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CHAPTER I
THE RESEARCH PROBLEM
Introduction

Many conventional theories of intelligence view man's
abilities as irrevocably fixed and rendered unchangeable
by biological endowment (Jensen, 1969, Eysenck, 1981).
Such theories support the hereditarian point of view which
defines intelligence as an inherited trait and a static
entity. The opposite position is that taken by environ-
mentalists who support the theory that intellectual
functioning is determined by one's environment (Eysenck
(Kamin), 1981, Watson, 1928). A blend of these two
extreme points of view is that of the interactionist who
theorizes that contributions from both heredity and environ-
ment create intelligence (Feuerstein, 1979, Haywood, 1982).
This approach views cognitive functioning as receptive to
change within the wide range afforded by physiological
factors.

Influence of the hereditarian theory of intelligence
1s evident throughout current educational practices. The
majority of educational programs provide content or subject-

matter based curricula with little or no emphasis placed



on development of the thinking skills needed to collect,
use and store information. These thinking skills are
assumed by many to be inherited. One is either endowed
with effective thought processes at birth or not, and
there is little that can be done to rectify the handicap.
This position seems insensitive to the very changes that
education is trying to produce.

The Journal of Educational Psychology in 1921 offered

fourteen psychologists' and educators' views on the nature
of intelligence. Among them was S. S. Colvin who said
that a person "possesses intelligence insofar as he has
learned or can learn to adjust himself to his environment"
(cited from Sternberg, 1982). Colvin's 1921 definition of
intelligence 1s similar to one that is presently emerging.
Research psychologists in the field of cognitive process-
ing, or information processing, seem to be reaching at
least a partial consensus on a definition that views
intelligence as a set of thinking and learning skills that
facilitate an individual's successful adaptation to his/her
environment (Arbitman-Smith, 1982; Clarke & Clarke, 1976;
Feuerstein, 1979; Haywood, 1981; Hobbs and Robinson, 1982;
Luria, 1971; Sternberg, 1981; Vygotsky, 1978). This view
holds significant implications for educational procedures
due to the contingency that thinking skills are teachable
and intelligence is modifiable.

Reuven Feuerstein (1980), an Israeli psychologist,

has had successful experiences 1in promoting effectaive



changes in thinking and problem solving with retarded and
low performing adolescents and young adults. He devised a .
process oriented curriculum (Instrumental Enrichment) and
teaching techniques with the i1ntended purpose of developing
key cognitive processes. The basis for Feuerstein's
curriculum is his theory of cognitive modifiability in
which he identifies cognitive deficiencies that impede
learning. Instrumental Enrichment provides for the
remediation of these deficiencies.

The purpose of this paper is to review Feuerstein's
theory of cognitive modifiability and compare it to conven-
tional theories of intelligence and currently accepted
educational practices. The experimental portion of the
study will investigate the effects of a Thinking Skills
Curriculum, an adaptation of Feuerstein's Instrumental
Enrichment Curriculum, on the academic achievement and

educational ability of second grade students.

Significance of the Problem

Theoretical Importance

Currently accepted theories of intelligence assume
that one 1s unable to make a substantial change in the
thinking processes. The predominant assumed restrictions
to change in cognitive structure are age, etiology, and
severity of retardation. Challenges to these assumed

restrictions will be presented in the following discussion.



Age. For the past twenty years, educators have spent
majority of educational funds on early childhood and elem-
entary education programs. Seventy-five percent of the
two and one-third billion dollars appropriated for 1978-1979
Title I programs went to children in grades one through
six, seven percent to preschool programs and eighteen per-
cent to grades seven through twelyve (Hobbs & Robinson, 1982).
These expenditures were prompted by the vast amount of re-
search supporting the critical-period-of-development theory,
the theory that a person's kehavioral characteristics and
thinking processes are formed during the early years and
that experiences during this critical time form a personal-
1ty structure that is essentially unchangeable past a cer-
tain age. Studies that led to this position include those
done by Hunt (1961) and Bloom (1964). The consensus of
this point of view is well stated by Bettye Caldwell (1973).

Considerable research evidence has converged to

suggest that the first three years of a child's

life represent the most important period for

primary cognitive, social, and emotional develop-

ment and it is during this period that the

environment will exert maximum effect for either

facilitation or inhibition of the child's

genetic potential for development (p. 24).

Feuerstein's theory of cognitive modifiability
challenges this age restriction. In studies involving

adolescents and young adults, he reports significant

increases in intelligence and academic test scores follow-



ing two years of exposure to his Instrumental Enrichment
Curriculum. Feuerstein postulates that human intellect
can be modified across the entire age span. "Except in
the most severe instances of genetic and organic impair-
ment, the human organism is open to modifiability at all
ages and stages of development" (Feuerstein, 1979, p. 9).
The Clarkes (Clarke & Clarke, 1976, p. 72) support this
conclusion: "The worse the early social history, the
better the prognosis for change," and

what one does for a chilid at any age, provided

it is maintained, plays a part in shaping his

development within the limits imposed by genetic

and constitutional factors (p. 273).

Etiology. Many genetic or organic disorders produced
by chromosomal or metabolic deviations are believed to un-
avoidably and irreversibly affect cognitive functioning.
The Down's syndrome child is an example of one who is
generally accepted as having a low IQ ceiling. The general
slowness in behavior and development produces a restricted
environmental input. The situation is further complicated
by public opinion and "well meaning" pediatricians and
other professionals who warn the parents that there is no
chance for proper development and that the condition is

irreversible (Feuerstein, 1980).



Feuerstein's work with Down's syndrome children 1is
providing evidence to the contrary. In a research project
now in progress at the Hassa-WIZO-Canada Research Institute
in Jerusalem, meaningful changes are taking place in the
course of development of Down's syndrome children (Feuer-
stein, 1982). The intent of the above project is to
provide answers to such questions as: (1) to what extent
genetic and organic conditions produce barriers that
affect the threshold of stimulation and (2) by what means
can these barriers be bypassed, or penetrated, and thereby
overcome. Early indications support the theory that
cognitive modifiability is available, within limits, to
individuals despite the etiology of retardation.

Feuerstein (1980, pp. 55-56) reports two earlier suc-
cessful case studies with Down's syndrome children and docu-
ments successes with other genetic or organic disorders
that have been considered to relate directly to cognitive

dys function.

Severity of Retardation. The label which educators

and related professionals ascribe to those i1individuals scor-
ing lower than fifty or sixty on a conventional measure of
intelligence is descriptive of educational expectations.

The prognosis for these individuals is "trainable" in menial
tasks, not educable. The severity of such cognitive

deficiencies may stem from poverty, cultural deprivation,



and emotional disturbances, but despite the etiology, the
label which results from IQ testing is the same.

In a report on remediation of cognitive deficiencies
with adolescents in Israel, Feuerstein and Rand (1975)
describe the nature of observed cognitive dysfunctions as
peripheral rather than central. In many cases, the low
functioning individual has adequate central intellective
capacities, but inadequate peripheral skills for taking
in information (input) and communicating thoughts (output).
The deficiency reflects inadequate work habits, insufficient
learning sets, and inadequate communication skills rather
than a lack of central intelligence.

The successful remediation of cognitive deficiencies
in individuals labeled "trainable" is evidenced in
Feuerstein's work (1979, 1980). Through training involving
Instrumental Enrichment, strategies oriented toward making
higher mental processes an active part of the retarded
performer's repertoire, modification of cognitive process-
ing occurred and successful adaptation to the environment
was achieved. Feuerstein et al. (1980), do not report
massive increases in intellectual functioning, except in
isolated cases, but do indicate increases which allow
these individuals to live productive, self-supporting lives.

In summary, the three major assumed restrictions to
cognitive modifiability are age, etiology, and severity

of retardation. The theoretical implications of Feuerstein's



theory and his research challenge currently accepted theo-
ries regarding these issues. Feuerstein postulates that
cognitive modifiability is available to individuals within

limits, despite age, etiology, or severity of retardation.

Practical Importance

Mandatory education laws of the past few decades have
brought people into the educational systems who are ill
éﬁuipped to handle school. The influx of these individuals
into the public schools and the increasing amount of school
failure led to the development of a number of learner clas-
sifications and curriculum strategies aimed at promoting
better school performance. Assessment for classification
purposes 1s typically based on the results of a conven-
tional IQ test. Regarding our current trend of labeling,
Feuerstein (1979) states:

Conventional psychometric tests are concerned
exclusively with cataloguing the respondent's
current knowledge and measuring his manifest level
of functioning. They operate on the basis of the
tautological platitude, "If a then a." If the
retarded performing child functions on a low level
1n school, the very behaviors that ensure poor
school performance are then measured psychometri-
cally and the child emerges from the testing with
a low IQ, 1.e., a low estimated intelligence
level. The child, of course, performs poorly on
the school-oriented intelligence test because he
has not developed the requisite classroom skills;
nevertheless, he is said to be deficient in these
areas because of low intelligence (p. 11-12).

Feuerstein's "catch 22" assessment of conventional labeling

procedures points to the lack of assessing specific



cognitive deficiencies and planning appropriate strategies
for their remediation.

The lack of appropriate assessment and intervention
strategies is a serious concern. An additional concern
is the damaging effects of labeling on an individual's
life. (See Mercer, 1975; Feuerstein, 1973; Haywood et al.;
1975; Goldstein et al., 1975). Goldstein et al. (1975, p.
24) noted that although there is little research on the re-
lationship between labeling and self-image, "It 1s widely
accepted that negative labels create a unique atmosphere
around children, complicating their lives in significant
though unmeasured ways".

The benefit of special education programs as well as
labeling procedures are in question. Many studies on the
effectiveness of special education classes show that
remedial environments have no significant advantage,
academically or socially, over regular classrooms (Johnson,
1962) . The "watered down" versions of special class cur-
riculum such as those for individuals labeled mentally
retarded assume a static cognitive structure which pre-
cludes the mastery of higher learning skills (Begab, 1980).
Regarding the practice of matching the instructional
modality with the learner's preferred learning modality,
l1.e., auditory, visual, or tactile/kinesthetic, the over-
whelming majority of research in the past ten years has
indicated that this approach does not improve reading

performance (Gross, 1981l). All individuals have a favored
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sensory channel or learning modality, but merely improving
the non-favored channels does not improve learning (Hoffman,
1982). The following is a quote from Newcomer et al. (1975):

We cannot help but conclude that psycholinguistic

training based on the Kirk-Osgood model is not

successful because it does not help children to
increase their ability to speak or understand
language, nor does 1t aid them in academic skills
such as reading, writing, or spelling, ...the

wrong skills are being remediated (p. 147).

Arter and Jenkins (1979) conclude:

...1t is i1mperative to call for a moratorium on

advocacy of Differential Diagnosis-Prescriptive

Teaching (DD-PT), on classification and placement

of children according to differential ability

tests, on the purchase of instructional materials

and programs which claim to improve these abili-

ties, and on coursework designed to train DD-PT

teachers (p. 551).

Feuerstein's Instrumental Enrichment (IE) curriculum
appears an appropriate alternative to current educational
practices which have failed to produce the desired results.
The goal of IE is to modify the individual by assistance
in the acquisition of thinking skills, modifying cognitive
deficiencies, and providing experiences in learning how to
learn. The aim 1s to modify the individual rather than
modify the individual's educational environment through
special class placement, lowering expectations, and match-
ing curriculum to the individual's preferred learning
modality. Instrumental Enrichment was designed for group
implementation, preferably heterogeneous groups, and

requires students to use several sensory or motor systems

to gather and present information.
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Although IE was specifically developed for use with
adolescents, Feuerstein (1979, p 69) states that "the under-
lying principles of the program are applicable for all
ages". The program, as well as the entire theory, lends
itself not only to remediation but to preventive measures.
Replacing current educational practices, such as those
based on the labeling system and the psycholinguistic
model, with assessment and instructional procedures

designed to improve cognitive functioning is an alternative.

Problem Statement

The problem examined in this study is: How is the
academic achievement and educational ability of second
grade students affected by the inclusion of a thinking
sk1lls curriculum into the regular class program? An
experimental group of second grade students who received
the treatment and a control group of second graders who
did not receive the treatment participated in the study.
An achievement test and ability tests were administered
at the conclusion of the study and analyzed for signifi-
cant differences between the groups.

For the purposes of this study, a pre-test was used
to determine ability levels of the subjects to facilitate
a stratified random sampling of subjects from varying
ability levels. Achievement was defined as subtest scores
obtained on the SRA Level C Achievement Series, 1978

edition. Ability was defined as subtest scores on the
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SRA Educational Ability Series Test (EAS), the Organiza-

tion of Dots Test, and the Raven's Matrices Test.

Definition of Terms

Cognitive modifiability: the ability to change the
processes one uses to think.

Cognitive functions: a set of processes of logical
thought.

Mediated learning experience: an experience whereby
a mediating agent, usually a parent, sibling or caretaker,
selects and organizes environmental stimuli to facilitate
successful environmental encounters and the acquisition of
appropriate operational structures and learning sets.

Cognitive deficiencies: those deficiencies in the
functions that underlie internalized, representational,
and operational thought.

Input phase: that phase of the mental act which in-
volves the guantity of data gathered for elaboration
purposes.

Elaboration phase: that phase of the mental act
which involves making efficient use of available data for
problem solving purposes.

Output phase: that phase of the mental act which
involves factors that lead to adequate communication of the

outcome of elaborative processes.
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Instrumental Enrichment: a set of instruments designed
to remediate cognitive deficiencies through a ceries of
tasks, exercises, and discussions. The instruments were
designed over a period of twenty-five years by Reuven
Feuerstein and his associates for use in the regular class-
room.

Thinking Skills Curriculum: an adaptation of the
first four Instrumental Enrichment units, revised for the
purpose of implementation with second grade students. The
four units; Organization of Dots, Comparing, Perceptual
Analysis, and Spatial Orientation are designed to assist
in the remediation of cognitive deficiencies through a
series of tasks, exercises, and discussions. The instru-
ments were created by Mary Rineer and Mary Comfort under

the direction of Dr. M. Joe Keatley.

Theoretical Framework

According to Feuerstein, each person is an open system
who 1s capable of change and modification through inter-
action with the environment. Cognitive Modifiability is
his term for this self-regulating and responsive function
of human intelligence. Except for the more severe levels
of mental retardation from physiological etiology, retarded
performance can be attributed to cultural deprivation.

In Feuerstein's theory, this deprivation results from the
failure of the child's significant others to deliberately

select, focus, and interpret learning experiences. If the
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child has not developed problem solving skills through
these mediated learning experiences, s/he is less able to
profit from and adjust to direct exposure to events in the
environment. Consequently, s/he becomes passive, dependent
and episodic in learning and interactions with the
environment.

