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INTRODUCTION

Statement of the Problem and Rationale

The primary purpose of the current project was the documentation of
quantitative and qualitative differences among learning-disabled (LD)
subgroups and between LD and normal subjects in reasoning a~d problem solving
behaviors. A secondary goal was to explore ways in which ¢ . procedures and
findings could be used by LD practitioners. The ultimate goal of research
such as this would be the development of principles and procedures for the
identification and remediation of reasoning and problem solving difficulties
in LD adolescents. The general research strategy involved (1) detailed
analyses of the behavior of subgroups of LD adolescents and of matched
normal-achieving adolescents in a task requiring the use of complex reasoning
skills; (2) a detailed follow-up of the progress made by individuals
exhibiting specific reasoning difficulties over a series of
individually-designed instructional sessions, and (3) the development of
materials to help LD practitioners diagnose anl remediate rzasoning deficits
in adolescents.

Complex reasoning plays a central rule in adolescent f:nctioning in both
academic and non-academic settings. The conception of abstract reasoning and
systematic problem solving skills, and, in particular, Piaget's concept of
formal operations (Inhelder & Piaget, 1958), has had an important impact oa
educational theory, policy, and practice during the past twenty years (Ausubel
& Ausubel, 1966; Larson & Dittmann, 1975; Kuhn, 1979; Hurd, 1978; Lovell &
Shayer, 1978). Psychologists and educators have argued that the development
of new reasoning and problem solving skills in early adolescence is necessary
for the mastery of the abstract ideas iind critical thinking central to higher
education (Kuhn, 1979; Hurd, 1978; Peel, 1971). More recently, the importance
of these concepts for our understanding of the cognitive demands of
non-educational settings has also been explored (Kuhn & Ho, 1977; Kuhn, 1979;
Linn, 1978a; Kuhn & Brannock, 1977; Capon & Kuhn, 1979; Erwin & Kuhn, 1979).

Given the central role of reasoning and problem solving skills in our
understanding of adolescent development, principles and procedures for dealing
with deficiencies in these skills are greatly needed to provide comprehensive
services to LD adolescents. Unfortunately, we know very 1little about
reasoning and problem solving skills in this population since traditional
assessment frameworks and testing batteries do not include sufficient coverage
of such skills. Due to the lack of knowledge about the reasoning and problem
solving potential of LD adolescents, contradictory assumptions about their
abilities are often made. In some instances, learning-disabled students are
steered away from science, math, and other academic-track courses because of
their demands for complex reasoning and systematic problem approach. On c*her
occasions, it is assumed that reading and writing are the only barriers that
LD students face in these courses. In fact, there is very little empirical
evidence on which to base either assumption. A detailed study of reasoning
and problem solving skills among specific groups of LD adolescents should help
provide the evidence needed for accurate curriculum planning and occupational
advising. Furthermore, a study designed to monitor closely the long-term
changes in reasoning and problem approach shown by LD adolescents during
remediation will serve as a model for future attempts to enhance these skills
in this group. Finally, by including analyses designed to assess directly
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(1) the benefits for assessment and remediation of the information obtained
and (2) the ease with which LD specialists can be prepared to make use of it,
the potential impact of the project was assured.

While recent reviews of research on adolescent reasoning and problem solving
have led to the conclusion that there is, in fact, a qualitative change in the
manner in which children approach problems as they move into the early
adolescent years (Neimark, 1975; Day, 1978), there is increasing evidence
(Martorano, 1977; Shayer, 1979) that the change is not one of a global
cognitive reorganizaticen, as was originally proposed (Inhelder & Piaget,
1958). This fact has led several authors to discourage discussion of a
general stage transition and to caill for more detailed studies of particular
reasoning and problem solving skills (Day, 1978; Keating, 1980; Neimark, 1979;
1980). Consistent with these trends, the current project focused on a single
skill, the isolation-of-variables in a multivariate context.

