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ABSTRACT 

The purpose of this study was to investigate the differences 

between learning disabled and non-learning disabled students on selected 

tests and to analyze the self-instructions used by the two groups while 

performing problem-solving tasks. Two questions were studied: (1) Is 

there a difference in the manner in which learning disabled students 

solve problems?, and (2) If there are differences, what are those 

differences? 

Tasks were selected which would measure the Communication func

tion. The component deficits within the Communication function are: 

(1) Mathematical Comprehension deficit, (2) Quantitative deficit, 

(3) Reading Comprehension deficit, and (4) Writing deficit. 

The subjects were asked to verbalize their self-instructions by 

"thinking aloud." The verbalizations were coded according to a classi

fication system in which weights were assigned to several levels of 

performance within each of three steps: (1) Getting the Information, 

(2) Understanding the Problem, and (3) Solving the Problem. 

Teachers at junior high and senior high school levels were 

asked to refer students who needed special services and students who 

were achieving normally. Students were selected at random from the 

referral lists and given a battery of tests shown to be effective in 

differentiating learning disabled and non-learning disabled students. 

viii 
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The final research sample was selected through the administration of 

tests and subjecting the scores to Bayesian statistical analysis. 

Students with posterior probabilities greater than .95 were included 

in the learning disabled sample. The final sample included 20 learning 

disabled students at the junior high level, 20 learning disabled stu

dents at the high school level, and like numbers of non-learning dis

abled subjects. 

In response to the two research questions, two analyses were 

performed on the data: (1) a multivariate analysis of variance, and 

(2) chi-square analyses. The results showed a significant multivariate 

effect for group membership, meaning that there were differences between 

the learning disabled and non-learning disabled, but only a chance 

effect for age level and the interaction between group membership and 

age level, meaning that no differences existed within the learning dis

abled or the non-learning disabled sample. The results of the chi-

square analyses were combined and transformed into proportions of re

sponses at each level of performance for the three problem-solving 

steps. A z test was calculated to test the differences in proportions. 

The z tests showed significant differences in all levels of performance 

within the three problem-solving steps with the exception of one level 

within step three: Solving the Problem. This level was "uses logical 

and inefficient strategies with error." 

Those students who were referred by teachers as needing outside 

assistance did perform less well on the tests used to select the learn

ing disabled sample. Learning disabled subjects were inferior in 



academic skills, in selective attention, and in the propensity for 

impulsive and random responding. 



CHAPTER 1 

INTRODUCTION 

By late adolescence, the child has reached the point in devel

opment where intellectual skills and abilities should be nearly those 

of an adult. The adolescent, if development has progressed normally, 

should be able to deal with abstractions, futures, and ideals. This 

study is concerned with adolescents who have not progressed normally, 

those with learning disability. 

The study of learning disability in the adolescent is compli

cated by the greater cumulative effect of factors which contribute 

to social and intellectual maldevelopment. The study of learning 

disability is further complicated by the high dropout rate among non-

achieving high school students, making it difficult to study charac

teristics of the handicap in school settings. This research was 

undertaken in an attempt to gain a better understanding of the char

acteristics of learning disability and to gain insights into the devel

opment of early preventive remedial procedures, thus making it possible 

to reduce the complexity of the handicap and the dropout rate. 

Statement of the Problem 

The objectives of this study were to discover differences be

tween performance of learning disabled and non-learning disabled 

1 
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adolescents on selected tests, and to analyze the self-instructions used 

by the two groups in performing problem-solving tasks. 

This study asked two types of questions. These questions were: 

1. Do learning disabled and non-learning disabled students 

differ in (a) their proficiencies in getting the informa

tion from the printed page which poses a problem, (b) their 

abilities to understand the problem after they have read it, 

and (c) their abilities to solve the problems? 

2. If the learning disabled and the non-learning disabled 

differ in problem-solving abilities, what are those differ-

erences? 

3. Is the performance of the learning disabled and non-learning 

disabled different for each component of the Communication 

function? 

4. Are there differences between the junior and senior high 

school age students in problem-solving abilities? 

Data Collection 

Two sources of data were examined in this study: (1) adminis

tration of tests chosen to select the sample based on the function 

outline of the Kass model (1975a), and (2) the performance of two sample 

groups on the Communication level tasks. The sampling procedure is 

discussed in Chapter 3. The results of the study of problem-solving 

at the Communication level is discussed in Chapter 4. 
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Review of Research 

Any perusal of the literature in learning disabilities makes it 

patently clear that learning disabled students perform less well than 

their non-learning disabled peers on almost all measures of psychologi

cal and academic performance. There are few studies, however, that ask 

the question, "What do the learning disabled students do that makes them 

less proficient than the normal student?". In this review, only those 

studies which attempt to answer this question were selected. 

Entire volumes have been written about problem solving in the 

normal population. Johnson (1974) deals extensively with the literature 

on problem solving and thought. Other works of interest are those of 

Kagan, Moss and Sigel (1973), Kagan and Kogan (1970), Kendler (1968), and 

Kendler and Kendler (1956). Since this study is concerned with adolescents 

with learning disabilities, only the research having to do with problem 

solving in the learning disabled was reviewed. 

Studies found to be related to problem solving were concerned 

with children's modes of attack and data handling abilities. These 

problem-solving skills, or learning strategies, have been referred to by 

Gagne (1970) as content-free rules which govern an individual's approach 

to reading, attending, storing, and retrieving information or solving 

problems. Strategies include the self-instructions an individual uses 

in approaching a task. Those studies which were reviewed are studies 

of a variety of these modes of information handling and concern iso

lated characteristics or skills. To facilitate discussion of these 

studies, they were classified by the characteristic studied. 
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Impulsivity Studies 

Studies of impulsivity have been based on a construct developed 

by Kagan (1966) which he has named the reflectivity-impulsivity dimen

sion. This construct refers to the presence or absence of the ability 

to delay a response until all alternatives have been evaluated. The 

data regarding reflectivity-impulsivity have been reviewed by Epstein, 

Hallahan, and Kauffman (1975). Two of the earliest of these studies 

were done by Keogh (1971) and ICeogh and Donlon (1972) with severely 

learning disabled boys aged 8 to 12 using the Matching Familiar Figures 

Test which requires the child to find a figure which exactly matches 

another figure which was presented as a model. The learning disabled 

tended to choose the first item that resembled the model without examin

ing all alternatives. The findings of Keogh (1971) and Keogh and Donlon 

(1972) were confirmed by others (Messer, 1970; and Hallahan, Kauffman, 

and Ball, 1973). Messer (1970) and Walloch and Kogan (1962) found that 

impulsivity not only leads to erroneous task performance, but also to 

social maladaptation. 

Selective Attention Studies 

Studies of attention have been based on the concept of Field 

Dependence-Independence as postulated by Witkin et al. (1962). Field 

independence refers to the ability of the individual to decenter one's 

focus of attention and attend to the relative stimuli while ignoring 

the irrelevant. Field dependence refers to the tendency to respond to 

a stimuli as a whole, failing to respond selectively. Field dependence-

independence has also been studied by Keogh and Donlon (1972) with both 
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mildly and severely learning disabled boys aged 8 to 12 years, using the 

Embedded Figures Test which requires the subject to select the relevant 

figure out of a complex ground. The learning disabled students were 

found to be more field dependent than the normals. 

The study of selective attention has been studied differently 

by others. Sabatino and Ysseldyke (1972) studied selective attention 

through an examination of Bender-Gestalt Test scores of readers and non-

readers. Two administrations were conducted: the figures were first 

presented in the standard form, and secondly, on an extraneous back

ground. The learning disabled did not differ from the normals on the 

standard presentation but performed significantly less well when the 

figures appeared on an extraneous background. Atkinson and Seunath 

(1973) studied the ability of the learning disabled to attend to rele

vant stimuli through presentation of a reading task which, in addition 

to the relevant reading material, contained irrelevant markings and 

designs. The reading disabled recalled significantly less relevant 

information and more irrelevant information than the normal readers. 

A similar study with similar results was conducted by Mondani and 

Lutko (1969). 

Categorization Ability Studies 

Parker, Freston, and Drew (1975) compared learning disabled 

and non-learning disabled children, from 8-5 to 11-2 years, on a free 

recall task. The material, meaningful words, was varied in difficulty 

and organization. Organization was achieved by use of conceptual 

categories. They found that learning disabled students recalled fewer 
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words than non-learning disabled. The learning disabled did not use the 

organization of material strategically in the efforts to recall the 

material. 

Wagner (1971) used the Kahn Test of Symbol Arrangement, which is 

a test of the ability to categorize objects, to measure the symboliza-

tion ability of learning disabled students. He used junior high and 

high school samples. Fifteen items were placed in a variety of cate

gorical groupings as directed by the examiner. Wagner found learning 

disabled students to be significantly more concrete than normals, and 

this difference in concreteness increased with sample age. 

Wirtenberg and Faw (1975), using adequate and retarded readers 

ages 8 to 12, studied the ability of children with reading problems to 

learn a response on one task and to generalize the rule to like prob

lems. The task required the students to learn to select one of a pair 

of nonsense syllables regardless of the background used. They were 

then presented with like tasks with different syllable pairs on various 

backgrounds. The children with reading problems were as able as the 

good readers to make simple discriminations, but were significantly 

poorer in generalizing the rule for solution. 

Language Comprehension Studies 

The language of learning disabled children has been investigated 

by Semel and Wiig (1975) and Wiig and Semel (1975). In the first study, 

the authors investigated the ability of learning disabled children, ages 

7 to 11-6, to understand complex language structures. The instrument 

used was the Northwestern Syntax Screening Test. The authors found that 
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learning disabled children were significantly below normal in language 

comprehension. These findings were interpreted as reflecting a delay 

in syntactic rule learning, reduced simultaneous analysis and synthesis 

of language, and reduced auditory memory. 

In the second study, Wiig and Semel investigated the productive 

language abilities of learning disabled adolescents, aged 12-5 to 16-4. 

Learning disabled students used shorter sentences, mostly declarative 

sentences, word substitutions, circumlocutions and excessive pronouns 

in a measure of verbal fluency and sentence production. They also 

scored significantly lower on a test of verbal opposites, word defini

tion, and controlled word associations. The authors interpreted the 

results as evidence of a relationship among these productive language 

deficits, delays in cognitive development, and reduced retrieval ability 

for recall of labels and syntactical structures. 

Summary 

The research concerning problem-solving strategies in learning 

disabled children indicates that they are inferior to normals on a 

variety of dimensions. They are more distractible, more impulsive, and 

more concrete; and they are less able to attend selectively, less able 

to take advantage of organized material, and less able to shift their 

attention from one stimulus to another. 

These studies were investigations of isolated abilities and 

characteristics. While each study provided further information about 

learning disabled students, there was no consistent framework guiding 

these.investigations or their interpretation. What is needed is a 
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theoretical conception of learning disability that will give direction 

to remedial treatment before these deficient modes of performance pre

vent the individual from being able to function as a competent indi

vidual when he reaches adolescence. 

Theoretical Conception 

The theoretical conception of learning disability employed in 

this study is that of ICass (1973, 1975b) who suggests that the handicap 

be called "dyssymbolia" and that it be defined as follows: 

The handicap of dyssymbolia is characterized by extreme vari
ability in the acquisition and use of symbols, which variability 
is due to an interaction between significant deficits in devel
opmental functions and environmental conditions which make the 
individual vulnerable to those dysfunctions (Kass, 1975b). 

There are four criteria which are postulated as characteristic 

of the handicap. The first of these is a significant deficit in learn

ing, which means that learning performance must be statistically deviant 

when tested, and the symptoms must be obvious to teachers and clinicians. 

The second of these criteria is that normal achievement is possible with 

the provision of special services, which means that the child possesses 

the intellectual ability to achieve at a normal rate. This is usually 

indicated by a normal or above score on a verbal intelligence measure. 

The third of these criteria is that the cause of the handicap is due to 

"an interaction between significant deficits in developmental functions 

and environmental conditions which make the individual vulnerable to 

those dysfunctions (Kass, 1975a). The last of the four criteria is that 

the handicap persists and remains at adulthood. The symptoms change and 

vary with age and can be alleviated with treatment but the child is 
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always vulnerable to new manifestations of handicap should conditions 

force its ressurection. This persistence has also been discussed by 

Rogan and Lukens (in Haring, 1969, p. 27). 

The developmental functions which have been postulated by Kass 

are age-related and hierarchical. Each ensuing psychological function 

supplements and builds upon the earlier function so that each function 

consists of more complex and differentiated skills, abilities and be

haviors. These developmental functions are defined by Kass (1975b) as 

follows: 

Sensory Orientation (from birth to two years of age) is the 
physiological or functional readiness of the child to respond 
to the environment. In Piagetian terms, this involves sensori
motor interaction with the environment. Dysfunction during this 
age range occurs through deficits in body balance, visual pur
suit, auditory discrimination, and body awareness. 

Memory (from two to eight years of age) is the reproduction 
of sensory impressions when these are no longer externally pre
sent. The young child imitates models and recalls those imita
tions later. It is well known that children can readily learn 
more than one language before seven years of age. Some of the 
deficits which may be noted during the development of the Memory 
function are in the child's control of sensory input (hyper- and 
hypoexcitability), in rehearsal (method of storing sensory input 
for later recall), and in short-term memory span. 

Re-Cognition (from eight to 11 years of age) is the under
standing of semantic meaning (as in synonyms, antonyms, homonyms, 
and multiple meanings) and structural meaning (as in tenses, pre
fixes, and suffixes). Sensory impressions are now colored by 
concepts, thus changing earlier cognition of the world. Children 
of this age engage in word play reflecting more flexibility in 
thinking than during the Memory function with its literal nature. 
Accurate reproduction of models is replaced by reversible use of 
symbols. Some important deficits to watch for during the Re-
Cognition function are in the ability to note and understand 
differences within the kinesthetic and tactile sensory systems, 
in visual figure-ground distinctions, and in visual closure. 
Generally speaking, auditory re-cognition is intact in the child 
with dyssymbolia due to normal or above-normal verbal intelligence. 
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In other words, the child can understand word meanings but he/ 
she may not be able to discriminate in the visual and haptic 
systems. It is during the next function, Synthesis, that prob
lems occur in the auditory system. 

Synthesis (from 11 to 14 years of age) is the automatization 
of modes of response to the environment. Sensory inhibition 
(von Bekesy', 1967) is normally handled by the central nervous 
system without special attention except when new modes of re
sponse are being learned. Observations made by the individual 
during the previous functions of Sensory Orientation, Memory 
and Re-Cognition become compacted into internalized representa
tions. Whereas sensory discriminations were learned previously; 
during the Synthesis function, sensory associations must be made. 
Examples of deficits in children with dyssymbolia are noted in 
impairments in listening comprehension, temporal sense, feedback 
or monitoring of one's own performance, coordination of sound 
symbols with visual symbols, and coordination of sound and 
visual symbols with muscle sensation. 

Communication (from 14 years of age and up) is the process 
by which automatized modes of response and learned concepts are 
received from others and expressed to others, either consciously 
or unconsciously. Synthesized skills of speaking, writing, 
gestures, and reading now take on a personalized style and per
sonal responsibility is taken for the consequences of what is 
communicated. This is the most complex of the human functions 
and involves processing of what is received through one's senses 
and some awareness of what one is transmitting to others. 
Deficits in the Communication function are manifested in poor 
performance in mathematical and reading comprehension (reception 
of meaning through a combination of the intended meaning and 
one's own interpretation), and in writing and quantitative out
put (expression of meaning produced in universal symbols so that 
others may understand). 

This study defines the Communication function as the process by 

which an individual brings his knowledge of the world to bear upon his 

understanding of the meanings of others, and uses that knowledge to ex

press his own meanings. This study, in its investigation of the Commu

nication function, is based upon one important assumption; namely, that 

the child in his development passes through sequential psychological 

functions, and in that process, acquires nextf and more complex conceptual 

abilities which can be brought to bear upon a problem solving situation. 
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Any investigation of a child's problem solving ability must take 

account of the developmental level of the child. The fallacious projec

tion of adult models on children leads to the implementation of curric

ulum, teaching methods, and diagnostic tools which are naive, unsuitable 

and probably ineffective. Not only is the child unlike the adult, the 

child during one age-related function is not like the same child during 

another age-related function. As the child progresses, he becomes 

capable of more and more complex symbolic activities. Diagnostic in

struments and training tools suitable at one age are not appropriate at 

older or younger ages. 

This difference in functioning at various ages has been noted in 

the literature on learning disabilities by Rogan and Lukens (in Haring, 

1969), who discussed the chronicity of learning disability and the 

changes in the manifestations of handicap with the growth of the child 

and changes in the demands on the child; by Belmont and Birch (1966), 

who found that perceptual problems are found in young children, but as 

the child grows, the deficit becomes one more related to language; and 

by Kass (1969, 1975b), who, in her theoretical model and in earlier 

writings, has stressed the importance of age-related factors in both 

diagnosis and remediation. 

Research is needed to determine what deficits persist in the 

adolescent with learning disability so that appropriate treatments can 

be developed. This study, then, was designed to tap the Communication 

function by studying the problem solving abilities of learning disabled 

and non-learning disabled students so that deficits in complex abilities 
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can be better understood. It follows a series of earlier studies based 

on the same theoretical model. In order to place this study in perspec

tive, the earlier studies are reviewed below. 

Review of Background Research 

Three basic types of research have been based on this model: 

(1) investigations of clinical judgment, (2) applications of the clini

cal model and (3) function studies. 

Clinical Judgment Studies 

The clinical judgment studies were based on the premise that 

there was no one method or procedure that could be used for identifying 

the learning disability handicap. The way to develop such a procedure 

for identifying children with learning disabilities was to turn to the 

most reliable source of identification criteria—expert clinicians in 

the field of learning disabilities. Two studies investigated this 

clinical judgment (Wissink, 1972; Kaiser, 1974). 

Wissink (1972) applied Bayesian methodology to the problem of 

learning disability identification. The first task he undertook was to 

review the literature in the field of learning disability and to compile 

a set of characteristics which were thought to be associated with the 

handicap. He compiled a list of 110 characteristics which were dis

tilled to 40 research component disabilities and these in turn were out

lined under the five age-related functions in the Kass model. This set 

of components was sent to the expert clinicians (see Appendix A for the 

Wissink questionnaire) who were asked to estimate the probability that 
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each of these components would be present in the learning disabled and 

the non-learning disabled populations from kindergarten through grade 

12. These probability estimates were submitted to Bayesian analysis in 

order to obtain a hierarchy of those characteristics expert clinicians 

felt to be most important. 

The five component disabilities which were found the most likely 

to be associated with learning disability are given in Table 1 by func

tion. It can be noted that no components from the Communication 

function appear in Table 1 from the Wissink study. Although the experts 

were asked to estimate deficits from kindergarten through Grade 12, most 

of them probably had limited experience with older children since ser

vices at the older ages is a more recent trend. 

Kaiser (1974), in the second investigation of clinical judgment 

conducted a follow-up of the Wissink study. Kaiser undertook an inves

tigation of the theoretical positions reflected in the literature of the 

clinical experts of the Wissink study. The positions the experts had 

taken in their publications were examined to see if the component dis

abilities they felt to be most and least diagnostic of learning disabil

ity would be reflected in those publications. 

The literature of the experts was submitted to a panel of judges 

to read. The judges were asked to complete a rating scale designed to 

represent the connotative meanings which could be inferred from the ex

perts' literature. The items on the rating scale were developed to cov

er four categories: (1) definition of learning disability, (2) identi

fication of learning disability, (3) diagnosis and treatment of learning 

disability, and (4) theoretical orientation. 
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Table 1. Characteristics of Learning Disability Based on 
Wissink's Likelihood Ratios (1972) 

Function Component Disability 

Sensory Orientation Attention Deficit—an impairment in the 

child's ability to focus on specific input. 

Auditory Visual Coordination Deficit—an 

impairment in the child's ability to re

ceive and associate information from the 

auditory and visual sensory systems. 

Re-Cognition Listening Comprehension Deficit—an im-

impairment in the child's ability to gain 

meaning from the appropriate auditory 

stimuli. 

Synthesis Visualization Deficit—an impairment in 

the child's ability to synthesize visual 

sensation into an internal representation. 

Auditory Speed of Perception Deficit—an 

impairment in the child's ability to re

spond quickly and consistently from an 

internal auditory representation. 
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A cluster analysis was performed on the results of this rating 

scale to see whether the experts represented a number of schools of 

thought in learning disability. Two clusters were formed which could 

be said to represent behavioral and cognitive schools of thought. The 

cognitive school held the following beliefs in common: (1) it is nec

essary to relate treatment to the developmental status of the child, 

(2) treatment should be guided by an analysis of the psychological pro

cesses underlying the academic skills, and (3) learning disability 

should be viewed from an educational model. The behavioral school was 

opposed to viewing learning disability as a special field and viewed 

their role as dealing with a broad range of learning problems. They 

were not concerned with underlying processes but preferred to deal 

directly with task-specific behavior. 

In addition, Kaiser did a factor analysis of the probability 

estimates given by the experts in Wissink's study. The process outline 

of 40 component disabilities (Wissink, 1972) was condensed by the factor 

analysis to 22 as being sufficient to characterize the manifestations of 

the learning disability handicap. The 22 components appeared as five 

factors. The five factors with their respective components differed 

slightly from the original process outline of Kass and Wissink but did 

correspond to current refinements in the Kass model. A revised outline 

of component disabilities based on that factor analysis is presented 

below: 

1. Sensory Orientation—the process by which the child shows 

a physiological or functional orientation of the sensory 
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receptors to the states of (a) arousal, (b) body awareness, 

(c) discrimination of sensory information, and (d) sensory 

coordination. 

a. Body balance deficit—an impairment in the child's ability 

to maintain equilibrium. 

b. Visual pursuit deficit—an impairment in the child's 

ability to follow visual stimuli. 

c. Maturational lag—an impairment in the development of the 

child's body awareness system. 

d. Auditory discrimination deficit—an impairment in the 

child's ability to note differences within the auditory 

sensory system. 