Unlike conventional psychological assessment which
is designed to document deficit functioning, Feuerstein's
Learning Potential Assessment Device (LPAD) seeks to uncover
latent cognitive potential and identify cognitive deficits
which interfere with successful environmental interactions.
Moreover, he has developed Instrumental Enrichment (IE)
which is a planned strategy for remediation of the deficit
problem solving skills identified by the LPAD. Rather than
teaching a specific content, IE develops basic thinking
skills that enable the individual to perceive, process, and
communicate information. Therefore, Feuerstein's LPAD and
IE are designed to elucidate and actualize cognitive poten-
tial in retarded performers.

The Thinking Skills Curriculum, a product of Feuer-
stein's theory and an adaptation of Instrumental Enrichment,
1s a strategy for correcting deficient cognitive functions

and for learning how to learn. The curriculum uses content-

free exercises that involve a wide range of thought pro-
cesses and mental operations. The exercises are not a
substitution for, but a supplement to the subject-matter

oriented curriculum of the regular class program.



CHAPTER II

REVIEW OF LITERATURE

Introduction

Feuerstein 1s often referred to as a Piagetian learn-
ing theorist. This classification seems inappropriate.
Feuerstein studied with Piaget, as well as Andre Rey, 1n
Geneva, and influences from both are evidenced in his
work. There are differences between the Feuersteinian
and Piagetian theories and 1t is advantageous to review
Piaget's theory in an attempt to compare the two i1deologies.

This chapter will review the theories of Feuerstein,
Piaget, Vygotsky, Luria (to some extent), and Meichenbaum's
Self-Instruction Method for comparative purposes and educa-
tional implications. A review of research involving
Feuerstein's Instrumental Enrichment will follow, and the
chapter will conclude with a rationale for the proposed

research.

Feuerstein

Over a period of twenty-eight years, Reuven Feuerstein
has developed a theoretical model that identifies and

describes cognitive functions, an assessment device

15



(Learning Potential Assessment Device) for assessing cogni-
tive functions, and a set of instructional procedures for
remediating cognitive deficiencies. Feuerstein presents
the concept of cognitive functions not as components of
ability in the classical sense, but as process variables
that are compounds of native ability, attitudes, work
habits, learning history, motives, and strategies (Haywood,
1977). Feuerstein's theory of development and learning is
process oriented; i.e., cognitive processes develop through
interactions between indivicduals and their social and
physical environments. Positive circumstances can promote
the growth of cognitive functions, and negative circum-
stances (or the absence of positive ones) can inhibit the
development of effective cognitive functions (Haywood and
Wachs, 1981). Feuerstein (1980) conceives the development
of cognitive structure as a product of two methods of
interaction between the organism and the environment:
"mediated learning experience" and direct exposure to
sources.

The concept of mediated learning is an important dif-
ference between the developmental psychology of Piaget
(1952) and that of Feuerstein. Feuerstein has extended
Piaget's learning theory formula, stimulus-organism-
response (S-0-R) to stimulus-human-organism-response
(S-H-O0-R), the H representing the human mediator. A

central and critical role is assigned to the mediator who,
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by interposing himself between the child and

external sources of stimulation, mediates the

world to him by framing, selecting, focusing,

and feeding back environmental experience in

such a way as to create appropriate learning

sets (Feuerstein, 1970, p. 358-359).

The most important aspect of mediated learning is 1its
intentional nature; the individual 1s made aware that s/he
1s learning something of value in the mediator-mediatee
interaction (Haywood et al., 1975).

Direct exposure learning refers to spontaneous, chance
encounters between the organism and the environment and
results in some modification of the existing cognitive
schemes through a process such as assimilation and accomo-
dation (Piaget, 1967). The development of information
strategies is a combination of mediated learning and direct
exposure learning. However, adequate cognitive development
cannot take place without the active participation of
mediators to interpret the environment (Feuerstein, 1980).
Feuerstein describes the functions of a mediator as:

(1) Focusing the mediatee's attention thereby assist-
ing the individual 1n becoming a more efficient "looker";

(2) Assisting in organizing the environment through
the provision of labels for objects, events, and people;

(3) Assisting the mediatee in understanding temporal
and spatial concepts in order to organize him/herself in
time and space;

(4) Providing assistance in establishing relation-

ships between objects, people, situations, etc; and
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(5) Assisting in the development of comparative be-
havior for the purpose of categorizing environmental stimuli.

In a 1980 publication, Feuerstein described two major
characteristics of mediation. He has since expanded the
list to five. The following characteristics of mediation
were presented by Feuerstein in a discussion of cognitive
modifiability at the University of California at Riverside
(Feuerstein, 1982).

(1) Intentionality: The mediator shares the inten-
tion of the learning experience with the individual. During
a pure mediated learning experience a partnership forms
between the parent (mediator) and child (mediatee) because
they are working toward a common goal.

(2) Transcendence: The mediator transcends the
immediate needs or concerns of the recipient of mediation
by venturing beyond the concreteness of the here and now.
For example, a mother feeds her child to fulfill the basic
need of survival, but when she gives instruction on table
manners or cultural eating habits, she transcends the basic
reason for eating.

(3) Mediation of meaning: The mediator assists the
recipient in ascribing specific meaning to specific stimuli
at specific times.

(4) Mediation of a feeling of confidence: Instilling
a feeling of confidence in the mediatee 1s not accomplished

by merely telling that person that s/he is competent.
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Providing tasks which are within the capabilities of the
individual but pose a challenge facilitates cognitive
growth and a feeling of confidence.

(5) Regulation of behavior: Regulation of behavior
involves delaying an action or response until all necessary
information is collected and evaluated. If a response is
purely reflexive, it 1s considered impulsive. The mediator
assists in developing an internal regulatory system by
imposing a conceptual tempo on the mediatee. This is
achieved by questioning such as "why don't you look at the
size, color, number, orientation, etc. before responding
or beginning to work?". Encourage the person to avoid
acting on some kind of gestalt modality and analyze the
task and all possible alternatives before acting.

Feuerstein describes the mediated learining experience
as a complex and uniquely human function which encompasses
the many dimensions listed above.

Mediating the learning of children is strongly influ-
enced by a culturally determined need to transmit cultural
attributes across generations. Cultural and subcultural
groups develop culture-characteristic modalities of inter-
preting reality, of formulating rules, of problem solving,
of perceiving everyday events (Vygotsky, 1978). Through
the process of "intergenerational culture transfer," the
culture-specific modes of thought are conveyed from each
generation to the next with the adults performing the

significant role of "mediating" the experiences and
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environmental encounters of children (Arbitman-Smith et al.,
1982).

Inadequate mediated learning occurs when a generation
fails to transmit the culture's cognitive norms to the
succeeding generation. This occurrence is the result of
a variety of causes such as: the transfer of a group from
one cultural environment to another which results in the
denial or discarding of specific cultural characteristics,
poverty and struggle to fulfill basic needs affording little
time for mediation, emotional disturbances within the
parents, philosophies which advocate the right of the child
to grow up "free" of parental influence, and barriers to
mediation within the child such as autism, hyper- or hypo-
activity.

Dr. A. Graham Down, Executive Director for the Council
of Basic Education (Address presented during Tulsa Public
Schools Administrator's Meeting, August 20, 1982) pointed
to the fact that parents are currently spending less time
with their children than they have in the past. Dr. Down
offered the following statistics for consideration. During
the 1950's a father living in the United States typically
spent 2-1/2 hours a day with his children. Today, the
average father-child interaction 1s 14 minutes each day.
Dr. Down did not offer verification for the following, but
reported that only 13% of American families are intact,
both mother and father present in the home, while 87% are

single parent families.
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The significant role of the parent as a mediator is
in jeopardy in this country partially due to the lack of
time parents are spending with their children. Often the
time that 1s spent in parent-child togetherness 1s not
quality time, but devoted to watching television, movies,
or some other form of entertainment. No verbal interaction,
mediation, or transmission of cultural characteristics trans-
pires. Single parents are frequently involved with work,
social lives outside the family unit, or their own frustra-
tions to the exclusion of quality parent-child interactions.
The cultural void created by the lack of mediation precludes
the development of adequate cognitive functioning in the
child (Feuerstein, 1980).

Deficient cognitive functions are viewed as the result
of 1nadequate mediated learning experience rather than inade-
guate cognitive development (Feuerstein, 1980). Feuerstein's
crucial point regarding minimal or lack of mediated learning
experience in the normal course of development is that this
does not preclude the individual from achieving adequate
cognitive development provided effective mediation takes
place at some point in that person's life.

The goal of formal (school) mediated learning experi-
ences such as that provided by Feuerstein's Instrumental
Enrichment 1s to restore a normal pattern of cognitive
development. This involves affecting change in cognitive
structure. It encompasses providing individuals with cogni-

tive prerequisites that enable them to derive maximum benefit
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from exposure to numerous and varied stimuli. The aim of
mediated learning experience is to assist the individual in
adapting to a normal environment rather than adapting the
environment to meet the specific needs of the individual

(Feuerstein, 1980).

Deficient Cognitive Functions

Feuerstein (1979) has 1identified a set of deficient
cognitive functions which relate to and help identify the
prerequisites of thinking. Feuerstein (1980) does not pre-
sent the set as definitive or exhaustive, recognizing that
the listed functions may require additions and refinements.
The deficient functions should not be considered as elements
of thinking that are totally missing; rather they are con-
ceived as weak components of thought. Humans differ as to
the prerequisites used for thinking because of varying cog-
nitive styles, but the basic cognitive functions which Feuer-
stein has identified are universal. They are transferable
across cultures despite cultural differences (Feuerstein,
1982).

Deficient cognitive functions refer to deficiencies 1in
those functions that underlie internalized, representational,
and operational thought. Identifying deficient functions
provides a means of understanding an individual's low level
of performance. Frequently a child's failure to perform a
given operation is attributed to a lack of knowledge of the

principle involved or to a low intelligence that precludes
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understanding the principles. Realistically the deficiency
may exist in the underlying functions rather than the opera-
tional level or specific content of the person's thought
processes. For example, systematic and precise data gather-
ing, the ability to deal with two or more sources of infor-
mation simultaneously, and spontaneously comparing cues are
encompassed in the operation of classification. Therefore,
failure to correctly classify objects or events may result
from deficiencies in the underlying functions that are pre-
supposed in the operation. A failure to locate the source
of a child's errors will seriously affect the efficacy of
any corrective action (Feuerstein, 1980).

The three phases of the mental act (input, elaboration,
output) are not isolated dimensions. The interactions
occurring between and among the phases affect one another
to varying degrees. They are not in a linear relationship
with each other but intricately overlap to produce the
mental act. The following are the cognitive deficiencies
identified in each phase (Feuerstein, 1979, 1980, 1982).
Corresponding cognitive functions for each deficiency are
provided in Appendix A.

Input

(1) Blurred and sweeping perception

(2) Impulsivity--unplanned, unsystematic exploratory
behavior

(3) Lack of receptive verbal skills

(4) Lack of, or impaired, spatial orientation



(5)

(6)

(7)
accurcy

(8)
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Lack of, or impaired, temporal orientation
Lack of, or impaired, conservation consistancies

Lack of, or impaired need for, precision and

Lack of, or impaired use of, two or more sources

of information.

(1)
(2)
(3)
problem
(4)
behavior
(5)
(6)
(7)
(8)
evidence
(9)
(10)

(1)
other can

(2)

(3)

failure)

Elaboration
Lack of experiencing the existence of a problem
Inability to mentally define a problem

Inability to select relevant cues 1in defining a

Lack of, or impaired spontaneous comparative

Narrowness of mental field
Lack of, or impaired need for, summative behavior
Difficulties 1in projecting virtual relationships

Lack of, or impaired need for, pursuing logical

Lack of, or impaired, interiorization

Lack of, or impaired, planning behavior

Output
Egocentric communicational modalities (thinks the
read his/her mind)
Difficulties in projecting virtual relationships

Blocking (inability to think caused by perceived
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(4) Trial and error responses (random non-goal orient-
ed responses)

(5) Lack of verbal tools for communicating adequately
elaborated responses

(6) Lack of a need for precision and accuracy in
communicating

(7) Deficiency of visual transport

(8) Impulsive, acting out behavior

An episodic grasp of reality is a deficiency which
is an umbrella concept that determines and is determined
by many of the deficiencies previously listed. It refers
to experiencing each object or event in a global sensorial
modality without any attempt to relate or link 1t to
previous or anticipated experiences 1n space or time.
It reflects a passive attitude because no attempt is made
to organize, order, summate, or compare. To grasp an
event episodically reduces it to vague and undefined dimen-
sions and limits experiencing to a concrete sensori-motor
level. Frequently the behavior attributed to the retarded
performer is an e%pression of an episodic grasp of reality
and can be observed in the failure to actively go beyond
the mere registration of incoming stimuli and information
(Feuerstein, 1979).

The cognitive deficiencies listed above are conceived
as the result of the absence of, or inadequacy of, mediated

learning experience and these deficiencies are responsible
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for retarded cognitive performance (Feuerstein, 1980).

The retarded performer who 1s encumbered by numerous defi-
ciencies lacks the thinking skills needed to organize,
create order, and make sense of the environment. A failure
to interact with the environment and go beyond the mere
registration of stimuli i1s typical of an individual who has
been deprived of mediated learning. The individual is con-
fined to a passive and limited sensorial perception of the

world.

Piaget

Jean Piaget's concepts concerning the development of
child thought and intellectual ability gained popularity
1n the United States in the late 1960's and early 1970's.
In current writings concerning child development, Piaget
1s one of the most quoted authorities on the evolvement
of cognitive functions (Wadsworth, 1979). His influence
can be seen i1in the educational practices of early childhood,
kindergarten, and elementary programs.

Piaget's theory is based on the conception that the
principles of cognitive and biological development are the
same (Piaget, 1952). He views mental development as a form
of biological or maturational activity and envisions intel-
lectual and biological development as inseparable and joint
contributors to a human's organization and adaptation to
the environment. Piaget explains the process of mental

development through the concepts of schemata, assimilation,
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accommodation, and equilibrium (Skahkian, 1970). Piaget
conceptualizes cognitive development as a process of these
four parameters at all age levels from birth to adulthood.

According to Piaget, inherited neurological structures
influence development within certain broad constraints.
Development is a result of the interaction between inherited
neurological capabilities and experience, and 1interaction
with the environment (Hunt and Sullivan, 1974).

Piaget describes four developmental stages: sensory-
motor, 0 - 2 years; preoperational, 2 - 7 years; concrete
operational, 7 - 1l years; and formal operational, after
1l or 12 years. He postulates that humans proceed through
the same stages in the same way, although at varying rates.
Due to variances in neurological endowment, maturation
rate, degrees of social interaction and experience, all
persons do not proceed through Piaget's 1dentified develop-
mental stages during the same chronological stages (Wadsworth,
1979).

