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ABSTRACT 

The purpose of this study was to investigate the educa

tional judgment of third grade and learning disability (LD) 

teachers as a potential source of valuable information for de

signing a subjective screening procedure. The specific objec

tives of the study follow: 

1. To review the literature for studies related to Bayesian 

methodology and its implications for learning disability, 

prediction of school failure, and educational screening. 

2. To secure a national sample of LD teachers working at the 

elementary level and third grade teachers. 

3. To construct a survey instrument (questionnaire) describ

ing specific learning tasks and related reasons for fail

ure in educational terminology for soliciting educational 

judgment. 

4. To apply statistical procedures including the "Bayesian 

revision of subjective probabilities" to the returns on 

the questionnaire. 

Literature on Bayesian methodology and learning disability 

was limited to a series of studies currently underway at The Uni

versity of Arizona. Literature pertaining to educational screen

ing and prediction of school failure tended to concentrate on the 

xi 
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preschool age student and generally described the role of the 

teacher in screening as primarily an observer. 

Two teacher samples were selected for this study: (1) 150 

LD teachers and (2) 118 third grade teachers. The LD personnel 

were randomly selected from the membership list of the Division 

for Children with Learning Disabilities of the Council for Excep

tional Children. The third grade teacher sample was obtained from 

lists provided by teacher organizations in various states. 

A screening instrument was constructed with seven learning 

tasks reflecting a theoretical outline and the elementary school 

curriculum. Component disabilities from a different theoretical 

outline were restated as seven postulated reasons for failure for 

each task. Teachers were asked to estimate the percentage of 

students they would expect to fail each learning task and the per

centage who would fail the tasks for each of the stated reasons. 

The data collected from third and LD teachers in this 

study were of two types: (1) demographic data and (2) education

al judgment data. Demographic data were used to describe and 

compare the two teacher samples. Educational judgment data were 

analyzed both with traditional statistics in order to compare the 

two teacher groups and with Bayesian techniques in order to com

bine the expertise of the two teacher groups. The results are 

summarized below: 

1. The third grade and LD teachers were similar with respect 

to their practice orientations and teaching experience. 
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The LD teachers in general possessed more certificates 

and were better trained than the third grade teachers. 

2. The estimates of failure given bjj the third grade and LD 

teachers were generally similar and correlated. 

3. The teachers were in agreement on the relative weightings 

assigned to the reasons for failure related to specific 

learning tasks as demonstrated through the application 

of the coefficient of concordance. 

4. Likelihood ratios were calculated and ranked to isolate 

highly weighted reasons for failure. Task Two (verbal 

alphabet labeling) was found to be the best indicator of 

learning disability. Three reasons for failure from Task 

Two (restatements of the monitoring, auditory-visual co

ordination, and visual figure-ground deficits ) were found 

to be highly indicative of learning disability. The 

probability of learning disability given failure on Task 

Two due to the above three component disabilities was 99%. 

5. A comparison of these data and previous research indi

cated that there was some agreement concerning the etiol

ogy of learning disability among teachers, clinical 

experts, and actual empirical test results. 

Extensive research is needed before the designing of a 

specific screening procedure based on educational judgment can 

be contemplated. 



CHAPTER 1 

INTRODUCTION 

Failure in school tasks is a concern to the classroom 

teacher. There are a number of students in the elementary school 

population who fail school tasks repeatedly and who require spe

cial services . There are many reasons why students fail school 

tasks. Among these are handicaps served by special educators. 

This dissertation utilized a theoretical model of learning dis

ability (Kass 1971-73) to study teachers' knowledge of reasons 

for failure. In this theoretical formulation, learning disabil

ity is a complex condition comprised of a set of component dis

abilities, combining in a variety of causative ways to produce 

s chool failure. 

Identification remains the most important problem in 

getting early services to students with learning disability. 

Prior to the time when personnel trained to do in-depth diagno

sis of learning disability are able to see specific students, it 

is necessary to screen large elementary school populations eco

nomically and efficiently for possible learning disability. 

Dealing with identification is a daily problem of public 

school administrators, classroom teachers and special education 

teachers. These personnel must do so frequently without the 

1 
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ancillary help of school psychologists and medical teams and 

often without the clinical support of learning disability spe

cialists. Indeed, they must rely upon their previous experience 

with students who have had similar difficulty adjusting to the 

academic requirements of school, including those students who 

might later be identified as mentally retarded and emotionally 

disturbed. 

At the present time most experts would agree that there 

is no one procedure which allows us to identify learning disabil

ity. The most reliable method of identifying students in need of 

specialized services is through clinical diagnosis by an expert 

in learning disability. However, such personnel are generally 

not available to the schools due to economic considerations 

(clinical diagnosis is expensive) and lack of personnel (there 

are not enough clinicians to do the j ob). Such a procedure, 

then, does not provide the economical and efficient means neces

sary to locate those students in need of more intensive diagnos

tic and remedial services . 

Classroom teachers witness the failure of many students 

in the academic requirements of the elementary school curriculum. 

The components of the elementary school curriculum are generally 

divided into the academic areas of language arts (reading, writ

ing and speaking), mathematics, science (social and applied), 

and the arts (music, art and drama). While the early elementary 

years generally stress the acquisition of the basic skill 
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subjects, the emphasis changes to application of these skill 

areas in social studies, science, literature, etc., in the middle 

and upper elementary school years (Fleming 1963). School failure 

is particularly noticeable in the middle elementary school 

years—third and fourth grades—in those students who have not 

mastered the tool subjects of reading, writing, and arithmetic. 

While it might be desirable to identify the learning dis

abled child in the early grades, this task is complicated by the 

normal developmental differences among students as they acquire 

the academic school subjects. The handicap of learning disabil

ity is not necessarily synonymous with academic underachievement; 

however, an underlying disability is frequently manifested in 

school failure. The student with learning disability fails to 

acquire the basic school subjects. Many researchers have related 

certain correlates of disability to the processes of learning to 

read, write, and speak. Money (1962), Kass (1962), Johnson and 

Myklebust (1967), and Orton (1937) have identified specific de

coding abilities, such as auditory and visual perception skills, 

as contributing to students' failure to acquire skills in lan

guage arts. In the area of mathematics, Chalfant and Scheffelin 

(1969) have reviewed the research and concluded that cognitive 

abilities different from those involved in language arts were 

involved in the reading and writing of numerals and calculation 

skills. Kaliski (1962) related underachievement in mathematics 



to underlying component disabilities, such as deficits in spatial 

relationships and other visual perception abnormalities. 

Teachers' knowledge about why students fail on specific 

learning tasks is a potential source of valuable information for 

screening middle elementary school students. Thus, effective 

ways of utilizing the experiential background of teachers should 

be found and used in designing an initial learning disability 

identification procedure. 

Statement of the Problem 

The purpose of this study was to investigate the educa

tional judgment of teachers through a technique of eliciting 

subjective probabilities about expected failure of school tasks 

and about possible reasons for failure. Educational judgment in 

teachers is the result of an experiential background of working 

with students who fail specific learning tasks. 

The technique used in this study is called subjective 

screening. It utilizes information which teachers already have 

about why students fail on specific learning tasks. The tech

nique is based on the assumption that teachers can do more than 

simply observe and describe the specific behaviors of students 

who experience learning difficulty; teachers can also make in

ferences about the underlying reasons for failure if their re

sponses are elicited in an organized manner. A questionnaire 

organized according to school tasks and reasons for failure was 

the mechanism whereby subjective probability estimates could be 
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given by teachers who were asked to think about the learning 

problems of all the students in his or her experience. 

A screening procedure which utilizes the educational 

judgment of teachers in decisions about which children need 

special services would be (1) economical, since the primary per

sonnel (the teachers) are already available in the schools, 

(2) efficient, since it would not require the giving of time-

consuming individual tests to all students in a classroom, and 

(3) useful, in the sense that it would free the clinical per

sonnel from participation in the screening with more time for 

individual diagnosis and remedial programs for those students 

who have been identified by teachers. 

The sample in this study included two subsets; third 

grade teachers and learning disability teachers . The reasons 

for this combination were the following: 

1. A comparison could be made between differentiated experi

ences . While third grade teachers are familiar with the 

broad spectrum of learning problems, learning disability 

teachers work only with a handicapped population. 

2. A mathematical combination of the data from both sub

groups would provide synthesized perceptions of deviancy 

and normal variation in learning. 

3. The middle elementary school years are the best time to 

detect school failure since the basic skills are becoming 

automatized for most students. 
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Review of the Literature 

A review of selected literature is presented in this 

chapter. Extensive literature is available on screening tech

niques appropriate for the preschool or kindergarten child, but 

less attention has been given to identification of the learning 

disabled child in the middle elementary grades. A prominent ex

ample of an identification study at the kindergarten level is 

that of de Hirsch (1966). A review of early identification may 

be found in an unpublished paper by Hendrix (1973). These stud

ies are not included here unless there is a direct relationship 

to academic performance in the middle elementary years. 

The present review will deal with selected literature 

pertaining to three topics: (1) prediction of school failure, 

(2) educational screening, and (3) Bayesian methodology and its 

use in the identification of learning disability. 

Prediction of School Failure 

The ability of the kindergarten teacher to predict later 

school failure has been rather well documented. Some of the 

famous criminals (for example, Lee Harvey Oswald) were said to 

be identified in early school years. Studies conducted by 

Ferinden and Jacobsen (1970) and Haring and Ridgway (1971) re

affirmed the potential of teacher prediction in identifying chil

dren with learning disability. In the Ferinden and Jacobsen 

study, extensive testing indicated that experienced kindergarten 

teachers were 80% effective in identifying children who later 
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demonstrated learning problems. In the Haring and Ridgway study, 

teachers rated kindergarten students on characteristics of per

sonal appearance, gross motor coordination, and psychological 

characteristics such as memory and discrimination. The students 

were later given a wide range of tests which were not any more 

effective than teachers in predicting failure. Haring and Ridg

way concluded that kindergarten teachers were effective predic

tors when given a structured guide for observation. 

A plethora of studies have indicated that certain visual 

perception abilities (form perception and the reproduction of 

geometric forms) are related to the prediction of potential 

problems in learning to read in the first grade (Goins 1958, 

Koppitz 1958, Keogh 1963, Barrett 1965, and Buktenica 1968). 

Although most of these studies indicated that the reading failure 

patterns could be expected to continue into the middle and late 

elementary school grades, specific studies for prediction of 

school failure in other than kindergarten and first grade are 

rare. A study by Justison (1961) is one exception. Justison 
/ 

measured students' ability to copy six geometric figures in re

lation to reading skills, arithmetic achievement, language and 

non-language factors, and mental maturity. The study reported 

a significant positive correlation between the visual perception 

tasks and performance scores in third grade students. 

Kass (1969, p. 77), in a review of research in learning 

disability, suggested that correlates of the condition are "best 
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studied specifically, that is, relative to prediction, age, be

havior, and neurochemistry." Relative to prediction, she 

stated that "while teacher prediction seemed effective, an un

answered question is whether there is a correlation between pre

diction effectiveness and prevention." Age-related correlates 

may provide more promising information, and this study is' con

cerned with the little-studied middle school failures. 

Educational Screening 

Educational screening for the purpose of this review in

cludes (1) research related to group screening of children with 

learning disability and (2) research related to teacher observa

tion and judgment as a screening technique. 

Group Screening. Buktenica (1971) described the merits 

and limitations of group screening procedures for identifying 

potential learning difficulties . Although particular reference 

in this article was made to the use of these measures for iden

tifying children in the preschool years, the information would 

seem to be applicable to group screening procedures in general. 

Buktenica (1971, p. 380) stated that "Ideally group screening 

would (1) predict children who are a high risk for learning 

problems; (2) describe each child's learning characteristics; 

and (3) produce the information necessary for devising interven

tion [instruction ] programs aimed at prevention of learning dis

ability." In order to achieve these goals, changes have to be 

made in the type of information that is requested on screening 
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instruments as well as where and by whom screening is done. To 

meet these goals requires (1) matching the learner characteris

tics with appropriate methods of instruction and (2) developing 

screening procedures that are available to the general popula

tion. Buktenica (1971, p. 380) commented on the potential source 

of a type of information that would be desirable in screening in 

the following excerpt from the article: 

It seems that predictive potential can be maximized 
if the behavior measured is fairly typical of the indi
vidual and if the behavior is similar to what is required 
in the criterion situation .... Group screening situ
ations seem to have the potential to effect more con
gruence between learners and task. Since group 
instruments are given in the criterion setting—the class
room, not a laboratory—the characteristics of a learner 
are then assessed in a situation analogous to that in 
which he will be expected to learn. The situation clearly 
approximates a work sample in an attempt to find ready 
application to the classroom. 

Buktenica (1971) concluded that alternative group screen

ing approaches may be necessary in order to achieve early identi

fication and intervention related to the task and learner 

characteristics. 

Plentiful reports on large-scale screening projects from 

across the country has been one result of federal and state fund

ing patterns in special education over the past few years . In

dividual county and local school systems have designed a variety 

of large-scale screening procedures to meet their individual 

school-planning needs. 
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Some of the published results of such funding can be 

found in the following reports: Washington County [PennsylvaniaJ 

Public Schools (1968), Montgomery County [MarylandJ Public 

Schools (1968), Rosner £ Pittsburgh Public Schools] (1969), Skokie 

School District No. 68 £ Illinois ] (1969), Maine Township Diagnos

tic and Remedial Learning Center [Park Ridge, Illinois] (1968), 

Toledo Public Schools, Ohio (Pasch 1968), and Broome County 

School District, New York (Gold 1968). 

Other school districts have used standardized testing 

instruments for screening children with learning disability in

stead of designing their own procedure. Houston and Otto (1968) 

used the Slossen Intelligence Test and the Quick Test for screen

ing students with severe reading problems in grades two through 

nine. Swanson and Jacobson (1970) compared the use of the 

Weschler Intelligence Scale for Children (WISC) with the Slossen 

Intelligence Test (SIT) for purposes of identifying second grade 

students with learning disability. Although the SIT is quicker 

to administer than the WISC (20 minutes compared with approxi

mately one hour) and requires less training to give, the results 

of the study suggest that the SIT is not entirely satisfactory 

as a screening instrument for identifying LD at the second grade 

level. One reason the SIT may be unsatisfactory as compared 

with the WISC is explained in the authors' (Swanson and Jacobson 

1970, p. 320) comments on the results: 
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Many children with learning disabilities manifest 
significant discrepancies between verbal and nonverbal 
intellectual functions as measured by the WISC verbal 
and performance I.Q. scores. The data suggest that the 
SIT would underestimate the abilities of those children 
who have difficulty in the auditory or verbal areas, but 
not too well on the performance scale of the WISC. Thus, 
some children with learning disabilities might not be 
identified on the basis of the SIT scores . 

Teacher Observation and Judgment. Specific aids to the 

regular classroom and special education teachers for the detec

tion of children with learning disability were described in 

several articles. Bryant (1972), Early (1971), and Hammill 

(1971) all indicated the importance of teacher observations in 

the identification of learning disability and included specific 

resources for the teacher in the identification and evaluation 

process. 

Bryant (1972, p. 50) described the handicap of learning 

disability for the regular classroom teachers in a prominent 

professional educational magazine. He began by stating: 

Every experienced teacher has had in class a learning-
disabled child; probably several over the years. He may 
not have called the child "learning disabled"—the chances 
are better than even that he didn't. Yet the teacher can 
bring the child very clearly to mind because, while there 
didn't appear to be anything wrong with him, he just 
couldn't seem to learn to read, to write, to spell, or to 
add. The student he remembers wasn't blind or deaf, or 
otherwise affected with visual or hearing defects ; cer
tainly not recognizable ones. He wasn't mentally re
tarded; he wasn't physically handicapped; he didn't seem 
emotionally disturbed, at least not enough to block learn
ing so completely. But no matter what the teacher tried— 
techniques that worked fine with the majority of his pu
pils—it didn't help this one. It is just such children 
that we are now calling "learning disabled," and are try
ing to find ways to help. 



12 

Bryant (1972, p. 52) continued by suggesting that the 

teacher can "play a central role in the recognition of a child 

with learning disabilities." Specifically, Bryant stated that 

the teacher can help identify the learning disabled child by 

(1) determining whether the problem might not be due to missed 

instruction in one of the vital first steps in learning a skill, 

(2) making sure that there is a discrepancy in what the child 

can be expected to do and what he is being asked to do, (3) ob

serving the child for any vision and hearing problem that may 

be retarding the child's learning and referring to a specialist 

if necessary, and (4) evaluating the extent to which motivation 

is lacking, or how much a fear of failure or related emotional 

factors is interfering with the child's attention and concentra

tion. 

A variety of teacher rating scales for use in the class

room were described and evaluated in the literature. These il

lustrate a major way teacher information from the classroom can 

contribute to the screening and identification of learning dis

ability students. 

An extensive study of the incidence and nature of learn

ing disabilities was conducted by the Rocky Mountain Educational 

Laboratory (1969) in conjunction with the University of Oregon 

with 2,400 second grade children in eighty classrooms in eight 

states participating. The study described a three-level screen

ing procedure, the first of which included the application by 
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classroom teachers of a Classroom Screening Instrument (CSI) 

especially developed for the study. The CSI included information 

related to name, age, birthday, background, Draw-a-Man, and de

sign copying as well as a spelling test and behavioral indices of 

speech, visual, auditory, body-motoric, drawing-writing, reading, 

relational-conceptual, and social-emotional performance. The 

statement "What I like most about school" was also part of the 

CSI and was used to elicit additional language behavior. 

The Rocky Mountain Educational Laboratory (1969) study was 

one of the few research projects reviewed that made extensive 

use of the classroom teacher in the identification process . The 

results of the study indicated that classroom teachers could use 

the Classroom Screening Instrument with accuracy to identify 

children with varied learning problems, including learning dis

ability . 

Myklebust and Boshes (1969) developed the Pupil Behavior 

Rating Scale (PBRS) to be administered to teachers as an econom

ical and efficient means of identifying children with learning 

disabilities. In an exhaustive identification study of 2,767 

third and fourth graders, seven psychoeducational tests (includ

ing the PBRS) were administered to students in addition to oph-

thalmological, neurological, and electro-encephalographic 

examinations. The PBRS ranked second of forty-nine variables 

in discriminating normal from learning disabled children as de

fined by the Myklebust and Boshes "learning quotient." 
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The PRBS is composed of five categories with from four to 

eight items in each category. The specific categories that ap

pear on the Pupil Behavior Rating Scale follow: 

1. Auditory Comprehension and Listening 

a. Ability to follow direction 
b. Comprehension of class discussions 
c. Ability to retain information heard 
d. Comprehension of word meanings 

2. Spoken Language 

a. Ability to speak in complete sentences using accurate 
sentence structure 

b. Vocabulary ability 
c. Ability to recall words 
d. Ability to tell stories and relate experiences 
e. Ability to formulate ideas from isolated facts 

3. Orientation 

a. Promptness 
b. Spatial orientation 
c. Judgment of relationships 
d. Learning directions 

4. Behavior 

a. Cooperation 
b. Attention 
c. Ability to organize 
d. Ability to cope with new situations 
e. Social acceptance 
f. Acceptance of responsibility 
g. Completion of assignments 
h. Tactfulness 

5. Motor 

a. General coordination 
b. Balance 
c. Ability to manipulate utensils (Myklebust and 
Boshes 1969). 
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Bryan and McGrady (1972) studied the effectiveness of the 

Pupil Behavior Rating Scale for identifying learning disability 

students in grades three through six. The results indicated that 

teachers consistently rated the behavior of the learning disabil

ity group as less adequate than that of the control group. The 

authors (Bryan and McGrady 1972, p. 31) concluded that: 

. . . the results of the factor analysis of the PRBS 
support the use of this technique as an efficient, eco
nomical, and reliable method for screening children in 
the elementary schools to identify potential learning 
disabilities. By "potential" learning disabilities we 
mean that there is a need for an intensive evaluation to 
determine the exact nature of the learning disability, 
following use of the rating scale. 

Davids (1971) developed a rating scale that teachers 

could use for evaluating some specific classroom behaviors which 

have been found to contribute to school failure. The rating 

scale describes the syndrome known as "hyperkinesis" and requires 

that the teacher judge the student on a six-point rating scale 

comparing his disabilities in specific areas with the behaviors 

of other children. Teacher judgments were obtained in seven 

categories including hyperactivity, short attention span and 

poor powers of concentration, variability, impulsiveness and in

ability to delay gratification, irritability, explosiveness, and 

poor school work. Davids found the rating scale to be a useful 

tool when working with teachers but stated a need for further 

research on the effectiveness of the rating scale for identify

ing learning disability children. 



16 

Wold (1970) compiled a set of fourteen screening tests 

that the classroom teacher could administer to students suspected 

of having learning disability. The tests, which can be adminis

tered to children in grades one through six were selected, not 

only to identify the learning handicapped student, but also to 

offer the teacher specific information which may be helpful in 

programming classroom activities for the student. Wold (1970, 

p. vi) stated that "Classroom teachers have the closest and most 

sustaining contacts with children. This offers them the oppor

tunity to identify those with difficulties, and in turn, to offer 

them the remedial assistance they need." The teacher may select 

tests which are appropriate for the student's problem and grade 

level from the fourteen tests presented: 

Alphabet Writing—Spontaneous 
Alphabet Writing—From Dictation 
Sentence Writing—From Dictation 
Wold Sentence Copying Test 
MKM Visual Letter Recognition Test 
Haptic Letter Recognition Test 
MKM Auditory Letter Recognition Test 
Recognition Vocabulary Test 
Murroughs Phonovisual Test 
Gilmore Oral Reading Test 
Naming Test 
Piaget Right-Left Awareness Test 
Wold Visuo-Motor 
Wold Digit-Symbol Test 

Two projects (Wiggins 1968, Broadbent and Meehan 1971) 

described provisions for helping teachers develop some skills 

for identifying the learning disabled child in the elementary 

classroom. Wiggins, as part of a Title VI-A project in Denver, 

Colorado, described an in-service program for training the 
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regular classroom teacher to identify the educationally handi

capped child. The content of the program included acquainting 

the teachers with the learning characteristics of this popula

tion. Broadbent and Meehan investigated the use of an instruc

tional simulation model with elementary classroom teachers to 

help them learn to identify the learning disabled child. In the 

Broadbent-Meehan project, teachers participated in a workshop 

which included watching videotapes of three microsimulated class

room instruction situations in addition to more conventional 

activities. They concluded that the simulation workshop did im

prove the teacher observation skills needed to recognize learning 

disability. 