The isolation-of-variables strategy was chosen for two reasons. First, the
strategy has face validity. It represents a critical thinking skill of clear
utility in a wide range of day-to-day cltuations (e.g., finding the cause of
an allergic reaction) to which all adolescents, LD and non-LD, are exposed
(Kuhn, 1979). Thus, its status = n LD adolescents is of some concern
independent of more general issues. Second, the strategy has a richk research
tradition. In their pioneering wor.« on adolescent reasoning, Inhelder and
Piaget (1958) argued that the systewatic isolating of variables was a key
criterion in the assessment of the transition to the stage of formal
operations. For this reason, the isolation-of-variables strategy has been the
focus of a large number of assessment and training studies with normal
children and adolescents (Day, 1978; Martorano & Zentall, 1980; Wollman, 1977;
Stone & Day, 1978; Linn & Levine, 1978; Bredderman, 1973; Lawson & Wollman,
1976; Kuhn & Angelev, 1976; Kuhn, Ho, & Adams, 1979). Thus, it was possible
to capitalize on a large body of knowledge about the determinants of strategy
use both in designing the assessment and remediation phases of the study and
in interpreting the data.

Several additional features of the current research served to maximize the
utility of the information obtained. (1) The use of subgroups of LD
adolescents with differing profiles of disabilities provided more detailed
knowledge of subject characteristics than would have been possible with a
heterogeneous group, while still providing a more representative sampling of
the LD population than is possible in the study of a single LD subgroup.
(2) Detailed videotape analyses of task behaviors helped to focus attention on
the reasoning and problem solving process and facilitated the description of
specific deficits. (3) The assessment of the target strategy in two separate
contexts and the inclusion of a third measure of reasoning skills added to the
ganeralizability of the findings. (4) The comparison of the LD groups with
normal-achieving control groups matched for cge and IQ served to highlight
those aspects of the reasoning process unique to the LD groups. (5) Finally,
the use of detailed behavioral observations across a series of individually-
tailored intervention sessions highlighted the potential benefits of
intervention for specific reasoning and problem solving difficulties.
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Objectives of the Project

The general goals of the project can be expressed in a series of specific
objectives. Each of these objectives 1s discussed briefly here as it was
originally conceived.

In
of

1.

the final section of the Report (Discussion and Conclusions), the relevance
the project findings to these objective is discussed.

To determine the relative frequency of spontaneous use of the isolation-
of-variables strategy:

a. among specific subgroups of LD adolescents;
b. between each LD subgroup and normal-achieving adolescents.

To determine the relative ease with which the reasoning strategy can be
elicited from those LD and normal-achieving adolescents whe fail to use it
spontaneously.

Since past research has shown that - .e majority of those normal-achieving
adolescents who do not wuse .he 1isolation-of-variables strategy

spontaneously can readily be induced to do so in a second administration’

of the task by presenting a series of intervening structured probe
questions, it was important to determine how many of the LD adolescents in
the sample exhibited a similar “"elicitable" use of the strategy.

To determine the generality of the problems seen in the initial tasks.

In order to gain some assurance that the problems seen in specific
individuals are not restricted solely to the particular task used for the
assessment, two additional reasoning tasks were administered in a second
session. The first of these additional tasks was another measure of the
isolation-of-variables strategy. The second was a standardized task which
requires some of the same subskills as an isolation-of-variables task but
which requires the subject to use them in a different context.

Te determine the specific subcomponents of the isolation-of-variables
strategy which cause difficulties for the LD adoiescents.

In order to obicain a more detailed understanding of the reasoning problems
of LD adolescents, it was necessary to analyze their behaviors and
verbalizations during each step they took to solve the task.

To determine 1f, and how, the difficulties encountered by the LD
adolescents in the assessment tasks differ from those encountered by
younger, normal-achieving pre-adolescents.

This information aided in our understanding of the extent to which the
reasoning problems encountered by the LD adolescents represented a
deviation from the typical developmental progression.

