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ABSTRACT

/
.- /

/ J
.

Major 06ectves of t
,

he study were: (1) to determine if the

development of Pi etian reasoning, moral judgment, and moral conduct

in congenitally bl nd persons differed from that of.sighted persons,

and (2)to establis e reationships whith exist among measures '

of reasoning, Moraljudgment and moral conduct.. The random sample

M.-7.15 was- comprised of 25 congenitally blind (IQ 90-110) and 75

sighted (IQ 90-110) subjects; the two groups, blind and sighted,

were subdivided into three age groups, 6-10,_10-14, 14-18. IQ Vas

determined b -WISC,oi WAIS Verbal Scales.

When co parison was made of scores for blind and sighted subjects

on measures of reasoning, moral judgment, and moral 'conduct printiple

findings were: .

1. Blind'subjects did not achieve the reasoning processes

characteristic of concrete operational thought with the

facility or completion that would be expected for peisons

of their age and IQ. An average delay of eight years was

noted in the development of reasoning in the blind.

2. Few significant differences occurred between the blind and

sighted groups o measures of moral judgment and moral conduct.

Deficiencies found in the reasoning of blind subjeCts serve to

Indicate a need to provide these-persons with opportunities to interact

and reason/in ongoing situations.



PREFACE

Work by Yvette Hatwell has served to indicate that blind persons

,
experience Major delays in the development of reasoning: Her findings

represent the firdt major effort to employ Piaget's thebry of cognitive

development in an analysis of the thought procedses of blind persons:

After a review of her findings there was realization that'an in.A.depth,

cross-sectional appraisal of- the cognitive prbeesses of bli4,,persons

could provide information which would be useful in programs '/designed

to ecjulp these persons to function effectively inthe ld of today.

To accomplish this appraisal was the goal of the pres tudy.,

h.

At various stagea of our project numerous people provided, the

assistance necessary for it to continue from initiation to completion.

John Crandell's encouragement furnished the 'impetus for its launching,

and Natalie Barraga's insightful interest generated sustained motivation.

The support provided by Joseph Kohn, New Jersey Commission for the

Blind and Visually Impaired, Elinor H. Long, S4pervisor, Programs for It

the Visually Handicapped, Pennsylvania Departm6nt of Education, Frank S.

Penland, Virginia Commission for.the Visually Handicapped, and by

members of their staffs vas most beneficial. Although she did not

survive to witness its completion, Althea Nichols' interest in the study

will 1e remembered.
1

Gratitude is expressed--t-a_gach of the schools who permitted their

facilities, to be used in the study. These were the Maryland School for

the Blin:the Governor Morehead School of North Carolina, the New York

Institute for the Education of the Blind, Overbrook School for the Blind,

Western Pennsylvania School for the Blind, Virginia School for the Blind

at Staunton; Virginia School for the Blind at HaMpton, West Virgini4

School for the Deaf and Blind, and Public Schools in New Jersey, Penn-

sylvania, and Virginia..

,k Without the willingness of the subjects to participate, and of their

parents to have them participate, the study could not have occurred.

Their cooperation was basic to this project and to ,the subsequent one

which is evolving from it.

The continued efforts of Stella Vail, Gary Moore, Marsha Wexler, -

Louis Beutler and other members of the staff made the report possible.

Gratitude-also gs expressed to out government for the support provided

by a grant from the Bureauof Education for the Handicapped

<5,

B. S.

K. S.
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CHAPTER I - INTRODUCTION

Background Information
e

The purpose of the presently reported rese'rch project La to

probe the sPecifi effects that blindness - as ensory deprivation -

has upon the development of reasoning, moral judgment, and moral
conduct in persona ages, six to 18. It is anticipated that the

obtained data may serve as a research base for developing educational
prograis.designed to promote development in the aboVe three areas in
the visually impaired.

,Loss of visio , according to Lowenfeld (1973), results in three

basic limitations: (a) range and variety of experience, (b) mobility,

and (a interactio with theenvironment. Moreover, visual impairment
places the child at a disadv4ntage in the area of sensory stimulation,
concept formation, a d commurtieation. Additionally, the blind chin
frequently is experi=,tially'deprived, has miesed'normal interaction
with siblings and fri nds, anChas not been, encouraged to perform
"helping" tasks which <eVelop hasic concepts (Moore, 1973).

Piaget (1960) has hypotheoilzed that cognitive development pro-

ceeds as an individual interactswith his environment. Yet from the
onset, a congenitally blind person.does not experience the interac-
tion which is typical of growth in the normal child. Because of thi.4

one would assume that development of blind children would proceed at

a slower tempo and/or deficits would occur in their operational proc-
esses. Fraisse (1966) has stated that eyesight is the sense that

enables man to perceive simultaneity and that successiveness only
gives dfigurative approximation of it: Therefore, ". . . among blind

children this deficiency slows down the development of the operations
leading to the'conceptualization of the permanence of the object and
the establishment of a network of reciprocal relations between objects
(Fraisse, 1966, p. iii).

The theory of cognitive development expounded by Piaget and
Inhelder was chosen as a basis for the present study because of its
major contributions to the study of development of reasoning and moral

judgment in children and because tf the ingenious methods utilized td

assess these processes (Piaget, 1 64; ,Piaget & Inhelder, 1941).

Hatwell (1966) has successfully used the Piagetian model of cognitive
development in assessing the reasoning ability of blind children.
She found that although the blind followed the same sequence of
cognitive development as the sighted silbjects, their rate of develop-
ment was slower add they fuoctioned'as much as four years below their

sighted peers in reasoning ability. Puither, the congenitally blind
showed serious retardation when their performance on reasonirmassess-
ments.was compared with that of sighted subjects,, regardle's of whether
the sighted employed visual perception or tactual perceptio

More recently, a Piagetian framework was utilized in the lOngi-
vddinal study, The Development of Reasoning, gore]. Judgment, and
Moral Conduct. in Retardates and Normals (Stepheng, Miller, and

,McLaughlin, 1969; Stephens, 1972). These findings indicated that

1
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significant differences occurred in thesethree'areas when the
developmeht of retardates was compared with that ofonormals. Factor
analysis of Pi4getian reasoning, Wechsler Intelligence Scale, and .
Wide-Range Achievement Test scores from the Stephens, et.al., study
(1969) indicated Piagetian opdrational thought represented areas
separate and distinct from those measured hy standard tests of intel-
ligence and achievement. The Piagetian measures suggested' three facetb

:11

of functional thought: (a) "reversibil ty," i.e., realization that a
given quantity remains invariant despite hanges in shape, mass, etc.,
(b) classificatory and categorization 9: 1, and (c) spatial orients=
tion and mental imagery. The present stpdy attempts to extend this-

. type-of Piagetian based analysis to a comparison of normal congenitally
blind and normal sighted children.

(

Measures used in the currently-reported study to assess reasoning
and moral judgment were derived from Piaget's theory of cognitive and
moral development (Piaget, 1960, 1962). Techniques employed
to assess moral conduct ,observance of behavior in situations des1gg ed
to measure honesty, truthfulness, reliability, and persistence were
derived from earlier work by Hartshorne and May (1928, 1929) and Murray
(1947). Each of these assessments were used>previottsly in Stephens', et al.
study (1969) of the development of reasoning,qmoral judgment, and moral
)conduct in normal and retarded children. In addition, the data
collected on normal sighted subjects from this earlier study Othphens;''
et al., 1969) were utilized in the present study asythe base.line data
for normal sighted subjects against which data collected on the normal -

blind subjectswerecompared. Adaptations were necessary for some
measures prior to their use with blind subjects. An initial pilot.

.study conducted at Overbrook School for the Blind and'Temple UniVersipri
contributed to the development and validation of these, adaptations
"(Simpkins & Stephens, 1970).

InClusiod of two areas, moral judgment and moral conduct,

was deemed appropriate because studies which compared.moraldevelop-
ment in the congenitally blind with moral development in the sighted
were nonexistent. Since moral judgment does not make major demands on

perceptual cues, it was hypothesized that the visually handicapped
child Might exp&rience no developmental difficulty in'this area Also,

since interaction with environment (persons and things) frequently is-

curtailed, it was thought that the visually handicapped child migAt
bypass the acts of observed misconduct exhibited by young (ages 6 to
10) normal and retarded children (Stephens, et al., 1969), Sand'
achieve advanced levels Of moral development at younger ages than
normal or retarded persons.

Statement of the Problem

Because adult - success demands on performance in reasoning,"moral
judgment, and moral conduct, the purpose'of the project was to, assess
the performance of 75 congenitally blind subjects in these three areas
and compare the results with those previously obtained for 75

. sighted sUhjects by Stephens, et al., (1969). Specifically, the

present study sought -to:

2
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1. Estabitsh the relationship among levels of reasoning, moral

judgment, and moral conduct for congentially blind persons.

2. Determine whether he development of reasoning, moral judgment,

and moral conduct in congenitally blind persons differs

.
from the development in sighted persons for these three areas.

Data from the.,study s rve to validate measures which may be used

to locate blind persons on evelopmental scales of reasoning and moral

judgment. Knowledge pf the ecific level of development should bring

desired precis ,lon to the eval tion of visually impaired children'and
should have implications for cu riculum planning in training programs.

Following this further research is recommended to devise, effect, and

evaluate indiv,idual intervention programs in areas in which the congenitally

blind subjects are found to be deficient.

- Review of Relevant Literature

Because the three areas, reasoning, moral judgment, and moral
conduct,do not necessarily contain common abilities, research in the

past generally has dealt with only one of the three areas to the ex-

clusion of the other two. Irklight of this, roalleld-of previous work

will be presented separately under the three headings.

Reasoning

Assessment of cognitiVe development in the visually handicapped

traditionally has relied primarily on verbal procedures. Bauman (1973)

stated that the single rest most frequently used with blind clients of

all'ages by psychologists in the Udited States is some form of the

Wechsler Scales. Yet research by Cutsforth (1932), Nolan (1960), and
Harley (1963) indicated that, although the blind did manipulate verbal

symbol w1th considerable fluency, their de of understanding in

terms.of Object reality was significantly impaired. While the Haptic

Intelligence Scale (Schurrager.& Schurrager, 1964) represefits a note-

worthy attempt to develop a performance test for the blind, it-does not

evolve from a specific theory of development; the scales are modifica-

tions of the WAIS and are appropriate only for subjects above 16 years

of age.
\ ,

Work by Harley (1963) prompted the suggestion that a unique pro-
gram is needed by the blind child if he is to learn simple concepts
which sighted children develop through incidental learning. Manipu-
lation of objects enables the blind child to gain the skills in manual
IngPection which are imperative for cognitive developmeht. However,
since the blind iphild lacks one source of sensory input, his percep-
tual Processes die deficient (Barraga, 1973).

For Piaget, intelligence is a theory of interaction, a system of
hierarchical development organized in "general structures" which do not
become fully operational until the end of a long and slow genettc pro-

cess (tismer', 1966). Piaget has maintained that a child-must exper-
ience things for himself to obtain understanding of them, before he
can really "know" them. To know an object or event is not simply to look



at it or hear about it and make a mental image or Copy of it; rather

oit is to act on it, modify it or transform it and, in the process, to
understand the way the object is constructed. This act is an operation,

and an operation is the essence of knowledge (Copeland, 1/70). Sight

constitutes one of the principal means.of appraising the surrounding
world; visual stimuli are by far the most numerous wig most varied stim-
uli. Sight and cognition are sq_interrelated in' he Apular mind that
"to see" is equated with "to know" or "to understand." For this reason

laymen at times consider blindness indicative of mental retardation, as

though the loss of sight rendered impossible any intellectual acquisi-

tion.

A single experience, no matter how successful, is not enough to
build a reliable concept (Mukerji, 1969). A child cinot move ahead
toward abstract structure and reasoning without a brdad base of direct
encounters from which to abstract and generalize. In order to obtain
this broaebase, he must make manl approaches from many angles ver a

,..

period of time. Through these numerous approaches the concept ac
a measure of stability. When considering implications to be derive
from Piagetian research for training programs for blind students,
Hatwell (1966) noted that the blind child "operates within a verbal
system which is handled more easily thanisthe world of objects, but
which, if its tie to reality is lost, becomes a closed and necessarily
inadequate system." In her analysis, blindpess introduces a "rupture
of equilibrium between assimilation and accommodation." Although the

blind child has the intellectual instruments necessary for the(Iategra-
tion of outside data,, he "is deprived of a great deal of the means by
which a sighted child controls his adjustment to reality." Blind

children assimilate perceived data through generalizations which long,
remain maladaptive and deforming. Hatwell (1966) notes that blindness
seriously impairs the ability to accommodate because less pressure
is exercisedwby ple outside world; nonetheless, the constitution of
logical structures can be achieved by the blind. She concludes that
"there should be effort to promote interaction between the child and
his environment, effort which would emphasize the tactual perceptive
exploration of objects to counter-balance, in part, the negative effects
of sensory deprivation, a d rivation which does not impair the,intel-
lectual operative ability f the child."

However, studies by Berl; (1972), Hammill and Crandell (1969),
Nolan and Morris (1969) found that the ability to discriminate tac-
tually, rather than occurring spontaneously in blind children, was
develogrental in nature, was, related to cognitive ability, and'was
affected by such factors as intensity of tactual stimulationsIZsharp='
ness), intensity variations or quality of ntensity, early childhood
exPeriencesiiconcepts about space and spat al relationships, and
geography of the immediate environment. In another study which incor-
porated tactual ability, performance of4the sighted subjects showed
greater articulation than the performance of the blind; also marked

ndividual differences were found in the extent to which 'cognitive/
functioning,)ef-the blind subject was relatively articulated or rela-
tively global (Witkin, Birnbaum, Lomanoco, Lehr, & Herman, 1968).

4,
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the difficulty Which.blind persons have in perceiv:Lng of'themselves as

agents in 'control of theit environment hasbeen noted by Land & Vineberg

(1965). According to work accomplished by Almy, Chittenden, and Miller (1966)

Fiaget's,tasks tendedto give an advantage lo thechild who approached
his environment analytically in contrast to the one whose approaches

were more. global and associative. Although this could _contribute to

the poorer performance found in the blind. in the present study, the

well-constructed Piaget interview provides a picture of the way the
child organizes (or fails to,organize)'hieinformation.' The essence

of Piaget's methed is to'assess the child's readiness to make a,parti-

cular discovery: and then:to relate his educational experience to that

readiness in order to assure that he will have-the necessary intellec-
tual contit and cognitive abilities (Almy, et al., 1966):

,

Research by'Piaget (1960, 1462) has established that cognitive
developmentproceeds through a hierarchical sequence of, stages; the

-work is regarded as one of the major psychological contributiogs of

the. century (Brown, 1965).. Intelligence is seen as a process of adap-

: tation -and organization. Twoimportant.features in Piaget's theory

'are: .(a) the continuous extension of previous structures to accolumo-

date new functions 1p well as the emergence of new structuieis as .

circumstances:lehatie, and (b) theedevelopment of these extensions In
a pattern through which the toll organism adapts tAthe environment
,(Baldwin, 1967; Berlyne, 1957; FlaVell, 1963; Hunt,1961;Inhelder, ,

1953rdnhelder & Piaget, 1958; Maier, 1965; Piaget, 1960;, Stephens,
1966; Sullivan, -1967; & TuddenheiM,' 1966). Change from a reflexive - to- _.... -.

an inventive organism is defined by four stages which can be further

divided into sub-stiges. The four stages of cognitive developmett

posited by Piaget are: 3

.1. Sensory-motor (approximately birth to 2 years). The period

is characterized by development from a state of reflex acti-
vity to an organized sensory-motor action system which permits
increasing mastery of objects in the environment:

(a) Reflexive (0-1 month)

(b) Primary Circular Reac-
.. tion (1-4.5 months)

(c) Secondary Circular
Reaction (45 -9 months

(d) Coordination of Sec-
ondary'Schema (9-12
months)

Simple reflex activity; example:

kicking

Reflexive behavior becomes elab-
orated and coordinOed; example:
a thing grasped becomes some-
thing to suck

Repeats chance actions to re-
) produce an interesting change

or effect;-example: kicks crib,
rattle shakes, so kicks crib
.again

Acts become clearly intentional;
example: reaches behind cushion
for ball.

13
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(e) Tertiary Circular. Re-

4ctions (12-18 months)

'Discovers new ways to obtain
dds ed oal; example: pulls

Pi rer in order to get
music box Vesting on it

(I) Invention of New Means Invents new ways and means;
through Nental.Combin- example: uses stick to reach
ations (18-24 months) desired Object

2: Preoperational <approximately 2 to 7 years). The child
does not use logical operations in. his thinking. Instead, he
is perceptually oriented, makes'judgments in terms of how
things appear, and generally Can deal with only one variable
at a time. Thought at this level of functioning is"rigid.

(a) Preconceptual (2-4 Capable'of deferred imitation
years) and of verbal expression, but

speech is repetitious; frequent
egocentric monologues

ech_hecomes_socialii
soning is egocentric; example:
"to the right" means to his
right

3. Concrete operations (approximately 7-to-11--years),:----- y
Mobile and systematic thought organizes and classifies in00,
nation. Thought is no longer centered on a particular stake.

/41 of an object. .Instead it can follow successive changes
through various types of detou-rs and reversals, but because
the operations are tied mactron, they ate concrete rather
than abstract.

4. Formal operations (generally achieved after age 11). The

stage is characterized by the ability'to think abstractly,
formulate hypotheses, engage in hxpothetico-deductive reason-
ing, and check solutions. Thoughe how directs observations.

Inhelder (1953) cited the following criteria to define each. stage:

1. Each stage contains a period of formation and a period,of
attainment.

2. The starfing'point Tor a higher stage is marked Try the attain-
ment of an earlier stage.

3. The order-of the stagedis constant although the age of
attainment cap vary.,

4: The attainment of higher Stages necessitates that preceding.,
structures be integrated or become a part'of the later
structures.

. Initially the invariant developmental sequence described by
Piaget was queSte/Oned. However, when Elkind (1961a, 1961b, 1961c,

6 14 *.
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1962) used conservation experiments to study the growth of thinking,

- he found that persons do follow the stages posited by Piaget. Further-

more, he like Inhelder (1968), found that the_attainment'of conserve-

tion of s bstance preceded weight,and that weight preceded volume.

This seq nce of mastery also was confirmed by Smedslund,(1961), Lovell

and Ogi vie (1900), Stephens, e al., (1969), and Stephens (1972).

'Sensory disturbance peculiar to.those born blind hampers develop-
ment Of sensory:motor scheme's fr ?m the outset and slows down general

coordination ao well as "concepts and behavior patterns essential to
later successful school performance" (Taylor; 1973, p. 159). Because

the blind are retarded in the acquisition of,operations mhich precede

concrete reasoning, they would he expected to be retarded in their

-achievement of operatiorial prodesses which characterize the third
stage Of cognitive'development, the concrete stage,(Stephens, 1972).
In e'conservation study by Miller (1969) blind studentb, ages 6 to

10 were found to experience the same hierarchical stages of Piagetian

reabOning-as their sighted peers; however, development was delayed.
In timilar studies Gottesman (1971, 197.3) and Tobin (1972) also found

the same.developmental patterns, but again the rate of development was
npe Brekke, Williams,,and

Tait (in press) determined three variables significantly'related to
. performance on "conservation tasks"; these were age, sex,. and blind

living at home vs. blind living in an institution.

Work by Piaget and Inhelder (1959) on the origins of classifica-

tion in subjects 4 to 12 years old, indicated three main classifi-.

catory stages. During Stage I, material was organized into figural
collections but action was characterized by lack of planning and anti-

cipation. At Stage II, anticipations were observed andlthe child could

construct non7graphic collections._ Finally, during Stage III, the

notions of inclusion-relation and class hierarchies were acquired.

Boldt (1969) found similar stages in the development of scientific

thinking in bl nd children and adolescents. He conclUded that the de-

velopment of elationships which blind children have in conjunction

with the ntific and technic'al environment could.be understood as

a proCes of progressive dissociation of subject and object, and that

only near the end of this dissociation-process is real scientific

(formal) understanding attained.

When the invariant sequence of classification skill] was studied

by Kofsky (1966) through use of 11 classification tests, the observed

_order_was_only_parqally,in accord with Piagees'theoretical framework.

Significant correlations, however, Veie'Veirellea`Vefiieeri-fife'Igiitijedeg
chronological age and mastery of the task. Datadrom a study of
Classification and seriation skills in blind and sighted subjects served
to indicate that on both, tasks blind and_sighted children_ improved with

ager'but the sighted in general performed more adequately than the

blind (Friedman &-Pasnak, 1973b). In ajollowup study which attempted
to accelerate' acquisition of claSsification skills in blind children,

Friedman and Pasnak (1973a) found the blind subjects "...caught up

with their sighted peers, even though they did not learn the concept
perfectly" (p.337). 'Using the Modified Kofsky Battery, Higgins (1973)
studied the development of classificAtion in congenitally blind _
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children. Taken coll ectively, the'results supported Piaget's thesis
tbatI there are stages in-intellectual development, The deficiencies
in classificatory behavior identified in,the study, however, appeared
to be perceptual and symbolic in origin rather than intellectiol.
This suggeted that the blind 'child is nottnecessarily'handicapped in
developing ntellectual struotUres but is handicapped in obtaining I

data;froM is surroundings.-

Piaget'd (1967) theory of^space suggests- two types: sensorimotor
space-and representational space. Development of sensorimotor apace
begins prior to or at approximately two'years of age rang with the,
advedt of symbolic funpion). Both4knowledge of object which results
from direatcontatt with them and ipeiception are basil to sensorimotor
spac e and involves imIginationbt evocation of objects:in,the,ir -

absence. A systematic attempt to replicate Piaget's and Inhelder's,
work (1967) on spatial concepts:was conduCted by Laurendean and Pinard
(1970): They found that the development of the five concepts (i,e.,
stereognostic.recognition of spatial objects,end apace, Construction of.
a projective straight'line, localization of topographical positions, bon-,
cepts-of-left.and right, and coordination of-persp-ettives-)--ass-es-sed-i-n
the study generally followed the same steps as those identified by
Piaget; thus their findings suppqrted Piaget' ypothesis of develop--
mental stages. Use of factor analytic techniqu by Mahaney and
Stephens (1971) identified two spatial orientation factorstwhich did not
have major Ioadingarfram-other-Ptagetian-ryssontng tasks-. These
results suggested that spatial disorientation did not implyApoor per-
fdrmance in other areas of reasoning. SinCe blindness limits.thes
individual's spatial perception, it may be expected that'the blind
child would experience difficulty in this area of intellectual func-
tioning. Although the area is one of prime importance for the blind,
individual in his development bfimobility.ekills, only Swallow and
Poulsen (1972) and Swallow (1973) have reported bn studies of visually .

limited (visual acuity range was 20/70 to 20/400) children's concept
of space. Review of therformahce of the*10,subjecte included,iq the
Swallow and Poulsen (1972).study revealed nine mastered topological
space, while none mastered all tasks of projective and Euclidean space
at the concrete operation stage. Therefore, Swallow (1973) concluded
that "lack of sufficient physical encounters is probably more detri-
mental than the lossof vision" (p. 69).