Meier, Cazier, and Giles (1970) have published a manual 

for identifying learning disabilities. The manual includes a 

screening instrument for teacher use entitled Individual Learning 

Disabilities Classroom Screening Instrument. The original in

strument was subdivided into eight scales: visual, auditory, 

speech, body/motoric, drawing/writing, reading, relational/ 

conceptual, and social/emotional. 

Jones (1971) also attempted to help the teacher make 

better observations in the identification process by providing 

a teacher guide to the special learning characteristics of the 

student with a high risk for a learning disability. Specifical

ly, an inability to work with symbols and to think abstractly 

were areas of primary concern in the observation list. 
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Role of the Teacher on Screening Teams. The importance 

of teacher referrals in team-oriented screening procedures was 

mentioned in a number of studies. In a study by Jacobson and 

Gibbs (1969), the teachers were asked to refer academic under

achieves that had not been identified through other screening 

procedures. The result was a considerable over-referral of stu

dents . Richards and Fowler (1970) specified more precisely the 

type of referral information that would be valuable from teach

ers . This included (1) their comments on a brief behavior 

checklist, (2) samples of the child's work, and (3) information 

from the child's school achievement records. Jacquot (1970) 

discussed how to coordinate the efforts of public school person

nel—including teachers—to provide the best identification pro

cedures for students. 

McClurg (1970) described the role of the interdisciplinary 

team in the early identification of dyslexia in school age chil

dren. The role of the teacher on the team was recognized as very 

important, particularly in the referral process whereby spotting 

symptoms could help initiate treatment procedures. McClurg 

specified the behavioral symptoms that kindergarten and first 

grade teachers could be aware of in order to detect dyslexia and 

related these to the McLeod (1969) Dyslexia Schedule created for 

a similar purpose. In addition, McClurg (1970) specified twelve 

behavioral characteristics which may be helpful to teachers in 
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the second through sixth grades for detecting dyslexia. The 

symptoms are summarized as follows: 

1. average or above average measured intelligence 
2. higher verbal than performance scores on the WISC 
3. impaired visual perception 
4. impaired auditory perception 
5. direction confusion including letter reversals 
6. specific reading, spelling, or writing problems 
7. encoding limitations 
8. limitations in motor coordination 
9. structural or functional speech disorders 
10. disorders of attention and perseveration 
11. unpredictable and disorganized behavior 
12. secondary psychological-emotional problems 

Bayesian Methodology in 
Learning Disability 

In previous research done at The University of Arizona, 

Bayesian methodology has been employed for dealing with the ques

tion of identification of learning disability (Wissink 1972, 

De Ruiter 1973). Bayesian statistics is a type of inferential 

statistics which require the application of Bayes' Theorem. 

Bayes theorem is defined by Schum (1969, p. 29) as a "rule for 

modifying or revising expressed probabilities in the light of 

new evidence." 

Robert Wood (1972, p. 630) in a review of a book on 

Bayesian statistics briefly described the background of the 

methodology in the following words: 

Thomas Bayes was an English clergyman and mathema
tician who lived in the first half of the eighteenth 
century. At the time he was working, Hume's ideas were 
ascendant and Bayes became deeply involved with the 
matter of induction from experience; in particular, he 
sought to express quantitatively the way in which prior 
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convictions about the state of the world are revised on 
the receipt of new evidence. The result of his cogita
tions was a theorem which specifies exactly how prior 
judgments and actual experience may be combined to pro
duce a current or posterior outlook on the object of 
uncertainty. The character of the posterior view nat
urally depends on the respective weights attached to 
the prior and the fresh sample. 

Bayesian statistics was not acclaimed widely at the time 

of Bayes nor was its usefulness recognized for many years there

after. Most authors credit L. J. Savage (1954) with the revival 

and clarification of the methodology for modern use. Extensive 

explanations of the methodology may be found in Savage (1954, 

1962), Edwards, Lindman, and Savage (1963), Cornfield (1969), 

Meyers and Collier (1970), Wood (1972), and Sheridan and Ferrell 

(in press). 

The application of Bayesian statistics to issues in edu

cational research is relatively rare. Wood (1972) briefly de

scribes the potential application of the methodology in general 

education for dealing with (1) educational prediction, (2) educa

tional evaluation, and (3) educational testing. 

In special education, the potential of the methodology 

may be realized in its contribution to the identification of 

learning disability by (1) handling information about learning 

disability in the absence of complete and definitive information 

about the specific factors that comprise the handicapping condi

tion, (2) revising and updating subjective information about 

learning disability as applicable test data become available, 

and (3) sequentially combining information about the important 
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factors in learning disability to yield an updated probability 

that the condition has been identified. 

Wissink (1972) studied subjective clinical judgments of 

learning disability experts in an identification procedure by 

employing a technique called the "Bayesian revision of subjective 

probabilities." The Bayesian technique permitted estimated prob

abilistic relationships to be made between a defined component 

disability (such as memory) and the existence of learning dis

ability which were combined formally to produce an estimate of 

the posterior probability of learning disability. A list of 

forty component disabilities in questionnaire form was sent by 

Wissink to the experts asking them to make the following subjec

tive estimates for each component disability: (1) the percent

age of learning-disability children who were likely to exhibit 

each component disability, and (2) the percentage of non-

learning-disability children who are likely to exhibit each com

ponent disability. A ratio between these two estimates yielded 

a weighting for each component disability in relation to learning 

disability. Wissink found that only five component disabilities 

would be necessary to identify learning disability at a 98% level 

of confidence. 

One of the results of the Wissink (1972) study was the 

delineation of a set of component disabilities thought to be 

causally related to learning disability. While the component 

disabilities were defined in psychoeducational terminology, they 
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were not directly related to the school failure of students with 

learning disability. A major question in this research was 

whether or not the component disabilities could be defined as 

descriptions of school behavior familiar to teacher as the rea

sons why children fail on specific learning tasks. 

Another result of the Wissink study was that the forty 

learning disability specialists were in essential agreement con

cerning the relative weightings assigned to the component dis

abilities . A question in this research was whether the 

subjective educational judgment of teachers could be as valuable 

in screening as expert clinical judgment. 

De Ruiter (1973) studied the Bayesian approach to the use 

of test data for the identification of learning disability in 

school-age children. Psychometric instruments were selected to 

measure a set of component disabilities judged to be highly 

diagnostic by the Wissink (1972) experts. Five test scores 

yielded a high percentage of correct classifications. In this 

study, the question was whether teacher judgments, which are more 

economical than tests, could be elicited for incorporation in a 

screening procedure which would be as effective as tests or 

experts. 

Bayes' theorem and other statistical measures were used 

in this study to evaluate the effectiveness of teacher responses 

in a questionnaire eliciting educational judgment as a potential 

source of information for future screening procedures. In 
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screening the school population for learning disability, it can 

be assumed that two results are possible: (1) the child belongs 

in a special service, or (2) the child does not belong in the 

service. Once the child is in the service, additional in-depth 

diagnosis can be administered. 



CHAPTER 2 

DESIGN OF THE INSTRUMENT 

The first step in this study was to design a survey in

strument (Appendix C) to see if teachers in a sample population 

could give educational information which could be potentially 

useful in screening children with learning disability. Current

ly, there is no suitable screening procedure and referral by 

classroom teachers is typically made simply on the basis of the 

child's failure to either adapt to classroom routine or to learn. 

This is almost certainly inefficient in view of the high cost and 

scarcity of clinical resources and the lack of teacher skill in 

distinguishing learning disability from other handicapping 

conditions. 

It is recognized that, although teachers may know a vast 

amount about the children with whom they work, information is 

only valuable in a potential screening procedure if it can be 

theoretically related to a coherent set of "symptoms" used for 

describing learning disability. 

The survey instrument in this study included two sec

tions: (1) learning tasks on which children could be expected 

to fail, and (2) reasons for failure. Two specific, but inter

related theoretical outlines were used as the basis for 

24 
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designing the questionnaire: a "States of Awareness" outline 

(Kass 1971-73) and a "Process" outline (Kass and Wissink 1972). 

These theoretical organizations provided a framework for describ

ing specific learning tasks and a framework for describing rea

sons for failure. Both the learning tasks and the reasons for 

failure were stated in terminology familiar to the classroom 

teachers. 

The general instructions (Appendix C) introducing the 

questionnaire to the teachers in the sample included the follow-

The questionnaire that follows is intended to be 
treated as though it were a thinking game. In fact, it 
is I As a player, your contributions are given in the 
form of estimates. The estimates you are asked to pro
vide are simply your educational judgments based upon 
your past and present experience as a teacher. But, 
educational judgment is not something that can be easily 
defined. It is the product of your past experience, 
but it includes not only the practice you have had in 
the classroom, but your training and the intuition you 
have developed for dealing with students' problems. 

The material for this game comes from the elemen
tary school curriculum and should be familiar to you. 
A variety of tasks are presented in an attempt to sam
ple the types of activities that are most common in the 
middle elementary years. They were also selected as 
representative of the types of tasks students tend to 
fail on in school. 

For each activity (task) described, you are asked 
to give two types of estimates; a task estimate and a 
reason estimate .... 

The reason estimates for any one task need not add 
up to 100%. There may be some overlap between the rea
sons and some important reasons may not be listed. 
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Designing the Learning Tasks 

The "States of Awareness" outline (Kass 1971-73) allows 

for the analysis of task requirements, and was used as a basis 

for designing the learning tasks. It is, briefly defined, a 

theory of instruction emphasizing what it takes for the learner 

to perform adequately on academic tasks. The "States of Aware -

ness" outline is presented below: 

1. Sensory Awareness: The activity requires the appro
priate sensory attention to the tasks. A child must 
be made aware of the presentation of the task as well 
as what parts of task require his attention. 

2. Labeling: The activity requires an identifying label 
for thetask, either in the form of one word or a 
group of words, verbal or nonverbal. Teachers pro
vide labels when new information is being presented 
as well as in response to the question, "What is it?" 

3. Defining: The activity requires an understanding of 
the task. Teachers provide examples or models of 
meaning and conceptualization, but insight must devel
op before the task has personal meaning.-

4. Integrating: The activity requires that the task be 
performed automatically. The teacher provides oppor
tunity for practicing the task so that it may become 
habitual. 

The "States of Awareness" outline as it progresses from 

sensory awareness to integrating can be viewed as describing a 

series of tasks from simple to complex. As students move 

through the academic curriculum of the first four years of ele

mentary school, tasks move from the early readiness level tasks 

which demand sensory awareness to the use of academic skills in 

more automatic and spontaneous ways which demand integrating. 
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The learning tasks for the questionnaire were designed 

(1) to sample the elementary curriculum in the skill subjects 

where learning disability children have been shown to fail, and 

(2) to relate these tasks to the "States of Awareness" outline. 

In this way, the tasks would have relevance and meaning for the 

classroom teachers in the sample, and at the same time would re

flect a theoretical organization necessary to generate testable 

hypotheses about why children fail on learning tasks. 

Seven learning tasks were designed to sample the elemen

tary curriculum as related to the "States of Awareness" outline. 

Because middle elementary school teachers were to be used in the 

sample, five of the seven tasks were designed at levels of de

fining or integrating. Although some labeling and sensory aware

ness will be required at the middle elementary level, most of 

the academic work during those years will have higher task de

mands . Table 1 presents the breakdown of tasks and how these 

relate to the "States of Awareness" outline. 

Each tasks from the questionnaire is described below 

within the "States of Awareness" outline. 

Sensory Awareness 

An activity at this level requires appropriate sensory 

attention to the tasks. A child must be made aware of the pre

sentation of the task as well as what parts of the task require 

his attention. 
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Table 1. Breakdown of Tasks 

Tasks 

Visual-Motor Copying 

Verbal Alphabet Labeling 

Listening for Absurdities 

Math Processes Quiz 

Oral Reading 

Oral Story Telling 

Writing from Dictation 

States of Awareness Outline 

Sensory Awareness 

Labeling 

Defining 

Defining 

Integrating 

Integrating 

Integrating 

Task One: Visual-Motor Copying. Figure 1 shows the task 

as it appeared in the questionnaire. 

Labeling 

An activity at this level requires an identifying label 

for the task, either in the form of one word or a group of words, 

verbal or nonverbal. Teachers provide labels when new informa

tion is being presented as well as in response to the question, 

"What is it?" 

Task Two: Verbal Alphabet Labeling. Figure 2 shows the 

task as it appeared in the questionnaire. 
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Task Instructions 

Have the student copy the design from grid "A" care
fully to grid "B'?. Transferring the design incor
rectly or taking more than two minutes for completion 
constitutes failure on this task. 

! 1 
•i 
Is y r". 

! 1 
•i 
Is y r". 

V 1 f 
> * 

A 
i tl 

A B 

Figure 1. Task One: Visual-Motor Copying 
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Task Instructions 

Have 
Five 

the student name each letter on the page orally, 
or more errors constitute failure on this task. 

R s V m I 

f A L u e 

g Y w c z 

d H b N J 

K q o 

t 

X P 

Figure 2. Task Two: Verbal Alphabet Labeling 
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Defining 

An activity at this level requires an understanding of 

the task. Teachers provide examples or models of meaning and 

conceptualization, but insight must develop before the task has 

personal meaning. 

Task Three: Listening for Absurdities. Figure 3 shows 

the task as it appeared in the questionnaire. 

Task Instructions 

Read the paragraphs below to the student. In each 
case, have the student indicate which sentence does 
not belong in the passage. Being unable to locate 
the incorrect sentence and verbalize why it does not 
belong in the passage constitutes failure on this 
task. 

Spring is a happy time of the year. Birds are 
making nests and raising families. Flowers are 
blooming and trees are budding. The days turn 
warm and sunny. The children are eager to re
turn to school after the long summer holiday. 
The nights are getting shorter and the days 
longer. 

It was Jane's job to decorate the basement for 
the Halloween party. She started by picking 
all the spring flowers that were blooming in 
the garden. On her way home from school she 
had stopped to pick up the gold and red maple 
leaves from the yards and had purchased a few 
pumpkins to use on the tables . She had the 
basement ready for the party long before her 
friends arrived. 

Figure 3. Task Three: Listening for Absurdities 
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Task Four: Math Processes Quiz. Figure 4 shows the task 

as it appeared in the questionnaire. 

Task Instructions 

Present the student with the array of numbers shown 
below. Read the problems listed out loud to the stu
dent and instruct him to find the number in the pat
tern which is the answer to the problem and circle it 
with his pencil. Circling three or more numbers in
appropriately and/or taking more than one minute to 
circle the answer on four or more problems consti
tutes failure on this task. 

11 2 7 13-3 5X3 

10 6 4 
2 X 2  9 + 5  

5 + 3 7 + 4 

15 3 14 7 + 2  9  *  3  

13 8 9 
14 * 2 14-8 

(Numbers) (Problems) 

Figure 4. Task Four: Math Processes Quiz 



Integrating 

An activity at this level requires that the task be per 

formed automatically. The teacher provides opportunity for 

practicing the task so that it may become habitual. 

Task Five; Oral Reading. Figure 5 shows the task as i 

appeared in the questionnaire. 

Task Instructions 

Have the student read the passage below orally. More 
than ten reading errors (calling a word incorrectly, 
ignoring punctuation, and/or adding or deleting 
words) constitutes failure on this task. Taking more 
than five minutes to read this passage even though 
the words are correctly identified also constitutes 
failure on this task. 

Over the door of the trading post waved the larg
est pair of overalls in the world. They were 
size fifty-eight, and they were waiting for Mr. 
Big-John, the only man who was big enough to fill 
them. 

Each year, just before winter set in, Mr. Big-
John traveled down the mountain in his squeaky 
cart, pulled by an old mule. Almost always he 
brought things from his neighbors to trade at 
the store. But this fall the load was light. 
He brought no eggs, no bedspreads, no handmade 
jugs from Old Man Lane. Mr. Lane was the man 
who had eleven children. 

Figure 5. Task Five: Oral Reading 
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Task Six: Oral Story Telling. Figure 6 shows the task 

as it appeared in the questionnaire. 

Task Instructions 

In each of the sections below there are three short 
sentences with ideas that the student is asked to 
combine into three short, oral stories. Before the 
student begins each section, read the sentences aloud 
to him. The student must talk for about one minute 
while combining the ideas in a meaningful way to pro
duce each of the three original stories . An inabil
ity to produce at least two meaningful stories of the 
required length constitutes failure on this task. 

Father shouted at the boy. 
The dog ran away. 
Jim found the garbage cans turned over. 

Jim and Molly waded in the cool water. 
The day was very warm. 
The lunch basket was full of good things 
to eat. 

The girl laughed and laughed. 
Old popcorn and gum wrappers were on the 
ground. 
The clown she liked best had a big red 
nose. 

Figure 6. Task Six: Oral Story Telling 



35 

Task Seven; Writing from Dictation. Figure 7 shows the 

task as it appeared in the questionnaire. 

Task Instructions 

Have the student write the following sentences from 
dictation. In each case, read the whole sentence 
aloud before the student is allowed to begin writing. 
The sentences may be repeated twice. Two or more 
spelling errors in each sentence (including the ad
dition or deletion of words) or taking more than 
three minutes to complete any one sentence consti
tutes failure on this task. 

He put the three kittens back in the 
basket on the floor. 

Peter was sick and he wanted the doctor 
to come and see him. 

At the store they bought a can of food 
for the wild birds. 

Camp was quiet that day after the other 
boys and girls left. 

Figure 7. Task Seven: Writing from Dictation 
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Designing the Reasons for Failure 

Process Outline 

The "Process" outline (Kass and Wissink 1972) was used 

as a theoretical basis for designing seven possible reasons for 

failure on each of the learning tasks. The process outline 

describes a series of specific component disabilities (both aca

demic skill deficits and communication deficits) under a classi

fication system of five processes: 

1. Sensory Orientation 

2. Memory 

3. Reception 

4. Expression 

5. Integration 

The complete outline of the component disabilities follows: 

I. Sensory Orientation—the process by which the child 
shows a physiological or functional orientation of the 
sensory receptors to the states of (a) arousal, (b) 
body awareness, (c) discrimination of sensory informa
tion, 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 sen
sory input. 

2. Hyperexcitability—an impairment in the 
child's ability to control the arousal of 
his sensory receptors . 

3. Hypoexcitability—an impairment in the 
activation of the child's sensory 
receptors. 
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4. Perseveration—an impairment in the child's 
ability to switch focus—i.e., the termina
tion of activation of certain sensory recep
tors and in the subsequent arousal of other 
sensory receptors. 

B. Body Awareness means the recognition of the spatial 
and temporal location of sensory input. 

5. Body balance deficit—an impairment of the 
child's ability to maintain equilibrium. 

6. Spatial deficit—an impairment in the child's 
ability to relate to two or more objects in 
space. 

7. Temporal deficit—an impairment in the child's 
ability to locate himself within a time per
spective . 

8. Visual pursuit deficit—an impairment in the 
child's ability to follow visual stimuli. 

9. Auditory direction deficit—an impairment in 
the child's ability to locate the origin of 
auditory sensory input. 

10. Maturational lag—an impairment in the devel
opment of the child's body awareness system. 

C. 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. 

12. Visual discrimination deficit—an impairment 
in the child's ability to note differences 
within the visual sensory system. 

13. Kinesthetic discrimination deficit—an impair
ment in the child's ability to note differ
ences within the kinesthetic (muscle sensation) 
sensory system. 

14. Tactile discrimination deficit--an impairment 
in the child's ability to note differences 
within the tactile (touch) sensory system. 
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D. Sensory Coordination means the integration of two 
or more sensory systems. 

15. Visual-haptic (kinesthetic and tactile) coor
dination deficit—an impairment in the child's 
ability to receive and associate information 
from visual and haptic sensory systems. 

16. Auditory-visual coordination deficit—an im
pairment in the child's ability to receive and 
associate information from the auditory and 
visual sensory systems. 

17. Auditory-haptic coordination deficit—an im
pairment in the child's ability to receive and 
associate information from the auditory and 
haptic sensory systems. 

18. Auditory-visual-haptic coordination deficit— 
an impairment in the child's ability to re
ceive the same information from the auditory, 
visual, and haptic systems. 

II. Memory—the process by which the child shows (a) imme
diate retrieval 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 im
pairment in the child's ability to retrieve 
immediately a match of the visual stimulus 
input. 

20. Auditory short-term memory span deficit—an 
impairment in the child's ability to retrieve 
immediately a match of the auditory stimulus 
input. 

21. Rehearsal deficit—an impairment in the child's 
method of storing the match of the sensory in
put for later recall. 

22. Long-term memory deficit—an impairment in the 
child's ability to retrieve stored material at 
a delayed time after stimulus input. 

III. Reception—the process by which meaning is attached to 
externcil or internal stimuli without being aware of the 
specific stimuli. 
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23. Visual figure-ground deficit—an impairment in 
the child's ability to gain meaning from the 
appropriate visual stimuli while ignoring in
appropriate visual stimuli. 

24. Listening comprehension deficit—an impairment 
in the child's ability to gain meaning from 
incomplete visual stimuli. 

25. Visual closure deficit—cin impairment in the 
child's ability to gain meaning from incom
plete visual stimuli. 

26. Auditory closure deficit—an impairment in the 
child's ability to gain meaning from incom
plete auditory stimuli. 

27. Reading comprehension deficit—an impairment 
in the child's ability to gain meaning from 
the printed page. 

28. Mathematical comprehension deficit—an impair
ment in the child's ability to gain meaning 
from the appropriate quantitative symbols. 

29. Social comprehension deficit—an impairment in 
the child's ability to gain meaning from the 
appropriate interpersonal stimuli. 

Expression—the process by which meaning is communicated. 

30. Oral expression deficit—an impairment in the 
child's ability to communicate meaning through 
the spoken word. 

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

32. Body language deficit—an impairment in the 
child's ability to communicate meaning through 
gestures and other physical movements. 

33. Quantitative deficit—an impairment in the 
child's ability to communicate meaning through 
a mathematical system. 

34. Affect deficit—an impairment in the child's 
ability to communicate meaning through appro
priate emotional reaction. 
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V. Integration—the process by which separately learned 
components from the processes of sensory orientation, 
memory, reception, and expression are unified and com
pacted into one internal representation or gestalt 
(the whole is more than the sum of its parts). 

35. Visualization deficit—an impairment in the 
child's ability to synthesize visual impres
sions into an internal representation. 

36. Sound blending deficit—an impairment in the 
child's ability to synthesize sounds into an 
internal representation. 

37. Prediction deficit—an impairment in the 
child's ability to recognize a match between 
his performance and his internal representa
tions . 

38. Monitoring deficit—an impairment in the 
child's ability to recognize dissonance be
tween his performance and his internal repre
sentations . 