To determine 'the overlap between the reasoning problems identified in the
assessment phase and those most evident to classroom teachers and LD
specialists in clinic and school settings.
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While formal assessment of reasoning skills 1is rare, LD specialists may
have implicit frameworks for recognizing difficulties in reasoning. It
was important to explore the utility of such frameworks in the context to
be studied and to determinec how the conclusions reached by practitioners
differ from those obtained with detailed coding techniques. This
information was important in assessing the utility of the research
findings and in bridging the gap between research and practice.

To develop a modified assessment procedure for i&entifying 1easoning
problems which can be used by LD clinicians in the field.

The ability of LD clinicians to identify specific reasoning problems with
the use of a behavior rating scale based on the detailed coding procedures
provided information concerning the most useful means of translating the
information obtained from the first phase of the research into clinical
practice.

To determine if a series of remediation sessions can be effective in
improving deficient reasoning skills in LD adolescents.

The study of adolescents' progress across the series of remediation
sessions can further refine our understanding of the severity of the
reasoning problems i1solated during the assessment phase. The degree of
progress and the amount of skill transfer provide an estimate of the
utility of remediating reasoning deficiencies.

9. To identify successful intervention units for the reasoning problems seen.

This information will lead to the identification of realistic goals for
remediation.

10. Te¢ determine the relative amount of progress which can be made in
mastering the isolation-of-variables strategy among the LD adolescents
exhibiting different reasoning difficulties during the assessment tasks.

This information can help to refine the assessment information by further
highlighting those aspects of reasoning difficulties which are unique to
specific groups of LD adolescents. .

11. To develop guidelines for use by LD practitioners in translating
assessment information into remediation goals and techniques.

The products of this objective will include a document describing
principles and procedures for assessment and remediation of reasoning
problems and a demonstration film including narrated examples taken from
the videotapes collected. These materials should be of utility in the
professional training of practitioners.

Overview © the Report

This report is divided into four major sections. The first section centains a
review of existing literature related to the theoretical and empirical issues
central to the present project. The second and third sections contain a
detailed description of the procedures and findings from the project. The
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second section is devoted to the assessment phase of the project and contains
a report of findings relevant to the first seven objectives. Included in this
section are reports of the relative incidence of success at using the
isolation of variables strategy ac.oss LD and normal-achieving subgroups and
descriptive analyses of differential task approach. The development of a
teacher rating scale for assessing reasoning and problem solving is also
described. The third section is devoted to the intervention phase of the
project and covers objectives 8-11, Included here are case studies of
interventions and a discussion of possible interventior. strategies, The final
section of the report contains general conclusions.

LITERATURE REVIEW

Overview

The following literature review 1is more extensive than 1is typical for a
research report. Since the approach taken in this project to the study of LD
adolescents is a relatively new one, we feel that the breadth and level of
detail is needed to provide a context for the research. The first section of
the review covers existirg research on the performance of normal-achieving
preadolescents and adolescents on tasks similar to those used in this project.
The second section reviews prior research on reasoning and problem solving in
LD adolescents. Included here is a discussion of the pilot research which led
to the development of this project. The third section of the review contains
a discussion of previous research with LD and MR populations conducted from a
Piagetian perspective. This section serves to highlight certain theoretical
and empirical issues which have arisen in past research. One of the most
important of these issues is that of developmental delay vs. difference. This
issue is addressed in more detail in the fourth section of the review.
Finally, since the LD subgroups studied in the present project were defined in
part on the basis of discrepancies in verbal and nonverbal intelligence, the
utility of this discrepancy for clinical and researcn purposes is discussed in
a final section of the review.

Performance of Normal Adolescents in IV Task Settings

Assessment Studies

The present section will be limited to those studies of normal adolescents
directly relevant to establishing the context for the proposed research.
Thus, it will focus directly on the strategy of isolating variables in a
multivariate context.