)(

Prior studies of -treasbning in blind children have dealt primarily
with the area of conservation (Miller, 19691_Gottesman, 1971, 1973;
Tobin, 1972; Brekke, Williams,,& Tait, in press). Research which
analyzed the development of reasoning in areas other than conservation
seemed to be totally lacking. Besides the studies of classificativ.
by Friedman and Pasnak (1973a, 1973b) and Higgins (1973) and of spatial
relations by Swallbw and Poulsen (1972) and Swallow (1973), only the'
study by ,Hatwell.(1966) and,the present study have attempted, to exam-
ine extensively several areas of r oning in blind children.

16
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Moral Judgment-

,Piaget holds that the same process whid.engenders rationality
in general is responsible for thgfieVilopment of morality. There-

fore, a theoretical tie exitts,,,,between (reasoning and moal judgment.

For,this reason, the present study sought to identify the, develop-

ment of moral JOidgtent:SWthe congenitally' blind, an area\rich .

previously had been neglected.

To determihd4helimit of moral judgment achieved by a subject,
Piaget typically' confronts the child with a story that demands a .

decision involl4ng moral judgment. The subjects reply denotes'"

his level of functioning in this ,area. .

Piaget viewed morality as a formative process and identilfied...

three phases:

1. 'Individual caprice or egocentrism; without rules; acts

d

IP. 5t, :.

AL ..11,

leads to heteronomy and moral realism

2. Social contraint; rules imposed by others are external
and are narrowly and rigidly interpreted

.

3. Equilibrium of agreemene; cooperation and regard for
equity; autonomy or self-rule occurs with the progres-
sive interidrization of rules (Piaget, 1962;, Bull, 1969b)

Following Piaget's initialwbrk, The Moral Judgment of the
Child (1962), which demonstrated the development of moral maturity,
Eysenck (1960) conducted a study of the development of moral values
in 'children, and medinnus (1962) reported objective responsibility
in children. Testing of Piaget's theory of moral judgment,by MacRae.
(1954) substantiated the idea of three-phase development of moral

judgment. Kohlberg (1973) also found that universal patterns or
princip414 of .moral thinking progress-through an invariant order.

Finding's which issued from work on the moral judgment of
subnormal: by Abel (1941) suggested that Piaget's postulates
extended to the area of retardation. Findings by Bobroff (1960)

of educable mentally retarded children followed the Piagetian,
sequence;- however, _this research did not extend the analytical

approach to other areas,of reasoning orinoral behavior. Although
interest was evidenced in-the area, the,nature of the relationship
among reasoning, moral judgment, and moral conduct was unexplored.
Subsequent to Piaget's work, research has shown intelligence and

social class to be related to the type of moral judgment displayed
by normal children (Johnson, 1968).

7
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Data-on the morali tic jtidgments of 173 school children ages'

7 to 12, provided by Whiteman and Kasier (1964), served to -1.4- "

gest that maturity of.moral judgment was a function of. increase in .

mental age rather than advance in chronological age alone. Additional

findings implied that moralistic judgments were npt relaihd to teacher

ratings:; sex, or"membership in scouting organizations. By contrast,

in a series of studies by'DutkinL(1959a, 1954; 1959c) which explored
thesaccepane6 of reCiprocity at a. justice principle in 'school.=age
chil:drenk.itciprocitY Was.unr4latid to. IQ. Contrary to Piaget's eons.
.tention that ceciprOcity develops as a function of age,* an invetse

relationship.was found- khlberg (1958) extended-conpideraEion of
moral judgment to the adolescent period of development and choice in

persons ages 10 to 16.,

As acknowledgement of the need to ascertain relationships between,
various aspectsof moral judgment was assessed by Lerner (1937), a re-
lationship between the child's develomerc. of morality and an increase
ih ability to see,social situations from the viewpoint of-others was
found. In.research1q OacRa, c1951) which utilized moral judgment
questions derived from work-by Piaget and Letner, three relatively

tindependent factors, r.atier than a single mcral.judgment factor, were
derived. The factor's were termed (a) intentions-condequenees, (b)
unishment, and (c) perspective.

Work by Berkowitz (1964) failed to piovide evidence for a gen,-
.eral.AnoralAudgment-factor-at-partichlar-age-levelshere also
was suggestion,.thatiage changes and accompanying maturity in
moral judgment do not always substantiate,Piaget's theory. Num-
erous factors involved ih-the moral judgment process alter with
age changes, accerding.to-etudiesGhy Medinnus (1957), MacRae (1954),
and" Lerner (1937). Cross-cultural research by Bronfenbrenner (1962)
suggested that as the. locus of the studies irk moral judgment moved
farther from -the European, mainland, there was an accompanying
decrease in the empirical Confirmation of Piaget's formulations.
After extended research,'in the areas of moral development, Bull
concluded that piaget's\"pverriding concern to prove his
preconceived theory leads to a distortion of the evidence and ao
to a false patternrof ( nioral) development.A Yet he does provide
ample empirical evidence to justify the description of develop-
iment in terms of stage" (pull:'19601), p. 27). Turiel (1973),
however, noted that within a 'developmental sequence, each succeed-

ing stage represented'a more adaptive and equilibrated state than
its predecessor. This implied that the child's primary motivation
was competence rather than approval from family or peers.

Attempts to assess growth in various areas of moral judgment
have provided'proof that:. (a) significant change in the view of
law place in normals dutidg the adolescent years, particularly
years 3 to 15! (b) development of the principle of intentionality
in moral judgment continued. through adolescence (Breznitz & Kugelmass,
1968); (c) concepts of fairness, generosity, and selfishness

.4
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were developmental in nature (Shure, 1966); (d) awareness of rules

developed through a series of stages (Piaget, 1962); and (e) th

age there was a desrease.in authority-type responses and a con-

comitant increase in reciprocity responses (Lee, 1968),

Comparison of4bex differences in moral development have not

supplied conclusive generalizations.'
No4Sigiaficant sdic differ-

ences were reported in children's responses to moral judgment

o stories (Durkin, 1960). In contrast, striking differences

presented themselves in Birnbauth's (1968)' assessment of anxiety

and moral judgment in early adolescent normalsL girls generally

were more rigid in adhering to rules., Similarly, when introduced

to simulated social situations females were found to be more

conforming than males (Isboe, Williams, ,4 Harvey, 1963). After

his comprehensive analysis of moral judgment, the emerging

pattern presented by Bull (1969a) was one of a "climateric

stage of development betWeen 11 and 13 years for both sexes,

but with immense differences between the sexes." k Girls were

found'to be ea ly developers while boys werelate developers

-17-y-ears--tile_aexes_Apimateeach other,

although girls remain slightly in advance.

The previous longitudinal study which examined the development

of moral judgment in normals and retardatbs (Stephens, et. al.,

1969; Stephens, 1972) found developmental trends on most variables

for both groups. Differences among the three age groups of

retardates indicated that development in moral judgment does

occur a continues to occur in retardates as they enter young

adulth od.

Since no attempt had been made to assess the moral development

of the congenitally blind, the present study sought to examine

this area of functioning and to relate moral development to the

cognitive development of the blind.

Moral Conduct

Piaget 'theorized a three phase development of moral judgment:

(a) moral constraint leading to heteronomy and moral realism,

(b) interiorization Of rules, and (c) achievement of cooperation

leading to autonomy. Based on this theory, R. P. Peck and

---:-----+Havighura.t.,,,a9.60LosAyed_flve_character
types:

1. Amoral: a person with inexact perception, paradoxical and

4nullifidian actions, and a'child-like inability, to govern

them

2. Expedient: a person who lived in the immediate present,

who did not perceive the long-range results of his

behavior, and who possessed few moral inner drives
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3. Conforming: one who lacked self-airction, who consented
to the dictate's of his associates in a placid and
uncensorious manner

Irrational conscientious: a person who ascribed to and t,
maintained' an unswerving life style which appeared tp
consist-of strongly organized "don't's" which determined
his behavior "

5. Rational altruistic: a person capable of a continuing
maturation, one who maintained rational control of his
actions, who sought the well-being of self and others

4

Whenthese character types were applied to observed behavior,
it was found that an adult tended to maintain with persistence
hiS sets or basic feelings toward life, and that'a person's moral
conduct could be classified in terms of the level of character
development he had achieved.

StudieS-byHartshorne-and-May--(1928, 1929),-conaucted-almost---
a half-ontury ago, have remained hallmarks in research on moral
conduct, principally because of their skillful adaptation of
measurement procedures to research objectives. The technique --

which they used placed subjects in temptation situations in order
to observe their propensity for impetuosity and rapacity versus
their powers of self-restraint and inner discipline. Results from'
these observations provided scientific information on honesty,
cooperation, and persistence. These early findings suggested that
moral conduct was situationally determined rather than generaliz-

able; i.e., suppression of prohibited behavior in one type of
situation was not found to generalize to other types of 'situations.
However, when Mailer (1934) subjected the Hartshorne and May data,:
',to factor analytic techniques, a common factor, suggesting delay
of gratification, emerged. Still later when the same data was
reanalyzed by Burton (1963), more consistency in behavior was
revealed (Aronfreed, 1968).

Findings from a more recent study by Grinder.(1960, 1961)
which used contrived temptation situations to study honesty served
to indicate a moderate generality of honesty,( In addition, work
by Barbu (1951) tended to suggest that honesty was a general
personality trait and that tests of deception could have consider-
able value: In a review by Kay (1968) of studies designed to
examine the specificity versus generality dichotomy, cluster
performance supplied a mpre valid interpretation; i.e., in a
variety of situations involving similar aspect's of moral conduct,
there was significantly consistent behavior.

Several attempts had been made to determine organismic and
environmental variables which predispose a student to cheat

12



(Drake, 1941; Howells, 1938; Parr, 1937; Woods, 1957)'. Effort to

demonstrate relationships between achievement, personality, and

Cheating produced conflicting results. Kanfe and Durerfeldt (1968)
reported 'a decrease of cheating scores as a function of increasing
age when-they assessed the roles of age and class standing as.

' determinants of cheating. They concluded that an interaction existed

between ,ituational variables and'individual differences in cheating

behavior. The specific type of cheating and the tendency to cheat
in college students were found to relate to intellectual, demographic,
and personality characteristics of the-subject (Hetherington &

Feldman, 1964)..

To determine whether growth in moral conduct parallels'growth
in moral judgment, contrived situations' frequently. were created
which permit observance of ongoing behaVior. Level of resistance

to temptation was determined by Walsh (1967) in a situation which

contained attractive, but untouchable objeCts. Kay (1968) used
Wnlrpresent vepsus'adult-absent conformity to rules as a

measure of self-regula1ry behavior. Dilemma situations invol-
vingcross pressures between adult-approvidand peer-held stand-'
ards were Rresented to facilitate discussion and resolution of

conflicting conduct by Devereux (1970). LeFurgy and Woloshin (1968)'

were able to modify an individual's level of moral judgMent
through experimentally induced social influence. In.a study by

J.R. Peck andStephens (1964) which followed R. F. Peck's and
Havighurst's (1960) approach, it was found that over in extended
period young adult male retardates' behavior could be classified

in terms of levels or typesof character. development or moral

conduct. However, the observed levels represented their adult

performance; whether the attainment pursued the hierarchical
sequence o development postulated by Piaget was undetermined.

In -a subse lent study in which the performance of delinquent
subjects was compare&mith that of mentally retarded subjects on
Piagetian reasoning measures, no significant differences existed

between the delinquent and the mentally retarded' subjects although

the two groups differed significantly on IQ. When comparison was

made of normals and delinquents on'measures of moral judgment, no
significant differences occurred; i.e., the delinquent group could
verbalize what should be done as well as cOuld"the normal group.

Thus it was demonstrated that the stage of 'moral. judgment verba-
lized by the delinquents was riot related to their own moral
conduct (Miller, Zumoff, & Stephens, 1974).

Developmental changes in the consistency between motal
judgment and moral conduct were found by Beller (1949).when 9,

-12, and15-year-old boys were compared. In a study involving 10 to
14 year old boys, Kohlberg (1963) found measures of moral judgment,
correlated .31 with teacher ratings of conscience and conformity.
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However, these studies gave little consideration to the possibility
that moral conduct may follow a developmental, sequence. In contrast,

the Stephens, et. al., (1969) and Stephens (1972) studies indica-
ted this aspect of behavior was developmental in nature; viewing
normalc and retardates separately, each group showed.a significant
decrease in acts of misconduct as they increased in age., At each
level m sconduct scores for retardates were approximately twice as
greatF normals. Yet when retardates were compared with normals
of aim lar mental age, there were no significant differenceEi. These
'results strongly suggested that moral conduct followed a develop-
mental sequence. Since research in this area seemed to be totally
neglected for the congenitally band, the,present study sought to
examine relationships among reasoning, moral judgment, and moral

conduct.

Nr
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CHAPTMECII - METHODS '

Project Program and Professional Staff

The research program consisted of,three phases:

1. data collection (assessment of subjects.on measures of
reasoning, moral judgment, and moral conduct)

'2. data analysis

3. dissemination of findings (final report, presentation,at
professional meetings, preparation oarticles)

Professional staff consisted of:

1. .Principal Investigator: Will Beth Stephens, Professbr of
Special Education at Temple University. Approximately, --

one-third of her time was devoted to the project.
Training in Piagetian assessmentsyas received whtle
on a VRA Post-Doctoral Fellbaship at the University of

Geneva.

2. Research Associate: Katherine Simpkins,received°an MEd.
in Special Educatioa aadowas-working.in the4emplo.
University Special Education boctoral Program with al
major in research. Her major training And experidnce

. has been in education for the retarded, the blind, and
,

in Piagepan assessment techniques. f
4)

3.. Senior Secretary; Stella Vail, B.A. in Education, has
teaching as well 4s a sire-

-4r'

had experience in elementary
tarial work. She has served as Executive Secrets and

General 'Office Manager in charge of,staff and operations.

4. Consultants:

=, ,

Natalie Barraga/Professor of Special Education - Area of
Visually Handicapped, .The University of Texas, revieved
data in terms of implications for intervention programs.

John Crandell, Professor of Special Education - Area
Visually Handicapped, Brigham Young University, assis
in evaluation and interpretations of results'for educa-
tion of the blind. Originally he had assisted in the
adaptations of the instruments in the study.

Francis.Lord, Professor of Special Education, Udiversit*.
of Arizona, had experience with and had contributed to
programs for the visually handicapped. This knowledge
assisted in evaluation of the present study's findings
for programs for the blind.
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Perla Tait, Assistant Professor
of Visually Handicapped, Temple
critiquing the final report and
Rf fihdings in programs for the

of Special Education - Area
University, assist6'8-in
considered implementation
visually impaired.

Population and Sample

The sample0=150) was.compOsed of 75 sighted (IQ 90 -110), male
and female'subjects, and 75 congenitally blind (IQ 90-110) male and

female subjects. Al was determined by the WISC or WAIS Verbal for
both sighted and blind subjects. The congenitally blind (persons
blinded before the age of 4 years) had notjunctional-vision,
ie., light perception or less. Multiply-handicapped congenitally
blind were riot included in the sample. The two subsamples, blind
ancinighted, Were divided into cross-sectional samples of three
age ranges:

1. 25 blind subjects, ages 6 to 10 (13 male, 12 female)
25 sighted subjects, ages 6 to 10(13 male 12 female)

2. 25 blind subjects, ages 10-14 (12 male, 13 female)
25 sighted subjects, ages,.10-14 (12 male, 13 femallt

3. 25 blind subjects, ages 14-18 (11, male, 12 female)
25 sighted subjects, ages 14-18 (13 male, 12 female)

The sighted subjeCts, randomly drawn from public. '

school classrooths in the Bucks, Montgomery, and Philadelphia
County School systems in Pennsylvania, were those used previously
in the

(
Stephens, at al. study (1969). Their assessment scores

.had. been obtained and were on file.

Originally the blind subjects were to have been randomly
drawn'from the population of students in 'the varioue'residential
and day school programs for the education of the blind in New
Jersey, Pennsylvania, and Virginia. However, because of the =aft-
ple.screening criteria and because of the limited population of
children with severe visual defects, it was necessary tp extend
the geographical range and to draw the random sample froth the
population of blind students enrolled in public and private
residentidl and day school programs in an eight ,state afaa.
Distribution of the blind sample was:

Residential Day School

New :York 5

New JerdeY* 13

Pennsylvania 15 6

Delaware*
Maryland 7

Virginia 10 1

West Virginia 12

North Carolina

55 20

24
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New Jersey and DeMrare had no residential schools for the blind,

andnone of the Delaware students'in the day'schopl programs

qualified. However, students from these states who were enrolled

in,residentiel schools in the six other states were included in

the study.

Social status as measured by Warner's Index of Social Status

(tic ire & White, 1955) was determined by sub-simples (sighted and

blip ) of specific age ,groups. he 'blind sample was found to be

upp r-lower class, and the sighted sample, lower-middle class.

Brief Description of 'the Setti g
, .

Interviews with sighted subjects were conducted in a -specially

de igned mobile laboratory which contained two. esting cubicles'

eq ipped with one -way viewing screens. Interviews with blind sub-

jects were conducted in-a room in the child's school, or in nearby

facilities. Observation of blind subjects during specific moral Con
duct tasks was accomplished Uy watching through a window or a door.,

Description of Variables Being Studied

Thirty-two reasoni g, moral judgment, and moral conduct variables

rkwere employed to dete ine the relationships amork these three areas,

and to compare developme t in blind and sighted samples. Relation+-, .
.

ships among scores on these variables and standard measures of intell-

ligence and' achievement were exananed through use of sub-scores On /

the Wechsler Scales and on the Wide. Range Achievement Test (spelling,

arithmetic, 'and reading sub-tests). Scores from .Warner's Index of

Social Characteristics were used to determine the social status of that

two sub - samples. -

In the reasoning, moral judgment; and moral conduct experiments,

the subject (a) was presented with a problem which involved manipu-

lation of objects, 'or (b) formulated an opinion cOncerninva narrated

situation, or (c) was observed in a structured situation which was
J

designed to assess his behavior.
ca

ti

4

Adaptation of the reasoning, moral judgment, and mord conduct

instruments for use with the blind was accomplished by'Simpkins and

Stephens (1970). Pilot use of the adaptations had been 'carried out'

at the Overbrook School for the Blind andt Temple University% Prior

use of elk conservation experiments was accomplished by Miller(1969)
at Temple Uniliersity and Overbrook School for the Blind; test-retest

reliability, five week interval, ranged from .74 to 8,4. arlier work.

by Hatwell (1966) also grovided evidence of successful adap tion and

use Of Piagetian reasoning assessments forwork withthesv sually

handicapped:
. I , .

The rasOning experiments provide& measurement of: (a) conserve-
,

tion, (b) logic-classification, (0 operativity and symbolic imagery,

and (d) formal operations. 1- .

. . .
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The four areas of moral judgment measured were:

1. Relation between practice and consciousness of rules,

2. Ability to consider intent of teller rather than extent of
deviation from truth 1w-determining culpability of
falsehoods

3. Maturity in evalkuationc9objective versus subjective
responsibility

4.. Regard for punishment by reciprdcity which is derived from
'Ideas of equality rather than expiatory punishment which is
based.on retributive justice

/4-

Structured situaIions were designedto elicit acts of moral con.-
duct. In these situations it was possiVie to measure observdd truth-.
fulness, persistende, self-control, and cooperation.

Descriptions of the variables are presented underthe headings
of reasoning, moral judgment, and moral conduct.

Reasoning Variables

,

Prior to the administration of any experiments, each subject
responded to a measure designed to evaluate and promote his under-'
standing of such? relational terms as "more," "less," "saBIP,"

"different," and "bigger" (Griffiths, et al., 1967). In the

administration of'conservation experiments:

1. opportunity was provided for the subject to,become familiar

with the experimental materials

2. the experimenter noted whether the child indicated the
initial equality of the comparison objects .

-

3.
0
the child judged equality or inequality of theobjects after,

M. , each transformation .

.

..
, .

.,..' " -4 the child was asked to explain his answer to each questioncx :v 1
-; 4.0.

. of jucb.ent ("Why?" "Tell me more." "How do you 'know

1 ' '?;t11,p ..'v that?" etc.)
.

. '
.t.1,,t' '')?. .';

' I ,

.

The:hame and abbreviation of each reasoning-task plus al3tief

: n4 0 de4criptiop'of,.the original tasiv,avi of .the adaptation required' for

, use with Slina subject 'are presented in'Table.1..A, . .
, > . ., ' .

r,

. ° ,, Insert: Table 1 about-herb
i q., .,, sr

t. ' 2 ' .
. .

26... ,... ..,

%4 ,... ,,,,,.4....
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e
a
s
o
n
i
n
g
 
T
a
s
k
s

ti

S
u
b
t
e
s
t

.
A
b
b
r
e
v
i
a
t
i
o
n

O
r
i
g
i
n
a
l

C
o
n
s
e
r
v
a
t
i
o
n

'
\
\

A
d
a
p
t
a
t
i
o
n
 
f
o
r
 
p
r
e
s
e
n
t
,
 
S
t
u
d
y

C
o
n
s
e
r
v
a
t
i
o
n

C
o
n
.
 
S
u
b
.

A
f
t
e
r
 
t
h
e
 
c
h
i
l
d
 
a
g
r
e
e
d
!
t
h
a
t
 
t
w
o
 
6
"
 
b
a
l
l
s
 
h
a
d
 
s
a
m
e

o
f

a
m
o
u
n
t
 
o
f
 
c
l
a
y
,
 
o
n
e
 
b
a
l
l
 
w
a
s
 
s
u
c
c
e
s
s
i
v
e
l
y
 
t
r
a
n
s
-

S
u
b
s
t
a
n
c
e

f
o
r
m
e
d
 
i
n
t
o
 
a
 
"
h
o
t
 
d
o
g
,
"
 
a
 
.
"
p
a
n
c
a
k
e
,
'
"
 
a
n
d
 
I
n
t
o
 
a

d
o
z
e
n
 
s
m
a
l
l
 
p
i
e
c
e
s
.

I
n
 
e
a
c
h
 
c
a
s
e
,
 
t
h
e
 
c
h
i
l
d
 
c
o
m
-

p
a
r
e
d
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
l
a
y
 
i
n
 
t
h
e
 
t
r
a
n
s
f
o
r
m
e
d
 
b
a
l
l

w
i
t
t
i
 
t
h
a
t
 
i
n

t
h
e
 
u
n
c
h
a
n
g
e
d
 
b
a
l
l
.

C
o
n
'
s
e
r
v
a
t
i
o
r
y
 
C
o
n
.
 
W
t
.

o
f

W
e
i
g
h
t

C
o
n
s
e
r
v
a
t
i
o
n

C
o
n
.
 
V
o
l
.

o
f

C
o
n
.
 
V
o
l
.

V
o
l
u
m
e
.
,

(
4
)

r

(
S
e
c
o
n
d

p
a
r
t
 
o
f

t
h
e
 
e
x
-
.

p
e
r
i
m
e
n
t
)

T
w
o
 
c
l
a
y
 
b
a
l
l
s
 
o
f
 
e
q
u
a
l
 
w
e
i
g
h
t
 
w
e
r
e
 
p
l
a
c
e
d
 
o
n
 
a

S
c
a
l
e
.

A
f
t
e
r
 
t
h
e
 
c
h
i
l
d
 
a
g
r
e
e
d
 
t
o
 
t
h
e
i
r
 
e
q
u
a
l
i
t
y
,

t
h
e
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 
t
o
 
"
h
o
t
 
d
o
g
,
"
 
"
p
a
n
c
a
k
g
,
"
 
a
n
d

a
 
d
o
z
e
n
 
p
i
e
c
e
s
 
w
e
r
e
 
m
a
d
e
.
.
 
