7.99 

0.67 

.001 

.10 

.001 

*Pooled error term derived from MS^^^^ ^^ grps. ^^^ 
MQ = 1.346 used for testing these inter-
C X subj. w. grps. 

actions as indicated by Kirk (1968). 
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number of trials when transfer to an equivalent form of the 

concept was required. There was also a significant differ

ence (q = 9.53, df; = 2 and 30, p. < .01) between the PR 

group and the NR group who received no reinforcement. The 

PR group again showed poor retention of the number concept 

requiring a greater number of trials to generalize to an 

equivalent form of the concept. Although the experimental 

hypothesis had predicted a BC interaction, the results of 

the post hoc tests indicate this interaction was in the 

direction opposite of that expected. Further comment on 

these results is given in the discussion chapter. 

It can be seen from Figure 3 that there were differ

ences in the subjects' ability to retain the two different 

types of concepts. Post hoc testing indicated this differ

ence was significant under the partial reinforcement condi

tion (q = -9.48, df = 2 and 30, p < .01) with subjects 

experiencing greater difficulty in retaining the number 

concept. Although the C at B_ (concepts x control group) 

effect was significant at the .10 level only, the experi

menter subjected the means to a post hoc analysis in order 

to glean further information about the ability of subjects 

in this condition to retain the two types of concepts. The 

results indicated that subjects given no reinforcement also 

experience more difficulty in retaining the number concept 

{^ = -3.86, df = 2 and 30, p. < .05) in that they required 
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a greater number of trials to transfer to an equivalent form 

of the number concept. 

The split-plot factorial analysis of variance for the 

median reaction time data is presented in Table 3. There 

is one significant F for the C (concepts) effect. Post hoc 

analysis of the means by Tukey's HSD technique (Kirk, 19 68) 

indicated a significant difference (q = 6.48, df = 2 and 30, 

£. < .01) in the subjects' median reaction time for the 

natural and number concepts. The number concept required 

more time for recognition when an equivalent form was 

presented. 

Analysis of Behavioral Rating Scale 

The behavioral rating scale (McCullom, 1971) filled out 

by the teachers was analyzed by means of a discriminant func

tion procedure. Subjects were divided into two groups--im-

proved and unimproved. If the number of trials or reaction 

time required for concept recognition was the same or less 

during the second exposure, subjects were placed in the im

proved group. If the number of trials or reaction time 

required for concept recognition required for concept recog

nition was greater during the second exposure, subjects were 

placed in the unimproved group. The two groups were analyzed 

across the six personality-behavioral factors found to effect 

remediation procedures with learning disabled children 

(McCullom, 1971). The factors were academic achievement. 
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TABLE 3 

SOURCE TABLE FOR THE MEDIAN REACTION TIME DATA 

Source df M.S. F P 

Between Subjects 35 

A (Intelligence) 1 17.99 1.35 

B (Reinforcement) 2 23.74 1.78 

AB 2 9.45 .71 

Subj. w. grps. 30 13.32 

Within Subjects 36 

C (Concepts) 1 269.12 21.16 .001 

AC 

BC 

ABC 

.35 .03 

10.92 .86 

25.06 1.97 

C X Subj. w. grps. 30 12.72 
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achievement, social assertiveness, egocentricity, fear of 

failure, positive social orientation and passivity. The 

results of the discriminant function analysis indicated that 

only the social assertiveness factor significantly differen

tiated (F= 2.41, df_= 4 and 31, p. < .10) the two groups. 

Further comment on the result is given in the discussion 

chapter. 



CHAPTER IV 

DISCUSSION 

The purpose of the present chapter is to discuss the 

results and their psychological implications. Additionally, 

the findings are integrated with the results of previous 

research in the area of learning disabilities. When possi

ble, the results are integrated with the review of the 

literature presented in Chapter I. The initial section deals 

with the results of the analysis of concept formation be

havior. The second section considers the results of the 

behavioral rating scale. The final section contains sug

gestions for further research. 