Inhelder and Piaget (1958) were the first researchers to assert that the
isolation-of-variables strategy was a developmental acquisition unavailable
to pre-adolescents. Since the account of their research first appeared,
researchers have shown a steadily growing interest in children's and
adolescents' use of the strategy. Until the late 1970s, studies using the
strategy were largely attempts to test Piaget's theory of formal operations.
These studies used Inhelder and Piaget's (1958) original procedures and
scoring criteria to examine the incidence of the strategy in different age
groups and/or the relationship of performance in isolation-of-variables tasks
to performance in other formal operations tasks (Lovell, 1961; Jackson, 1965;
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Dulit, 1972; Somerville, 1974). As it became clear that, contrary to Piaget's
theory, the spontaneous use of the strategy was far from universal (Dulit,
1972), researchers attempted to teach children and adolescents to use the
strategy as a means of assessing Piaget's assertion that the strategy could
not be taught wuntil a child had developed the necessary cognitive
prerequisites (Siegler, Liebert, & Liebert, 1973: Lawson, Blake, & Nordland,
1975; Lawson & Wollman, 1976; Case, 1972; Case & Fry, 1973).

These studies produced two m2jor findings. First, while the specific ages
varied (presumably as a function of differences in procedures and scoring
criteria), those studies with more than one age-group demonstrated an
interaction between age and benefit from instruction (Lawson & Wollman, 1976;
Case, 1972). Second, those researchers who included transfer tasks found that
the trained skills showed very little evidence of generalizing to tasks
requiring other formal operations strategies (Ross et al., 1976; Lawson et
al., 1975; Lawson & Wollman, 1976).

The result of this line of investigation was a growing disenchantment with
Piaget's notion of a general stage of formal operations (Neimark, 1975; Blasi
& Hoeffel, 1974; Keating, 1980; Linn, 1978a, Stone, 1977). As a result of
this disenchantment, researchers have focused their interest on the specific
reasoning strategies identified by Inhelder and Piaget (1956) in order to
develop a better characterization of adolescent reasoning skills. In this
context, the isolation-of-variables strategy has become the focus of research
for its own sake (Danner & Day, 1977; Stone, 1977; Stone & Day, 1978; Stone &
Day, 1980; Linn & Levine, 1978; Pulos & Linn, in press; Wollman, 1977;
Martorano & Zentall, 1980).

These recent studies have yielded two important findings about how adolescents
use a specific strategy. First, the data indicate that for some adolescents,
use of the strategy is closeiy related to task or procedural variations (Linn,
1978b; Stone & Day, 1978). Furthermore, the examiner can elicit the strategy
with only minimal prompting from subjects who fail to use it spontaneously
(Danner & Day, 1977; Stone, 1977; Stone & Day, 1978; Kuhn, Ho & Adams, 1979),
and additional tests indicate that the elicited strategy-use is genuine (Stone
& Day, 1978; Kuhn Ho & Adams, 1979; Neimark, 1980). Second, in contrast to
earlier findings with respect to the general stage notion, ready access to the
isolation-of-variables strategy appears to be universal among normal
adolescents by age 14 (Stone & Day, '978; Neimark, 1979; Stone, 1980).

Studies of the isolation-of-variables strategy with the normal population thus
provide solid evidence of new developments in reasoning skills in adolescence
which appear to be universal. In light of these findings, the status of such
skills in LD adolescents becomes a significant issue for research.