Feuerstein (1979) points to the fact that Piaget's
stages of development are a fixed, immutable succession of
stages. No stage of development can precede an earlier
one. No acceleration of the development of a later stage
1s possible prior to an earlier one or before reaching
certain biological conditions that allow the next stage

to appear. A direct exposure method of learning which is
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biologically based, as is Piaget's, fails to explain the
varying levels of cognitive development and the fact that
some people in our world do not attain the higher levels
of functioning described by Piaget as formal operations.
If formal operations were the result of an interaction
between maturational processes and direct exposure to
stimuli, a greater number of these behaviors would be
evidenced in the normal population (Feuerstein, 1979).

Piaget describes intellectual behavior at any age as
evolving directly from prior levels of behavior with its
roots in the early sensori-motor state. Thus "early mental
development determines the entire course of psychological
evolution" (Wadsworth, 1979, p. 38). Feuerstein's (1979)
work with the remediation of cognitive deficiencies at the
adolescent stage, as well as the work of Clarke and Clarke
(1976) , contradicts this critical-period-of-development
concept. Feuerstein and the Clarkes have reported success
with the development of effective cognitive functions and
the remediation of cognitive deficiencies in adolescents
and young adults.

Piaget sees social interaction as one of the factors
that facilitate cognitive development. Liberation from
egocentrism occurs predominately through interaction with
peers (Piaget, 1952). Egocentrism is described as a cogni-

tive state in which the individual sees the world only from
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his/her perspective and is unaware that other points of
view exist. At the concrete operational stage, the indivi-
dual is no longer egocentric, language in its egocentric
state disappears and becomes social and communicative. How-
ever, egocentrism reoccurs at varying phases of development
when new cognitive structures are acquired. Piaget views
the reappearance of egocentrism as a negative byproduct of
cognitive development which distorts the initial period of
making use of newly formed schemata (Gerber, 1977).

Thus Piaget theorizes that intellectual structures are
not innate but develop through direct exposure to stimuli,
are constantly changing and growing and this growth is gov-
erned by maturational stages which determine the "readiness"
of the individual to make cognitive adjustments.

The primary differences between the Feuersteinian and
Piagetian theories appear to be: Mediated Learining (S-H-
O-R) as opposed to Direct Exposure Learning (S-0-R) and
numerous modifiable cognitive elements of development as
opposed to four fixed, immutable stages of development.
Feuerstein's mediated learning concept assigns a critical
role to a mediator who provides assistance in creating
appropriate learning sets. Piaget's direct exposure learn-
1ng concept refers to spontaneous, chance encounters between
the individual and the environment which result in modifi-
cation of existing cognitive structures. The difference

between these two concepts is the human element or mediator
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which Feuerstein has added as a critical and central param-
eter 1n the process of learning. Through mediational
experiences the individual is assisted in developing cogni-
tive functions which underlie internalized, representational
and operational thought. Development of the numerous cogni-
tive functions does not necessarily occur in a linear
progression. In contrast, Piaget postulates four stages

of cognitive development which are immutable. ©No stages

of develogment can precede an earlier one and all stages

are rooted in the early sensori-motor stage.
Vygotsky

Lev. S. Vygotsky's work supports Feuerstein's theory
of cognitive modifiability and emphasizes the relationship
between thought and language which is stressed through the
verbal interaction involved in mediated learning. Vygotsky
viewed language as man's most powerful tool in understand-
1ng and organizing the environment.

The most significant moment in the course of

intellectual development, which gives birth to

purely human forms of practical and abstract

intelligence, occurs when speech and practical

activity, two previously completely independent

lines of development, converge (Vygotsky, 1978,

p. 24).

Vygotsky observed that speech not only accompanies a

child's activity but plays an important role in carrying

out an action. Speech is such a vital part of a child's
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activity when attempting to accomplish a task, that if
not permitted to speak, the child may "freeze" and be
unable to complete the task. Vygotsky noted that not
only does speech facilitate the effective manipulation of
objects but often controls the child's own behavior
(Vygotsky, 1962). A young child who cannot solve a prob-
lem seeks help from an adult by verbally describing the
situation. Later this socialized speech (appealing to the
adult for help) is turned inward and the child appeals to
him/herself, generating alternative possibilities for .
solutions.

Vygotsky views the relation between speech and action
as a dynamic one which accompanies actions in early stages
and gradually comes to precede action. The following
analogy is offered by Vygotsky (1962). Young children
name their drawings after they are completed; they need
to see them before deciding what they are. At an older
age, the child names the drawing when 1t is finished and
as the child gets older s/he decides i1n advance what to
draw. At this stage speech guides action and becomes a
vital component in planning a course of action.

Young children use speech primarily for labeling which
allows the identification of a particular object in the
visual field. Visual perception 1s integral; all the ele-
ments are perceived simultaneously. Speech 1s a sequential

process, each element is labeled separately and then
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connected for sentence structure, making speech an essen-
tially analytical function. In the context of this concept,
Feuerstein (1979) has reported success with individuals
labeled visual-perceptually imparied by requiring a verbal
description or analysis of a design before the individual
attempts to draw it. This procedure causes the person
to focus attention on the parts of the drawing which
are visually perceived simultaneously and analyze these
parts sequentially using language. This activity sharpens
the individual's focusing on each part of the design to
be drawn and facilitates the execution of a more accurate
reproduction of the original drawing. The use of langu-
age breaks up the fusion of elements in the visual field
and assists the individual in regulating his/her behavior
(1n this instance motoric behavior to reproduce a design).
Language assists the child in mastering movements,
increasing attention, and perceiving elements of the
"whole" visual field. "In addition to reorganizing the
visual-spatial field, the child, with the help of speech,
creates a time field that is just as perceptible and real
to him as the visual one" (Vygotsky, 1978, p. 36).
Language assists the child in perceiving present changes
from the point of view of past experience and act accord-
ing to future perspectives. With the help of speech the

time field can extend backward and forward and the spatial
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field can be perceived as "parts" of the "whole". Through
language the child escapes the bonds of the concrete "here
and now" and can engage in symbolic representations which
expedite purposeful activity.

Vygotsky, as does Feuerstein, emphasized the impor-
tance of studying the "processes" of development rather
than the "products". His research did not involve the
typical offering to the subject a stimulus to which he
expected a response, thereby obtaining only the product of
an individual's development. He used what he called the
"functional method of double stimulation" (Vygotsky, 1962).
He presented the subject with a task beyond his/her
capabilities and provided neutral stimuli which could be
used as tools for solving the problem. In observing the
manner in which the neutral stimuli were drawn into the
problem solving process, he was able to discover the inner
processes used by the subject.

Vygotsky proposed a distinction between two types of
learning: the general relationship which occurs in non-
structured situations and the specific relationship that
occurs 1in school activities. During the pre-school years,
Vygotsky (1978) argues that play leads development.
Through play the child stretches the conceptual capabilities

through imagination and by engaging in adult-type activities.
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"In play a child 1is always above his average age, above his
daily behavior as though he were a head taller than himself"
(Vygotsky, 1978, p. 129).

School learning is different in that i1t is concerned
with the assimilation of the fundamentals of scientific
knowledge. Vygotsky also views school instruction and
learning as leading development. Both play and school
learning involve skills and knowledge that will come to
be internalized in the future. Both play and school in-
struction create what Vygotsky (1978, p. 85) calls the "zone
of proximal development”. The boundaries of the zone
of proximal development include the base level, the actual
developmental level characterized by the ability to solve
problems independently and the ceiling level, the potential
developmental level which is characterized by the ability
to solve problems 1in collaboration with an adult or more
advanced peer.

Feuerstein's Learning Potential Assessment Device
(LPAD) (1979) is an assessment procedure which measures
what Vygotsky called the zone of proximal development. In
the test-teach-test procedure both the base and ceiling
levels of development are measured. Conventional psycho-
metric measures assess only the base level of development,
those skills and abilities already mastered by the child,
not what s/he is capable of mastering.

Vygotsky views learning as a social process stressing

the 1importance of lingual-interaction in teaching and
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facilitating cognitive growth. He criticizes educational
practices that involve the dispensation of new concepts
through oral lectures which allow for no discussion or
interaction. He 1s also critical of educational programs
which present concepts that lag behind the student's pres-
ent cognitive processes instead of focusing on the emerging
capabilities.

It would appear that Vygotsky's conception of intelli-
gence is the capacity to benefit from instruction, that
learning is the prelude to advancing developmentally, and
that 1t is possible to precede to higher developmental
levels through appropriate experiences.

Vygotsky disagrees with several aspects of Piaget's
theory; the treatment of speech i1n cognitive development,
modalities of experimentation, and the interaction between
biological and mental development. Piaget did not attribute
as important a role to speech as Vygotsky did in the organi-
zation of a child's activities and thought processes. They
differed on their conception of egocentric speech; Piaget
viewing this form of speech as non-communicative action
and taking a secondary role in organizing the child and
his/her environment. In contrast, Vygotsky perceived
egocentric speech as a major tool for understanding and
organizing the environment and subsequently becoming inner-
speech which contributes to higher levels of planning and
organizational skills. Piaget viewed social speech as

following egocentric speech and the development of thought
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as a gradual socialization of internalized mental processes.
Vygotsky postulates that all language from childhood to
adult is social, intended to communicate. He views communi-
cative (Vygotsky's term for Piaget's socialized speech) and
egocentric speech as having two different functions. When
a person starts conversing with him/herself aloud (egocen-
tric) as s/he has been with others (social), 1t is because
the situation has forced inner speech to become outer
speech, s/he thinks aloud (Vygotsky, 1962). Piaget views
egocentric speech as somewhat nonproductive and disappear-
ing with the advent of social speech, only to appear during
frustration with new, unassimilated stimuli.

Vygotsky, as does Feuerstein, views humans as highly
plastic and their environments as changing. Piaget stresses
biologically supported, universal stages of development.

All three theorists share an emphasis on the importance of
interaction with the environment, but unlike Piaget,
Feuerstein and Vygotsky place a greater significance on

social (human) interaction as a determiner of development.

Luria

Luria and Vygotsky worked and studied together for the
last ten years of Vygotsky's life. Much of Luria's subse-
quent research was initiated by Vygotsky's influence. The
following two studies, as reported by Luria (1973), took
place during their joint effort toward understanding human

cognitive development.
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On the basis of developmental research, Vygotsky and
Luria found that children use varying types of categories
for the organization of stimuli at different ages. During
the early stages of development, the child perceives each
object in isolation, the labels or words have no organiza-
tional effect. During the next stage of categorization the
child begins to compare objects on a single parameter such
as size, color, or form. In making these comparisons the
child may loose sight of the parameter s/he was using for
comparison and begin grouping objects such as table and
spoon in one category as a result of having both present
at mealtime. They found that grouping objects according
to real-life situations is typical of older preschoolers
and elementary children. It was at the adolescent level,
that they discovered the accomplishment of categorizing
objects based on concepts.

One of the four Thinking Skills Curriculum units used
1n this project 1s designed to develop comparative behaviors
which are a prerequisite for categorization. Feuerstein
discovered that some adolescents do not spontaneously com-
pare objects and events in their environment. The Thinking
Skills actaivities involve comparison of objects on concrete
parameters such as size, color, shape, number, and direc-
tion. Based on the results of Vygotsky's and Luria's work
these activities should be within the developmental ranges
of second graders and should facilitate the development of

comparative skills.



38

Another study reported by Luria (1973) involved the
use of preschool twins as subjects in an effort to investi-
gate educational activities which would facilitate cognitive
development. Luria and his associates developed a set of
blocks which could be organized into a structure, and two
stimulus model structures. One had all the elements of the
constructed structure present, much like the initial stimu-
lus cards on the WISC-R block design subtest which have
lines that designate the elements of the design (build-from-
the~-elements activity). The other stimulus model was cover-
ed with thick white paper so that the general contours of
the design were present, but the individual components were
not, such as the later stimulus cards on the WISC-R block
design subtest which omit the interior lines, leaving only
outer lines of the design (build-from-the-model activity).
Each pair of twins was divided into two separate groups,
one twin in the build-from-the-model group (the stimulus
that lacked exposure of the elements) and the other twain
in the build-from-elements group (the stimulus that pro-
vided outlines of the parts of the whole). Both groups
received training over a period of two months using the
particular stimulus model assigned to the group. On post
tests using different structures which concealed the parts
or elements, the build-from-the-model group performed
significantly better than the build-from-the-elements
group. When presenting the groups with build-from-elements

tasks, the children who had been trained to build from



model were still superior. They displayed more planning
behavior before beginning to work and were more articulate
in describing the elements of the structure. This group
also displayed superior ability in reproducing structures
from memory and exhibited more planning behavior during
free constructive play In a follow-up study six months
later there was still a significant difference between the
behavior of the two groups, favoring the build-from-model
group.

The Thinking Skills Curriculum uﬁit of study on per-
ceptual analysis used in this study is designed to influ-
ence the above behaviors through analyzing the parts of a
whole using a build-from-the-model approach as well as

other analytic strategies.
Self-Instruction Method

Following the theoretical work of Luria and Vygotsky
concerning language and inner speech as effective regula-
tors of human behavior, Meichenbaum (1972) has developed
strategies to facilitate change 1in a person's behavior
through self-instructional training procedures. He and
his colleagues have shown that self-instructional training
procedures (training a person to use positive and instruc-
tional inner speech) involving cognitive modeling and re-
hearsal can teach schizophrenics and impulsive children to
control their thinking processes to facilitate task per-

formance, can modify test anxiety, and can help individuals

39
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cope with emotional and stress reactions. This procedure
was shown to be more effective in group treatment than.
individual treatment due to group discussions of faulty
thinking styles and self-statements which facilitated
self-awareness.

In academic settings using a task-analysis approach,
similar to Gagne's (Skahakian, 1970), the self-instruction
approach translates the prerequisite behavior needed for
task performance into self statements which can be modeled
and rehearsed.

A concern about self-instruction training in an aca-
demic setting 1s the manner in which the inner-speech or
self-speech is transmitted. The self-instruction method
used for academic purposes appears to involve a rather
rote manner of acquiring pre-requisite skills needed for
the performance of a task. Opportunity for hypothetical
thinking and discovery learning which lead to changing
cognitive structure and developing cognitive functions does
not appear to be an element of this method. Instead it
appears that the context of thought i1s modeled through
speech for the child to mimic. Such a relatively rote and
mechanical means of transmitting thought processes may
result in a child's verbal repetitions of the statements
without internalizing their meaning.

The purpose of the self-instruction technique is simi-
lar to Feuerstein's mediated learning experience with the

exception of the modality in which the cognitive thinking
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processes are transmitted. The mediator is aware of the
prerequisites needed to perform the Thinking Skills activ-
ity, but guides the students by gquestioning and examination
of hypotheses through performing the task. The discussion
about differing strategies used to complete a task or reach
a goal assists students with i1investigating alternative
strategies and choosing the most effective one, and facili-
tates internalization of prerequisite skills. If the pre-
requisite skills are internalized, they can be applied to
similar problems encountered in the future. While working
together on activities, the students are encouraged to
assist each other by asking questions which will lead to
discovery of the solution, as the teacher does, rather

than telling their peers how to overcome difficulty. This
interactive process involving questioning creates a thought
provoking situation (tension) which facilitates cognitive
growth (Vygotsky, 1962). It is this tension element of
learning that appears lacking i1in the rote method of the

self-instruction model.