39. Visual speed of perception deficit—an impair
ment in the child's ability to respond quickly 
and consistently from internal visual repre
sentations . 

40. Auditory speed of perception deficit—an im
pairment in .the child's ability to respond 
quickly and consistently from internal audi
tory representations. 

Reasons for Failure 

Of che forty component disabilities described in the pre

ceding outline, thirty-two were restated in educational terminol

ogy (descriptions of classroom behavior) to provide the reasons 

for failure on the survey instrument. It was felt that the 

terminology used in the "Process" outline would not communicate 

effectively to teachers unfamiliar with psychoeducational theory 
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and learning disability. Therefore, it was decided that the out

line of component disabilities could not be useful in eliciting 

accurate responses from teachers about why children fail on 

specific learning tasks unless the investigator could circumvent 

the communication problem and successfully describe the component 

disabilities in educational terms. 

Describing the component disabilities in educational 

terms was a formidable task. In general, it was necessary to 

rely upon the perceptions of the investigator to interpret the 

component disabilities as reasons for failure. The following 

criteria were used in preparing the reasons for failure. 

1. Each reason was an educational restatement of a component 

disability from the process outline and described a 

classroom behavior familiar to teachers . 

2. Each reason was conceptually related to the learning 

task. 

3. Each reason was stated in such severity that having the 

disability would automatically result in failing the 

task. 

4. Each reason was relatively independent of all other rea

sons for failure which were presented with the same task. 

5. Each reason for failure on any one task sampled the range 

of diagnostics obtained in the Wissink (1972) study. See 

Appendix F for the rank order of component disabilities 

by diagnosticity. 
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Approximately one-half of the component disabilities were 

sampled more than once and stated differently as they re

lated to several learning tasks. 

Those reasons used more than one time sampled the range 

of component disabilities by diagnosticity. 

The majority of reasons for failure came from component 

disabilities in the top three-quarters of the range of 

diagnosticity by component disability. 

Some reasons for failure were included which were not re

lated to learning disability (sampled from lowest one-

quarter of the range of diagnosticity by component 

disability). 

Two examples of the restatement procedure from the "Pro

cess" outline to the reasons for failure on the questionnaire are 

provided to illustrate the application of the criteria: 

1. Component disability one from "Process" outline. Atten

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

focus on specific sensory input. 

Reason for failure from questionnaire. Task one, Reason 

1—the student cannot keep his attention on the task even 

with great effort. 

2. Component disability 23 from "Process" outline. Visual 

figure-ground deficit—an impairment in the child's abil

ity to gain meaning from the appropriate visual stimuli 

while ignoring inappropriate visual stimuli. 

7. 

8 .  
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Reason for failure from questionnaire. Task two, Reason 

5—the student cannot keep his attention on only one 

letter to be labeled at a time while ignoring the other 

letters in the display. 

The specific component disabilities which were described 

as reasons for failure for each task are presented in Table 2. 

The numbers in the cells of the table refer to the component 

disability numbers from the process outline. Of the thirty-two 

component disabilities restated as reasons for failure, nineteen 

were sampled only once, ten were sampled two times, two were 

sampled three times, and one was sampled four times. 

Table 2. Component Disabilities Restated as Reasons for Failure 
by "Process" Outline Numbers 

Reasons 
for 

Failure 

Learning Tasks Reasons 
for 

Failure One Two Three Four Five Six Seven 

1. 1 1 2 2 8 4 4 

2. 12 12 11 11 12 6 11 

3. 15 16 16 18 22 11 17 

4. 19 22 20 21 27 20 21 

5. 25 23 24 28 26 29 27 

6. 33 34 30 33 30 30 31 

7. 35 38 40 39 36 37 35 
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Reasons for Failure Outline. The reasons for failure for 

each task as restated component disabilities from the "Process" 

outline are presented below in outline form by learning task 

(see Appendix C for questionnaire form). The component disabil

ity for each reason for failure is presented in parentheses. 

I. Task One: Visual-Motor Copying 

A. Description 

The student is required to copy a block design from 

one grid on to another grid. 

B. Reasons for Failure 

1. The student cannot keep his attention on the task 

even with great effort (attention deficit). 

2. The student produces the design incorrectly be

cause he is unable to tell which squares should 

be filled in and which ones should not (visual 

discrimination deficit). 

3. The student appears to have trouble coordinating 

his hands with his eyes and so frequently fills 

in the wrong squares (visual-haptic coordination 

deficit). 

4. The student produces the design too slowly be

cause he must continually check back with "A" 

when copying the design because he cannot remem

ber which square to color in next (visual short-

term memory span deficit). 
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5. The student must continually check back and forth 

between "A" and "B" because he does not see the 

design as a whole (visual closure deficit). 

6. The student is unable to reproduce the design be

cause he doesn't count the squares accurately 

(quantitative deficit). 

7. The student cannot work fast enough because he 

cannot hold the design in mind as he works (vi

sualization deficit). 

Task Two: Verbal Alphabet Labeling 

A. Description 

The student is required to name individual randomly-

arranged letters of the alphabet. 

B. Reasons for Failure 

1. The student cannot keep his attention on the ap

propriate parts of the task even with great ef

fort (attention deficit). 

2. The student confuses the letters because he does 

not note the differences in the symbols (visual 

discrimination deficit). 

3. The student sees the letter correctly, but does 

not have the automatic label available for recall 

(auditory-visual coordination deficit). 

4. The student cannot remember the letter names that 

he was taught in the first grade (long-term mem

ory deficit). 
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5. The student cannot keep his attention on only one 

letter to be labeled at a time while ignoring the 

other letters in the display (visual figure-

ground deficit). 

6. The student appears not to try a response (affect 

deficit). 

7. The student gives the wrong label because he can

not check what he said against the correct inter

nal label (monitoring deficit). 

III. Task Three: Listening for Absurdities 

A. Description 

The student is required to select the incongruous 

sentence in a passage read to him. 

B. Reasons for Failure 

1. The student does not listen to the whole passage 

before responding. He seems unable to control a 

tendency to shout out specific words or sentences 

while the passage is still being read (hyperex-

citability). 

2. The student does not note the absurdities in the 

paragraph because he cannot distinguish between 

the words (auditory discrimination deficit). 

. 3. The student cannot locate the incorrect sentence 

because as he listens to the paragraph he does 

not associate the words with a mental picture of 
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the situation (auditory-visual coordination 

deficit). 

4. The student does not remember the beginning of 

the passage by the time the teacher has finished 

reading the last sentence; therefore, he cannot 

pick out the sentence that does not belong 

(auditory short-term memory span deficit). 

5. The student does not understand the meaning of 

the passage; therefore, he cannot pick out the 

sentence that does not belong (listening compre

hension deficit). 

6. Although the student may interpret the meaning 

of the passage correctly, he cannot adequately 

express why specific sentences do not belong 

(oral expression deficit). 

7. The student is unable to keep up with the teacher 

as she reads the passage. He is still attending 

to the first part of the paragraph as the last 

part is being read (auditory speed of perception 

deficit). 

IV. Task Four: Math Processes Quiz 

ft. Description 

The student is required to select answers for oral . 

arithmetic problems from a set of written numbers. 
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B. Reasons for Failure 

1. The student very quickly picks out an answer 

seemingly at random without processing the ma

terial first or even waiting for the problem to 

be completely read (hyperexcitability). 

2. The student misunderstands the number names as 

they are being read and therefore is often look

ing for an answer which is not on the page (audi

tory discrimination deficit). 

3. The student seems confused by the task because he 

has trouble coordinating what is heard with what 

is seen while actively attempting to locate and 

circle the answer on the page (auditory-visual-

haptic coordination deficit). 

4. The student does not repeat the problem to him

self while attempting to find the answer; there

fore, he frequently circles the wrong answer 

because the original problem is not retained 

correctly (rehearsal deficit). 

5. The student does not sufficiently understand the 

necessary math processes used in the problems to 

arrive at the correct answer (mathematical com

prehension deficit). 

6. The student cannot select the correct answer be

cause he does not know how to communicate through 

a math system (quantitative deficit). 



7. The student responds too slowly with the answers 

because once he has mentally arrived at the an

swer he is very slow at finding a visual match 

for it on the paper (visual speed of perception 

deficit). 

Task Five: Oral Reading 

A. Description 

The student is required to read a short passage 

aloud. 

B. Reasons for Failure 

1. The student often skipped words in the sentences 

and even dropped down a line when reading the 

material (visual pursuit deficit). 

2. The student frequently miscalled words with simi

lar configurations, i.e., "before" for "below" 

and "fall" for "fell" (kinesthetic discrimination 

deficit). 

3. The student could not remember the basic sight 

vocabulary taught him in the first and second 

grades (long-term memory deficit). 

4. The student read hesitantly and carelessly be

cause he could not comprehend the meaning of the 

passage (reading comprehension deficit). 

5. After sounding-out only part of a word, the stu

dent would guess at the rest of the word. 
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Frequently the guesses were random and did not 

make appropriate use of the original information 

about the word (auditory closure deficit). 

6. As the student read the passage many words were 

substituted or even left out of the sentences, 

but the student did not appear to notice that 

what he was reading made no sense (oral expres

sion deficit). 

7. The student could accurately sound out the parts 

of a word but then could not blend the sounds to

gether to produce the correct word (sound blend

ing deficit). 

VI. Task Six: Oral Story Telling 

A. Description 

The student is required to compose a coherent oral 

story from sentences read to him. 

B. Reasons for Failure 

1. The student picked up only one idea in each sec

tion and continued to restate it in different 

ways (perseveration). 

2. The student does not understand the relationship 

of the meaning of the sentences to each other and 

therefore cannot produce a meaningful story 

(spatial deficit). 



3. The student does not listen carefully to the 

words as they are being read and frequently mis

interprets the ideas in the section because he 

has misunderstood the words (auditory discrimina

tion deficit). 

4. The student leaves many of the ideas out of the 

stories because he does not remember what was 

presented (auditory short-term memory span defi

cit). 

5. The student has trouble describing the interac

tions of people in the stories because he does 

not have an appropriate experience background to 

draw upon (social comprehension deficit). 

6. The student's stories make no sense because he 

is unable to put the ideas and words together to 

communicate meaning (oral expression deficit). 

7. The student's stories are disorganized because as 

the sentences are read he does not associate any 

particular action with the words (prediction 

deficit). 

VII. Task Seven: Writing from Dictation 

A. Description 

The student is required to write sentences from 

dictation. 
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Reasons for Failure 

1. When the student cannot write a word automati

cally, instead of going on to the next word, he 

continues to make abortive attempts at producing 

the word (perseveration). 

2. The student substitutes words in the sentences 

because he does not hear the words correctly in 

the original dictation (auditory discrimination 

deficit). 

3. The student hears the words correctly, but does 

not have a corresponding motor response that is 

automatic (auditory-haptic coordination deficit). 

4. The student leaves out words and/or adds words to 

the sentences because he does not practice the 

sentence mentally to help him remember the origi

nal dictation (rehearsal deficit). 

5. The student would not understand the sentences if 

he read them himself; therefore, he cannot write 

them (reading comprehension deficit). 

6. The student does not understand how meaning is 

communicated through the written word; therefore, 

he only records words at random on his paper in

stead of the full sentences (writing deficit). 

7. The student does not recognize when he has not 

written down what was read to him (visualization 

deficit). 
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Professionals familiar with the "Process" outline (in

cluding the author of the outline) were informally asked to read 

various reasons for failure and to evaluate them in terms of 

whether or not they conceptually represented the original state

ments of component disabilities. The suggestions they offered 

became grounds for rewriting many of the reasons for failure. 

Teachers not included in the sample and other interested people 

were also asked to read the reasons for failure and comment upon 

their logic and understandability. 

There is no specific way of knowing how successful the 

investigator was at realizing this stated goal, but a negative 

comment from a teacher in the learning disability sample may in

dicate that the goal was not far away. She stated: 

Since the questionnaires are being sent to profes
sional people, professional terms should be used; for 
example, on Task 7—sequencing, auditory memory, and 
auditory discrimination. 

The questionnaire, as written, might be sent to 
high school students in special education. It is writ
ten in a language they could understand. 



CHAPTER 3 

DESCRIPTION OF THE POPULATION 

Sample Selection 

Two teacher samples were selected for this study: (1) 150 

learning disability teachers and (2) 118 third grade teachers. 

The combined population of both learning disability and third 

grade teachers was thought to provide the experience and knowl

edge background comparable to that of the learning disability 

specialists who had responded to a previous survey concerning 

identification of the important components within learning dis

ability (Wissink 1972). In the Wissink study, it had been as

sumed that the clinical judgment of experts reflected synthesized 

perceptions from past experience and knowledge concerning normal 

as well as deviant learning. Neither the traditional classroom 

teachers nor the learning disability teachers in this sample were 

expected to have the same experience and knowledge as the ex

perts . In combination, however, the teacher judgment would in

clude the familiarity of the third grade teachers with the broad 

range of learning problems and the skill of the learning disabil

ity teachers in working with the specific handicap. The Bayesian 

technique employed in this study allowed for a mathematical com

bination of the two sets of teacher judgment. 
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The Learning Disability 
Teachers 

The names of the teachers in the learning disability 

sample were randomly selected from an international membership-

mailing list furnished by the Division for Children with Learning 

Disabilities (DCLD)—a professional organization within the 

Council for Exceptional Children. The list contained the names 

of approximately eight hundred DCLD members interested in learn

ing disabilities including teachers, psychologists, doctors, 

university personnel, and other professionals. 

A Table of Random Numbers (Popham 1967) was used to se

lect 150 names from the computer listing. The following selec

tions were eliminated: 

1. Members with foreign addresses, including Canadian 

members. 

2. Members whose titles were "Dr." or "Director." 

3. Members who were clearly not teaching personnel. 

The questionnaire was sent to 150 persons selected in 

this manner, along with an introductory letter which explained 

that only those people who were learning disability teachers in 

the elementary schools were being requested to participate. See 

Appendix B for a copy of the letter that was sent to the learn

ing disability sample. 
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The Third Grade Teachers 

The procedure for acquiring a random sample of third 

grade teachers across the country was not as direct. The Nation

al Education Association headquarters in Washington, D.C., was 

initially contacted for a national listing of members at the 

third grade or elementary school level, but no listing was avail

able. Directories which listed the urban and rural teacher asso

ciations in various states were obtained. 

A letter was sent to the directors of the teacher asso

ciations requesting that they furnish the names of one to four 

third grade teachers affiliated with their organization (see 

Appendix A). 

Completed forms wjere returned from forty-six teacher 

associations representing twenty-seven states. An introductory 

letter and a questionnaire (Appendix B and Appendic C) were sent 

to each of the 118 third grade teachers located through this 

procedure. Table 3 presents the specific number of question

naires sent to teachers in each state. 

The Information Sheet 

An information sheet, which accompanied the questionnaire, 

covered the following categories: (1) General Information, (2) 

Experience, (3) Training, and (4) Practice. In this section, the 

resulting descriptive information is presented in tabular form 

under the headings of the information sheet. It should be noted 
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Table 3. Number of Questionnaires Sent to and Returned from 
Learning Disability and Third Grade Teachers in 
Each State 

States 
LD Teachers 3rd Grade Teachers 

States Sent Returned* Sent Returned* 

Alabama 1 1 1 0 

Arizona 1 0 3 2 

Arkansas 1 0 1 0 

California 9 4 6 3 

Colorado 3 1 2 1 

Connecticut 4 2 0 0 

Florida 8 2 8 3 

Georgia 3 1 2 0 

Illinois 21 5 14 6 

Indiana 2 0 0 0 

Iowa 2 1 2 1 

Kansas 3 1 3 0 

Kentucky 1 0 0 0 

Louisiana 2 0 0 0 

Maine 1 0 1 1 

Maryland 4 0 6 2 

Massachusetts 4 3 2 1 

Michigan 5 0 8 1 

Missouri 3 2 3 0 

Minnesota 2 0 0 0 

Montana 1 0 2 1 
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Table 3, Continued 

States 
LD Teachers 3rd Grade Teachers 

States Sent Returned" Sent Returned* 

New Hampshire 1 0 0 0 

New Jersey 7 2 0 0 

New Mexico 1 0 5 2 

New York 14 4 12 3 

North Carolina 1 0 1 0 

Ohio 7 3 5 1 

Oklahoma 1 0 3 1 

Pennsylvania 11 1 0 0 

Tennessee 2 1 2 0 

Texas 8 3 9 2 

Utah 1 0 1 0 

Virginia 8 0 8 4 

Washington 1 0 0 0 

West Virginia 0 0 3 1 

Wisconsin 5 2 5 1 

District of Columbia 1 0 0 0 

150 N=39 118 N=37 

*R total of 26 more questionnaires (13 in each group) 
were received but were not included in the sample due to in
complete or inappropriate responses . 
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that some of the sample declined to fill out the information 

sheet, others selectively deleted portions of the form, and still 

others gave responses which indicated misunderstanding of the 

items. Therefore, the sample number will vary by table according 

to how many teachers answered the particular question. 

General Information 

The first section on the information sheet requested 

general information about the participants and the program in 

which they taught. This section, as it appeared on the informa

tion sheet, follows: 

General Information 

1. Professional Title 

2. Administrative Label of Program 

3. Type of community and setting you teach in: 

A. Rural Urban Other (specify) 

B. Self-contained classroom Itinerant program 

Other 

4. Type of certificate(s) you hold 

Only questions one, three, and four were analyzed since item two 

elicited the same information as item one. Table 4 presents the 

responses to this section of the information sheet. 
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Table 4. Responses of Learning Disability and Third Grade 
Teachers on General Information Section of the 
Information Sheet 

ID 3rd Grade 
General Information Question Teachers Teachers 

N=39 N=37 

1. Professional Title 

A. Teacher 28 (71.8%) 32 (86.5%) 
B. Supervisor 2 ( 5.1%) 0 

3. Type of Community 

A. Rural 3 ( 7.7%) 6 (16.2%) 
B. Urban-Suburban 28 (71.8%) 30 (81.1%) 

Type of Setting 

A. Self-Contained 
Classroom 14 (35.9%) 27 (73.0%) 

B. Itinerant Program 14 (35.9%) 7 (18.9%) 
C. Other (non-specific) 8 (20.5%) 0 

4. Certificate 

A. Regular Education Only 6 (15.4%) 31 (83.8%) 
B. Special Education Only 4 (10.3%) 0 
C. Both Special Education 

and Regular Education 20 (51.3%) 2 ( 5.4%) 
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Professional Title. The majority of respondents were 

teachers. The cover letter to the participants had specified 

that only those people with teaching experience with the respec

tive child populations should respond and the data merely con

firmed that requirement. It should be noted that some 

participants apparently misunderstood the first question and 

responded by signing their names. 

Type of Community. The two teacher populations repre

sented similar types of communities. The majority in both groups 

were from an urban-suburban setting. 

Type of Setting. Three category choices were provided 

under Teacher Setting: "Self-Contained Classroom," "Itinerant," 

and "Other." Itinerant arrangements for working with individual 

or small groups of children on a time-scheduled basis is a 

commonly-suggested model for handling the individualized needs of 

the learning disability child (Lerner 1971). A teacher might be 

assigned to one or more schools but would not have the same group 

of children all day as is generally the situation in the self-

contained classroom. 

The two teacher populations were dissimilar with respect 

to the type of classroom setting in which they taught. The ma

jority of the third grade teachers taught in traditional self-

contained classrooms, although some specified participation in 

open classrooms and departmentalized programs which they.reported 

after the category "itinerant." 
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Learning disability teachers were evenly divided between 

self-contained classrooms and non-self-contained situations, 

either itinerant or some modification of a regular program. The 

responses in the "other" category indicated that many of the 

settings were in fact "itinerant" as previously described by the 

researcher and included positions such as working with children 

on a rotating basis or handling the individual learning problems 

in one school. However, some positions not covered by the cate

gories were listed, including supervisory roles in the schools 

and acting as a resource to teachers rather than children. 

Certificate. The responses to the last question in the 

general information section were divided into the three most 

common response categories: (1) Special Education, (2) Regular 

Education, and (3) Both Special Education and Regular Education. 

Some teachers also included the information that they held 

standard, temporary, or life certificates. 

The data indicated that a large proportion (51.3%) of the 

learning disability teachers were certified in both regular and 

special education. 

Certification in learning disabilities is relatively new 

in most states and at present a special certificate is not neces

sary in many areas (Bryant and Kass 1972). Of the learning dis

ability teachers who answered the question, 15% of them held no 

special education certificate. 



The data reflected a general lack of specialization in 

the third grade teacher sample, with thirty-one of the thirty-

three teachers holding certification in regular education only. 

Experience 

The experience section of the information sheet was de

signed to gather information about the types and length of pro

fessional experience possessed by the two populations of teacher 

participants and appeared on the information sheet as follows: 

Experience 

1. Number of years you have taught 

2. Professional experience other than your current position: 

A. Regular classroom teacher Number of years 

B. Special education teacher Disability area 

C. Supervisory or administrative experience 

Number of years 

D. Other (please specify) 

Number of Years Taught. The results of question one are 

summarized in Table 5 for the third grade and learning disability 

teachers. 

The learning disability and third grade teachers were 

similar with respect to amount of teaching experience. Both 

groups indicated a wide range of years of experience (from one to 

forty years for the learning disability teachers and from one to 

twenty-seven years for the third grade teachers). 
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Table 5. Means, Standard Deviations, and Total Number of Years 
Taught by Learning Disability and Third Grade Teachers 

5? Years Total Number of Years Taught 
Taught S.D. I^TO 11-20 21-30 Over 30 

LD Teachers 
N=39 12.7 16.6 23 9 5 1 

3rd Grade 
Teachers 

N=37 11.6 16.1 23 10 3 0 

Professional Experience. The different types of experi

ence reported by the learning disability and third grade teachers 

to item two are summarized in Table 6. There seemed to be some 

confusion about the number of years in specific experience areas . 

Therefore, this information is not presented. 

Table 6. Numbers of Teachers Having Certain Types of 
Professional Experience 

Regular Special 
Classroom Classroom Supervisory Other 

LD Teachers 
N=39 24 (61.5%) 35 (89.7%) 12 (30.8%) 10 (25.6%) 

3rd Grade 
Teachers 

N=37 35 (94.6%) 4 (10.8%) 0 6 (16.2%) 
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The two teacher populations were considerably different 

with respect to the variety of experience they possessed. The 

learning disability teachers showed a greater variety of experi

ence . Many of them had been regular classroom teachers at some 

time in their professional careers and had also worked in admin

istrative or supervisory roles. Others had taught in depart

mentalized programs or had been remedial reading teachers, 

counselors, psychometrists, etc. 