Multiple Session Intervention Studies

Piagetian-inspired research on the use of the isolation of variables strategy
has focused on intervention as well as on assessment issues. The bulk of the
intervention literature 1is not relevant to the research project summarized
here and will not be discussed. However, one new direction in this research
literature merits some attention. Kuhn and Phelps (1979) ‘.ave argued that
training studies that employ short-term interventions and experimental designs
are incapable of providing crucial information about the nature of the
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developmental process. This is true for several reasons: the existence of
change is assessed after-the-fact through the use of pre-post scores; the
developmental process that WwWas induced may bear little resemblance to that
which occurs in more naturalistic circumstances; the training procedures may
induce saperficial modeling behaviors in the suuvjacts rather than genuine,
irreversible cognitive growth. Instead, they propose using a
multiple-gession, observational design with subjects who exhibit, on the
pretest, no evidence of the ability to isolate variables. Over a period of
time, subjects are asked to solve problems that require the use of the IV
strategy. The examiners do not explicitly teach the IV strategy nor do they
reinforce the subjects' behaviors. However, feedback about the effectiveness
of their problem-solving strategies is provided by the materials. Evidence of
developmental change is inferred from the careful observation of subjects'’
reasoning and data gathering strategies over time.

This methodological strategy, although new, has beea successfully employed in
a few studies using IV tasks and normal subjects (Kuhn and Phelps, 1982;
Forman, 1981). The information it can yield about the nature of the learning
process in LD subjects has potential value fer both assessment and
remediation. For example, if LD adoles¢rnts learn to master the IV strategy
at a rate and in a manner similar to that of younger normal-achieving
children, then instructional activities appropriate for younger children
should be employed. If, however, LD adolescents show evidence of differences
in initial and subsequent task approach, then unique educational programs may
be needed tc stimulate their thinking.

Reasoning and Problem-Solving in LD Adolescents

While there has been a long and continuing research interest in reasoning and
problem-solving skills among younger LD children (Strauss & Werner, 1942;
Strauss & Kephart, 1955; Klees & Lebrun, 1972; Inhelder, 1976; de Ajuriaguerra
et al., 1976; Blalock, 1977; Meltzer, 1978), very little attention has been
pald to these issues 1in the adolescent population. This neglect is
particularly surprising in light of recent research with anornal adolescents
and the reports of clinicians and educators who work with LD adolescents.

The reports of clinicians and educators have long suggested that the reasoning
skills of the LD adolescent population are grossly inadequate to meet the
demands of the high school setting or of the '"real world" (Deshler,1978}.
Wilcox (1970) noted that LD adolescents may evidence breaks in the continuity
of thought, poor organization, difficulty in selecting alternatives, and an
inability to sustain attention.” Siegel (1974} noted that the LD adolescent is
often "disorganized" and has an "inability to plan systematically and to
follow through." Kronick (1978) has argued for a greater appreciacion of the
potential for difficulties in social reasoning.

Two research studies confirm in part the observations of clinizians and serve
to highlight several important issues in need of further research. Havertape
(1976; Havertape & Kass, 1978) asked a group of LD adolescents and a group of
same-aged normal adolescents to talk aloud as they read and attempted to solve
a series of thirteen tasks. The tasks consisted of problems of four types:
(1) simple arithmetic word problems (price comparisons), (2) t..e completion of
nurber series, (3) the solution of "word puzzles", and (4) the writing of a
limecick. Havertape coded verbalizations into several categories of relative

i1
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probl:m-solving sophistication under the general headings of Getting the
Information (reading th: problem correctly), Understanding the Problem, and
Solving the Prot .em (using logical and efficient steps). There were
significant diff -~ces between the normal and LD groups within all three
categories. Havertape and Kass concluded that, while some of the differences
stemmed from basic deficiencies in reading, writing, and math skills, there
was evidence that "in many cases learning disabled students have no attack
strategies to apply to problem solution; or, if they do, they do not
effectively use them." (Havertape & Kass, 1978, p.93).

A recent unpublished study by Skrtic (1980) provides some additional evidence
of an unsystematic approach to problam-solving among LD adolescents. In the
context of a larger study of the math difficulties of LD adolescents, Skrtic
(1980) administered a group measure of reasoning skills to LD and normal-
achieving adolescents matched for age, sex, and school {(XIQ scores for the
controls were not available). The measure, developed by Lawsen (1978)
consisted of a series of .selve questions based on several of Inhelder and
Piaget's (1958) formal operations tasks. The adolescents observed
demonstrations of Inhelder's tasks, responded to written questions about each
demonstration, and wrote justifications of their answers. The answers and
justifications were used to generate a binary score for each question,
ylelding a total possible scors of twelve. Although there was considerable
overlap between the two distributions, the LD group (x = 2.4) scored
significantly lower than the control group (4.8). While Skrtic cautioned that
the significant differenc might be in part attributable to differences in IQ,
he interpreted his general findings as evidence of a delay in cognitive
development in his LD sample.