Related Research Involving Feuerstein's

Instrumental Enrichment

Feuerstein has been involved in developing Instrumental
Enrichment for approximately 20 years, but only recently
has the curriculum and teacher training been made available

outside of Israel. As a result of the brief availability
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of the program, reports of research findings involving
Instrumental Enrichment are limited.

Feuerstein, Miller, Hoffman, Rand, Mintgker, and Jensen
have conducted the most extensive study using Feuerstein's
curriculum and mediation techniques for teaching (Feuer-
stein, 1974, 1982). The project was designed to investi-
gate both short and long term effects of Instrumental
Enrichment and was conducted in Israel. The research popu-
lation consisted of 218 low functioning adolescents between
12 and 15 years of age who received IE for two years. The
short term findings showed significant gains on various
cognitive and intellectual measures in the IE treatment
group in comparison to the control group, in spite of the
fact that the IE groups received less instruction in formal
school subjects (about 300 total hours less over a two year
period) .

A follow-up study was conducted for the purpose cof
testing the extent to which the short-term gains were sus-
tained over time. Approximately two years after completion
of the program, 184 of the subjects (IE group = 95, Control
group = 89) were drafted into the Israeli Army and given
an Army Intelligence test called the DAPAR. The Primary
Mental Abilities test was used 1n the original study as
a pre and post criterion measure. Using the PMA pretest
and the DAPAR, the subjects were divided into four cate-
gories: low PMA, low DAPAR; low PMA, high DAPAR; high PMA,

low DAPAR; and high PMA, high DAPAR. Using a chi-square
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analysis within and between the IE and Control groups, a
significant difference was obtained between the IE and Con-
trol groups with respect to their overall performance on the
DAPAR (p < .005). Additional analysis results suggest that
under conditions of no change there is a greater tendency of
IE intervention to stabilize high performance, whereas in
the absence of such intervention the tendency is for the
performance to be stabilized at low levels. The reverse
trend appears to characterize the change conditions. Not
only does IE intervention tend to produce proportionately
nearly four times as much change from initial low to sub-
sequent high performance, but in the absence of such inter-
vention the long term effect is a tendency for initially
high performers to regress to lower levels of performance.

The major implication of these findings suggest that
the effects on cognitive changes of a structural nature
increase with time, while the effects of cognitive changes
of a task-bound nature involve only the accumulation of
specific subject matter and remain stable or diminish over
time as a result of forgetting or extinction.

The John Kennedy Center of Vanderbilt University was
the headquarters for a two-year Feuerstein research project
in North America. The sites of research were Nashville,
Louisville, New York, Toronto, and Phoenix. The subjects
involved in the research project were secondary students
labeled educable mentally retarded, learning disabled,
behavior disordered, culturally and linguistically differ-

ent, and varying exceptionalities (students who learn
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poorly, two or three years below expected level, whose
diagnosis had not been determined).

Both the treatment and control groups were from popu-
lations of lower socioeconomic status, and mean educational
levels 1in all samples ranged from 2 to 7 years below expec-
tancy for their respective chronological ages which ranged
from 11 to 18 years. 1In Nashville and Louisville, the
samples consisted of about 60% black students and in Phoenix
the samples were almost all the children of Mexican-American
migrant farm workers.

The treatment involved three to four hours of Instru-
mental Enrichment a week. One year preliminary results of
the two year project indicated mean increases in the total
IQ's (Lorge-Thorndike Intelligence Test) for the four
categories of exceptionality:- 6.93 IQ points for EMR,
7.45 for LD, 5.26 for varying exceptionalities, and 9.11
for BD. A difference significant at the .05 level was
shown between the treatment and control groups. The Key
Math Diagnostic Arithmetic Test, used as one criterion
measure, reflected an increase for the treatment groups
from grade equivalent 4.36 to 4.62 while the control
groups declined slightly from 3.97 to 3.86. Although
there were no significant overall differences 1in gains in
academic achievement as measured by the Peabody Individual
Achievement Test, there was a significant gain (p < .05)
on the General Information Subtest for the experimental

groups as compared to the control groups.
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Other criterion measures i1included tests designed to
investigate changes in self-concept, locus of control, self-
esteem, and motivation. Although only one-half of the
treatment results were reported, early analysis suggests
that cognitive education creates positive changes in gen-
eral intellective functioning which in turn reflects
changes in the motivation to learn and positive direction
in self-concept factors bringing about increased achievement
in academic areas (Smith and Haywood, 1981).

At this writing there has been only one study using
Feuerstein's Instrumental Enrichment curriculum with indi-
viduals younger than ten to eleven years of age (grade 5).
In this study conducted by Silverman et al. (1982) in col-
laboration with Feuerstein, the subjects were second, third,
fourth, and fifth graders in an elementary school in Aske-
lon, Israel. There were two treatment groups and one con-
trol group for each grade level. Each treatment group
received Instrumental Enrichment for one 40 minute period
three times a week for a three month period. One treatment
group at each grade level received training on two of the
first four IE units (Organization of Dots and Comparisons)
while the other treatment group received IE training on the
remaining two units of the first four IE instruments
(Orientation in Space and Analytic Perception).

At the second grade level (N=66) the treatment groups
performed significantly better than the control groups on

post tests, the LPAD Analogies (similar to Raven Matrices
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tasks) (.03) and Postures test (spatial orientation test)
(.05). The group which received training on the IE Organi-
zation of Dots/Comparison units performed significantly
better (.03) on the LPAD Analogies than the group that
received training on the IE Orientation in Space and Analy-
tic Perception units. This group (Orientation in Space/
Analytic Perception) performed better than the Organization
of Dots/Comparison group on the Primary Mental Abilities
Perceptual Speed subtest (.002) (Silverman, 1982).

These results suggest that Instrumental Enrichment
can have a definite effect on the development of prereg-
uisites for higher level reasoning and effective cognitive
functioning at the second grade level. The Thinking Skills
Curriculum which is an adaptation of Instrumental Enrichment
provides for the same development of reasoning and cognitive

functioning.
Rationale

The rationale for using an adaptation of Feuerstein's
Instrumental Enrichment with second grade students is as
follows: (1) Although the Instrumental Enrichment units
were designed for use with adolescents whose biological
maturational level, according to Piaget, have reached
formal operational stage, their purpose 1s to remediate
prerequisite thinking skills normally acquired at earlier

developmental stages. The Thinking Skills Curraiculum
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utilizes the same theoretical basis and maintains the same
goal, that of facilitating development of prerequisite
thinking skills.
(2) The materials are relatively content free and require
no previous subject-matter skills which might be lacking
at the second grade level.
(3) The materials are concrete, performance tasks which
allow the individual, through discussion of problem solv-
ing strategies to meptally ascend to his/her particular
level of development of abstract or representational thought.
(4) According to Vygotsky and Luria’s theories of develop-
ment, learning precedes development. The Thinking Skills
Curriculum may prove beneficial in acquiring basic lan-
guage and organizational skills that allow for growth in
development of cognitive skills.
(5) According to Feuerstein, mediated learning experiences
are advantageous and beneficial regardless of age.
(6) And finally, Ausubel (1968) contends, on the concrete
operational stage (the Piagetian stage which describes the
developmental level of the proposed subjects for this
study) ,
The distinguishing characteristic of the concrete
operational stage 1s the child's ability to assim-
1late concepts verbally. ...1t is sometimes said
that 1t 1s only at the formal stage that the child
is able to engage in "hypothetical - deductive or
if/then" thinking. However, 1t seems clear that
children 1in the concrete operational stage and
even 1n the pre-operational stage, are quite cap-

able of undertaking a certain kind of "i1f/then"
thinking ... actually what distinguishes the
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various stages is not so much the kind of logi-
cal process involved as the degree of abstraction
involved in the data upon which this process rests
(p. 185-187).

Summary

This literature review supports the theory of cogni-
tive modifiability and the effectiveness of a mediational
approach to facilitate learning. It questions the long
held belief that adverse, or a lack of profitable, early
experience produces permanent and irreversible damage.
The concept that learning pulls development along is sup-
ported by the work of Vygotsky and Luria. To again quote
Vygotsky (1978),

We propose that an essential feature of learning

1s that 1t creates the zone of proximal develop-

ment; that learning awakens a variety of develop-

mental processes that are able to operate only

when the child is interacting with people in his

environment and in cooperation with his peers.

Once these processes are internalized, they be-

come part of the child's independent development
of achievement (p. 90).



CHAPTER III

METHODOLOGY

Introduction

The primary intent of this study was to test the
effects of a Thinking Skills Curriculum on the academic
achievement and educational ability of second grade students
as measured by tests appropriate for this purpose. This
chapter contains descriptions of the sample, instrumenta-

tion, research design, procedures, and data analysis.

Sample

The study was conducted using the second grade popu-
lation of three Tulsa Public Schools. The three schools
were selected to participate on the basis of their compos-
1te IQ scores, availability, and willingness to cooperate.

In an effort to include a wide range of ability levels
in the study, three schools with differing student ability
levels were sought: one with high ability, one with medium
ability, and one with low ability. Three school psychol-
ogists reviewed previous results from systemwide group
ability tests and selected six schools which met the cri-

teria of variance in ability levels. Of these six schools,
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three were available for participation and willing to coop-
erate. A review of composite (mean) IQ scores resulting
from previous group testing conducted systemwide reflected

the following for the three participating schools:

TABLE I

COMPOSITE (MEAN) IQ TEST RESULTS,
SPRING 1982. SRA EDUCATIONAL
ABILITY SERIES TEST

Mean IQ Corresponding
Percentile

School A 108-112 66%ile-75%11e
School B 102-105 52%ile-59%ile
School C 86~ 89 18%ile-22%ile

Note that the above composite scores
are reported in ranges (108-112)
rather than in a single score
(110) indicating that the mean
IQ for each school fell within
the reported range.

The student population for the combined three second
grades totaled 135. One-hundred twenty (120) of these
subjects were involved in the study. The subjects included
in the study were those who were pre-tested, selected and
assigned to treatment and control groups, and who remained
in the program for post-testing. In this population, 63%

(75) were white, 33% (40) were black, and 4% (5) were of
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other racial backgrounds. The gender breakdown was 48% (58)
males and 52% (62) females. The educational classification
breakdown was 85% (102) regular class, 10% (l1l2) learning
disabled, 2.5% (3) educable mentally handicapped, and 2.5%
(3) gifted. The chronological ages of the subjects were
52% (62) age 7, 43% (52) age 8, and 5% (6) age 9.

Although the 3 participating schools were selected to
insure a variance in ability levels, subjects were not
grouped according to schools. The random selection process
which was based on pretest scores resulted in representa-
tion of all three schools at all three ability levels
(high, medium, and low). Within each school, the subjects
involved in the treatment sessions were drawn from various
second grade classes (regular, learning disabled, educable
mentally handicapped, and gifted) to form the treatment
group. Control group subjects remained in their regularly
scheduled class programs.

The academic programs were supervised by the same
team of instructional supervisors and generally used simi-
lar materials and curriculum guides. There was no reason
to believe the programs in the three schools differed
significantly except for variations in teachers.

A sampling bias was involved due to the participation
of school populations on the basis of their willingness
to cooperate rather than random selection. An additional
factor which contributed to sampling bias was the selection

of school populations on the basis of their composite IQ



scores. The purpose for including this selection factor
was to insure the participation of a population with a

wide variance i1in ability levels.

Instrumentation

Three criterion measures were used to assess the
effect of the Thinking Skills Curriculum on second grade
students. The SRA Level C Achievement Test was utilized
as a post-test measure to assess academic achievement

levels. The Educational Ability Series of the SRA Level

C battery was used to assess ability or intelligence levels

and two subtests of the Learning Potential Assessment

Device (LPAD) were used to assess non-verbal reasoning and

problem solving skill levels.
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Two of the criterion measures, the SRA Level C Achieve-

ment test and the Educational Ability Series, were admin-
istered by classroom teachers to the total Tulsa Public

Schools second grade population. The Achievement Test

was computer scored and the Educational Ability Series was

scored by eight certified school psychologists and psychom-

etrists. The third criterion measure, the two subtests of

the LPAD, were administered and scored by four certified

school psychologists.
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SRA Level C Achievement Test and

Educational Ability Series (EAS)

The SRA Achievement Series was chosen as a dependent
variable because it provides assessment of academic achieve-
ment as well as a general ability portion (EAS) which allows
for a measure of differentiation between ability and aca-
demic achievement. The EAS portion of the SRA battery
provides comparative data on the effects of treatment
relating to ability. An additional factor in selecting
the SRA series was to maintain consistency in testing.
Because this instrument is used throughout the Tulsa Public
School System annually, it will facilitate comparison with
future scores for the purposes of longitudinal study.

The subtests and their internal consistency reliability
coefficients are listed in Table II. No test-retest relia-
bility coefficients are reported by the publishers.

The majority of correlations reported between test
scores of the achievement series and course grades range
between .43 and .79. Correlations between reading scores
and reading/English course grades range between .51 and
.78. For math scores and grades, the correlations range
between .59 and .79 (SRA Technical Report #1, 1981).

Correlations of the SRA Achievement Series and other
achievement test scores were calculated for samples of
students i1n grades three, five, seven, and high school.

The total battery score correlations are in the .70's



TABLE II

RELIABILITY DATA BASED ON FALL
1978 NATIONAL SAMPLE
(Grade 2, N=2495)

Test Reliability Coefficients
RD Auditory Discrimination .77
RD Letters & Sounds .85
RD Listening Comprehension .72
RD Vocabulary .90
RD Comprehension .93
Reading Total 1.00
Math Concepts .84
Math Computation .86
Math Total .91
EAS .77
Composite Score .98

Source: SRA Technical Report #1, 1981, p. 9.
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and .80's (SRA Technical Report #1, 1981). This indicates
general consistency in scores across test batteries.

The entire SRA Achievement Series was standardized in
the spring and fall of 1978 on students in 542 schools.
Large city norms are based on scores of 19,000 students
from 74 public schools in seven public school districts
with student populations of 100,000 or more.

The contents of the SRA Level C as described in the
SRA Achievement Series, Examiner's Manual (1978) are pro-
vided in Appendix E. The academic achievement portion
provided assessment in the areas of letters and sounds,
listening comprehension, vocabulary, reading comprehension,
mathematics concepts, mathematics computation, language
mechanics, language usage, and spelling. The EAS portion
provided assessment in the areas of picture and word
vocabulary, numbers, picture grouping, and spatial per-
ception.