The Analysis of Concept Formation Data 

The first research hypothesis presented predicted an 

interactional effect with children of higher intelligence 

trained under partial reinforcement favored to retain the 

natural concept longer with shorter response latencies. The 

failure of this hypothesis as well as the failure of the 

predicted AB (intelligence x type of reinforcement), and AC 

(intelligence x type of concept) hypotheses for both the 

trials and time data, appears to have stemmed from the fact 

that cognitive-intellectual variable did not differentiate 

significantly the performance of subjects in this study 

39 
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regardless of the fact that two significantly different in

telligence groups were utilized. This finding appears to 

agree with opinions in the literature on learning disabili

ties (Clements and Peters, 1962; Johnson and Myklebust, 1967) 

that learning disabled children are believed to be average 

to above average in intelligence regardless of I.Q. scores 

obtained in formal testing and lack of achievement observed 

in the classroom. Additionally, the finding appears to 

substantiate the general results of Freibergs and Douglas 

(19 69) that attention-motivational variables may be more 

important than intellectual factors in the conceptual func

tioning of children witli learning disabilities. 

The next experimental hypothesis that warrants discus

sion predicted a BC interaction between type of reinforce

ment and type of concept with the expectation that children 

trained under partial reinforcement would retain concepts 

longer and require shorter response latencies when trans

ferring to an equivalent form of the concept. The result 

was significant for the trials data as can be seen in Table 2 

The post hoc analysis of the interactional effect indicated, 

however, that the data was in the direction opposite of that 

expected by the experimenter. As can be seen from Figure 2, 

there were no differences between the type of reinforcement 

for the natural concept. Retention of the niomber concept, 

however, was best for the group trained under CR, followed 



41 

by the NR control group and most difficult for the PR group. 

This decrement in number concept formation of learning dis

abled children trained under partial reinforcement confirms 

the results of Freibergs and Doublas (19 69). It also ap

pears to siibstantiate the work of Rhine and Silun (1958) 

indicating that efficiency of concept formation bears a 

positive relationship to the consistency of reinforcement. 

Since this finding appears to have potent implications 

for teaching approaches,further explanation of the effect 

consistent with consideration of the characteristics of 

learning disabled children appears warranted. The first 

possible explanation is that partial reinforcement condition 

severed as a distracting stimuli impeding the learning dis

abled children's already limited attention span (Clements 

and Peters, 19 63). In the present experiment the tokens 

were released from a slot in the front of the apparatus 

(Appendix C) and collected in a box in the subject's view. 

For sxibjects in the continuous reinforcement condition, 

tokens were dispensed on a fixed ratio one basis and thus 

the children in this condition easily became habituated to 

the sight of tokens falling into the box (Hilgard and Bower, 

19 66). For subjects in the no reinforcement condition, no 

tokens were given, so the possibility of distracting stimuli 

was eliminated, and subjects were unaware of failure. For 

subjects in the partial reinforcement condition positive 
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feedback was infrequent requiring two correct responses in 

a row. It is conceivable that such subjects aware of the 

large number of slides being viewed without tokens might 

have perceived themselves to be failing (Dreikurs, 1964) 

and defended against these feelings. Such a breakdown in 

behavior was observed by the experimenter during the experi

ment. Eight subjects, after failing on initial trials of 

the number concept, appeared to invoke what Dreikurs (19 64) 

described as the mistake goal of inadequacy. They sat back 

passively allowing the slides to pass by with no attempt to 

respond. The experimenter had to return their attention to 

the task by reminding them to look at the display screen. 

Six of these eight subjects initially were trained under the 

partial reinforcement condition. 

The significant C (concepts) effect obtained with the 

reaction time data (Table 3) indicated that number concepts 

took an average of 3.75 seconds longer for recognition. The 

result confirmed Osier and Trautman's (19 61) finding that 

stimulus complexity affected concept formation and retention 

Formation of the number concept in this study involved count

ing colored bands and was expected to require a longer re

sponse latency. The failure to obtain the ABC, AC, AB inter

actions in the reaction time data paralleled the results of 

the trials data and was thought to be due to a failure of 

the intelligence variable to differentiate the performance 
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of the two groups. Failure to obtain a significant BC (type 

of reinforcement x type of concept) interaction in the re

action time data indicated that the type of reinforcement 

did not affect the subjects' reaction time for any one trial 

Such an effect was felt to be due to the fact that the 15 

second stimulus presentation, based on teachers' reports 

that this figure represented the upper limit for a response 

latency, was an overestimate. If shorter response latencies 

were imposed experimentally, perhaps type of reinforcement 

or intelligence level or both would have been significant. 

Finally, although the present study was not designed to 

permit confirmation of Piaget's theory of number develop

ment, results indicated that learning disabled children in 

this study between the ages of seven and nine were able to 

deal with number concepts at the operational level. 