While these two studies appear to provide some support for the clinfcal
reports that LD adolescents often evidence difficulties in complex reasoning,
several aspects of their findings lead to questions in need of research.
First, while both studies included somewhat heterogeneous samples of LD
adolescents by virtue of their sampling procedures, and while both include
evidence of significant intra-group variation, neither study provides
information concerning the relative frequency of difficulties in adolescents
evidencing different specific disabilities. A second question, closely
related to the first, concerns the specific nature of the difficulties
enccuntered by the LD adolescents. While Havertape & Kass are able to tell us
that some LD adolescents use fewer "logical and efrficient steps" to solution,
they note that detailed information about the kinds of stratcgies used and
their sequence of use would be of enormous benefit in designing effective
remediation programs. Preliminary data on such a remediation program are
presented by Arbitman-Smith and Haywood (see below) Also, as Havertaje and
Kass 1imply, we need mecre detailed information about the problem-solving
process to determine wh.ch of the LD adolescent's difficulties are secondary
to academic deficiencies and which are primary deficits. Clearly, more
research is needed in this area before definitive conclusions can be drawn
which address these gquestions.

A recent study by Arbitman-Smith and Haywood (1980) utilized a program called
Instrumental Enrichment; a teaching model developed by Feuerstein et al.
(1980), designed to enhance the growth of deficient cognitive skills.
Instrumental Enrichment (IE) consists of a systematic framework for mediated
learning experiences utilizing fifteen teaching instruments, each focused upon

12
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a specific, deficient cognitive function, and designed to facilitate
appropriate generalization of principles and strategies (i.e., evaluation of
relevant information, planning strategies, comparison and interpretation of
results, etc.). These strategies are normally assumed to develop
spontaneously through learning experiences in the environment mediated by
adults. The program constitutes approximately 30U hours of instruction over a
period of at least two years. In several studies utilizing IE across the
U.S., the samples were not strictly LD, but consisted of various exceptional
groups including LD, EMR, BD, those iu Resource Rooms, and Mexican-American
(second language) slow learners (x IQ = 80.42). In preliminary data from one
study with fifth and sixth grade identified LD students in Nashville, wo
significant difference was noted between IE and comparison groups during
post-testing, and no significant gains w:re recorded within the .. group for
pre- and post-testing. However, mastery progress testing (administered on the
same day as post-testing, consisting of utilizing portions of standardized
tests which were similar in principle or strategy to the IE tasks) revealed
various levels of transfer for the IE group. The transfer noted was reflected
in increased attention to detail, Improved approach-to-task strategy, and
increased persistence, as well as improved intrinsic motivation, and positive
behavior changes noted by significant others (teachers and/or parents). From
this it was concluded that there do exist basic cognit-ve skills which can be
taught to LD students through a non-categorical program such as Instrumental
Enrichment, skills which can then be subsequently transferred to new tasks.
The question raised was how such cognitive changes can best be measured to
appropriately reflect newly developed abilities.

Pilot Research

The pilot data which led to the current project provided some information
about the reasoning skills of LD adolescents (Stone, 1981). The data also
served to motivate several methodological features of the proposed research.

A series of three isolation-of-variahles tasks was administered to a
heterogeneous group of LD adolescents .. part of a comprehensive diagnostic
evaluation. The tasks and procedures were similar to those used in a previous
study with normal children and adolescents (Stone & Day, 1980). All three
tasks involved a set of tcn rods varying in length, material, and diameter, a
stand into which the rods could be placed, two at a time, and a pair of
identical weights which could be attached to the rods in order to assess their
relative bending.