Very few of the third grade teachers cited experience in 

special education and supervision. Their experience included 

participation in departmentalized and preschool programs, coun

seling, and recreation work in addition to the regular classroom 

teaching. 

Training 

Two questions pertaining to professional training were 

included on the information sheet as follows: 

Training 

1. Highest level of professional training 

2. Emphasis of professional training (check one or more): 

Special Education Psychology Reading 

Speech Elementary Education 

Other (please specify) 

Highest Level of Professional Training. Four categories 

were developed for the responses of the teachers answering 



question one. Table 7 presents the highest level of professional 

training obtained by each sample population. 

Table 7. Highest Level of Professional Training Obtained by 
Learning Disability and Third Grade Teachers 

B.ft. Only B.A.+ M.A. M.A.+ 

LD Teachers 
N=39 1 ( 2.6%) 7 (17.9%) 18 (46.2%) 12 (30.8%) 

3rd Grade 
Teachers 

N=37 8 (21.6%) 12 (34.2%) 12 (34.2%) 2 ( 5.4%) 

The data indicated that the learning disability teachers 

have had more advanced training than the third grade teachers. 

Seventy-seven percent of the learning disability teachers had a 

master's degree or above, while only 39.6% of the third grade 

teachers had reached this level of training. Over half the third 

grade teachers (55.8%) were teaching with less than a master's 

degree, while only about 20% of the learning disability teachers 

fell into this category. 

Because learning disability teacher training is frequent

ly found only at the graduate level, one would expect to find 

more teachers with a master's degree or above among these teach

ers , and the data clearly represented this. 

Emphasis in Professional Training. The teachers were 

asked to describe their professional training in greater detail 



by indicating one or more areas of emphasis. In designing the 

information sheet, the researcher selected five categories that 

seemed most likely to include the responses of the majority of 

teachers working at the elementary school level. Most teachers 

(84%) checked more than one area of emphasis and their specific 

choices are presented in Table 8. 

Table 8. Areas of Emphasis in the Professional Training of 
Learning Disability and Third Grade Teachers 

Number of Teachers Indicating an Emphasis in 
Spec. Psychol Elem. 
Ed. ogy Reading Ed. Speech Other 

LD Teachers 33 11 7 21 2 10 
N=39 (84.6%) (28.2%) (17.9%) (53.8%; ) ( 5.1%) (25.6%) 

3rd Grade 
Teachers 5 7 3 31 2 12 

N=37 (13.5%) (18.9%) ( 8.1%) (83.8%; > ( 5.4%) (32.4%) 

Although all available areas of professional emphasis 

were checked by participants from both teacher samples, the fre

quency with which specific categories were selected varied ac

cording to the teacher population. 

It would be expected that the learning disability teach

ers and the third grade teachers would indicate a strong empha

sis in special education and elementary education respectively, 

and the data confirmed this . The learning disability teachers 

also indicated a strong emphasis in elementary education (ranked 
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second among choices), a reasonable finding considering the 

teaching experience of this group. 

Less expected was the lack of emphasis (ranked fifth 

among choices for both samples) in the area of reading and the 

popularity with both groups of the category designated "other." 

Additional areas specifically mentioned by the third 

grade teachers included English, art education, music, adminis

tration, counseling, curriculum development, secondary education, 

Spanish, and early childhood education. The learning disability 

teachers likewise mentioned early childhood education, secondary 

education, music, and counseling. They also listed educational 

psychology, political science, and sociology. 

Practice 

The last section on the information sheet attempted to 

obtain some description of the practice orientations of partici

pants in the study. The data from this section will be presented 

in bar diagrams (Minium 19 70) in order to more easily compare 

the learning disability teachers with the third grade teachers on 

each of the eight variables (paired terms). It should be noted 

that some teachers checked both terms in some pairs, while others 

checked neither term. Only those responses specifying a direc

tion (one term or the other) will be described. The practice 

section as it appeared on the information sheet follows: 

t 



Practice 

Check one term in each item which best describes your teach' 

ing style or program: 

A. behavioral cognitive 

B. task analysis process approach 

C. remediation oriented diagnosis oriented 

D. commercial materials teacher-made materials 

E. sensory channel emphasis academic skill emphasis 

F. deficit remediation strength utilization 

G. informal diagnosis formal diagnosis 

H. individual instruction group instruction 

Behavioral vs. Cognitive. As Figure 8 illustrates, the 

majority of both groups of teachers preferred the behavioral 

orientation over the cognitive orientation. 

Task Analysis vs. Process Approach. Approximately half 

of both the learning disability and third grade teachers chose 

task analysis over the process approach as shown in Figure 9. 

There may be several reasons for the greater popularity 

of task analysis. For example, this label receives greater ex

posure in current professional and lay literature of today. In 

addition, the process approach tends to be associated with the 

cognitive point of view which also received fewer responses. 
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Remediation vs. Diagnosis. In general, the two sample 

populations were in agreement concerning remediation and diagno

sis, as Figure 10 illustrates. Third grade teachers appeared to 

be evenly divided between remediation and diagnosis. A slightly 

higher percentage of the learning disability teachers chose 

diagnosis over remediation. 
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Figure 10. Bar Diagram of the Percentage of Learning Disability 
and Third Grade Teachers Choosing Between "Remedia
tion" and "Diagnosis" on the Information Sheet 
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Commercial Materials vs. Teacher-Made Materials. Figure 

11 shows that both groups of teachers favored teacher-made ma

terials over commercial materials. 
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Figure 11. Bar Diagram of the Percentage of Learning Disability 
and Third Grade Teachers Choosing Between "Commercial 
Materials" and "Teacher-Made Materials" on the 
Information Sheet 



74 

Sensory Channel Emphasis vs. Academic Skill Emphasis. As 

Figure 12 illustrates, the learning disability teachers answering 

this question were about evenly divided between sensory channel 

and academic emphasis with a slightly higher percentage selecting 

sensory channel emphasis. By contrast, a much higher percentage 

of the third grade teachers selected academic skill emphasis than 

sensory channel emphasis. Approximately twice as many learning 

disability teachers as third grade teachers chose the sensory 

channel emphasis. 

The concept of describing learning problems in terms of 

the sensory channels is more associated with special education 

than with regular education. Learning disability teachers are 

exposed in their training to sensory terms. In contrast, the 

goal of the elementary curriculum is to teach children the basic 

academic skills necessary for later learning. The third grade 

teachers reflect this orientation. 

Deficit Remediation vs. Strength Utilization. The re

sults as reported in Figure 13 indicated that a higher percent

age of both the learning disability teachers and the third grade 

teachers chose strength utilization over deficit remediation. 

Informal Diagnosis vs . Formal Diagnosis. Figure 14 shows 

that informal diagnosis was preferred by both teacher groups . 

Formal diagnosis was preferred by one-third of the learning dis

ability teachers while only 13% of the third grade teachers made 

this choice. 
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At the present time, few teacher-training programs in 

elementary education provide training in the use of the standard

ized tests necessary for formal diagnosis. Therefore, with the 

exception of a few group-administered achievement tests, the 

elementary teacher must rely upon his or her own resources in 

the classroom for the design of programs. On the other hand, a 

major emphasis in most training programs for learning disability 

teachers includes the administration and interpretation of stan

dardized instruments (Chalfant and Kass 1968). 

Individual Instruction vs. Group Instruction. The data 

presented in Figure 15 indicates that more learning disability 

teachers than third grade teachers chose individual instruction 

over group instruction. 

These data are consistent with earlier findings reported 

in this chapter which indicated that learning disability teachers 

taught in itinerant programs or modifications of regular programs 

more often than did third grade teachers. These setting arrange

ments perhaps allow for more individualized instruction than do 

the self-contained situation which is more common to the third 

grade teachers . In addition, the advantages of individualized 

instruction are currently being stressed in the professional lit

erature of both teacher populations. 
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CHAPTER 4 

RESULTS 

In order to evaluate the effectiveness of the question

naire in eliciting reasons for failure from teachers, the data 

were analyzed in several ways. Analyses employed both tradi

tional statistics and Bayesian methods. Traditional statistical 

techniques were used to compare the data received from the learn

ing disability teachers with the data from the third grade teach

ers . An alpha of .10 was selected to determine significance in 

this study. Although this is higher than customarily used, the 

choice of a somewhat less conservative level of significance 

seemed justified by the experimental and subjective nature of 

the data of this study. The Bayesian technique was used to com

bine the teacher estimates from the two samples to extract a 

form of educational judgment which could then be compared with 

the clinical judgment obtained from the experts in a study by 

Wissink (1972) and the test data obtained in a study by 

De Ruiter (1973). 

This chapter has two major divisions: (1) a comparison 

of third grade and learning disability teachers on learning tasks 

and reasons for failure, and (2) a demonstration of the use of 

80 
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the Bayesian methodology using educational judgment. The raw 

data are presented in Appendix E. 

Comparison of Third Grade and 
Learning Disability Teachers 

Comparison of Task Estimates 

The questionnaire asked both third grade and learning 

disability teachers to give estimates of the percentage of stu

dents they would expect to fail each of the seven learning tasks . 

It was expected that there would be a difference in the estimates 

given by the two groups of teachers since they were considering 

different populations of children. It was assumed that the third 

grade teachers were speaking from their experience with a normal 

population of children with only a moderate amount of school 

failure. On the other hand, it was assumed that the learning 

disability teachers were basing their estimates of failure on a 

population of students selected to receive special services due 

to their failure in the regular class. Thus, it was expected 

that the estimates of failure given by the learning disability 

teachers for each of the learning tasks would be considerably 

higher than the estimates given by the third grade teachers. 

In addition, it was expected that the estimates of task 

failure would vary between the two groups of teachers due to the 

nature of the learning tasks themselves. As previously men

tioned, the learning tasks were designed on the basis of the 

"States of Awareness" outline (Kass 1971-73) and the elementary 
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curriculum. The first three tasks represent less integrated 

learning activities than the other four tasks. Estimates given 

by teachers should thus be more alike for the higher-level, in

tegrated activity tasks (tasks four through seven) since there 

is more school failure on this type of task for both third grade 

and learning disability children. The estimates for the lower-

level, less integrated learning activity tasks (tasks one through 

three) should be more different since a normal third grade popu

lation would be much more likely to pass these tasks than would 

a learning disability population. 

The task estimates of the learning disability and third 

grade teachers were analyzed first by ranking for mean estimates 

for each group and comparing the rankings. Table 9 presents 

these data. 

These results indicate that learning disability teachers 

did in fact give higher estimates of failure than did third 

grade teachers on each of the seven learning tasks. Also, both 

groups of teachers gave higher mean estimates of failure on the 

higher level, integrated activity tasks (tasks four through 

seven) than on the lower level, less integrated tasks (tasks one 

through three). For both groups, the lowest mean estimate of 

failure was for task two and the highest mean estimate of failure 

was for task seven. 
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Table 9. Mean Task Estimates of Learning Disability and Third 
Grade Teachers Presented in. Rank Order 

LD Teachers Third Grade Teachers 

Rank Task 
Mean % 

Estimates S.D. Task 
Mean % 

Estimates S.D. 

1. Seven 61 32 Seven 55 26 

2. Five 52 34 Six 37 25 

3. Four 44 29 Five 36 24 

4. Six 40 27 Four 36 28 

5. One 40 29 Three 32 23 

6. Three 37 24 One 31 27 

7. Two 15 15 Two 4 8 

Further analyses were performed to determine if there was 

a difference in task failure estimates between the learning dis

ability and third grade teachers. T tests were performed between 

the estimates of the two groups for each of the seven learning 

tasks. Results of these t tests are presented in Table 10. 

These results indicate that there was a significant dif

ference between the estimates of the learning disability teachers 

and the estimates of the third grade teachers on only two tasks, 

task two and task five. Thus, the expected pattern with respect 

to lower and higher learning tasks did not appear. It was sug

gested that there would be a difference between the two groups 

of teachers on all the lower learning tasks, tasks one through 
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Table 10. T Tests Between Task Estimates of Learning Disability 
and Third Grade Teachers for Each of the Seven 
Learning Tasks 

Mean % 
Estimates S.D. t P 

Task One 
(Sensory Awareness) 

LD 
Third 

40 
31 

29 
27 

1.35 .18 

Task Two 
(Labeling) 

LD 
Third 

15 
4 

15 
8 

3.87 .001** 

Task Three 
(Defining) 

LD 
Third 

37 
32 

24 
23 

.84 .40 

Task Four 
(Defining) 

LD 
Third 

44 
36 

29 
28 

1.25 .22 

Task Five 
(Integration) 

LD 
Third 

52 
36 

34 
24 

2.47 .02* 

Task Six 
(Integration) 

LD 
Third 

40 
37 

27 
25 

.47 .64 

Task Seven 
(Integration) 

LD 
Third 

61 
55 

32 
26 

.79 .43 

*Significant at <.05 
**Significant at <.01 
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three. In fact, a difference was found only on one of these 

tasks. It was also suggested that there would be no difference 

between the two groups of teachers on the higher learning tasks, 

tasks four through seven. This was supported with the exception 

of task five, an oral reading task. 

Correlational analyses were performed to ascertain if 

there was a relationship between the task failure estimates of 

the learning disability and third grade teachers . Using Pearson 

Product-Moment correlations, moderate positive relationships 

were found between the two groupsr estimates of the higher 

learning tasks, tasks four through seven. No correlation was 

found between the estimates of the learning disability teachers 

and the estimates of the third grade teachers for the lower 

learning tasks, tasks one through three. Table 11 presents the 

significant correlations. 

Table 11. Significant Pearson Product-Moment Correlations 
Between Task Estimates of Learning Disability and 
Third Grade Teachers 

r p<.10 

Task Four (Defining) .27 .05 

Task Five (Integration) .28 .05 

Task Six (Integration) .37 .01 

Task Seven (Integration) .23 .09 
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Comparison of Reasons 
for Failure 

Besides task failure estimates, data were gathered from 

each group of teachers regarding reasons for task failure. Seven 

reasons for failure accompanied each learning task. These rea

sons were designed on the basis of the "Process "Outline (Kass and 

Wissink 1972), a listing of forty component disabilities theo

rized to cause school failure in learning disability children. 

The component disabilities were restated as descriptions of stu

dent behavior to better convey their meaning to classroom teach

ers and were chosen so as to relate conceptually to the learning 

tasks. 

It was expected that the estimates given by the learning 

disability teacher group would be higher than the estimates of 

the third grade teacher group since the "Process" outline was de

signed to describe a set of components thought to comprise learn

ing disability. Thus, if the teachers' estimate did indeed 

represent different student populations, if the component dis

abilities were fairly converted into descriptions of student be

havior, and if the reasons for failure were appropriately matched 

with the learning tasks, learning disability teachers should have 

given higher estimates for learning disability component 

disabilities. 

T tests were used to compare the estimates of the learning 

disability and third grade teachers on the forty-nine reasons for 

failure. The results are presented by task in Table 12. 



Table 12. T Tests Between Restated Reasons for Failure Estimates of Learning Disability 
and Third Grade Teachers (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

Task One 
1 1. Attention Deficit 

LD 
Third 

12 
20 

12 
26 -1.27 .09** 

2 12. Visual Discrimination Deficit 
LD 
Third 

26 
27 

23 
23 .74 .46 

3 16. Visual-Haptic Coordination 
Deficit 

LD 
Third 

11 
21 

11 
23 -2.48 .02*** 

4 19. Visual Short-Term Memory Span 
Deficit 

LD 
Third 

21 
32 

23 
26 -1.88~ .07** 

5 25. Visual Closure Deficit 
LD 
Third 

21 
29 

23 
31 -1.19 .24 

6 33. Quantitative Deficit 
LD 
Third 

11 
14 

17 
20 - .70 .49 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

7 35. Visualization Deficit 
LD 
Third 

18 
25 

19 
32 -1.21 .23 

Task Two 
1 1. Attention Deficit 

LD 
Third 

5 
5 

1 
. 2 - .14 .89 

2 12. Visual Discrimination Deficit 
LD 
Third 

27 
23 

29 
26 .67 .51 

3 15. Auditory-Visual Coordination 
Deficit 

LD 
Third 

15 
10 

17 
14 1.28 .21 

4 22. Long-Term Memory Deficit 
LD 
Third 

11 
10 

18 
20 .27 .79 

5 23. Visual Figure-Ground Deficit 
LD 
Third 

10 
8 

15 
15 .44 .66 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. 

34. Affect Deficit 
LD 
Third 

2 
3 

4 
5 - .22 .83 

38. Monitoring Deficit 
LD 
Third 

10 
4 

16 
6 2.13 .04*** 

Task Three 
2. Hyperexcitability 

LD 
Third 

15 
17 

19 
20 - .48 .63 

11. Auditory Discrimination 
Deficit 4 

LD 
Third 

8 
8 

9 
12 .02 .99 

16. Auditory-Visual Coordination 
Deficit 

LD 
Third 

25 
27 

23 
24 - .37 .71 

20. Auditory Short-Term Memory 
Span Deficit 

LD 
Third 

23 
26 

22 
26 - .52 .60 

00 
UD 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

5 24. Listening Comprehension 
Deficit 

LD 
Third 

22 
14 

26 
12 1.65 .10** 

3 30. Oral Expression Deficit 
LD 
Third 

14 
22 

15 
22 -1.71 .09** 

7 40. Auditory Speed of Perception 
Deficit 

LD 
Third 

15 
18 

17 
19 - .66 .51 

Task Four 
1 2. Hyperexcitability 

LD 
Third 

11 
22 

15 
23 -2.48 .02*** 

2 11. Auditory Discrimination 
Deficit 

LD 
Third 

4 
10 

5 
18 -1.74 .09** 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

3 18. Auditory-Visual-Haptic 
Coordination Deficit 

LD 
Third 

27 
19 

26 
22 1.58 .12 

4 21. Rehearsal Deficit 
LD 
Third 

17 
18 

18 
21 - .40 .69 

5 28. Mathematical Comprehension 
Deficit 

LD 
Third 

34 
37 

29 
30 - .50 .62 

6 33. Quantitative Deficit 
LD 
Third 

12 
14 

16 
20 - .30 .76 

7 39. Visual Speed of Perception 
Deficit 

LD 
Third 

12 
15 

17 
20 - .70 .49 

Task Five 
1 8. Visual Pursuit Deficit 

LD 
Third 

16 
14 

16 
13 .35 .72 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

2 12. Visual Discrimination Deficit 
LD 
Third 

23 
22 

22 
17 .38 .71 

3 22. Long-Term Memory Deficit 
LD 
Third 

22 
24 

26 
23 - .38 .71 

4 27. Reading Comprehension Deficit 
LD 
Third 

16 
31 

20 
30 -2.65 

5 26. Auditory Closure Deficit 
LD 
Third 

20 
25 

21 
26 - .86 .39 

6 30. Oral Expression Deficit 
LD 
Third 

17 
25 

19 
23 -1.69 .10** 

7 36. Sound Blending Deficit 
LD 
Third 

16 
17 

19 
19 - .28 .78 

Task Six 
1 4. Perseveration 

LD 
Third 

15 
23 

16 
25 -1.56 .12 



Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

2 6. Spatial Deficit 
LD 
Third 

24 
28 

24 
24 - .61 .54 

3 11. Auditory Discrimination 
Deficit 

LD 
Third 

14 
18 

17 
16 -1.09 .28 

4 20. Auditory Short-Term Memory 
Span Deficit 

LD 
Third 

24 
27 

21 
28 - .65 .52 

5 29. Social Comprehension Deficit 
LD 
Third 

15 
20 

21 
21 -1.09 .28 

6 30. Oral Expression Deficit 
LD 
Third 

18 
23 

23 
27 - .92 .36 

7 37. Prediction Deficit 
LD 
Third 

14 
18 

18 
21 - .74 .46 

u> 
w 
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Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

Task Seven 
1 4. Perseveration 

LD 
Third 

20 
28 

24 
24 -1.43 .16 

2 11. Auditory Discrimination 
Deficit 

LD 
Third 

12 
16 

14 
22 -1.06 .29 

3 17. Auditory-Haptic Coordination 
Deficit 

LD 
Third 

27 
21 

28 
22 1.07 .29 

4 21. Rehearsal Deficit 
LD 
Third 

27 
38 

26 
20 -1.67 .10** 

5 27. Reading Comprehension Deficit 
LD 
Third 

9 
13 

19 
17 - .79 .43 

6 31. Writing Deficit 
LD 
Third 

8 
11 

13 
19 - .74 .46 

UD 
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Table 12, Continued, T Tests (Tasks One Through Seven) 

Reason Component Disability* 
Mean % 

Estimates S.D. t P 

7 35. Visualization Deficit 
LD 
Third 

13 
26 

17 
20 -2.22 .03*** 

*As numbered in the "Process" outline 
**Significant at <.10 
***Significant at <.05 
****Significant at <.01 

l£> 
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These results indicate that the responses of the two 

groups of teachers were significantly different on only twelve 

of the forty-nine reasons for failure. On ten of the signifi

cant items, the estimates of failure of the third grade teachers 

were higher than those of the learning disability teachers. 

These results are opposite to the results expected by the in

vestigator. Table 13 presents the specific reasons for failure 

on which there was a difference between the learning disability 

and third grade teachers. 

Thus, it can be seen that there were few reasons for 

failure on which the estimates of the learning disability and 

third grade teachers differed. These data were further analyzed 

to ascertain if there was a relationship between the estimates 

of the two groups of teachers. First, a Pearson Product-Moment 

correlation was performed to test if there was a relationship 

between the mean scores of the learning disability teacher group 

and the mean scores of the third grade teacher group on the 

forty-nine reasons for failure. A high positive correlation of 

.76 was found, which is significant at the .001 level. 

These results indicated that there was a high positive 

relationship between the learning disability group's mean reason 

for failure estimates and those of the third grade group. 
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Table 13. Specific Reasons for Failure on Which the Estimates 
of the Learning Disability and Third Grade Teachers 
Differed Significantly 

Reasons for Failure 
Higher LD Estimates Higher Third Grade Estimates 

Task Two, Reason 7 
(Monitoring Deficit) 

Task Three, Reason 5 
(Listening Comprehension 
Deficit) 

Task One, Reason 7 
(Attention Deficit) 

Task One, Reason 3 
(Visual Haptic Coordination 
Deficit) 

Task One, Reason 4 
(Visual Short-Term Memory 
Span Deficit) 

Task Three, Reason 6 
(Oral Expression Deficit) 

Task Four, Reason 1 
(Hyperexcitability) 

Task Four, Reason 2 
(Auditory Discrimination 
Deficit) 

Task Five, Reason 4 
(Reading Comprehension 
Deficit) 

Task Five, Reason 6 
(Oral Expression Deficit) 

Task Seven, Reason 4 
(Rehearsal Deficit) 

Task Seven, Reason 7 
(Visualization Deficit) 
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Further correlational analyses were performed on these 

data. A Pearson Product-Moment correlation coefficient was cal

culated for the relationship between the learning disability and 

third grade groups on each of the forty-nine reasons for failure. 