I
n
 
t
h
i
s
 
i
n
s
t
a
n
c
e
,
 
h
o
w
-

e
v
e
r
,
 
t
h
e
 
c
h
i
l
d
 
j
u
d
g
e
d
 
t
h
e
 
w
e
i
g
h
t
 
r
a
t
h
e
r
 
t
h
a
n
 
t
h
e

s
i
z
e
 
o
f
 
t
h
e
 
t
r
a
n
s
f
o
r
m
e
d
 
b
a
l
l
.

A
f
t
e
r
 
t
h
e
 
y
o
u
n
g
s
t
e
r
 
a
g
r
e
e
d
 
t
o
 
i
h
e
 
e
q
u
i
l
i
t
y
 
o
f
 
t
w
o

c
l
a
y
 
b
a
l
l
s
 
a
n
d
 
,
t
h
e
 
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
b
e
a
k
e
r
s

5
'
f

.
w
a
t
e
r
,
 
O
n
e
 
c
l
a
y
 
b
a
l
l
 
w
a
s
 
s
u
c
c
e
s
s
i
v
e
l
y
 
t
r
a
n
s
f
o
r
m
e
d

t
n
t
o
 
a
 
"
h
o
t
 
d
e
g
,
"
 
"
p
a
n
c
a
k
e
s
"
 
a
n
d
 
s
m
a
l
l
 
p
i
e
c
e
s
 
a
n
d

t
h
e
 
c
h
i
l
d
 
w
a
s
 
a
s
k
e
d
 
w
h
e
t
h
e
r
 
t
h
e
 
w
a
t
e
r
 
l
e
v
e
l
s
 
i
n

t
h
e
 
b
e
a
k
e
r
s
 
w
o
u
l
d
 
r
e
m
a
i
n
 
t
h
e
 
s
a
m
e
 
i
f
 
t
h
e
 
t
r
a
n
s
-
.

f
o
r
m
e
d
 
b
a
l
l
 
w
a
s
 
p
l
a
c
e
d
 
i
n
 
o
n
e
 
a
n
d
 
t
h
e
-
n
o
n
-
t
r
a
n
s
-

f
o
r
m
e
d
 
b
a
l
l
 
i
n
 
t
h
e
 
o
t
h
e
r
.

I
n
 
t
h
e
 
s
e
c
o
n
d
 
p
a
r
t
 
o
f

t
h
e
 
e
x
p
e
r
i
m
e
n
t
 
a
 
m
e
t
a
l
 
b
a
l
l
 
o
f
 
t
h
e
 
s
a
m
e
 
v
o

m
e

r
e
p
l
a
c
e
d
 
o
n
e
 
o
f
 
t
h
e
 
c
l
a
y
 
b
a
l
l
s
.

T
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
f
r
o
m
 
b
a
l
l
 
t
o

"
h
o
t
 
d
o
g
,
"
 
f
r
o
m
 
b
a
l
l
 
t
o
 
"
p
a
n
-

c
a
k
e
,
"
 
a
n
d
 
f
r
o
m
 
b
a
l
l
 
t
o
 
s
m
a
l
l

p
i
e
c
e
s
 
w
e
r
e
 
m
a
d
e
 
b
y
 
t
t
h
e
 
'

s
u
b
j
e
c
t
.

T
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
w
e
r
e
 
m
a
d
e
 
b
y

t
h
e
 
s
u
b
j
e
c
t
.

A
l
l
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
w
e
r
e
 
m
a
d
e

b
y
 
t
h
e
 
s
u
b
j
e
c
t
.



S
u
b
t
e
x
t

D
t
s
a
g
l
u
t
i
o
n
*

ok
S
u
g
a
r
.

A
b
b
r
e
v
i
a
t
i
o
n
'

D
i
s
s
o
c
i
a
t
i
o
n

o
o
f
 
N
o
t
i
o
n
s

.
P
o
u
,

o
f
 
W
e
l
O
r
t
-
-
.
.
,

a
n
d
 
V
o
l
u
m
e

S
u
g
a
r
 
W
t
.

T
w
o
 
i
d
e
n
t
i
c
a
l
 
b
e
a
k
e
r
s
 
c
o
n
t
a
i
n
i
n
g
 
e
q
u
a
l
'
 
a
-

m
o
u
n
t
s
 
o
f
 
w
a
t
e
r
 
w
e
r
e
 
d
i
s
p
l
a
y
e
d
,
 
,
L
a
t
e
r
 
a
 
c
u
b
e

.
S
a
g
a
`
 
S
u
b
.
 
o
f
 
s
u
g
a
r
 
w
a
s
 
p
l
a
c
e
d
 
i
n
 
o
n
e
 
b
e
a
k
e
r
 
a
n
d
 
t
h
e
 
c
h
i
l
d

W
a
s
 
a
s
k
e
d
;

(
1
)
 
i
f
 
t
h
e
:
t
W
O
 
b
e
a
k
e
r
s

S
u
g
a
r

W
e
i
g
h
e
d
 
t
h
e
 
s
a
m
e
,
:
-
(
2
)
 
i
f
,
 
w
h
e
n
 
d
i
s
s
o
l
v
e
d
)
,
 
t
h
e
r
e

(
3
)

w
a
s
 
a
s
 
m
u
c
h
 
s
u
g
a
r
 
i
n
 
t
h
e
 
w
a
t
e
r
 
a
s

t
h
e
r
e
 
h
a
d

,
b
e
e
n
 
i
n
 
t
h
e
 
c
u
b
e
,
 
a
n
d
 
-
(
5
)
.
i
f
 
t
h
e
 
w
a
t
e
r
 
l
e
v
e
l
s

i
n
 
t
h
e
 
t
W
O
-
b
e
a
k
4
r
a
 
r
e
m
a
i
n
e
d
 
t
h
e
 
s
a
m
e
.

O
r
i
g
i
n
a
l

A
d
a
p
t
a
t
i
o
n
 
f

W
t
.
 
&
 
V
o
l
.
 
A
f
t
e
r
 
t
h
e
 
c
h
i
l
d
 
a
g
r
e
e
d
 
t
h
a
t
 
t
w
o
 
i
d
e
n
t
i
c
a
l
:
g
a
s
,

t
i
c
 
b
e
a
k
e
r
s
 
c
o
n
t
a
i
n
e
d
 
t
h
e
 
s
a
m
e
 
a
m
o
u
n
t
 
o
f
 
w
a
t
e
r
,

c
y
l
i
n
d
e
r
s
 
v
a
r
y
i
n
g
 
i
n
 
w
e
i
g
h
t
 
a
n
d
 
m
a
t
e
r
i
a
l
,
 
b
u
t

o
f
 
e
q
u
i
v
a
l
e
n
t
 
s
i
z
e
,
 
w
e
r
e
 
p
l
a
c
e
d
 
.
i
n
 
e
a
c
h
 
b
e
a
k
e
r
.

'
P
r
i
o
r
 
t
o
 
e
a
c
h
 
i
m
m
e
r
s
i
o
n
,
 
t
h
e
 
c
h
i
l
d
 
w
a
s
 
a
s
k
e
d
 
t
o

p
r
e
d
i
c
t
 
w
h
e
t
h
e
r
 
t
h
e
 
w
a
t
e
r
 
l
e
v
e
l
s
 
w
o
u
l
d
 
r
e
m
a
i
n

t
h
e
 
s
a
m
e
 
a
f
t
e
r
 
t
h
e
 
c
y
l
i
n
d
e
r
s
 
w
e
r
e
 
p
l
a
c
e
d
 
i
n
 
t
h
e

w
a
t
e
r
.

I
n
 
a
 
f
u
r
t
h
e
r
 
t
a
s
k
,
 
t
h
e
 
e
x
a
m
i
n
e
r
 
p
l
a
c
e
d

A
 
l
a
r
g
e
 
c
y
l
i
n
d
e
r
 
i
n
 
o
n
e
 
b
e
a
k
e
r
 
a
n
d
 
t
h
e
 
s
u
b
j
e
c
t

,
 
w
a
s
 
r
e
q
u
e
s
t
e
d
 
t
o
 
s
e
l
e
c
t

f
r
o
m
 
a
 
v
a
r
i
e
t
y
 
o
f

s
m
a
l
l
e
r
 
c
y
l
i
n
d
e
r
s
,
 
t
h
e
 
c
y
l
i
n
d
e
r
 
o
r
 
c
y
l
i
n
d
e
r
s

W
h
i
c
h
,
 
w
h
e
n
 
p
l
a
c
e
d
 
i
n
 
t
h
e
 
s
e
c
o
n
d
 
b
e
a
k
e
r
,
 
w
o
u
l
d

c
a
u
s
e
 
t
h
e
 
w
a
t
e
r
 
i
n
 
t
h
e
 
s
e
c
o
n
d
 
b
e
a
k
e
r
 
t
o
 
r
i
s
e
 
t
o

t
h
e
 
s
a
m
e
 
h
e
i
g
h
t
 
a
s
 
t
h
e
 
w
a
t
e
r
 
i
n
 
t
h
e
 
f
i
r
s
t
.

T
h
e
 
c
h
i
l
d
 
w
e
i

o
f
 
w
a
t
e
r
 
a
n
d

e
s
t
a
b
l
i
S
h
 
e
q
u
a
l

a
l
s
o
 
e
s
t
-
d
b
l
.
-
U
b
e

l
e
v
e
l
s
 
e
i
t
h
e
r
 
b
y

p
l
a
c
e
m
e
n
t
 
o
f
 
r
d
.
*

t
h
e
.
b
e
a
k
e
r
s
 
t
O
 
i
n

l
d
V
e
l
s
 
o
r
h
y
j
e
e
l
i

t
h
e
:
g
l
a
a
e
g
r
:
T
h
e
s

o
n
e
 
S
u
g
a
r
 
c
u
b
e
 
i
n
 
t
h

o
t
h
e
r
 
s
u
g
a
r
 
c
u
b
e
 
r
e
m

t
a
b
l
e
.

f
l
e
d
 
t
h
e
-
t
w
O
 
b
e
a
k
e
r
s

o
 
s
u
g
a
r
 
c
u
b
e
s
 
t
o

t
y
 
o
f
 
w
e
i
g
h
t
.

H
e

e
q
u
a
l
i
t
y
 
o
f
 
w
a
t
e
r

u
d
g
i
n
g
 
f
r
o
m
 
t
h
e

r
 
b
a
n
d
s
-
a
r
o
u
n
d

c
a
t
e
y
a
t
e
r

t
h
e
 
w
a
t
e
r
 
i
n

b
j
e
c
t
 
d
r
o
p
p
e
d

w
a
t
e
r
;
 
t
h
e

n
e
d
-
o
n
 
t
h
e

A
t
 
t
h
e
 
o
k
f
t
i
n
g
 
o
f
 
t
h
e

p
e
r
f
m
e
n
t

t
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
e
n
c
o
u
r
a
 
e
d
 
t
o

t
a
c
t
u
a
l
l
y
 
e
x
p
l
o
r
e
 
e
a
c
h
 
o

t
h
e



T
A
B
L
E
 
1
 
-
 
C
o
n
t
i
n
u
e
d

S
u
b
t
e
s
t

A
b
b
r
e
v
i
a
t
i
o
n

O
r
i
g

a
l

A
d
a
p
t
a
t
i
o
n
 
f
a
r
 
?
r
e
s
e
n
t
 
S
t
u
d
y
.

C
o
n
s
e
r
v
a
t
i
o
n

o
f
 
L
e
n
g
t
h

C
o
n
s
e
r
v
a
t
i
o
n

o
f
 
L
e
n
g
t
h
 
-

R
o
d
 
S
e
c
t
i
o
n
s

C
o
n
.

L
e
h
.

R
o
d
 
S
e
c
.

C
o
n
s
e
r
v
a
t
i
o
n
 
o
f

C
o
n
,
 
L
i
q
.

L
i
q
u
i
d
s

p

T
h
e
 
c
h
i
l
d
 
C
h
o
s
e
 
t
w
o
 
r
o
d
s
 
o
f
 
e
q
u
a
l
 
l
e
n
g
t
h
 
(
8

i
n
c
h
e
s
)
 
f
r
o
m
 
a
 
g
r
o
u
p
 
o
f
 
6
,
 
8
,
 
a
n
d
 
1
0
 
i
n
c
h
.

r
o
d
s
.

A
f
t
e
r
 
h
e
 
c
o
n
f
i
r
m
e
d
 
t
h
e
 
e
q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
t
w
o

'
8
'
i
n
c
h
 
r
o
d
s
,
 
t
h
e
 
r
o
d
s
 
w
e
r
e
 
p
l
a
c
e
d
 
p
a
r
a
l
l
e
l
 
t
o

e
a
c
h
 
o
t
h
e
r
.

T
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
t
h
e
n
 
m
o
v
e
d
 
o
n
e
 
r
o
d

4
-
i
n
c
h
e
s
 
t
o
 
t
h
e
 
r
i
g
h
t
,
 
t
h
e
n
 
4
 
i
n
c
h
e
s
 
t
o
 
t
h
e

l
e
f
t
,
 
a
n
d
 
f
i
n
a
l
l
y
 
b
o
t
h
 
r
o
d
s
 
w
e
r
e
 
m
o
y
e
d
.
d
i
M
u
l
,

t
a
n
e
o
u
s
l
y
;

o
n
g
 
4
 
i
n
c
h
e
s
 
t
o
 
t
h
e
 
r
i
g
h
t
,

h
e

o
t
h
e
r
 
&
i
n
c
h
e
s
 
t
o
 
t
h
e
 
l
e
f
t
:

A
f
t
e
r
 
e
a
c
h
 
s
h
i
f
t
,
 
t
h
e

c
h
i
l
d
 
w
a
s
 
a
s
k
e
d
 
i
f
 
t
h
e
 
r
o
d
s
 
w
e
r
e
 
t
h
e
 
s
a
m
e
 
l
e
n
g
t
h
.

W
h
e
n
 
t
h
e
 
r
o
d
s
 
w
e
r
e
 
p
l
a
c
e
d
 
p
a
r
-

a
l
l
e
l
 
t
o
 
e
a
c
h
 
o
t
h
e
r
,
 
t
h
e
 
c
h
i
l
d

w
a
s
 
a
s
k
e
d
 
t
o
 
p
l
a
c
e
 
b
o
t
h
 
h
a
n
d
s

O
n
 
t
o
p
 
o
f
 
t
h
e
 
r
o
d
s
 
i
n
 
o
r
d
e
r
'
t
o

o
b
s
e
r
v
e
 
t
h
e
 
m
o
v
e
m
e
n
t
 
t
a
c
t
u
a
l
l
y
:

R
o
d
s
 
w
e
r
e
 
s
l
i
g
h
t
l
y
 
f
l
a
t
t
e
n
e
d

o
n
 
o
n
e
 
s
i
d
e
 
t
o
 
p
r
e
v
e
n
t
 
r
o
l
l
i
n
g
.

T
h
e
 
p
r
o
c
e
d
u
r
e
 
w
a
s

s
'
m
i
l
a
r

t
o
 
t
h
e
 
a
b
o
v
e
 
e
x
c
e
p
t

R
o
d
s
 
w
e
r
e
 
s
l
i
g
h
t
l
y
 
f
l
a
t
t
e
n
e
d

f
o
u
r
 
r
o
d
s
,
 
e
a
c
h

4
 
i
n
c
h
e
s
 
l
o
n
g
,
'
 
w
e
r
e
 
c
o
m
p
a
r
e
d

.
o
n
 
o
n
e
 
s
i
d
e
 
t
o
 
p
r
e
v
e
n
t
 
r
o
l
l
i
n
g
.

t
o
 
o
n
e
 
1
6
-
i
n
c
h
 
r
o
d
.

T
h
e
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
c
o
n
s
i
s
t
-
'
 
T
h
e
 
c
h
i
l
d

e
d
 
o
f
 
p
l
a
c
i
n
g
 
t
h
e
 
f
o
u
r
 
s
m
a
l
l
 
r
o
d
s
 
i
n
 
a
 
V
"
 
s
h
a
p
e
,

o
n
 
t
o
p
 
o
f

a
n
 
'
W
 
s
h
a
p
e
,
 
a
n
d
 
a
 
"
-
-
 
"
 
s
h
a
p
e
.

V
,

?

I

T
w
o
 
i
d
e
n
t
I
4
1
 
b
e
a
k
e
r
s
 
w
e
r
e
 
f
i
l
l
e
d
 
w
i
t
h
 
e
q
u
a
l
 
a
-

m
o
u
n
t
s
 
o
f
-
t
a
t
e
r
 
(
o
n
e
 
c
l
e
a
r
 
w
a
t
e
r
,
 
t
h
e
 
o
t
h
e
r
 
c
o
l
-

:
 
o
r
e
d
 
w
a
t
e
r
)
.
4
 
A
f
t
e
r
 
t
h
e
 
c
h
i
l
d
 
a
g
r
e
e
d
 
t
h
e
r
e
 
w
a
s

t
h
e
 
s
a
m
e
 
a
m
o
u
n
t
 
o
f
 
w
a
t
e
r
 
i
n
 
e
a
c
h
 
b
e
a
k
a
f
;
 
t
h
e
 
c
o
n
-

t
e
n
t
 
o
f
 
o
n
e
 
<
b
e
a
k
e
r
:
t
a
s
 
p
o
u
r
e
d
 
s
u
c
c
e
s
s
i
v
e
l
y
 
i
n
t
o
 
a

t
a
l
l
 
c
y
l
i
n
d
e
r
,
,
1
 
a
.
s
h
o
r
t
 
f
l
a
t
 
b
e
a
k
e
r
,
 
a
n
d
 
f
o
u
r

sm
al

l
b
e
s
K
e
r
f
l
o
f
 
e
g
g
e
l
:
a
i
s
e
e
t
 
A
f
t
e
r
 
e
a
c
h
 
t
r
a
n
s
f
e
r
,

t
h
e
 
c
h
i
l
d
 
w
a
s
4
a
0
e
d
.
t
h
e
t
h
e
r
 
t
h
e
.
c
o
n
t
a
J
n
e
r
a
 
h
a
d

t
1
W
.
 
e
a
m
e
-
a
m
m
i
n
t
 
O
f
-
w
a
t
e
r
.

p
l
a
c
e
d
 
b
o
t
h
 
h
a
n
d
s

t
h
e
 
r
o
d
s
.

C
l
e
a
r
 
w
a
t
e
r
 
w
a
s
 
u
s
e
d
 
i
n
 
b
o
t
h

b
e
a
k
e
r
s
.
'
l
h
e
 
c
h
i
l
d
 
d
i
d
 
a
l
l

p
o
u
r
i
n
g
,
 
b
u
t
 
w
h
e
n
 
n
e
c
e
s
s
a
r
y
 
w
a
s

a
s
s
i
s
t
e
d
 
b
y
 
t
h
e
,
e
x
a
m
i
n
e
r
.
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1
 
-
 
C
i
o
n
t
i
n
u
e
d

4
1
k

S
u
b
t
e
s
t

-
r

A
b
b
r
e
v
i
a
t
i
O
n

O
r
i
g
i
n
a
l

A
d
a
p
t
a
t
i
o
n
 
f
o
r
 
P
r
e
s
e
n
t
 
S
t
u
d

.

O
n
e
 
f
o
r
 
O
n
e

E
x
c
h
a
n
g
e

.

_

.

T
e
r
m
 
t
o

T
e
r
m
 
C
o
r
r
e
s
-

p
o
n
d
e
n
c
e

.

-
,
/
.
\
-
-
-
.
.
.

1
 
t
o
 
1

o

-
-

;

T
e
r
m

ei
-

.

,
 
.

I
n
 
t
h
i
s
 
t
a
s
k
,
 
t
h
e
'
e
x
p
e
r
i
M
e
n
t
e
r
 
h
a
d
 
a
 
"
s
t
o
r
e
"
 
(
a

b
a
s
k
e
t
 
c
o
n
t
a
i
n
i
n
g
 
1
2
 
p
a
c
k
a
g
e
s
)
1
/
4

T
h
e
 
c
h
i
l
d
 
w
a
s

g
i
v
e
n
 
e
i
g
h
t
 
d
i
m
e
s
 
a
n
d
 
i
n
s
t
r
u
d
t
e
d
 
t
o
 
e
x
c
h
a
n
g
e
 
a

d
i
m
e
 
f
o
r
 
e
a
c
h
 
p
a
c
k
a
g
e
 
h
e
 
b
o
u
g
h
t
 
u
n
t
i
l
 
a
l
l
 
t
h
e

m
o
n
e
y
 
w
a
s
 
s
p
A
n
t
.

A
t
 
t
h
e
 
c
o
n
c
l
u
s
i
o
n
 
o
f
 
h
i
s
 
p
u
r
-

c
h
a
s
e
s
,
 
t
h
e
 
c
h
i
l
d
 
w
a
s
 
a
s
k
e
d
w
h
e
t
h
e
r
 
h
e
 
h
a
d
 
t
h
e

s
a
m
e
 
n
u
m
b
e
r
 
o
f
 
p
a
c
k
a
g
e
s
 
a
s
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
e
r
 
h
d
d

d
i
M
e
s
.

L
a
t
e
r
 
t
h
e
 
r
o
l
e
s
 
(
s
h
o
p
p
e
r
,
 
g
r
o
c
e
r
)
w
e
r
e

r
e
v
e
r
s
e
d
.

-

t t
A
f
t
e
r
 
n
i
n
e
 
e
g
g
 
c
u
p
s
 
w
e
r
e
 
A
r
r
a
n
g
e
d
 
i
n
 
a
 
s
t
r
a
i
g
h
t

l
i
n
e
 
(
w
i
t
h
 
1
 
i
n
c
h
 
i
n
t
e
r
v
a
l
s
 
b
e
t
w
e
e
n
 
e
a
c
h
)
 
t
h
e

s
u
b
j
e
c
t
 
w
q
s
 
r
e
q
u
e
s
t
e
d
 
t
o
 
p
l
a
c
e
'
a
m
i
e
g
g
 
i
n
 
f
r
o
n
t

o
f
 
e
a
c
h
 
e
g
g
 
c
u
p
.

A
f
t
e
r
 
h
e
 
a
g
r
e
e
d
 
t
h
a
t
 
t
h
e
r
e

w
e
r
e
 
t
h
e
 
s
a
m
e
 
n
u
m
b
e
r
 
o
f
 
e
g
g
s
 
a
s
 
e
g
g
 
c
u
p
s
,
 
t
h
e

e
g
g
 
c
u
p
s
 
r
e
m
a
i
n
e
d
 
i
n
 
p
l
a
c
e
 
b
u
t
 
t
h
e
 
e
g
g
s
 
w
e
r
e

m
o
v
e
d
 
m
u
c
h
 
c
l
o
s
e
r
 
t
o
g
e
t
h
e
r
.

I
m
m
e
d
i
a
t
e
l
y
 
f
o
l
 
-
.

l
o
w
i
n
g
 
e
a
c
h
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
,
 
t
h
e
 
c
h
i
l
d
 
w
a
s

I w
a
s
k
e
d
 
w
h
e
t
h
e
r
 
t
h
e
r
e
 
w
e
r
e
 
a
s
 
m
a
n
y
 
e
g
g
s
 
a
s
 
e
g
g

1

.
c
u
p
s
.

t
,

.