Analysis of Behavioral Rating Scale 

The finding that the social assertiveness factor sig

nificantly differentiated the performance of the improved 

and unimproved groups appeared to parallel the results of 

the analysis of variance for the type of reinforcement by 

concept interaction. Indications were that learning dis

abled children categorized as more assertive and demanding 

were least likely to become passive, invoke the mistaken 

goal of inadequacy (Dreikurs, 1964), and give up when pre

sented with the more difficult concept. This finding 
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corrobrated McCullom's (1971) conclusion that learning dis

abled children who were more dominant, assertive and thus 

considered more disruptive in class, were also those who 

showed greater improvement in learning. 

The failure of the other factors derived from the 

rating scale to differentiate between the improved and unim

proved groups was felt to be due to the difference in age 

of between the subjects used in this study and the popula

tion upon which the scale was standardized. McCullom's 

(1971) subjects were ten to twelve years of age whereas 

those used in the present study were seven to nine years of 

age. Items on the rating scale which assessed dominance, 

aggressiveness, and disruptive behavior were expected to 

become more pronounced as the learning disabled children 

progressed in school. 

Clinical Implications 

The results of the study suggested number concept in

formation should be handled on a very concrete basis in the 

classroom for learning disabled children. Four specific 

suggestions were made to teacher. The first is that chil

dren be given immediate reinforcement. Kintsch (1970) 

indicated that a delay in reinforcement retarded learning 

and produced frustration. The relationship between schedule 

of reinforcement and personality-behavioral type needs to be 

further investigated. A second suggestion is that problems 
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be presented in a simple to complex order (Hull, 1920). 

Since counterbalancing was employed to control order effects 

in the study, half the subjects were exposed to the simpler 

concept first and half were exposed to the more difficult 

concept initially. The third suggestion is that stimulus 

materials be chosen which over-emphasize the relevant cues 

necessary for concept learning. Zeaman and House (1963) 

found that retarded children who were unable to discriminate 

a red cross and a blue triangle when presented with line 

figure drawings of these items, significantly improved their 

performance when presented with physical models of the items. 

In this connection, the use of Cuisenaire rods would appear 

to facilitate number concept formation for learning disabled 

children by providing a physical model as well as adding 

the additional cues of color and size (Bush and Giles, 1969). 

A final suggestion concerns the amount of time the teacher 

should allow to elapse after presentation of the number 

learning problem. Bourne and Bunderson (1963) found effi

ciency of concept learning was related to postfeedback 

interval, which is the time between reinforcement and the 

presentation of the next problem. They indicated that sub

jects needed time to form and select hypotheses. Bourne, 

Guy, Dodd and Justesen (1965) explored postfeedback intervals 

and found an interval of 9 seconds to be optimal for class

room presentation of problems similar to those used in this 

study. 
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Suggestions for Further Research 

General results of the present study supported the 

findings of Kendler and D'Amato (1959) and Kendler (1961) 

that concept formation was influenced by subjective response 

states as well as stimuli presented in the experiment. Addi

tionally, results indicated that an interactional model such 

as that suggested by Anderson (1970a) was helpful in analyz

ing the conceptual behavior of learning disabled children. 

In this case the interaction was between motivation and task 

demands placed on the subject. Specific results replicated 

the findings of Freibergs and Douglas (19 69) that learning 

disabled children trained under partial reinforcement demon

strated decrements in number concept retention when asked 

to transfer the training to equivalent stimuli. All of 

these results were based on a limited sample of learning 

disabled males and have minimal meaning if not substantiated 

in other populations of learning disabled children including 

females. 

One limitation of the present study was that the con

ceptual performance of learning disabled children and normal 

children was not compared. Such a comparison if it involved 

a task analysis of the concept formation situation may be 

useful in suggesting remediation procedures. Kendler (1961) 

noted that the use of verbal mediation increased the concept 

retention of normal kindergarten children. Verbal mediation, 
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if employed in the present study, may have assisted the 

children in the partial reinforcement condition. 

The failure to obtain significance of the interactions 

involving the intelligence variable in the present study 

indicated that for learning disabled children full scale 

I.Q. was not a reliable predictor of ability to function in 

a concept learning situation. Such ability may be better 

predicted by a task analysis of the cognitive behaviors in

volved and some combination of the subtests on intelligence 

scales which measure these cognitive abilities (Waugh and 

Bush, 1970). 