The significant correlations obtained are reported in Table 14. 

Table 14. Significant Pearson Product-Moment Correlations 
Between Reasons for Failure Estimates of Learning 
Disability and Third Grade Teachers 

Reason for Failure r p<.10 

Task One, Reason 6 
(Quantitative Deficit) -.22 .09 

Task Three, Reason 2 
(Auditory Discrimination Deficit) -.24 .08 

Task Four, Reason 3 
(Auditory-Visual-Haptic 
Coordination Deficit) .26 .06 

Task Five, Reason 1 
(Visual Pursuit Deficit) .37 .01 

Task Seven, Reason 3 
(Auditory-Haptic Coordination 
Deficit) .28 .05 

Task Seven, Reason 5 
(Reading Comprehension Deficit) .51 .001 

Task Seven, Reason 6 
(Writing Deficit) .29 .05 

Task Seven, Reason 7 
(Visualization Deficit) .34 .02 



Bayesian Methodology and Educational Judgment 

The questionnaire asked teachers to give estimates of the 

percentage of students they would expect to fail each of seven 

learning tasks and also to give percentage estimates for each of 

seven reasons for failure for each task (forty-nine reasons for 

failure in all). The data from seventy-six returns were placed 

into Bayes' rule and tested for teacher capability of judging 

whether failure on a school task for a given reason means learn

ing disability or non-learning disability. These alternative 

possibilities represent two hypotheses, Hi and H2 . The hypothe

ses are assumed to be mutually exclusive; therefore, the proba

bilities of these hypotheses sum to unity: 

P(H!) + P(H2) = 1 (1) 

Bayes' rule is expressed in the following formula for 

Hypothesis 1 (learning disability exists): 

P(D|Hi)P(Hi) 
P(Hl|D) - p(D|Hl)p(Hl) + p(D |H2 )P(H2) (2) 

Following is an explanation of the terms in the above formula. 

Prior Probabilities 

The original probabilities, or prior probabilities, rep

resent the state of knowledge prior to any empirical observation. 

Prior probabilities in the above formula are represented by the 

terms P(Hi) and P(H2). P(Hi) is the probability that Hypothesis 

1 (learning disability exists) is true prior to the collection 
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of data. In this study, the prior probability of the existence 

of learning disability was taken from the Wissink (1972) study, 

in which the learning disability specialists gave a median esti

mate of .05, meaning that learning disability is thought to be 

present in five out of one hundred children. 

P(H2) is the probability that Hypothesis 2 (non-learning 

disability exists) is true prior to the collection of data. In 

this study, this prior probability was .95 (i.e., 1 - .05). 

Conditional Probabilities 

Conditional probability of an event is the probability 

of that event given some other information. In the formula for 

Bayes' rule, P(D|Hi) is the probability of the datum given the 

fact that Hypothesis 1 is true. In this study, the conditional 

probabilities P(d|Hi) were the product of two percentage esti

mates: the estimate of school task failures given by the learn

ing disability teachers and the estimates of reasons for failure 

given by the learning disability teachers. The raw data from 

which these figures were calculated appear in Appendix E. The 

mean estimates for the task (T) are shown in Table 10 in the 

first sections of this chapter and the mean estimates for reasons 

for failure (RF) are shown in Table 12 under the same section. 

P(D|H2) is the conditional probability of the datum given 

that Hypothesis 2 is true. In this study, the conditional prob

abilities (P(D|H2) were derived by combining the data from the 
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third grade teachers and the learning disability teachers via 

the following formula: 

P(D|Third) - P(D |LD) (PCHj) 

P(H2) 

The conditional probability P(D |Third) was computed in a fashion 

analogous to the computation of P(D|H2); i.e., it is the product 

of the estimate of school task failures given by the third grade 

teachers and the estimates of reasons for failure given by the 

third grade teachers. The conditional probability P(D|lD) is the 

same as the conditional probability P(D|H^). P(Hi) and P(H2) are 

prior probabilities and were set, as explained above, as .05 and 

.95, respectively. 

Posterior Probability 

Bayesian methodology provides a procedure for revising 

estimates after data have been collected. P(Hi|D) is the proba

bility that Hypothesis 1 is true given the datum, and may be 

termed posterior probability. In this study, the above formula 

(2) was used repetitively to combine teacher estimates in order 

to test how many "reasons for failure" might constitute learning 

disability. 

The formula for Hypothesis 2 (non-learning disability 

exists) is the following: 

P(H2|D) = 1 - P(HI|D) 



102 

A prerequisite to calculating posterior probabilities for 

the identification of learning disability were two criteria: 

(1) whether the teachers agreed on the relative weighting of 

"reasons for failure," and (2) what the relative weightings were. 

The first was tested through the use of the Coefficient of Con

cordance and the second was determined through Likelihood Ratios. 

Coefficient of Concordance. The percentage estimates the 

teachers were asked to provide ranged from zero to 100%. A wide 

variety of estimates can be noted in the raw data given in Appen

dix E. However, if agreement were found among the teachers on 

the relative weightings of the tasks and reasons for failure 

estimates, then Bayes' theorem could be applied with more con

fidence. The Kendall Coefficient of Concordance was the statis

tic used to show the amount of agreement on relative weightings. 

This nonparametric technique is discussed in Siegel (1956, 

pp. 229-238) and Walker and Lev (1953, pp. 283-286). Siegel 

(1956, p. 238) stated that "A high or significant value of W may 

be interpreted as meaning that the observers or judges are ap

plying essentially the same standard in ranking the N objects 

under study." Chi-square values were computed for determining 

significance. 

Table 15 presents the coefficients of concordance and 

chi-square values for the forty-nine percentage estimates given 

by the third grade and learning disability teachers. There seems 

to have been significant agreement in the relative weightings 

assigned to task and reasons for failure. 
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Table 15. Coefficients of Concordance and Chi-Square Values for 
Percentage Estimates of Learning Disability and Third 
Grade Teachers 

Coefficient of Degrees of Chi-
Concordance: W Freedom Square 

LD Teachers .262 48 452.7* 

3rd Grade Teachers .344 48 610.9* 

*Significant at <.001 

Likelihood Ratios. The relative weightings of the esti

mates can be shown through the application of a likelihood ratio. 

A likelihood ratio is the ratio of the probability of an observa

tion given Hypothesis 1 (learning disability exists) to the prob

ability of the same observation given Hypothesis 2 exists. The 

formula for calculating the likelihood ratios was the following: 

P(D|HI) 
i  ( 5 )  

P(D|H2) 

Table 16 presents the mean likelihood ratios by tasks and 

reasons for failure in decreasing rank order. The likelihood 

ratios which are less than one indicate that the estimate occurs 

more frequently in conjunction with Hypothesis 2 (non-learning 

disability exists) than with Hypothesis 1 (learning disability 

exists). 
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Table 16. Rank Order of Likelihood Ratios for Teacher Estimates 
for Component Disabilities 

Teacher 
Likeli-

Task Reason Component Disability* hood Ratio 

Two 7 38. Monitoring 18.75 
Two 3 16. Auditory-Visual Coordination 7.50 
Two 5 23. Visual Figure-Ground 6.00 
Two 2 12. Visual Discrimination 5.33 
Two 4 32. Long-Term Memory 4.46 
Two 1 1. Attention 4.41 
Two 6 34. Affect 2.73 
Three 5 24. Listening Comprehension 1.90 
Four 3 18. Auditory-Visual-Hapti c Coord ination 1.81 
Five 1 8. Visual Pursuit 1.70 
One 2 12. Visual Discrimination 1.56 
Five 2 12. Visual Discrimination 1.55 
Seven 3 17. Auditory-Haptic Coordination 1.45 
Five 7 36. Sound Blending 1.39 
Five 3 32. Long-Term Memory 1.34 
Three 2 11. Auditory Discrimination 1.17 
Five 5 26. Auditory Closure 1.16 
Four 4 21. Rehearsal 1.16 
Four 5 28. Mathematical Comprehension 1.13 
Three 3 20. Auditory Short-Term Memory Span 1.07 
Four 6 33. Quantitative 1.04 
Three 4 20. Auditory Short-Term Memory Span 1.02 
One 6 33. Quantitative 1.01 
Four 7 39. Visual Speed of Perception .98 
Five 6 30. Oral Expression .98 
Three 7 40. Auditory Speed of Perception .96 
Three 1 2. Hyperexcitability .96 
Six 4 20. Auditory Short-Term Memory .95 
One 5 25. Visual Closure .93 
One 7 35. Visualization .92 
Six 2 6. Spatial .91 
Six 6 30. Oral Expression .84 
Six 3 11. Auditory Discrimination .83 
Seven 2 11. Auditory Discrimination .83 
Six 7 37. Prediction .83 
One 4 19. Visual Short-Term Memory Span .83 
Seven 6 31. Writing .79 
Seven 1 4. Perseveration .78 
One 1 1. Attention .77 
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Table 16, Continued 

Task Reason Component Disability* 

Teacher 
Likeli

hood Ratio 

Six 5 29. Social Comprehension .76 
Seven 4 21. Rehearsal .76 
Seven 5 27. Reading Comprehension .75 
Three 6 30. Oral Expression .75 
Five 4 27. Reading Comprehension .73 
Six 1 4. Perseveration .70 
One 3 15. Visual-Haptic Coordination .67 
Four 2 11. Auditory Discrimination .60 
Four 1 2. Hyperexcitability .60 
Seven 7 35. Visualization .54 

*As numbered in the "Process" outline. 
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Results of Posterior Probability Calculations. Since 

there appeared to be agreement among the teachers on the relative 

weightings of the Reasons for Failure, a Bayesian procedure for 

determining how many observations would be needed to be reason

ably certain about the identification of learning disability was 

applied. The most highly weighted "reasons for failure" were 

obtained from the ranking of the likelihood ratios. 

From the results in this study in which teachers were 

asked to give estimates about the percentage of children who 

could be expected to fail certain tasks given certain reasons, 

the following conclusions can be drawn regarding educational 

characteristics judged to be indicative of learning disability: 

1. Out of the seven tasks which were presented in the ques

tionnaires (Appendix C), Task Two provided the best in

dicator of learning disability. Task Two was named 

Verbal Alphabet Labeling and requires the student to 

name individual randomly-arranged letters of the alpha

bet. Task Two was designed for the second level under 

the "States of Awareness" outline (Kass 1971-73), or 

"Labeling," which is defined as follows: 

The activity requires an identifying label for the 
task, either in the form of one word or a group of words, 
verbal or nonverbal. Teachers provide labels when new 
information is being presented as well as in response to 
the question, "What is it?" 

A more complete discussion of the rationale for the choice of 

tasks was made in Chapter 2. 
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2. Out of the seven reasons for failure which were presented 

for Task Two on the questionnaire, Reasons 7, 3, and 5 

(in that order) were specified most often by teachers. 

Each reason is quoted below along with the component 

disability from the "Process" outline (Kass and Wissink 

1972): 

Reason 7; The student gives the wrong label because he can
not check what he said against the correct inter
nal label. 

Component Disability 38: Monitoring deficit—an impairment 
in the child's ability to recognize 
dissonance between his performance 
and his internal representations. 

Reason 3: The student sees the letter correctly, but does 
not have an automatic label available for recall. 

Component Disability 16: Auditory-visual coordination defi
cit—an impairment in the child's 
ability to receive and associate 
information from the auditory and 
visual sensory systems. 

Reason 5: The student cannot keep his attention on only one 
letter to be labeled at a time while ignoring the 
other letters in the display. 

Component Disability 23: Visual figure-ground deficit—an 
impairment in the child's ability 
to gain meaning from the appropri
ate visual stimuli while ignoring 
inappropriate visual stimuli. 

The application of Formula (2) on page 99 to the teacher esti

mates for Reasons 7, 3, and 5 of Task Two (in that order) re

sulted in a posterior probability of 99%. This means that a 

student who fails an alphabet labeling task in grade three 
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because of deficits in monitoring, auditory-visual coordination, 

and visual discrimination would be a likely candidate for learn

ing disability services. 

Comparison With Other Bayesian 
Research in Learning Disability 

In Chapter 1, reference was made to previous work done 

at The University of Arizona on the question of identification 

of learning disability (Wissink 1972, De Ruiter 1973). Wissink 

sent the "Process" outline to clinical experts in learning dis

ability and found that only five component disabilities would be 

necessary to identify the handicap at a 98% level of confidence. 

The five were: (1) attention deficit, (2) auditory-visual coor

dination, (3) visualization deficit, (4) auditory speed of per

ception deficit, and (5) listening comprehension deficit. 

De Ruiter used test data to compare the characteristics 

of a sample of children with learning disability with a sample 

of children without learning disability. His sample comprised 

school-age children from seven to eleven years old. Thirteen 

component disabilities were selected from Wissink's results be

cause of high experts' estimates. Test scores for four component 

disabilities yielded a high percentage of correct classifications. 

The four component disabilities were: (1) writing deficit, 

(2) visualization deficit, (3) monitoring deficit, and (4) read

ing comprehension deficit. Table 17 shows the top ranking com

ponent disabilities for this study and the two previous studies 

(Wissink 1972, De Ruiter 1973). 
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Table 17. Top Ranking Component Disabilities Compared With 
Clinical Estimates and With Test Data 

Component Disabilities 

Ranks 
Educational 
Judgment 

Clinical 
Estimates* 

Test 
Data** 

First Monitoring Attention Writing 

Second Auditory-Visual 
Coordination 

Auditory-Visual 
Coordination 

Visualization 

Third Visual Figure-
Ground 

Visualization Monitoring 

Fourth Visual Discrimi
nation 

Auditory Speed of 
Perception 

Reading 
Comprehension 

Fifth Long Term Memory Listening 
Comprehension 

Writing 

*Wissink 1972. 
**De Ruiter 1973. 

While there is variability within the three sets of re

sults, the top two component disabilities in this study are found 

in at least one of the other sets . Monitoring deficit is noted 

in the De Ruiter data, and auditory-visual coordination deficit 

is noted in the Wissink data. The monitoring deficit ranking may 

be explained by the importance of "knowing the answers" both in 

classroom and in the testing situation (as in the De Ruiter 

study). The significance of the auditory-visual coordination 

deficit may be explained by the importance placed on the connec

tion between sound symbols and visual symbols by both teachers 

and clinicians. 



CHAPTER 5 

SUMMARY AND IMPLICATIONS FOR 
FURTHER RESEARCH 

This study utilized a theoretical model of liearning dis

ability (Kass 1971-73) to study teachers' knowledge of reasons 

for school failure. Teachers' knowledge about why students fail 

on specific learning tasks is a potential source of valuable in

formation for screening elementary school students for special 

services. Effective ways of utilizing the experiential back

ground of teachers should be found so that an economical and 

efficient learning disability identification procedure may be 

designed. 

Statement of the Problem 

In this study, the educational judgment of teachers was 

investigated using a technique of eliciting subjective probabil

ities about expected failure on school tasks and about possible 

reasons for failure. A questionnaire was designed on the basis 

of a theory of learning disability (Kass 1971-73) and was admin

istered to third grade and learning disability teachers. The 

data were submitted to statistical and Bayesian analyses in order 

to study the ability of classroom teachers to draw upon their 

110 
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experiential background to make educational judgments about 

students. 

Procedure 

There were three major procedural steps in the collec

tion of data for this study: (1) design of an instrument to 

elicit subjective probabilities about school failure from class

room teachers, (2) selection of a learning disability teacher 

sample and a third grade teacher sample, and (3) administration 

of the instrument. 

Design of the Instrument 

The instrument, a questionnaire, was structured around 

descriptions of learning tasks on which children could be ex

pected to fail. These tasks were chosen both to sample the ele

mentary curriculum in the skill areas where learning disability 

children have been shown to fail and to relate to the theoretical 

orientation as proposed by Kass (1971-73) in the "States of 

Awareness" outline. Reasons for failure on each task were de

signed using the framework of the "Process" outline (Kass and 

Wissink 1972). This outline included a collection of component 

disabilities (both academic skill deficits and communication 

deficits) which were proposed to be etiological factors in learn

ing disability. 

In the questionnaire, both task descriptions and reasons 

for failure were stated in language familiar to classroom 
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teachers. The questionnaire contained seven learning tasks, each 

accompanied by seven possible reasons for failure on that task. 

Teachers were asked to refer to their experience with a specific 

population of children (either learning disability or third 

grade) and to estimate the percentage of that population that 

they would expect to fail for each of the seven reasons. 

Also included in the questionnaire was an information 

sheet designed to collect data concerning the present position, 

training, experience, and practice orientation of the two samples 

of teachers. 

Sample Selection 

Two teacher samples were selected for this study: 

(1) 150 learning disability teachers and (2) 118 third grade 

teachers. The learning disability personnel were randomly se

lected from the membership list of a professional organization, 

the Division for Children with Learning Disabilities of the 

Council for Exceptional Children. The third grade teacher sam

ple was obtained from lists provided by teacher organizations 

in various states. 

Administration of the Instrument 

The instrument was mailed to the two teacher samples. 

Thirty-nine of the 150 learning disability teachers and thirty-

seven of the 118 third grade teachers returned the questionnaire. 

These returns represented fifteen states and the District of 

Columbia. 
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Results 

The data collected from third grade and learning disa

bility teachers in this study were of two types: (1) demographic 

data and (2) educational judgment data. Demographic data were 

used to describe and compare the two teacher samples. Educa

tional judgment data were analyzed both with traditional statis

tics in order to compare the two teacher groups and with Bayesian 

techniques in order to combine the expertise of the two teacher 

groups. 

Demographic Data 

Third Grade Teachers. The third grade teachers taught 

in self-contained classrooms in urban-suburban settings . They 

held certificates in regular education and had a mean 11.6 years 

of teaching experience. Most had taught only in regular class

rooms . Most had more than a bachelor's degree but over half had 

less than a master's degree. Their training had been in elemen

tary education. 

In practice orientation, the third grade teachers fa

vored the behavioral over the cognitive approach, task analysis 

over process approach, diagnosis over remediation, teacher-made 

materials over commercial materials, academic skill emphasis 

over sensory channel emphasis, strength utilization over deficit 

remediation, informal diagnosis over formal diagnosis, and in

dividual instruction over group instruction. 
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Learning Disability Teachers. The learning disability 

personnel included a few supervisors but mostly teachers. The 

teachers worked in both self-contained and itinerant programs in 

urban-suburban settings. Many held certificates in both regular 

and special education. The group reported a mean 12.7 years of 

teaching experience and most had taught in both regular and spe

cial classrooms. The majority held a master's degree or higher. 

Their training had been in various areas, with special education 

and elementary education being the two most frequent. 

In practice orientation, the learning disability teach

ers differed from the third grade teachers only in their prefer

ence of sensory channel emphasis over academic skill emphasis. 

Educational Judgment Data 

Statistical Analyses. Task estimates of failure given 

by third grade and learning disability teachers were compared. 

A difference was found between the two teacher groups on only 

two tasks, Task Two (verbal alphabet labeling) and Task Five 

(oral reading). A moderate positive correlation was found be

tween the task failure estimates of the two groups on the last 

four tasks, those thought to represent more well-integrated 

functions. 

Reasons for failure estimates given by third grade and 

learning disability teachers were compared. The two teacher 

groups were found to differ on only twelve out of the forty-nine 
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reasons for failure. A high positive correlation was found be

tween the groups' mean reason for failure estimates. However, 

the estimates of the two groups were found to be related for only 

eight of the forty-nine reasons, and these correlations were neg

ative or only moderately positive. 

Bayesian Analyses . A coefficient of concordance was 

calculated to test if the teachers agreed on relative weightings 

of task and reason estimates. A high degree of agreement was 

found. Likelihood ratios were calculated and ranked to isolate 

highly weighted reasons for failure. From this ranking, it was 

found that Task Two (verbal alphabet labeling) was the best in

dicator of learning disability. This task was designed to rep

resent level 2 (labeling) in the "States of Awareness" outline 

(Kass 1971-73). Three reasons for failure on this task were 

found to be highly indicative of learning disability. These 

reasons represented the following component disabilities of the 

"Process" outline (Kass and Wissink 1972): monitoring deficit, 

auditory-visual coordination deficit, and visual figure-ground 

deficit. It was found that the probability of learning disabil

ity given failure on Task Two due to the above three component 

disabilities was 99%. 

The results of this study, which used educational judg

ment, were compared with the results of two previous studies, 

one using clinical expert opinion (Wissink 1972) and the other 

employing empirical test data (De Ruiter 1973). Each study pro

duced a list of component disabilities found to be indicative of 
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learning disability. It was noted that the two top-ranking com

ponent disabilities from this study were among the five top-

ranking component disabilities in at least one of the other two 

studies. This indicated that there is some agreement concerning 

the etiology of learning disability among teachers, clinical ex

perts , and actual empirical test results. 

Implications for Further Research 

This study represented an initial step in the investiga

tion of the worth of subjective educational judgment as a poten

tial source of information for screening children for learning 

disability. The purpose of this study was not to design a spe

cific screening procedure but to evolve a method of exploiting 

the educational judgment of teachers. Considering the overall 

goals of the research, it can be concluded that it is possible 

for teachers to give subjective estimates of failure which might 

be incorporated into an identification procedure. However, much 

further research is needed before the design of a screening in

strument can be contemplated. Studies in the following areas 

are recommended as first priorities: 

1. Exploration of the effectiveness of teachers' subjective 

judgment in prediction of child performance. 

2. Study of the effectiveness of teachers' subjective esti

mates in separating known learning-disability children 

from known non-learning-disability children. 



3. Validation of the effectiveness of educational judgment 

for identifying learning disability by comparison of 

teacher estimates with results of diagnostic tests asso

ciated with the same component disabilities. 

A pilot study concerning the first area of suggested re

search has been conducted (Lewis 1973). Learning disability 

teachers were asked to predict if each of their students would 

pass or fail each of the seven learning tasks (for a description 

of the learning tasks, see Chapter 2). The tasks were then ad

ministered to the students, and teacher predictions were compared 

with actual student performance. It was found that teachers cor

rectly predicted the task failure or success of their students 

74.7% of the time. Teachers made the most errors in prediction 

on Task One (visual-motor copying) and were most accurate in pre

diction on Task Seven (writing from dictation). 