For the purposes of this study, the construct of
academic achievement is composed of the 9 subtest scores
of the SRA achievement portion of the SRA battery and the
construct of ability is composed of the 5 subtest scores

of the EAS portion of the SRA battery.

The Learning Potential Assessment

Device (LPAD)

Two subtests of the Learning Potential Assessment

Device (LPAD), the Organization of Dots and Raven's Matrices



tests, were selected as measures of nonverbal reasoning
ability. These tests directly address cognitive functions
which the Thinking Skills Curriculum was designed to
develop.

Feuerstein (1979) developed the LPAD as a radical
departure from conventional intelligence test theory and
practice. He questioned the fundamental psychometric
assumption that manifest level of functioning is an index
of learning ability or that intelligence, as measured by
conventional tests, 1s unchangeable. Feuerstein ;ncorpor—
ated a learning situation into the assessment process, a
train-test sequence. The purpose of the LPAD is not to

make judgments about learning potential or ability based
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on the individual's performance relative to other examinees.

Instead, 1t was developed to diagnose an individual's
learning deficiencies and to determine the--amount of
investment needed to modify these deficiencies.

Rationale for using two of the four LPAD subtests as
criterion measures is as follows:

(1) Feuerstein's Instrumental Enrichment Curriculum,
from which the Thinking Skills Curriculum was adapted, was
designed to remediate the cognitive deficiencies diagnosed
by the LPAD.

(2) The LPAD is, therefore, designed to measure the
cognitive processes that the Thinking Skills Curriculum

was designed to teach.
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(3) Although the LPAD was not designed to judge one
individual's performance in relation to the performance of
others, 1t served as a sensitive tool for measuring the
effectiveness of training cognitive processes as facilitated
by the Thinking Skills Curriculum.

(4) Of the four LPAD subtests, the Plateau test is
at this writing unavailable for distribution and the
Representation Stencil Design test requires a more lengthy
examination time than the other subtests. Therefore, the
Organization of Dots and the Raven's Matrices tests were
selected from the LPAD battery as criterion measures.

The Organization of Dots test was administered to
class groups of about 25 students and scored by three
certified school psychologists. The Raven's Matrices test
was administered individually and scored by two certified
school psychologists. For the purpose of this study, the
construct of nonverbal problem solving 1s composed of the
subtest scores on the two subtests of the LPAD, the Organi-

zation of Dots test and the Raven's Matrices test.

The Organization of Dots Test

The Organization of Dots subtest of the LPAD was
selected as a dependent variable because it provides a
nonverbal assessment of perceptual analysis skills. It is
based on "Organisation de points" constructed by Andre Rey
and "contributes to the measurement of both general intel-

ligence, and to a certain degree to measurement of specific
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abilities in the areas of spatial perceptual activities"
(Feuerstein, 1979, ». 162).

Technical information, for the Organization of Dots
test is limited. Correlation coefficients for this test
with the other LPAD subtests range from .22 to .50.

Correlations with other tests show very little

relationship with memory while higher correla-

tions are found with tasks involving operational

factors (from .23 to .67), pointing to the im-

portance of general intelligence in the perform-

ance of this test (Rey and Dupont, 1953, p. 224).

The test contains 34 frames of amorphous clouds of
dots that must be organized according to an imposed struc-
ture. The test is divided into three phases: (1) a square
and a triangle, (2) two squares, and (3) two squares and
one triangle.

Organization of Dots can be presented either as a
group or as an individual test. A training phase using
a specially designed training sheet preceeds testing. The
training sheet which uses a square and triangle establishes
familiarity with the two figures and with the action of
linking dots to form the figures.

Rey who developed the test for use with adults imposed
a 4 minute time limit for completion of the test. Feuer-
stein does not impose a time limit but reported a mean of
19.4 minutes (SD 7.5, N=88) for completion (Feuerstein,
1979). For the purposes of this study no time limit was

imposed during the training session to insure that all

examinees understood the task. But using Feuerstein's



reported mean completion time, a time limit of 20 minutes
was used during the test portion of the examination.

The task of linking the dots to form designated
figures involves the use of specific strategies. Four
functions relevant to the performance of these tasks are
described by Feuerstein (1979):

(1) The capacity to plan ahead and the inhibition of
impulsive behavior. An attempt to respond immediately to
the appeal of a certain dot, without delaying action until
this dot is perceived as a part of the required design,
will invariably end with failure.

(2) A need for precision is necessary in almost any
task which requires organization. The nature of the
amorphous cloud of dots in this test requires a high level
of precision to organize it into the proper structures.

(3) The segregation of a given part from the whole
1s needed because the figures overlap and this process
requires a capacity to articulate the field by a process
of analysis. Discriminating the size and orientation of
each figure is of direct relevance to the successful ful-
fillment of the task.

(4) The projection of an implied relationship, the
process of identifying related dots, requires the conserva-
tion of the figure; for example, recognizing a square
despite variations in its orientation. Feuerstein suggests
that this generalization is not easily attained by the

younger child and is even difficult for the adult whose
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perceptual training has been oriented toward a base-oriented
square.

Feuerstein (1979, p. 140) states:

Organization of Dots is a task that requires an

important contribution from the individual to

the organization of the outer world and there-

fore, draws heavily on elaborative capacity.

If judged on Jensen's Level I and Level II

types of intelligence, the Organization of Dots

test falls clearly in the realm of Level II.

Raven's Matrices

The Raven's Coloured Progressive Matrices test (CPM)
was chosen as a dependent variable for the purpose of pro-
viding an additional assessment of perceptual reasoning
ability. The CPM assesses somewhat the same cognitive
functions as does the Organization of Dots test, but the
CPM provides a medium dissimilar to any means of training
perceptual analysis utilized in the treatment. The CPM is
colorful, attractive, and easily understood by the examinee.
It was designed for use with children under 12 years of
age and 1s considered to be culture-free (Jensen, 1969,
Feuerstein, 1979).

The CPM consists of three sets (A, AB, B) of twelve
matrices arranged in a progressive sequence of tasks that
start with rather simple gestalt completion and build to
levels of functioning that require more complex cognitive

operations, such as analogies, permutations, and logical

multiplication.
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In the Manual for Raven's Progressive Matrices and
Vocabulary Scales (1977), Raven outlines the following
"principles of cognition" involved in performing the
matrices tasks:

(1) The ability to distinguish identical figures
from different figures, and later similar figures from
dissimilar figures:;

(2) The ability to appreciate a figure's orientation
with respect to himself and other objects in the perceptual
field;

(3) The ability to compare analogous changes in the
characters perceived, and adopt this as a logical method
of reasoning;

(4) The ability to analyze the perceived whole into
1ts constituent elements, or characters, and distinguish
between what he himself contributes; and

(5) The ability to apprehend two or more discrete
figures as forming a whole, or organized individual entity.

The CPM was standardized in 1949 with a representative
sample of approximately 100 children of each year of age from
5 to 11-1/2 years, N=608 in Burgh of Dumfries, England. A
norm table of percentile points for every 1/2 year from age
3-1/2 to 11 is provided. Percentile point scores can then
be converted to an intellectual grade ranging from "intel-
lectually superior" to "intellectually defective" (Raven,

1977) .
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Test-retest reliability correlations for second grade
subjects (ages 7 and 8 years) range from .89 to .92. Inter-
test correlations are .84 for normal second grade school
children and .63 for children identified as emotionally-
disturbed. Internal consistency correlations range from
.97 to .85 for second grade subjects (Raven, 1977).

Correlations of the CPM and other tests of general
intelligence were calculated for a sample of children age

9. Correlations range from .66 to .83 (Raven, 1977).

Research Design

An experimental pretest-posttest control group design,
was used to control for sources of internal and external
invalidity. The following is a representation of this
design.

ROXO

RO o)

All second grade students in the three participating Tulsa
Public Schools (N=135) were pretested on the construct of
ability using the Educational Ability Series of the SRA
Achievement Test, Level C, Form B. Using a random sampling
technique (Gay, 1981), 126 subjects were randomly selected
and randomly assigned to treatment and control groups for

each of three levels of ability (high, medium, and low).



Sources of internal validity were controlled by the
presence of the combination of a pretest, random assign-

ment, and a control group. Random assignment controlled
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for regressicn and selection factors; the pretest controlled

for mortality; randomization and the control group control-
led for maturation; and the comparison group controlled for

history, testing, and instrumentation (Gay, 1981).

Procedures

The primary purpose of this study was to investigate
the effects of a thinking skills curriculum on the cogni-
tive functioning of second grade students. A secondary
investigatory purpose was to examine the effects of the
treatment on different levels of ability.

The population of second grade students were pretested
in January of 1983 using the Educational Ability Series of
the SRA Test Battery, Level C, Form B by three certified
school psychologists. The pretest yielded IQ scores
which were rank ordered. A three-way split of subjects by
IQ was performed to provide a high, medium, and low ability
factor. Subjects were randomly selected from each group
to participate in the study and then randomly assigned to
treatment and control groups. The following 1s a represen-

tation of the results.



(1) High Ability (above 102IQ), Treatment - 21,
Control - 21, Total - 42;

(2) Medium Ability (102IQ to 85IQ), Treatment - 21,
Control - 21, Total - 42;

(3) Low Ability (below 85IQ), Treatment - 21,
Control - 21, Total - 42; and

(4) Totals, Treatment - 63, Control - 63, Grand

Total - 126.

Although the Hawthorne effect was not considered a
threat to the wvalidity of the study due to the frequency
of students being pulled from their regular class programs
for other instruction (speech therapy, developmental math,
developmental reading), additional precautions were taken.
Treatment subjects were told that their names had been

"drawn from a hat" to help the facilitators work on activ-

64

ities and exercises for second graders. Intentional errors

were included in the activities (such as the error in the
Organization of Dots example in Appendix B) to further
substantiate this claim.

During the treatment period as a subject was lost, a
subject in the adjacent group with equivalent pretest re-
sults was randomly selected and dropped from the study.
The final result was 20 subjects per group, 60 subjects

per treatment and control group, and 120 total subjects.
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The treatment was comprised of a thirty minute Think-
ing Skills class each school day for a period of 7-1/2
weeks. The Thinking Skills Curriculum is comprised of
four units of study designed for implementation with pri-
mary students. The purpose of the curriculum exerciges
was to correct deficient cognitive functions and develop
efficient and effective thinking processes. Development
of the curriculum was based on the underlying principles
of Feuerstein's theory of cognitive modifiability (Feuer-
stein, 1979, 1980). The four curriculum units are an
adaptation of Feuerstein's Instrumental Enrichment Units;
Organization of Dots, Orientation in Space, Comparisons,
and Analytic Perception. Feuerstein's Instrumental
Enrichment Curriculum was designed for implementation
with adolescents and young adults while the Thinking
Skills Curriculum 1s appropriate for primary age children.
Organization of Dots is based on a task devised by
Andre Rey (Rey and Dupont, 1953) as a selective devise for
the orientation of persons toward vocations and professions
requiring specific spatial skills. Identification and
outlining a series of overlapping geometric shapes (squares,
triangles, diamonds, etc.) from amorphous clouds of dots
is required. The fourteen pages of this unit were de-
signed to develop the following cognitive strategies and
skills: projection of virtual relationships, organization-

al behaviors, analysis of characteristics of forms, internal



representation and mental transformations of forms across
variations in orientation, planning, systematic search,
use of cues, and precision and accuracy.

Spatial Orientation was designed to enrich the
ability to use concepts and stable systems of reference
for orientation relative to one's own body, using body
movements as a frame of reference for establishing direc-
tional relationships with objects in a visual field.
The fourteen activities are primarily pictorial, figural,
and verbal. This unit was designed to develop the follow-
ing cognitive strategies and skills: division and organi-
zation of space in objective terms, dissolve egocentricity
by developing the ability to see more than one point of
view (more than one solution to a problem), and recognize
and 1dentify relationships between objects and events in
time and space.

The unit entitled Comparing introduces the concepts
of commonalities and differences. Both pictoral and verbal
modalities are used in the fourteen pages of activities.
The process of comparison of items uses such dimensions
as size, form, number, color, and shape. Comparing was
designed to develop the following: precision in i1dentifying
and describing characteristics of an object, person, event;
discovery of alternative dimensions of comparing; determin-

ing relevant and irrelevant dimensions; distinguishing
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between perceptual and semantic characteristics; grouping;
and identifying and establishing a continuum of concrete
to abstract characteristics.

The goal of the perceptual analysis unit was

...to teach the analysis of a whole into its

component parts, to seek the relationship be-

tween the parts, to view each part as a whole

unto itself, and to realize the possibility of

uniting the parts into new wholes (Feuerstein,

1980, p. 190).

The fourteen activities are primarily figural and are
designed to develop the following cognitive skills and
strategies; analysis of a whole into parts, establishing
relationships between parts, recognizing that a part is a
whole unto itself and can be broken into more parts, seek-
ing alternative ways of analyzing a whole, and recognizing
equality and inequality of parts of a whole. Examples
from each of the four Thinking Skills Units are provided
in Appendix B.

A panel of judges comprised of one educational psychol-
ogist who teaches at the university level, one curriculum
specialist who teaches at the university level, and one
doctoral candidate whose major area is special education
were asked to review the Thinking Skills Curriculum and

Feuerstein's Instrumental Enrichment Curriculum. The

judges were requested to compare both curricula and give
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an opinion as to whether or not the Thinking Skills Curri-
culum was, in fact, an adaptation of Feuerstein's Instru-
mental Enrichment. The judges' critiques reflect a
consensus that the Thinking Skills Curriculum 1s a good
adaptation of Feuerstein's Instrumental Enrichment, teaching
to the same philosophical goals and utilizing the same
strategies while using a more basic approach appropriate

for second grade students. A critique and a vita from each
of the judges is provided in Appendix C.

Three school psychologists served as teachers of the
treatment groups and attended bi-weekly meetings for
assessment and planning purposes. Varying techniques and
approaches to the didactics of the materials as they ap-
plied to the developmental stages of the subjects were
considered and used as a basis for formulating implementa-
tion strategies. Further discussion regarding implementa-
tion and the role of the Thinking Skills teacher is pro-
vided in Appendix D.

At the conclusion of the treatment period in April
of 1983, post-tests were administered to the subjects.

The SRA Achievement Test, Level C which included the
Educational Ability Series was group administered by
classroom teachers to all second grade students in the
three schools. The Achievement portion of the SRA battery
was computer scored. The EAS portion was hand scored by

a team of eight school psychometrists and school psychol-

ogists. The Organization of Dots test was administered
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to class groups of 20 to 25 and scored by three school
psychologists. One school psychologist acted as adminis-
trator while the other 2 assisted as aids. The Raven's
Matrices test was individually administered and scored by
2 school psychologists.