2. Memory—the process by which the child shows (a) immediate re

trieval of sensory information, (b) storing of sensory impres

sions through rehearsal, and (c) delayed retrieval of organized 

material. 

a. Hyperexcitability—an impairment in the child's ability to 

control the arousal of his sensory receptors. 

b. Hypoexcitability—an impairment in the activation of the 

child's sensory receptors. 

c. Rehearsal deficit—an impairment in the child's method of 

storing the match of the sensory input for later recall. 

d. Auditory short-term memory span deficit—an impairment in 

the child's ability to retrieve immediately a match of the 

auditory stimulus input. 



e. Visual short-term memory span deficit—an impairment in the 

child's ability to retrieve immediately a match of the 

visual stimulus input. 

Re-Cognition—the process by which meaning is attached to ex

ternal or internal stimuli without being aware of the specific 

stimuli. 

a. Kinesthetic discrimination deficit—an impairment in the 

child's ability to note differences within the kinesthetic 

(muscle sensation) sensory system. 

b. Tactile discrimination deficit—an impairment in the child's 

ability to note differences within the tactile (touch) 

sensory system. 

c. Visual figure-ground deficit—an impairment in the child's 

ability to gain meaning from the appropriate visual stimuli 

while ignoring inappropriate visual stimuli. 

d. Visual closure deficit—an impairment in the child's ability 

to gain meaning from incomplete visual stimuli. 

Synthesis—the process by which separately learned components 

from the processes of sensory orientation, memory, reception, 

and expression are unified and compacted into one internal 

representation or gestalt. 

a. Listening comprehension deficit—an impairment in the 

child's ability to gain meaning from appropriate auditory 

stimuli. 

b. Temporal deficit—an impairment in the child's ability to 

locate himself within a time perspective. 
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c.  Monitoring deficit—an impairment in the child's ability 

to recognize a match between his performance and his 

internal representations. 

d. Auditory-visual coordination deficit—an impairment in the 

child's ability to receive and associate information from 

the auditory and visual sensory systems. 

e. Visual-haptic (kinesthetic and tactile) coordination 

deficit—an impairment in the child's ability to receive 

and associate information from visual and haptic sensory 

system. 

5. Communication—the process by which an individual brings his 

knowledge of the world to bear upon his understanding of the 

meanings of others, and uses that knowledge to express his own 

meanings. 

a. Mathematical comprehension deficit—an impairment in the 

child's ability to gain meaning from the appropriate 

quantitative symbols. 

b. Quantitative deficit—an impairment in the child's ability 

to communicate meaning through a mathematical system. . 

c.  Reading comprehension deficit—an impairment in the child's 

ability to gain meaning from the printed page. 

d. Writing deficit—an impairment in the child's ability to 

communicate meaning through the written word. 
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Applications of Clinical Model 

DeRuiter (1973) conducted a study which applied the clinical 

model. He selected the 11 most diagnostic component disabilities from 

the results of the Wissink study and selected standardized psychological 

instruments which were felt to be valid measures of those components as 

defined in the Kass model. The next step was to clinically pre-select 

a sample of learning disabled and a sample of non-learning disabled 

children (ages 7-11). This was done by asking a panel of learning dis

ability experts to estimate the probability that learning disability 

was present based on the school records and test information furnished 

on each of the subjects. After the samples were determined, DeRuiter 

administered the battery of tests chosen to measure the component dis

abilities to each of the subjects to see if the tests would classify 

the children in the same manner as the experts. This was done by sta

tistically applying a likelihood ratio to each score obtained on the 

psychological measures and then subjecting the results to Bayesian 

analysis. The Bayesian procedure was also compared to the more conven

tional discriminant analysis. Both procedures effectively identified 

the learning disabled and non-learning disabled. It was suggested that 

the Bayesian procedure was easier to use. 

DeRuiter found, as did Wissink, that measures of a small number 

of component disabilities was sufficient to identify the learning dis

abled. DeRuiter was able to identify the learning disabled with 98 

percent confidence with only four tests corresponding to four component 

disabilities. The best diagnostic components as found by DeRuiter with 



the measure of that component are shown in Table 2 by function (renamed 

and reassigned on the basis of the Kaiser factor analysis). 

Table 2. Characteristics of Learning Disability Based 
on Test Data of DeRuiter (1973) 

Function Component Disability Test 

Synthesis Visual Haptic Coordination 
deficit—an impairment in the 
child's ability to receive and 
associate information from the 
visual and haptic sensory 
system. 

Monroe Visualization 
Test (Monroe, n.d.) 

Monitoring Monitoring deficit—an impair
ment in the child's ability to 
recognize a match between his 
performance and his internal 
representations. 

Monroe Word 
Discrimination 
(Monroe, 1932) 

Communication Writing deficit—an impairment 
in the child's ability to 
communicate meaning through 
the written word. 

Picture Story Lan-
Guage Test-Abstract/ 
Concrete Scale and 
Words per Sentence 
Score (Mylclebust, 
1965) 

Reading Comprehension—an im
pairment in the child's ability 

Comprehension Test 
from the Gates-

to gain meaning from the printed McGinitie, (1965) 
page. 

DeRuiter based his choice of tests on the data Wissink had 

collected from the experts before the factor analysis of Kaiser was com

pleted and therefore chose tests which reflected those earlier expert 

ratings. Some of the tests and components which he chose no longer 

appear in the function of recognition which was the age level of his 
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subjects. A replication of this study using tests selected to measure 

re-cognition components would be of interest. DeRuiter did demonstrate 

the feasibility of the procedure of selecting tests to measure individ

ual components and submitting the results of these tests to Bayesian 

analysis to identify learning disabled children. 

Johnson (1973) conducted the second of the application studies. 

This study applied the clinical model through the use of teacher judg

ments. Johnson designed a series of tasks which would be appropriate 

for early grade elementary children. These tasks were sent to a sample 

of regular third grade teachers and primary level teachers of learning 

disabled students who were asked to indicate the percentage in general 

of their students who would fail or pass the item. Out of the percent

age they felt would fail the item, they were asked to estimate the per

centage who would fail for each of seven reasons. The reasons for 

failure were restatements of the component disabilities outlined under 

the psychological functions. The five component disabilities which were 

found to be most diagnostic in the Johnson study are shown in Table 3. 

There are no components from the Communication function in the 

table of component disabilities from the Johnson study. This is to be 

expected since her sample was made up of third grade students who, of 

course, would not have reached the Communication function. 

Functions Investigations 

Investigations of the developmental functions of Sensory 

Orientation, Memory, and Synthesis were done by Schnorr (1976), Lewis, 

(1975), and Deshler (1974). The primary thrust of the function studies 
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Table 3 .  Characteristics of Learning Disability Based on 
Teacher Judgment from Johnson (1973) 

Function Component Disability 

Sensory Orientation Auditory-Visual Coordination 
deficit—an impairment in the 
child's ability to receive and 
associate information from the 
auditory and visual sensory 
systems. 

Memory 

Re-Cognition 

Rehearsal—an impairment in the 
child's ability to retrieve stored 
material at a delayed time after 
stimulus input. 

Visual Closure deficit—an impair
ment in the child's ability to 
gain meaning from incomplete 
visual stimuli. 

Visual Figure Ground deficit—an 
impairment in the child's ability 
to gain meaning from the appro
priate visual stimuli while 
ignoring inappropriate visual 
stimuli. 

Synthesis Monitoring deficit—an impairment 
in the child's ability to recog
nize dissonance between his per
formance and his internal 
representations. 
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was to investigate whether or not learning disabled and non-learning 

disabled at different age levels do indeed differ on measures of the 

five functions outlined by Kass. The function studies used experts in 

learning disability for selecting the learning disabled and non-learning 

disabled samples. This was done by asking the experts to estimate the 

likelihood that a given child has learning disability. 

Schnorr (1976) investigated the Sensory Orientation function 

(age 0-18 months) using three separate probes: (1) an expert opinion-

naire, (2) a parental retrospective questionnaire, and (3) the Bayley 

Scales of Infant Development. The expert opinionnaire was used to dis

cover whether or not experts who were specialists in diagnosis of handi

cap in young children were able to agree on a set of characteristics 

which would allow a definition of the various handicaps. There was 

substantial agreement on the characteristics of mental retardation, 

visually handicapped, hearing handicapped, and emotional disturbance, 

but there was no agreement on characteristics of learning disability at 

such young ages. 

The parental retrospective questionnaire was used to discover 

if parents of children who were diagnosed learning disabled after they 

had reached school age could recall differences between their learning 

disabled child and a normal sibling when they were two years of age. 

The results showed that the parents recalled their learning disabled 

child as being poorer in fine motor manipulation and more interested 

in visual stimuli. 

The third analysis, comparison of the learning disabled and 

non-learning disabled on the Bayley Scales, was performed on the Mental 



Scale and the Infant Behavior Record. These analyses were done on the 

data from a sample of normal infants and a sample of handicapped infants 

which was made up of "hard" handicaps, (obvious genetic or neurological 

condition), and "soft" handicaps, (developmentally delayed. On the 

Infant Behavior Record, Schnorr found one difference between the chil

dren with "soft" handicaps and both the normal children and those with 

"hard" handicaps. Children with "soft" handicaps tended to show a lack 

of fear of strangers. 

A factor analysis of the Mental Scales showed that the Sensory 

Orientation function was made up of one general factor as has been 

theorized by Kass (1975a). A discriminant analysis partialing out age 

was also calculated on the Mental Scales, which indicated that there was 

a difference in the scores above and below 15 months. This suggests 

that the Sensory Orientation function might end at 15 months rather than 

at 18 months. 

Lewis (1975) investigated the memory function in young children, 

ages A to 8 years, in an effort to find differences in the memory store. 

This was accomplished by asking young children, both learning disabled 

and normal, to label items and classes of items they would be expected 

to know. Lewis found the learning disabled differed from the normal in 

the quality of labels they produced. They did not differ in their per

formance on the categorization task. A consistent characteristic of 

the performance of the learning disabled group was an inclination to re

spond to every item whether or not they knew an acceptable response. 

It was evident that learning disabled children not only had 

fewer correct and useful labels in their memory store, but were 



impulsive as well, and did not discriminate between acceptable and non

sensical labels. Such deficits in young children are a deterrent to the 

progress of the child. As the child with learning disability becomes 

older and advances through the developmental functions, new symptoms 

overlay the old, compounding the handicap. It is small wonder, then, 

that learning disability in the adolescent is confusing, resistant, and 

extremely difficult to analyze. 

Deshler (1974) conducted a study of the Synthesis function in 

high school age students. At the time that Deshler undertook this 

study, Synthesis was considered by Kass to be the most complex of the 

functions, and thus the most crucial in the high school age student. 

Synthesis is now the fourth of the five functions and it has been pos

tulated to be predominant from age 11 to 13. 

Deshler duplicated the procedures used by DeRuiter in order to 

select his sample. Deshler had experts preselect his sample and then 

chose psychological tests suitable at the high school level which cor

responded to the component disabilities found to be diagnostic by 

DeRuiter. Deshler was able to successfully assign the subjects to the 

correct groups using the Bayesian methodology. The most discriminating 

components found by Deshler with the tests he chose to measure those 

components are shown in Table 4 by function, (renamed and reassigned on 

the basis of the Kaiser factor analysis). 

Deshler, then using a signal detection model, investigated the 

monitoring capability of high school aged learning disabled and non-

learning disabled students. He designed tasks which required students 
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Table 4. Characteristics of Learning Disability from Deshler (1974) 

Function Component Disability Test 

Synthesis Monitoring deficit—an impairment 
in the child's ability to recog
nize a match between his perform
ance and his internal representa
tions 

Blending subtest 
from the 
Stanford Diag
nostic Reading 
Test (Karlsen, 
Madden and 
Gardner, 1966) 

Communication Reading Comprehension deficit—an 
impairment in the child's ability 
to gain meaning from the printed 
page 

Reading Compre
hension subtest 
from the Peabody 
Individual 
Achievement Test 
(Dunn and 
Markwardt, 1970) 

Mathematical Comprehension 
deficit—an impairment in the 
child's ability to gain meaning 
from the appropriate quantitative 
symbols 

Mathematics sub
test from the 
Peabody Individ
ual Achievement 
Test (Dunn and 
Markwardt, 1970) 

Writing deficit—an impairment 
in the child's ability to 
communicate meaning through the 
written word 

Abstract/Concrete 
score from the 
Picture Story 
Language Test 
(Mylclebust, 1965) 
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to recognize self-generated and externally-generated errors. These 

tasks were: (1) a creative writing task, (2) an editing task, (3) a 

yes-no spelling task, (4) a two-alternative forced choice spelling task, 

and (5) a vocabulary task which required the student to judge whether or 

not word pairs were synonyms. He found differences between the learn

ing disabled and non-learning disabled on all five tasks, any or all of 

which would be potentially useful in the remediation of learning dis

abilities. On the vocabulary task (yes-no synonym choice), the learn

ing disabled performed much better than chance. This is consonant with 

the postulate of normal intelligence, since vocabulary is highly pre

dictive of intelligence level. However, the learning disabled performed 

less well than the normal sample. 

The cumulative effects of the handicap of learning disability 

take a serious toll over the course of the child's school career result

ing in what appears to be an overall deficit by the time these students 

reach adolescence. Deshler, on the editing tasks, found that the learn

ing disabled students had the potential to perform much better than they 

did. When asked to find errors and correct them, they were able to do 

better than might be expected. Deshler suggested a number of implica

tions which would be beneficial for remediation of adolescent learning 

disability students. Some of these are: 

1) Make the adolescent student aware of the poor quality of 

his own performance. 

2) Teach the adolescent to be selective in his choice of words 

and sentences to limit errors. 
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3) Encourage the student to check his work before turning in 

assignments. 

4) Teach the student how to use resources at his disposal to 

correct errors he finds. 

5) Use externally generated errors to teach editing because 

this reduces defensiveness of correcting his own work. 

6) Develop vocabulary in age related steps so that the cumu

lative effects of poor achievement can be overcome. 

Deshler ends the discussion of his results with a note of caution: 

While the tasks in this study appear to be good discriminators 
of learning disability, a note of caution is in order. The 
identification of the condition of learning disability is an 
extremely complex problem since the presence of any factor by 
itself has not been demonstrated to be either sufficient nor 
necessary to determine that the condition exists. Neither 
has any task or test score been found to be the effective 
discriminator. The results from these tasks should be treated 
as preliminary in nature and suggestive for future research 
efforts and refinements. Also, while the component disability 
of monitoring seems relevant at this age level, other component 
disabilities might prove to be equally effective in differ
entiating between learning disability and non-learning dis
ability and should be studied (Deshler, 1974, p. 91). 

Since the time that Deshler did his study, Kass has modified her 

model and has postulated a still more complex function which is called 

Communication, beginning at about age 13 and developing into adulthood. 

It is at the age level of Communication that the expression of and 

understanding of verbal and quantitative reasoning comes to fulfillment 

and the student is able to deal with abstractions and ideals. 

This study undertook an investigation of the Communication func

tion in the adolescent. The student at junior and senior high school 

should have reached the level of Communication and be equipped to 



express the thoughts and self-instructions he uses to solve problems. 

It is interesting to note that in Kass' revised outline of component 

disabilities, three of the subtests and component disabilities found 

to be most diagnostic by Deshler now appear as components of the Commu

nication function. These are (1) reading comprehension deficit, 

(2) writing deficit, and (3) mathematical comprehension deficit. The 

only one of the four components not represented in Deshler's test 

battery which does appear on the revised outline of component disabil

ities is the quantitative deficit. 



CHAPTER 2 

DEVELOPMENT OF RATIONALE 

There are two primary methods in which a developmental function 

can be examined: (1) evaluating the product which results from a sub

ject's efforts to do a task, (2) examining the process that the subject 

uses in doing a task (Bloom and Broder, 1950; Buswell (1926). Bloom and 

Broder (1950, p. 3) summarize the two methods in the following quote: 

A survey of the literature concerning methods analyzing mental 
processes indicates the use of two major avenues of approach. 
The first method of analysis is that of inferring the mental 
process from the observed product of thought — for example, 
taking a subject's final solution to a particular problem and 
from that, inferring how he must have proceeded toward his 
solution. The second method is that of exploring the process 
itself — that is, investigating the subject's thoughts, feel
ings, and reactions as he attacks the problem. 

This study was designed with the second method in mind, that of 

examining the process of solving selected tasks. Bloom and Broder (1950) 

describe three approaches to the study of process. The first is in

trospection, which requires a subject to interpret his own thought 

processes (as in the work of such early psychologists as Wundt and 

James). A second method is retrospection, which requires an explanation 

of how one did a problem after the fact. Both methods involve subjec

tive interpretation and may distort the actual process. The third 

method is objective analysis of inner speech. Vygotsky (1962) and 

30 
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Luria and Yudovich (1974) have theorized that inner speech can be 

brought into words which can then be verbalized. Probably not all 

thought can be verbalized, but it is hypothesized that inner speech, or 

that portion of thought which is conscious, can be made overt and is 

thus open to study. 

This study investigated the Communication function of learning 

disabled and non-learning disabled students through an examination of 

their inner speech as they solved problem tasks. 

Inner Speech 

Conrad (1971), in a review article, noted that the terms "im

plicit speech," "private speech," "silent speech," and "covert oral 

behavior" have all been used for the concept of inner speech. Behav

ioral psychologists tend to view inner speech as mediational activity 

serving as implicit stimuli and responses occurring between the overt 

stimulus and response. 

The language of the young child until age seven is described by 

Piaget as being "egocentric," at which time it becomes what he calls 

"socialized." Since all speech is social and for the purpose of commu

nication, Piaget has a special meaning for his use of the term "ego-' 

centric." 

I have used the term egocentrism to designate the initial in
ability to decenter, to shift cognitive perspective. Cognitive 
egocentrism stems from a lack of differentiation between one's 
point of view and the other possible ones and not at all from 
individualism which precedes relations with others (Piaget, 
1969, p. 61). 

This "egocentric" speech is used by the child to direct his behavior 



and guide his perceptions. The egocentric speech is used audibly to 

speak to himself as well as to communicate with others (Furth, 1969). 

Vygotsky (1962) and Luria (1961) found, as did Piaget, that the 

early "egocentric" speech of the child is used to direct his own activ

ity as well as for communication with others. Vygotsky, however, theo

rized that this "egocentric" speech did not become extinct when the 

child reached school age, but rather that it became covert and silent 

rather than overt and audible. Vygotsky (1962, p. 133) said, "Ego

centric speech develops along a rising, not a declining curve; it goes 

through an evolution, not an involution. In the end it becomes inner 

speech." The development of inner speech can serve both autistic ends 

and logical thinking. The phenomenon of inner speech, its differentia

tion from external speech, and its function is described by Vygotsky 

(1962, p. 131): 

Inner speech is speech for oneself; external speech is for 
others. It would indeed be surprising if such a basic differ
ence in function did not affect the structure of two kinds of 
speech. Absence of vocalization per se is only a consequence 
of the specific nature of inner speech, which is neither an 
antecedent of external speech nor its reproduction in memory 
but is, in a sense the opposite of external speech. The 
latter is turning of thought into words, its materialization 
and objectifications. With inner speech the process is re
versed: speech turns into inward thought. 

Inner speech and its function in the production and inhibition 

of responses has also been investigated by Luria (1961), who found that 

young children could learn to use language to help them perform tasks 

they could not do previously. Luria (1961, p. 17) stated that "by 

using speech for himself he (the child) alters the relative strength 
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of the stimuli acting upon him and adapts his behavior to the influence 

thus modified. With further development inner speech constitutes an 

essential component of thought and volitional action." 

Werner and Kaplan (1963) have also suggested, in a position 

closely paralleling that of Vygotsky, that inner speech develops in the 

course of the child's growth. They wrote that, at early levels of func

tioning, the distinction between inner and external speech is small, but 

these become differentiated as the child develops. 

Interpretations of the relationship between thought and language 

and speech have been open to a variety of interpretations. Views have 

varied from that of Watson (Hilgard and Bower, 1966) who suggested that 

thought was no more than subvocalized laryngeal movements, to views such 

as that of Myklebust (1973) who sees "inner language" as the basis of 

thought and language processes. Slobin (1971, p. 87) summarized some 

views of speech, language and thought in the following words: 

Speech is a tangible, physical process resulting in the pro
duction of speech sounds, while language is an intangible 
system of meanings and linguistic structures. Thus Watson's 
position does not deal with language and thought at all; 
rather he equates speech and thought. Cognitive psychologists, 
like Vygotsky and Piaget, are concerned with speech and thought 
to the extent that speech is involved in the communication of 
knowledge between people. But more essentially they are con
cerned with language and thought, that is with the relations 
of inner linguistic and cognitive structures. To them, this 
inner use of language need not always be reflected in the 
articulatory movements of the vocal apparatus. 

Language is often considered to be an entity which is separate 

from cognitive development, an entity which can be improved and expanded 

independent of cognitive development. The position taken in this study 



is that the language is reflective of cognitive development, that the 

two are interrelated in functions and must be dealt with as a unit. 

Language acquisition is viewed by Myklebust (1954) as a cog

nitive process comprising three basic systems: inner language (inte

gration) , receptive language (input), and expressive language (output). 

Inner language is seen as the process by which the child learns to label 

his experiences with words which symbolize that experience, or the pro

cess of internalizing symbolic meaning. Myklebust views receptive 

language as following inner language which occurs when the child is 

able to comprehend what is said by others. The expansion of inner and 

receptive language is inter-dependent. Expressive language follows the 

acquisition of inner and receptive language, and consists of using the 

words in speech. Reading and writing entail the same symbols used in 

oral language in written form, again with input (reading) preceding 

output (writing). 

Myklebust (1973, p. 11) states that the ontogenetic acquisition 

of language in children is "inner language (integration of word and ex

perience), auditory receptive language (comprehension of the spoken 

word), auditory expressive language (utterance of words), visual recep

tive language (reading), and visual expressive language (writing)." 

Myklebust views this as paralleling the phylogenetic acquisition of 

language in man. 