• The present study also indicated subjective response 

states brought by the subject to the experimental task were 

influential. Further analysis of the behavior of learning 

disabled children in terms of both a more accurate intel

lectual measure and a measure of behavioral-personality 

response style appears warranted. McCullom's (1971) rating 

scale appears likely to provide a useful instrument for 

assessing behavioral styles. Generally, it seems that chil

dren grouped in the "Cooperative Child" category would re

quire little to no reinforcement in learning situations 

whereas children grouped in the "High Need Achievement" 

category would require continuous reinforcement in most 

learning situations, particularly those involving abstract 

thinking. Children found to fit in the "Disruptive Child" 
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group probably would be the best candidates for a token 

economy system beginning with continuous reinforcement and 

progressing to a partial reinforcement schedule. Addition

ally, other schedules of reinforcement not utilized in the 

present study should be investigated. 

Some attention must be given to stimulus materials and 

experimental equipment if the study is replicated. It is 

suggested that tokens be presented unobtrusively so they do 

not distract the subjects' attention. Further, the presen

tation of stimuli in the study was visual and the required 

response was motoric. Johnson and Myklebust (1967) have 

suggested those working with learning disabled children 

attempt to be more specific about the type of disability 

involved, such as visual reception disorder or auditory 

association deficit. Bateman (1966) suggested that instru

ments such as the Illinois Test of Psycholinguistic Abilities 

may provide assistance in diagnosing the specific learning 

disability. The experimental procedures used in the present 

study were definitely biased against children with a visual 

reception or visual memory deficit. Consideration should 

be given to this factor in extensions or replications of 

the present study. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Concept formation is considered to be one of the most 

important aspects of learning as well as one of the most 

salient facets in making man man. Children with learning 

disabilities, who range from a reported 5 to 35% of the 

school population are noted to have difficulty with con

ceptual thinking particularly in regard to abstractions 

such as size, distance, time and number. Precise informa

tion concerning the relationship between concept formation 

and learning disabilities is not yet available. Such in

formation would assist classroom teachers in imparting 

instruction more efficiently and effectively in language 

arts areas such as reading and writing, in pre-symbolic 

concepts of size, number and form, and in the various areas 

of quantitative thinking. Concept formation is said to have 

occurred when the subject is able to group two items as 

similar. Traditional experimental psychology has suggested 

this behavior occurs as a result of a stimulus equivalence 

generated in the process found in the physical property of 

the objects which becomes discriminated from its other at

tributes. More recently, an alternative model has been 

suggested which emphasizes a common or mediating response 

brought by the subject to the concept formation task. 

49 
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According to this model the subject's response state may 

interact with the environmental stimuli in controlling the 

conceptual response. 

The causes of learning disabilities generally are 

associated with deviations in the functioning of the central 

nervous system. Difficulties experienced by learning dis

abled children in concept formation are felt to reflect 

inefficient brain processing and patterning or impairment 

in the capacity to scan and screen out stimuli selectively. 

Such a view is based on a neurological model. Recent per

spectives for remediation have introduced an alternative, 

the neuropsychogenic model according to which difficulties 

in classroom achievement are viewed as an interactional 

function of the neurological deficit and the subject's view 

of himself as a child with a deficit. 

The purpose of the present study was to extend the 

interactional model to an investigation of learning disabled 

children's conceptual behavior. Cognitive-intellectual as 

well as motivational-reward factors was investigated with 

the intent of discovering methods for classroom remediation. 

Thirty-six students were selected from a local school 

district offering special education classes for children 

with learning disabilities. The medical criterion for place

ment in the classes was a diagnosis of minimal brain dys

function. Children were chosen in the age range of seven to 
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nine years and were divided into a higher intelligence group 

with I.Q.'s ranging from 90-113 and a lower intelligence 

group with I.Q.'s ranging from 67-88. Within each intelli

gence group children were randomly assigned to CR, PR, and 

control subgroups with six children of each intelligence 

group in each reinforcement condition. Children were trained 

on a natural and a number concept. After a week's time they 

were retested on equivalents of each concept. Parental per

mission to use the children was obtained before the experi

ment began. Teachers were asked to rate each of the children 

on a 39-item behavioral rating scale. 

Two dependent variables were measured. They were number 

of trials and median reaction time. Statistical treatment 

of the dependent variables was accomplished by split-plot 

analyses of variance. Subjects trained under partial rein

forcement showed deficits in concept retention of the number 

concept. There were no differences in subjects' ability to 

retain the natural concept regardless of type of reinforce

ment or lack of it for the control group. Examination of 

median reaction times indicated all subjects required an 

average of 3.75 seconds longer to form the abstract number 

concept. 