The dependent variable of academic achievement was
composed of the 9 subtest scores of the SRA achievement
battery, the dependent variable of ability was composed
of the 5 subtest scores of the EAS portion of the SRA
battery, and the dependent variable of nonverbal problem
solving was composed of the 2 subtest scores of Feuerstein's

Learning Potential Assessment Device (LPAD).
Hypotheses

The major objective of the research project was the
comparison of two educational strategies, one which in-
volved the inclusion of a process oriented curriculum with
the general educational program and the other which iavolved
only the subject-matter oriented curriculum provided by the
general educational program. The Thinking Skills Curri-
culum was presented as a tool for modifying cognitive
structure to assist an individual in making better use of
learning opportunities. Goals for the general educational
program are typically limited to providing the student
with basic school skills, content, and information. There-

fore the following null research hypotheses were formulated.



70

Hypothesis One: There is no interaction between treat-
ment levels (thinking skills training x no thinking skills
training) and ability grouping (high, medium, and low) of
second grade students in terms of cognitive performance in
the area of educational ability.

Hypothesis Two: There is no difference between second
grade students who receive thinking skills training and
those who do not in terms of cognitive performance in the
area of educational ability.

Hypothesis Three: There is no difference between
second grade students of high, medium, and low ability in
the area of educational ability.

Hypothesis Four: There is no interaction between
treatment levels (thinking skills training x no thinking
skills training) and ability grouping (high, medium, and
low) of second grade students in terms of nonverbal problem
solving.

Hypothesis Five: There is no difference between
second grade students who receive thinking skills training
and those who do not in terms of nonverbal problem solving.

Hypothesis Six: There 1is no difference between second
grade students of high, medium, and low ability in the area
of nonverbal problem solving.

Hypothesis Seven: There 1s no interaction between
treatment level (thinking skills training x no thinking

skills training) and ability grouping (high, medium, and



71

low) of second grade students in terms of academic
achievement.

Hypothesis Eight: There is no difference between
second grade students who receive thinking skills training
and those who do not in terms of academic achievement.

Hypothesis Nine: There is no difference between
second grade students of high, medium, and low ability in

the area of academic achievement.

Data Analysis

Multivariate analysis of variance (MANOVA) which 1s
a generalization of analysis of variance to a situation in
which there are several dependent variables was used to
investigate the hypotheses. Three separate 2x3 MANOVA's
were utilized as follows: (1) investigation of hypotheses
one, two, and three, the dependent variable consisting of
the five subtests in the Educational Ability Series of the
SRA battery; (2) investigation of hypotheses four, five,
and six, the dependent variable consisting of the two sub-
tests of the Learning Potential Assessment Device; and (3)
investigation of hypotheses seven, eight, and nine, the
dependent variable consisting of the nine subtests of the
SRA Academic Achievement test.

Tabachnek and Fidell (1983) identify multivariate
analysis of variance as appropriate for situations involv-
ing at least 2 levels of an independent variable and

several dependent variables that are related. This design



facilitated the investigation of the effects of two educa-
tional programs (thinking skills training X no thinking
skills training) across varying ability levels (high,
average, and low) using several criterion measures.
Computations were completed by using the SPSS-X pro-
gram for MANOVA. The significance level or Type I error

for all statistical tests was set at the .05 level.

Summary

A total of 120 second grade students from three ele-
mentary schools participated in the study. An ability
pre-test was used to classify subjects according to ability
(high, medium, and low). Random assignment to treatment
and control groups resulted in 60 treatment subjects and
60 control subjects. Treatment subjects were exposed to
a 30 minute thinking skills lesson, five days a week for
7-1/2 weeks.

The dependent variables were educational ability (as
measured by the Educational Ability Series of the SRA
Level C, 1978 Edition), nonverbal problem solving (as
measured by the Organization of Dots and Raven's Matrices
subtests of the Learning Potential Assessment Device), and
academic achievement (as measured by the SRA Achievement
Test, Level C, 1978 Edition). Multivariate Analysis of
Variance was used to test nine hypotheses concerning treat-
ment effect on the dependent variables across the three

1dentified ability levels.



CHAPTER IV
RESULTS
Introduction

Results of the statistical analysis employed in
investigation of the nine hypotheses are presented in this
chapter. The impetus of the study was to investigate the
effects of a Thinking Skills Program on the educational
ability and academic achievement of second grade students
across varying levels of cognitive ability.

Information regarding the efficacy of the Thinking
Skills Program 1in improving the cognitive performance and
academic achievement of low, medium, and high ability
second grade students is provided. The results are re-
ported i1in three phases due to the utilization of three
separate multivariate analysis of variance (MANOVA).

Underlying the multivariate procedures 1s a set of
assumptions. The assumption of random selection and
assignment was met to protect the wvalidity of the study.
Multivariate statistics are robust to violations of nor-
mality and homogeneity of variance as long as sample sizes

are relatively equal.
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Discussion of the Results
Phase I

A 2.3 multaivariate analysis of variance was used to
analyze the scores obtained on the five Educational Ability
Series (EAS) subtests. Descriptive statistics by group and
ability level (means and standard deviations) are provided
in Table III. It is pertinent to note that dependent vari-
ables IQl, IQZ2 and IQ3 pertain to vocabulary and numbers,
concepts generally associated with academic and "school
learning"; while dependent variables IQ4 and IQ5 pertain
to comparing, categorizing, and spatial perception, con-
cepts generally associated with problem solving and cogni-
tive or intellectual ability. For the purposes of this
study the construct of ability was comprised of the five
subtests of the EAS.

Hypothesis One: There is no interaction between
treatment levels (thinking skills training x no thinking
skills training) and ability grouping (high, medium, and
low) of second grade students i1in terms of cognitive per-
formance in the area of educational ability. This hypo-
thesis 1s not rejected (Wilks Lamda F = 220.00, p > .05)
indicating a lack of differing degrees of effectiveness
of treatment among the three levels of ability. Treatment

effect did not differentiate between variances in ability.



TABLE III

DESCRIPTIVE STATISTICS FOR EDUCATIONAL ABILITY
SERIES (EAS) SUBTEST SCORES

75

Dependent Variable Group Mean Standard
Deviation

I0 1 Control

Picture Vocabulary Low 2.70 1.03
Medium 2.85 1.22
High 3.75 1.33
Treatment
Low 2.30 1.34
Medium 2.80 1.32
High 4.15 1.34

IQ 2 Control

Word Vocabulary Low 6.15 2.32
Medium 8.35 2.48
High 11.2 2.19
Treatment
Low 5.95 2.23
Medium 8.65 3.23
High 11.0 2.70

IQ0 3 Congrol

Numbers Low 1.65 .98
Medium 1.85 1.80
High 4.10 1.77
Treatment
Low 1.35 1.27
Medium 1.50 1.32
High 3.65 1.69

IQ0 4 Control

Picture Grouping Low 3.20 1.47
Medium 3.15 1.63
High 4.20 .89
Treatment
Low 3.80 1.51
Medium 3.75 1.29
High 4.65 1.35



TABLE III (Continued)

IQ 5 Control
Spatial Perception Low
Medium
High
Treatment
Low
Medium
High

1.70
2.45
3.10

2.05
3.05
3.95

1.22
1.20
1.68

1.19
1.47
1.31

The number of subjects in each cell is 20.
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This hypothesis is not rejected (Wilks Lambda F = 220.00,
p > .05) indicating a lack of differing degrees of effec-
tiveness of treatment among the three levels of ability.
Treatment effect did not differentiate between variances
in ability (See Table IV).

Hypothesis Two: There is no difference between second
grade students who receive Thinking Skills training and
those who do not in terms of cognitive performance in the
area of educational ability. This hypothesis 1s rejected
(Wilks Lambda F=2.620, p < .05). Post-hoc univariate
F-test results indicate IQ4 and IQ5 as primary contribu-
tors to the difference between treatment and control group
performances (See Table 1IV). The treatment group out-
performed the control group in the areas of picture grouping
and spatial perception, while there was no significant dif-
ference between performance in the areas of picture vocabu-
lary, word vocabulary, and numbers for the construct of
ability.

Hypothesis Three: There is no difference between
second grade students of high, medium, and low ability in
the area of educational ability. This hypothesis is re-
jected (Wilks Lambda multivariate F=12.297, p < .05). Post-
hoc univariate results indicate a difference between ability
groups on all subtests of the Educational Ability Series
which formed the construct of ability (See Table 1V),

There was a difference between the performances of high



TABLE IV

MULTIVARIATE AND UNIVARIATE F-TEST RESULTS
EDUCATIONAL ABILITY

PHASE 1:

Multivariate

-Univariate

F

Group by Ability .38822
IQl Picture Vocabulary .99404
IQ2 Word Vocabulary .12807
IQ3 Numbers .02904
IQ4 Picture Grouping .03950
IQ5 Spatial Perception .33961

Main Effect - Group 2.62017 *
IQ1l Picture Vocabulary .00515
IQ2 Word Vocabulary .00512
IQ3 Numbers 2.00786
IQ4 Picture Grouping 4.77963 *
IQ5 Spatial Perception 5.86845 *

Main Effect - Ability 12.29757 **
IQ1l Picture Vocabulary 14.81309 *¥*
IQ2 Word Vocabulary 39.20383 **
IQ3 Numbers 34.88450 **
IQ4 Picture Grouping 6.35089 **
IQ5 Spatial Perception 14.81149 **

.05

*% p < .01
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ability, medium ability, and low ability groups on the

construct of ability.

Phase II

The scores obtained on the two subtests of the Learn-
ing Potential Assessment Device (LPAD) were analyzed by a
2x3 multivariate analysis of variance. Table V provides
descriptive statistics (means and standard deviations) for
this data. Dependent variable "OD" pertains to the Organi-
zation of Dots subtest and the dependent variable "RV"
represents the Raven's Matrices subtest. These two sub-
tests comprise the construct of nonverbal problem solving.

Hypothesis Four: There is no interaction between
treatment levels (thinking skills training x no thinking
skills training) and ability grouping (high, medium, and
low) of second grade students in terms of nonverbal problem
solving. This hypothesis 1s not rejected (Wilks Lambda
F = 226.00, p > .05) indicating a lack of differing degrees
of effectiveness of treatment among the three levels of
ability. Treatment effect did not differentiate between
a variance in ability levels (See Table VI).

Hypothesis Five: There 1s no difference between second
grade students who receive Thinking Skills training and
those who do not in terms of nonverbal problem solving.
This hypothesis is rejected (Wilks Lambda F = 113.00,

p < .05). Post-hoc univariate F-test results indicate

that the "OD" subtest is the primary contributor to the



TABLE V

DESCRIPTIVE STATISTICS FOR LEARNING POTENTIAL
ASSESSMENT DEVICE.

SUBTEST SCORES

Raven's Matrices and

Organization
of Dots
Variable Group Mean Standard
Deviation
oD Control
Organization Low 3.7 3.57
of Dots Medium 7.4 6.44
High 12.6 9.70
Treatment
Low 19.7 9.11
Medium 23.7 8.61
High 28.5 7.24
RV Control
Raven's Matrices Low 18.4 3.41
Medium 20.1 4.53
High 23.7 5.18
Treatment
Low 20.1 4.91
Medium 23.8 6.42
High 26.0 4.13

There

are 20 subjects in each cell.
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TABLE VI

MULTIVARIATE AND UNIVARIATE F~-TEST RESULTS

PHASE II: NONVERBAL PROBLEM SOLVING
Multivariate Univariate F
Group by Ability .24518
Organization of Dots .00545
Raven's Matrices .44173
Main Effect -
Group 69.91404 **
Organization of Dots 129.65748 **
Raven's Matrices 8.49683 **
Main Effect -
Ability 8.66917 **
Organization of Dots 13.21188 **
Raven's Matrices 13.19493 **
* p < .05

** p < ,01
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significance of this analysis. Although a significant dif-
ference between group performance was indicated for the "RV"
subtest with the univariate F-~test (.004 level), additional
post-hoc analysis using the Roy Bargman Stepdown-F test did
not yield a significant difference (.210 level). The anal-
ysis i1ndicated mixed results for the "RV" subtest and
significant results for the "OD" subtest. The treatment
group outperformed the control group on the construct of
nonverbal problem solving.

Hypothesis Six: There is no difference between second
grade students of high, medium, and low ability in the area
of nonverbal problem solving. This hypothesis is rejected
(Wilks Lambda F = 226.00, p < .05). Post-hoc univariate
F-test results (Table VI) _indicate a difference between
performance of the three ability groups on both subtests
which comprised the construct of nonverbal problem solving
skills. There was a difference between performances by
the high ability, medium ability, and low ability groups on

the construct of nonverbal problem solving skills.

Phase III

A 2x3 multivariate analysis of variance was used to
analyze the scores obtained on the nine SRA Achievement
subtests which formed the construct of achievement.

Table VII provides descriptive statistics by group and

ability level for this data.



TABLE VII

DESCRIPTIVE STATISTICS FOR SUBTESTS OF THE
SRA LEVEL C ACADEMIC ACHIEVEMENT TEST

Dependent variable Group Mean Standard
Deviation

ACH 1 Control

Letters and Sounds Low 11.25 5.16
Medium 14.20 3.82
High 16.15 2.96
Treatment
Low 12.65 3.63
Medium 14.85 2.74
High 17.65 2.68

ACH 2 Control

Listening Low 11.70 2.70

Comprehension Medium 13.80 2.88

High 16.30 1.72
Treatment
Low 12.80 2.46
Medium 14.70 3.13
High 15.50 2.56

ACH 3 Control

Vocabulary Low 11.70 4.38
Medium 16.35 5.93
High 22.50 2.91
Treatment
Low 14.45 5.64
Medium 18.36 4.89
High 22.10 3.06

ACH 4 Control

Reading Low 12.40 4.58

Comprehension Medium 16.70 4.34

High 19.65 4,26
Treatment
Low 14.85 5.07
Medium 18.20 4.87
High 20.65 3.25

ACH 5 Control

Math Computation Low 18.35 5.00
Medium 24.30 3.77
High 28.20 4.57
Treatment
Low 19.30 6.00
Medium 22.60 5.14
High 28.90 4.87
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TABLE VII (Continued)
ACH 6 Control
Math Calculation Low 16.40 6.62
Medium 20.50 4.53
High 22.65 4.21
Treatment
Low 17.70 5.49
Medium 20.10 3.97
High 24.15 3.48
ACH 7 Control
Language Low 11.50 4.49
Medium 13.75 3.48
High 15.45 3.15
Treatment
Low 13.40 4.67
Medium 13.90 4.06
High 16.50 3.40
ACH 8 Control
Language Usage Low 10.20 4.53
Medium 13.90 3.86
High 16.65 4.09
Treatment
Low 12.85 5.38
Medium 15.90 7.41
High 16.90 2.77
ACH 9 Control
Spelling Low 15.70 7.40
Medium 19.35 5.41
High 20.65 5.93
Treatment
Low 16.95 6.98
Medium 19.70 6.11
High 23.80 5.90

The number of subjects in each cell is 20.
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Hypothesis Seven: There is no interaction between
treatment level (thinking skills training x no thinking
skills training) and ability grouping (high, medium, and
low) of second grade students i1in terms of academic achieve-
ment. This hypothesis 1s not rejected (Wilks Lambda
F = .66906, p > .05) indicating that the treatment effect
did not differ for the three ability groups in terms of
the construct of achievement (See Table VIII).