Wittgenstein (1953), a contemporary philosopher, views language 

as a tool children learn to use, not something they come to understand. 

To learn language is to learn a system of rules which governs the use 
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of words in particular contexts. To learn the meaning of symbols is to 

learn how to use that symbol in what he refers to as language games. 

We can also think of the whole process of using words as one 
of those games by means of which children learn their native 
language. I will call these games "language'games," and will 
speak of a primitive language as a language game. I shall 
also call the whole, consisting of language and the action 
into which it is woven, the language game" (Wittgenstein, 
1953, p. 5). 

Developmental Considerations 

Cognitive theorists such as Bruner ( 1 9 7 3 ) ,  Piaget (1969), and 

Vygotsky (1962) view language as a product of cognitive development. 

Thought and language are seen as two separate but mutually facilitating 

processes. 

Piaget states explicitly that cognitive development proceeds on 

its own and is reflected in the child's language through interaction 

with people and objects in his environment. Language does not bring 

about cognitive growth in and of itself. He states: 

These data indicate that language does not constitute the 
source of logic but is, on the contrary, structured by it. 
The roots of logic are to be sought in the general coordina
tion of actions (including verbal behavior) beginning with 
the sensori motor level whose schemaes are of fundamental 
importance. This schematism continues thereafter to develop 
and structure thought, even verbal thought, in terms of the 
progress of actions, until the formation of the logico-
mathematical operations (Piaget, 1969, p. 90). 

Bruner, like Piaget, is concerned with the cognitive development 

of the child. A key concept for Bruner is representation, which is the 

system of rules which the child uses to create his internal model of 

the environment. Bruner (1973) distinguishes three systems of repre

sentation based upon action, imagery, and language which are 



qualitatively different. Bruner suggests that each system supplements 

the previous one as the child develops. The first of these modes of 

representation is enactive, which defines events by the actions these 

events evoke. Percepts and action are not differentiated. The second 

mode of representation is iconic, which allows the use of imagery to 

make action and perception autonomous. The third mode of representa

tion is symbolic, which is the use of language to define the environ

ment. The use of language as the tool for representation does not 

begin when the child learns to speak or to use language for communica

tion, but rather this occurs much later in the child's development. 

He states: 

We would insist that the learning of language as communication 
is a qualitatively different activity from learning to use 
language internally as a technique of representation. Yet it 
is by virtue of learning to use language for communication 
that one is enabled to learn its uses for ordering our thoughts 
about things. For the language one has learned for use in 
communication has properties that can be used directly as a 
program dealing with things (Bruner, 1973, p. 409). 

Piaget (1969) postulates a series of age-related schemas or 

stages a child passes through in his cognitive development based on the 

level of mental operations at which the child is able to operate. These 

stages are (1) the Sensori-motor stage, from about 18 to 24 months, 

during which the child assimilates motor and action schemes, (2) the 

Semiotic function, which is when the child develops the ability to rep

resent things to himself through imitation, symbolic play, drawing and 

language under the guidance of thought or representative intelligence, 

(3) Concrete Operations which occurs around age 7 or 8 and concerns 

transformation of reality by means of internalized actions that are 
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grouped into coherent reversible systems, and (4) Formal Operations, 

from age 11 to 15 or 16, during which a fundamental decentering occurs 

and the child is freed from the concrete and is able to deal with ab

stractions, ideals, and futures. 

Vygotsky (1962), like Piaget, looks beyond language development 

itself to cognitive or concept development. He postulates stages com

parable to Piaget's in age and describes them in terms of the complexity 

of the concepts the child is able to use. In the first stage, the child 

forms conceptual groupings or "heaps," which are seemingly unorganized 

collections of objects. The second major phase is concept or organiza

tion based on complexes, which are based on family relationships. This 

may be the sharing of a common attribute. These concepts lack hierar

chical structure and specification of defining attributes. The third 

stage is conceptual thinking wherein the child is able to form concepts 

based on abstract attributes. 

Transformational linguists such as Slobin (1971) and Brown and 

Belugi (1973) are also concerned with the cognitive growth of children 

as they develop language patterns. They found that the child attains 

the adult language model by age four in phonology and syntax, but the 

semantic element of language grows in complexity and abstractness as 

the child develops. 

This study is based upon an age-related model of cognitive de

velopment which has been developed by Kass (1973). Kass' model of 

learning deviance adapts the theories of cognitive development to 

learning disability so that it is possible to arrive at methods of 
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diagnosis and remediation for the learning disabled child. Development 

is postulated to consist of five age-related and successive stages or 

functions: (1) Sensory Orientation, (2) Memory, (3) Re-Cognition, 

(4) Synthesis, and (5) Communication. These functions were defined in 

Chapter 1. 

Verbalized Self-Instructions 

While inner speech is postulated to be a covert and silent pro

cess used by the individual to interpret data, guide his verbal thought, 

and direct his activities, there is evidence that inner speech can be 

verbalized and that this verbalization does not hamper or interfere with 

the thought processes. 

There are several studies in which an examination of verbalized 

self instructions has been used to study thought processes. Buswell and 

John (1926) employed this technique to diagnose arithmetic problems. 

Bloom and Broder (1950) employed the technique in a study of problem 

solving in college students. Goor and Sommerfeld (197 5) employed the 

same technique in a study of problem-solving processes of creative and 

non-creative students. 

Benjafield (1969) conducted a study in which he compared the 

protocols of verbalized self-instructions created during a task, which 

he called "thinking aloud," to protocols of individuals who were asked 

to produce introspective reports. His results indicated that verbalized 

self-instructions are an externalization of inner speech and not intro

spection. The two reports were different in character. The verbalized 

self-instructions were used to plan and organize thinking, were more 
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present-oriented, used more fragmentary sentences, and more words. The 

utterances played an executive role and were in the form of commands or 

plans to conduct an operation. 

Danserau and Gregg (1966), in employing this technique, found 

that the difficulty of problems remained the same, and the elapsed time 

remained the same for problems done silently or aloud. The rate of 

implicit and explicit verbalization appeared to be the same. 

Gagne and Smith (1962) found that verbalization during problem 

solving, rather than interfering with problem solving, facilitated the 

process. The subjects were forced to think of reasons for steps and 

this helped them to discover general principles. Davis (1968) also 

found verbalization to be facilitative of problem solving. 

There are limitations to this technique that were observed 

during the collection of data for this study and which guided the selec

tion of tasks chosen for this research. Bloom and Broder (1950) have 

reported some of the same limitations. These were: (1) the subjects 

were unable to reveal as much of the thought processes as would be 

desirable, (2) the situation of recording individuals may have lead 

the student to perform somewhat differently than he usually does, 

(3) the stress and pressure on the student was less in this study than 

it would be in a classroom setting, and (4) skills which were over-

learned and automatic were not capable of examination because the solu

tion was automatic and generated no verbalization. One subject, in 

describing his experience, complained that he could say everything he 

did to get ready to solve the problem, but when the answer came to him, 

he was unable to say anything—it just came to his mind. 
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As much as possible, these difficulties were compensated for in 

the selection of the tasks by choosing tasks which were unfamiliar, in

teresting, and involved a need to work with the information and to 

decide on a method of attack for problem solution. 

Verbalization of self-instructions appeared to be an efficacious 

methodology to investigate problem-solving processes. The method avoids 

the criticism leveled against introspection and retrospection which is 

that they are too subjective. Benjafield (1969) found that "thinking 

aloud" did not have the edited and past tense style of introspection. 

It is further clear that verbalization does not interfere with or hinder 

the problem-solving process. 

Task Selection 

Problem-solving tasks were designed as a means of eliciting 

self-instructions. Problem-solving refers to a variety of processes 

such as creative thinking, reasoning, decision making, and interpreta

tion of one's environment when this involves new understanding. 

This definition is similar to that of Johnson (1973, p. 15) 

who defines problem-solving as follows: 

Problem-solving includes creative thinking, deductive reason
ing, and judgment as special cases; under some conditions 
concept achievement is a kind of problem solving also. The 
effort to understand a difficult paragraph or a cryptic lec
ture involves thinking in the sense of problem solving, but 
here the difficulty lies not in the mechanical aspects of 
reading or listening but rather in the abstract concepts or 
linguistic structure. Thus the problems of problem solving 
range from the solution of jigsaw puzzles to comprehension 
of an argument about the meaning of freedom. 



Criteria for Task Selection 

Tasks were selected which would elicit maximum verbalization and 

would facilitate the qualitative analysis of the problem solving pro

cess. The following criteria guided the choice of tasks. 

1. Correctness of response was not the critical element in the 

performance. 

2. The tasks were designed so that discovery of certain rules 

could be applied to facilitate performance. 

3. The tasks had to be of such a nature that the subject could 

or had to consciously think about a solution. 

4. The tasks required the comprehension and expression of 

abstract relationships. 

5. The tasks had to be of interest to those students who had 

experienced a great deal of failure in school so that the 

students would attempt solution. 

6. Tasks were designed to test the application of rules and 

knowledge, and not as tests of the skills themselves. 

Tasks 

The following tasks were selected to evaluate the components of 

the communication function: 

1. Mathematical Operations Task. This task was designed to exam

ine the component of mathematical comprehension which refers to the 

child's ability to deal with mathematical operations. The worksheet and 

the directions are shown in Figure 1. 



HERE IS A LIST OF FOODS WITH THE PRICE FOR EACH ONE. 

ANSWER AS MANY OF THESE QUESTIONS USING THOSE PRICES 

AS YOU CAN. 

Apples are 3 for 20(? 

Bananas are 5<? each 

Carrots are 2 bunches for 25<? 

Grapes are 2 lbs. for 45<? 

Watermelons are $1.25 each 

Oranges are 60<? a dozen 

Melons are 30$ each 

Pineapples are 3 for $1.00 

Raspberries are 40$ a box 

1. How many apples cost the same as a dozen oranges? 

2. How many bunches of carrots cost the same as 3 pine

apples? 

3. How many bunches of carrots cost the same as a 

watermelon? 

4. How many pounds of grapes cost the same as 3 dozen 

oranges? 

5. How many melons cost the same as 3 boxes of 

raspberries? 

Figure 1. Mathematical Operations Task 
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2. Numbers Series Task, This task was chosen to examine the 

quantitative component which is defined as a deficit in quantitative 

reasoning. The worksheet and the directions are shown in Figure 2. 

3. Word Puzzles Task. This task was selected to evaluate the 

reading comprehension component by looking at the subject's ability to 

comprehend the meaning and visualize the context of the problem. The 

worksheet and directions are shown in Figure 3. 

4. Limerick Task. This task was selected as a measure of the 

writing component which is an impairment in the child's ability to ex

press meaning through the written word. This task demands that the 

subject discover the rules of the limerick and express his own meanings 

according to the rule as he defines it. The subjects were asked to ex

amine a sample limerick and on the basis of that, complete one that had 

been started by providing the first two lines. The directions and the 

task are shown in Figure 4. 

Task Administration 

The worksheets were randomly collated into packets that could 

be given to the subjects so that order of presentation would not con

found the performance on the tasks. 

The administration of the tasks was done individually in all 

cases. The examiner presented the packet and briefly reviewed the tasks 

in it with the subject with the following instructions. The order of 

the page descriptions was varied to suit the packet that was randomly 

chosen for that subject. 
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THE NUMBERS IN EACH LINE MAKE A PATTERN. FIND THE PATTERN 

AND WRITE IN THE TWO NUMBERS THAT SHOULD COME NEXT. 

1. 2 4 6 8 10 

2. 1 2 4 7 11 

3. 40 32 25 19 14 

4. 10 1 11 2 12 

5. 3 4 7 12 19 

Figure 2. Number Series Task 

TRY TO SOLVE THESE WORD PROBLEMS. THEY ARE FUN PUZZLES 

TO MAKE YOU THINK. 

1. A row of ducks was walking down a path. There were 
two ducks in front of a duck. There were two ducks 
behind a duck. There was a duck with a duck in 
front of it and a duck behind it. How many ducks 
were there? 

2. There were two Indians in a canoe rowing up a stream. 
One was six feet four inches tall. The other was six 
feet tall. The taller one was the shorter one's son. 
But the shorter one was not the taller one's father. 
How was the shorter one related to the taller one? 

Figure 3. Word Puzzle Task 
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LOOK AT POEM NUMBER ONE BELOW. THIS KIND OF POEM 

IS CALLED A LIMERICK. BELOW NUMBER ONE YOU WILL 

SEE NUMBER TWO AND NUMBER THREE. THESE ARE 

STARTED BUT NOT FINISHED. USE NUMBER ONE AS AN 

EXAMPLE AND YOU FINISH NUMBER TWO OR NUMBER 

THREE IN YOUR OWN WORDS TO MAKE YOUR OWN 

LIMERICK. 

1. There once was a boy name of Fred 
Who never got up out of bed 
He shot lots of pool 
He skipped lots of school 
And so he's got mush in his head. 

2. I once knew a girl with a nose 
So long it could reach her toes 

3. There once was a man with a cat 
Who stuffed it inside of his hat 

Figure 4. Limerick Task 
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This packet contains four short worksheets that I would like 
you to complete. I will review the sheets with you. 

This is a shopping task. The prices of all the items are 
listed at the top of the page and below them are some ques
tions which are to be answered using those prices. 

This page has txro word puzzles for you to solve. They are 
brain teasers and may have tricky answers. You try them. 

This page has five rows of numbers. Each of these is a num
ber series. You find the pattern that tells you what number 
should come next and fill in the next two numbers. 

On this sheet you are to complete a limerick. A limerick is 
a funny sort of poem. You read over number one carefully to 
find out the rule of how one is written. Then you complete 
either number two or number three—whichever one you prefer. 
They are both started for you. 

Now there is a special way in which I want you to do these 
worksheets. You have a tape recorder here with you and I 
would like you to say everything out loud that goes through 
your head as you do these problems. Everything that you 
think I want you to say out loud. 

Now let's try a sample problem to see if I have explained 
clearly what I want you to do. 

The sample problem that was presented was one from the Peabody 

Individual Achievement Test (Dunn and Markwardt, 1970) mathematics sub

test. The item used was: 

Which girl has the most money? 

1. Ann has 12 nickels 
2. Sue has 70 cents 
3. Mary has 3 quarters 
4. Alice has 8 dimes 

The investigator reinforced those who verbalized their operations, 

approved of their performance and then asked them to continue in the 

same manner for all of the problems in the packet. If the subject did 

not understand after one example what he was to do further, examples 

were provided with a review of the method they were to follow. 



Ail of the subjects verbalized their self instructions into a 

tape recorder with the investigator absent from the room in order to 

make the subjects as Comfortable as possible. 



CHAPTER 3 

SAMPLING PROCEDURE 

This study was concerned with learning disability as it presents 

itself in a Communication dysfunction. Kass (1975a) postulated that the 

Communication function is in ascendence after age 13 into adulthood. 

The research samples were chosen from both junior high and high school 

students. Thirteen year olds were selected for the junior high school 

sample; and students age 15-6 and older were selected for the high 

school sample. Since the attrition rate of secondary students is high, 

age could not be restricted to just one year. 

The school district in which this study was conducted has a 

student enrollment of about 9,000 students and has a population matrix 

which spans the socioeconomic levels from welfare dependent to upper 

income, thus providing a broad spectrum of learning disability. The 

district has a geography in which the southern half of the district is 

urban and has a substantial percentage of poor and minority students, 

while the northern half is largely affluent, suburban, and rural. For 

ease of transportation, the district is divided in such a way that the 

urban students go to one school and the suburban go to the other. Be

cause of this geographic split, it was decided to select half of the 

samples from each area in order to achieve a balanced group of subjects. 
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This chapter describes the procedures which were followed in 

selecting the sample populations. A two-fold procedure was used: 

(1) students were referred by teachers for both the learning disabled 

and the non-learning disabled groups, and (2) a Bayesian screening 

procedure developed by DeRuiter (1973) was adapted to identify the 

research population. 

Initial Selection of Samples 

Since students in the junior high schools and high schools in 

this district had not as yet been screened to identify the learning 

disabled students, the teachers in the English departments and teachers 

of special reading centers were asked to refer those students of the 

appropriate ages (13 in the junior high schools and 15-6 or older in 

the high schools) whom they felt needed intervention by specialists in 

addition to regular classroom help. Names of students who were not in 

need of special help were also requested from the same sources and for 

the same age groups. Twenty names were submitted for each of the two 

groups—those achieving normally and those who were in academic trouble. 

Parental permission was secured for each subject before any testing was 

undertaken. 

Preliminary Intelligence Testing 

The Intelligence Test by Slosson (1973) was administered to all 

students who were chosen for the samples—both learning disabled and 

non-learning disabled. All students were required to have a score on 

the Slosson Intelligence Test which fell in the middle 68% of the 
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scores. The cutoff points for this study were 84 and 115 for both 

groups. This was done in order to control for intelligence. All sub

jects were also given the reading subtest from the Wide Range Achieve

ment Test (Jastak and Jastak, 1965) to insure a third grade reading 

level. 

Bayesian Identification Procedure 

The final research samples were selected through the adminis

tration of selected tests, and submitting these test scores to Bayesian 

statistical analysis. The procedure was adapted from DeRuiter (1973), 

who designed "A Bayesian Identification Procedure" as a means for 

making administrative decisions about learning disability. The proce

dural steps followed in this study were: (1) Test Selection, (2) Test 

Administration, (3) Bayesian Calculations, and (4) Classification 

Decisions. 

Test Selection 

This study used the four most diagnostic measures from Deshler 

(1974). The test descriptions of Deshler (1974, p. 38) were: 

1. Reading Comprehension test from the Peabody Individual Achieve
ment Test (Dunn and Markwardt, 1970). This test is designed to 
measure the ability to derive meaning from the printed word and 
the context. Subjects are required to read a passage silently 
and then select one of four pictures which most accurately 
represents the meaning conveyed in the passage. The score is 
the number of correct answers, which is transformed into a 
standard score, age-equivalent score, or a percentile rank. 
Test-retest reliability coefficients are reported as being .61 
for grade 8 and .63 for grade 12. The median reliability co
efficient (grades K-12) is .64. This test was standardized on 
approximately 3,000 students throughout the United States. 
Reading comprehension is considered to be an important factor 
in learning at the high school level because of obvious curri-
cular requirements. 
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2. Mathematics test from the Peabodv Individual Achievement Test 
(Dunn and Markwardt, 1970). This test is designed to measure 
the ability of students to apply mathematical concepts to the 
solution of problems. The subject is required to select the 
best of four answers to arithmetic problems of increasing diffi
culty. Writing instruments are not used. The score is the num
ber of correct answers which is transformed into a standard 
score, age-equivalent score, or a percentile rank. Test-retest 
reliability coefficients are reported as being .76 for grade 8 
and .84 for grade 12. The median reliability coefficient 
(grades K-12) is .74. This test was standardized on approx
imately 3,000 students throughout the United States. Math
ematics and the ability to apply basic mathematical concepts 
to the solution of problems is considered to be an important 
factor at the high school age level because of curricular re
quirements. 

3. Blending test from the Stanford Diagnostic Reading Test, 
Level II (Karlsen, Madden, and Gardner, 1966). This test is 
designed to measure the student's ability to synthesize the 
parts of words from a visual stimulus into a whole word. The 
score is the number of correct answers which can be transformed 
into a percentile score. The split-half (odd-even) reliability 
coefficient is reported to be .94. This test was standardized 
on approximately 12,000 cases. Blending is considered to be an 
important factor at the high school age level because of speed 
being an important performance variable. The ability to quickly 
synthesize parts into wholes aids comprehension of content 
material. 

The entire Stanford Diagnostic Reading Test, Level II, was normed 
on students between middle grade four to the middle of grade 
eight. While the subjects in this study were above grade level, 
the blending subtest was used for three reasons: (1) the 
authors state that this test evaluates the most difficult word 
recognition skill tested in the battery; (2) other tests which 
met definitional, reliability, and time criteria were not avail
able; and (3) interpretation of the scores for the purpose of 
differentiating learning disability from non-learning disability 
was not dependent upon using normed information. 

4. Picture Story Language Test (Myklebust, 1965). This test was 
designed to provide a means of "quantifying one's facility with 
the written word and thereby provide a measurement of this type 
of verbal behavior in a given individual" (Myklebust, 1965, 
p. 70). This test is administered by placing a stimulus picture 
of a boy playing with toys in front of the subject, who is re
quested to write a story about the picture. Five scores result 
from the test, three of which are measured on a productivity 
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scale and one each on syntax and abstract-concrete scales. 
These five scores were treated as separate variables in the 
analysis of the data in this study. Odd-even reliability 
coefficients for two of the five scores yielded by this test 
ranged from .38 to .92 (Myklebust, 1965, p. 150). The co
efficients were highest for ages below 11 years. This test 
was used in an extensive study of learning disability and 
non-learning disability, and when used in a discriminant anal
ysis procedure, each of the scores was an effective discrim
inator between these groups (Myklebust and Boshes, 1969). A 
test of written expression is considered to be an important 
factor in learning and performance at the high school level 
because of the heavy curricular demands placed on students 
to fulfill written assignments. 

Test Administration 

Each of the four tests were individually administered to all 

subjects in a quiet, private room which was assigned at each of the four 

schools. All testing was completed by the investigator. The testing 

time varied from 50 to 70 minutes per student. Subjects were randomly 

selected from the list of students who were referred by their teachers 

for each group, and the test battery was administered until the number 

of students at each age level for each school was obtained (10 learning 

disabled and 10 non-learning disabled at each school). A sample of 10 

at each school was chosen based on the likely percentage of learning 

disabled students to be enrolled. The list of referrals of learning 

disabled children was nearly exhausted at each school in the process of 

identification. Two of the learning disabled subjects had to be elimin

ated from the research sample; one refused to complete the testing be

cause he would not or could not write a story for the Picture Story 

Language Test, the other deliberately ruined the tape by manipulating 

the recorder controls during the experimental tasks. 