Results were explained in terms of motivational-

attentional variables supporting an interactional position 
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(Anderson, 1970a; Kendler, 1961) and corrobrated the find

ings of Freibergs and Douglas (19 69) . 

Suggestions for further research included an extension 

of the experimental procedure to other learning disabled 

children including females as well as comparison to a popu

lation of normal children. A further suggestion was the 

use of a behavioral rating scale (McCullom, 1971) to cate

gorize children into behavioral-personality groups based 

on response style. Finally, recommendations included a 

more specific analysis of the learning disability as well 

as a task analysis of the demands placed on the subjects 

in a concept formation task. 

Based on the research questions the following conclu

sions were drawn from the study: 

1. Intelligence as measured by full scale I.Q. scores 

was not a reliable predictor of the ability of learning 

disabled children to function in a concept formation task. 

This finding corrobrated opinions in the literature (Johnson 

and Myklebust, 19 67) that learning disabled children are 

believed to be average to above average in intelligence 

regardless of scores obtained in formal testing and lack of 

classroom achievement. 

2. The utilization of token reinforcers produced a 

significant effect for retention of number concepts. Chil

dren trained under partial reinforcement were unable to 
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retain niimber concepts over a period of one week. This find

ing was similar to the results found by Freibergs and 

Douglas (19 69) with hyperactive children. It is possible 

that the partial reinforcement condition interacted with 

children's views of themselves when functioning in a learn

ing situation. 

3. No differences appeared to exist in regard to learn

ing disabled children's ability to form natural concepts 

regardless of the type of reinforcement used. 

4. The social assertiveness factor on McCullom's 

(1971) scale was a useful item for differentiating the per

formance of learning disabled children into an improved and 

unimproved group. Children whose scores place them in the 

improved group were least likely to become passive and give 

up when more abstract thinking is required. This finding 

corrobrated McCullom's (1971) conclusion that learning dis

abled children categorized as disruptive have the greatest 

potential for academic improvement. 
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APPENDIX A 

PARENTAL PERMISSION LETTER 

Dear Parent, 

Your child has been selected to participate in a study 

on number learning in children between the ages of seven 

and nine. This will be done during the regular school day 

and will not interfere with his regular activities. This 

information will be beneficial to the Lubbock Public Schools 

and your cooperation would be greatly appreciated. Please 

indicate below your willingness for your child to participate 

and return this form as soon as possible. 

DATE PARENT SIGNATURE 
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APPENDIX B 

TEACHER INSTRUCTION LETTER AND BEHAVIORAL RATING SCALE 

Dear Teacher, 

We would appreciate your help in filling out the at

tached Behavioral Rating Form on some students in your class 

who were chosen to participate in a study on number learning 

in children between the ages of seven and nine. 

PLEASE NOTE THE CHILD'S NAME APPEARS ON THIS FORM AND 

ONLY HIS CODE NUMBER APPEARS IN THE NAME SPACE ON THE BUFF-

COLORED RATING FORM. This procedure is necessary to protect 

the identity of the child. 

After you have finished filling out the Rating Form, 

PLEASE DETACH THIS WHITE SHEET AND DISCARD IT. RETURN ONLY 

THE BUFF-COLORED RATING FORM WITH THE CHILD'S CODE NUMBER. 

REt4EMBER DO NOT INDICATE THE CHILD'S NAI-IE ON THE RATING FORM 

ITSELF. 

CHILD'S NAI4E 
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Code No. of Child 

Rater 

Behavior Rating Scale 

Teacher Form 

Rate each item on the nine point scale. A middle rating (5) 
may be considered as average for institutionalized children. 

1. Seems to fear being assertive even in ordinary ways 
(asking to go to the toilet, defending self, making 
legitimate messes, joining in allowable noisy play). 