.

N
o
n
e

.

-

.

-

.
.

,
-

.
.
.

\

T
o
 
p
r
o
m
o
t
e
 
e
a
s
e
 
i
n
 
t
a
c
t
i
l
e
 
e
x
a
m
i
n
-

L
i
o
n
,
 
c
h
e
c
k
e
r
s
 
w
e
r
e
 
s
u
b
s
t
i
t
u
t
e
d

f
o
r
t
h
e
 
e
g
g
 
c
u
p
s
 
a
n
d
 
p
o
k
e
r
 
c
h
i
p
s

f
o
r
 
t
h
e
 
e
g
g
s
.

T
h
e
 
e
x
a
m
i
n
e
r
 
M
a
n
i
-

p
u
l
a
t
e
d
 
t
h
e
 
c
h
i
l
d
'
s
 
h
a
n
d
s
 
a
s
 
h
e

m
a
d
e
 
t
h
e
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
.

-

.
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1
 
-
 
C
o
n
t
i
n
u
e
d

S
u
b
t
e
s
t

A
b
b
r
e
v
i
a
t
i
o
n

-
O
r
i
 
i
n
a
l

A
d
a
 
t
a
t
i
o
n
 
f
o
r
 
P
r
e
s
e
n
t
 
S
t
u
d

L
o
g
i
c
 
-
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n

,
C
l
a
s
s
i
f
i
-

C
a
t
i
o
n
 
-

A
n
i
m
a
l
s
 
.
'

C
l
a
s
s

I
n
c
l
u
s
i
o
n
 
-

B
e
a
d
s

C
h
a
n
g
i
n
g
'

C
r
i
t
e
r
i
o
n

-
C
l
a
s
s
 
(
3
)

C
l
a
s
s
 
(
4
)

C
l
a
s
s
(
5
a
)

C
l
a
s
s
(
5
b
)

B
e
a
d
s

.

C
h
.
 
g
r
i
t
.

.

.

,
.

T
a
s
k
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
e
r
e
 
t
o
 
s
o
r
t
 
a
.
s
e
t
 
o
f
 
1
7
 
p
i
c
-
.

t
u
r
e
s
 
i
n
t
o
 
t
h
r
e
e
 
r
e
l
a
t
e
d
 
p
i
l
e
s
 
(
d
u
c
k
s
,
 
b
i
r
d
s
;

a
n
d
 
a
n
i
m
a
l
s
)
.

A
f
t
e
r
 
t
h
e
 
i
n
i
t
i
a
l
 
c
l
a
s
s
i
f
i
C
a
-

'
t
i
o
n
t
h
e
.
s
u
b
j
e
c
t
 
w
a
s
 
q
u
e
s
t
i
o
n
e
d
 
o
n
 
c
l
a
s
s
 
i
n
c
l
u
-
,
,

:
.
1
V
a
n
d
 
p
o
s
s
i
b
l
e
 
c
l
a
s
s
 
e
x
t
e
n
s
i
o
n
s
.

,

-
,

A
 
b
o
x
 
c
o
n
t
a
i
n
i
n
g
 
1
0
 
w
o
o
d
e
n
 
b
e
a
d
s
,

e
i
g
h
t

r
e
d
 
a
n
d
 
t
w
o
 
y
e
l
l
o
w
,
 
w
a
s
 
d
i
s
p
l
a
y
e
d
,
 
a
n
d
 
t
h
e

,
s
u
b
j
e
c
t
 
w
a
s
 
r
e
q
u
i
r
e
d
 
t
o
 
j
u
d
g
e
 
w
h
e
t
h
e
r
 
t
h
e
r
e

w
e
r
e
 
m
o
r
e
 
w
o
o
d
e
n
 
b
e
a
d
s
 
o
r
 
r
e
d
 
b
e
a
d
s
 
i
n
 
t
h
e

-

b
o
x
.

A
d
d
i
t
i
o
n
a
l
 
q
u
e
s
t
i
o
n
s
 
w
e
r
e
 
d
e
r
i
v
e
d
 
f
r
o
m

m
o
d
i
f
i
c
a
t
i
o
n
s
 
o
f
 
t
h
e
 
b
a
s
i
c
 
e
x
p
e
r
i
m
e
n
t
a
l

,
-
.
,
9

a
r
r
a
n
g
e
m
e
n
t
.
'

_

'

.

.
-
4
'
.
.
e

.
F
o
r
t
y
 
c
a
r
d
b
o
a
r
d
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
 
w
e
r
e
`
t
o
 
b
e

s
o
r
t
e
d
 
i
n
t
o
 
t
w
o
 
s
t
a
c
k
s
;
 
2
0
 
f
i
g
u
r
e
s
W
e
r
e
 
r
o
u
n
d
,
.

2
0
 
s
q
u
a
r
e
;
 
2
0
.
f
i
g
u
r
e
s
 
w
e
r
e
 
r
e
d
,
2
O
r
b
l
u
e
;

1

2
0
 
f
i
g
u
r
e
s
 
w
e
r
e
 
l
a
r
g
e
.
;
 
2
0
 
s
m
a
l
l
.

A
f
t
e
r
 
h
e

s
u
b
j
e
c
t
 
e
x
p
l
a
i
n
e
d
 
h
i
s
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
,
 
h
e
 
w
a
s

e
n
c
o
u
r
a
g
e
d
 
s
t
b
 
s
o
r
t
 
o
n
.
a
n
o
t
h
e
r
c
r
i
t
e
r
i
o
n
.

T
h
e

p
r
o
c
e
d
u
r
e
 
w
a
s
-
r
e
p
e
a
t
e
d
 
f
o
r
 
a
 
t
o
t
a
l
 
o
f
 
t
h
r
e
e

.
.
-
s
s
o
s
t
s
.

F
i
n
a
l
l
y
,
 
t
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
a
s
k
e
d
,
t
o
 
r
e
-

c
a
l
l
 
h
i
s
 
i
n
i
t
i
a
l
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
.

.
.

.

I

.

i
.

.
.

F
r
e
s
h
 
f
o
o
d
s
 
w
e
r
e
 
s
o
r
t
e
d
 
i
n
t
o
 
t
h
r
e
e

r
e
l
a
t
e
d
 
p
i
l
e
s
.
 
(
a
p
p
l
e
s
,
 
f
r
u
i
t
s
,
 
a
n
d

f
o
o
d
s
.
)

A
f
f
e
r
.
t
h
d
i
n
i
t
i
a
l
 
c
l
a
s
s
i
-

f
i
c
a
t
i
o
n
 
t
h
e
 
c
h
i
l
d
-
w
a
S
q
u
e
s
t
i
o
n
e
d

o
n
 
c
l
a
s
s
 
i
n
c
l
u
s
i
o
n
 
a
n
d

c
l
a
s
s
 
e
x
-
7

t
e
n
s
i
o
n
.

.

T
h
e
b
o
x
 
c
o
n
t
a
i
n
e
d
 
1
0
 
b
e
a
d
s
-
e
i
g
h
t

,
.

o
f
 
o
n
e
 
s
h
a
p
e
 
a
n
d
 
t
w
o
 
o
f
 
a
n
 
o
b
v
i
o
u
s

1

d
i
f
f
e
r
e
n
t
 
s
h
a
p
e
.

T
h
e
 
c
h
i
l
d
 
c
h
o
s
e
 
;

n
a
m
e
 
f
o
r
 
e
a
c
h
 
s
h
a
p
e
 
a
n
d
h
i
s
 
a
t
t
e
n
-

t
i
o
n
 
w
a
s
 
d
r
a
w
n
 
t
o
 
t
h
e
 
f
a
c
t

t
'
a
t
 
a
l
:

t
h
e
 
b
e
a
d
s
 
w
e
r
e
 
m
a
d
e
 
o
f
 
w
o
o
d
.

'
T

;
.
T
h
e
 
2
0
 
r
e
d
 
f
i
g
u
r
e
s
 
w
e
r
e
 
r
e
p
l
a
c
e
d
'

b
y
 
2
0
 
s
a
n
d
p
a
p
e
r
 
f
i
l
p
r
e
s
 
a
n
d
 
t
h
e

.

2
0
 
b
l
d
e
f
i
g
u
r
e
s
 
b
y
 
2
0
 
s
m
o
o
t
h

f
i
g
u
r
e
s
.

.
.
.
.

.

.

.

t
i
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S
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i
n
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l

A
d
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t
a
t
i
o
n
 
f
o
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P
r
e
s
e
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S
t
u
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-
I
n
t
e
r
s
e
c
-

t
i
o
n
 
o
f

C
l
a
s
s
e
s

I
n
t
e
r
s
.

T
w
o
 
r
o
w
s
 
o
f
 
p
i
c
t
u
r
e
s
 
w
e
r
e
 
p
r
e
s
e
n
t
e
d
.

O
n
e
,
 
a

h
o
r
i
z
o
n
t
a
l
 
r
o
w
,
 
c
o
n
t
a
i
n
e
d
 
f
i
v
e
 
p
i
c
t
u
r
e
s
 
o
f
 
t
i
e

s
a
m
e
 
O
b
j
e
c
t
 
b
u
t
 
e
a
c
h
 
p
i
c
t
u
r
e
 
a
 
d
i
f
f
e
r
e
n
t

c
o
l
o
r
;

t
h
e
 
o
t
h
e
r
,
 
a
 
v
e
r
t
i
c
a
l
 
r
o
w
,
 
c
o
n
t
a
i
n
e
d
 
f
i
v
e

p
i
c
t
u
r
e
s
 
o
f
 
t
h
e
 
s
a
m
e
 
c
o
l
o
r
 
b
u
t
 
o
f
 
d
i
f
f
e
r
e
n
t

o
b
j
e
c
t
s
.

I
n
s
t
r
u
c
t
i
o
n
s
 
w
e
r
e
 
t
o
 
p
i
c
k
 
a
 
s
i
n
g
l
e

p
i
a
u
r
e
 
(
f
r
o
m
 
a
n
 
a
s
s
o
r
t
e
d
 
a
r
r
a
y
)
 
w
h
i
c
h
 
w
o
u
l
d

r
e
l
a
t
e
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
t
o
 
I
r
t
h

o
w
s
 
i
f
.
i
t
 
w
e
r
e

p
l
a
c
e
d
-
i
i
'
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o

t
h
e
 
t
w
o
 
r
o
w
s
.

T
w
o
 
r
o
w
s
 
o
f
 
w
o
o
d
e
n
 
f
o
r
m
s
 
w
e
r
e
 
p
r
e
-

s
e
n
t
e
d
.

O
n
 
o
n
e
 
r
o
w
 
w
e
r
e
 
f
o
u
r
,

w
o
o
d
e
n
 
c
u
t
o
u
t
s
 
o
f
 
d
i
f
f
e
r
e
n
t
 
s
h
a
p
e
s

b
u
t
 
t
h
e
 
s
a
m
e
 
t
e
x
t
u
r
e
.

T
h
e
 
o
t
h
e
r

r
o
w
 
c
o
n
t
a
i
n
e
d
 
f
o
u
r
 
w
o
o
d
e
n
 
c
u
t
o
u
t
s
,

'

t
h
e
 
s
a
m
e
 
s
h
a
p
e
 
b
u
t
 
w
i
t
h
-
d
i
f
f
e
r
-

e
n
t
 
t
e
x
t
u
r
e
s
.

I
n
s
t
r
u
c
t
i
o
n
s
 
w
e
r
e
 
t
o

p
i
c
k
 
a
 
p
i
e
c
e
 
f
r
o
m
 
a
n
 
a
s
s
o
r
t
e
d
 
a
r
r
a
y

t
o
 
p
l
a
t
e
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f

t
h
e
 
t
w
o
 
r
o
w
s
 
w
h
i
c
h
 
w
o
u
l
d

e
l
a
t
e

a
p
p
r
o
p
r
i
a
t
e
l
y
 
t
o
 
b
o
t
h
 
r
o
w
s
.

T
e
x
-

t
u
r
e
s
 
u
s
e
d
 
w
e
r
e
 
t
h
o
s
e
 
f
o
u
n
d
 
m
o
s
t

h
i
g
h
l
y
 
d
i
p
e
r
i
m
i
n
a
b
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p
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c
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b
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p
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c
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c
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b
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c
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c
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c
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c
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c
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h
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.
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Two types of scores were assigned to the,

reasoning assessments: dichotomous (pass-fgil) and point scale scores.

The explanation. given by the subject for his response was scored on a
one-tornine point scale composdd of the following intervals:

1.\ Fail

2. Oscillation - Incorrect: Initial cerrdct response is

altered to an incorrect one

3. Oscillation (Correct: Initial incorrect response is re-

placed with a correct. one

4. Pure intuitive: The correct answer is give :,but reason for

the statement is lacking

5. Concrete intuitive: The correct answer reflects perceptual

influence \

6. Concrete without reversibility: The correct response ad-

dresses consideration to pertinent elements, but there is

no indication of reversibility of thought processes.

7. Concrete with reversibility: Responses indicate an ability

to reverse thought processes

8. concrete mergi g into formal: Answers suggest transition

rom concrete o abstract thought processes

9. Formal: Indication of ability to solve problems without re-

course to concrete materials
. -

Moral Judgment Variables

The name and abbteviation of each moral judgment task plus a
brief description of the original task and any adaptatiofis made for

use with'blind subjec, are presented in Table'2.

Insert Table 2 about here

Scoring procedures. ,A three-point system devised by Kohlberg
(1968) was used to score three measures of morel judgment: lying,

justice, and clumsiness and stealing. The. scalelincluded the folloi-

.ing intervals:

1. Fan: no response or a bizarre or irrelevant One,

2. Response focuses on consequences of an act

3. Response focuses on intentions, rather than consequences of
an act

27 35
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e
n
t
 
d
r
a
w
i
n
g
.
 
T
h
e
n
 
h
e
 
d
e
c
i
d
e
d
w
h
i
c
h
 
o
f
 
t
h
e
 
t
w
o

f
a
b
r
i
c
a
t
i
o
n
s
 
t
o
l
d
 
h
i
m
 
w
a
s
 
t
h
e
 
m
o
r
e

s
e
r
i
o
u
s
.

S
t
o
r
i
e
s
 
o
f
 
a
-
m
i
s
d
e
e
d
 
f
o
l
l
o
w
e
d
 
b
y
 
t
h
r
e
e
 
p
o
s
s
i
b
l
e

m
o
d
e
s
 
o
f
 
p
u
n
i
s
h
m
e
n
t
 
w
e
r
e
 
r
e
a
d
 
t
o
 
t
h
e
'
s
u
b
j
e
c
t
.

A
f
t
e
r
 
e
a
c
h
 
s
t
o
r
y
 
t
h
e
-
I
s
u
b
j
e
c
t
 
t
h
e
n
 
w
a
s
 
a
s
k
e
d

t
o
 
c
h
o
o
s
e
 
t
h
e
 
f
a
i
r
e
s
t
 
p
u
n
i
s
h
m
e
n
t
,
 
t
h
e
 
h
a
r
s
h
e
s
t

p
u
n
i
s
h
m
e
n
t
,
 
t
h
e
 
o
n
e
 
h
e
 
h
i
m
s
e
l
f
 
w
o
u
l
d
 
C
h
o
o
s
e
,

a
n
d
 
t
h
e
 
o
n
e
 
h
i
s
 
p
a
r
e
n
t
s
 
m
i
g
h
t
 
u
s
e
.

P
e
r
t
i
n
e
n
t

d
r
a
w
i
n
g
s
 
a
c
c
o
m
p
a
n
i
e
d
 
t
h
e
 
s
t
o
r
i
e
s
.

o
r
i
e
s
 
w
e
r
e
,
r
e
a
d
 
t
o
'
t
h
e
 
s
u
b
j
e
c
t
 
w
h
i
c
h
 
r
e
-

e
d
 
h
i
m
 
t
o
 
m
a
k
e
 
j
u
d
g
m
e
n
t
s
 
c
o
n
c
e
r
g
i
n
g
 
t
h
e

j
t
i
c
e
 
o
f
 
p
u
n
i
s
h
i
n
g
 
a
n
 
e
n
t
i
r
e
 
g
r
o
u
p
 
f
o
r
 
s
o
m
e
-

t
h
i
n
g
 
o
n
e
 
m
e
m
b
e
r
 
h
a
d
 
d
o
n
e
.

I
n
 
s
o
m
e
 
i
n
s
t
a
n
c
e
s
,

i
d
e
n
t
i
t
y
 
o
f
 
t
h
e
 
w
r
o
n
g
d
o
e
r
,
 
w
a
s
u
n
k
n
o
w
n
.
 
P
e
r
-

t
i
n
e
a
t
 
d
r
a
w
i
n
g
s
,
 
a
c
c
o
m
p
a
n
i
e
d
 
t
h
e
 
s
t
o
r
i
e
s
.

A
d
a
p
t
a
t
i
o
n
 
f
o
r
 
P
r
e
s
e
n
t
 
S
t
u
d
y

T
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
g
i
v
e
n
 
a

b
r
a
i
l
l
e

c
o
p
y
 
o
f

t
h
e
 
s
t
o
r
y
 
t
o

r
e
p
l
a
c
e
 
t
h
e
 
d
r
a
w
i
n
g
.

T
h
e
 
e
x
-

a
m
i
n
e
r
 
r
e
a
d
 
t
h
e
 
s
t
o
r
y
 
a
l
o
u
d
w
h
i
l
g

t
h
e
 
s
u
b
j
e
c
t
 
r
e
a
d
 
s
i
l
e
n
t
l
y
.

B
r
a
i
l
l
e
 
c
o
p
i
e
s
 
o
f
 
e
a
c
h
 
s
t
o
r
y

e
n
a
b
l
e
d
 
t
h
e
 
s
u
b
j
e
c
t
 
t
o
 
f
o
l
l
o
w

a
s
 
t
h
e
 
e
x
a
m
i
n
e
r
 
r
e
a
d
 
t
h
e

s
t
o
r
y
.

I
n
 
a
n
s
w
e
r
i
n
g
 
t
h
e
 
q
u
e
s
-

t
i
o
n
s
,

s
u
b
j
e
c
t

u
b
j
e
c
'
t
 
w
a
s
 
e
n
c
o
u
r
-

a
g
e
d
 
t
o
 
r
e
f
e
r
 
t
o
 
t
h
e
 
s
t
o
r
y
.

i
r
e
l
l
I
e
 
C
o
p
i
e
s
 
O
f
 
e
a
c
h
 
s
t
o
r
y

e
n
a
b
l
e
d
 
t
h
e
 
s
u
b
j
e
c
t
 
t
o
 
f
o
l
l
o
w

a
s
 
t
h
e
 
e
x
a
m
i
n
e
r
 
r
e
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d
 
t
h
e
 
s
t
o
r
y
.

I
n
 
a
n
s
w
e
r
i
n
g
 
t
h
e
 
q
u
e
s
t
i
o
n
s
,
 
t
h
e

s
u
b
j
e
c
t
 
w
a
s
 
e
n
c
o
u
r
a
g
e
d
 
t
o
 
r
e
f
e
r

t
o
 
t
h
e
 
s
t
o
r
y
.
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.

R
u
l
e
s
 
o
f
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a
m
e

A
b
b
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v
i
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t
i
o
n

C
l
u
m
s
i
n
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s
s
 
#
1

C
l
u
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s
i
n
e
s
s
 
#
2

C
l
u
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i
n
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s
l
#
3

.
C
l
u
m
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i
n
e
s
s
 
#
4

C
l
u
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n
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#
5

(
N
u
m
b
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r
s
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i
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c
a
t
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p
a
i
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s
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o
f

-
s
t
o
r
i
e
s
 
u
s
e
d

i
n

a
n
a
l
y
s
e
s
)

H
i
s
 
R
u
l
e
s

4
C
h
a
n
g
e
s
 
R
u
l
e
s

O
r
i
n
 
i
n
a
l
 
T
a
s
k

T
o
d
e
t
e
r
t
h
i
n
e
 
i
f
 
s
e
r
i
o
u
s
n
e
s
s
 
o
f
 
a
 
d
e
e
d
 
w
a
s

j
u
d
g
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
i
n
t
e
n
t
 
o
f
 
d
o
e
r
 
o
r
 
c
o
n
s
e
-

q
u
e
n
c
e
s
 
o
f
 
t
h
e
 
a
c
t
,
 
p
a
i
r
e
d
 
s
t
o
r
i
e
s
 
w
e
r
e
 
r
e
a
d

w
h
i
c
h
-
r
e
q
u
i
r
e
d
 
a
 
d
e
c
i
s
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e

g
r
a
v
i
t
y
 
o
f
 
a
n
 
a
c
t
.
'
 
P
e
r
t
i
n
e
n
t
 
d
r
a
w
i
n
g
s

a
c
c
o
m
p
a
n
i
e
d
 
t
h
e
 
S
t
o
r
i
e
s
.

S
u
b
j
e
c
t
 
a
n
d
 
e
x
a
m
i
n
e
r
 
e
n
g
a
g
e
d
 
i
n
 
a
b
b
r
e
v
i
a
t
e
d

g
a
m
e
 
o
f
 
b
o
w
l
i
n
g
.

T
w
o
 
s
c
o
r
e
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
,

o
n
e
 
o
n
 
t
h
e
 
s
u
b
j
e
c
t
'
s
 
a
b
i
l
i
t
y
 
t
o
 
v
e
r
b
a
l
i
z
e
 
a

r
u
l
e
,
 
t
h
e
 
o
t
h
e
r
 
o
n
 
h
i
s
 
a
b
i
l
i
t
y
 
t
o
 
o
b
s
e
r
v
e
 
t
h
i
s

r
u
l
e
 
d
u
r
i
n
g
 
p
l
a
y
.

S
e
v
e
r
a
l
 
q
u
e
s
t
i
o
n
s
 
p
r
o
b
e
d

t
h
e
 
c
h
i
l
d
'
s
 
c
o
n
c
e
p
t
i
o
n
 
o
f
 
t
h
e
 
o
r
i
g
i
n
,
 
d
i
v
i
n
-

i
t
y
,
 
a
n
d
 
h
e
t
e
r
o
n
o
m
y
 
o
f
 
r
u
l
e
s
.

A
d
a
 
t
a
t
i
o
n
 
f
o
r
 
P
r
e
i
e
n
t
 
S
t
u
d

B
r
a
i
l
l
e
 
c
o
p
i
e
s
 
o
f
 
e
a
c
h
 
s
t
o
r
y

e
n
a
b
l
e
d
 
t
h
e
 
s
u
b
j
e
c
t
 
t
o
 
f
o
l
l
o
v
7

a
s
 
t
h
e
 
e
x
a
m
i
n
e
r
 
:
r
e
a
d
 
t
h
e
 
s
t
o
r
y
.

I
n
 
a
n
s
w
e
r
i
n
g
 
t
h
e
 
q
u
e
s
t
i
o
n
s
,
 
t
h
e

s
u
b
j
e
c
t
 
w
a
s
 
e
n
c
o
u
r
a
g
e
d
 
t
o
 
r
e
f
e
r
_

t
o
 
t
h
e
 
s
t
o
r
y
.

N
o
 
l
i
r
t
a
t
i
o
n
 
m
a
d
e
.

t
i

7



The. following four-point.sdale was devised to measure moral ,

judgment which. involved collective responsibility.