Much research such as the above pilot study will be 

needed in order to establish the accuracy and worth of teacher 

educational judgment. Experimental techniques, such as the one 

described in this study, should not be put into practice prema

turely. Screening techniques should be thoroughly tested and 

retested to precent incorrect and thus potentially harmful 

placements of children into special services. 



APPENDIX A 

LETTER TO EDUCATIONAL ASSOCIATIONS 

118 



119 

T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 S 7 2 1  

COLLEGE OF EDUCATION 

Department of Speciil Education 

Z am currently a doctoral student at the University of Arizona. 
Z am writing my doctoral dissertation and am particularly inter
ested in the reasons why children fail on specific learning tasks. 
Aa a former elementary teacher. I feel educators know more about this 
subject than do researchers or psychologists. I have prepared a 
short questionnaire which attempts to get at the underlying reasons 
for academic failure. I am interested in having 3rd grade teachers 
complete the questionnaire in order to tap the experienced educator 
as a source of clinical information. 

lite National Education Association headquarters in Washington, D. C. 
informed me that no national listing of 3rd grade teachers was 
available, although local education association addresses were 
accessible. I am requesting that you send me the names of 
3rd grade teachers affiliated with your association and selected 
at random. I will, in turn, contact them to see if they are 
interested in completing my questionnaire. 

Z know of no other way to get a national sample at a specific 
grade level of the size I need without your cooperation. The 
questionnaire is game-like and will require approximately fifteen 
minutes to one-half hour to complete. The teacher need only rely 

.upon his or her own judgment about the reasons why children fail 
on school tasks. 

Z would appreciate your cooperation, and of course, any information 
you may provide me will remain confidential. Please use the en
closed form and stamped, self-addressed envelope for your response. 

Sincerely, 

Marilyn Kay Johnson (Mrs. A. Stephen) 
Doctoral Candidate in Learning Disabilities 
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Code No. 

State 

3rd Grade Teachers 

name 

address 

name 

address 

naae 

address 

name 

address 

naae 

address 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 3 7 2 1  

COLLEGE OF EDUCATION 

Department of Spcciil Education 

I am a doctoral student In special education at the University of 
Arizona and am currently working on my dissertation. I am interested 
In tapping experienced teachers as a source of information for identi
fying the reasons why children fail on specific learning tasks. I 
have selected your name at random from third grade teachers across 
the country and even if you are working in a non-graded elementary 
school system, I would appreciate your help. 

There are many questions that need to be answered concerning the 
current educational practices in our schools, among them the in
creasing size of classroom enrollments, increased instructional costs, 
and the increased number of students experiencing academic achieve
ment problems. Many of these problems could be alleviated by addi
tional staff or individual services, but in some cases there is a 
basic necessity for more information about students, how they fall 
•s tiell as how they learn. 

I am particularly interested In the reasons why children fail on 
specific learning tasks, and as a teacher, I feel educators know 
•ore about this subject than do researchers or psychologists. There 
Is an abundance of information available In libraries on the learning 
styles and problems of children based on observational or laboratory 
research, but there is very little information available which takes 
advantage of the teacher's experience working with students of all 
types on a variety of tasks. 

1 have designed a questionnaire which is game-like and yet will allow 
teachers to make judgments and give information based upon their past 
experience working with children In the classroom. The questionnaire 
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Is enclosed. Without exercising any new skills, but based upon 
your past experience as a third grade teacher, you need only pro
vide an "educated guess" on the specific questions. The entire 
questionnaire can be completed in an hour to an hour and a half, 
and of course, any information you provide will be kept confidential. 

I would appreciate your help in this effort to use teachers as a 
source of valuable, clinical information. Please use the enclosed, 
stamped, self-addressed envelope for your response and indicate be
low whether or not you will accept the payment of $4.00 for your 
cooperation in this research project. 

Yes, I will accept this payment as 
reimbursement for the time I have 
spent filling out this questionnaire. 

• Ho, I will not accept payment for this 
Information because X am happy to co
operate without reimbursement on research 
efforts which may help provide some an
swers for future teachers. 

Sincerely, 

Marilyn Kay Johnson (Mrs. A. Stephen) 
Doctoral Candidate in Learning Disabilities 

PLEASE RETURN THIS LETTER WITH YOUR QUESTIONNAIRE 
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GENERAL INSTRUCTIONS 

The questionnaire that follows is intended to be treated as though it 
vere a thinking game. In fact, it is! As a player, your contributions are 
given In the form of estimates. The estimates you are asked to provide are 
simply your educational judgments based upon your past and present experience 
as a teacher. But, educational judgment is not something that can be easily 
defined. It is the product of your past .experience, but it includes not 
only the practice you have, had in the classroom but your training and the 
Intuition you have developed for dealing with students' problems. 

The material for this game comes from the elementary school curriculum 
and should be familiar to you. A variety of tasks are presented in an at-
teap to sample the types of activities that are most common in the middle 
elementary years. They were also selected as representative of the types 
of tasks students tend to fail on in school. 

For each activity (task) described, you are asked to give two types of 
estimates; a task estimate and a reason estimate. These will be described 
In the example below although the specific terms do not appear in the ques
tionnaire . 

SAMPLE TASK 

Task Instructions 

Have the student touch his toes 
consecutively. Being unable to 
reach his toes or having to pause 
excessively between touches con- ' 
•titutes failure on this task. 

Task Estimate: Percentage of the students you would expect to fall 
this task. .01 Z 

The task estimate is an attempt to find out how many students could be 
expected to fail the task. During your past experience as a teacher you 
probably haven't seen too many students who couldn't touch their toes by the 
time they were in the third grade unless you were working with the ortho-
pedically handicapped. But assuming you have worked with some children who 
have demonstrated this problem, your task estimate is the percentage of the 
students you have seen who could not perform this task. The percentage would 
almost centainly be low for this task, probably less than 1Z, i.e. .01Z 

Reason Estimate; What percentage of the students fail the task due 
to [a stated'reason?] Z 

The reason estimate is an attempt to find out why the student fails on 
certain tasks. There are many reasons why a student might not be able to per
form adequately on a particular task and so for each task considered in the 
questionnaire there are seven possible reasons for failure listed. 
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SAMPLE REASONS FOR FAILURE 

1. The student cannot touch his toes because he has 
very long legs. (The implied question is: What 
percentage of the students fail the task due to 
this reason?) .001 Z 

2. The student cannot touch his toes five consecutive 
times because he is overweight and exhausts quickly. 
(What percentage of the students fail the task due 
to this reason?) 30 X 

The reason estimates for any one task need not add up to 100Z. There may 
be some overlap between the reasons and some Important reasons may not be listed. 
The Implied question underlined above is not restated for all reasons in the 
questionnaire but should be considered for each one. 

As In any organized game played by people, there are certain game rules 
which must be observed by all players If everyone is to have an equal chance 
at success. The.game rules for this questionnaire follow: 

1. Do not spend more than ten minutes providing the estimates for any 
one task. The best strategy In an activity of this sort is to an
swer quickly and not go back and change any of your responses. Your 
first Intuition is the estimate I am most interested in. 

2. This is a thinking game only. Do not actually have children attempt 
the tasks. Individually testing students is expensive and time-con-
sumlng and may not be the only way to find out about a student's 
learning problem. 

3. There are no right or wrong estimates on this questionnaire. The 
estimates you contribute are Indicative of your educational judg
ment. The more experience you have had helping children learn 
the easier this game will probably be for you. 

4. None of the data you provide will be associated with your name. 
Estimates will be grouped in such a way that no individual will 

.be Identifiable in the research. What is most important is that 
' a number of people contribute the data. 

Thank you for your help! 
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Code No._ 

INFORMATION SHEET 

General Information 

1. Professional Title 

2. Administrative Label of Program^ 

3* Type of community and setting you teach in: 

A. Rural Urban Other (please specify) 

B. Self-contained classroom Itinerant Program Other_ 

U, Type of certificate(s) you hold 

Experience 

1* Number of years you have taught 

2. Professional experience other than your current position* 

A. Regular classroom teacher Number of years 

B. Special education teacher Disability Area . ; 

C. Supervisory or administrative experience Number of years_ 

D. Other (please specify) 

Training 

1. Highest level of professional training 

2* Bnphasis of professional training (check one or more): 

Special Education Psychology Reading Speech_ 

Elementary Education Other (please specify) 

Practice 

Check one term in each item which best describes your teaching style or 

program: 

A. behavioral cognitive 

B. task analysis process approach 

C. remediation oriented _____ diagnosis oriented ____ 

D. connercial materials _____ teacher-made materials _____ 

E. sensory channel emphasis academic skill emphasis 

Tm deficit remediation strength utilization 

G. informal diagnosis formal diagnosis 

H. individual instruction _____ group instruction 



TASK ONE 

A. Look at the following task, and from your past experience as _____ 
teacher, estimate the percentage of the students you would expect 
to fail the task. 

Task Instructions 

Have the student copy the design from grid "A" carefully to 
grid "B". Transferring the design incorrectly or taking more 
than two minutes for completion constitutes failure on this 
task. 

* * 

1 ' 

i, 

A B 

Percentage of the students you would expect to fail this task. 

How look at the postulated reasons for failure on this task. Thinking 
only of those students whom you would expect to fail the task, estimate 
what percentage would fail due to each of the following reasons. 

1. The student cannot keep his attention on the task even with 
great effort. < 

2. The student produces the design incorrectly because he is 
unable to tell which squares should be filled in and which 
ones should not. i 

3. The student appears to have trouble coordinating his hands 
with his eyes and so frequently fills in the wrong squares. ^ 

4. The student produces the design too slowly because he must 
continually check back with "A" when copying the design be
cause he cannot remember which square to color in next. % 



5. The student must continually check back and forth between 
"A" and "B" because he does not see the design as a whole. 

6. The student is unable to reproduce the design because he 
doesn't count the squares accurately. 

7. The student cannot work fast enough because he cannot hold 
the design in mind as he works. 

TASK TWO 

A. Look at the following task, and from your past experience as a 
teacher, estimate the percentage of the students you would expect 
to fail the task. 

Task Instructions 

Have the student name each letter on the page orally." Five 
or more errors constitutes failure on this task. 

R 8 • I 

S A a e 

g I C I 

d R N J 

K 4 * P 

Percentage of the students you would expect to fail this task 

How look at the postulated reasons for failure on this task. Thinking 
only of those students whom you would expect to fail the task, estimate 
vhat percentage would fail due to each of the following reasons. 

1. The student cannot keep his attention on the appropriate 
parts of the task even with great effort. % 

2* The student confuses the letters because he does not note 
the differences in the symbols. % 

3. The student sees the letter correctly, but does not have an 
automatic label available for recall. 



4. The student cannot remember the letter names that he was 
taught in the first grade. 

5» The student cannot keep his attention on only one letter 
to be labeled at a time while ignoring the other letters 
in the display. 

6. The student appears not to try a response. 

7. The student gives the wrong label because he cannot check 
what he said against the correct internal label. 

TASK THREE 

Look at the following task and from your past experience as a teacher, 
estimate the percentage of the students you would expect to fail the 
task. 

Task Instructions 

Bead the paragraphs below to the student. In each case, have 
the student indicate which sentence does not belong in the pas
sage. Being unable to locate the incorrect sentence and ver
balize why it does not belong in the passage constitutes failure 
on this task. 

Spring is a happy tine of the year. Birds are making 
nests and raising families. Flowers are blooming and 
trees are budding. The days turn warm and sunny. The 
children are eager to return to school after the long 
summer holiday. The nights are getting shorter and 
the days longer. 

It was Jane's job to decorate the basement for the 
Halloween party. She started by picking all the spring 
flowers that were blooming in the garden. On her way 
home from school she had stopped to pick up the gold 
and red maple leaves from the yards and had purchased 
a few pumpkins to use on the tables. She had the base-
Bent ready for the party long before her friends arrived. 

Percentage of the students you would expect to fail this task. % 

Now look at the postulated reasons for failure on this task. Thinking 
only of those students whom you would expect to fail the task, estiisate 
what percentage would fail due to each of the following reasons. 

1. The student does not listen to the whole passage before 
responding. He seems unable to control a tendency to shout-
out specific words or sentences while the passage i3 still 
being read. % 
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2. The student does not note the absurdities in the paragraph 
because he cannot distinguish between the words. 

3. The student cannot locate the incorrect sentence because as 
he listens to the paragraph he does not associate the words 
with a mental;:picture of the situation. __ 

4. The student does not remember the beginning of the passage 
by the tine the teacher has finished reading the last sent
ence; therefore, he cannot pick out the sentence that does 
not belong. 

5. The student does not understand the meaning of the passage; 
therefore, he cannot pick out the sentence that does not 
belong. __ 

6. Although the student may interpret the meaning of the passage 
correctly, he cannot adequately express why specific sent
ences do not belong. 

7. The student is unable to keep up with the teacher as she reads 
the passage. He is still attending to the first part of the 
paragraph as the last part is being read. __ 

TASK FOUR 

A* Look as the following task, and from your past experience as a 
teacher, estimate the percentage of students you would expect to 
fail this task. 

Task Instructions 

Present the student with the array of numbers shown below. 
Read the problems listed out loud to the student and Instruct 
him to find the number in the pattern which is the answer to 
the problem and circle it with his pencil. Circling three or 
more numbers inappropriately and/or taking more than one min
ute to circle the answer on four or more problems constitutes 
failure on this task. 

11 2 7 13-3 5X3 

10 6 4 
2 X 2  9 + 5  

5 + 3  7  +  4  

15 3 U 
7 + 2  9 ^ 3  

13 8 9 14 7 2 14-8 

(numbers) (problems) 



Percentage of the students you would expect to fall this task. 

Now look at the postulated reasons for failure on this task. 
Thinking only of those students whom you would expect to fail 
the task, estimate what percentage would fail due to each of the 
following reasons. 

1. The student very quickly picks out an answer seemingly at 
random without processing the material first or even 
waiting for the problem to be completely read. _ 

2* She student misunderstands the number names as they are 
being read and therefore is often looking for an answer 
which is not on the page. _ 

3* The student seems confused by the task because he has 
trouble coordinating what is heard with what is seen 
while actively attempting to locate and circle the answer 
on the page. _ 

A* The student does not repeat the problem to himself while 
attempting to find the answer; therefore, he frequently 
circles the wrong answer because the original problem is 
not retained correctly. _ 

5* The student does not sufficiently understand the necessary 
math processes used in the problems to arrive at the correct 
answer. _ 

6* The student cannot select the correct answer because he does 
not know how to communicate through a math system. _ 

7. The student responds too slowly with the answers because 
once he has mentally arrived at the answer he is very 
slow at finding a visual match for it on the paper. _ 

TASK FIVE 

Look at the following task, and from your past experience as a teacher 
estimate the percentage of the students you would expect to fail 
this task. 



Task Instructions 

Rave the student read the passage below orally. More than 
ten reading errors (calling a word incorrectly, ignoring* 
punctuation, and/or adding or deleting words) constitutes 
failure on this task. Talcing more than five minutes to 
read this passage even though the words are correctly ident
ified also constitutes failure on this task. 

Over the door of the trading post waved the largest 
pair of overalls in the world. They were si.ze fifty-
eight, and they were waiting for Mr. Big-John, the 
only man who was big enough to fill them. 

Each year, just before winter set in, Mr. Big-John 
traveled down the mountain in his squeaky cart, 
pulled by an old mule. Almost always he brought 
things from his neighbors to trade at the store. 
But this fall the load was light. He brought no 
eggs, no bedspreads, no handmade jugs from Old Man 
Lane* Mr. lane was the man who had eleven children. 

Percentage of the students you would expect to fail the task. 

B. Now look at the postulated reasons for failure on this task. 
thinking only of those students whom you would expect to fail 
the task, estimate what percentage would fail due to each of 
the following reasons. 

1. The student often skipped words in the sentences and even 
dropped down a line when reading the material. 

2. The student frequently miscalled words with similar con
figurations, i.e. "before" for "below" and "fall" for "fell, 

3# The student could not remember the basic sight vocabulary 
taught him in the first and second grades. 

k. The student.read hesitantly and carelessly because he could 
not comprehend the meaning of the passage. 

5, After sounding-out only part of a word, the student would 
guess at the rest of the word. Frequently the guesses were 
random and did not make appropriate use of the original 
Information about the word. 

6. As the student read the passage many words were substituted 
or even left out of the sentences, but the student did not 
appear to notice that what he was reading made no sense. 



7. The student could accurately sound-out the parts of a 
word but then could not blend the sounds together to 
produce the correct word. 

TASK SIX 

A« look at the following task and from your past experience as a 
teacher, estimate the percentage of students you would expect to 
fall the task. 

In each of the sections below there are three short sentences Kith 
ideas that the student is asked to combine into three short,.oral 
stories. Before the student begins each section, read the sent-
tences aloud to him. The student must talk for about one minute 
while combining the Ideas in a meaningful way to produce each of 
the three original stories. An inability to produce at least two 
meaningful stories of the required length constitutes failure on 
this task. 

Father shouted at the boy* 
The dog ran away. 
J la found the garbage cans turned over. 

J la and. Holly waded In the cool water. 
The day was very warn. 
The lunch basket was full of good things to eat. 

The girl laughed and laughed. 
Old popcorn and gum wrappers were on the ground. 
The clown she liked best had a big red nose. 

Percentage of the students you would expect to fall the task. 

B« Row look at the postulated reasons for failure on this task. 
Thinking only of those students whom you would expect to fail 
the task, estimate what percentage would fail due to each of the 
following reasons. 

1* Die student picked up only one idea in each section and 
continued to restate it in different ways. 

2* The student does not understand the relationship of the 
•eaning of the sentences to each other and therefore cannot 
produce a meaningful story. 

Task Instructions 



3. The student does not listen carefully to the words as 
they're being read and frequently misinterpretes the ideas 
in the section because he has misunderstood .the words. 

A. The student leaves many of the ideas out of the stories be
cause he does not remember what was presented. 

5* The student has trouble describing the interactions of people 
in the stories because he does not have an appropriate exper
ience background to draw upon. 

6* The student's stories make no sense because he is unable to 
put the idtas and words together to communicate meaning. 

7* The student's stories are disorganized because as the sent
ences are read he does not associate any particular action 
with the words. 

TASK SEVEN 

A* Look at the following task and from your past experience as a teacher , 
estimate the percentage of the students you would expect to fail this 
task. 

Task Instructions 

Have the student write the following sentences from dictation. 
In each case, read the whole sentence aloud before the student 
' is allowed to begin writing. The sentences may be repeated twice. 
Two or more spelling errors in each sentence (including the ad
dition or deletion of words) or taking more than three minutes to 

- complete any one sentence constitutes failure on this task. 

He put the three kittens back in the basket on the floor. 

Peter was sick and he wanted the doctor to come and see him. 

At the store they bought a can of food for the wild birds. 

- Camp was quiet that day after the other boys and girls left. 

Percentage of the students you would expect to fail this task. % 

B. Now look at the postulated reasons for failure on this task. Thinking 
only of those students whom you would expect to fail the task, estimate 
what percentage would fail due to each of the following reasons. 



1. When the student cannot write & word automatically, in
stead of going on to the next word, he continues to make 
abortive attempts at producing the word. 

2. The student substitutes words in the sentences because 
he does not hear the words correctly in the original 
dictation. 

3* The student hears the words correctly, but does not have 
a corresponding motor response that is automatic. 

km The student leaves out words and/or adds words to the 
sentences because he does not practice the sentence 
mentally to help him remember the original dictation. 

5* The student would not understand the sentences if he read 
them himself; therefore, he cannot write them. 

6. The student does not understand how meaning is communicated 
through the written word; therefore, he only records words 
at random on his paper instead of the full sentences. 

7. The student does not recognize when he has not written 
down what was read to him. 



APPENDIX D 

TEACHER COMMENTS ON THE QUESTIONNAIRE 

Numerous teachers returning the questionnaire wrote com

ments about the general organization of the questionnaire, their 

background as related to the questionnaire, or specific comments 

on tasks and reasons for failure included in the questionnaire. 

Appendix D presents all of the teacher comments with the excep

tion of those which merely wished "good luck," requested a sum

mary of the results of the study, or made reference to only the 

information sheet. The comments are organized by the teacher 

population they represent but since all returns were confiden

tial, no further identification of the specific teacher comment

ing is included. 

The comments of the third grade teachers are presented 

below: 

1. Some of my task estimates of failure may seem high. I 
have worked in my present position with students who 
experience their greatest difficulty in language arts . 
We have an experimental program for students in grades 
K-12. This program concentrates on Learning Disabili
ties . [1/2 day special program, 1/2 day regular school] 

Unfortunately, the child has to leave the program in 
third grade. This may not be my field of expertise, but 
I feel two boys in my room were dealt a bad hand because 
of this. They started in the program in second and had 
some successes . They were happy--parents were happy-
then they came back to the regular classroom. 

137 
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From my point of view I would rather have a resource 
teacher in our building on a full or part-time basis. 
Even if a child could not be in the program, I could 
avail myself of the resource teacher's materials, ex
perience, and knowledge. 

2. I interpret this [Task 7] to also include punctuation 
and capitalization. 

3. My whole teaching career has been in an inner city 
school with culturally disadvantaged students. 

4. One reason for failure in our schools is bilingual back
ground of many of our children. This, it seems, is only 
slightly tapped in your survey. 

5. Definitely an educated guess on many reasons. I feel 
children must be prepared to listen in order to respond 
to oral presentation. 

6. [on Task 4] Very difficult to judge because one-quarter 
of class has studied "X" and none have studied "-4-". 
Will attempt to answer under these conditions, however, 
some remember from introduction in second grade. 

7. [on Task 2] On my first year of experience as a third 
grade teacher—the children can name letters when iso
lated but can't recall mentally when asked to write "b," 
"d," "p," and "q" from memory without an example. Also 
can do these isolated but still get them confused in 
words, i.e., "boy," "dog," "box," etc. 

8. Variable [Task 4 3--if Fall, Winter, Spring, or Summer? 
Multiplication and division often are not taught until 
January and February. 

Variable £Task 6]—student not used to composition or 
creative writing would have a difficult time. 

Variable .[Task 7]—depends on whether students are ac
customed to taking dictation. 

9. Very interesting questionnaire and fun to fill out. 

10. Don't know if these two factors make a difference in my 
responses or not, but I felt as I answered the questions 
that my point of view might be a bit different because: 
(a) language handicaps of Mexican-American child I 
teach, and (b) the program I am in has not, in the past 
few years, emphasized such things as learning the names 
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of the letters; test-taking; concentration on a task; 
the importance of doing your work and doing it well, 
even if you do not happen to be so inclined at the 
moment. 