53 

Bayesian Calculations 

Beta distributions (derivative distributions obtainable when 

variables are limited in range) for each of the four tests used in this 

study were taken from Deshler (1974) who used the same tests on the same 

age range. The beta distributions were used to determine the likelihood 

that any score on any one of the four tests indicated the presence of 

learning disability. The beta distributions for the Picture Story 

Language Test (abstract/concrete scale) as calculated by Deshler are 

shown in Figure 5. 

5 

NLD Group 
4 

3 LD Group 
f(X) 

2 

1 

10 20 0 

Figure 5. Beta Distributions for Abstract/Concrete—Picture Story 
Language Test (taken from Deshler, 1974) 
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Likelihood ratios can be derived for each score from these beta 

distributions by dividing the height of the ordinate at that score in 

the learning disability distribution by the height of the ordinate at 

that score in the non-learning disability distribution. The following 

formula is used to calculate likelihood ratios: 

f(X) LP 
LR(X) = f (X) NLD (1) 

The likelihood ratios for all possible scores for the four tests appear 

in Appendix B. The raw scores from Deshler's subjects were used for 

this calculation. 

Classification Decisions 

The final selection of the samples was made on the basis of the 

raw scores obtained by the subjects in this study on the four tests. 

Appendix C contains these raw scores. 

Figure 6 shows the Student Score Sheet on which the calculations 

were completed leading to the classification decision for each subject. 

Raw scores were entered for each test on line one of the score sheet. 

The Likelihood Ratio (LRQ) for each score was found by referring to the 

tables of likelihood ratios in Appendix B. Each LRQ was entered on line 

two of the score sheet. The LRQ's were multiplied together resulting in 

the Total Likelihood Ratio (LRt). This LRt was entered on line three of 

the score sheet. 

The LRt was divided by LRt + 1 and the result was entered on 

line four of the score sheet. This quotient represents the probability 

of learning disability. It is called a "posterior probability" in the 
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Bayes methodology and forms the basis on which the classification 

decision is made. 

The probability which results from the Bayesian calculations 

represents the probability of learning disability in the form of so 

many chances out of a hundred. For this study the probability cutoff 

was arbitrarily set at .95, because it had been shown from Deshler 

(1974) that these tests were able to differentiate the learning dis

abled from the non-learning disabled with 98 percent accuracy. 

Line five was used to enter the final decision that a subject 

was learning disabled (LD) or non-learning disabled (NLD). Tables 5 

and 6 describe the two samples which resulted from the above calcula

tions. Table 5 gives the ages, grades, Slosson Intelligence Quotients 

and the posterior probabilities for the LD group. Table 6 gives the 

same information for the NLD group. 
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Student ID Age 

Date of Birth Date of Test 

School 

Test PSLT(A/C) BLENDING PIAT Math PIAT Read 

1 Raw Score 

2 LR„ X X X 

3 = LRt 

4 / = 

LRfc (LRfc +1) Probability of LD 

5 CLASSIFICATION DECISION: 

Figure 6. Student Score Sheet 



Table 5. Posterior Probabilities for Learning Disabled Students 

Subject Slosson Posterior 
I.D. Age IQ Grade Probability 

1 12-2 90 8 .98 
2 13-5 100 8 .99 
3 13-1 91 7 .99 
4 13-11 85 7 .99 
5 13-1 86 8 .99 
6 13-5 109 8 .99 
7 13-0 88 8 .99 
8 13-9 91 8 .99 
9 13-11 109 8 .99 
10 13-1 91 7 .99 
11 13-0 111 8 .99 
12 13-1 100 8 .99 
13 13-10 96 8 .99 
14 13-9 86 8 .99 
15 13-11 86 8 .99 
16 13-8 100 8 .99 
17 13-0 97 8 .99 
18 13-4 100 8 .99 
19 13-11 115 8 .98 
20 13-0 85 7 .99 
21 16-9 85 11 .98 
22 17-0 85 12 .99 
23 16-10 992 10 .99 
24 16-2 85 10 .99 
25 16-0 96 10 .99 
26 17-7 115 11 .99 
27 16-1 89 10 .99 
28 16-3 100 11 .99 
29 16-3 103 10 .98 
30 16-1 90 9 .99 
31 15-6 92 9 .99 
32 17-4 87 10 .99 
33 15-7 88 10 .99 
34 17-6 87 11 .99 
35 16-8 96 11 .99 
36 16-4 87 11 .99 
37 15-6 93 9 .99 
38 16-8 94 10 .99 
39 16-7 94 11 .99 
40 17-0 90 11 .98 
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Posterior Probabilities for Non-Learning Disabled Students 

Slosson Posterior 
Age IQ Grade Probability 

13-1 105 8 .52 
13-2 105 8 .29 
13-0 114 8 .0001 
13-0 92 8 .73 
13-10 97 8 .36 
13-0 107 8 .032 
13-0 114 8 .001 
13-8 115 8 .00009 
13-3 114 8 .000003 
13-0 115 8 .05 
13-1 99 8 .78 
13-10 99 8 .05 
13-7 100 8 .79 
13-5 108 8 .002 
13-0 114 8 .001 
13-4 115 8 .0009 
13-7 109 8 .0002 
13-3 87 8 .006 
13-7 115 8 .0001 
13-7 95 8 .54 
15-6 115 10 .0009 
16-0 91 11 .00003 
16-4 95 11 .0009 
16-0 115 11 .008 
16-3 101 11 .0009 
16-1 112 11 .0001 
16-2 97 11 .0003 
16-0 101 11 .0002 
16-0 102 11 .00004 
16-0 97 11 .44 
18-2 115 11 .000008 
17-4 115 11 .000008 
17-6 96 11 .00001 
16-8 115 11 .000009 
16-6 114 11 .18 
17-8 104 12 .000000007 
16-3 109 11 .00002 
17-2 115 11 .0005 
16-2 111 11 .0009 
16-3 113 11 .000008 



CHAPTER 4 

RESULTS 

The purpose of this study was to discover differences between 

learning disabled and non-learning disabled students on selected tests 

and to analyze the self-instructions used by the two groups in perform

ing problem-solving tasks. This study investigated four specific ques

tions: 

1. Do learning disabled and non-learning disabled students differ 

in (a) their proficiency in getting the information from the 

printed page which poses a problem, (b) their ability to under

stand the problem after they have read it, and (c) their ability 

to solve the problems? 

2. If the learning disabled and the non-learning disabled differ in 

problem-solving abilities, what are those differences? 

3. Is the performance of the learning disabled and non-learning 

disabled different for each component of the Communication 

function? 

4. Are there differences between the junior and senior high school 

age students in problem-solving abilities? 

Each of the subjects was asked to "think aloud" all of their self-

instructions while completing a set of tasks (shown in Appendix D). 

These verbalizations were tape recorded as they were produced. Samples 
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of the tape recordings appear in Appendix F. A classification system 

was devised for purposes of analysis. 

Classification System 

The classification system was developed to measure the problem-

solving- process of each subject by steps and levels within steps. The 

problem-solving steps and the levels of performance for each step are 

outlined below: 

Step One: Getting the Information 

This is the step in the problem-solving process whereby the in

dividual decodes the information posed in the problem. There are five 

possible levels of performance within this step. 

Level 1: Reads problem correctly. This refers to performance 

in which a subject is able to decode and process the information on the 

initial attempt to read the problem. 

Level 2: Reads problem correctly after several efforts. This 

refers to performance in which a subject experiences difficulty in 

reading the problem but is able to decode and process the information 

correctly. 

Level 3: Rereads problem several times. This refers to per

formance in which a subject reads the problem in its entirety two or 

more times with no evident purpose. 

Level 4: Reads only parts of the problem. This refers to per

formance in which a subject does not read all of the data necessary to 

solve the problem effectively. 
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Level 5: Does not read the problem. This refers to performance 

in which a subject answers a problem randomly without attempting to read 

the problem. 

Step Two: Understanding the Problem 

This step in the problem-solving process refers to the effec

tiveness with which a subject comprehends the problem information and 

decides on an approach to a solution. There are three possible levels 

of performance within this step. 

Level 1; Verbalizations show understanding of the problem with 

correct solution. This refers to performance which indicates a subject 

that comprehends problem information correctly. 

Level 2: Verbalizations shoxj understanding of the problem with 

incorrect solution. This refers to performance which indicates a sub

ject that comprehends problem information but is unable to solve the 

problem correctly. 

Level 3: Verbalizations show a lack of understanding with in

correct solution. This refers to performance which indicates that a 

subject does not comprehend problem information and does not solve the 

problem correctly. 

Step Three: Solving the Problem 

This step in the problem-solving process refers to the manner in 

which a subject chooses and applies strategies for problem solution. 

Level 1: Uses logical and efficient strategies with no error. 

This refers to performance in which a subject chooses the most efficient 
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strategies for problem solution. For example, an "efficient" strategy 

for the limerick problem would be to find rhymes rather than replacing 

lines. 

Level 2: Uses logical and efficient strategies but with 

error(s). This refers to performance in which a subject chooses effi

cient strategies but commits an error in one or more of the strategies. 

Level 3; Uses logical but inefficient strategies without error. 

This refers to performance in which a subject appears to understand the 

problem but chooses strategies which are not the most efficient for 

problem solution, For example, the subject uses addition or subtraction 

when multiplication or division would be more efficient; or the subject 

seeks concrete solutions to the word puzzles rather than imaginative 

solutions as specified in the directions. 

Level 4: Uses logical but inefficient strategies with error(s). 

This refers to performance in which a subject proceeds as in previous 

level but arrives at one or more incorrect solutions. 

Level 5: Begins logical procedure but does not finish the prob

lem. This refers to performance in which a subject begins solving the 

problem with appropriate strategies but does not follow through all 

strategies necessary for a correct solution. 

Level 6: Verbalizes inability to solve the problem and does not 

guess. This refers to performance in which a subject does not know what 

strategies to use for problem solution and recognizes this. 

Level 7: Answers randomly or impulsively. This refers to per

formance in which a subject does not know what strategies to use for 



problem solution but answers regardless. For example, a subject may 

give random guesses after deliberating over the problem, or make im

pulsive guesses with no deliberation. 

Data Coding 

The data collection sheet shown in Figure 7 was used to code 

the verbalized self-instructions produced by the research subjects. The 

investigator listened to the tape recordings for each subject and coded 

the levels of performance within the three problem-solving steps. The 

first five columns (1-5) of the data summary sheet were used to record 

the results of the mathematics tasks; the second five columns (6-10) 

were used to record the results quantitative tasks; columns 11 and 12 

were used to record the results of the reading comprehension tasks; the 

last column (13) was used to record the results of the writing task. A 

check mark was made in the appropriate box (performance level) for each 

of the 13 problems. 

Weights were assigned to each performance level within each step 

so as to provide appropriate data for one of the statistical analyses 

(multivariate analysis of variance). The highest weighting was assigned 

to the first level in each step with the lowest weighting assigned to 

the last level in each step. Thus, where there are seven levels, the 

first level was assigned a seven, the second level was assigned a six, 

etc.; and where there were three levels, the first level was assigned a 

three, the second level a two, and the third level a one. The results 

of the coding can be found in Appendix E. Each subject is listed by 



STUDENT I.D. PROBLEMS 

1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL 

GETTING THE INFORMATION 

5 Reads problem correctly 

4 Reads problem correctly after several efforts 

3 Rereads problems several times 

2 Reads only parts of the problem 

1 Does not read the problem 

UNDERSTANDING THE PROBLEM 

3 Verbalizations show understanding of problem 

with correct solution 

2 Verbalizations show understanding of problem 
with incorrect solution 

1 Verbalizations show lack of understanding 

with incorrect solution 

SOLVING THE PROBLEM 

7 Uses logical and efficient steps with no error 

6 Uses logical and efficient steps but with error(s) 

5 Uses logical and inefficient steps with no error 

4 Uses logical and inefficient steps with error(s) 

3 Begins logical procedure but does not finish problem 

2 Verbalizes inability to solve problem and does not guess 

1 Answers problems or proceeds in solution randomly 

or impulsively 

Figure 7. Data Collection Sheet 



ID number. Numbers across the row indicate the weights for the levels 

of performance. 

Data Analyses 

Two types of statistics were calculated: (1) a multivariate 

analysis of variance (MANOVA) in order to provide an overall measure of 

performance, and (2) chi-squares for all levels of performance. 

The MANOVA was used to answer questions one and four: (1) Do 

learning disabled students differ in (a) their proficiencies in getting 

the information?, (b) their abilities to understand the problem after 

they have read it?, and (c) their abilities to solve the problems?; 

(4) Are there differences between the junior and senior high school age 

students in problem-solving abilities? The chi-square analysis was used 

to answer questions two and three: (2) If the learning disabled and the 

non-learning disabled differ in problem-solving abilities, what are 

those differences?; (3) Is the performance of the learning disabled and 

non-learning disabled different for each component (or task) of the 

Communication function? 

Multivariate Analysis of Variance 

When multiple dependent variables are being studied, the MANOVA 

is an appropriate tool for analysis (Finn, 1974). Finn explains that 

"most significant research in education assumes both multiple sources 

of influence and multiple outcomes." The MANOVA offers the advantage 

of looking at all of the data at one time and yet retains the multiple 

scores as a set of interrelated traits. An assumption which underlies 

the MANOVA is that of equal dispersion matrices. This assumption can 



be thought of as being analogous to the homogeneity of variance assump

tion for the univariate analysis of variance. The literature has shown, 

however, (Huck, Cormier and Bounds, 1974) that the MANOVA is very robust 

to violations of this assumption, especially when equal sample sizes are 

being studied. 

There are two rules which must be followed in the use of the 

MANOVA and were observed in this study. These are that (1) there should 

not be fewer dependent variables than there are treatment groups, and 

(2) the total number of subjects in the study should be at least twice 

as large as the number of dependent variables. There were two indepen

dent variables with two levels in each. The first variable was that of 

group membership—learning disabled and non-learning disabled. The 

second variable was that of age level—junior high and high school. The 

dependent variables were the three steps in the problem-solving process: 

(1) Getting the Information, (2) Understanding the Problem, and 

(3) Solving the Problem. There were 80 subjects in the study. 

Use of the MANOVA requires interval data for its use. The data 

as collected for this study were categorical in nature. It was neces

sary, therefore, to convert the data into interval data. Runlcel and 

McGrath (1972) have discussed the use of Likert type scales to convert 

psychological variables into interval data. They state that it is dif

ficult to show evidence of equal intervals on psychological scales and 

note that most researchers do not even try because of the robustness of 

the statistical procedures. A convenient collection of studies using 

this technique of converting data is found in Fishbein (1967) who in

cludes the original contributions of Likert. 
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The levels of performance in this study were converted to data 

approximating interval data by assigning weights to each level. The 

assigned weights are shown in column one of the Student Data Collection 

Sheet (see Figure 7, page 64). The most efficacious level of perform

ance received the highest weight and subsequent weights were assigned 

in descending order. The highest weight was always equal to the number 

of levels in that step of the problem-solving process and the lowest 

level of performance received a weight of one. 

The tape recordings of the subjects' self-instructions were 

coded according to the assigned weights. These weights were summed for 

all 13 problems, and the total was entered on the Student Data Collec

tion Sheet. These totals were the scores used in the MANOVA. Assigned 

weights and totals for each subject are given in Appendix E. The mean 

weights for the learning disabled and the non-learning disabled for the 

three problem-solving steps appear in Table 7. The maximum weights 

possible for each of the three problem-solving steps were: (1) Getting 

the Information, 65; (2) Understanding the Problem, 39; and (3) Solving 

the Problem, 91. 

The MANOVA for this study was set up and run on the CDC 6400 

computer in accordance with the documentation and procedures for the 

Multivariance program (Finn, 1972). Table 8 contains the MANOVA source 

table for group membership, age level, and the interaction between group 

membership and age level. 

The results presented in Table 8 indicate that there is a sig

nificant multivariate effect attributable to group membership factor 

(F = 49.42, p / .0001) . 
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Table 7. Mean Weights for Learning Disabled and Non-Learning 
Disabled Subjects on the Three Problem-Solving Steps 

Problem Solving Step Learning Disabled Non-Learning Disabled 

Getting the Information 44.68 61.50 

Understanding the Problem 22.00 32.60 

Solving the Problem 42.68 74.10 

Table 8. Multivariate Analysis of Variance Source Table for Group 
Membership Age Level and the Interaction Between Group 
Membership and Age Level 

Source of Variation df F P 

Group Membership 3/74 49.42 / .0001 

Age Level 3/74 .52 

Group Membership 

x Age Level 3/74 1.42 
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The multivariate effects for age level factor and the inter

action between the two were not statistically significant. The 

MANOVA, as run using the multivariance program, provides some addition

al statistical tests. Univariate analyses of variance were calculated 

as a post hoc test of significance. The univariate analyses of vari

ance were significant for all steps in the problem-solving process with 

p less than .0001. Other statistics were also provided as a by-product 

of the MANOVA, such as the Hotellings Trace Criterion as a test of the 

discriminant function. When the Hotellings Trace Criterion was con

verted to Bartlett's chi-square with three degrees of freedom, a value 

of 81.92 resulted with p less than .0001. This indicates that the 

learning disabled and the non-learning disabled did not share a common 

mean vector. Therefore, it was possible to differentiate the two groups 

on the basis of one or all of the problem-solving steps. 

An examination of the principal component analysis indicates 

that there was one underlying factor which accounted for 77% of the 

variance differentiating the two groups. This one underlying factor 

can be said to be that construct which is defined as learning disabili

ties; and in this study, referring specifically to Communication dys

function. 

Chi-Square Analyses of Levels by Step 

This chi-square analysis was designed to look for ways in which 

the performance of the learning disabled and the non-learning disabled 

differed on each of the steps in the problem-solving process. The data 

were processed on the CDC 6400 computer using the Crosstabulation 
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program from the SPSS (Nie et al., 1974). Chi-square tables were gen

erated for all 13 problems. The cells of the chi-square tables con

tained the frequencies of subjects for each group—learning disabled and 

non-learning disabled—at each of the levels of performance. For ex

ample, Getting the Information, which has five levels of performance, 

yielded a chi-square table of 2 x 5 design with 10 cells. Figure 8 

shows this design for one problem for Getting the Information. 

Row 
1 2 3 4 5 Total 

1 9 12 6 12 40 
2.5 22.5 30.0 15.0 30.0 50.0 

100.0 90.0 100.0 85.7 24.0 
1.2 11.2 15.0 7.5 15.0 

0 1 0 1 38 
0 2.5 0 2.5 95.0 40 
0 10.0 0 14.3 76.0 50.0 
0 1.2 0 1.2 47.5 

Column 1 10 12 7 50 
Total 1.2 12.5 15.0 8.7 62.5 

Figure 8. Example of Chi-Square for Problem One For Getting the 
Information 

In order that the two groups could be compared on all problems 

at one time, frequencies of response on all 13 problems for each of the 

three steps were combined. Frequencies of response were transformed 

into proportions which were then tested for significance by a z-test 
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(Downle and Heath, 1974). Frequencies, proportions, and z values for 

the five levels of performance under Step One: Getting the Information, 

presented in Tables 9, 10, and 11, are (1) reads problem correctly, 

(2) reads problem correctly after several efforts, (3) rereads problem 

several times, (4) reads only parts of the problem, and (5) does not 

read the problem. 

Table 9. Frequencies of Responses and Proportions of Responses of 
Learning Disabled and Non-Learning Disabled Subjects on 
the Five Levels of Performance of Step One: Getting the 
Information 

Group 1 2 
Levels 
3 4 5 

LD f _ 170 f _ 71 f _ 31 f _ 116 f ES 32 
P = .33 P = .14 P = .25 P = .25 P = .06 

NLD f = 459 f 6 f = 42 f = 6 f = 7 
P = .88 P = .01 P = .08 P = .01 P = .01 

z = 18.3** z = 8.12** z = 8.5** z = 10.5** z = 7.14** 

** z greater than 2.58 has P less than .01 

While all z values are significant, observation of the propor

tions yields some interesting information. The proportion of non-

learning disabled for Level 1 (reads problem correctly) was the largest 

(.88). The learning disabled, however, displayed more dispersion of 

frequencies among the levels (Level 1, .33; Level 2, .14; Level 3, .25; 

Level 4, .25; and Level 5, .06). Level 3 (rereads problem several 

times) and Level 4 (reads only parts of the problem) provide the most 



interesting information. The learning disabled appeared to reread not 

so much for new information, but rather as a method of delay or possibly 

because this has become their habitual mode of response. Those who read 

only parts of the problem appeared not only to have difficulty in read

ing, but seemed to rush into answering the problem without adequate 

thought. These results suggested that the learning disabled acquired 

faulty skills during earlier developmental functions. 

Frequencies, proportions, and z values for the three levels of 

performance under Step Two: Understanding the Problem, are presented 

in Table 10. The levels of performance are: (1) Verbalizations show 

understanding of the problem with correct solution, (2) Verbalizations 

show understanding of the problem with incorrect solution, and 

(3) Verbalizations show a lack of understanding with incorrect solution. 

Table 10. Frequencies of Response and Proportions of Learning Disabled 
and Non-Learning Disabled Subjects on the Three Levels of 
Performance for Understanding the Problem and z Scores 

Group 1 
Levels 
2 3 

LD f = 155 f = 52 f = 313 
P = .30 P = .10 P = .60 

NLD f = 338 f = 77 f = 105 
P = .65 P = .15 P = .20 

z = 11.6** z = 2.5* z = 13.3** 

* z greater 
** z greater 

than 
than 

1.96 has P less 
2.58 has P less 

than 
than 

.05 

.01 
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All z values are significant for Step Two: Understanding the 

Problem, meaning that there were differences between the learning dis

abled and the non-learning disabled. An analysis of proportions indi

cates that the largest differences Xirere in Level 1 (Verbalizations show 

understanding of the problem with correct solution) where the propor

tions were .65 for the non-learning disabled and .30 for the learning 

disabled; and in Level 3 (Verbalizations show a lack of understanding 

with incorrect solution) where the proportions were .60 for the learning 

disabled and .20 for the non-learning, disabled. This finding merely 

serves to corroborate the component disability in Reading Comprehension, 

again reflecting difficulty in the early stages of skill acquisition 

Since learning disabled subjects tend to test within the normal range 

of intelligence, comprehension problems and depressed verbal intelli

gence at adolescence probably stem from a lack of information resources 

ordinarily acquired through all language arts (not just listening). 