1. Punish everyone

2. Punish no _ode, with no reason given,

3. Punish only the guilty ones, but with no clear reason given.'

4. Punish (tray the guilty ones,'with-a clear-'reason given
4

Rules of the Game was scored on two three-point scales. The
first scale, which was based on knowledge of rules, tecmtained th fol-

lowing'intervals:

1. No knowledge of rules \

2. Verbalizes rules, but does not follow them

3. Verbalizes and follows rule!:
".

The second section of Rules of the Game/dealt with opinions con-
cerning possible Alteration of,rules, and contained the following
intervals:

1. ,Cannot change rules

2. Changes rules without reservation

3. Changes for mutua benefit

Moral Conduct Variables

Subjects were observed in structured situations which were de-
signed to elicit acts of moral conduct. These situations (with ac-
companying abbreviations) are listed in Table 3 with a bfief
description of the original tasks, and any adaptations required for
their use with blind subjects.

.

Insert Table 3 about here

Because observed behav>ior in situations devised to measure moral
conduct as either honest or dishonest, only dichotomous (pass-fail)
scores wdre assigned to performance on these tasks. Scoring was

carried out immediately after the subject had been observed in the
structured situation which evoked the moral act.

Reliability of Reasoning,Psycho- Educational, Moral Judgment,
.

and Moral Conduct Measures

Inter-rater reliability on measures of reasoning was established

by $enerating correlations among scores obtained from three judges,

a
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S
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.
 
R
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c
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.
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.
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T
a
s
k
'
"

d
.
 
E
n
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l
o
p
e

R
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t
u
r
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z
e
i
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o
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D
i
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t
h
e
 
s
u
b
j
e
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t
a
k
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c
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a
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e
t
t
e
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o
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c
a
n
d
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f
r
o
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d
i
s
h
 
d
u
r
i
n
g
 
a
 
t
i
m
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w
h
e
n
 
t
h
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e
x
a
m
i
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e
r
 
w
a
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o
u
t
 
o
f

t
h
e
 
r
o
o
m
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N
o
t
e
 
c
i
g
a
r
e
t
t
e
s
 
i
n
c
l
u
d
e
d
 
f
o
r
 
s
u
b
j
e
c
t
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e
i
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o
m
i
t
t
e
d
 
f
o
r
 
s
u
b
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c
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-
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'

H
o
n
e
s
t
y

W
h
e
n
 
t
h
e
 
s
u
b
j
e
c
t
 
d
i
s
c
o
v
e
r
e
d
 
a
n
 
a
t
t
r
a
c
t
i
v
e
 
b
a
l
l

p
o
i
n
t
 
p
e
n
,
 
d
i
d
 
h
e
 
a
t
t
e
m
p
t
 
t
o
 
f
i
n
d
 
t
h
e
 
o
w
n
e
r
 
o
r

\
d
i
d
 
h
e
.
p
o
c
k
e
t
 
i
t
?
-

M
o
n
e
y

R
e
t
u
r
n

(
1
)

M
o
n
e
y
.

R
e
t
u
r
n

(
2
)

E
n
v
e
l
o
p
e

43

T
h
e
.
 
e
x
a
m
i
n
e
r
 
u
n
o
b
t
r
u
s
i
v
e
l
y
 
s
l
i
p
p
e
d
 
a
n
 
e
x
t
r
a
 
d
i
m
e

i
n
t
o
 
t
h
o
s
e
 
u
s
e
d
 
i
n
 
a
n
 
e
x
p
e
r
i
m
e
n
t
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D
i
d
 
t
h
e
 
s
u
b
-

j
e
c
t
 
c
l
a
i
m
 
t
h
e
 
e
x
t
r
a
 
d
i
m
e
 
a
s
 
h
i
s
 
m
g
?

I
n
:
a
n
o
t
h
e
r
 
s
e
s
s
i
o
n
 
t
h
e
 
e
x
a
m
i
n
e
r
 
d
r
o
p
p
e
d
 
a
 
n
i
c
k
e
l

a
s
,
 
h
e
 
l
e
f
t
 
t
h
e
 
t
e
s
t
i
n
g
 
r
o
a
m
.

D
u
r
i
n
g
 
t
h
e
 
t
i
m
e

t
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
a
l
o
n
e
,
 
d
i
d
 
h
e
 
"
p
i
c
k
 
u
p
"
 
t
h
e
 
m
o
n
e
y
?

.

T
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
g
-
.
t
v
e
n
 
a
n
 
a
d
d
r
e
s
s
e
d
,
 
s
e
a
l
e
d
,
 
a
n
d

s
t
a
m
p
e
d
 
e
n
v
e
l
o
p
e
 
c
o
n
t
a
i
n
i
n
g
 
f
o
u
r
i
c
o
i
n
d
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a
n
d
 
w
a
s
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s
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e
d
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m
a
i
L
i
t
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r
 
s
c
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l
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c
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p
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u
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h
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n
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b
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c
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b
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c
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c
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r
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c
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u
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.
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.
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i
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h
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p
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b
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c
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p
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.
 
G
l
a
s
s

a
b
s
e
n
c
e
,
 
t
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
e
x
p
e
c
t
e
d
 
t
o
 
m
a
k
e
 
f
i
v
e

t
o
 
m
o
n
i
t
o
r
 
t
h
e
 
s
m
a
l
l
 
c
u
p
 
a
n
d

G
l
a
s
s

(
3
)

t
u
r
n
s
 
(
1
5
 
m
i
n
u
t
e
s
)
,
.

S
c
o
r
e
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
o
n

w
h
e
n
 
t
h
e
 
w
a
t
e
r
 
r
e
a
c
h
e
d
 
a
 
s
p
e
c
i
-

(
N
u
m
b
e
r
s

p
e
r
s
i
s
t
e
n
c
e
,
 
t
r
u
t
h
f
u
l
n
e
s
s
,
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
e
m
e
n
t

f
i
e
d
 
l
e
v
e
l
 
(
i
p
d
i
c
a
t
e
d
 
b
y
 
m
a
r
k
-

i
n
d
i
c
a
t
e

v
a
r
i
a
b
l
e
s

u
s
e

q
.
n
e
l
y
s
e
s
)

o
f
 
d
e
l
a
y
e
d
 
M
i
n
i
n
g
.

i
n
g
 
o
n
 
c
u
p
)
 
t
h
e
 
s
u
b
j
e
c
t
 
w
a
s
 
t
o

e
m
p
t
y
 
t
h
e
 
w
a
t
e
r
 
f
r
o
m
 
t
h
e
 
c
u
p

i
n
t
o

C
.
b
e
a
k
e
r
.

(
F
i
v
e
 
c
u
p
s

s
h
o
u
l
d
 
h
a
v
e
 
b
e
e
n
 
e
m
p
t
i
e
d
 
o
v
e
r

a
 
t
e
n
-
m
i
n
u
t
e
 
p
e
r
i
o
d
)
.

S
c
o
r
e
s

w
e
r
e
 
o
b
t
a
i
n
e
d
 
o
n
 
p
e
r
s
i
s
t
e
n
c
e
,

t
r
u
t
h
f
u
l
n
e
s
s
,
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
-

m
e
n
t
 
o
f
 
d
e
l
a
y
e
d
 
e
m
p
t
y
i
n
g
.

b
.

D
e
s
i
r
e

C
h
e
a
t
 
(
1
)

B
l
a
n
k
 
c
a
r
d
s
,
 
a
 
r
u
b
b
e
r
 
s
t
a
m
p
,
 
a
n
d
 
a
n
 
i
n
k
 
p
a
d
 
w
e
r
e

B
l
a
n
k
 
c
a
r
d
s
,
 
a
 
s
t
a
p
l
e
r
,
 
a
n
d
 
a
 
.
 
1

f
o
r

C
h
e
a
t
 
(
2
)

p
r
o
v
i
d
e
d
 
t
h
e
 
s
u
b
j
e
c
t
 
a
s
 
t
h
e
 
e
x
a
m
i
n
e
r
 
e
x
p
l
a
i
n
e
d

b
r
a
i
l
l
e
 
c
l
o
c
k
 
w
e
r
e
 
p
r
o
v
i
d
e
d
 
t
h
e
:

F
a
v
o
r
-

C
h
e
a
t
 
(
3
)

t
h
e
r
e
 
w
a
s
 
i
n
t
e
r
e
s
t
 
i
n
 
s
e
e
i
n
g
 
w
h
o
 
c
o
u
l
d
 
s
t
a
m
p
 
t
h
e

s
u
b
j
e
c
t
 
a
s
 
t
h
e
 
e
x
a
m
i
n
e
r
,
e
x
p
l
a
i
n
:

a
b
l
e

C
h
e
a
t
 
(
4
)

m
o
s
t
 
c
a
r
d
s
 
i
n
 
f
i
v
e
 
m
i
n
u
t
e
s
.

E
a
c
h
 
c
a
r
d
 
w
a
s
 
t
o
 
b
e

e
d
 
t
h
e
r
e
 
w
a
s
 
i
n
t
e
r
e
s
t
 
i
n
 
s
e
e
i
n
g

R
e
p
o
r
t
 
-

C
h
e
a
t
 
(
5
)

s
t
a
m
p
e
d
 
o
n
 
a
l
l
 
f
o
u
r
 
c
o
r
n
e
r
s
 
o
f
 
b
o
t
h
 
s
i
d
e
s
;
 
i
n

A
°
 
c
o
u
l
d
 
s
t
a
p
l
e
 
t
h
e
 
m
o
s
t
 
c
a
r
d
s

C
h
e
a
t
i
n
g

(
N
u
m
b
e
r
s

a
d
d
i
t
i
o
n
 
t
h
e
 
r
u
b
b
e
r
 
s
t
a
m
p
 
w
a
s
 
t
o
 
b
e
 
a
p
p
l
i
e
d
 
t
o
 
t
h
e

i
n
 
f
i
v
e
 
m
i
n
u
t
e
s
.

E
a
c
h
 
c
a
r
d
 
w
a
s

i
n
d
i
c
a
t
e

i
n
k
 
p
a
d
 
p
r
i
o
r
 
t
o
e
a
c
h
 
s
t
a
m
p
i
n
g
.
'
-
 
A
s
 
t
h
e
 
e
x
a
m
i
n
e
r

t
o
 
b
e
 
s
t
a
p
l
e
d
 
o
n
 
a
l
l
 
f
o
u
r
 
c
o
r
-

_

.

v
a
r
i
a
b
l
e
s

u
s
e
d
 
i
n

l
e
f
t
 
t
h
e
 
r
o
o
m
,
 
h
e
 
i
n
s
t
r
u
c
t
e
d
 
t
h
e
 
s
u
b
j
e
c
t
 
t
o
 
o
b
s
e
r
v
e

t
h
e
'
c
l
o
c
k
 
a
n
d
 
s
t
a
r
t
 
w
h
e
n
 
t
h
e
 
m
i
n
u
t
e
 
h
a
n
d
 
r
e
a
c
h
e
d
 
a

n
e
r
s
 
o
n
 
b
o
t
h
 
s
i
d
e
s
;
 
i
n
 
a
d
d
i
t
i
o
n
,

t
h
e
 
c
a
r
d
 
h
a
d
 
t
o
 
b
e
 
r
e
t
u
r
n
e
d

a
n
a
l
y
s
e
s
.
)

s
p
e
c
i
f
i
e
d
 
p
o
i
n
t
.

S
c
o
r
e
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
o
n
 
o
b
s
e
r
-

v
a
n
c
e
 
o
f
 
s
t
a
r
t
i
n
g

t
i
m
e
,
 
c
o
r
r
e
c
t
 
c
o
u
n
t
i
n
g
 
o
f

s
t
a
m
p
e
d
 
c
a
r
d
s
,
 
p
e
r
s
i
s
t
e
n
c
e
,
 
a
c
c
u
r
a
c
y
 
i
n
 
s
t
a
m
p
i
n
g

t
h
e
 
f
o
u
r
 
c
o
r
n
e
r
s
,
 
a
n
d
 
i
n
 
i
n
k
i
n
g
 
t
h
e
 
r
u
b
b
e
r
 
s
t
u
m
p

b
e
f
o
r
e
 
e
a
c
h
 
a
p
p
l
i
c
a
t
i
o
n
.

t
o
 
i
t
s
 
o
r
i
g
i
n
a
l
 
u
p
r
i
g
h
t
 
p
o
s
i
-

t
i
o
n
.

E
a
c
h
 
s
u
b
j
e
c
t
 
w
a
s
 
s
h
o
w
n

t
h
e
 
b
r
a
i
l
l
e
 
c
l
o
c
k
 
a
n
d
 
a
 
c
h
e
c
l
f
t
.
f
t
r

m
a
d
e
 
t
o
 
e
n
s
u
r
e
 
t
h
e
 
s
u
b
j
e
c
t
'
s

a
b
i
l
i
t
y
 
t
o
 
r
e
a
d
 
a
 
f
i
v
e
 
m
i
n
u
t
e

s
p
a
n
 
o
n
 
t
h
e
 
c
l
o
c
k
.

T
h
e

1

ft

t
.

t
i



T
A
B
L
E
 
.
3

C
o
n
t
i
n
u
e
d

*
 
`

S
u
b
t
e
s
t
:

A
b
b
r
e
v
i
a
t
i
o
n

3
.
b
.
c
o
n
t
i
n
-
,

c
o
e
d

c
.
 
R
e
p
o
r
t

o
f

M
i
s
h
a
p
-

T
r
u
t
h
-

f
u
l
n
e
s
s

M
i
s
h
a
p

O
r
i
g
i
n
a
l
 
T
a
s
k

D
u
r
i
n
g
 
t
h
e
 
t
i
m
e
 
t
h
e
 
s
u
b
j
e
c
t
 
w
a
s

a
l
o
n
e
 
a
n
d
 
e
n
g
a
g
e
d

i
n
 
t
h
e
 
h
o
u
r
 
g
l
a
s
s
 
t
a
s
k
,
 
a
n

a
t
t
r
a
c
t
i
v
e
 
'
y
o
u
n
g
 
l
a
d
y

e
n
t
e
r
e
d
 
t
h
e
 
r
o
o
m
,
 
d
e
s
p
i
t
e

o
r
d
e
r
s
 
n
o
t
 
t
o
,
 
a
n
d
 
g
o
t

s
o
m
e
 
p
a
p
e
r
s
;
'
i
n

g
e
t
t
i
n
g
 
t
h
e
m
 
s
h
e
 
o
v
e
r
t
u
r
n
e
d
 
a

v
a
s
e
 
a
n
d
 
w
a
t
e
r
s
p
i
l
l
e
d
 
o
v
e
r
 
o
h
e
r
 
p
a
p
e
r
s
 
o
n

t
h
e

d
e
s
k
.

A
s
.
s
h
e
 
l
e
f
t
,
 
s
h
e
 
e
n
t
r
e
a
t
e
d

t
h
e
 
s
u
b
j
e
c
t

n
o
t
 
t
o
 
t
e
l
l
 
a
n
y
o
n
e
 
s
h
e
h
a
d
 
b
e
e
n
 
i
n
 
t
h
e
 
r
o
o
m
.
.

W
h
e
n
 
t
h
e
 
e
x
a
m
i
n
e
;
 
r
e
t
u
r
n
e
d

a
n
d
 
a
s
k
e
d
 
w
h
o
*

r
u
i
n
e
d
 
t
h
e
 
-
p
a
p
e
r
s
;
 
a
i
a
 
t
h
e
 
s
u
b
j
e
c
t
 
p
r
o
v
i
d
e

i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e
m
i
s
h
a
p
?

A
d
a
 
t
a
t
i
o
n
 
f
o
r
 
P
r
e
s
e
n
t
S
t
u
d
y

s
u
b
j
e
c
t
 
w
a
s
 
i
n
s
t
r
u
c
t
e
d
 
t
o

o
b
s
e
r
v
e
 
t
h
e
 
c
l
o
c
k
 
a
n
d
 
t
o

s
t
a
r
t
 
w
h
e
n
 
t
h
e
 
m
i
n
u
t
e

h
a
n
d

r
e
a
c
h
e
d
 
a
 
s
p
e
c
i
f
i
e
d
 
p
o
i
n
t
,

S
c
o
r
e
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
o
n

o
b
s
e
r
v
a
n
c
e
 
o
f
 
s
t
a
r
t
i
n
g

t
i
m
e
,
 
.
c
o
r
r
e
c
t
 
c
o
u
n
t
i
n
g
 
o
f

s
t
a
p
l
e
d
'
 
c
a
r
d
s
,
 
p
e
r
s
i
s
t
e
n
c
e
,

a
c
c
u
r
a
c
y
-
i
n
 
s
t
a
p
l
i
n
g

t
h
e
 
f
o
u
r
 
c
o
m
a
s
,
 
a
n
d

i
n

r
e
t
u
r
n
i
n
g
 
c
a
r
d
s
 
t
o
 
t
h
e
i
r

u
p
r
i
g
h
t
 
p
o
s
i
t
i
o
n
s
.
'

f
i

N
o
n
e

O



I

each of uhom was trained in use of Piaget-type assessments (Stephens

et al., 1969). The obtained' reliability coefficients ranged from

.77 to 1.00. In the present studll.two-judge inter-rater relia-
bilit/1 was established for reasoning assessments which were adapted
for use with blind subjects. The obtained reliability coefficients
for point-scale scores, as set forth in Table A Appendix, are based on
fourteen randomly selected subj is and range from .92 to 1.00.

Reliability of the echsler ales for use with the blind is
discussed by Tillman ( , 1967b), Tillman and Osborne (1969),

and Bauman (1973). The ide Range Achievement Test had no data
available for administration to the blind although personal com-
munication with personnel from several schools for the blind indi-
cated it was in use Therefore, a braille adaptation was devised\
for use in the present study and test-retest reliability was Or-
formed on a sample of 70 subjects from the Overbrook School for the

Blind. The obtaine&coeffieients were .70 for arithmetic, .67 for
Spelling, and.56 for reading (three week test-retest interval).

Inter-rater reliability on measures 'of moral judgment was
established from scores obtained from three judges during the
Stephens, et al. (1969) study. The obtained reliability coeffi-
cients ranged from .83 to 1.00. 1

Validity of thereasoning and moral judgment tasks is discussed
in Piaget's ,(1962, 1964) description of.these assespments. Face
validity is considered'sufficlent for observed morsl conduct.

Collection of Data

Two experimenters trained in Piagetian assessment conducted the
testing.' On time7consuming assessments which. did not require parti-
cdlar expertise to administer they were assistedby staff members. 'A
total of 202 visually handicapped children were screened in order to -

obtain 75 subjects who met the criteria for inclusion in the study.
Subjects: were screened throuWadministration of the'WISC or WAIS
Verbal Scale (IQ', and through scores, obtained from Warner's' Index of

Social Characteristics (Social Status). The randomly selected blind
subjects were individually administered the 'adapted-Piagetiavbattery
of reasoning, moral judgment, and moral conduct assessments.' Average
length of testing session was one hOur. ,Toted testing time for all
assessments (including the WISC or WAIS Verbaland Wide Range Achievement
Test)' ranged'from 8,to 12 hours.

Initially-sighted.Subjects were screened for inclusion through
.administration of the VISC or WAIS and throUghScOres obtained from
Warner'S Index of Social CharacteristiCS. In the present sit* Only
the score TO the Verbal Scale:ofthe WISC or MO was used to cam-
pare sighted and blind eubjectS. Following the random' selection.

'the.sighted'(Iil 90 -110) they were. -indiVidUallk administered a bat-
-tery of reasoning, moraNbindgment, and moral Conduct tasks bythree
eiperi*ters trained in"Piagetian4ssessments., Five testing sessions
were'required. In an effort to prevent 'the establishment of:a
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resonse set, two similar experiments. (eor example, conservation of
- ,

substance.and conservation' of weight) were not administered succes-
siveiy.' In addition to, the above battery, each subject was adminis-
tered the appropriate level of the Wide Range Achievement Test, an
achievement test whiCh measured spelling, reading, and arithmetic

ability.

Data Analysi s

Att.emptsto determine relationships which existed among measures
of reasoning, moral judgment, and moral conduct and attempts to com-
pare the performance of sighted with that of the blind on these meas-
ures resulted in the use of the following statistical techniques:

1. Measures of central tendency and dispersion were obtained on
all variables

2. One-way analyses of variance were used to determine if signi-
ficant differences existed between the performances f the

two groups - blind and sighted - on measures o soning,

moral judgment, And moral conduct, and to determine-if dif-
ferences existed among the three age groups of blind and

sighted /

3. Analypes of covariance were computed to determine the effects
of chronological and mental ages in the three areas

4. Significant differences between blind and sighted on speci-
fic moral conduct tasks were determined by chi-square
techniques

0

5. Correlational techniquOs determined the degree of relation-
ships which existed:among measures of reasoning, measures of
moral judgment,.and measures of moral conduct

6. Factor analysis. was employed to'analyze the structure of the
relationships among reasoning, variables

roef:ficient of-congru ce techniques were used to compare the--
factor structure of sco es for blind and for sighted subjects on
reasoning and psychoeduc_ ional measures.

35
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CHAPTER III - RESULTS

To facilitate discussion, results of data analysis are presented
under four headings: (a) Reasoning, (b) Moral Judgment, (c) Moral
Conduct, and (d} Relationships among measures of reasoning, among

1 measures of moral judgment, and among measures of moral conduct.
Tables which set forth the results of these analyses are placed
at the back of the report.

4
Reasoning

;The development of reasoning in blind and sighted subjects has
been'analyzed and compared. Data obtained on the 26 reasoning tasks
and selected psycho-eduAtional measures 'are presented under five
headings:

1. Analyses of blind subjects' reasoning scores
2. Analyses of sighted subjects' reasoning scores
3; Comparisons of blind and sigfited.subjects' reasoning scores
4. Relationships among scores on reasoning measurnfor blind

and sighted subjects
.5. Relationships among scores on reasoning measures and psycho-

educational measures

Analyses. of Blind Sibjects' Reasoning Scores

Differences among the three ake groups of blind subjects. Anal-
ysis of variance techniques were used to determine if.significant
differences existed among the three, age groups of blind subjects
(CA.6-10; 10-14; 14-18) on measures of reasoning. Results of these .

analyses are presented in Table 4.

When performance of the 6-10 group was-comP;red with that of
the 10-14 group, gignificant differences were found to occur on only
8 of,the 26 irariables. Although the One-to-One Relationship,
Term-to-Term Correspondence, Class Inclusion, and Intersection of
Classes tasks are considered to represent abilities basic to arith-
metical performance and generally are achieved during the-initiation
of concrete operations, blind subjeCts in the 6-10 age range did
not exhibit optimum performance; instead there was significant
development in these basic areas during the years 10-14.

Comparison of the performance orf-lhe 10-14 age group of blind
subjects with that of the 14-18 age group also resulted in signifi-

.cant differences on eight variables. In these ins aaces significant
improvement was noted on conservation-tasks which fnvolved conserva-
tion of substance and weight (but not volume) and on tasks involving
hierarchi-cal classification, all measures of concrete,level thought.
Significant-improvement did not occur for the 14-18 age group on
four measures 1 formal thought.