Task 1 assessed the subject's spontaneous use of the isolation-of-variables
strategy. The examiner used one pair of rods to demonstrate to the subject
that "some rods bend more than others' and asked the subject to use pairs of
rods to "find out for sure what makes a difference for bending." While the
subject worked, the examiner took notes on whether the two rods used in each
test constituted an unconfounded test (i.e., varied only on the variable being
tested). A subject's score for this task was the number of variables out of
four (length, material, diameter, and place of weight attachment) which were
consistently tested in an unconfounded manner across the task a. a while.

Task 3 was identical to Task 1 (except that the set of rods consisted of

different instances of the variables) and was administered in order to assess
improvements in performance as a function of the experience gained during
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Tasks 1 and 2. Task 2 consisted of a series of questions which served as a
means of encouraging the subject to focus on the difference between a
confounded and an unconfounded test (i.e., the presence of a second,
confounding variable). Similar cuing has been successful in improving the
performance of normal adolescents who fail to use the strategy sjontaneously
(Stone & Day, 1978; 1980).

The pilot subjects consisted of a heterogeneous sample of LD adolescents
(N = 36) ranging in age from 12 to 19 years (X = 14.8). The diagnosis of
learning disabilities was predicated on normal verbal or nonverbal
intelligence (85 or above on one Wechsler subscale), freedom from primary
sensory deficits or emotional disturbance, adequate educational opporzunity, a
significant discrepancy between ability and achievement in one or more areas
(including oral language, reading, writing, math, and visual-spatial skills),
and evidence of specific deficiencies in basic information processing. The
wmean fullscale IQ for the sample was 100.1 (range = 80-123). A wide range of
specific disabilities was represented.

The major results of the study are easily summarized. First, approximately
one-half of the sample (20 out of 36) used the strategy spontaneously (on Task
1) and an additional 20% (8/36) could use the strategy after minimal prompting
(on Task 3). Thus, this reasoning skill was available to the majority of LD
adolescents in the sample. It is important to note, however, that strategy-
status was not Independunt of primary area of disability. Of the 20
adolescents with primary difficulties in reading or in written language, 19
showed evidence of the strategy by Task 3, and only 1 failed to use the
strategy on any task. In contrast, of the 7 adolescents with primary
disabilities in math and/or visual-spatial skills, 4 of the 7 failed fo show
any evidence of the strategy. Similarly, 3 of the 5 subjects with primary
disabilities involving language comprehension also failed to use the strategy.

Of most importance is the fact that these instances of reasoning difficulties
do not appear to be attributable to normal developmental or individual
differences. The strategy-absent studeats were not younger than their peers,
a2s one would expect from past research with normal subjects (Stone & Day,
1978). Also the failure to use the strategy was not directly related to IQ.
Finally, certain qualitative features of the behavior of the strategy-absent
subjects were not evident in their normal, strategy-absent peers. The LD
adolescents were more likely (1) to identify fewer of the potential variables
without prompting from the examiner, (2) to attend to inappropriate details or
unlikely variables (e.g., the age of the wooden rods), (3) to make multiple
confounded tests of the same variable in succession, and (4) to begin Task 1
using single rods rather than pairs. Also, two behaviors common in normal
strategy-absent subjects were not observed in the LD strategy-absent group:
(1) using a single pair to draw conclusions about two variables and
(2) testing two identical rods to ascertain that they bend the same.