Frequencies, proportions and z values for the seven levels of 

performance under Step Three: Solving the Problem, are presented in 

Table 11. The levels of performance are: (1) Uses logical and effi

cient strategies with no error, (2) Uses logical and efficient strate

gies but with error, (3) Uses logical but inefficient strategies with

out error, (4) Uses logical but inefficient strategies with error, 

(5) Begins logical procedure but does not finish the problem, (6) Verba

lizes inability to solve the problem and does not guess, and (7) Answers 

randomly or impulsively. 
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Table 11. Frequencies of Response and Proportions of Responses for 
the Learning Disabled and the Non-Learning Disabled for 
the Seven Levels of Performance of Solving the Problem 
and z Scores 

Group 

LD f = 
P = 

81 
.16 

f = 
P = 

9 
.02 

f = 
P = 

74 
.14 

f = 
P = 

82 
.16 

f = 
P = 

29 
.06 

f = 
P = 

38 
.07 

f = 
P = 

207 
.40 

NLD f = 
P = 

297 
.57 

f = 
P = 

44 
.08 

f = 
P = 

39 
.08 

f = 
P = 

89 
.17 

f = 
P = 

2 
.004 

f = 
P == 

17 
.03 

f = 
P = 

32 
.06 

z = 13.6* z - 4.6* z = 3.0* z = .43 z = 5.6* z = 3.07* z = 13.' 

* z greater than 2.58 has P less than .01 

With the exception of Level 4 (uses logical but inefficient 

strategies with error), all z values showed significant differences be

tween the learning disabled and the non-learning disabled for Step 

Three: Solving the Problem. The two levels which again produced a 

mirror image were Level 1 (Uses logical and efficient strategies with 

no error) where the proportions were .57 for the non-learning disabled 

and .16 for the learning disabled; and Level 7 (Answers randomly or 

impulsively) where the proportions were .40 for the learning disabled 

and .06 for the non-learning disabled. This appears to be illustrative 

of a tendency on the part of the learning disabled to blurt out answers 

regardless of comprehension. In fact, since their comprehension is 

defective, they probably do not even know that they do not know. 



Chi-Square Analysis of Type of Problem 

A second chi-square analysis was done to see whether the differ

ences between learning disability and non-learning disability could be 

seen in the type of problem the subjects were asked to solve. The tasks 

were designed according to four components within the Communication 

function: Mathematical Comprehension, Quantitative Output, Reading 

Comprehension, and Writing. Statistical procedures were those defined 

in the Crosstabs Program of the SPSS (Nie et al., 1974). The signifi

cant differences between groups were also noted in this analysis, indi

cating that learning disabled adolescents have equal difficulty in all 

skills. 

Conclusions 

The results of this study show differences between the learning 

disabled and the non-learning disabled adolescents in the self-

instructions they use while solving problems and in their performance 

on the selected tests. These differences are summarized below: 

1. The tests used for sample selection were chosen to represent 

component disabilities expected within the Communication func

tion. Results indicated that, indeed, the students referred by 

teachers because of school problems did score significantly low 

on the selected tests: (1) the Reading Comprehension test and 

the Mathematics test from the Peabody Individual Achievement 

Test (Dunn and Markwardt, 1970), (2) the Blending test from the 

Stanford Diagnostic Reading Test (Karlsen et al., 1966), and 

the Picture Story Language Test (Myklebust, 1965). 



The problem-solving tasks were designed to discover what 

strategies the learning disabled appeared to use from samples 

of their self-instructions. Results on all tasks indicated 

that the learning disabled do not attend' appropriately to 

directions for completing a task. 

Problem solution (Step Three in the classification system) 

provided evidence of the end result of the students' problem-

solving strategies, or the means to that end. The results 

indicated a sort of random responding or impulsive guessing 

on the part of the learning disabled. 



CHAPTER 5 

SUMMARY 

The purpose of this study was to investigate the differences 

between the performances of learning disabled and non-learning disabled 

students on selected tests and to analyse the self-instructions used by 

the two groups while performing problem-solving tasks. Two questions 

were investigated: (1) is there a difference in the manner and the 

efficiency with which learning disabled and non-learning disabled stu

dents solve communication level tasks, and (2) if so, what are these 

differences? 

There were two sources of data for this study: (1) tests for 

the sample selection based on the Kass model (1975a), and (2) perform

ance of the two groups on Communication function tasks. 

Strategies in Problem Solving 

Problem-solving in the normal population has been dealt with at 

length in the psychological and educational literature, but this has not 

been true for the learning disabled population. A review of studies of 

problem-solving in the learning disabled for this study revealed that 

the applicable studies were primarily on isolated learning strategies 

or cognitive abilities. These studies indicated that the learning dis

abled student is inferior to the normal student on a variety of problem 
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solving dimensions. Learning disabled students tend to be more dis-

tractible, more impulsive, and more concrete, while being less able to 

attend selectively, less able to take advantage of organization of mate

rials, and less able to shift their attention from one stimulus to 

another. A unified theory or model would allow more orderly and mean

ingful research in the area of problem-solving strategies. 

The theoretical model which served as the basis for this study 

was that of Kass (1975a), who has developed a theory of learning devi

ance which postulates a series of five developmental functions: 

(1) Sensory Orientation, (2) Memory, (3) Re-Cognition, (4) Synthesis, 

and (5) Communication. Other studies based on this theory are Wissink 

(1972), DeRuiter (1973), Johnson (1973), Kaiser (1974), Deshler (1974), 

Lewis (1975), and Schnorr (1976). 

This study investigated the Communication function which was 

defined in this study as the process by which an individual brings his 

knowledge of the world to bear upon his understanding of the meanings 

of others and uses this knowledge to express his own meanings. 

Methodology 

The method used in this study was to ask the subjects to "think 

aloud" and verbalize self-instructions while solving problems. The 

tasks which were presented to the research subjects were chosen on the 

basis of a factor analysis of component deficits within the age-related 

functions (Kaiser, 1974). The components of interest in this study were 

those which appear under the Communication function: (1) Mathematical 

Comprehension deficit—an impairment in the child's ability to gain 



meaning from the appropriate quantitative symbols—evaluated through the 

Mathematical Operations tasks (see Figure 1); Quantitative deficit—an 

impairment in the child's ability to communicate meaning through a math

ematical system—evaluated through the Number Series task (see Figure 2) 

Reading Comprehension deficit—an impairment in the child's ability to 

gain meaning from the printed page—evaluated through the Word Puzzles 

task (see Figure 3); and a Writing deficit—an impairment in the child's 

ability to communicate meaning through the printed word—evaluated 

through the Limerick task (see Figure 4). 

Sample Selection 

The samples for this study were selected from a population of 

junior high and senior high school students. A total of 40 learning 

disabled and 40 non-learning disabled students were selected from 

junior and senior high school (20 learning disabled and 20 non-learning 

disabled from each level). The junior high school subjects were 13 

years old and the high school students were 15-6 years or older. All 

subjects tested above 85 IQ on the Intelligence Test by Slosson (1973). 

All subjects could read on at least a third grade reading level. 

The final research sample was selected through the use of test 

information with a Bayesian procedure adapted from DeRuiter (1973). 

The tests employed were those found by Deshler (1974) to be effective 

discriminators of learning disabled and non-learning disabled adoles

cents. Those tests were the Reading Comprehension test and the Mathe

matics test from the Peabody Individual Achievement Test (Dunn and 

Markwardt, 1970), the Blending test from the Stanford Diagnostic 
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Reading Test (Karlsen, Madden and Gardner, 1966), and the Picture Story 

Language Test (Myklebust, 1965). A cut-off point of .95 probability of 

learning disability was set for inclusion in the experimental sample. 

Results 

The verbalized self-instructions of research subjects were 

classified by a system which included three problem-solving steps: 

(1) Getting the Information, (2) Understanding the Problem, and 

(3) Solving the Problem. These steps were in turn described by a num

ber of levels of performance within each of the steps (see classifica

tion outline on page 60). The tape-recorded verbalizations were coded 

according to this classification system. 

Two types of analyses were performed on the data. The first was 

a multivariate analysis of variance (MANOVA) to see if there were dif

ferences between learning disabled and non-learning disabled students 

in the manner and proficiency with which the two groups solved problems; 

the second analysis was a series of chi-square tests along with z tests 

of the significance of proportions to study how the two groups differed. 

The MANOVA showed that there were significant differences in the 

performance of the two groups, but effect for age level and interaction 

between group membership and age level were not statistically signifi

cant. The chi-square tests showed differences in all levels of perform

ance within all three steps with the exception of one level within Step 

Three of Solving the Problem. This level was "Uses logical but ineffi

cient strategies with error." 



Discussion 

The value of research in education is in what is learned about 

a given population. If homogeneity within a population can be found, 

educational treatment becomes easier to plan. This is of particular 

importance for the field of learning disability where it has become 

common to speak of the heterogeneity of the population. The one-to-one 

treatment which was common in the private service domain is too expen

sive for application in the public schools. 

The results of this study have provided some information about 

homogeneity of the subpopulation within the school system with learning 

disability. Certain differences were noted between learning disabled 

and non-learning disabled adolescents in self-instructions while solv

ing problems. These differences are summarized and discussed below: 

1. The tests used for sample selection were chosen to represent 

component disabilities expected within the Communication 

function. Results indicated that, indeed, the students 

referred by teachers because of school problems did score 

significantly lower on the selected tests. 

These results strongly suggest that the skills of reading, 

writing, computing, spelling, and thinking were never acquired correct

ly in the first place. Developmental dysfunctions during earlier years 

prevented later development of the communication abilities required for 

comprehension and expression of ideas. The serious consequences are 

noted in overall low achievement making learning disabled adolescents 

like slow learners or perhaps even retarded students. Intelligence can 

only be expected to expand developmentally when the individual is 
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receiving information through all forms of communication, not just oral. 

The research question which remains to be answered is whether it is 

possible to fill in such gaps in skill development. Critical age range 

theory would indicate that such is not possible. Drastic means of 

remediation, then, may have to be developed which will allow the learn

ing disability teacher to use materials developed for the illiterate 

adult, or to design alternative programs geared more toward xrork-study 

experiences. 

2. The problem-solving tasks were designed to discover what 

strategies the learning disabled appeared to use from samples 

of their self-instructions. Results on all tasks indicated 

that the learning disabled do not attend appropriately to 

directions for completing a task. 

This result was noted in a non-selective approach to carrying 

out the experimenter's directions or the problem statements. For ex

ample, the learning disabled tended to be misled by irrelevant informa

tion, as in the "Indian" word problem in the Word Puzzle Task, where 

many of the learning disabled disregarded the idea of relationship and 

concentrated instead on the useless statements about the heights of the 

Indians. The subjects seemed to listen attentively enough to direc

tions, but either could not carry these directions out properly or did 

not sort out for rehearsal the essential information to be remembered. 

3. Problem solution (Step Three in the classification system) 

provided evidence of the end result of the students' problem-

solving strategies, or the means to that end. The results 
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indicated a sort of random responding or impulsive guessing 

on the part of the learning disabled. 

Guessing responses are probably set up as habits in the early 

grades. Some teachers allow children to guess from context before accu

racy of perceiving symbols is established. Guessing from context seems 

more appropriate to teach as a word attack skill to those readers who 

are already firmly grounded in reading. Epstein, Hallahan, and 

Kauffman (1975) have suggested that learning disabled children should 

be taught to read a problem in its entirely, stop, delay response, and 

most importantly, analyze the information that is available to them. 

Lewis (1975), who studied the Memory function in children from four to 

eight years of age, noted that children with learning disability labeled 

every object whether or not they knew an appropriate label. Deshler 

(1974), who studied error detection in adolescents, also noted this 

impulsivity regardless of correctness of error detection. 

Research Implications 

Remediation research must be instigated which is devised to 

study whether academic skills can be filled in at the secondary level, 

whether selective attention can be taught, and whether impulsive re

sponding can be eliminated. Such research would be designed in the 

following way: diagnostic tests would be selected for determining sig

nificant weaknesses (probably the weaknesses found in this study), 

remedial plans would be set up to correct these weaknesses, and the 

criterion test after remediation would be related to success in school 

(e.g., grade reports, teacher feedback, and achievement information). 



It may be that remediation must be instigated within certain 

critical age ranges in order that the above-mentioned weaknesses might 

not impair learning at the secondary level. In other words, a large 

cross-sectional study may be necessary so as to compare the effects of 

remediation for the particular weaknesses of academic skills, selective 

attention, and impulsive responses across the grade levels. 
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QUESTIONNAIRE INSTRUCTIONS 

Purpose of the Study 

At the present time there is no one instrument which accurately 
allows us to identify the existence of all learning disabilities. It is 
possible, however, to identify learning disabilities through clinical 
diagnosis. At the same time, clinical diagnosis presents problems when 
it becomes necessary to screen a large number of referrals for public 
school services. These problems relate to economics (clinical diagnosis 
is expensive), to personnel (there are not enough clinicians to do the 
job), and to administrative implementation (there is no economical and 
efficient procedure for screening). 

These problems may be alleviated by analyzing clinical diagnosis 
in such a way that identification of learning disabilities can be sepa
rated from the more intensive diagnosis of deficits. Such a division of 
clinical diagnosis is suggested as follows: (1) subjective judgment for 
identification of learning disabilities leading to placement in the 
special learning disability services, and (2) in-depth individual diag
nosis leading to remediation plans and programs. This study will be 
concerned with the first aspect—subjective clinical judgment. 

This study will explore a technique for quantifying the judgment 
that learning disabilities exist when certain component disabilities 
combine to produce a handicap in learning. Each component disability by 
itself is not sufficient for the identification of learning disabilities. 
For example, a memory deficit might be present in a child without learn
ing disabilities. Usually, several component disabilities must be com
bined to establish a high probability that the condition of learning 
disabilities is present. Independence or non-independence of the com
ponent disabilities cannot be assumed. 

The technique to be explored in this study is called "Bayesian 
revision of subjective probabilities." It permits expert opinion, which 
is given in the form of estimates, to show a probabilistic relationship 
between a component disability (such as memory) and the existence of 
learning disabilities. An application of Bayes' Theorem provides a 
mathematical means for estimating the probability of the existence of 
learning disabilities when component disabilities are expressed in 
likelihood estimates. 

This study will (1) define a set of component disabilities which 
may be related to learning disabilities, (2) collect likelihood ratios 
for each component disability from experts in the field of learning dis
abilities, and (3) apply the "Bayesian revision of subjective probabil
ities" technique to the likelihood estimates for purposes of developing 
a procedure for the identification of children with learning disabilities. 
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The purpose of this questionnaire is to gather clinical esti
mates for component disabilities which may or may not be related to 
learning disabilities. If research studies in this area were conclu
sive, clinical estimates would not need to be gathered. The inclusion 
of the selected component disabilities should not be taken as evidence 
that they are factors exclusively related to learning disabilities. 
An outline format has been used as a framework for this instrument. 
The major headings are central processes and are defined for your con
venience in estimating percentages. 

Game Rules 

You are requested to follow these game rules when considering 
the component disabilities: 

Please use the definition which is given for each component 
disability. 

Base your estimates on your experience and subjective intuition. 

Component disabilities are assumed to be age-related and within 
the K-12 school population. 

Assume integrity of peripheral senses of the children with learning 
disabilities. 

As you consider each component disability, conceive each as being 
severe enough by itself to interfere with learning. 

Directions for Completing the Questionnaire 

1. Read directions a, b, and c before completing direction two. 

a. Read the definition for each component disability. 

b. In the blank labeled L.D. write your estimate of the per
centage of children with learning disabilities who are 
likely to have this component disability. 

c. In the blank labeled Non L.D. write your estimate of the 
percentage of children without learning disabilities who 
are likely to have this component disability. 

2. After completing direction one, go over the questionnaire again 
for the purpose of noting relationships among the component 
disabilities. 
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a. Scan the definitions of the component disabilities again. 

b. Based on your clinical experience, if you think that any 
component disability is related to any other component dis
ability write the number(s) of the related component disabil
ities in the appropriate box on the answer sheet for direction 
two. For example, if you estimate components 1 and 2 are 
related to 3, write 1 and 2 in the box numbered 3 and 3 in 
the boxes number 1 and 2, etc. 

SAMPLE BOXES: 

If you think that a certain component disability is not 
related to any other disability, please leave the appropriate 
box blank. 

Examples 

As an example for direction one, consider a hypothetical com
ponent disability such as: 

Toe tapping deficit—an impairment in the child's ability 
to respond quickly and consistently in toe tapping 
activities. 

LD % Non LD % 

After reading the definition, you are asked to consider the 
learning disability population you have observed in your clinical work. 
What percentage of this population do you estimate exhibit a "toe 
tapping" deficit severe enough to be a handicap in learning? For our 
example, let us assume this estimate to be x% of the learning dis
ability population. 

Now consider the same definition and think about the normal 
population, including all other handicaps. What percentage of this 
remaining population do you estimate exhibit a "toe tapping" deficit? 
For our example, let us assume an estimate of y%. Please record your 
answers on the questionnaire as follows: 

LD % Non LD % 
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While completing the estimates for the component disabilities, 
the thought may occur to you that one component disability may lead 
you to expect finding an associated component disability. Therefore, 
as an example for direction two, consider the hypothetical "toe 
tapping" deficit defined above. If you have clinically observed this 
hypothetical deficit, you might also expect to find a related "patty-
calce" deficit. If you think these hypothetical deficits are directly 
related, you would place the number for "toe tapping" in the "patty-
cake" box and the number for "patty-cake" in the "toe tapping" box. 

PLEASE NOTE: 

1. The non-learning disability population, for the purposes of 
this study, includes all normal as well as all exceptional children 
other than children with learning disabilities. 

2. In some cases the percentage for the non-learning disability 
population may be higher than for the learning disability population. 
The inclusion of the component disabilities found in this questionnaire 
does not reflect a a necessary relationship to the learning disability 
population. 

3. The percentages need not add to 100%. 

4. If you estimate a certain component disability is found equally 
-in both populations, record an equal percentage for both categories. 

5. There are no incorrect answers. 

6. You may find it helpful to separate the pages when completing 
direction two, and spread them out for ease in filling out the answer 
sheet. 

THANK YOU FOR YOUR COOPERATION. Please discard the instructions 
and return the questionnaire and answer sheet in the enclosed self-
addressed envelope. 



QUESTIONNAIRE 

Corrine E. Kass and John F. Wissink 

Sensory Orientation—the process by which the child shows a 
physiological or functional orientation of the sensory recep
tors to the states of (a) arousal, (b) body awareness, (c) dis
crimination of sensory information, and (d) sensory coordination. 

A. Arousal means the excitability of the 
sensory receptors. 

1. Attention deficit—an impairment 
in the child's ability to focus 
on specific sensory input. LD % Non LD % 

Hyperexcitability—an impairment 
in the child's ability to control 
the arousal of his sensory re
ceptors . LD % Non LD_ 

Hypoexcitability—an impairment 
in the activation of the child's 
sensory receptors. LD % Non LD_ 

4. Perseveration—an impairment in 
the child's ability to switch 
focus—i.e., the termination of 
activation of certain sensory 
receptors. LD % Non LD_ 

Body Awareness means the recognition 
of the spatial and temporal location 
of sensory input. 

5. Body balance deficit—an impairment 
in the child's ability to maintain 
equilibrium. LD % Non LD_ 

6. Spatial deficit—an impairment 
in the child's ability to relate 
to two or more objects in space. LD % Non LD_ 

7. Temporal deficit—an impairment 
in the child's ability to locate 
himself within a time perspective. LD % Non LD_ 
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8. Visual pursuit deficit—an impair
ment in the child's ability to 
follow visual stimuli LD % Non LD % 

9. Auditory direction deficit—an 
impairment in the child's ability 
to locate the origin of auditory 
sensory input. LD % Non LD_ 

10. Maturational lag—an impairment 
in the development of the child's 
body awareness system. LD % Non LD_ 

Discrimination of sensory information 
means the ability to note differences 
within any one sensory system. 

11. Auditory discrimination deficit— 
an impairment in the child's 
ability to note differences 
within the auditory sensory 
system. LD % Non LD_ 

12. Visual discrimination deficit— 
an impairment in the child's 
ability to note differences 
with the visual sensory system. LD % Non LD % 

13. Kinesthetic discrimination defi
cit—an impairment in the child's 
ability to note differences 
within the kinesthetic (muscle 
sensation) sensory system. LD % Non LD % 

14. Tactile discrimination deficit— 
an impairment in the child's 
ability to note differences 
within the tactile (touch) sen
sory system. LD % Non LD % 

D. Sensory Coordination means the inte
gration of two or more sensory systems. 

15. Vicual-haptic (kinesthetic and 
tactile) coordination deficit— 
an impairment in the child's 
ability to receive and associate 
information from visual and hap-
tic sensory systems. LD % Non LD % 
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16. Auditory-visual coordination 
deficit—an impairment in the 
child's ability to receive and 
associate information from the 
auditory and visual sensory 
systems. LD % Non LD 

17. Auditory-haptic coordination 
deficit—an impairment in the 
child's ability to receive and 
associate information from the 
auditory and haptic sensory 
systems. LD % Non LD 

18. Auditory-visual-haptic coordina
tion deficit—an impairment in 
the child's ability to receive 
the same information from the 
auditory, visual, and haptic 
systems. LD % Non LD 

Memory—The process by which the child shows (a) immediate re
trieval of sensory information, (b) storing of sensory impressions 
through rehearsal, and (c) delayed retrieval of organized material. 