,

L . .
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To determine if significant improvement does occur when the
developmental span is increased to twelve years, performance of
blind subjects in the 6-10 age group was compared with that of
subjects in the 14-la age grout With this increase in years,
significant gains in understanding occurred on 17 of the 26
variables. Again scores on four measures of formal thought ref-
lected little improvement, 1.0., scores of the older group indica-
ted a continuing inability to engage in formal or abstract thought.
Of interest also was the lack of significant improvement on three
Measures involving spatial orientation.and mental imagery: Rota-
tion of Beads, Rotation of Squares, and Changing Perspectives
(stationary). Also significant gains in understanding did not
occur on a task which involved conservation of weight; in this
instance questions were presented which sought to determine the
weight or weightlessness of sugat after itwal,s dissolved id:water.
he findings indicate that no significant improvement in the
ability of...blind sublects to perform the seven tasks occurred
during the twelve year span, 6 to 18;

111

Analyses of Sighted4Subiects' Reasoning Scores

4

DifferenCes anion: the th ee a e :rows of sighted sub acts.
comparisons of performance fo sighted subjects over three age groups
(CA 6-10; 10-44; 14-18) were accomplished by analysis of variance
techniques. Results are presented in Table 5. Unlike finding om
blind subjects, comparisons of CA 6-10 group with CA 10-14 group
revealed that the older group performed significantly better on
of the 26 variables. Of the variables on which differences between
the groups were non-significant, five involved' formal thought, a
cognitive level unachieved by either of these younger age groups.
On' the remaining two variables, near optimum performance of the
CAIr6-10 group precluded later significant imprOvement.

/Comparisons of the CA 10-14 group with the CA 14-18 group
yielded significant differences; with the older group demonstrating
the superior performance, on only 9 of the 26 variables; thes6
nine included five measures of formal thought, two measure of spatial
orientation and mental imagery, and two involving conservation of
substancellear optimum performance was noted for the CA 10-14'
group on 16 measures. On one measure of formal thought neither group
demonstrated insightful performance. Also, on one task, Rod Sections,
performance of the CA 10-14 subjects was significantly superior to
that of the 14-18 age group.

when the CA 6-10 group Of normals was compared with the ;CA 14 -18
group, the older group's performance was significantly superior on,
23 of the 26 Variables. On a hierarchical classification task which
involved thoueln at the formal. level, the older group's performance
was not Significantly different from'the unsuccessful. performance of
the younger group. The remaining variable, on which differences were

37
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not significant, was a measure of beginning classificatory ability; scores
for both grows reflected optimum performance on this measure. These

findings suggest that significant d 100mant in cognitive structure
occurred in sighted subjects between la ages of eand 18 years.

Comparisons of Blind and Sighted Subjects' Reasoning $cores
I -

Descriptive statistics. These were employed in order to permit
.the organization of. data in a form/that made possible quantitative state-
ments concerning the level of magnitude attained for the scores on each
of the variables included in the study, and in.order te determine the
extent to which scores for one variable differed in magnitude and in dis-
tribution from scores for other variables. Descriptive statistics for
,scores op the psycho-educational variables for blind and sighted sub-
jects are set forth in Table 6; scaled- scores were used for the sub-tests
of the Wechsler Intelligence Scales and of the Wide Range'Achievement
Test (WRAT). Scores for chronological age (CA) -and mental age (MA) are

based on months. Scores on the Index of Social Characteristics (ISO.
decrease in magnitude as increases occur in social status; the Satre,
range is set forth in.Table B Appendix.

Scores for the total group of sighted subjects-(N45) on psyche
educational measures were compared with scores for the total group)
of blind subjects (N=.75) throughlise of analysis of varlance'tech -.'

niques, _Findings, which 'aclude mans and standard deviations for
these variables, are presented in Table 7.

.Mean IQ'(Verbal Scale) for sighted subjects (N=75) was 98.81

and 100.64 for blind subjeCte (N=75). Scores for each of the two.
groups differed significantly on four of the Wechsler'irariablest

The blind had superior performance on three of these: Arithmetic;

Similarities, _arid Digit Span. Howeydri it was ehep,sighted subjects.

who exhibited superior performance on Wechsler-vocabulary; the sighted

subjects also had superior.scares on,WBAT Arithmetic and_WRAT Reeding.
These differences occurred despite thejact that the two groups were

" "\equated on both'age and IQ (range 90-1p).

Statistically,) significant differences between the two grpups

also occurred on the 'sc. Thje_alierage rating for the sighted group
was lower middle clasd; for the bird group it was upper lower class.

Differences .between blind and sighted subjects. Analysis of

variance techniques were used to test for significant differences in
reasoningsscores between the two groups of 'subjects, blind (N45) and
sighted (1,Na75); results are set forth in Table 8. Significant differ-

ences Were found on 18 o the 26 variables; in each instance the

sighted subjects 'had superior performance. On three measures ofucon-
dervation of substance and on four measures of classificatoky thought
the pertvimance ofblind subjects approximated that of sighted. Means

for'noIther the blind nor'the sighted approached the maximum score on
the remaining variable, a measure of abstract thought.
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Differences betwden the three age groups of blind and sight d

subjects also were, determined by analysis of variance techniques

and the results are presented in Table-9. Comparisons of

. the ty6 groups .(blind and sighted) at the three age levels revea

significant differences at each age level. The two (blind and sight-

ed)'6-10 age groups differed significantly on 14.of the 26 reasoning p.

variablesj-the 10 -14 age groups differed significantly on 21; and r

the 14-18 age groups on' 17 of the 26 variables. In each instance,

scores for the sighted subjects exceeded.thOse of the blind except
for scores obtained on a task of hierarchical classification. The

superior performance of blind subjects on this task may be attributed

to the fact that adaptation of the measure for blind subjects (hier7

archical classification of real food) proved to be a more elementary

task than the original version,(hierarchical clAssification of pic-

tured animals) which was administered to the sighted subjects. Pre-,

vious worieby Kohlberg (1963) Serves to indicate that classification

of foods emerges before that of animals. Also, as.previously noted,

the blind were presented actual food while the sighted were pre-
sented pictorial representations of animals. On variables for which-

performance.of the twp groups did not differ-significantly, two con-'

ditions were noted, either the tasks measured initial stages of con-

cretA thought which had been achieved by both groups, or. the tasks

required advanced formal or abstract thought, a level generally un-
achieved by both groups. Taken collectively these data serve to

suggest that sighted subjects, equiVaXent in age and IQ to blind,

subjects, tend to display superior cognitive functioning.

To examine further- the differences between the blind and sighted

groups,:scores for the blind CA 10-14 group were compared with those.

for the-sighted CA 6-10 group. Following this, scores for the -blind

CA 14-18 group were compared with the sighted CA 6-10 group and With_

the sighted CA 10-14 group. Obtained differences are set forth in

'Table 10.' .Even with a four-year advance in.chronological age, the,

blind CA 10 -14 group performed significantly better than the sighted

CA 6r10 group on only 4 of the 26 variables; these involved the
previously'discussed hierarchical classification task (the adapted
version for blind subjects probably was not, as difficult as, the

original task, i.e., the one used with sighted subjects). 0n four

variables- -talks involving conservation of weight) conservation of

voiumef class inclusion,, and three dimensional (Xingth, width,'and

'height) thought--the performance of the'ctCA 6-10 sighted group

exceeded that of the CA 10-14 blind group.

When the'blind CA 14 -18 age group was compared with the CA 10-14 .

sighted group, significant differences were noted on 15 of the 26,A''

variables. On only two of those diPthe older blind group have
superior performance, and again this performance was on the previously

discussed task of hierarchical classification. On the othdt 13 var-

iables the performance of the CA 10-14 sighted group exceeded that

of the CA 14-1.8 blind group.;

Additional assesemeneof the two groups was provided thrOugh

comparison of 'the performande of the CA Z4-18 blind group and the
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CA 6-10 sighted group. On 19 of the 26 variables there w no sig-

nificant differenced. The CA 6-10 sighted group perform gnifi-

cantly better than the CA 14-18 blind group on a conse on of

volume task (although neither group approached optimum performance).
On the remaining six'variableg the older.blind group's performance
was significantly superior, but three. of these six involved the pre-

viously discussed hierarchical classification task. Excluding these

the CA 14-18 blind group's performance excelled that of,the CA 6-10
sighted on three conservation measures (substance and length) only.
These data serve to suggest an overall lag of at'least eight years in

the developmentof reasoning in the blind subjects, and an even
greater lag is indicated for the,Conserkratiop of Volume task. "'in
this tapk, performance of the, CA 6-10 sighted ssapassed that of the
CA 14-18 'blind subjects.'°

When performance of the three age groups of blind subjects was
compared, growth in cognitive functioning over time was indicated.
However, when compared with sighted subjects of equiValent ageland
IQ, significantly superior performance was noted for the sighted.
These data confirm results attained by other researchers which docu-
ment deficita in the functioning of blind children. The 'striking find-

ing,°though, of equivalent performance of CA'14-18 blind With CA
'10 sighted sublecta on 19 of the 26 reasoning variables, had been un-
anticipated. These results do suggest. that there, is a. SEVERE DEFICIT

in the cognitive functioning of the blind child4andrthey serve:to em-
phasise the.need to develop inigrVention)program*.thicb are designed
to promote cognitive functioning in blind children. 'A second .

Plination derived from the present study Is: Now that there are .data

which indicate, congenitally blind children exhibit severe deficits

in reasoning, additional rtsearCh should be conducted, to determine
if partially sighted or children blinded later in life experience

siMilar inadeimacies

The effects of mental and chronological e on erformance. To
determine the effects of chronological age, of,mental age,-and of the
combined effects of both on the 26 reasoning variables, analyses
of covariance were computed. with (a) chronological age held constant,
(b) mental age held constant, and (c) both mental and chronOlogical
age held constant. Results of these comparisons are presented in
Tables 11, 12, and 13 respectively. When chronological age was held

constant, ilieperformance of sightbd subjects was significantly super
for -to that of the blind subjects on 21 of the 20 variables. Blind
subjects had significantly-superior performance' On one subscote fot

a hierarchical classification task. Near equivalent performance for
the two groups occurred on a conservation of substance task conser-

vation'of length task, and on the three remaining sUbscores for the
hierarchical classification task.

.
When mental age was held constant, performance of the sighted

group was significantly greater than that of the blind group on 23
of the 26 reasoning variables. The blind group again had superior °

performancesse three"subscores for the hierarchical classification '

task, )ut again on only one of these were the differences statis-
ticalWsupprior.

,
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The results of controlling for both chronological and ,mental

age are set forth.in Table 13. /Again, performance of the sighted

was significantly superior on 21 of the 26 variables; on one subtest

of the hierarchical classification task, the blind group had signi-

ficantly greater scores. On the remaining four variables, three of

which represented hierarchical classification subscores and one con-

servation of length score, the sighted and blind groups did not dif-

fer significantly. These
`

results indicate that marked differences

in reasoning exist between the sighted and blind subjects, with the

sighted exhibiting the superior performance. That these differences

remain even when mental and chronological age are controlled may be

expected since the two'samples, blind and sighted, were equated on

both.

Although chronological age and intelligence have -shown some

relationship to cognitive functioning (Almy, et al., 1966; Brekke,

Williams, & Tait, in press; Hatwell, 1966; Lovell & Ogilviel 1960;

Miller,1969; Stephens, 1969 +, 1972; Woodwad, 1961), the present re-

sults serve to indicate that the differences between the blind. and

sighted subjects cannot be explained on the basis of chronological

age or mental age. Therefore, it may be concluded that significant
differences exist between the blind subjects and the 'Sighted subjects

which are, not attributable to CA or MA; however, it may be inferred

that experiential difference between the two groups;A..e., the -

sensor) deprivation experienced by the blind subjects has contributed

t9 these differences.

Relationships among_Scores on Reasoning Measures for Blind and

Sighted Subjects

Intercorrelations were computed for reasoning point scale scores

for blind subjects (1445) and for sighted subjeCts (N45). The

obtained correlations are set forth in Table 14.

Relationships among Scores on Reasoning Measures and Ps cho-

Educational Measures for Blind and Sighted Subjects

Correlational techniques were used toNletermine the relationships

amonerepsoning measures, chronological age, mental age,"and Wechsler

subsdores. The obtained correlation from scores for blind subjects

(W.75) are set forth in Table 15. Correlations obtained from scores

for sighted subjects on the same, variables are set forth in Table 16.

Moral Judgment,

Data was obtained on moral judgment in order to determine (a)

if the development of moral.judgment in blind persons was approx-

imate to the development in sighted persons, and (b) if relationships

existed among the various verbalized areas of moral judgments. The .

same moral judgment assessments were administered to sighted sub -.

jects during the Stephens, et a1., (1969) study. These scores made.

a
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possible the comparison of sighted subjects' and blind subjects'
performance on of moral judgment. Through'this it was pos-

sible
!

to determine what similarities, if any, existed in the
i

response tendencies of the two groups. Analysis of the performance
of various age groups of blind and sighted Subjects served dito denote

developmental trends. Determination of the relationships which
existed among the various moral judgment measures provided informa-
tion on general abilities or traits basic to functioning in this area.

,Findings derived-from analyses of measures of moral judgment are
presented in the following sequence:

1. Analyses for blind subjectS' moral judgment scores
J 2. Analyses for sighted subjects' moral judgment scores

3. Comparisons of blind and sighted subjects' moral
judgment scores

4. Relationships among measures of moral judgment for blind
and sighted

Analyses for Blind Subjects' Moral Judgment Scores

Comparisons pf the three age groups of blind subjects. Analysis
of variance techniques were utilized to.determine differences between
the three age groups of blind subjects (CA 6-10; 10-14; 14-18) on
measures of moral judgment. Results of the comparisons between
these groups are presented in Table 17. The CA 10-14 group of blind
subjects had significantly higher scores than CA 6-10 subjects on
-three measures of moral judgment. When performance of the CA 10-14
group was compared with that of the CA 14-18 group, the older group
had significantly superior scores on six tasks. In contrast to this
the CA 10-14 group's performance was significantly superior to that
of the older, CA* 14 -18 group on one measure, Lying Story #2.
Finally, performance of the youngest blind subjects, CA 6-10, was com-
pared with that for the oldest, CA 14-18, blind subjects;, this compar-
ison yielded significant differences on seven variables (with the
older group obtaining theiligher mean in each instance). These data
serve to suggest that moral development as measured in the present
project is developmental in blind subjects CA"6-18, IQ 90-110, with
the exception of five variables: Justice #3, Clumsiness #1, Clumsi-
ness #4, Collective Responsibility #1, and Collective Responsibility.
#2. On these five there was no significant change in scores for sub-
jects between the ages of 6 to 18 On one additional measure,
Lying Story #2,'significant development occurred between the years

6 thrbugh 14, but in the ensuing'years, 14 to 18, a significant
decrease in performance occurred.

Analyses for Sighted Subjects' Moral Judgment Scores

Comparisons of the three age groups of sighted subjects. Re-
sults of comparisons by analysis of variance techniques between
different chronological age groups for sighted subjects are presented
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in Tab 18. Sighted dubjeCts CA 10-14 showed significantly better

performance than the CA 6-10 subjects on 6 of, the 15 tasks. When

Compared with the CA 14-18 sighted group, the CA 10-14 performance
was equivalent on all.but five of the tasks,. On one, Justice 114,

performance of the middle group surpassed that of the older, CA 14='
18 group; on the remaining for the perforOance of the older/group;
was significantly superior to that of the' middle group. When pet-,

fermsnce of the older group, (A 14,48 was compared with that for the
younger group, CA 6 -10, scores for the Older group were significantly

greater on 8 of the 15 variables.

4 review of scores across age groups indicated significant dif-
ferences (indicative of development) occurred among the three sighted
groups on all but four of the moral judgment variables. Near maxim&
scores for the CA 6-10.age,greup precluded significant increpse in
scores onLying'Story #1 and Clutsiness #4; although not'sigitficant,'

a decrease in scores for the older, CA 14-18 group, was noted for

Justice #3 and C011ective Responsibility #1.

ComparisoA of Blind and Sighted Subjects on Measures of Moral Judgment

DescriptiVe StatistidsHeans and standard deviations for each

measure of Moral judment are presented within the analyses of var-
iance tables. -These statistics were determined froM point scale

scores.

Differences between blind and sighted subjects. To determine if

the two groups, blind and sighted, had significantly different per-
formance on measures of moral judgment, these data for the two groups

were subjected to analysis of variance techniques..

Differences between 6e total groups of sighted (N45) and blind

(B=75) subjects are presented in Table 19. Significant differences
occurred on five variables: Lying Story. #2 and 11; Justice #3,

Collective Responsibility #1 And Has Rules; in each instance. the

sighted group had the higher mean.

When scores for each.of the three age groups of sighted subjects
were compared with scores for each of the three age groups of blind

subjects, differences in developmental trends were noted.\ Results
of comparison of the two CA 6-10 groups, blind and sighted, are set
forth in. Table 20. "Significant differences occurred on three var-
iables; on, each of these the blind group had the higher mean. When

the blind- group CA 10-14 was compared with the sighted group of the

same age range, significant differences occurred on four variables
(Table 20); in each of these instances the sighted had the higher

mean. (None of these were variables on 'which the blind CA 6-10 group

had exhibited superior performance). When scores for the two older'

groups, blind and sighted CA 14-18, were compared .(Table 20), the

sighted had.'higlier scores on the five measures on which there were

significant differences.

To determine the extent of the discrepancies among stores for
blind'and sighted, across groups, comparisdhs were made for various
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age groups. Significant di soccurred between blind subjects
CA 10-14 and sighted subjects CA 6 10, on only two variables. These
are presented in Table 21; on one, Collective Responsibility #1, the
CA 6-10 sighted had the higher mean; on the other, Collective Respon-
sibility #2, the CA 10-14 blind group had the higher mean.

Comparison of scores for blind subjects CA 1208 with sighted
subjectOLCA 6-10 .(Table 21) revealed significant differences on seven
variables, in each instance the older blind group exhibited superior
performance. When scores for the older blind group,TCA44.48, were
compared with scores for the middle group,. CA 10-14sighted subjects,
significant differences were revealed on seven variables (Table 21);
on-four variables the older blind group had superior performance,
but the CA 10-14 sighted subjects had higher means on three variables:
Lying Story #2, Justice 03, and Justice #4.

Generally results of comparison of performance of the two groups,
blind and sighted, on moral judgment measures d6 not -indicate def-
icits in the development of moral judgment in blind subjects as major
as those which emerged when the two groups were compared on measures
of reasoning. poweiyer, in instances where significght deficits were
revealed, the sighted generally had the higher means.

Interest was not only in differences betweeri groilfb, however,
but also in the development of moral judgment in:both blind and
sighted subjects. Therefore, when data obtained for the three age
groups of blind Subjects were subjected to analyses of variance,
'and when similar analyses were carried out on-data for the three age
groups of sigOied. subjects,there was indication of the develtpmental
trends in moral judgment that had been noted previously by Kohlberg
(1968); i.e., performance of the middle age group (CA 10 -14) gener-
ally was superior to that of the younger group (CA 6-10) and in t rn,
the performance of the older group (CA 14-18) generally was super or

(to the middle one OA 10-14). Superiority, however, was not alwa s
statistically significant.

The effect of mental and chronological age on scorevfor.measurcs
of moral judgment. To determine the effect of mental age on perfor-
mance on moral judgment measures, techniques of analysis of covariance
were employed with mental age as the covariate. The results
presented in Table 22, indicate that with' mental age held constant
the two groups, blind and sighted, differed significantly On six
measures; in each instance the' sighted had higher means. Additional
analyses of covariance were computed with both mental and chronological
age held constant; results are presented in Table 23. Mean scores for
the sighted group were statistically greater-on the same six vari-
Ables. The finding was not unexpected since the IQ range for both
groups was 90-110; each group had approximately the same mental and
chronological age; Major interest resulted from the fact that the
sighted group had statistically superior scores on 6 of the 15
measures of moral judgment, whereas their performance had been

O



significantly superior to that of the blind group on 22. of the 26

reasoning variables. These findings suggest that sensory depriva-
tion does not penalize the development of moral judgment to the
extent that it penalizes the development of logical reasoning.

Relationshi's amon Stores On Moral Judyient Measures for Blind
and ighted Sublects,

The purposeof this particular analysis was to determine the
degree of intercorrelation' within and between responses'to ques-
tions designed to represent different areas of moral-judgment
(Table 24). Review of the intercorrelation matrices for blind and
sighted subjects reveals either moderate or low relationships. The

Scores for sighted subjects produced 26 Significant Correlations,
while the scores for blind subjectsproduced 32 significant corre-
lations out of the total 105. These. findings served to suggest that
the blind experienced a slightly greater degree'of generalization in
moral judgment than did the sighted subjects.

Moral Conduct

As previously noted, studies of character development by
Hartshorne and may (1929) have remained landmarks in research on
moral conduct, primarily because of their skillful adaptation of
measurement procedures to research objectives. Forexample, subjects
were placed in temptation.situntions to assess their ability to
resist temptation. These early findings suggested that moral (:)ri-

duct was determined by the situation.and was not necessarily general-
izable. Subsequent studies on morality tended to center attention
either on these generality versus specificity issues or to attempt to
establish the influence of such variables as ego functionvinter-
personal patterns, or social climate on conduct. Until the Stephens,
et al. (1969) and the Stephens (1972) studies there had been neg-
lect in the use of measurement procedures similar to those devised
by Hartshorne and May to analyze (either cross - sectionally or
longitudinally) the development of moral conduct. When such pro!.

cedures were used in.the Stephens' studies, the results obtained .

strongly suggested that moral conduct was developmental in nature.

------Because of interest In spec fic measures of moral conduct; ata
or observed behavior are present d under the following headings:

1. Analyses for blind subjects' moral conduct scores

2. Analyses for sighted subjects' poral conduct scores

3. Comparisons of sighted and blind subjects on measures of
moral conduct

4. Relationships amonescores on oral conduct tasks for

sightbd and blind subjects



Analyses for Blind Subjects' Moral Conduct Scores

Descriptive data derived from scores on moral conduct tasks.
From the nine moral conduct tasks designed to measure self- control,
truthfulness, persistence, and honesty, fourteen dichotomous scores
were obtained for each subject. Means and standard deviations on
measures of moral conduct were calculated for the total population
of blind (N=75) subjects. Hermit:: are presented in Table 25.:' When

compared withthe sighted norms, blind subjects produced higher mean
ocores on four of the fourteen moral conduct tasko; honeoty,(record
eturn), money return (2), hour glaad (2),and envelope return. Per-

centageof blind subjects failing one or more moral conduct tasko wao
calculated and is outlined in Table 26. Of the 75 blind subjects
72 (96%) failed one or more moral conduct tasks. Tabulation
of total number of moral conduct tasks failed by blind oubjecto is set
forth in Table 27; also the number of moral conduct failures on each
moral conduct task was summarized. In addition,' ailures on measures
of moral conduct were tabulated for each of the three age groups of
blind subject°. In general, a decrease in misconduct as subjects
increased with age again was oeen; i.e., younger subjects engaged-in
substantially more moral conduct violations than did the older groups.
The tasks which produced the greatest number of misconduct scores
over the three age groups of blind subjects were: MishiP, Cheat 4 #1,

Cheat U4, Cheat 05, and Hour Glass #1. Finally, the frequency dis-
tribution of moral conduct failures within each age group and for
the total blind population is presented in Table 28. The frequency
distribution of moral conduct failures for the blind population

(N=75) possesses a near normal shape with a mode of three violations.