1 2 3 4 5 6 7 8 9 
Not Very 
Fearful Fearful 

2. Is perfectionistic; things must be right or exact 

1 2 3 4 5 6 7 8 9 
Not Very 
Perfectionistic Perfectionistic 

3. Is self confident. 

1 2 3 4 5 6 7 8 9 
No Very 
Self-confidence Self-confident 

4. Joins in the aggressive behavior of others in the 
classroom. 

1 2 3 4 5 6 7 8 9 
Non- J o i n s i n 
p a r t i c i p a n t 

5. Negativistic: "I won't." 

1 2 3 4 5 6 7 8 9 
No ' E x t r e m e l y 
N e g a t i v i s m N e g a t i v e 
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Name of Child 

6. Is able to control impulsive behavior in the classroom; 
can control anger. 

1 2 3 4 5 6 7 
No 
Control 

7. Is hyperactive; always on the move. 

8 9 
Very good 
Control 

1 2 3 
No 
Hyperactivity 

8. Is truthful. 

7 8 9 
Extremely 
Hyperactive 

1 2 3 
Not truthful 

8 9 
Very 

Truthful 

9. How intently does the child show his anger? 

1 2 3 4 5 
No expression 
at all 

10. Is interested in school work. 

7 8 9 
Rage of uncontrollable 

temper tantrums 

1 2 
Not 
Interested 

7 8 9 
Very 

Interested 

11. Exhibits aggressive behavior toward peers in the class
room. 

1 2 
Not 
Aggressive 

4 7 8 9 
Very 

Aggressive 



Name of Child 

12. Conforms to rules 
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1 2 3 4 
No 
Conformity 

13. Assumes leadership role. 

8 9 
Over-

Control 

1 2 3 4 5 6 
No 
Leadership 

14. Shows responsibility for self. 

8 9 
Good 

Leadership 

1 2 3 4 
Has excuse for 
Shortcomings 

8 9 
Self-

Dependent 

15. When praised by teachers he (1) will not accept the 
fact that he has done something good or (9) is spurred 
on to greater things. 

8 

16. Blames others when he is wrong 

1 2 3 4 
Not 
Blaming 

17. Good at taking turns 

8 9 
Extremely 
Blaming 

1 2 
"Me 
first" 

7 8 9 
Always assumes 
proper attitudes 

18. Concentrates while doing schoolwork 

1 2 3 
No 
Concentration 

8 9 
Good 

Concentration 



Name of Child 

19. Is shy. 
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1 2 3 4 5 6 
Not 

Shy 

20. Becomes angry with the teacher. 

8 9 
Extremely 

Shy 

1 2 3 4 5 6 
Not 
Angry 

21. Does what he is told, is obedient. 

8 9 
Extremely 
Angry 

1 2 3 
Not 
Obedient 

22. Is a "tattletale." 

8 9 
Extremely 
Obedient 

1 2 3 
Not a 
"tattletale" 

8 9 
Extreme 

"tattletale" 

23. Is able to accept limits or rules in group games 

1 2 
Not 
Acceptable 

8 9 
Very 

Acceptable 

24. Aspiration level or need for achievement in regard to 
schoolwork is high. 

1 2 3 4 
Low 

25. Is afraid he will fail. 

8 9 
High 

1 2 3 4 
Not 
Afraid 

6 8 9 
Extremely 
Afraid 



Name of Child 

26. Can work independently. 

67 

1 2 3 4 5 6 7 
No 
Independence 

27. Is able to accept help from others. 

8 9 
Extremely 
Independent 

1 2 
Not 
Accepting 

8 9 
Very 

Accepting 

28. When corrected by the teacher he reacts. . . 

1 2 3 
Negatively 

4 8 9 
Positively 

29. Sulks. 

1 2 3 4 5 
No sulking 

8 9 
Extremely 

Sulky 

30. Seeks teacher's approval. 

1 2 3 4 5 
Wants 
Approval 

31. Daydreams in the classroom. 

8 9 
Doesn't seek 
Approval 

1 2 3 
Frequently 

32. Is quarrelsome. 

8 9 
Very seldom 

1 2 3 
Not 
Quarrelsome 

8 9 
Extremely 

Quarrelsome 
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33. Distracts others in the classroom. 
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1 2 3 
Not 
Distractive 

8 9 
Extremely 

Distractive 

34. Feigns illness. 

1 2 
No 
Illness 

8 9 
Continual 
Illness 

35. Shares with others. 

1 2 
No 
Sharing 

36. Has persistence in academic work. 

1 2 3 
Gives up 
Easily 

8 9 
Always 
Shares 

8 9 
Endures 

37. Has persistence in non-academic areas. 

1 2 3 4 5 6 
Gives up 
Easily 

38. Considered an isolate in class 

8 9 
Endures 

1 2 
Not 
Isolate 

8 9 
Extreme 
Isolate 

39 Child feels pressured to achieve in school. 

1 2 3 4 5 
Not 
Pressured 

8 9 
Extremely 
Pressured 
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