These unique behaviors, as well as the other features of the pilot data,
provide some indication that an isolation-of-variables task setting is a
useful context in which to study reasoning difficulties in LD adolescent
populations, but a more careful and detailed study was needed to answer
several questions raised by the findings. First, a closer look at the
reasoning skills of specific subgroups of LD adolescents seemed warranted.
More information was needed about the relationship between reasoning problems
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and specific learning disabilities. Second, comparisons with carefully
matched contrul groups were necessary to highlight the severity and unique
nature of the reasoning problems of the LD population. Third, a more detailed
analysis of each adolescent's behaviors in the task was necessary to isolate
the nature of the problems encountered. Also, it was important to determine
whether a more careful analysis of other features of the reasoning process
(such as the nature of the conclusions drawn or the efficiency of the testing
sequence) would in fact reveal difficulties among those LD adolescents who
appear to hsve a command of the isolation-of-variables strategy when measured
with a global summary score. Fourth, information was needed about the
benefits LD strategy-absent adolescents could gain from more structured and
long-term intervention in order to assess their potential for new learning.
These issues were addressed in the present research project.

Piagetian Studies of Selected Exceptional Populations

Mentally Retarded Children

In reviewing the literature on Plagetian tasks and mental retardation thare
are several problems that must be kept in mind. First,"retardation" is
defined differently by various investigators. Although one researcher might
consider a retarded person as anyone with an IQ below 75, Inhelder (1968), for
example, used retardation to refer only to the group whose IQ lies
(approximately) between 50 and 75, but not to those who IQ is below 50. IQ
scores are sometimes but not always used to specify range of deficiency, and
even IQ scores vary according to the measure used. Finally, any
categorization 1is arbitrary, (someone with IQ 75 is "retarded" and someone
with IQ 76 is "not retarded").

A second preliminary consideration is the fact that people are retarded for a
wide variety of reasons including brain damage, psychological disability, and
genetic disorder. These differences in etiology result in differences in
behavior which may or may not relate to a person's performance on Piagetian
tasks. Few investigators have controlled for these factors.

Finally, it should be pointed out that while "Piagetian tasks" are compared
from one study to another but there may be substantial differences in the way
the actual experiments are conducted and scored.

With these reservations in mind, this review will proceed with a discussion of
Inhelder's investigations because her studies formed the basis from which much
of the research with exceptional children has arisen.

The pioneering studies of mental retardation from a Pilagetian perspective were
conducted by Inhelder and reported in her book The Diagnosis of Reasoning in

the Mentally Retarded (1968). Her study was based on clinical interviews of
159 subjects who had been diagnosed as mentally retarded by teachers,
psychologists, or physicians. The subjzcts were of mixed etiology, they
ranged in age from 7 to 52 (all but 4 under 25), and they had IQs ranging
primarily between 50 and 90. The experimental tasks were largely taken from
Piaget's conservation of matter, weight, and wolume. Tasks used were:
1) clay, 2) Dissolution of sugar, 3) Boxes - same weight, different sizes.
Inhelder's major conclusions can be summarized as follows:
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90% of the mentally retarded subjects reasoned in a way consistent with
Piagetian theory. The developmental sequence was the same as in normals,
although the speed of development was slowed and the transition from one
stage to another seemed to progress more slowly than is noted with
normals.

Deficient populations fixate at lower levels than do normal populations.
Inhelder suggested the following comparisons (Inhelder, 1968, p. 292-3).

Binet M.A.Level Piagetian Stage
Idiot 0-2 year Sensory-motor, prior to language
Imbecile 2-7 year Instinctive, no operaticns
Retardate 7-12 year Concrete operations
Slow learner Formal operations, eventually

In particular, Inhelder said, "To be retarded means, therefore: to be
able to think by concrete operations, but not by formal operations."
(Inhelder, 1968, p. 294). She noted that children 12 to 13 years old who
were at the borderline level of retardation were ch: acterized by "a
fixation at the level of concrete thought . . . We do not find even the
beginnings of formal operations in any of these subjects. 1In fact, as
soon as we present these backward children with problems whose solutions
require a formal level of organization - for example, a combinatory system
- they do not behave like normal preadolescents of 10 or 11, but like
young children of 6 or 7 who could be performing the most elementary
concrete operations. Thus, it seems that as soon as the problem becomes
too complex, the mentally retarded child gives up the idea of trying to
organize the situation and si