As a reminder of the lack of perfection that generilly exists in
humans it was noted that of the total 150 subjects, 131 failed one
or more moral conduct tasks. Of this number, 72 were representedby
congenitally blind subjects. The greatest misconduct scores for the
blind group resulted from failure to be accurate, and failure to fol-
low directions (peat #4 and Cheat #5), a failure which may have
resulted in partirfrom lack of understanding rather than willful non-
observance of rules. In,fact, the entire cheating task proved to,be
a less than optimum. adaptation for the blind subjects. The original
task had required sighted subjects to otamil each corner of a 3 x 5,
card, froqt and back, with a rubber ink stamp. The'oubject was told
it was a test of opeed and he was to see how many cards could be .

stamped in a five-minute period. He then was left alone and observed
through a one-way mirror. In the adapted version blind subjects were
given similar instructions, but were required to staple each corner
of a 3 x 5 card, front and back. The task proved difficult for some
subjects because of their unfamiliarity with a stapler and/or fear of
hurting themselves while using it (although each subject.had a trial
run through the entire procedure before the assessment began). Fail-
ures on Cheat #4,accuracy, and Cheat #5,ability to follow directions,
accounted for the majority of violations among blind subjects.
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Compatisom ofthree age groups of blind subjects on measures
of moral conduct. Analysis of vsriance techniques were employed to
.test the differences between thetbree'sgegrOupa:pf:b4And-aubjeCts.
on measures of nictal,cOhduCt.Ptedleated:On:ConhtaniS ancCox's:(1957)_
discussion of the statistical handlin4W'binary data, the Fratio was
Used to test significance ofdifferences among the blind subjects.
Each age gioup (CA 6-101; 10-144'1410):weaco4ared-with'eaph:Othet
age:group.' Results are presentedlin.Table 29. Blind subjectebA°6r10-
produced significantly lower Scores than blind subjects CA. 10-14 on
one moraf-conduct task and. statistically e4uivalent scores to b i
subjects CA 14-18 on all moral conduct tasks. Differences between,:
blind subjects CA 10-14 and blind subjects CA,14-18 were not statier
-tically significant on any of the,14 measures.

'Analyses for Sighted Subjects' Moral Conduct and Scores

Descriptive data derived from scores on moral conduct. tasks.
The fourteen, dichotomous scores obtained_from a d_sOlettb'per--
formance on nine moral conduct measures of self-co trol,'truthful=
ness, persistence, and honesty were examined\inthe same manner as
were scores for the blind subjects. Means and standard deviation'
were calculated and are summarized in Table 25. Percentage of
sighted-subjects failing one'or more of the moral conduct.tasks was
calculated and is outlined in Table 26. Of the 75 sighted subjects,
59 engaged in one.or more moral conduct trespasses (78.66%). Table
27 contains the total number of moral conduct tasks failed by sighted
subjects in each of the three age groups. Frequency of motel con-
duct failures on each task by sighted subjects (N=75) also was cal-
culated. The breakdown of these frequencies of moral conduct failures
for each task is presented in Table 27. Like performance of the blind
subjects, a general decrease in misconduct, with increasein ages was
noted. For sighted subjects, the greatest number of misconduct_ scores
over all three age groups involved the ability to follow directions

4,1 (Cheat #5), with 35 violations; truthfulness as measured in Cheat #4,

was second'with 20; honesty ranked third with 19. The frequency dis-

tribution of moral conduct failures foi sighted subjects within each
age group and for the total group is presented in Table 28. Examina-

tion of the table suggests the frequeney'distribution is positively
Skewedwith a mode at zero violations for the total sighted sample
(N=75):

Comparison of three age groups. of, subjects on measures
of moral conduct. Analysis Of variance techniques were employed to
,teat differences among the three age groupsof subjects on measures
of moral conduct. As noted previously, the F-ratio was used to test
the significance of differences.betweemthese'age groups (Cochran and.
Cox,'1957). For analyses where this technique Tilas_inappropriate as a

result of no variance within one group, the Mann- Whitney U.lest was
substituted. Each age group (CA 6-10; 10,14; 14-18) was compared
with each of the other age groups. Results are presented in
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Table 30. Sighted subjects in the CA 6-10 group produced signi-
ficantly lower scores than the CA 10-14 group of sighted subjects on
two moral conduct tasks. On one task, Envelope, the CA 6-10 group
significantly surpassed the performances of the CA 10-14 'group.
The. CA 10-14 group of subjects also produced significantly lower
scores than CA 14-18 sjbjects on two moral conduct tasks. When the 4.

CA 6-10 group was compared with the CA 14-18 grOup, six moral con-
duct tasks produced significantly lower scores for the CA 6-10 group.

Comparisons of Blind and Sighted Subjects on Measures of Moral Conduct

Descriptive data derived from scores on moral conduct tasks.
Review of the percentages of blind and sighted subjects who failed
one or more moral conduct tasks (Table 26) serves to suggest that
misconduct decreases with advance in age for the sighted subjects.
When the total number of moral conduct failures for blind and
sighted subjects were compared on each.of the moral conduct vari-
ables, the blind subjects (M;75) produced a significantly higher
number of moral conduct failures than sighted subjects. A sdmmqry

of the number of moral conduct failures on each moral conduct
variable for blind and for sighted subjects and a chi-square test
of independence for each variable is presented in Table 31.. Blind

subjects produced significantly more failures than sighted subjects
on five moral conduct tasks and significantly lower failure fre-

.quencies on two tasks. When sighted and blind.subjects were com-
pared on each of the three age ranges (Table 27), blind subjects
consistently maintained higher misconduct scores. Greatest dif-
ferences in scares between sighted and blind subjects occurred in

moral conduct appears to be deOengs
serve to suggest that although

lopmental in both groups', the
the group. These findl

sighted adolescents are developmentally more advanced than their
blind peers.

Differences between the three age groups of blind and sighted
subjects oh measures of moral conduct. Scores for blind and sighted
subjects within the same age range were compared by analysis of' vari-
ance and Mann-Whitney U techniques; results are set forth in Table 32.
Blind subjects CA 6-10 had a significantly lower conduct score than
sighted subjects on one moral conduct task and significantly higher
scores on two tasks. Blind subjects CA 10=r4 had significantly
lower scores than sighted subjects of the same age group on three
moral conduct tasks and higher'scores on one task. Likewise the
CA 14-18 group-of blind subjects had significantly lower performance
than the comparable age group of sighted subjects on three tasa.
In each of the three age groups, GA-6-10, 10-14, and 14-18, scores
for the blind subjects were significantly lower than those for
sighted subjects in a situation which involved accutacy in a work
assignment; previously noted reasons for the difficulty include blind
students' lack of experience with a braille clock and with a stapler.
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Following the, above analyses, younger age groups of sighted
subjects were compared with older, age groups of blind subjects;
results are .set forth in Table 33. When compared with scores for
sighted subjects CA 6-10, the scores for blind subjeets CA 10-14
ere significantly ldwer on, one varlAble, Cheat #4, but signifi-

i2n

A 14-18 were compared with scores,for sighted subjects CA 6-10,
aptly higNer on three variables. Wh scores for blind subjects

significant differences occurred on four variables; only Cheat #4
favored the.younger sighted' children. Comparison of blind subjects
CA 14-18 with sighted ones CA 10-14 indicated significantly superior
'performance for the sighted on two variables.

A's a summary analysis, moral conduct scores for the total group
of blind subjects (N=75) were compared, through analysis of
variance and Mann-Whitney U techniques, with moral conduct scores for
the total group of sighted subjects (N=75). .Results are set forth
in,Table 25. Means for the two groups were significantly different
on 7 Ot the 14 variables, On only two of these variables, Honesty and
Money Return #2, was performance of the blind subjects signific-
antly in advance of sighted subjects. Ope superiority could-be

attributed to blind children's desire to please others and to be .

accepted. Money Return #2 produced similar results, i.e., none of
the blind students took the nickel that was dropped near him . It

was suggested that this phenonmenon could be related to the
"disappearing past" experienced by the blind, i.e., once the sound
of the falling object was extinguished, the temptation stimulus was so

reduced that it had no lasting effect on the child. In contrast,

sighted subjects were confronted with a 'continuing visual stimulus
which provided constant temptation.

The effect of mental and chronological age on scores for measures
of moral conduct performance." Analysis of covariance techniques were
used in order to d ermine the effect of mental age on moral conddct

ele
performance. The esults are summarized in Table 34. With mental ,...,4

age held constan , blind subjects produced significantly lower
adjusted mean scores than sighted subjects on five moral conduc
tasks and significantly higher adjusted mean scores on two.

Analysis of covariance techniques also were utilized to deter-
mine the influence of both mental and chronological age upon moral
conduct performancegable 35)1 Blind subjects again produced signi-
ficantly lower adjusted mean scored-than the sighted subjects on the
same five moral conduct tasks and significantly higher adjusted
meea scores on the same two tasks.

_

Relationships among Scores on Moral Conduct Measures for Blind and

Sighted Subjects
,

Correlational techniques were used to assess the relationships
which existed among dichotomous scores for sighted and blind subjects
on moral conduct variables (Table 36). Of the 91 intercorrelations
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obtained, fifteen attained diznifieancd for blind subjects and
fourteen were significant for the sighted subjects.

Factor Structure of Reasoning and'ftycho-Educational, Measures

Factor analytic techniques were employed to,determine whether
the numerous reasoning and psycho - educational' variables could be

reduced to a smaller number of common factors, thereby determining
the basic dimensions or relationships among these variables. The
.fact that there.are 75 sighted and 75 congenitally blind subjects
in a study involving 38 variables idacknowledged. The ten-to-one
ratio between subjects and variables considered desirable in a
factor analytic study (Fruchter, 1954) was not maintained. However,
the stability of the obtained factor structure is a function of the
number of subjects that determine the original Correlation coefficient.
Knowing that the_staupard'errors of zero correlation for the sample,
sizes 75 and Mare similar (.12 and .05, respectively), decision
was m group the- var a es n one matr or exp oratory -
facteeinalysia.

Two separate'qactor analyses are reported. The first Which
involved point scale scores for the congenitally. blind sugjects on
reasoning and psycho-educational measures, sought to determine the
relationships between the reasoning variables. and standard measures
of intelligence -and achievement. The seeen*analysis sought to
determine the relationships among scores for th4:'aighted subjects
on; reasoning and psycho-educational measures.`

hectors Derived-from Scores for Congenitally Blind Subjects on
Ressoning,anclpsyCho-Educational Measures

To establish the relationships which existed among Piagetian
measures of reasoning, chronological age, and standard measures of
intelligence and school achievement; a factor analysis of the scores on
these measures for the congenitally blind sample was accomplished using
the Kaiser Varimax orthogonal solution. Seven scores derived from the
Wechsler Verbal Scale, three subscores (reading, "spelling,,and arith-
metic) ffan the Wide Range Achievement Test, one score for chrono-
logical age, one for mental age, and 26 scores from Piagetian.measurea.
of reasoning were included in the matrix. Ten interpretable factors
were extracted. A description of these factors (presented in Table
37) follows:

Factor 1, whi represented piagetian reversability of thought
, at the concrete and formal level, was defined by major loadings

from seven conservation assessments.
.

Factor 2 had negative loadings from WISC information, WISC
Arithmetic and WRAT Arithmetic, and positiVe loadings from CA,
MA, and a Piagetian task of hierarchical classification.

58'
50'



0
Factor 3, which was defined by WRAT reading and WRAT spelling.
'subscores appeared to represent ability in lan age arts.

FactorA ws suggestive of combinatory logic; had major
loadings from WISC Similarities, and CheMiSki

Factor 5 had major loadings from seven Viagetian assessments
which measured basic or initial, ability in concrete reasoning;
these tasks, inyolved numerical corresPoodence, hierarchical
classification, subcategorization, memory and mental, imagery,

Factor 6, also 4 Piagetian factor, represented t e ability to
dissociate notions of weight and volume and en ge in formal
or abstract thought,

Fdtor 7 was defined by Piagetian measures of spatial relation-
" ships, hierarchical classification, and WISC measured comp're-

hension; the structure served to suggest analytical reasoning
ability,

Factor 8 had major loadings from Piagetian measures which
assessed thought whicti was transitory between the concrete
and formal levels.

it 4
Factor 9, with loadings from a WISC measure which assessed the
recall of digits and a Piagetian measure of mental imagery
which involved changing perspectives was suggestive of skill in
grouping objects and numbers in situations involving short term
memory,

Factor 10 served eb indicate verbal facility because of its two v-
.. loadings from Wechsler measures of verbal ability, Wechsler

Vocabulary and Wechsler Verbal IQ.

Of the 10 factors set forth in Table 37 four are defined solely
by-Piagetian measures,.two exclusively by Wechsler Verbal and Wide
Range Achievement Te subscoreg, and four'by combinations of the
Wechslei Verbal and kiagetian reasoning measures.

Factors Derived om Scores. for Sighted Subjects on Reasoning and
Psycho-Educationa Measures

A factor analysis of the 38 scores fot sighted subjects.on
Piagetian reasoning measures, cbyonological age, mental age; and ;

subacorea of the Wechsler Scales -and the Wide,Range Achievement Test
was carried out using the Kaiser-Varimax orthogonal solution. The
eight:interpretable factors, derived from the analysis (Table 38)

include;
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Factor 1 etian_tonservation factor, was defined by load -
i rom 11 conservation variables, a classificatory variable,
a metal imagery variable, And by chronological age. Flexi-
bility and reversability of operational thought processes were
the basic abilities represented by the factor.

'Factor 2 was primaril)iii WRAT factor; the three WRAT subscores
combined'witk Wechsler AritbMetic to suggest an.academic perfor-
mance factor.

Factor 3, a WeChsler factor, had 'three major loadi . Wechsler
Comprehension, IQ, and MA.

Factor 4, d'factor representative of classificatory and c bine-
torial logic, had loadings from a Piagetian variable involving
hi archical classification and bone involving combinatori logic
at he formal (,,abstraci).'level. The major loading for.Wec tiler
Similarities also occurred on this factor.

Factor 5 was defined by loadings from variablea representative
of thought which was in transition fro% concrete to formal
level ,A teak which involved slmultaneous classification
of two criteria also contributed to the strength of the factor.

Factor 6, a verbaiofactor, containe4loadings frOm WISC Informa-
tion and WISC Vocabulary.

PaCior. 7 had major'contributions from WISC Digit Span and
Piagetian manure whith assessed the ability to anticipate
changes in perspective when objects were viewed from different
angles.

,*
's

Factor 8 was characterized bylmobilUy in reformulating mental
images which involved spatial relations. Three Piagetian mea-
sures of spatial relations and a Piagetian measure of formal
thought combined to define the 'factor. .

Of the eight derived factors, three were defined,eolely by
Piagetian variables three solely by Wechsler and WRAT variables,
and.two by combination of PiElgetianandliechsler variables. Com-
binatory logic, as measured by Piagetian assessments and the analo-,
gousjeAsoning involved in Wechsler Spnilarities,appeared,to tap a
common basic Likewise,, the/short term memory involved in
Wechsler Digit Span was found to involve an ability basic
.to skill,in the type of mental imagery that was required to determine
a priori,how an object wodld look if viewed from ,e different perspec-
tive. In the matrix these two variables. Wechsler Digit S an and
Wechsler-Similarities, were the only two psycho - educational measures

aorloadinscombinecwliosemma'orloadinsfromPiaetian
measures to define,a factor..
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Comparison of the Factor Structure for Blind and Sighted Sub4ects

To determine if the factorttructure:of abilities in blind sub-
jects on reasoning and psycho-educational measures was comparable to
that for sighted subjects, coefficients.of,congruence were:calc4died
(Rummel, 1970). Data dupplied by this mOthad are similar to those
obtainedfroM correlational coefficientsli.e.4 they range from -1.00
to 1,00.- Hoi4eVer,-fhe-coeffidleat of congruence differs from the
correlation technique because th4 forier technique does not equate
means.. The coefficient of congruence does measure pattern similarity;
4Lt alSo provides an aspect of magnitude similarity. The coeffir
'cient of congruenceTis the c ine of the angles between the factors
in:the space of in orthogonal variables. ThP congruehee matrix for
the eight facts:we obtained f am.an analysis of sighted subjects!
scores and the 10 factors obtained from an analysis of blind'aub-
jects'idcorec is at forth in Table'39.

-41eviev of the matrix. A hi h de ree of congruence existed
between Factor rforsighted subjects, a conserva5ion factor, and
Factorfl fox blind subjects, also a conservationfactor. Factor 1
for sighted subjects also had a high degree of cangruencet73) with Factor
5 for blind.subjects (a factor representative of initial ability in
concrete reasoning) and Factor 7 for blind.oubjects.(a factor sug-
gestive of analytical redsoning). The latter, coefficient of con-
'gruence *is .58.

0

Factor"2 for the sighted subjects (defined by loadings from
three WRAT subtexts and from the Wechsler arithmetic subtext) was
related in structure to Factor 2 for `thtblind subjects (also
.definpd by loadings from Wechsler Informs ion and Arithmetic, and
WRAT arithmetic). Facto 2 for the sighted had an inverse rela-
tionship with Factor 3 for the blind (defined by WRAT Spelling
and WRAP Reading subscbres).

The highest congruence coefficient for'Fnctor 3 for the sighted.
(which was described as a W choler verbal factor) was with Factor 7
for the blind. (a factor su gestive of analytical reasoning). The
influence of verbal abilit Ion analytical reasoning in the blind was

.suggested by these data.

Factor 4 for the sighted (defined by Piagetian measures of
hierarchical classification and combinatory logic and by Wechsler
'similarities) had the highest coefficients of congruence with
Factors 5 (basic ab lity in concrete reasoning) and 7 (higher order
analytical reasonin for blind subjects.

Factor 5 for sighted subjects (which had major loadings from
four measuiles of formal thought) had its highest degree of congruence
with Factorl 6 for blind subjects (also a factor defined by measures
of formal thought).



The highest coefficient of congruence for Factor 6 for sighted
subjects (defined by loading9 from Wechsler Information lnd Vocabu-
lary subtexts) was with Factor 10 for blind subjects (also defined
by Wechsler measures of verbal ability).

The highest coefficient of congruence for Factor 7 for sighted
subjects (defined by a Wechsler measure of short term memory and a
Piagetian measure of perceptual mobility) was the one with Factor 9
for,blind subjects (Which had major loadings from thwlisme two vari-,
ables).

. 4

Mactor 8 for sighted subjects (defined by Fiagetia measures
spatial,relations and. formal. reasoning) had its highest coefficient
of congruence with Fatter 5 for blind subjects (which also was
defined by measure of spatial:relations,but which had additional
loading from initial ability in concrete reasoning).

Thus the matching of factors' from the matrix derived from scores
for blind subjects with the matrix.derived from scores for sighted

,subjects,results in expected congruences; i.e., the combination of
Variables which defined a factor in the matrix for the sighted sub
jects_tedded to be the same combination which defined factors in the
matrix for blind sUbjects. However, the ability (or reversibility
of thought) basic to.conbervation assessments in sighted subjects
related not only to conservation ability but also to initial and to
.higher orderreasoning ability in blind subjects. Also, as previ-'
ously noted,.a Wechsler verbal factor for sighted subjects related
to a faCtor for blind subjects which had loadings from five Piagetian
reasoning variable's and from the Wechsler comprehension subtest;
.this congruence coefficient serves to suggest that blind subjects'
performance on reasoning tasks involves verbal skills not dissimilar
to,those exhibited Wsighted subjects on subtexts of the Wechsler
Verbal Scale.



CHAPTER IV - CONCLUSIONS

A point by point summary of findings which issue from the study
is followed by consideration of the practical and theoretical signi-

ficance of these results .b

Psycho-Educational Measures

Although the two randomly selected :g ou blind and sighted, were

equated on age (CA 6-18) and A (90 -110), ?Find subjects had statisui
ticallyLhigher scores on Wechsler-Arithmdic, Similarities, and Digit

Span; Superior performance by blind subjects on_these sub-tests serves
to suggest non - impaired functioning-in memory and in reasoning which '
relies on recorded er "stored" verbdl facts. These findings also may
be interpreted ps indicating that, in areas where the blind' subjects
wer&not penal:4.2.0d by the cumulative effects of sensory deprivation,
their abilities surpassed those of the sighbd. But on Wechsler

vocabulary, the sighted subjects scored Significantly higher;.this
finding underscores the problem of "verbalism" (Cutsforth, 1950;
Harley, 1903), i.e., the tendency of blind persons to use-words in an

imprecise manner. Sighted subjects also scored significantly higher
on the WRAT Arithmetic and Reading subatests, both measures of school

achievement, and also on ISC, a measure of social status, Social Class
level assigned to the sighted group was lower middle while the level.
for the blind group was borderline upper lower and lower middle.
Analyses of scores on psycho-educational measures supply useful

background data for review'of the'two groups' performance on
measures of reasoning, moral judgment, andmoral conduct.

4 When -blind and sighted subjects were assessed on Wechsler Verbs

,Scales on the Wide Range Achievement Test, and on the Index-of Sec
Characteristica, significant differences were noted on seven of the

13 variables. Dissimilar patterns of performance emerged even though
the two groups were matched on age and IQ.

Reasoning

1. While tasks involving term-to-term correspondence generally are
regarded as representative of reasoning which is transitiensl between
the preoperational and concrete level, success on these tasks was
achieved, not by the CA 6-10 group of blind subjects but by

o CA 10-14 group. Other concrete level conservation tasks which
generally are achieved by normal elementary sch of pupils were
achievecronly by the alder blind group,,CA 14- . Moreover, no
significant improvement occurred between the y ors of 6 to 18 on
three measures of spatial orientation and mental imagery, nor on a
conservation of weight task, nor on four measures df formal thought.

Deficiencies in spatiall relationships also have been cited by
Schmid7Ritsikis (1974)4 She posited that blindness contributes to
disorganization of spatial notions and noted that age at onset of
blindness was related to the degree of deficit. Responses by the



.

CA 6-10 blind Croup on a classificatory tack which involved simul-
taneous categorisation on two crit ia, and on >a task, which required

the ability to claooify and,reclasoi objects did not indicate skill
in classificatory logic; nor was comp ete mastery indicated in. the
performance of 'the CA 10-14 group. A articular lack of insight was
noted for all three age groupa of blind subjects on a clea8 inclusion
task. These results substantiate previouo findings by Hatwell (1.9.66)
which demonstrated that the comprehension of a relationship occurs
more,readily when,the related objects are presented oimultaneouely
than when they are presented in succession; in the latter case there
is greater need to rely on a memory factor.

The conclusion that Higgins (1973) drew from his work.on the
classificatory ability of congenitally blind children.was that the
'deficiency exhibited by blind subjects in the ophere ef classifica-
tion-was of figurative and symbolic rather than of operative origin.
Preadnt findings do not-totally support his position. Certainly the
failure of blind subjects to succeed on,taoko of spatial orientation
arid mental imagery ao well as on classificatory tasks suggests figura-
tive deficits. Yet their extensive immaturity on conservation tasks
implies operative deficits as well. ( However, the previous study by
Higgins did not involve conservation tasks.) Agreement is supp11ed
for Higgino'suggestion that blind persona do succeed "in assembling
sufficient of the behavioral raw materialo to permit equilibration
to carry, on with the process of inner construction;"'butthere is,
no agreement that this occurs "in a more or less normal meaner"
(Higgina,.1973, p. 35), if this implies normal tempo.