19. Visual short-term memory span 
deficit—an impairment in the 
child's ability to retrieve 
immediately a match of the 
visual stimulus input. LD % Non LD 

20. Auditory short-term memory 
deficit—an impairment in the 
child's ability to retrieve 
immediately a match of the 
auditory stimulus input. LD % Non LD 

21. Rehearsal deficit—an impairment 
in the child's method of storing 
the match of the sensory input 
for later recall. LD % Non LD 

22. Long-term memory deficit—an 
impairment in the child's ability 
to retrieve stored material at a 
delayed time after stimulus 
input. LD % Non LD % 
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III. Reception—the process by which meaning is attached to external 
or internal stimuli without being aware of the specific stimuli. 

23. Visual figure-ground deficit— 
an impairment in the child's 
ability to gain meaning from 
the appropriate visual stimuli 
while ignoring inappropriate 
visual stimuli. LD % Non LD % 

24. Listening comprehension deficit— 
an impairment in the child's 
ability to gain meaning from the 
appropriate auditory stimuli. LD % Non LD_ 

25. Visual closure deficit—an im
pairment in the child's ability 
to gain meaning from incomplete 
visual stimuli. LD % Non LD 

26. Auditory closure deficit—an 
impairment in the child's 
ability to gain meaning from 
incomplete auditory stimuli. LD % Non LD_ 

27. Reading comprehension deficit— 
an impairment in the child1s 
ability to gain meaning from 
the printed page. LD % Non LD_ 

228. Mathematical comprehension defi
cit—an impairment in the child's 
ability to gain meaning from the 
appropriate quantitative symbols. LD % Non LD_ 

29. Social comprehension deficit—an 
impairment in the child's ability 
to gain meaning from the appro
priate interpersonal stimuli. LD % Non LD_ 

IV. Expression—the process by which meaning is communicated. 

30. Oral expression deficit—an im
pairment in the child's ability 
to communicate meaning through 
the spoken word. LD % Non LD_ 

31. Writing deficit—an impairment 
in the child's ability to com
municate meaning through the 
written word. LD % Non LD 



32. Body language deficit—an impair
ment in the child's ability to 
communicate meaning through ges
tures and other physical move
ments. LD % Non LD % 

33. Quantitative deficit—an impair
ment in the child's ability to 
communicate meaning through a 
mathematical system. LD % Non LD % 

34. Affect deficit—an impairment in 
the child's ability to communi
cate meaning through appropriate 
emotional reaction. LD % Non LD % 

Integration—the process by which separately learned components 
from the processes of sensory orientation, memory, reception, 
ane expression are unified and compacted into one internal rep
resentation or gestalt (the whole is more than the sum of its 
parts). 

35. Visualization deficit—an impair
ment in the child's ability to 
synthesize sensory inputs into 
visual representations. LD % Non LD % 

36. Sound blending deficit—an im
pairment in the child's ability 
to synthesize sounds into an in
ternal representation. LD % Non LD 

37. Prediction deficit—an impair
ment in the child's ability to 
recognize a match between his 
performance and his internal 
representations. LD % Non LD_ 

38. Monitoring deficit—an impair
ment in the child's ability to 
recognize dissonance between 
his performance and his internal 
representations. LD % Non LD 

39. Visual speed of perception 
deficit—an impairment in the 
child's ability to respond 
quickly and consistently from 
internal visual representations. LD % Non LD % 
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40. Auditory speed of perception 
deficit—an impairment in the 
child's ability to respond 
quickly and consistently from 
internal auditory represen
tations. LD % Non LD % 

Question: What percentage of school-aged children (K-12) have learning 
disabilities? % (Please do not specify a range). 
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Likelihood Ratios for PIAT Reading Comprehension 

Likelihood Likelihood 
Ratio Score Ratio 

10,000. 52 1.55 
10,000. 53 1.22 
10,000. 54 .89 
10,000. 55 .73 
10,000. 56 .60 
10,000. 57 .49 
10,000. 58 .38 
10,000. 59 .32 
10,000. 60 .28 
10,000. 61 .24 
10,000. 62 .19 
10,000. 63 .17 
10,000. 64 .15 
10,000. 65 .13 
10,000. 66 .11 
1,146. 67 .10 
1,217. 68 .096 
984.75 69 .089 
449.25 70 .08 
204.53 71 .07 
145.177 72 .07 
97.76 73 .07 
62.28 74 .07 
35.50 75 .08 
26.06 76 .09 
18.62 77 .10 
13.16 78 .12 
8.33 79 .16 
6.39 80 .21 
4.81 81 .01 
3.61 82 .01 
2.46 83 .01 
1.96 84 .01 
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Likelihood Ratios for PSLT - Abstract/Concrete 

Likelihood Likelihood 
Ratio Score Ratio 

10,000. 14 1.56 

5,298. 15 1.16 

290.75 . 16 .87 

119.38 17 .64 

59.52 18 .48 

32.39 19 .35 

19.56 20 .25 

12.41 21 .17 

8.28 22 .11 

5.71 23 .07 

4.03 24 .03 

5.80 25 .006 

2.12 
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Table B.3. Likelihood Ratios for Stanford Reading Sound Blending 

Likelihood Likelihood 
Score Ratio Score Ratio 

0 10,000. 19 9.62 

1 10,000. 20 7.26 

2 10,000. 21 5.34 

3 10,000. 22 4.00 

5 9,599.20 23 3.0666 

6 1,953.70 24 2.31 

7 1,207.6 25 1.71 

8 616.21 26 1.31 

9 412.97 27 .99 

10 323.52 28 .71 

11 155.76 29 .53 

12 100.55 30 .39 

13 71.08 31 .27 

14 48.63 32 .18 

15 33.24 33 .12 

16 24.42 34 .07 

17 18.02 35 .05 

18 12.74 36 .04 
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Likelihood Likelihood 
Score Ratio Score Ratio 

0 10,000. 
1 10,000. 
2 10,000. 
3 10,000. 
4 10,000. 
5 10,000. 
6 10,000. 
7 10,000. 
8 10,000. 
9 10,000. 
10 10,000. 
11 10,000. 
12 10,000. 
13 10,000. 
14 10,000. 
15 10,000. 
16 10,000. 
17 10,000. 
18 10,000. 
19 10,000. 
20 10,000. 
21 10,000. 
22 10,000. 
23 .91 
24 1.77 
25 1.66 
26 1.57 
27 2.26 
28 2.43 
29 2.71 
30 3.02 
31 3.33 
32 3.80 
33 3.96 
34 4.32 
35 4.44 
36 4.62 
37 4.76 
38 4.81 
39 4.86 
40 4.83 
41 4.76 
42 4.59 

43 4.50 
44 4.15 
45 4.02 
46 3.66 
47 3.38 
48 3.15 
49 2.70 
50 2.53 
51 2.09 
52 .1.87 
53 1.61 
54 1.29 
55 1.17 
56 .84 
57 .74 
58 .57 
59 .43 
60 .36 
61 .22 
62 .19 
63 .12 
64 .09 
65 .06 
66 .03 
67 .02 
68 .01 
69 .01 
70 .01 
71 .01 
72 .01 
73 .01 
74 .01 
75 .01 
76 .01 
77 .01 
78 .01 
79 .01 
80 .01 
81 .01 
82 .01 
83 .01 
84 .01 
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Table C.l. Raw Scores for Learning Disabled Sample 

PIAT Abstract/ Stanford PIAT 
Reading Concrete Blending Math 

Subject Raw Score Raw Score Raw Score Score 

1 42 8 15 43 
2 50 12 17 46 
3 31 17 6 38 
4 28 7 14 48 
5 39 16 9 45 
6 55 10 16 55 
7 47 14 13 43 
8 43 9 23 50 
9 42 17 5 61 
10 46 10 19 47 
11 45 14 22 57 
12 28 9 9 45 
13 34 4 13 46 
14 39 8 26 46 
15 44 16 23 42 
16 42 16 23 49 
17 40 12 5 45 
18 37 18 2 59 
19 41 17 23 60 
20 42 19 16 47 
21 47 15 24 47 
22 32 8 16 54 
23 41 13 10 46 
24 33 5 7 57 
25 31 8 10 44 
26 49 17 9 65 
27 34 6 6 42 
28 59 8 27 58 
29 45 8 24 46 
30 30 7 2 41 
31 39 8 2 51 
32 28 4 4 51 
33 29 8 11 41 
34 30 9 6 41 
35 43 8 27 50 
36 41 7 7 40 
37 48 7 15 53 
38 42 16 26 45 
39 43 16 25 51 
40 45 13 27 48 



103 

Table C.2. Raw Scores for Non-Learning Sample 

PIAT Abstract/ Stanford PIAT 
Reading Concrete Blending Math 

Subject Raw Score Raw Score Raw Score Score 

41 58 16 27 47 
42 54 13 30 58 
43 67 21 34 67 
44 53 13 30 49 
45 49 15 33 55 
46 50 18 35 58 
47 54 20 32 65 
48 75 18 32 67 
49 65 25 34 68 
50 52 14 34 60 
51 52 15 24 50 
52 65 21 28 45 
53 51 20 19 65 
54 60 18 33 62 
55 56 18 35 62 
56 63 17 30 66 
57 69 21 33 61 
58 54 21 34 58 
59 61 21 34 64 
60 45 21 28 57 
61 69 8 27 71 
62 74 21 36 74 
63 65 16 35 59 
64 72 17 27 62 
65 55 21 33 63 
66 59 15 34 68 
67 63 16 35 65 
68 73 24 34 61 
69 65 16 35 71 
70 60 16 26 50 
71 72 20 35 70 
72 74 17 36 73 
73 56 17 32 50 
74 77 25 33 71 
75 71 18 34 68 
76 56 20 35 64 
77 63 18 32 69 
78 68 20 36 82 
79 75 18 27 63 
80 70 22 35 71 
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TASK PACKET 

GROUP # STUDENT # 



LOOK AT POEM NUMBER 1 BELOW. THIS KIND OF POEM IS CALLED A 

LIMERICK. BELOW THAT ONE YOU WILL SEE NUMBER 2. THE SECOND 

ONE IS NOT FINISHED. USE NUMBER 1 AS AN EXAMPLE AND THEN YOU 

FINISH NUMBER 2 OR NUMBER 3 IN YOUR OWN WORDS TO MAKE YOUR 

OWN LIMERICK. 

(1) There once was a boy name of Fred 
Who never got up out of bed 
He shot lots of pool 
He skipped lots of school 
And so he's got mush in his head. 

(2) I once knew a girl with a nose 
So long it could reach to her toes 

(3) There once was a man with a cat 
Who stuffed it inside of his hat 



THE NUMBERS IN EACH LINE MAKE A PATTERN. FIND THE 

ORDER AND WRITE IN THE NEXT TWO NUMBERS THAT BELONG 

THERE. 

1. 2 4 6 8 10 

2. 1 2 4 7 11 

3. 40 32 25 19 14 

4. 10 1 11 2 12 

5. 3 4 7 12 19 
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REMEMBER THE TAPE RECORDER MUST BE RESET 

TRY TO SOLVE THESE WORD PROBLEMS. THEY ARE FUN PUZZLES TO MAKE YOU 

THINK. 

A row of ducks was walking down a path. There were two ducks in 
front of a duck. There were two ducks behind a duck. There was 
a duck with a duck in front of it and a duck behind it. How 
many ducks were there? 

There were two Indians in a canoe rowing up a stream. One of 
them was 6 feet 4 inches tall. The other was 6 feet tall. The 
taller one was the shorter one's son. But the shorter one was 
not the taller one's father. How was the shorter one related 
to the taller one? 
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HERE IS A LIST OF FOODS WITH THE PRICE OF EACH ONE ALSO. 

ANSWER THE QUESTIONS BELOW IT. 

1. How many apples cost the same as a dozen oranges? 

2. How many bunches of carrots cost the same as 3 pineapples? 

3. How many bunches of carrots cost the same as a watermelon? 

A. How many pounds of grapes cost the same as 3 dozen oranges? 

5. How many melons cost the same as 3 boxes of raspberries? 

Apples are 3 for 20£ 
Bananas are 5<? each 
Carrots are 2 bunches for 25<? 
Grapes are 2 lbs. for 45£ 

Oranges are 600 a dozen 
Melons are 30c each 
Pineapples are 3 for a dollar 
Raspberries are 40<? a box 
Watermelons are $1.25 
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Table E.l. Coded Scores of Learning Disabled Subjects for Getting 
the Information 

Student 
I.D. 1 2 3 4 5 

Problems 
6 7 8 9 10 11 12 13 Total 

1 2 2 2 2 2 1 1 1 1 1 4 2 2 23 
2 3 3 3 5 4 5 3 5 5 1 3 4 2 46 
3 3 3 5 5 3 5 3 3 3 3 3 4 4 47 
4 3 3 5 3 3 5 3 1 5 3 3 3 3 43 
5 4 5 2 3 3 5 4 2 2 2 4 2 2 40 
6 5 4 3 5 5 5 2 5 5 5 5 2 2 53 
7 2 2 2 2 2 5 5 5 2 2 3 3 2 37 
8 2 2 2 2 2 5 4 2 5 2 3 2 3 36 
9 5 .5 5 2 2 5 5 5 5 3 5 4 4 50 
10 3 3 3 2 3 3 3 3 3 3 3 3 4 39 
11 5 5 4 4 2 5 2 2 2 2 3 2 2 40 
12 3 3 3 3 4 5 2 2 2 2 4 2 2 37 
13 5 5 3 5 5 5 4 4 4 4 4 2 2 37 
14 2 2 2 2 2 5 3 3 3 3 3 3 2 35 
15 5 4 4 4 4 5 1 1 1 1 4 2 5 41 
16 5 5 5 5 5 5 2 5 5 5 5 2 2 58 
17 5 3 3 3 2 5 5 5 5 5 3 2 2 48 
18 5 5 5 5 5 5 5 5 5 5 5 1 2 58 
19 5 2 2 5 5 5 5 5 5 5 3 2 2 51 
20 3 3 3 4 4 5 2 3 3 3 3 4 4 42 
21 4 4 4 4 4 5 4 3 1 1 4 4 2 44 
22 4 2 4 5 4 5 1 5 1 1 3 2 2 39 
23 4 3 3 3 4 5 3 1 1 1 3 3 3 37 
24 3 2 2 2 4 5 1 1 1 1 2 2 1 27 
25 4 4 5 4 5 5 3 3 3 3 2 3 4 48 
26 5 5 5 5 5 5 5 5 5 5 3 2 2 57 
27 5 5 2 2 2 5 5 5 5 5 2 2 2 47 
28 5 5 5 5 5 5 5 5 5 5 4 4 4 62 
29 3 3 5 3 3 5 5 5 5 5 3 3 3 51 
30 5 4 5 4 4 5 3 2 2 2 4 2 2 44 
31 4 4 4 4 3 5 4 4 5 2 3 3 2 47 
32 3 4 4 3 3 5 3 3 1 2 2. 2 2 37 
33 5 3 3 2 2 5 5 3 2 2 4 4 3 44 
34 5 5 3 4 3 5 3 2 2 2 3 2 1 40 
35 5 5 2 2 3 5 1 1 5 5 4 3 4 45 
36 3 3 1 1 1 5 2 3 5 5 5 2 2 38 
37 5 5 5 5 5 5 5 5 5 5 3 3 2 58 
38 5 3 3 2 3 5 5 2 5 5 2 3 4 46 
39 5 5 5 3 3 5 5 5 5 5 3 3 3 55 
40 3 5 <-> o 3 3 3 5 3 3 3 3 3 3 45 
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Coded Scores of Learning Disabled Students for 
Understanding the Problem 

Problems 
1 2 3 4 5 6 7 8 9 10 11 12 13 
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Table E.3. Coded Scores of Learning Disabled Subjects for Solving 
the Problem 

Subject Problems 
I.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 Total 

1 1 1 1 1 1 5 3 1 1 1 1 1 1 18 
2 1 1 1 1 1 7 1 4 5 2 1 1 1 27 
3 2 5 4 3 2 7 1 4 5 2 1 1 1 44 
4 5 3 7 4 3 7 5 1 7 4 4 1 6 57 
5 5 3 1 3 5 7 1 1 1 1 1 1 1 31 
6 5 5 4 5 5 7 4 4 7 1 4 1 1 53 
7 1 1 1 1 1 7 7 3 7 1 4 5 1 40 
8 1 1 1 1 1 7 1 3 7 1 

JL 1 1 4 30 
9 7 7 5 1 1 7 5 4 7 2 4 7 4 61 
10 5 4 5 1 5 1 1 1 1 1 1 1 1 28 
11 5 5 4 4 1 7 1 1 7 1 6 1 1 44 
12 1 1 1 1 7 7 1 1 1 1 4 2 1 27 
13 7 7 1 7 4 4 4 5 1 1 1 1 48 
14 1 1 1 1 1 7 1 1 1 1 1 1 1 19 
15 5 4 4 4 5 7 1 1 1 1 4 1 4 42 
16 5 5 5 5 5 7 4 5 7 3 4 4 3 62 
17 5 4 3 1 1 4 1 7 4 4 1 1 41 
18 7 7 7 6 7 7 4 7 7 6 1 2 1 69 
19 7 7 3 5 7 4 7 7 4 1 4 1 69 
20 3 4 1 1 1 7 5 5 7 4 1 1 1 41 
21 3 1 1 1 1 7 1 1 1 1 4 1 1 24 
22 1 1 1 1 1 7 4 4 1 1 1 4 1 28 
23 1 1 1 1 3 7 2 2 2 2 4 1 4 31 
24 7 1 1 1 1 1 1 1 1 1 4 1 1 22 
25 4 3 1 1 5 7 6 4 2 4 1 4 1 43 
26 7 7 6 5 3 7 6 7 7 1 4 1 4 65 
27 3 3 3 3 3 7 1 6 7 1 1 2 2 42 
28 • 7 5 7 6 7 7 4 4 5 2 4 1 4 62 
29 2 5 4 2 1 7 5 5 5 4 4 1 1 46 
30 1 1 1 1 1 7 4 1 1 1 4 1 1 25 
31 1 4 4 3 5 7 5 4 7 1 4 1 1 47 
32 7 4 3 1 1 7 1 1 2 1 1 1 1 31 
33 5 5 5 2 2 7 5 5 5 2 4 2 1 50 
34 7 7 4 2 2 5 1 1 1 1 4 1 1 37 
35 5 5 4 4 5 5 3 4 5 5 4 1 1 51 
36 2 2 2 2 7 4 4 2 2 4 2 1 1 36 
37 5 5 5 5 5 7 1 5 7 1 4 1 1 52 
38 3 1 3 3 1 7 2 4 1 2 4 1 4 36 
39 7 7 7 2 5 7 2 2 7 2 4 1 1 54 
40 5 5 5 5 5 7 5 5 7 5 4 1 1 60 
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Table E.4. Scores of Non-Learning Disabled for Getting the Information 

Student Problems 
I.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 Total 

41 5 5 5 5 5 5 2 5 5 5 5 5 5 62 
42 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
43 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
44 5 5 5 5 5 5 5 5 5 5 5 4 5 64 
45 5 5 5 5 5 . 5 5 5 5 5 5 5 5 65 
46 5 5 5 5 5 5 5 5 3 3 5 3 5 59 
47 5 5 5 3 5 5 3 3 5 3 5 3 5 55 
48 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
49 5 5 5 3 5 5 5 5 5 5 5 3 5 61 
50 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
51 5 5 5 5 5 5 5 5 5 1 4 4 2 56 
52 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
53 5 5 5 5 5 5 5 1 1 1 5 2 5 50 
54 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
55 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
56 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
57 5 5 5 5 3 5 5 5 5 5 5 5 5 63 
58 5 5 5 5 5 5 5 5 5 5 5 3 5 63 
59 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
60 5 5 5 5 5 5 5 5 5 5 3 3 5 61 
61 5 5 5 5 5 5 5 5 5 5 3 3 2 58 
62 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
63 5 5 5 5 5 5 5 5 5 5 5 3 5 63 
64 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
65 5 5 5 5 5 5 5 1 5 5 3 3 5 57 
66 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
67 5 5 5 5 5 5 5 5 5 5 5 4 1 60 
68 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
69 5 5 5 5 5 5 3 5 5 5 5 3 3 59 
70 3 5 4 3 5 5 2 2 5 3 3 2 5 49 
71 5 5 5 5 5 5 5 5 5 5 3 5 5 63 
72 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
73 5 5 5 5 5 5 5 5 3 3 5 3 5 59 
74 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
75 5 5 2 5 5 5 5 5 5 3 5 5 5 60 
76 5 5 5 5 5 5 5 5 5 3 5 3 5 61 
77 3 3 5 5 5 5 3 3 5 3 5 3 1 49 
78 5 5 5 5 5 5 5 5 5 5 3 5 5 63 
79 5 5 5 5 5 5 5 5 5 5 3 5 5 63 
80 5 5 5 5 5 5 5 5 5 5 5 5 5 65 
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Table E.5. Scores of Non-Learning Disabled Subjects for Understanding 
the Problem 