Hypothesis Eight: There is no difference between
second grade students who receive Thinking Skills Training
and those who do not in terms of academic achievement. This
hypothesis is not rejected (Wilks Lambda F = .89422,

p > .05) indicating a lack of treatment effect on the con-
struct of academic achievement (See Table VIII).

Hypothesis Nine: There is no difference between second
grade students of high, medium, and low ability in the area
of academic achievement. This hypothesis is rejected
(Wilks Lambda F = 5.05663, p < .05). Post-hoc univariate
F-test results indicate a difference in performance on the
9 subtests of the SRA Achievement test between the 3 ability

groups (See Table VIII).

Summary

A review of the results indicate findings that reflect
a significant difference between treatment and control group
performance on the constructs of ability and nonverbal

problem solving as measured by EAS and LPAD subtests. The



TABLE VIII

MULTIVARIATE AND UNIVARIATE F-TEST RESULTS

PHASE III: ACADEMIC ACHIEVEMENT
Multivariate Univariate F
Group by Ability .66906
Achl Letters and Sounds .16635
Ach2 Listening Comprehension 1.61797
Ach3 Vocabulary 1.26964
Ach4 Reading Comprehension .26774
Ach5 Math Concepts .87703
Ach6 Math Calculation .46663
Ach7 Language Mechanics .49909
Ach8 Language Usage .64302
Ach9 Spelling .51020
Main Effect -
Group .89422
Achl Letters and Sounds 3.23764
Ach2 Listening Comprehension .71250
Ach3 Vocabulary 2.95780
Ach4 Reading Comprehension 4.03098
Ach5 Math Concepts .00034
Ach6 Math Calculation .82196
Ach7 Language Mechanics 2.08758
Ach8 Language Usage 3.33997
Ach9 Spelling 1.87788
Main Effect -
Ability 5.05663 **
Achl Letters and Sounds 18.89467 **
Ach2 Listening Comprehension 19.83620 **
Ach3 Vocabulary 39.97773 **
Ach4 Reading Comprehension 21.22092 **
Ach5 Math Concepts 38.77529 **
Ach6 Math Calculation 17.26545 **
Ach7 Language Mechanics 8.22812 **
Ach8 Language Usage 11.81544 **
Ach9 Spelling 8.71254 **
* p < .05

.Ol
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primary contributors toward the significant difference in-
volving the construct of ability were the EAS subtests of

spatial perception and picture grouping (comparing). The

primary contributor toward the significant difference in-

volving the construct of nonverbal problem solving was the
LPAD subtest, Organization of Dots.

No significant difference was indicated in the verbal,
mathematical, and academic performance of treatment and
control groups as measured by EAS and SRA subtests. A
lack of significance in the interaction factor suggests
that treatment effect was similar across all ability levels

(high, medium, and low).



CHAPTER V
SUMMARY AND CONCLUSIONS
Summary of the Investigation

Theoretical points of view regarding the nature of
intelligence (hereditarian, environmental, and interaction-
ist) and the nature of cognitive development were reviewed
in this study. A theory of cognitive modifiability (Feuer-
stein, 1979, 1980) which holds that 1t is useful to view
intelligence as a set of cognitive functions which can be
learned was examined.

The theory of cognitive modifiability postulates that
every individual's level of cognitive functioning is af-
fected by work habits, learning history, attitudes, motives,
and strategies (Arbitman-Smith & Havwood, 1978). Cognitive
functions are viewed as learned 1in the normal course of
development, primarily through a directed process of medi-
ated learning, the main function of which 1s to assist
individuals with monitoring behavior, inducing and applying
rules, organizing perceptual data, and developing intrinsic
motivation to learn. This process of mediation is seen as
essential to adequate cognitive development, and when ade-

quate mediated learning does not take place, cognitive
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development, and consequently effectiveness of problem
solving and learning, are impaired.

Feuerstein's theory of cognitive modifiability holds
that it is possible to teach basic cognitive processes at
other than the time of their normal acquisition by placing
the emphasis on processes rather than specific content.
The transference of effectively acquired basic cognitive
processes to academic learning should follow.

The Thinking Skills Curriculum, an adaptation of
Feuerstein's Instrumental Enrichment which is a program of
cognitive education, was employed for this study. Instru-
mental Enrichment was designed for use with adolescents
and young adults following the supposition that an individ-
ual must have reached Piaget's developmental stage of
formal operational thought (around age 1l2) before "thinking
about one's thinking" 1s possible for the purpose of modi-
fying cognitive structure. The Thinking Skills Curriculum
was developed with the intent of providing modification of
cognitive structure for the younger age child, using
Vygotsky's supposition that learning pulls development
along and Ausubel's supposition that the child in the con-
crete operational stage of development (approximately 7
to 11) 1is capable of a certain type of hypothetical
thinking.

In order to provide information which 1s currently
unavailable in the research literature, hypotheses were

formulated regarding modifying cognitive structure 1in
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children ages seven and eight. The possibility of cogni-
tive modification at the concrete operational stage of
development is not established.

Criterion measures included tests of nonverbal problem
solving, verbal and non-verbal educational ability, and
academic achievement. One-hundred and twenty second graders
who were enrolled in three Tulsa Public Schools partici-
pated in the study. A stratified proportional procedure
(Gay, 1981) utilizing educational ability pre-test results
was employed to randomly assign 60 students to the treatment
group (20 from each of the three ability levels; high,
medium, and low ability) and 60 students to a control group
(again, 20 from each ability level). During a period of
7 and 1/2 weeks, five days a week, the treatment group
received cognitive process training using a thinking skills
curriculum for thirty minutes each day. Three school
psychologists served as facilitators for the treatment
classes while the control group students engaged in vari-
ous academic activities led by second grade classroom
teachers.

At the conclusion of the 7 and 1/2 week treatment
period, post-tests were administered to test the hypotheses.
Two non-verbal problem solving measures, an educational
ability test measuring five aspects of both verbal and non-
verbal abilities, and an academic achievement test measur-
ing nine areas of academic performance were administered.

Multivariate Analysis of Variance (MANOVA) was used to
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analyze the data. The analysis was designed to detect dif-
ferences between the treatment and control groups in per-
formance on post-test measures as well as differences in

the effectiveness of treatment for the three ability levels.

Conclusions

The following conclusions are indicated withain the
limits and findings of this study.

Hypothesis One: There was no significant interaction
between treatment levels and ability groupings on educa-
tional ability.

Hypothesis Two: Educational 2Ability was significantly
affected by the treatment. The treatment group outper-
formed the control group to a significant degree in the
area of picture grouping which required recognition of
similarities and differences between objects for categori-
zation purposes and in the area of spatial perception which
required analysis of a design and its parts despite varia-
tions in its orientation. However, no significant differ-
ence between treatment and control group performance was
indicated in the areas of picture vocabulary, word vocabu-
lary, and numbers.

Hypothesis Three: Performance in all five areas of
educational ability was significantly different between
the three ability groups (high, medium, and low). The
ability variable was controlled by means of grouping sub-

jects according to ability on the basis of a pre-test for
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the purpose of investigating treatment effect on varying
levels of ability.

Hypothesis Four: There was no significant interaction
between treatment levels and ability groupings for the con-
struct of nonverbal problem solving.

Hypothesis Five: Nonverbal problem solving ability
was significantly affected by the treatment. The treatment
group greatly outperformed the control group in the area
of organization of dots which involved mentally superim-
posing designated figures onto amorphous clouds of dots for
identification purposes. This task also required represen-
tational, organizational, and planning skills as well as
self-inhibition of impulsivity (Feuerstein, 1979).

Hypothesis Six: Performance in the area of nonverbal
problem solving was different for the three ability groups
(high, medium, and low).

Hypothesis Seven: There was no significant inter-
action between treatment levels and ability groupings in
the area of academic achievement.

Hypothesis Eight: Achievement in nine academic areas
(letters and sounds, listening comprehension, vocabulary,
reading comprehension, math concepts, math calculation,
language mechanics, language usage, and spelling) was not
significantly affected by the treatment.

Hypothesis Nine: Performance in the area of academic
achievement was significantly different for the three

abi1lity groups (high, medium, and low).
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Reflection upon the findings in this investigation
suggest that a degree of cognitive modifiability is avail-
able to seven and eight year old students in non-verbal
problem solving areas. Significantly higher scores ob-
tained by the treatment group over the control group on
criterion measures in the areas of organization of dots,
picture grouping and spatial perception indicate that the
skills involved in performing these tasks are teachable.
These same skills are associated with non-verbal intelli-
gence and are the skills which many non-verbal intelligence
tests, currently in use, are designed to measure.

It is also of interest to consider the level of
abstraction or amount of transfer required to perform
these criterion measures. Just as it is one matter to
establish spatial referents such as north, south, etc. in
one's own back yard, it is another matter to transfer these
referents to unfamiliar settings. In this study the least
amount of transference of skills taught in the treatment
sessions was required on the Organization of Dots post-
test and the difference between mean treatment group and
control group scores on this measure was great. The medium
(clouds of dots) used in the thinking skills lesson was
the same as the medium used on the Organization of Dots
post-test. The primary differences between curriculum
and test were that the test required changing strategies
during the performance of a single activity, which had not

been required during treatment, and the configuration of
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designs to be located on the test were different from those
used in the curriculum. Thereforec a minimal amount of
transfer of acquired skills was needed to perform the
Organization of Dots test.

A somewhat greater degree of transference of skills
was needed on the spatial perception and picture grouping
subtests of the Educational Ability Series. 2Analytic per-
ceptual training was provided during treatment but the
curriculum used different shapes and a different approach
to analyzing the parts of a whole than that utilized by
the post-test. Comparing items for the purpose of categor-
izing was taught during treatment, but again used a medium
different from that utilized by the picture grouping sub-
test. So a degree of transference of skills greater than
that needed for performing the Organization of Dots subtest
was reguired.

Of the criterion measures which reflected a difference
between treatment group and control group performance, the
Raven's Matrices test required the greatest amount of trans-
ference of skills. None of the Thinking Skills Curriculum
units used matrices as a medium for instruction although
the prerequisite skills needed to perform the Raven's
Matrices tasks were taught through different modalities.
Application of many of the skills addressed in the treat-
ment was necessary to perform the matrices tasks and the
development of these skills could not be merely at the

receptive or understanding level. The skills needed to be
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developed past the receptive stage to the application stage
in order to achieve transference of these abilities to a
medium or situation not previously experienced. Feuerstein
(1980) refers to this process as transcendence, transcend-
ing the here and now. Therefore, in this project the
Raven's Matrices measure was the greatest test of transfer
or transcendence employed within the domain of process-
oriented problem solving tasks.

The criterion measures which yielded no significant
difference between treatment and control group performance
were all nine areas of academic achievement tested by the
SRA Achievement Test and the word vocabulary, picture vocab-
ulary, and numbers subtests of the Educational Ability
Series test. These measures share one major commonality,
the presupposition of content knowledge. They are content
oriented tests which require a knowledge base. The treat-
ment was process oriented and did not intend to address
content areas. However 1t was anticipated that, given
increased effectiveness in thinking skills, there would be
an accompanying measureable shift in academic achievement.
The extremely short term treatment (7 and 1/2 weeks) did
not allow time for improved cognitive processing to mani-
fest itself in academic areas. Feuerstein suggests that
a minimum cof two years of treatment is needed to affect

measurable academic improvement.
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The conclusions that can be drawn from these findings,
therefore, are that the incorporation of a thinking skills
curriculum into the regular content oriented academic pro-
gram quickly and positively affected the cognitive function-
ing of the second grade students involved, but improved
academic achievement did not manifest itself in this same

short period of time.

General Conclusions

This study was undertaken to provide information of
an empirical nature regarding several theoretical guestions.
Is intelligence a fixed or modifiable entity? Is cogni-
tive modifiability available to individuals in the Piaget-
ian developmental stage of concrete operational functioning?
Does improved cognitive functioning affect academic achieve-
ment? Does cognitive training have a different affect on
different ability levels? General conclusions based on the
findings in this study are offered in the following

discussion.

Theoretical Views Concerning Intelligence

At the heart of this matter is the issue of whether
the human organism i1s viewed as an open system that is
receptive to change and modification (environmental and
interactionist viewpoint) or as a closed system whose
ability is a genetic product that is fixed across the entire

age span (hereditarian viewpoint). Tangible expression of
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the hereditarian viewpoint is evident in current educa-
tional practices such as acceptance of IQ scores as reflec-
tion of a permanent or stable level of cognitive functioning
and "watered down" versions of the regular class programs
for those identified by IQ scores as low functioning.

The findings in this investigation support the open
and modifiable view of intelligence. Verification for this
conclusion can be found in the significantly higher perfor-
mance by the treatment group on criterion measures typically
associated with intelligence examinations. The view of
human intelligence as accessible to modification creates
a need for a re-evaluation of current, passive educational
approaches in the area of cognitive functioning and the
development of an active approach toward teaching cogni-

tive processing.

Cognitive Mofification in the Concrete

Operational Stage

It was the original intent of this researcher to use
portions of Feuerstein's Instrumental Enrichment Curriculum
as a treatment tool for the purpose of investigating cogni-
tive modification with younger children. However this was
not possible. Despite attendance to three Feuerstein work-
shops and certification as an Instrumental Enrichment (IE)
teacher, Curriculum Development Associates, the U.S.
publishing company for IE, vetoed purchase of the materials

due to the age of the subjects involved in the study. An



98

attempt to obtain IE materials directly from Israel led to
personal correspondence with Feuerstein. Both Feuerstein
and Mildred Hoffman graciously critigued the proposal for
the project and offered helpful comments for revision pur-
poses, but expressed concern regarding the young age of

the subjects. Feuerstein's concern was that the Instru-
mental Enrichment program would not affect cognitive struc-
ture with normal functioning children younger than 9 years
and low functioning children younger than 11l years.

The unavailability of IE materials led to the crea-
tion of the Thinking Skills curriculum as a treatment tool.
Feuerstein indicated that a very different technique and
approach to the didactics of the materials was needed as
well as a different teacher-training process. The Thinking
Skills curriculum, with one exception, 1s a direct adapta-
tion of Feuerstein's work. The one exception involved the
creation of additional activities (primarily in the analytic
perception and spatial orientation units) to facilitate
acquisition of a skill., The additional exercises provided
"mini-steps" rather than "mega-leaps" toward training a
particular cognitive process. The teacher training process
remained basically the same.