11. I realize that my totals are more than 100%. Many chil
dren have more than one problemI 

The specific comments of the learning disability teachers 

are presented below: 

1. Since your population was not clearly defined and ages 
make a difference on ability to perform these tasks, I 
considered all third and fourth graders as a general 
population for reference. 

2. I'm certain I based my estimates on the experience on 
identified students in LD placements. My analysis of 
each category of disabilities may also be invalid due to 
my LD experience with physically handicapped children. 

3. From what type of population? Age? Or grade level? 

Of what population [on Task 2]? Based on entire student 
population? Age? Grade? May he use a pointing finger 
or may you point for him? 

Ion Task 3] Is this an oral response, 1 to 1 or in a 
group, or a written response? The "verbalize" would in
dicate 1 to 1. How many times may it be read to a stu
dent? Time limit on the answer? 

Directions Ion Task 3]—Does this mean if he can't 
identify, you would identify for him and then ask him 
why? But if he did identify, but not say why, it would 
be a pass? 

Does the student have these I "problems" in Task 4], too? 
They would help some to be more accurate I Time limit 
for waiting to read the next problem or watch so as to 
read the next one after he has finished? 

These I Task 5] are better instructions than the others. 
What grade or age, or achievement level? 

These J Task 6] are better instructions, too. This does 
mean that the exact words are not necessary, doesn't it? 
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These fTask 7J are good instructions. What age and 
achievement level? 

4. It's an interesting study. 

5. Thoroughly enjoyed filling this out—made me thinkl 

6. Out of what type of population—"regular" class, L/LD 
XLanguage/Learning Disabilities], self-contained, EMR 
or Resource, or school with no special education re
sources? Of the total U. S. student population of the 
middle elementary age? Why not state a number as a 
guide? 

7. Since these questionnaires are being sent to profession
al people, professional terms should be used. Example— 
Task 7—sequencing, auditory memory, auditory discrimi
nation . 

The questionnaire, as written, might be sent to high 
school students in special education. It is written in 
a language they could understand. 

Insults my intelligence and professional standing to be 
offered money. 

8. Instead of asking for percentage of students who fail 
task B for reason C, your question would have been bet
ter had you asked for a 1-6 priority check, i.e., 
#1 next to a given reason would mean that reason was 
MOST significant in producing task failure; #6, of 
course, would be LEAST significant. Percentages are 
too arbitrary and inexact measures. Also, depending on 
a given student, three or four reasons may hold equal 
weight for three reasons. Good luck. 

9. There would seem to be a basic assumption or several 
that are not expressed. If these tasks are based on 
L/LD I Language/Learning Disabilities ] classes and at the 
elementary level, the percent might be higher. Whereas 
if it included secondary age and general population, 
the percent might be lower. 

I am guessing you mean general population I including 
special education population] of any given school Ifull 
service type J of elementary level—and above grade 1 or 
even higher. 
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What does "middle elementary years" mean?—grades 3 or 
4 or age 8-11 inclusive? And is this how it was meant 
for the student population to be defined _[ including 
all types of special education students one might find 
in an elementary school of 350 or more]? 

The percent on the B sections, if based on a percent of 
the failing students £who have now become 100%] is dif
ficult to figure. It would be easier to figure these 
sub-percents based on the original 100% student popula
tion. 

Some of the tasks seem to have some understood limita
tions that are not stated. 

I felt the desire on some to have an "other reason" 
blank to check. 

10. I resent the question £the offer of payment], I usual
ly enjoy filling out questionnaires and never accept 
payment. I considered accepting the money because I 
felt it was manipulative of you to make people check 
the "no response." Sounds do-goodey and altruistic. 

11. I would like to comment on how unenjoyable this ques
tionnaire was: 

a. It had the same atmosphere of drudgery as prevails 
in public education. 

b. It was demeaning to the professionalism I felt I 
have obtained as a teacher. I love to exercise my 
judgment and be asked for my opinion. I do not 
need people to tell me they'll give me a palatable 
game to get me to do this. 

c. It is incredible that you did not define what popu
lation you were talking about. There was not stated 
universe of discourse. I answered the questions in 
terms of one population I treated as an itinerant 
teacher of children with specific learning disabili
ties . My answers would have been quite different, 
no doubt, had I had a self-contained classroom. 

12. No choices for auditory discrimination of letters and 
blends nor for visual perception problems such as rever
sals . 



Last section!Task 7 J weak in terms of assigned task— 
"spelling errorsl" 

Responses predicted on youngsters in grades 3 and 4— 
difficult to respond without data defining the popula
tion. 
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Subject 
No. 

Task 
One Two Three Four Five Six Seven 

LD-1 Task Estimate 16. .001 • 

l£
) C
M
 

31. 7. • 

O
 

C
M
 

27. 

Reason 1 10. 10. H
 
O
 

• 10. 2. n. 3. 
2 30. io.: .01 1. 4. 20. 4. 
3 30. .01 n. 16. 2. 7. .01 
4 • o

 
H
 

.01 n. 16. 3. 7. 2. 
5 3. 1. 11. 12. 4. 2. .01 
6 .01 .001 4. 12. 2. 20. .01 
7 3. .01 11. .01 4. 3. 1. 

LD-2 Task Estimate • 

o
 

in 

4. 25. 30. 30. 25. 20. 

Reason 1 2. • o
 

H
 

2. 5. 7. 8. 4. 
2 5. 2. 5. 

H
 
O
 • 5. 8. 1. 

3 10. .07 2. 4. 5. 3. 2. 
4 25. .01 10. 10. . 3. 1. 1. 
5 5. .01 3. 3. 5. .01 .01 
6 5. .001 1. 2. 3. .01 .01 
7 20. .001 2. 5. 3. 1. 5. 

LD-3 Task Estimate 10. 1. 35. 50. 10. 15. 50. 

Reason 1 40. 5. 30. 2. 10. 15. 60. 
2 50. 75. 15. 5. 10. 25. 5. 
3 10. 15. 20. 3. 10. 25. 95. 
4 10. 5. 35. 5. 10. 40. 35. 
5 10. 5. 10. 75. 40. 10. 5. 
6 25. 5. 5. 1. 10. 10. 1. 
7 20. 5. 35. 3. 5. 20. 5. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 65. 35. 85. 75. 70. 20. 50 

Reason 1 15. 1.  15. 5. 15. 5. 15 
2 40. 5. 5. 5. 15. 5. 10 
3 5. 5. 20. 10. 10. 5. 5 
4 10. 25. 20. 5. 10. 5. 10 
5 10. 4. 10. 40. 15. 5. 5 
6 20. 2. 10. 15. 5. 1.  5 
7 10. 5. 10. 10. 10. 2. 5 

Task Estimate 3 0 .  ro
 

o
 

• 3 5 .  4 0 .  5 0 .  2 5 .  5 0  

Reason 1  1 0 .  0 .  5 .  5 .  3 0 .  3 0 .  2 0  
2  4 0 .  1 0 .  1 0 .  1 0 .  2 0 .  5 0 .  2 0  
3  4 0 .  7 5 .  9 0 .  3 0 .  2 0 .  5 .  2 0  
4  1 0 .  7 5 .  5 0 .  3 0 .  2 5 .  5 0 .  5 0  
5  6 0 .  2 5 .  7 0 .  5 0 .  3 5 .  2 0 .  0  
6  5 .  0 .  2 0 .  0 .  2 5 .  2 0 .  0  
7  3 0 .  2 5 .  0 .  1 0 .  1 5 .  1 0 .  2 0  

Task Estimate 35. 1. 30. 50. 65. 90. 75 

Reason 1 2. 0. 2. 20. 20. 5. 1 
2 5. 10. 5. 5. 10. 20. 1 
3 15. 10. 10. 10. 2. 2. 35 
4 30. 70. 40. 10. 8. 40. 10 
5 5. 5. 10. 60. 5. 10. 3 
6 15. 0. 25. 2. 30. 25. 30 
7 30. 0. 10. 5. 15. 30. 40 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 50. 5. 50. 90. 90. 75. 100 

Reason 1 5. 2. 2. 10. 25. 60. 80 
2 40. 15. 2. 2. 50. 50. 75 
3 5. 25. 25. 50. 75. 50. 95 
4 20. 20. 70. 50. 70. 60. 95 
5 30. 15. 50. 5. 25. 20. 95 
6 5. 1. 35. 5. 50. 20. 5 
7 75. 20. 25. 50. 5. 30. 25 

Task Estimate 90. 30. 60. 60. - 80. 95 

Reason 1 5. 5. 5. 1. 30. 60. 1 
2 50. 90. 1. 1. 70. 90. 20 
3 5. 5. 0. 30. 70. 1. 95 
4 98. .001 30. 30. 20. 60. 60 
5 98. 5. 30. 70. 20. 1. 1 
6 80. 21. 40. 0. 40. 1. 1 
7 0. 1. 5. 90. 5. 1. 0 

Task Estimate 90. 25. •
 

in 

100. 100. 100. 100 

Reason 1 1. 5. 25. 5. 5. 0. 90 
"2 10. 25. 5. 1. 5. 100. 1 
3 20. 25. 20. 1. 75. 0. 1 
4 50. 5. 20. 1. 1. 0. 1 
5 1. 5. 5. 90. 5. 0. 1 
6 5. 1. 5. 1. 1. 0. 1 
7 10. 25. 20. 1. 5. 0. 1 



Subject 
No. 

Task 
O n e T w o T h r e e F o u r F i v e  Six Seven 

LD-24 Task Estimate 95. 60. 40. 90. 95. 30. 98. 

Reason 1 0. 0. 0. 0. 5. 0. 5. 
2 0. 0. 0. 0. 10. 0. 15. 
3 0. 50. 0. 85. 15. 75. 10. 
4 35. 0. 0. 0. 10. 15. 50. 
5 30. 50. 95. 10. 10. 0. 0. 
6 0. 0. 0. 0. 0. 0. 5. 
7 30. 0. 0. 5. 50. 0. 0. 

LD-27 Task Estimate 85. 30. 40. . 85. 100. 70. 100. 

Reason 1 5. 0. 20. 15. 0. 35. 0. 
2 75. 50. 5. 0. 0. 25. 0. 
3 2. 15. 40. 15. 0. 15. 0. 
4 0. 0. 10. 0. 0. 15. 0. 
5 10. 15. 5. 60. 0. 5. 0. 
6 0. 0. 10. 0. 0. 5. 0. 
7 5. 0. 0. 10. 0. 0. 0. 

LD-37 Task Estimate 90. 30. 50. 100. 100. 30. 80. 

Reason 1 30. 20. 80. 0. 90. 2. 20. 
2 70. 90. 2. 2. 90. 2. 40. 
3 30. 10. 80. 90. 0. 10. 40. 
4 70. .01 80. 10. 0. 70. .04 
5 90. 5. 80. 99. 99. 100. .01 
6 1. 3. 2. 70. 10. 99. 70. 
7 10. 1. 80. 10. 20. 10. 80. 



Subject Task 
No. One Two Three Four Five Six Seven 

LD-57 Task Estimate 50. 12. 9. 20. 17. 13. 8. 

Reason 1 20. 3. 2. 3. 1. 1. 2. 
2 10. 3. 0. 1. 10. 0. 3. 
3 9. 2. 1. 9. 1. 7. 2. 
4 9. 1. 3. 1. 3. 1. 1. 
5 1. 1. 0. 3. 0. 2. 0. 
6 0. 1. 2. 2. 1. 1. 0. 
7 1. 1. 1. 1. 1. 1. 0. 

LD-64 Task Estimate 50. 10. 50. 25. 75. 25. 75. 

Reason 1 5. .1 10. 15. 5. 20. 10. 
2 5. 4. 25. 15. 20. 20. 10. 
3 5. 1.3 15. 21. 20. 10. 25. 
4 15. .4 20. 14. 10. 10. 15. 
5 15. .1 10. 15. 20. 25. 15. 
6 50. .1 10. 10. 20. 5. 10. 
7 5. 4. 10. 10. 5. 10. 15. 

LD-65 Task Estimate 80. 50. 90. 75. 90. 75. 95. 

Reason 1 10. 2. 50. 5. 10. 50. 5. 
2 70. 75. 0. 0. 90. 50. 30. 
3 5. 10. 75. 75. 90. 20. 75. 
4 2. 2. 0. 25. 75. 50. 50. 
5 2. 2. 75. 50. 75. 50. 50. 
6 2. .01 5. 50. 75. 20. 25. 
7 50. 1. 25. 0. 75. 50. 50. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 60. 25. - - - 75. 90. 60 

Reason 1 10. 10. 5. 5. 20. 10. 10 
2 50. 25. 15. 1. 35. 10. 25 
3 1. 5. 50. 75. 20. 25. 25 
4 7. 5. 15. 25. 0. 25. 25 
5 25. 5. 0. 5. 20. 25. 1 
6 0. 0. 50. 5. 50. 70. 25 
7 7. 50. 15. 5. 25. 50. 20 

Task Estimate 3 3 . 3  •
 

in C
M
 

3 3 . 3  •
 

o
 

L
O
 

6 5 .  2 5 .  7 5  

Reason 1  •
 

o
 

ro 

2 .  1 5 .  1 0 .  2 5 .  2 0 .  2 5  
2  . 5  5 .  2 .  5 .  1 0 .  5 .  2  
3  5 .  1 5 .  5 .  5 .  5 .  1 0 .  1 5  
4  1 0 .  1 0 .  5 .  1 5 .  5 .  5 .  2 5  
5  1 5 .  2 .  3 0 .  3 5 .  1 0 .  2 5 .  5  
6  1 .  5 .  3 0 .  5 .  1 5 .  5 .  1 5  
7  5 .  . 5  1 5 .  5 .  1 5 .  5 .  1 5  

Task Estimate 20. 10. 30. 50. •
 

o
 

00 

20. 98 

Reason 1 50. 0. 40. 0. 5. 0. 0 
2 50. 70. 5. 0. 10. 30. 0 
3 0. 0. 0. 20. 50. 0. 60 
4 . 0. 0. 5. 0. 10. 10. 5 
5 0. 0. 0. 50. 2. 2. 0 
6 0. 0. 20. 0. 0. 30. 0 
7 0. 0. 5. 20. .01 5. 0 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

LD-75 Task Estimate 20. •
 

O
 
H
 70. 20. 50. 30. cn

 
o
 
.
 

Reason 1 20. 5. 50. 5. 10. 5. 50. 
2 20. 5. 10. 10. 5. 40. 5. 
3 20. 50. 50. 10. 5. 5. 50. 
4 20. 15. 15. 50. 5. 5. 5. 
5 40. 20. 20. 50. 10. 5. 5. 
6 10. 5. 10. 20. 5. 25. 5. 
7 50. 35. 30. 20. 55. 28. 20. 

LD-76 Task Estimate 3. .05 6. 5. 15. 5. 20. 

Reason 1 10. 5. .02 5. 15. 5. 10. 
2 10. 80. 5. 15. 15. 5. 10. 
3 10. 2. 20. 25. 10. 10. 20. 
4 50. .01 50. 25. 25. 40. 10. 
5 15. 1. 5. 10. 10. 10. .05 
6 5. .01 5. 10. 10. 10. 1. 
7 50. 10. 50. 10. 10. 10. 15. 

LD-87 Task Estimate 10. .01 10. •
 
o
 
H
 

- 50. 50. 

Reason 1 .01 0. 50. 50. 0. 50. 0. 
2 .02 90. 0. 0. 50. 10. 0. 
3 .02 0. 50. 50. 0. 0. 40. 
4 .01 10. 0. 0. 20. 10. 40. 
5 .02 0. 0. 0. 10. 10. 0. 
6 .001 0. 0. 0. 0. 0. 0. 
7 .02 0. 0. 0. 20. 20. 20. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate .01 .02 50. 35. 85. 85. 95 

Reason 1 40. 10. 5. 15. 10. 10. 10 
2 10. 5. 5. 5. 15. 30. 15 
3 5. 30. 20. 20. 5. 15. 5 
4 10. 30. 30. 5. 5. 20. 25 
5 20. 5. 15. 25. 20. 10. 5 
6 5. 5. 5. 20. 20. 10. 5 
7 10. 15. 20. 10. 25. 5. 30 

Task Estimate 40. 20. 5. 50. 40. 20. 50 

Reason 1 10. 20. 40. 10. 10. 20. 10 
2 40. 50. 5. 10. 20. 10. 30 
3 20. 10. 15. 20. 20. 20. 20 
4 5. .05 10. 5. 10. 20. 10 
5 10. 10. 10. 40. 10. 5. 5 
6 5. .05 10. 5. 10. 5. 5 
7 10. 0. .01 10. 10. 5. 10 

Task Estimate 10. 5. 15. 10. 10. 5. 15 

Reason 1 20. 10. 10. 5. 20. 20. 10 
2 20. 5. 10. 5. 20. 20. 10 
3 10. 15. 20. 20. 10. 5. 20 
4 10. 20. 10. 10. 10. 10. 20 
5 10. 20. 10. 40. 10. 5. 20 
6 10. 10. 20. 10. 10. 20. 10 
7 20. 20. 20. 10. 10. 20. 10 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 10. 2. 15. 15. 15. 25. 10 

Reason 1 2. 2. 2. 10. 20. 2. 1 
2 25. 50. 2. 10. 30. 10. 20 
3 10. 20. 25. 5. 2. 5. 15 
4 12. 10. 15. 5. 3. 5. 5 
5 30. 2. 5. 30. 15. 10. 2 
6 5. 1. 25. 20. 10. 30. 2 
7 15. 2. 20. 5. 15. 25. 1 

Task Estimate 10. 5. 10. 40. 70. 20. 90 

Reason 1 1. .01 1. 5. 5. 1. 20 
2 3. 20. 20. 12. 20. 2. 5 
3 1. 40. 25. 2. 20. 2. 20 
4 1. 10. 5. 12. 50. 20. 30 
5 30. 1. 5. 40. 3. 20. 1 
6 50. 1. 20. 1. 1. 20. 20 
7 10. .01 1. 1. 2. 5. 5 

Task Estimate 50.  .01  20 .  •
 

O
 

CN 

•
 

O
 

CO 

30 .  90  

Reason 1 20.  0 .  0 .  o .  10 .  10 .  60  
2  20 .  20 .  10 .  o .  50 .  70 .  10  
3  0 .  20 .  10 .  20 .  80 .  50 .  75  
4  5 .  10 .  10 .  0 .  75 .  50 .  75  
5  30 .  0 .  20 .  90 .  20 .  75 .  25  
6  1 .  0 .  10.  30 .  75 .  75 .  0  
7  20 .  0 .  10.  20 .  25 .  75 .  50  



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

LD-103 Task Estimate 50. 25. 20. 90. 90. 20. 90. 

Reason 1 10. 0. 5. 5. 15. 5. 30. 
2 3. 5. 0. 0. 15. 0. 5. 
3 20. 10. 0. 50. 30. 0. 45. 
4 5. 5. 10. 20. 20. 15. 10. 
5 5. 5. 0. 10. 0. 0. 0. 
6 2. 0. 0. 5. 10. 0. 0. 
7 5. 0. 5. 0. 0. 0. 0. 

LD-110 Task Estimate 80. 40. 40. 60. 80. 40. 20. 

Reason 1 3. 3. 5. 5. 15. 20. 10. 
2 30. 30. 15. 5. 25. 20. 10. 
3 7. 20. 15. 35. 10. 5. 20. 
4 20. 10. 15. 10. 15. 10. 20. 
5 10. 20. 30. 15. 15. 5. 10. 
6 15. 7. 10. 20. 15. 20. 15. 
7 5. 10. 10. 10. 5. 20. 20. 

LD-117 Task Estimate 50. 10. 25. 60. 50. 70. 90. 

Reason 1 20. 10. 30. 10. 30. 20. 70. 
2 70. 10. 20. 10. 30. 30. 10. 
3 20. 20. 20. 10. 40. 10. 30. 
4 70. 40. 70. 40. 10. 60. 70. 
5 70. 70. 50. 10. 40. 10. 10. 
6 30. 1. 40. 20. 40. 60. 20. 
7 70. 70. 40. 40. 40. 60. 20. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 50. 25. 75. 80. 99. 50. 85 

Reason 1 10. 1. 10. 75. 25. 25. 50 
2 40. 10. 30. 20. 30. 40. 20 
3 25. 20. 40. 90. 60. 35. 20 
4 40. 25. 70. 80. 45. 60. 45 
5 35. 25. 50. 95. 50. 40. 55 
6 20. 1. 30. 50. 20. 35. 5 
7 35. 20. 45. 35. 70. 30. 5 

Task Estimate 40. 20. CD
 
O
 

•
 

15. . 

o
 

00 

20. 90 

Reason 1 10. 10. 30. 2. 5. 15. 15 
2 20. 30. 40. 5. 15. 25. 10 
3 30. 10. 50. 30. 20. 3. 5 
4 10. 3. 50. 8. 20. 25. 25 
5 20. 15. 40. 50. 30. 10. 10 
6 1. 1. 60. 40. 30. 15. 3 
7 5. 10. 30. 30. 40. 4. 10 

LD-127 Task Estimate 30. 10. 20. 35. 35. 35. 40. 

Reason 1 2. 2. 3. 4. 5. 4. 8 
2 10. 4. 1. 1. 10. 10. 4 
3 6. 1. 7. 5. 3. 2. 12 
4 10. 1. 8. 5. 3. 4. 8 
5 15. 1. 1. 10. 5. 1. 12 
6 2. 0. 8. 10. 10. • 1. 1 
7 20. 1. 5. 2. 2. 5. 5 

H 
cn 
4* 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

LD-128 Task Estimate 10. 10. 20. 20. 25. 20. 20. 

Reason 1 15. 15. 5. 25. 10. 5. 10. 
2 10. 5. 5. 5. 30. 20. 5. 
3 5. 30. 25. 20. 25. 5. 25. 
4 25. 30. 25. 25. 20. 20. 30. 
5 15. 5. 5. 15. 5. 25. 15. 
6 10. 5. 20. 5. 5. 15. 10. 
7 20. 10. 15. 5. 5. 10. 5. 

LD-129 Task Estimate 25. .5 70. 25. 25. 50. 60. 

Reason 1 .2 .2 5. 2. 5. 10. 5. 
2 .4 .2 1. 2. 5. 2. 2. 
3 5. .2 1. 5. 5. 1. 10. 
4 5. .2 5. 5. 5. 2. 10. 
5 10. 0. 2. 10. 5. 2. 5. 
6 2. 0. 1. 10. 10. 2. 5. 
7 5. 0. 5. 5. 2. 2. 0. 