Student 
I.D. 1 2 3 4 5 

Problems 
6 7 8 9 10 11 12 13 Total 

41 3 2 3 1 2 3 3 1 3 1 1 1 3 27 
42 3 3 3 3 3 3 3 3 3 3 2 2 2 36 
43 3 2 2 2 3 3 1 1 3 1 1 1 2 25 
44 3 3 2 3 3 3 2 3 3 2 1 1 1 30 
45 3 3 3 2 3 3 3 3 3 3 1 1 2 33 
46 3 3 3 2 3 3 2 3 3 1 1 1 2 30 
47 3 3 2 2 2 3 1 2 3 1 1 1 2 27 
48 3 3 3 3 3 3 3 3 3 3 2 1 2 35 
49 3 3 3 1 3 3 3 3 3 3 2 1 3 34 
50 3 3 3 3 3 3 3 1 3 3 2 3 2 39 
51 3 3 3 2 2 3 1 1 1 1 1 1 1 23 
52 3 3 3 2 3 3 1 1 2 2 1 2 1 27 
53 3 3 3 2 3 3 3 1 1 1 1 1 1 26 
54 3 3 3 3 3 3 3 3 3 3 1 1 2 34 
55 3 3 3 3 3 3 3 3 3 3 3 3 2 38 
56 3 3 3 3 3 3 3 3 3 3 1 3 3 34 
57 3 3 3 3 1 3 3 3 2 3 3 1 2 33 
58 3 3 2 1 1 3 3 3 3 1 1 1 3 28 
59 3 3 2 1 3 3 3 3 3 3 2 1 3 33 
60 3 1 2 3 1 2 3 2 2 3 2 1 2 27 
61 1 3 3 3 3 3 3 3 3 3 1 1 3 33 
62 3 1 3 3 3 3 3 3 3 3 2 1 1 32 
63 3 2 2 2 3 3 1 1 3 1 1 1 3 33 
64 3 1 3 1 1 3 1 3 3 2 3 1 2 35 
65 3 3 3 3 3 3 3 3 3 3 1 1 2 34 
66 3 3 3 3 3 3 3 3 3 3 1 3 3 37 
67 3 3 3 3 3 3 1 3 3 1 1 1 2 30 
68 3 2 2 2 3 3 3 2 3 1 3 2 3 32 
69 3 3 3 3 3 3 3 3 3 3 1 1 2 34 
70 3 3 3 2 3 3 2 1 3 1 3 3 1 37 
71 3 3 2 3 3 3 3 3 3 3 3 1 2 35 
72 3 3 3 3 3 3 3 3 3 3 1 1 3 35 
73 3 3 3 1 3 3 3 2 3 1 1 1 2 29 
74 3 3 3 3 3 3 1 3 3 1 1 3 1 31 
75 3 3 2 2 3 3 3 3 3 1 1 1 2 29 
76 3 3 3 3 3 3 3 3 3 3 2 1 2 35 
77 3 3 3 3 3 3 3 1 2 3 1 1 1 31 
78 3 3 3 3 3 3 3 3 3 3 3 3 3 39 
79 3 3 2 3 3 3 3 2 3 3 2 3 2 32 
80 3 3 3 3 3 3 3 3 3 3 3 3 3 39 
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Table E.6. Coded Scores of Non-Learning Disabled Subjects for Solving 
the Problem 

Student 
I.D. 1 2 3 4 5 

Problems 
6 7 8 9 10 11 12 13 Total 

41 7 6 7 4 4 7 7 4 7 2 4 1 7 67 
42 7 7 7 7 7 7 7 7 7 7 4 4 6 84 
43 7 6 7 6 7 7 2 1 7 1 1 2 4 57 
44 7 7 5 7 7 6 7 7 6 4 1 1 71 
45 7 7 7 6 7 7 7 7 7 7 4 4 4 81 
46 5 7 7 4 7 7 6 7 7 4 4 4 6 75 
47 7 7 4 7 4 4 7 4 4 4 6 68 
48 7 7 7 7 7 7 7 5 7 7 6 2 4 80 
49 7 7 7 4 7 7 7 7 7 7 6 4 7 84 
50 7 7 7 7 7 7 7 2 7 7 6 7 6 84 
51 7 7 7 6 7 2 1 1 2 4 1 1 52 
52 4 7 7 4 4 4 4 1 3 57 
53 5 7 7 6 7 7 7 2 2 2 4 1 1 58 
54 7 7 7 6 7 7 7 7 7 7 1 2 6 78 
55 7 7 7 7 7 7 7 7 7 7 7 6 90 
56 7 7 7 7 1 7 7 7 7 7 4 7 7 82 
57 7 7 7 5 1 7 7 7 6 7 7 2 6 76 
58 4 1 1 7 5 5 5 1 4 1 7 51 
59 7 7 6 1 7 7 7 7 7 7 6 4 7 80 
60 7 4 6 7 4 5 4 4 5 4 2 4 60 
61 1 7 5 5 7 7 7 7 7 4 4 7 73 
62 5 7 7 7 7 7 4 7 7 7 4 4 6 78 
63 4 4 7 2 2 7 1 4 4 4 52 
64 7 4 7 4 1 7 4 7 7 6 7 4 4 69 
65 7 7 7 5 7 7 5 7 7 6 4 4 6 78 
66 7 7 7 7 7 7 7 7 7 7 4 7 7 88 
67 7 7 7 7 7 7 1 7 5 4 4 1 6 70 
68 6 6 7 7 7 5 7 4 7 4 7 78 
69 7 7 7 7 7 7 7 7 7 7 4 4 4 82 
70 5 7 5 4 7 7 6 1 7 2 7 7 6 71 
71 7 7 6 7 7 7 7 7 7 7 7 4 4 84 
72 7 7 7 7 7 7 6 7 7 7 4 1 7 74 
73 7 2 7 7 5 7 1 4 1 6 62 
74 7 7 7 7 7 7 4 7 7 4 4 7 4 79 
75 7 5 6 4 7 7 7 7 7 4 4 1 6 72 
76 7 7 7 7 7 7 7 7 7 7 4 1 4 79 
77 7 5 5 5 7 7 4 5 7 5 4 4 4 69 
78 7 7 7 7 7 7 7 7 7 7 7 7 7 91 
79 7 7 3 7 7 7 7 6 7 7 4 7 6 82 
80 7 7 7 7 7 7 7 7 7 7 7 7 7 91 
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Identification: #1 

Apples are 3, there are 3 apples, so, 20 times 3 is 20 is 3, oh, 

how many applies cost the same, how many . . . same, how many apples 

cost the same as a dozen oranges? Hum, oh, that would be 12, and, how 

many apples cost the same as a dozen oranges? I don't know. Zero, 

zero, 4. $4.00 then, ok. How many bunches of carrots cost the same as 

3 pineapples? Three pineapples foi* $1. Uh, 4. Oh man, let's see, ok, 

four. How many bunches, uh, how many bunches of carrots cost the same 

as a watermelon? Watermelons are $1.25 and carrots are 2, so, $1.25, 

$1.25 times 250- Five, 2, 10, 12, and 1, 5, put your zero, 2 is 10 and 

1 is 5 then add 5, 2, 10 carry the 1, 6, $60.25. Okay, how many lbs. 

cost the same as 3 dozen oranges?; 60c, 2 lbs. 60 times 4 is zero, 

carry the zero, 24, times, $2.40. How many melons cost the same as 3 

boxes of raspberries? Raspberries are 40<?/box and melons are 30£ each. 

And, hum, 30 plus 40 is 70c, 70$, ok, um. That's 70£. (Mumbles, asks 

instructions on next section) 

A row of ducks was walking down the path, there were 2 ducks in 

front of a duck, in front of a duck, there were 2 ducks behind a duck, 

there was a duck with a duck in front of it, and a duck behind it. How 

many ducks were there? Let's see, hum, if there was 1 row of ducks, 

well how many does a row consist of? I'll say 6. A duck in front of 

that is 7, and 7, then 9, ok, then 10, 12. 12.' Ok! Then I'll draw a 

picture of a duck here, ok, (howl) there. 

There were 2 indians in a canoe, rowing up a stream, one of them 

was 6' 4" tall, the other one was 6' tall. The taller one was the 
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shorter, was the shorter, was the shorter, uh, son, but the shorter one 

was not as tall as his father. How many was the shorter related to the 

taller? Huh, I don't understand this. Well, rowing in a canoe, put 

these in onesey's, twosey's, put indian, indian 1, indian 2, and 1 is 

4, we'll put 4.6 here, let's see 12, and this one is 6'. Ok. The 

shorter one sat in the front??? Ok, I'll say this one went down the 

river, and they met a real tall bridge, while the 6' one was just short 

enough to get under, but the 6' 4" one wasn't as tall. Well why, well 

then if he was related to him, and, oh, I get it! 01c, so, they're 

rowing down the river and, the young, the young, and the father one is 

6' tall, they come to a bridge and the 6' 4" man, the um, the um, would 

jump out of the boat and swim till they got under the bridge, and the 

other guy would row, but I guess then I would times 6 times 6 is 36 and 

then I'd add 4 which is 36, 37, 38, 39, 40. Forty inches tall al

together, and um, some people are bigger than the other people, but 

that doesn't matter because some people grow taller than the other ones. 

Depends, you know, how, no, I well, uh, well, it just how tall they are. 

Well, in a book I've seen, Jim's Book of World Records, there was a 

tallest, uh the tallest man in the world was his father and the tallest 

man was about 8' tall, his father was only 2', so, it can happen that 

one can be taller than the other and still be related. 

Two, ok, page 3. Oh, no! Ok, 2 plus 4 is 6 plus two is 8 plus 

2 is 10, and then 2 plus 10 is 12, 12 plus 2 is 14. One plus 1 is 2 

plus 2 is 4 and 4 plus 3 is 7 plus 4 more is 11 plus 3 is 14 then plus 

4 plus 14, 4 plus 4 is 8 then move down the 1, is 18, ok, 40 minus, 
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minus 40, oh, 40 minus 12, uh, um, 8 nope. Forty minus 9 is 3, 1, 2, 1, 

oh, I got it, 4, 40 times 10, oh, wait, plus 10, 40 right, 10 is 30 plus 

2 is 32. Then, 32 minus 25, 1, 12, 7, and 17, uh, I would get 17, ok, 

so, then that would be 19 and 14, so there (mumble) 13, no, then 7, no, 

12, 12, then 9, ok, 9, 10 minus 1 is 9 is 10, 10, wait, 10 plus 1 is 11, 

11, 2 is 12, and 14 and 18, 34, 7, 9, 3, 3 times 12 equals, 3 plus 4 

equals 7, 7 plus 5 equals 12, 12 plus 12, 13, 14, 15, ...19, 6 is 19, so 

6 plus 19 is 19, 20, 21, ...26, 26, ok 26, then uh, so, let's see, then 

26, 27, 28,..33. Page 4. 

There once was a boy name, name of, was a boy name of Fred, who 

never got up out of bed, he liked, he shot lots of pool, and skipped 

lots of school and so he got mush, mush in his head. I once knew a girl 

with a nose so it couldn't reach, it could reach her toes, nose, her 

nose was so long, her nose, her nose was so long, her nose was so long, 

she had to pose, had to pose as an old flute in the circus, cir-cus, 

all the kids, circus, (mumbles) and one day it was so cold her nose 

froze. And one day it got so cold her nose froze like a bike. Ha, 

that's pretty good. 

There once was man with a cat, who stuffed it inside of his hat, 

and the cat was very fat, and the cat was very fat, his hair, his hair, 

a-i-r, was like a mat, mat, and one day, mat mat, bat, hat, sat, and 

one day, he sat on his mat, he sat on his mat, mat, and died, and died, 

d-i-e-d. 0k, I better go back and check the first page. Ok, I'm done. 
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Identification: #13 

A row of ducks was walking, walking down a path, though there 

were 2 ducks in front of a duck, three were 2 ducks behind a duck, there 

was a duck with a duck in front of it and a duck behind it. How many 

ducks were there? A row of ducks ... in front of 1 duck, there were 

2 ducks behind . . . how many ducks were there? Eight, 8 ducks. 

There were two indians in a can, rowing up a stream one of them 

was 6' 4" tall, the other was 6', 6' tall, tell one was the short on, 

one, on son, short ones son, but the short one was not the tallest, 

taller ones father. Who was the shortest one related to the taller 

one? Let's see, there 2 indians in a canoe . . . How, who was the 

shortest one related to the taller one? Yes. 

Ok, 2, 4, 6, 8, 10, 12, 14. One, 2, 1, 2, 4, 7, 11, 1, 2, 4, 

7, 8, 9, 10, 11, . . . 16, . . .22, the next one would be 22. Let's 

see, 40, 32, 29, 25, 19, 14 . . . 42, 40, 31, 32, 32, 32, 34, 35, 32, 

31. I don't understand this, let me see, um, let me see, 40, 32, 20, 

19, 14, 14, 15, 16 . . . 25, ok, the next one would be 14, 13, 12, 14, 

13, 12, . . . 9, 9, 9, 8, 7, . . .4 and that's going to be 4, got that. 

Ten, 1, 11, 2, 12, 3, 13, I got that. Three, 4, 7, 12, 9, 3, 4, 6, 7, 

8, 9, . . .12, . . .19, (whispers) and then, 36, ok the next page. 

Look at the problem #1 below, this kind of // is called a, oh, 

ok. There once was a boy named Fred, who never got up out of bed, he 

shout lot of pool, and kept lots of, ditched lots of school, and so 

he's got much, mush in his head. I once knew a girl with a nose so 

long it curled, the reason to her toes, risk to her toes. I once knew 
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a girl with a nose so long it curled, the reasons, rich to her toes, 

she was, she had a big nose, n-o-s-e, nose, she fell (spells out words) 

to the ground and church (shir) and more people with long nose, a nose, 

n-o-s-e period. There once was a man with a cat who stafed, stafed, 

stafted it into, inside of his hat, but the man in, no didn't know that 

cat (spells out words) that the cat died in his hat, but the man didn't 

know that his cat would die in his hat. 

01c, how many applies cost, cost the same of a dollars orange? 

How many apples cost the same of the orange? Let's see, the orange cost 

60<? and the apples cost 3£ for 20, so that would mean that (whispers) 

you could buy 3, 6, 9 apples. 01c, how many bunches, branches of carrots 

cost the sum of 3, (mumbles) pine ... let's see pin, are 3 for $1, how 

much do bunches of carrots cost? Ok, carrots cost, olc, carrots cost are 

2 for 25c, for $1 you could buy 4. How many branches of carrots cost 

the same as a watermelon? Watermelon are $1.25, and carrots are still, 

carrots cost, carrots are 2 for $1, was it 25, 4, 5. Ok, how much 

limbs of grapes, ok, how many lbs. of grapes the sum of, wait, how many 

lbs. of grapes cost the sum of $3 oranges?, $3 worth of oranges? Ok, 

let me see, (mumbles) 45 into $3, (whispers) so, let me see um, ok, the 

grapes cost 22 ounce for 45c, um, $3 or.orange, let's see, er will go 

into $3, 2 times 8, 4 and 4 is 8, 10, 0, that's 8, 9, 90, oh, 90, let's 

see, 1, 2, 3, 0, 5, 10, 15, put the 5 down here carry the 1, 4 and 4 is 

8, 9, 10, 11, 12, 13, so you could buy 5, 10, 15 ... 30 gives you 9, up 

there, and 4 is 8, 16, 17, 18 ... 26, 26, oooo, ok, 26 and 45, 9, and 

5, 10, 15 ... 40 and 4 down here, oh, that'd be 0 down here, 4 and 4 
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is 8, 9, 10, 11, ... 33, 33, 30, 1, 2, 3, ... 8. Eight of them you can 

buy. How many mel, melons cost the same as 3 boxes of ooo, I can't, 

raisins, 3 boxes of, how much melons, (whispers) that's the end. 

Identification: #29 

Try to solve these word problems, they are fun puzzles to make 

you think. A row of ducks was walking down a path there were 2 ducks in 

front of a duck, there were 2 ducks behind a duck, there were a duck 

with a duck in front of it and a duck behind it. How many ducks were 

there? Ok, ok, there a row of duck, then 2 ducks in front, there 2 

ducks behind a duck, there was a duck with a duck in front of a duck, 

that makes 3, and a duck behind it. How many ducks were there? Nine. 

There were two indians in a canoe, rowing up a stream one of 

them was 6' 4" tall, the other one was 6' tall, the taller one was the 

shorter one's son, but the shorter one was not the taller one's father. 

How was the shorter one related to the taller one? Ok, there's two 

indians... related to the taller one? I don't know, that's hard. Ok, 

(repeats question) they were, I don't know, they were both indians, 

and they were both 6', one of them was 6' 4", so they were both pretty 

tall. 

How many apples cost the same as a dozen oranges? Ok, apples 

are 3 for 20<?, oranges are 60 a dozen, yeah, (repeats question) apples 

are 3 for 20, oranges are 60 a dozen, so, 3 for 20, I don't know that 

one. How many bunches of carrots cost the same as 3 pineapples? Ok, 

pineapples are 3 for $1, carrots are 2 bunches for 25, (repeats ques

tion) oh, carrots are 2 bunches for 25 would be 2, 4, 6, 8, would be 
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8 bunches. Three, no, yeah, 3. How many bunches of carrots cost the 

same as a watermelon? A watermelon is $1.25, carrots are 2 bunches for 

25, so that would be, let's see, 25, 50, 75, $1, $1.25 would be 5 

bunches of carrots. Four. How many lbs. of grapes cost the same as a 

dozen oranges? That'd be, grapes are, grapes are 2 lbs for 45$, and 

oranges are 60 a dozen (repeats question) 3 dozen oranges could be, 

let's see $1.50, 60, 70, 80, $1.80, so it'd take $1.80 and 45 into 

$1.80 would be, 45 and 45 would be 90, 110, 20, 35, 135, another 45 

would be let's see, 5, would be 175, no, 175, wait, let's see (repeats 

question) so, 3 boxes, 3 dozen oranges?, I'll pass that one. Five. 

How many melons cost the same as 3 boxes of raspberries? (Repeats ques

tion) Ok, vyatermelons are $1.25, raspberries are 40<: a box, ok, how 

melons cost the same...raspberries? 01c, 3 times 40 is let's see, 40, 

50, 60, 70, 80....is 120, $1.20 is 3 boxes of raspberries, and how many 

melons... raspberries? One, 1 melon costs the same as 3 boxes of rasp

berries. 

There once was a boy name Fred who never got up out of bed, he 

shot lots of pool, he skipped out of school, and so he got much in his 

something, and so he got much in his head. 0k, I once knew a girl with 

a nose so long it could reach to her nose, toes. There once was a man 

with a cat who stuffed it inside his hat and, there once was a man, 

there once was a man...his hat but the cat didn't think it was funny at 

that, oh yeah, wait, there once was a man...his hat, but the cat did not 

think that was, no, there once was a man...his hat, but the man thought 

it was funny but the cat thought it was funny at that. 
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The numbers in each line make a pattern, find the order and 

write in the next 2 numbers that belong there...2, 4, 6, 8, 10, 12, 14. 

One, 2, 4, 7, 11, so that would be, ok, 1, 2, ok, 4, 5, 6, 7, that would 

be 3 between 4 and 7, 3 times to get to 7, 7, 11, is 7, 8, 9, 10, 11, it 

took 4 times, no, yeah, it took 4 times, this time it took 5, 11, 12, 

13,...16, yeah, let me check, 12, 13,...16, yea, the next one you add 6, 

you add that to 16, 17, 18...22, so that'd be 22, ok. Number three, 

40, 32, 25, 19, 14, that's going down, so start here and count how many 

numbers are between 14 and 19, 1, 2, 3, 4,..,10, no wait, 14, 15, 16, 

19 would be 5, let's see what's between 19 and 25, 19, 20, 21,...starts 

up real high and goes lower, so, check out 14 to 19, 14, 15, 16...IS, 

so the next one would be 4, so 14 subtract 14 subtract by 4 would be, 

14, 13, 12, 11, 10, so that'd be 10. The next one would be 3 from 10, 

9, 8, 7. 01c, number 4, 10, 1, 11, 2, 12, oh I know that one, so it's 

be 3, 13, the next one would be 3, 13, 3, 13. The last one 3, 4, 7, 

12, 19, let's see, 7 and 12, 7 and 12, 8, 9, 10, 11, 12, that's 5, and 

12 to 19 is, 12, 13, 14...19, skipping 2 I guess, ok, 19 is 20, 21..., 

would be 28, and the next one would be add 12 so that would be 38. 

That's all. 

Identification: #40 

Ok, there were 2 indians in a canoe rowing up a stream, one of 

them was 6' 4" tall, the other was 5' tall, the taller was shorter, the 

tall, the taller one was shorter on, son, but the shorter one was not 

the taller, oh, the shorter one's, the taller one was the shorter one's 

son, but the shorter one was not the taller one's father. How was the 
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shorter one related to the taller one? Two indians in a canoe, one of 

them was 6' 4" tall, the taller one was the shorter one's son, how, 

(repeats question) the taller one was the shorter one's son, oh, (re

peats question) the taller one was the shorter one's son, but the 

shorter one xjas not his father (mumbles) he must be adopted, ok, the 

taller one is the shorter one's, the taller one was the shorter one's 

son, but the shorter one was not the taller one's father, that's be

cause the taller one was the shorter one's son, I think, the shorter 

one was not the taller one's father, but the taller one was the shorter 

one's son, ok, because...hey, I have to ask you a question...reset the 

tape. (Mumbles) So the shorter one, the taller one was the shorter 

one's son because the shorter one is related to the taller one when 

cause the taller one was the shorter one's son. 

The numbers in each line make a pattern, find the order, yuk, 

the number in each line, the number in each line...the order and write 

in the next two numbers that belong there. Ok. 2, 4, 6, 8, 10, 12, 

14 because they're counting by 2's. Ok, 1, 2, 4, 7,...l, 2, 4, 7, 11, 

1, 2, 3, 4, ah, I know, 1, 2, 3, 4, 5, 5, 6, 9, 10, 11,...14, ok, it's 

going 1, 2, 3, 4, 5, 11, that'd be 16, and then 16, 6 to 16, that would 

be 1, 2, 4, 7, 11, 16 and 22 because they're going 1, 2, they're skip

ping 1, 2, 4, they're skipping 3, so they're skipping 2, ok, 1, 2, 

they're skipping 1, 2, 4, they're skipping 2, 4, 7, they're skipping 

3, 7, 11, they're skipping 4, 11 to 16 they're skipping 5, 16, 22, 

they're skipping 6. 40, 32, 25, 19, 14, ok, 40 they're skipping 5, 22, 

23, 24, yuk, 32, 33, 34...40, skipping 8, 25, 26,...32, they're skipping 
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7, 19, 20, 21...25 skipping 6, 14, 15...19, skipping 5, skip 4 that 

would be 4 from 14, that would be 10, skip 3 would be 8, 7, 10, so that 

goes 40, 32, 25, 19, 14, 10 and 7 cause they doing the same as above, 

but -they're going from higher to lower and they're skipping numbers like 

40 to 32 they skipped 8, 32 to 25 they skipped 7, and 25 to 19 they 

skipped 6, and 19 to 14 they skipped 5, and 14 to 10 they skipped 4, and 

10 into 7 they skipped 3. Next one number 4. 10, 1, 11, 2, 12, 3 and 

then 13 cause they're going 10, 11, 12, 13, then 1, 2, 3, 4, 1, 2, 3. 