The findings in this study support the accessability
of cognitive modification with children in the concrete
operational stage of development. An observation on the
part of the Thinking Skills teachers regarding the degree

of spontaneous "if-then" thinking displayed by the subjects
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during treatment also lends support to the view that a
concrete operational child is capable of a certain amount

of hypothetical thinking.

Effect of Improved Cognitive Functioning

on Academic Achievement

It was discovered from the results of this study that
improved cognitive functioning does not immediately affect
academic achievement. The brevity of treatment was a signi-
ficant factor for this concern. The effect of cognitive
training i1in the academic area may be more indirect, subtle,
and slower in manifesting itself, and, therefore, difficult
to detect objectively until such time as improved cognitive
performance becomes well established, habitual, and applied
to school learning. An additional factor in this area of
the investigation is the nature of norm referenced achieve-
ment tests such as the one used as a measure of academic
achievement for this study. The limited number of test items
presented for each content or skill area creates an insen-

sitivity to change or improvement.

Effects of Cognitive Training on

Different Ability Levels

There was not only a question of whether cognitive
training would prove effective for 7 and 8 year olds and
in what areas, but also for which second graders 1t would
prove most beneficial. The treatment and control groups

involved subjects who represented a wide range of abilities
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including students classified as gifted, learning disabled,
and educable mentally handicapped. It was anticipated that
the high and medium ability students would profit more than
the low ability group due to a slower learning rate at this
stage of their cognitive development; however, the findings
indicate that cognitive training benefits were similar
across all three ability levels. The low ability students
profited just as much as the medium and high ability stu-
dents. However, it should be noted that the low ability
students required a longer period of orientation in the
areas of planning and curbing impulsivity than was neces-
sary with the medium and high ability subjects. The high-
er ability students displayed a greater degree of self-
control and willingness to change their customary method

of approaching tasks than did the low ability subjects.

The mediational approach used during the Thinking
Skills classes involved a rather lengthy period of analyz-
ing an activity, discussing possible strategies for per-
forming the task, and arriving at the most efficient and
effective strategy through group planning before actual
execution of an activity. The procedure used in regular
class situations often involves instructions given by the
teacher and performance of a task without group discussion.
The low functioning subjects had the most difficulty with
adjusting to the mediational approach and initially required
a greater degree of structure and controls than the medium

and high functioning students. Rushing into performance
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of a task with little or no pre-thought or planning appeared
to be a well established habit formation for the low ability
student. This characteristic was initially observed with
the majority of the subjects, but modification was more

time consuming with the low ability student. As the low
functioning subjects displayed the acquisition of planning
skills and curbing impulsivity, the stricter controls were
relaxed.

Despite the initial difficulty experienced by the low
functioning students regarding adjustment to the procedures
used during the Thinking Skills classes, behavioral changes
appeared to be more noticeable with this group than with
the medium and high ability subjects. Comments by the
regular class teachers regarding positive changes in task
approach skills were more frequently about low ability and
learning disabled students involved in the treatment, than
the other treatment subjects. Therefore, from analysis of
this data, it can be concluded that cognitive modifiability
is accessable to second graders across all levels of intel-
lectual ability.

This study has attempted to provide information regard-
ing the above four issues. Analysis of the data suggest
the following: cognitive processes can be taught using a
process oriented approach, cognitive modifiability is
accessable to second grade students in the Piagetian stage
of concrete operational functioning, and cognitive training

provides similar benefits to low, medium, and high levels
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of intellectual functioning. However, improved cognitive

functioning did not immediately affect academic achievement.

Iimitations

The primary limitation of this study is the brevity
of treatment. Feuerstein (1979, 1980) stated that two
yvears of treatment, one hour, three times each week, 1is
needed to obtain significant improvement in learning ability
and academic achievement. The subjects in this study re-
ceived only 7-1/2 weeks of treatment, five times a week.
Results indicate improved cognitive functioning in the
area of nonverbal problem solving, but a significant effect
on academic achievement was not recognized in this short
time period. The brief exposure is considered a contribut-
ing factor to the lack of improvement in this area. Feuer-
stein's research subjects are typically adolescents and
young adults. The length of time needed for improved cog-
nitive functioning to manifest itself in academic areas in
younger children is unknown.

A second limitation is the lack of randomly selecting
schools for participation in the study. The three partici-
pating schools were selected on the basis of their compo-
site IQ scores and willingness to cooperate. Willingness
to participate in a project that required selection of
students from different class groups to form the treatment
group suggests flexibility and an openness to new and inno-

vative educational strategies. These characteristics may



103

be atypical of administrators and teachers and may not be
representative of the normal population of school personnel.
A third limitation is the use of school psychologists
as facilitators of the thinking skills sessions rather than
regular class teachers. The opportunity for "bridging"
(transfering) what was learned during thinking skills
sessions was limited to creating hypothetical bridging sit-
uations during the treatment time. Classroom teachers in-
volved in both cognitive and academic training would have
the benefit of being able to bridge strategies discussed
during thinking skills sessions to academic situations as
they spontaneously occurred during academic classes. This
factor may have contributed to a lack of treatment effect

on academic achievement.

Recommendations

(1) Replication of this study at the first, third,
and fourth grade levels is needed to provide information
regarding the accessibility of cognitive modification at
these age levels.

(2) Replication of the study utilizing classroom
teachers, rather than school psychologists as facilitators
for the thinking skills classes, is needed. Although
the three school psychologists had formerly been classroom
teachers with special education experience, 1t is not known

as to what degree the training in educational psychology
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affected their role as facilitators of a cognitive train-
ing program.

(3) A longitudinal follow-up study is needed to
determine the long term effects of cognitive training on
the educational ability and academic achievement of the
children involved in the study as they progress through
elementary school.

(4) For the purposes of this study, subjects were
randomly selected from the total second grade population
1n three schools which resulted in students being taken
from different classrooms to form the treatment groups.
Both Feuerstein and Mildred Hoffman expressed concern for
randomly selecting treatment subjects rather than using
intact class groups. The concern was based on the possi-
bility of contamination of the study due to the anticipated
effect the subjects would have on other members of their
classes who were serving as controls. An additional con-
cern was the lack of opportunity for "bridging", assisting
the subjects 1in gaining awareness and insight into thear
cognitive processing and ways in which it affected their
performance in academic areas. The thinking skills facili-
tators attempted to use bridging examples during the thirty
minute class sessions, but did not remain with the students
for the remainder of the school day. Therefore assisting
the subjects in transfering the processes acquired during
the content-free thinking skills classes to the content

oriented academic classes was prohibited. The extent to
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which these factors affected the results of the study is
unknown. Replication of the project using intact class
groups with classroom teachers as the thinking skills
facilitators is recommended.

(5) Midway through the project, the facilitators
began to observe spontaneous curbing of impulsivity, plan-
ning ahead, and increased self-confidence in problem solv-
ing ability on the part of many treatment subjects.

Comments by school personnel suggested that the students
were displaying improvements in these areas in other
classes as well. Speculation regarding improved self-
concept was also made. Replication of the study utilizing
a criterion measure such as Piers-Harris Children's Self
Concept Scale (Piers & Harris, 1969) to investigate these
aspects of cognitive training is recommended.

(6) The Thinking Skills Curriculum was intentionally
designed content-free so that the primary focus and emphasis
could be placed on cognitive processing. It 1s not intended
to replace the current academic program, but is intended
to be used in conjunction with the regular class program.
However, the problem solving approach used in the curri-
culum activities and the role of the teacher as a mediator
blend together in harmony to provide a dynamic and effec-
tive educational tool. Incorporation of this approach into
content areas of educational programs may have the potential

for greatly affecting academic achievement. Extension of



106

the program to include content areas and training for

classroom teachers in the skill of mediation 1s recommended.

Practical Implications

Evidence, such as the results of this study, offers
support for the interactionist and environmental view of
intellectual functioning, an approach that views cognitive
functioning as receptive to change. This viewpoint neces-
sitates movement away from the hereditarian theory of
intelligence as an inherited trait and a static entity
(the position that an individual is either endowed with
effective thought processes at birth or not, and little
can be done to rectify the handicap). Many current educa-
tional attitudes and practices reflect this position,
taking a passive (nothing can be done about a lack of
intelligence) approach.

A major practical implication offered by this study
and other research in the area of cognitive functioning is
the accessibility of cognitive modification and a need for
a shift in attitude and practices on the part of educators
from a passive-acceptance approach to an active-modification
approach i1in the area of intellectual functioning. The only
way to test the assertion that cognitive abilities are much
more modifiable than had heretofore been believed 1is by
attempting to produce cognitive change. Implementation of

cognitive training programs 1n our educational system would
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serve this purpose and would appear a valuable educational
innovation which should not be ignored.

The implications in this project suggest that cogni-
tive structure is subject to change in second grade stu-
dents across a wide range of intellectual functioning.

A cognitive training program produced beneficial effects
for low, medium, and high ability students. Teacher
observations and comments about treatment subjects identi-
fied as learning disabled, mentally retarded and slow
learners indicate that these students profited from experi-
ences afforded by process oriented training. This leads
to a second practical implication, that of shifting from

a praimarily content skill based curriculum for low func-
tioning special education students to the inclusion of
process training to existing programs. Reflection on two
aspects of current special education programs is needed:
(1) homogeneous grouping and (2) strategies used in cur-
rent special education practices. Homogeneous grouplngs
for the purposes of training content based skills may be

a practicality. However, within the context of informa-
tion provided in the literature and observations made
during this study, heterogeneous groupings facilitate cog-
nitive training. Interaction between students of varying
levels of intellectual development provides opportunities
for sharing hypotheses for reaching solutions in problem
solving activities. The low functioning student 1s exposed

to discussions of strategies for seeking solutions which
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would likely be unavailable in a homogeneous group of low
functioning individuals. It was the experience of the
facilitators in this project that the higher level func-
tioning students tended toward providing assistance for
fellow students thereby reinforcing their own cognitive
skills. Mainstreaming or the least restrictive educational
environment has been encouraged during the past few years
for low ability students and, at least in the area of cog-
nitive training, 1t 1s a desirable means of facilitating
cognitive growth.

The discussion of current special educational prac-
tices in Chapter I suggests that the remediational proce-
dures used at present are ineffectual and indicates that
we are, perhaps, remediating the wrong skills. Programs
designed to develop thinking skills, which this study
supports as effective in the area of non-verbal problem
solving, appears a viable alternative. Long term cogni-
tive training programs may provide the prerequisite think-
ing skills needed to learn how to learn. A re-evaluation
and revision of special education programs to include
opportunity for heterogeneous groups in cognitive training
classes should prove more effective than current practices.

A third practical implication supported by the re-
sults of this study 1s the recognition on the part of
educators that children in the Piagetian stage of concrete
operational functioning (ages 7 - 11) are capable of a cer-

tain type of hypothetical thinking. It was enlightening



109

on the part of the facilitators to witness the degree of
"if-then" thinking which was illuminated during discussions
in the thinking skills classes. One such example follows:

The thinking skills group had been involved in the
spatial orientation unit for several days exploring spatial
referents and their relationship to each other using a
visual and concrete medium. The referents front, back,
right, and left were being investigated, as well as the
concept of orienting one's self differently in space re-
sulting in a changed visual field. The aspect of changing
one's orientation resulting in a different point of view
had also been discussed.

An unfortunate incident occurred before the thinking
skills group convened for class on this particular day and
was witnessed by a large number of students. A first
grader who was a new student was being verbally reprimanded
by the praincipal for inappropriate behavior when the stu-
dent's older sister saw what was happening and became
hysterical, physically attacking the principal and a
teacher and declaring loudly that no one was going to "hit"
her little brother. No threat of "hitting" had been made
and, in fact, this school used a time-out method of dis-
cipline rather than physical means. It was later learned
that the mother incorporated a great deal of physical

punishment in the home.
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The topic of discussion which began the thinking skills
class that day.centered around describing what had happened.
A boy in the group, who was classified as learning dis-
abled, suggested that if we tried to "look at 1t from the
sister's point of view we might understand why she had
acted that way". Speculations on her point of view follow-
ed, including "maybe she was scared for her brother",
"maybe she didn't know that we don't spank at this school".
Spontaneous "if-then" comments resulted: "if" someone
had told the sister that this school didn't spank, "then"
she wouldn't have acted that way and "if" the principal
had taken the brother into the office to talk to him "then"
the sister wouldn't have seen her brother in trouble and
the incident would not have occurred. During this discus-
sion the facilitator remained a spectator; the conversa-
tion was purely spontaneous.

The above is just one example of the numerous spon-
taneous occurrences of a certain degree of hypothetical
thinking displayed by the second graders during the think-
ing skills training. Encouragement on the part of the
facilitators to analyze and explore possible strategies
(if I do this, then this will happen) and to "bridge" what
was learned during the thinking skills classes to other
areas of life created an opportunity for the development
of hypothetical thinking skills. Our educational programs
would prove more effective if opportunities to develop

analytical thinking were provided at the concrete opera-
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tional level, or any level, due to increased motivation to
explore aspects of the environment and the opportunity to

share hypotheses and differing points of view.
Summation

At a time when our media is filled with reports con-
cerning our nation's ineffective educational system and a
need to produce citizens who are contributors in our
society, 1t seems appropriate to emphasize investigations
of concepts which hold promise for improvement in these
areas. Investigations into implementation of educational
strategies which will improve intellectual functioning are
of timely importance. Investigations, such as this one,
are needed to explore the concept of cognitive modifiability
and assist in providing programs that will deter the waste

of human intellectual potential.
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COGNITIVE FUNCTIONS
Input

(1) Focuses clearly and precisely on details of stimuli

(2) Uses systematic investigative strategies before
starting a task

(3) Uses efficient verbal skills to label incoming
stimuli

(4) Perceives spatial concepts and relationships
accurately

(5) Effective use of spatial concepts to organize the
environment

(5)Effective use of temporal concepts to organize the
environment

(7) Conserves the constancy of objects across varia-
tions in orientation and dimensions

(8) Strives to gather precise and accurate data

(9) Uses two or more sources of information simul-
taneously

Elaboration

(1) Recognizes the existence of a problem through
spontaneous comparing

(2) Ability to define a problem

(3) Selects relevant cues to clarify ambiguities and

seek a solution
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(4) Engages in spontaneous comparing behavior

(5) Applies varied units of information alternately to
seek a solution (hypothetical, divergent thinking)

(6) Organizes stimuli through summative processes to
produce relationships

(7) Applies established relationships when investigat-
1ng possible solutions for a new problem

(8) Searches for logical evidence to support a
hypothesis

(9) Thinks abstractly by imagining an object without
having it present

(10) Plans and sequences steps necessary to reach a goal
Output

(1) Views listener (other) as distinct from oneself
(elaborates a limited response, supplies evidence for a
claim or argument)

(2) Pursues a problem solution in spite of failure/
ambiguity (perseveres toward goal)

(3) Searches systematically for relevant cues/relation-
ships that are goal oriented

(4) Uses appropriate language 1in communicating mental
operations
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