LD-143 Task Estimate 10. 2. •
 

o
 

in 

25. 25. 80. •
 

o
 

G
O

 

Reason 1 1. 1. 5. 10. 15. 1. 25. 
2 9. 25. 5. 5. 10. 50. 15. 
3 5. 1. 50. 50. 10. 25. 3." 
4 5. 5. 10. 15. 5. 10. 50. 
5 20. 5. 10. 5. 30. 4. 1. 
6 30. 10. 10. 5. 20. 10. 1. 
7 30. 50. 10. 10. 10. 0. 5. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 30. 1. 30. 20. 15. 10. 30 

Reason 1 0. 30. 0. 0. 20. 30. 30 
2 0. 30. 0. 0. 40. 10. 0 
3 30. 0. 30. 30. 0. 30. 30 
4 30. 0. 30. 30. 0. 30. 30 
5 20. 30. 0. 30. 40. 0. 0 
6 20. 0. 0. 0. 0. 0. 0 
7 0. 0. 0. 0. 0. 0. 0 

Task Estimate 50. 10. 20. 50. 20. 30. 10 

Reason 1 10. 10. 10. 20. 10. 10. 10 
2 10. 10. 10. 1. 10. 30. 2 
3 10. 1. 5. 20. 20. 10. 2 
4 50. 1. 20. 5. 2. 10. 10 
5 5. 1. 10. 10. 5. 10. 2 
6 5. 5. 1. 20. 10. 10. 2 
7 5. 1. 5. 10. 10. 10. 10 



Subj ect 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-•2 Task Estimate 60. .01 .45 45. 60. 25. 45. 

Reason 1 20. .001 .05 .15 1. .10 .01 
2 10. 0. .30 .05 10. 10. .01 
3 10. .001 .05 .05 20. .05 5. 
4 15. 0. .05 .10 20. .01 .10 
5 5. 0. .01 .10 .10 .05 .15 
6 5. 0. .01 .01 20. .05 .04 
7 5. 0. .05 .04 .01 .01 .15 

3rd-•3 Task Estimate 6. .03 50. 50. 20. 50. 50. 

Reason 1 25. 25. 25. 50. 25. 25. 5. 
2 10. 10. .1 5. 15. 10. 10. 
3 15. 10. 30. 5. 15. 10. 10. 
4 25. 25. 30. 10. 10. 10. 25. 
5 10. 10. 5. 15. 10. 5. 5. 
6 5. 1. 10. 10. 10. 1. 5. 
7 10. 25. 5. 5. 5. 1. 5. 

3rd-•5 Task Estimate 20. 1. 85. 95. 80. 60. 85. 

Reason 1 10. 0. 15. 80. 0. 0. 40. 
2 10. 50. 5. 0. 10. 30. 0. 
3 50. 0. 10. 0. 0. 0. 0. 
4 30. 0. 30. 0. 70. 15. 60. 
5 0. 50. 20. 20. 0. 40. 0. 
6 0. 0. 10. 0. 20. 10. 0. 
7 0. 0. 10. 0. 0. 5. 0. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-•15 Task Estimate 20. .001 20. 40. 30. 20. 40. 

Reason 1 30. 10. 30. 10. 15. 10. 40. 
2 10. 10. 10. .90 10. 5. .30 
3 10. .10 20. 50. 40. .50 10. 
4 30. .01 5. 5. 20. .50 20. 
5 5. 10. 5. 10. 5. .30 .05 
6 10. 10. 20. 10. 5. 40. .50 
7 10. 10. 10. 20. 20. 30. .40 

3rd-•18 Task Estimate 20. 0. 20. 60. 0. 1. 50. 

Reason 1 0. 0. 5. 0. 0. 0. 0. 
2 40. 0. 0. 0. 0. 0. 0. 
3 10. 0. 0. 0. 0. 0. 40. 
4 40. 0. 0. 0. 0. 100. 20. 
5 0. 0. 0. 100. 0. 0. 0. 
6 10. 0. 50. 0. 0. 0. 0. 
7 0. 0. 45. 0. 0. 0. 40. 

3rd--19 Task Estimate 2. 0. 10. 1. 5 «  7. 4. 

Reason 1 2. 0. 7. .28 0. 6. 2. 
2 1. 0. 3. .001 2. .65 .25 
3 .001 0. 9. .15 3. .55 .01 
4 .01 0. 8. 1. 4. .046 .35 
5 2. 0. 5. .01 5. 3. 1. 
6 .15 0. 2. 1. .25 2. .025 
7 2. 0. .25 1. 5. 5. .001 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-20 Task Estimate .03 

H
 
O
 •
 .004 .004 .005 .005 .006 

Reason 1 0. o. .10 10. 10. 40. 50. 
2 10. 20. 10. 0. 10. 30. .05 
3 10. 0. 10. 10. 0. 10. .10 
4 50. .60 10. 10. 0. 10. .05 
5 .05 0. 10. 20. 20. .05 20. 
6 .05 20. 30. 0. 50. 10. .05 
7 .20 0. 20. .50 10. 0. .05 

3rd-22 Task Estimate 75. 1. 25. 30. 25. 50. 50. 

Reason 1 10. 0. 50. 20. 10. 10. 10. 
2 10. 50. 0. 0. 20. 10. 10. 
3 5. 50. 10. 0. 10. 10. 20. 
4 5. 0. 10. 10. 10. 10. 25. 
5 50. 0. 20. 25. 10. 50. 5. 
6 10. 0. 10. 0. 10. 0. 0. 
7 10. 0. 0. 0. 10. 0. 0. 

3rd-26 Task Estimate 5. .05 20. .05 10. 25. 60. 

Reason 1 5. .05 5. 30. 15. 30. 40. 
2 1. 30. 1. 20. 15. 40. 2. 
3 20. 10. 40. 30. 30. 10. 30. 
4 30. 7. 15. 20. 10. 10. 10. 
5 30. 15. 10. 10. 20. .01 .05 
6 1. 20. 10. .01 .05 2. 10. 
7 20. 10. 20. .05 .05 2. 10. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-31 Task Estimate 50. 33. 70. 60. 60. 70. 50. 

Reason 1 10. 

H
 
O
 

•
 20. 30. 20. 20. 20. 
2 30. 20. 30. 40. 20. 30. 20. 
3 20. 30. 20. 20. 10. 30. 10. 
4 10. 20. 40. 20. 40. 10. 30. 
5 10. 10. 20. 30. 20. 20. 10. 
6 10. 10. 10. 20. 10. 30. 20. 

• 7 10. 10. 20. 10. 20. 20. 30. 

3rd-33 Task Estimate 50. .01 40. 60. 75. 50. 85. 

Reason 1 40. .10 10. .02 25. 25. 50. 
2 10. .01 .05 .02 30. 50. 40. 
3 30. .01 .10 10. 10. 25. 25. 
4 50. .05 10. 30. 50. 40. 60. 
5 25. .01 20. 30. 60. 30. 10. 
6 .05 .01 20. 25. 50. 10. 10. 
7 40. .02 30. .05 15. 20. 75. 

3rd-39 Task Estimate 65. 1. 40. 25. 30. 10. 80. 

Reason 1 2. 0. 5. 2. 20. 20. 30. 
2 3. 50. 2. 1. 25. 10. 10. 
3 5. 0. 10. 10. 25. 40. 5. 
4 75. 50. 5. 2. 20. 10. 10. 
5 5. 0. 2. 75. 10. 5. 30. 
6 5. 0. 45. 2. 10. 5. 10. 
7 5. 0. 10. 5. 25. 5. 5. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-41 Task Estimate CD
 

O
 

.
 

2. 45. 10. 10. •
 

in 0
0 

25. 

Reason 1 2. 0 .  10. 40. 5. 10. 10. 
2 60. 85. 4. 2. 5. 15. 5. 
3 2. 5. 40. 2. 5. 5. 25. 
4 30. 0 .  20. 5. 5. 25. 10. 
5 2. 0 .  20. 10. 25. 15. 25. 
6 2. 0 .  5. 5. 10. 25. 10. 
7 2. 10. 5. 10. 15. 5. 15. 

3rd-42 Task Estimate • 

in CM 

.01 20. • 

o
 

CM 

50. 50. 00
 
o
 

• 

Reason 1 5. 10. 30. 30. 10. 5. 30. 
2 10. 10. 5. 10. 20. 10. 15. 
3 5. 20. 15. 10. 10. 15. 5. 
4 20. 1 .  20. 10. 10. 30. 30. 
5 20. 40. 5. 10. 20. 5. 5. 
6 30. 1 .  5. 10. 20. 15. 5. 
7 10. 1. 20. 20. 10. 20. 10. 

3rd-44 Task Estimate 5. .5 5. 5. 15. 5. 20. 

Reason 1 50. 50. 10. 30. 10. 10. 10. 
2 10. 50. 5. 10. 20. 30. 5. 
3 20. 20. 20. 20. 50. 5. 5. 
4 10. 10. 10. 40. 10. 15. 20. 
5 30. 5. 20. 60. 30. 30. .5 
6 1. 5. 30. 5. 20. 20. 1 .  
7 30. 5. 10. 5. 30. 20. 10. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-50 Task Estimate 90. 20. 80. 90. 50. 20. • 

o
 

00 

Reason 1 50. 16. 50. 25. 25. 50. 50. 
2 40. 16. 0. 1. 25. 50. 10. 
3 50. 16. 50. 25. 50. 20. 50. 
4 100. 16. 50. 50. 25. 5. 80. 
5 100. 48. 10. 90. 25. 0. 0. 
6 15. 0. 50. 25. 5. 0. 10. 
7 100. o. 40. 50. 10. 0. 25. 

3rd-52 Task Estimate 2. .006 16. 8. 24. 10. 20. 

Reason 1 5. 1. 15. 3. 8. 6. 1. 
2 30. 10. 3. 5. 16. 4. 8. 
3 20. 5. 10. 25. 4. 7. 2. 
4 40. .01 30. 10. 12. 9. 10. 
5 2. 3. 15. 15. 4. 3. 4. 
6 

H
 
O
 • 1. 8. .01 5. .01 .5 

7 2. 2. 5. 5. 1. 2. 5. 

3rd-60 Task Estimate 50. 2. 25. 75. 60. 75. 85. 

Reason 1 15. 20. 50. 60. 10. 80. 15. 
2 10. 50. 5. 50. 50. 65. 20. 
3 3. 25. 25. 40. 45. 30. 60. 
4 50. 10. 30. 70. 60. 45. 75. 
5 50. 3. 40. 90. 60. 70. 20. 
6 3. 5. 50. 40. 50. 55. 5. 
7 75. 2. 20. 80. 35. 50. 25. -



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 25. 6. 30. 70. 35. 80. 90 

Reason 1 3. .01 10. 10. 10. 20. 60 
2 20. 50. 10. .01 40. 25. 10 
3 30. .01 25. 30. 75. 25. 15 
4 50. .01 25. 20. 90. 80. 50 
5 100. 50. 10. 50. 10. 20. 10 
6 25. .01" 10. 1.  10. 70. 5 
7 75. .01 15. 1.  10. 20. 80 

3rd-65 Task Estimate 75. 2. 60. 90. 95. 00
 

tn
 

• 90. 

Reason 1 1. .01 2. 80. 1. 80. 80. 
2 70. 1. 3. 2. 50. 80. 85. 
3 .01 1. 3. 3. 5. 25. 5. 
4 1. 1. 2. 1. 95. 50. 85. 
5 1. .01 3. 5. 95. 50. 5. 
6 1. .01 10. 3. 95. 80. 5. 
7 .01 .01 5. 1. 5. 80. 85. 

3rd-69 Task Estimate 85. 0. 80. 35. 65. 90. 60. 

Reason 1 40. 0. 90. 30. 40. 75. 10. 
2 30. 0. 25. 80. 30. 88. 10. 
3 10. 0. 40. 25. 10. 30. 10. 
4 20. 0. 30. 90. 80. 90. 90. 
5 70. 0. 20. 50. 60. 55. 70. 
6 30. 0. 25. 60. 30. 60. 60. 
7 • 45. 0. 70. 20. 25. 30. 85. cn ui 



Subject Task 
No. One Two Three Four Five Six Seven 

3rd-71 Task Estimate 6. 3. 20. 10. 20. 20. 20. 

Reason 1 100. 0 .  16. 33. 16. 16. 32. 
2 0 .  0 .  0 .  0 .  33. 66. 32. 
3 100. 0 .  32. 33 . 32. 64. 32. 
4 100. 100. 16. 0 .  100. 64. 64. 
5 100. 0 .  16. 66. 33. 0 .  16. 
6 50. 0 .  32. 0 .  66. 16. 0 .  

7 100. 0 .  32. 33. 32. 32. 16. 

3rd-77 Task Estimate 30. 25. 40. 50. 25. 20. 70. 

Reason 1 15. 15. 1 .  5. 50. 30. 15. 
2 7. 40. 14. 1 .  10. 15. 5. 
3 18. 15. 25. 5. 0 .  5. 20. 
4 7. 5. 15. 19. 30. 5. 15. 
5 25. 7. 10. 50. 5. 20. 15. 
6 3. 8. 20. 10. 1 .  10. 20. 
7 25. 10. 15. 10. 4. 15. 10. 

3rd-79 Task Estimate 10. .2 20. 10. 20. 15. •
 

i
n

 C
M

 

Reason 1 5. .01 5. .03 .05 .5 .05 
2 2. .01 .05 .01 .05 .05. .5 
3 2. .01 .05 .02 .10 .05 .05 
4 1 .  .01 .2 .01 .5 .5 .5 
5 1 .  .01 .05 .03 .05 .01 .3 
6 .05 .05 .05 .01 .5 .05 .01 
7 .05 .01 .2 .05 .05 .05 .05 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

Task Estimate 65. 10. 35. 60. 70. 50. 63 

Reason 1 5. 5. 1. 15. 15. 10. 10 
2 10. 10. 5. 15. 10. 20. 7 
3 15. 5. 33. 10. 10. 7. 8 
4 20. 1. 20. 15. 25. 12. 23 
5 10. 3. 10. 33. 5. 10. 10 
6 15. 2. 15. 1. 10. 5. 5 
7 25. 5. 10. 5. 20. 15. 5 

Task Estimate 10. .01 20. 20. H
 
O
 

•
 

25. 35. 

Reason 1 1. 0. 10. 1. 5. 5. 2. 
2 5. 30. 5. 1. 5. 30. 1. 
3 30. 1. 40. 1. 20. 1. 2. 
4 5. 1. 20. 1. 20. 5. 5. 
5 30. 5. 10. 75. 5. 30. 2. 
6 30. 0. 10. 5. 20. 1. .01 
7 10. 10. 10. 20. 3. 40. 2. 

Task Estimate 28. 0. 25. 62. . C
M
 C
M
 

31. 62 

Reason 1 100. 0. 0. 71. 14. 10. 50 
2 72. 0. 0. 0. 0. 70. 20 
3 72. 0. 100. 69. 100. 30. 20 
4 72. 0. 100. 50. 100. 70. 20 
5 72. 0. 25. 75. 100. 0. 50 
6 89. 0. 50. 75. 33. 70. 75 
7 100. 0. 50. 0. 100. 70. 75 



Subj ect Task 
No. One Two Three Four Five Six Seven 

3rd-90 Task Estimate 6. 0. 12. 6. 22. 40. 80. 

Reason 1 0. . 0. 3. 0. 25. 20. 40. 
2 0. 0. 0. 0. 50. 6. 20. 
3 25. 0. 20. 100. 25. 25. 80. 
4 20. 0. 90. 0. 25. 20. 100. 
5 50. 0. 20. 50. 75. 0. 12. 
6 3. 0. 100. 50. 30. 50. 4. 
7 1. 0. 0. 50. 35. 10. 90. 

3rd-93 Task Estimate 30. 1. 15. 5. 20. 35. 35. 

Reason 1 5. 5. 40. 20. 10. 15. 35. 
2 1. 25. 10. 10. 20. 10. 1. 
3 5. 30. 20. 10. 20. 25. 4. 
4 15. 15. 5. 15. 15. 20. 40. 
5 40. 10. 5. 5. 15. 15. 5. 
6 15. 5. 10. 5. 10. 10. 1. 
7 15. 10. 10. 20. 10. 5. 10. 

3rd-95 Task Estimate 10. 1. 25. 60. 65. 70. 90. 

Reason 1 60. 20. 50. 50. 30. 80. 50. 
2 80. 10. 20. 50. 60. 50. 80. 
3 80. 20. 80. 60. 50. 50. 60. 
4 80. 10. 80. 30. 60. 90. 80. 
5 60. 1. 50. 70. 30. 40. 10. 
6 50. 0. 20. 60. 50. 60. 25. 
7 80. 10. 80. 60. 30. 60. 50. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-96 Task Estimate 50. 5. 15. 40. 50. 50. 65. 

Reason 1 10. 5. 0. 0. 35. 65. 55. 
2 40. 65. 65. 0. 40. 50. 25. 
3 40. 35. 50. 15. 20. 40. 65. 
4 25. 10. 15. 20. 35. 30. 50. 
5 75. 25. 0. 65. 40. 15. 55. 
6 5. 0. 75. 45. 65. 75. 65. 
7 5. 10. 35. 20. 50. 35. 70. 

3rd-99 Task Estimate 30. .01 80. 10. 15. 10. 95. 

Reason 1 1. 0. 20. 10. 2. 2. 90. 
2 50. .001 5. 10. 50. 50. 70. 
3 2. .001 90. 10. 15. 40. 60. 
4 15. 0. 75. 25. 10. 20. 90. 
5 10. .001 5. 1. 5. 30. 3. 
6 50. 0. 5. .01 50. 15. 5. 
7 3. 0. 5. 10. 20. 5. 20. 

3rd-104 Task Estimate 50. 15. 30. 35. 50. 40. 75. 

Reason 1 50. 10. 30. 20. 50. 15. 60. 
2 30. 5. 10. 15. 30. 30. 50. 
3 25. 5. 20. 30. 50. 40. 50. 
4 50. 5. 30. 30. 50. 40. 70. 
5 40. 5. 20. 10. 50. 40. 50. 
6 50. 5. 15. 10. 50. 40. 40. 
7 50. 10. 20. 20. 40. 35. 40. 



Subject 
No. 

Task 
One Two Three Four Five Six Seven 

3rd-107 Task Estimate 2. 

H
 

o
 

•
 

•
 

o
 

C
M
 

25. 40. 40. 40. 

Reason 1 5. 0. 3. 10. 20. 10. 15. 
2 2. 1. 15. 20. 50. 10. 25. 
3 3. 0. 12. 15. 10. 25. 15. 
4 20. 0. 10. 40. 25. 30. 30. 
5 15. 2. 30. 20. 10. 5. 5. 
6 3. 0. 10. 15. 35. 10. 5. 
7 12. 2. 25. 10. 10. 20. 35. 

3rd-110 Task Estimate 2. 3. 25. 35. 45. 25. 65. 

Reason 1 15. 2. 15. 15. .05 2. 20. 
2 7. 10. 10. 5. 10. 15. 5. 
3 10. 40. 25. 15. 20. 30. 20. 
4 30. 20. 5. 25. 30. 10. 35. 
5 5. 4. 40. 40. 10. 35. 5. 
6 3. 1. 10. .01 15. 3. 2. 
7 40. 0. 4. 2. 3. 5. 10. 

3rd-112 Task Estimate 10. 10. 25. 25. 50. 20. 50. 

Reason 1 30. 5. 10. 5. 2. 5. 10. 
2 50. 30. 2. 1. 10. 2. 2. 
3 5. 30. 50. 5. 50. 2. 5. 
4 10. 10. 10. 10. 20. 30. 60. 
5 5. 1. 10. 40. 20. 30. 2. 
6 1. 1. 20. 10 / 35. 70. 5. 
7 10. 5. . 5. 2. 20. 2. 20. 



Subject Task 
No. One Two Three Four Five Six Seven 

3rd-115 Task Estimate 18. 3. 39. 45. 37. 24. 30. 

Reason 1 0. 0. 0. 20. 0. 50. 60. 
2 33. 100. 0. 6. 8. 25. 0. 
3 33. 0. 15. 0. 41. 0. 0. 
4 33. 0. 73. 0. 0. 0. 20. 
5 0. 0. 8. 60. 25. 0. 10. 
6 0. 0. 0. 0. 16. 12. 0. 
7 0. 0. 0. 13. 8. 12. 20. 

H 
cn 
ID 



APPENDIX F 

RANK ORDER OF COMPONENT DISABILITIES 
BY DIAGNOSTICITY* 

iank 
No. 

Component Dis
ability No.** Component Disability Description Value 

1 1. Attention Deficit .5624 
2 27. Reading Comprehension .5477 
3 16. Auditory-Visual Coordination .5330 
4 31. Writing Deficit .5183 
5 40. Auditory Speed of Perception .5054 
6 36. Sound Blending .4813 
7 35. Visualization .4805 
8 21. Rehearsal Deficit .4442 
9 28. Math Comprehension .3891 
10 39. Visual Speed of Perception .3745 
11 38. Monitoring Deficit .3445 
12 20. Auditory Short-Term Memory Span .3423 
13 2. Hyperexcitability .3380 
14 26. Auditory Closure .3314 
15 33. Quantitative Deficit .3260 
16 24. Listening Comprehension .3042 
17 29. Social Comprehension .2703 
18 19. Visual Short-Term Memory Span .2634 
19 37. Prediction Deficit .2612 
20 22. Long-Term Memory .2590 
21 11. Auditory Discrimination .2544 
22 4. Perseveration .2376 
23 23. Visual Figure-Ground .2179 
24 12. Visual Discrimination .2023 
25 18. Auditory-Visual-Haptic Coordination .2345 
26 10. Maturational Lag .1934 
27 30. Oral Expression .1868 
28 34. Affect Deficit .1850 
29 17. Auditory-Haptic Coordination .1771 
30 6. Spatial Deficit .1655 
31 15. Visual-Haptic Coordination .1616 
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Rank 
No. 

Component Dis
ability No.** Component Disability Description Value 

32 8. Visual Pursuit .1308 
33 25. Visual Closure .1233 
34 7. Temporal Deficit .1165 
35 5. Body Balance .1111 
36 13. Kinesthetic Discrimination .0755 
37 3. Hypoexcitability .0507 
38 32. Body Language .0486 
39 14. Tactile Discrimination .0387 
40 9. Auditory Direction .0360 

*Wissink 1972 
**As numbered in Process outline 
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