Ok, number 5. 3, 4, 7, 12, 19, ok, this would be I, uh, 3, 4, is 1, 4 

to 7 is 3, 7, 12 is 5, 12, 19 is 7, ok, they're skipping 1, they're 

doing odd numbers, that's 1, 3, 5, 7, ok, so it would be 9, 18, 28, 

they're skipping so that would be 9 and then 11, 28 and 11, 9, 39, ok, 

would be 3, 4, 7, 12, 19, 28 then 39 cause they're skipping from 3, 4, 

is 1, from 4 to 7, 3, 7, 12, 5, 5., 19, 7, from 19 to 28, 9, and from 

28 to 39, 11, so they're odds, they're skipping odds, ok, I'm done. 

Identification #52 

The numbers in each line make a pattern, find the order and 

write in the next two numbers that belong there. Two, 4, 6, 8, 10, 2 

times 4 is 2, 4 from 6 is 2, so equals 2 numbers between each number, 

so that's 2, 4, 6, 8, 10, 12, 14. One, 2, 4, 7, 11, 1, 2, 4, 7, 11. 

Seven from 11 is 4, 4 from 7 is 3, 2 from 4 is 2, 1 from 2 is 1, so it 

forming a, um, larger pattern, so 4, so that'd make it 5, so 11 from 

what makes 5, 11 from 16, ok then 6, be 11 from 16 is 5, 16 from 7, 16 

from what, 16 from, um, 18 is 2, 4, 6, 20 is 4, 22 is 5, 6, 22 so ok, 

go to the next one...40, and 32, 25, 19, 14. Five, 19 from 14 is 5, 25 
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from 32 is 12, and 32 from 25 is 7 and 25 from 19 is 4, 19 and 14 is 5. 

It's not going in any order, hum?...6, 7, yea it is 8, 6, 6, um, 19, 4, 

5, so, 14 from, uh, 16 is, uh, is 2, 4, so, 14 from 16, 14 is 4, no, 

it's 2, so that'd be 18, 18 from 14 is 4. Ok...3, 18, um, 19, 17, from 

18 is 1, 8, uh, 16, 15, 10, 9, 10, 9, 10, 9, 12 from that equals 9, 12 

from 3, 3 from 12, no, 4 from 20 equals, 12 from 20, 12 from 13 is 1, 

12 from 18 is 6, 12 from 20, 12 from 19 is 7, 21, 10 would be 32, 3, 4, 

7, 12, 19...3 plus 4 is 7, 4 plus 7 is 12, 7 plus 12 is 19, 12 plus 19 

is um, hum?...12 plus 19, hum, oh dear, 2 plus 9 is 11, that'd be 31, 

oh god, this is big, 19, 10, 40, 50, yeah that's it. 

Try to solve these word problems, they are fun problems to make 

you think. A row of ducks was walking down a path, there were two 

ducks in front of a duck, and a, in front of a duck, there were two 

ducks behind a duck, there was a duck with a duck in front of it and a 

duck behind it. How many ducks were there? A row of ducks...in front 

of a duck, that's three ducks, there were two ducks behind a duck, that 

is um, 5 ducks, there was a duck with a duck, 7 ducks, in front of it, 

and a duck behind it, that's 8. How many ducks were there? Eight ducks. 

Are we supposed to write these answers down, yeah. There were 

two indians in a canoe rowing up a stream, one of them was 6' 4" tall 

the other was 6' tall, the taller was the shorter, shorter one's son, 

but the shorter one was not the taller one's father. How was the short

er one related to the taller one? Grandfather. 

Here is a list of foods with the price of each one also. An

swer the question below it. How many apples cost the same as a dozen 
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oranges? Apples 20c, 60c a dozen...20, 40, 60, 3 times 3 is 9, 9 

apples. How many bunches of carrots cost the same as 3 pineapples? 

That's $1, 2, 4, that's 8, 8 carrots, 8 bunches, yeah 8 bunches. How 

many bunches of carrots cost the same as a watermelon? Watermelon, 

$1.25, ui, 5, um, that's 10. How many lbs. of grapes cost the same as 

3 oranges? Three oranges for $1, no, 3 oranges for, they don't have 3 

oranges I guess...3 oranges, 3 dozen oranges, um, 3 times 60, yeah, 3 

times 60 is, um, 3 times 0 is 0, 3 times 6, 18, 180, $1.80, is a lb. of 

grapes is what 45<?, 45, $1.80, $1.80, um, 2, 3, times 45 is 3 times 5 

is 15, 3 times 4 is 12, 13, $1.30, and what was the other, $1.80, 3 

times 45, um, 3 times 45, I think it was 45, that's 3, 5, yea that's 

15, 175, so, that's 45 times 45 that's 80, that's it. So, that's 4, 

4 lbs. of grapes. Watermelons cost the same as 3 boxes of raspberries? 

Hum, raspberries, 40<? a box, I'm tired, how many boxes of raspberries, 

no, how many melons cost the same as 3 boxes of raspberries? Hum, 3 

times 40 is, 3 times 0 is 0, that's 120, 1...1 point, yeah, 5 left over, 

1 and, 145, I guess, I don't know. Go on to the other one. 

Look at the poem in number one, this kind of poem is called a 

lymric, below that one you will see number two. The second one is not 

finished, use the number as, number one as an example, then finish 

number two or three in your own xrords to make it a lymric. Once there 

was a boy named Fred, who never got up out of a bed, he shots lots of 

pool, and skipped lots of school, hum, I wish I could, and he's got 

much in his hand? In his head, and he's got to much, he's got mush in 

his head. I once knew a girl with a nose, so long it could reach to 

her toes, she liked. There once was a man with a hat, who stuffed it 
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in his hat, when he stuffed it inside his hat it made it very flat. 

When he did not have it in his hat he kept it under the mat, and people 

walked, it always talked about the cat that was flat. When he did not 

have the cat in his hat, he had it under the mat, so when people walked 

they always did talk, scratch that out, talk about the cat that was 

flat. End. 

Identification #8 

Shorter one was not the taller one's father. How was the short

er one related to the taller one? The taller one was the shorter one's 

son, uh hum, but the shorter... father. How were they related? It was 

his step-dad, no, no, the taller one was the shorter one's son, ah ha, 

one of them was 6' 4" tall, the other one was 6' tall, hum, the taller 

one son, but the shorter...(repeats question)... they were brothers, no. 

The shorter one...father, hum, (mumbles)... the shorter one wouldn't have 

no, the shorter one wasn't the taller one's father because the taller 

one, was the shorter one's father. The shorter one was not the taller 

one's father because the taller one was the shorter one's father, uh, 

father and son, and son. There we go. 

Here is a list of foods of each also, answer the questions be

low it. How many apples cost the same as a dozen oranges? How much 

are a dozen oranges? Oranges are 60c a dozen, 3 for 20<:, so if you get 

6, then that'd be 2, then that'd be 40 you'd have to get 18, no, 18, 

no, no, no, 6, 3, 20, and 3 more is 40, and 3 more, 3, 9, 9 oranges?... 

9 into 20?...no, I can't do it, 2, 3, times. How many apples, ok, 3 

are for 20, and then you get 3 more 6, you get 3 more, you get 9, so 
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you get 9, ha ha. How many bunches of carrots cost the same as 3 pine

apples? Carrots are 2 bunches for 35c, 3 pineapples, pineapples 3 for 

$1, 2 bunches is 8, 8 bunches you'd have. How many bunches cost the 

same as a watermelon? (Repeat) How much is a watermelon?...$1.25, how 

many bunches of carrots would that be? That would be (mumbles) 3 pine

apples, how much are 3 pineapples, 3 for $1, that can't be right, nope, 

nope, nope, that's 3, how many bunches of carrots, bunches of carrots 

are 25<? right? 01c, you get 2 bunches 2 times 4 is 8, right, how much 

is watermelon?... 10, this is 10 then,, 10 bunches. How many lbs. of 

grapes cost the same as 3 dozen oranges? Grapes are 2 lbs. for 45<?, 

oranges are 60$ a dozen...ok, that's 3 dozen oranges, ooo, 60 times 3 

is what, 60 times 3 is $1.80, ok, now, how many lbs. of grapes cost the 

same as $1.80? Grapes are 2 lbs. for 45, 2, 2, 4 and 4 is 8, 8, 

(mumbles), yeah 4 lbs. How many melons cost the same as 3 boxes of 

raspberries? (Repeat) Three boxes of raspberries, ah, 40c a box, 3 

boxes, 40 times 3 is what?...$1.20, ok, and how much are melons, melons 

are 30c each...30, that's 4, 4 melons, that was easy. 

Look at poem number one below, this kind of poem is called a 

lymric, below that one you will see #2, the second one is not finished, 

you use #1 as an example and when you finish #2 or #3 in your own words 

to make your own lymric. Hm, hm, hm, there once was a boy named Fred, 

who never got up out of bed, he shot lots of pool, and skipped lots of 

school and so he's got, and so he's got mooch in his head. I once knew 

a girl with a nose so long that it could reach her toes, hm, hm, hm. 

There once was a man with a cat who stuffed it inside for his hat, I 
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don't like that one. There once was a girl with a nose so long, as long 

it, it was so long it could her toes, as long as she stayed in bed, as 

long as she, she stayed in bed, bed, bed, she could see her boyfriend 

dead, she could, ha ha, that isn't right, could, co, c-o-, could, count, 

could, could, oh well, (mumbles) could bed, ned, red, bed, said, lead, 

head, head, ah ha, she could touch her head, she could, she could see 

her head, she could, c-o-u-t-e-1, hu, could, could, could, t-1, could, 

oh well, see her head, head, head, she could her head, she could see her 

head, see her head, see her head and .then she sat up and her nose could 

touch her toes, only to find it wasn't there, only to find it wasn't 

there, ta-da. (Mumbles) I once knew a girl with a nose it was so long 

that it, that it could reach her toes, as long as she stayed in bed, 

she could see her head, only to find it wasn't there, ok. 

Identification: #79 

With the price of each one also, answer the questions below it. 

Apples are, how many apples cost the same as a dozen oranges? Apples 

are 3 for 20<:, oranges are 60 for $1, uh, apples are 3 for 20<?, for 60<? 

you'd get 9 apples, so you'd get 9. How many apples, that'd be 9 

apples, ok. How many bunches of carrots cost the same as 3 pineapples? 

Bunches of carrots, carrots are 2 bunches for 25c, pineapples are 3 for 

$1, ah that might be, 2 bunches for 250, 4 bunches, 4 goes into $1, 8 

bunches for $1. How many bunches of carrots cost the same ap, a water

melon? Two bunches for 25c, watermelons are $1.25, so you gat 8 carrots 

for $1, 8 bunches of carrots for $1, you'd get 10 bunches for $1.25, ok. 

How many bunches of, how many lbs. of grapes cost the same as 3 dozen 
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oranges? Grapes are 2 lbs. for 45$, oranges are 60c, 3 dozen oranges, 

60 times 3 is $1.80, ok, $1.80, (repeat) and grapes are 2 lbs. for 45<:, 

90, 2 lbs. for 45<?, 4 lbs. would be 90, and 8 lbs. would be $1.90, ok, 

so it would be 8 lbs. How many melons cost the same as 3 boxes of 

raspberries? Melons, let's see, melons cost 30<: each, raspberries are 

40c? a box, that'd be $1.20 for 3 boxes of raspberries, and it's be 6, 

30<? each, so it's be 4 melons at 30c each, that'd be $1.20, ok. 

Look at the poem below, this kind of poem is called a lymric, 

below that one you will see #2, that .one is not finished, use #1 as an 

example and then finish #2 or #3 (mumbles) your own lymric. There once 

was a boy name Fred who never got up out of bed he shot lots of pool, 

he skipped lots of school, and so he's got mush in his head. I once 

knew a girl with a nose, so long it, so long it could reach her toes, 

her face, no, uh, try to get face in there, I'd better go on with the 

poem, her face, that her face had, now the last line, ok, I once knew 

a girl...reach her toes, each wart on her face had been in a race, it 

had been trampled for not keeping pace (mumbles) trampled for not keep

ing pace. 

Ok, next page, the numbers in each line make a pattern, find the 

order and write the next two numbers that belong there...2, 4, 6, 8, 10, 

it goes by 2's, so it's be 12, 14. One, 2, 3, 4, no, 1, 2, 4, 7, 11, 1, 

2, and 4, that'd be skip 2 there, 7 would be skipping 3, 11 would be 

skipping 3, no, 1, 2, skipping 1, 2, 4, that'd be skipping 2, 7 skipping 

3, and 11, skipping 4, let's see, skipping 1, skipping 2, skipping 3, 

skipping 4, skipping 5, would be 16, and then skipping 6 and 16 would be 
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22, olc...40, 32, would be 8, 25, 43, yeah would be 8, 25 is, from 32, 25 

from 32, 15, 25 from 5, would be 7, and then ah, 6 to 19, and then 5 to 

14, and then 3 to 11, ana 2 to 9, ok. And then 10, 1, 11, 2, 12, that's 

3 and 13, ok...3, 4, 7, 12, 19, 3 and 4 is 1 apart, 7 is 3 apart, 12 is 

5 apart, 19 is 7 apart, 1, 3, 5, 7, the next one would be 9 apart, 19 

and 9 would be 28, then the next one would be 11 apart, would be 39, 39, 

ok next page. 

A row of ducks was walking down a path, there were 2 ducks in 

front, there were 2 ducks in front of a duck, there were 2 ducks behind 

a duck, there was a duck with a duck in front of it, and a duck behind 

it. How many ducks were there? Ok, a row of ducks... there were 2 ducks 

in front of a duck, that's be 2 ducks on front of 1 duck, then there's 

2 ducks behind 1 duck, so that'd be 5 ducks, ok, there was a duck in 

front of it and a duck behind it, there was 2 ducks behind a duck, there 

was 2 ducks behind it, and a duck in front of it and a duck behind it, 

in front of what, there was a duck, a duck with a duck, now wait, there 

was a duck with a duck in front of a duck, and a duck behind it, 7 I 

guess, how confusing. 

There was two indians in a canoe rowing up stream, one of them 

was 6' 4" tall, the other one was 6' tall, the taller one was shorter, 

the taller one was the shorter one's son, but the shorter one was not 

the taller one's father. How was the shorter one related to the taller 

one? Let's see, one was 6' tall, the other one was 6' tall, the other 

one was the shorter one's son, but the shorter one was not the taller 

one's father, it's not his son, it's not your father, then you're his 

mother. I'll check this one just to see if (mumbles). 
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A row of ducks...how many ducks were there? Ok, there was 2 

ducks in front a duck, that makes 3 ducks, there 2 ducks behind a duck, 

that'd be, would be 4 ducks, there was a duck with a duck in front of 

it, with a duck behind it, uh uh, 6 ducks, I think, I don't know. 

Identification: #80 

The numbers in each line make a pattern, find the order and 

write in the next two numbers that belong there. Two, 4, 6, 8, 10, 12, 

14...1, 2, 4, 7, 11, 1 plus 1 is 2, 2 plus 2 is 4, 4 plus 3 is 7, 11 

plus 4, I mean 7 plus 4 is 11, 11 plus 5 is 16, 16 plus 6 is 22. Forty, 

32, 25, 19, 14, blank, blank...(repeat)...40, 32, 32 minus 7 is 25, 25 

minus 6 is 19, 19 minus 5 is 14, 14 minus 4 is 10, 10 minus 3 is 7... 

10, 1, 11, 2, 12, 3, 13...3, 4, 7, 12, 19, (repeat), (repeat) huh? 

(repeat) 3, 4, is 1, 4, 7, is 3, 7, 12 is 5, 12, 19 is 7, ahha, 19, 9 

must have heard is 28, 28 and 11, 39, I hope. 

Look at poem number one below, this kind of poem is called a 

lymrick, below that one you will see #2, the second one is not finished, 

use #1 as an example and finish #2 or #3 in your own words to make your 

own lymric. There once was a boy name of Fred, who never got up out of 

bed, he shot lots of pool, he was in bed, how did he shoot pool? He 

skipped lots of school, and so he's got mush in his head. Ok, I once 

knew a girl with a nose, so long it could reach to her toes, blank, 

blank, blank. There once was a man with a cat who stuffed it inside of 

his hat, uh ha, toes, nose, toes, rose, blows, grows, nose, toes, rose, 

blows, grows, nose, toes, rose, blows, grows, grows, (mumbles) grows, a 

nose, so long it could reach to her toes, she wore her brown gown, that 
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often fell down (chuckle) no, ok, try again, I once knew a girl...her 

toes, so long it could reach to her toes, uh toes, her toes, I once knew 

a girl...her toes. Well, there once was a man with a cat, who stuffed 

it inside of his hat, cat, hat, mat, fat, sat, pat, bat, that. There 

once was a man...his hat, the cat would mew, the man would bow-wow, and 

they'd get a lot of stares, uh, there once was a man...his hat, (repeat) 

can I skip this one? There once was a man...his hat, the hat was lined 

and so confined, the cat was as cozy as a bug in a rug, uh. There once 

was a man...his hat, the hat was fur lined, comfortable to a feline, 

cute, uh, there once was a man...hat was fur lined, quite cozy for the 

feline, oh shoot, I had it. There once was a man...the hat was fur 

lined, what did I just say? Quite cozy this feline, there once was a 

man...his hat, bada, bada, bada, there once was a man...his hat, the 

hat, the cat, the man (repeat) the cat, the cat, the hat, the cat (re

peat) the hat was fur lined and thus cozily confined the cat sat as 

comfy as that, no, oh dear, that's the best I can do, there once was a 

man...his hat, I forgot what I said, there once was a man...hat, the hat 

was fur lined, and, excuse me, capital, the hat was fur lined, and so 

comfy, cozy, confined, the cat was as happy as mat, let me think, cat, 

hat, mat, hat, the cat was as happy as that, that, as that, blat, grub, 

wait a minute, I'm getting off here, so comfy confined, the cat was as 

happy as, at, fat, cat, blat, rat, oooo, rat, but, but, but, mat, hat, 

cat, yat, pat, tat, rat, ahah, the cat, the cat, no, the cat, the cat, 

and so comfy confined, fully confined, and so comfy confined, the cat 

was not compelled to chase rats, oooo. There once was a boy name of 
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Fred...mush in his head. The cat (repeats several times) the hat, the 

cat made no room for a rat, the cat left no room for a rat, ok, dump but 

ok. I would have completely left the man out of this. There once was a 

man...his hat, the hat was fur lined, and so comfy confined, the cat 

left no room for a rat. TadaJ 

Here is a list of foods with the price of each one also, answer 

the questions below it. Apples are 3 for 20$, bananas are 5<? each, 

carrots are 2 bunches for 25<?, grapes are 2 lbs. for 45<?, oranges are 

60<? a dozen, melons are 30£ a dozen, I mean each, pineapples are 3 for 

$1, raspberries are 40<? a box, watermelons are $1.25, pretty good 

prices, I got an apple, 1 apple for 15c,...how many apples cost the same 

as a dozen oranges? Nine, can I just say 9, is that ok? That's ok, so 

that's all I can say I guess. How many bunches of carrots cost the same 

as 3 pineapples? Eight. How many bunches of carrots cost the same as a 

watermelon? Ten, 10, carrots are 2 bunches for 250, watermelons are 

$1.25, 2, 4, 6, 8, 10, 10, 10. How many lbs. of grapes cost the same as 

3 dozen oranges? Ah, we're getting trickier here, how many lbs. of 

grapes, grapes, grapes, oh, 2 lbs. for 45<?, the same as 3 dozen oranges? 

Three dozen oranges is $1.80, good thinking, 3 dozen oranges is $1.80, 

think how many times does 45 go into $1.80, I can't do that one. I know 

somewhere in that one, 45, 45 into $1.80, haha, try 4, that sounds good, 

oh yea, good, dump, 2 lbs. is 8 lbs. How many melons cost the same as 3 

boxes of raspberries? We didn't do anything with the bananas or the 

melons, oh, here's the melons, we left off the bananas, I'm heart broken. 

Melons, the same as raspberries, wait a minute (repeats) it's $1.20, 

4, I think. 



138 

Try to solve these word problems, they are fun puzzles to make 

you think. I don't know how to think. A row of ducks was walking down 

a path, there were 2 ducks in front of a duck, there were 2 ducks behind 

a duck, there was a duck with a duck in front of it and a duck behind 

it. How many ducks were there? Da, tada, tada, oh, 3, 2 in front of 1, 

2 in back, 3. 

There were two Indians in a canoe rowing up a stream, one of 

them was 6' 4" tall, the other one was 6' tall, the taller one was the 

shorter one's son, ons, one's you're missing the e, but the shorter one 

was not the taller one's father. How was the shorter one related to the 

taller one? Don't do this to me, one of them was 6' 4", was 4" shorter, 

the taller one was the shorter one's son, there's only 2 indians, ok, 

the 6? 4" guy is the son of this 6' guy, right, yeah, but the shorter 

one was not the father of the 6' 4", well these are Indians you see, and 

I don't understanding anything about indian relationships, no, uh, could 

it be possible that he had a 6' tall mother?, that's possible, indians 

are tall, some of them, it's possible, ok, I'll buy that, it's the best 

thing I can come up with, that's it, ok. 

(Mumbles) Ok, 2, 4, 6, 8, 10, 12, 14. One, 2, 4, 7, 11, 16, 22. 

Forty, 32, 25, 19, 14, 10, 7. Ten, 1, 11, 2, 12, 3, 13, 4, 14, 5, 15. 

Three, 4, 7, 12, 19, 39. There once was a boy name of Fred, who never 

got up out of bed...mush in his head. I once knew a girl with a nose... 

her toes, so long it could reach to her toes, blows, she has 3 people 

blow it, that's got to be the last line, she stood 6' 4", couldn't fit 
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through doors, and had 4 people who (chuckles) who, who, who, well any

how they blew her nose. Ok, babum, babum,...I'm signing off, it's been 

nice talking to you, you've been a great audience. Bye. 
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