Actually, present findings indicate that acquisition of6the
flexibility and reveroability of thought which charaCterized concrete
level operations is achieved laboriously andpainstakingly byblind
subjecto, and the time span invalved in itsAchievement is greater
than twice that required by sighted subjects. The potential for
operational thought is there; difficulty io eXperienced in its
evolution. True, the basis for the difficulty may be figurative in
origin. Visual perception tends to promote simultaneity in classi-
ficatory thought; i.e., two objects may b extolored visually at the
same time, whereas tactual perception is succesoive. Usually
exploration of objects is carried out singly. Therefore, the blind
child has not been required to continually consider two objects si-
multaneouoly, and when classificatory tasks demand this skill,.he
lack the required figurative simultaneity of duality ability.

Thus these blind subjects of average IQ did not achieve con -
crete level operational thought with the facility, dispatch, or com-
lotion that mi ht have been assumed b their erformance on the

Wechsler Scales., Review of development over the twelve year period,
CA 6-18 indicates that althou h im rovement in concrete reasoaing
did proceed (albeit dilatorily) in most instances,. l gical.thoht
which involved spatial orientation and mental, imagery represented any
area of continuing inability. .Mereover, tasks involving formal or,

abstract thought getterallwerenotattainetlbects:whowerel8
and were incomprehensible for younviLlzku=_.
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2. When scores for sighted subjects CA 6-10'were compared with
scores for bighted subjects in the CA 10 -14 group, significantly

superior performance was exhibited by the older group on 19 of the
\

26 reasoning variables.- Both groups had near optimum performance on
a task involving simultaneous classification on two criteria, and

both performed poorly on five measures of formal thought.

Comparison of reasoning scores for-tWo age groups of sighted
subjects, CA 10-14 and CA 14-18, resulted in eight significant F -
ratios. Nonsignificant differences occurred on conservation of sub-
otance, weight, length, liquid, and term,-to-term correspondence be-
cause near optimum performance was reached in the 10 to 14 age group.
The level of reasoning needed for ouedessful performance:of the
tasks developed in normals before their fourteenth year. 'yr-he lack
of improved performance between 6 and 14 years noted on three con-

. oervation 'of volUme tasks and a task which involved two and three
dimensional calcUlation indicated that the formal level of cognitive
dbvelopment required for thOir solution did not occuriin normals

younger than.14. Improved, but far from optimum performance was noted
in the 14 to 18 age group, which suggested that the initiation rather

than the achievement of the formal thought required in these tasks
occurred in normalsAuring this late adolescent period.

With the7'exception of a classificatory task (which was not
achieved by the CA 14-18 group), a class inclusion task and a dual
categorization task which were achieved by the CA 6-10 group, the
Pie.getian assessment's involved in the stu, appeared to be measuring

reasoning processes' showing significant development in- sighted
subjects between the years 6 ,-to 18. Data further indicate that the
reasoning, required in measures of concrete thought processes usually
was well establii ed in sighted sub eon before their fourteenth

year, but attainment of formal thought structures was not completely

accomplished in the CA 14-18 group.

As noted in the Stephens, et al., (1969) study, these insuffi-
ciencies in formal thought processes in junior and senior high school
students of nornl intelligence serve to question current academic
requirements which assume the presence of the ability to think ab-

stractly in the groups of students.,

3. Comparison of reasoning scores for the total group of eightpd
' subjects with scores for the total group of blind subjects revealed

the sighted group had superior performance on 23 of the 26 variaples.
Moreover, 18 of these differences were statistically significant.
Superior, but not significantly superior performance for blind sub-.
jects occurred on three subscores of a hierarchical classification
task; however, this difference probably was attributable to the pre-
viously discussed fact that the measure, as it was adapted for blind
subjects, required a lower level of classificatory dlogic.than was
required in the original task.

Insufficiencies in the operational thought structure of blind
subjects were emphasized ithen'performance of the blind CA 14-18 group-7.
was compared with the sighted CA.6710. On only 6, of the 26 var-
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iables was the performance of the older blind group significantly
superior to that of the younger sighted group. ,Three of these super-
iorities occurred on the nonanalogous adaptation of the hierarchical
classification task. The other three were conservation tanks which
involved concrete thought. Thus, lack of vision and the ensuing
curtailment of interactign with objects and people result in severe
deficits in the reasoning processes o'f the blind. These findings are
not unexpected.. Blindness reduces the quantity as well as the qual-
ity,of perceptive data reaching the subject (Hatwell, 1966); as a
result, in logical reasoning, which relies heavily on their cognitiv
structuring of manipulated materials, the blind are seriously han -
capped.

4. Factor analysis of scores for sighted subjects on psycho-
educational and Pifgetian reasoning measures resulted in eight fat-
torn, three of whikh were defined by Piagetian reasoning tasks, three
by oubscores from Wechsler Verbal and Wide Range Achievement Tests,
and two by combined loadings (both Gisler Verbal and Piagetian
scores). The short-term memory haSie to Wechsler Digit Span also was_
basic to the ability to visualize the rotation of an object in space
before Ito actual rotation. The type-of advanced reasoning which
was basic to Piagetian tasks of combinatory logic also was baqc to
the Wechsler similarities test.

While the structure of reasoning in the blind subjecto was some-
what analogous to that of the sighted, ten rather than eight factors
were derived when scores for blind subjecto on reasoning and psycho-.
educational measures were subjected to factor analysis. In this in-
stance, four factors were exclusively Piagetian, two exclusively
Wechsler Verbal and Wide Range Achievement Test, and four were de-
fined by combined loadings from Wechsler Verbal and Piagetian measures.
An in the factor analysis of sighted subjects' scores, Piagetian
measures of combinatory logic and short term memory combined with
Wechsler Verbal subscores for blind subjects to define two factors.
Additionally, in the matrix derived from scores for blind subjects,
tasks' involving hierarchicalsclassificatiort and spatial relationships
combined with Wechsler Verbal scales to define two factors. These
results indicate4hat Piagetian reasoning scores for blind subjects
have a higher degree of interrelationship with Wechsler Verhal.sub-
scores than do those for sighted subjects. .The o erational thought
processes of blind subjects draw from a verbal component to
Greater degree than do those of sighted su Jetts. Moreover, the
higher interrelationship appears to derive from a compensatory rather
than an enrichment process. This extreme reliance on or resort to
"verbalisms" in the blind has been noted frequently. Perhaps thp
contribution of the current study is in the documentation of the re-
lationship and the delineation of the areas of Piagetian reasoning
most approximate to'Wechsler verbal reasoning

When coefficient of congruence techniquekwpre applied for ompar-
ing factors obtained from the matrixderived from scores for sighted
subjects pith factors obtained from the matrix for scores for blind-
subjects, a high degree of congruence -was noted among factors for the
two groups, e.g.:, the conservation factor derived from sighted
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subjects scores had its(highest relationship with the constervation

factor derived from blind subjects' scores. It should be noted

that the Wechsler Verbal factor for sighted subjects had its highest
congruence with a factor for blind subjects which was defined not
only'by Wechsler,Comprehension but also by five Piagetian reasoning

variables. Also of interest was the fact that the factor in the matrix
for sighted subjects which represented basic conservation ability
(reversability and flexibility of thought) 'elated not only to
these same processes but also to measures of higher thought processes
in the blind subjects. Again, these findings tend to indicate that
the structure of Piagetian reasoning in blind subjects is not as in-
pendent of Wechsler Verbal performance as it is in sighted subjects.
to addition, the performance pf blind subjects on measures of formal
reasoning is not dissimilar to the performance of sighted subjects
on measures of concrete logic, a finding not unexpected when it ie
remembered that few significant differences existed when the reason-
ing performance of blind subjects CA 14-18 was compared to that of
sighted subjects CA 6-10).

4ord Judynueut

The previous Stephens, et al., (1969).study had demonstrated
that logical reasoning and moral judgment were not highly inter-
related. So the lack of difference between sighted and blind
subjects on most of the scores on moral judgment variables in,rela-
tion to major differences in operational thought was not a serendi- .

pitous finding; significant differences existed between the two groups
4 on five of the fifteen moral judgment variables. In some instances,

these differences may be explained, in part, on the' basis of the story

involved. For example, in stories involving falsehoods, the subject
was to consider intention versus consequence in determining the
gravity of the fabrication. One such moral judgment assessment in-
volved stories of two boys. In the first story the boy intentionally
gave wrong directions to a man, but, despite the misinformation, the
man did not get lost. In the comparison story, a boy who had just
moved to town gave a malt what he thought were correct directions,
but they were incorrect and the man got lost. The blind subjects
generally decided the second situation was more serious, regardless of
the positive intentions of the boy. Although responses of blind
subjects indicated some consideration of intention versus consequence,
the exceedingly traumatic interpretation the blind subjects gave to
being lost probably influenced the final response. Another area
in which blind subjects had difficulty was in their ability to ver-
balize rules for a game of bowling. Although the blind subjects
generally had some knowledge of bowling, it did not extend to the
rules for the game. Thus differences in the experiental backgrounds
of blind and sighted subjects, as well 'as chieved levels of moral
judgment, influenced their responses. Futur studies should be cog-
nizant of these unanticipated differences.

Comparison of the three age groups of blind subjects on moral
judgment variables revealed that the greatest-differences occurred
between the CA 10-14 and CA 14-18 groups. By contrast, when compari-
sons were made among the three age groups of sighted subjects, differ-
ences between the CA 6-10 and CA 10-14 groups were more frequent than
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were differences between the CA 10-14 and CA 14-18 group. These data
serve to suggest that major development in the moral judgment.of
blind children occurs at a somewhat later age than does the develop-

ment of oighted children.

Relationships among measures of moral judgment were established
through use of correlational techniques. Of the 105 intercorrela-
tiono, 26 were significant for the sighted subjects, 32 were pignifi-

' cant for the blind subjects. thus, moral judgment tended to general-
ize more frequently from one situation to another for blind subjects
than for'oighted, but the tendency to generalize was not marked for
either group. .

Yn ,ot'mmary, differences between blind and sighted aubjecta on
measures of moral judgment were inconsequential in comparison to the
major deficit° evidenced by blind subjects on measures of reasoning.
In the few instances where differences in the development of moral
judgment did occur, the performance of the sighted tendeeto be gaps-
ior, yet findings indicated the ability to generalize from one moral
judgment situation occurred more frequently in the blind group.
Again, however, differences' were minor, What thece'findinge serve
to suggest,is that concern over deficit performance in the blind
should center on logical reasoning rather than moral judgment.

Moral Conduct

A previous study by Stephens, et al., (1969) served to establish
the developmdntal nature of moral conduct in normal and mentally
retarded subjects. The present study extends these findings to
blind subjects.' Acts of misconduct decreaoe as age increases.

When comparison was made of differences in moral conduct for
oighted and blind subjects of the three age BLuupo, strikingly similar
patterns of performance were noted. Significant differences between
CA 6-10 blind and sighted groups occurred on only three of the 14
variables; in two instances, the.blind had superior performance, in
the, other the oighted did. The CA 10-14 and the CA 14-18 sighted
groups each had significantly superior performance-on three var-
iables. On one of these variables the blind subjects' lack of exper-
ience with a stapler probably contributed to their poorer performance.

Findings by Hartshorne and May 1928) served to emphasize the
situational determinants of such moral traits as honesty. By con-
trast, present findings tend to suggest that while moral conduct does
of appear to generalize across traits - honesty and truthful-

a specific trait such as honesty, may generalize across oitua-
tions. These findings serve to substantiate previous work by Grinder

S1962219611andBarl

Comparison of the total group of sighted subjects with the total
group ofblind subjects indicated that, usually where differences

occurred the sighted had superior performance. The develbpmeht

of moral conduct in sighted subjects was in hdvance of that fA,blind
subjects. However, deficien.ties in moral judgment and moral conduct
did not approach the major performance deficits noted for blind
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subjects on measures of reasoning' It is noteworthy, howeve , that
despite the effort exerted to assure that the adapted measures
moral behavior were analogous to the originalmeasures,,Still.in'.
some instances, lack of experience tended to enalize -the perfor

of blind subjects. Thus the curtailed interaction of blind sUblecte
With objects and people tended to-affect developmeneinnadhof-the
three areas ; reasoning,` moral judgment, "andtoral'tondnet.'lHowelier,.

the area of reasoning-reflected the most serious Deficits
1.1easoning wtre:$EVERE.
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CRAFTER V - RECOMMENDATIONS

Implications which derive from the present comparison of the
deVelopmenof reasoning, -Moral judgment, and moral conduct, in normal
congenitally,blind and normal sighted-subjects.follow:

1. The adapted battery of Piagetian reasoning assessments can
be used o,determi'ne the level.of cognitive functioning attained by a
blind sdhOol-aged individual and to analyze his /her, operational
thought Processes.

To dermine the equivalence of the adapted battery of in-
struments to -tie original battery, a study is suggested in which
normally sighted subjects Would be administered both batteries andcom-
parison made of their performance scores.

2. The severe deficiencies found to exist in, the reason-
ing the congenitally blind subjects serve to underline
the necessity for blind persons to have extensive-and intensive oppor-
tunitiios to engage'in concrete reasoning as they interact with
objects and people in ongoing situations.

3. There needs to be longitudinal study which will deter-

mine the course of cognitive development in blind children over
en extended time span. Ideally, such a study would be, begun at '

birth and would examine the sensory-motor and preoperational stages
a_as_lieheWiwrete And formal stages. .

4. 'Findings from the present study-suggest that class inclusion
and classification tasks are particularly difficult for visually
handicapped children. Further research is needed to analyze and trace
this deficit developmentally.

5. Tile continuing unsuccessful performance by the blind sub-
jects on tasks involving spatial orientation serves to underscore the
need to'explore remedial methods in this area, which are of particular
importance since'spatial orientation is basic to training in mobility.,

6. Because of the present trend toplace visually impaired
pupils in regular classrooms, comparison on Piagetian reasoning
assessments of blind students trained in residential school programs
with blind students trained in regular school programs would serve to in-
dicate whether the contributions of ,the program in one setting dif-
fbrs significantly froi those in the other setting..

7; Since few significant differences were apparent when the
moral development of blind and sighted pupils was compared; it is

er suggested that remedial effoits center on reasoning rather than on
moral judgment or moral conduct.

70
62

0,



The following discussion considerS methods which probably could
be employed to incorporate the two major findings of the study into
.home and school-training efforts.

Use of Piagetian Assessments

The factorial validity of a battery of Piagetian reasoning assess-
.

-ments, which had been adapted for use with blind subjects, was
determined in the present study. Inter-rater reliability-had,been
obtained previously. Because the two groups of subjects (blind and
sighted) who were included in the present study differed significantly
in their Piagetian reasoning ability, although they were equated on ver-
bal IQ, there is a strong suggestion that any differential diagnosis
of a blind pupil's cognitive functioning should include his/her per-
formance on the battery of Piagetian reasoning assessments. .With
this information it would then be possible to plan individually

appropriate reasoning activities.

As DeVries (1974) noted "IQ tests are not derived from any theory
of intelligence but are based, instead, on certain assumptions about
intelligence.... To a large extent these items simply to bits of surface
information....In contrast Piaget's tasks are derived from...a research-
based theory of intelligedce....Piagetian tasks are concerned with
how the individual views and reasons about reality....Each task has
theoretical,significanqe and in itself reveals something important
about the individual's general 4evelopment of his intelligence(p.747).

(. I
All too frequently a dichotomy exists betWeen assessment and

programming. To prevent this there is recommendation that perfor-
mance on the adapted battery of Piagetian reasoning assessments be used
as a basis for planning experiences designed to supply an individual
blind pupil with \appropriate opportunities to interact with objects
and'people, to reason on in ongoing situations. The battery can be used
to identify educational needs of the blind; subsequent programs can
be designed to serve these needs.

Remediation of Reasoning Deficits

Present findings, substantiated by previous research by
Hatwell A1966), imply that although the blind can verbalize static
or stored information, they are significantly impaired in their
ability to reason logicalp in ongoing situations. ,

Because his theory serves to explain the progressive develop-
ment

.-

of highly interrelated thought structures, Piaget questions the
wisdom of attempts to accelerate development through drill in one
specific area; rather he emphasizes the need to provide the child with
opportunities lor experiences commensuratemith his level of cognitive
functioning, and then to let the child do the experiencing. The
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suggestion is particularly applicable to blind children of average,in-
telligence since they usually have the potential but not the type

or quality of environmental interaction expeilences required for the

normal development of reasoning.

Therefore, a study is recommended "which will determine whether

blind subjects, given. individually appropriate opportunities to
reason in ongoing Piagetian basedtraining situations, will demonstrate
gains in cognitive development significantly greater than those
exhibited by blind students of compatable age and IQ who are not
ptovided these opportunities. The study also would determine if the
type and quality of environmental interaction patterns that support and
leacLto cognitive growth can be developed within these blind students.

The recommended study would provide for (1) the remediation of
cognitive and interaction functions and processes of pupils who are
blind, (2) process oriented learning environments consisting of
laboratory approaches designed to promote reasoning and interaction
experiences through remediation modules, and (3) systems
designed to effectively train teachers in the implementation of the
student remediation system.

The auggesteclapproach would involve a change from the traditional
"active teacher-passive pupil" roles to one in which pupils actively
inquire, explore, manipulate, and. experiment as the teacher arranges
individually appropriate opportunities for the inquiry and provides
questions, not answers; which lead students to the formulation of

-classifications, comparisons, conclusions, and decisions,'to inter -
action and progression in cognitive development. The approach
would focus on an interactionist method of remediatio4 by seeking
to develop the general cognitive framework of the blind
pupil. Effort would center'on engineering the child's environment

. to improve the coordinated exercise of his existing cognitive

structures:".thin his present level of interaction competence.
The emphaaisiwould be on (1) the process rather than the content
or product of knowledge, (2) .the pupil's spontaneous adaptive
behavior, and (3) theoretically-based and teacher-directed interaction
between the pupil and peers, teacher, other adults, and the physical

environment.
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ABLE 7

ANALYSES OF VARIANCE FOR PSYCHO-EDUCATIONAL MEASURES FOR TOTAL
GROUP OF BLIND (N=75) AND FOR TOTAL GROUP OF SIGHTED (N=75)SUBJECTS

ght0.(N=75) Blind (N'45)
X S.D.X S.D. Ratio

INFORMATION 9.45 '' 2.17 9.89 2.50 1.45'

COMPREHENSION 9.04 2.53 8.84 2.33 .41

ARITHMETIC 9.00 '' 1.97.s 9.73 2.38 4.21*

SIMILARITIES 10.13 2.53
. .

11.00 2.22 4.97*

VOCABULAI1T-- 9:93 . 2.18

. -

8.51 2.29 15.24**.

DIGIT SPAN 10.44 2.62 C 11.8,1

.

2.83 9.52 **

IQ 98.81 -7.48 100.64 6.14 2.67

WRAT-SPELLING 95.48 12.13 94440 15.48 .23

WRAT-ARITHMETIC 92.48 8.49 82.21 9c04 51.40**'

WRAT-READING 98.89 \.12.80 4 92.96 14.14 7.26**
.

.

ISC 49.29 7.65 56.69 14.28- 16.1**

a . 143.21 40.91 144.19 . 39.10 .02

MA 142.15 44.31 . 145.04 40.70 . .18

df = 1, 148
*2. < . 05

**2 < .01

5

85

. .



4

TABLE 8

ANALYSIS OF VARIANCEFOR REASONING POINT SCALE SCORES FOR
TOTAL GROUP OF BLIND (N=.-75) AND TOTAL GROUP OF SIGHTED

,(WIZOASUBJECTS

Blind Sighted

S.D. F Ratio

don: Sub. 15.64 7.50 17.40, 5.64 2.63'

1 to 1 9.53 2.37 1/-45-- --1.51 34.96**

Sugar Wt. 5.3.5 3.70 8.76 4.25 27.53**

Sugar SO. 7.97 3.46 9.01 3.39 3..45

Sugar Vol. 1.91 1.56 4.21 4.86 15.32**

Con.HWt. 12.81 8.33 17.17 7.23 11.72**

Term 22.16 4.67 24.95 6.82 . 8.53**

Class. (4)., 16:46 3,71 17.48 7.56 1.23

'Class. (4)-
41.

26.44 7.78 24.16 9.75 2,51

Class. (5a) 2.40 2.00 1.97 2.07 1.65

Claps. (5b) 4.29 1:66 3.92 6.98 .20

Con. Vol. 5.71. 3.97 15:00 6.14 121.30**

Con. Vol.(4) 5.59 4.44 11.37 11.66 16.15**

Bd. Rot. .18.05 4:98 23.13 4.96 39.17**

Con. Len. 9.47 e- 7.60 17.91 7.25 48;44**

Rod Sec. 16.65 \ 7.01 18.11 5.S5 2.0.4

Ch. Crit.
,Con. Lig.

. 1.81
15.27

.87

7.15

2.7f

18.76
x.374

4.10
10.56**
13.46**

Beads . 1.04 1.56 3.88 4.65 25.14**

Wt. & Vol. c' 25.05 11.85 35.83 , 16.55 29.54**

Inters. 18:15 -3,96 21.11 5.54. 14.19**

Sq. Rot. 2.03 1,44 3,80 1.77 45.22**

2-3D. 6.47 1:88 8.,87 8.47 5.74*

Per. Mob. 14.27 7.30 25.67 13.31 _4230**
Per. Stat. 18.92 9.37 31:88 11.38 '57.913**

Chem. 2.49 .53 2.96 2.18 3.25

df=4,148
*2 < . 05

**.2.< .01

86
78
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TABLE 11

ANALYSES a COVARIANCE FOR REASONING POINT SCALE SCORES WITH CHRONOLOGICAL-AGE
HELD CONSTANT FOR BLIND AND SIGHTED GROUPS

Variable Source of
Variation

MS F Ratio Adjusted Means
Blind Sighted

Goa. Sub. B 126.76. 3.75 15.60 17.44
W 33.82

1 to.1 8 141.14 42.93** 9.52 11.46
W 3.29

Sugar Wt. B 477.25 32.46** 5.34 8.90
W 14.70

Sugar Sub. 27.14 3.92* 7.95 8.80
W 6.93

Sugar Vol: B 125.05 35.76** 1.90 - 3.73
W 3.50

Con. Wt. 580.75 12.96** 12.78 16.71
44.81

Term 189.14 11.67** 21.14 24.38
W 16.20

Class. (3) B 9.51 .56 16.37 , 16.88
W 17.14

Class. (4) B 191.75 3.16 26.39 24.13
W 60.72

Class. (5a) B 10.76 3.0k 2.39 1 1.86
W 3.52

Class. (5b 43.62 11.10** 4.29 3.21
W 3.93

Con. Vol. B 3014.80 123.87**., 5.69 14.66
W 24.34

Con. Vol. (4) 1064.06 15.57** 5.56 10.89
W 68.36

Bd. Rot. B 855.73 46.69**' '18.04 22.82
W 18.33

Con. Len. B 2387.61 56.75** 9.44 17.42
W 42.07

Rod Sec. B 118.06 3.137 16.62 r8.39
30.49

Ch. Crit. 17.79 34.07** 1.81 2.50
W .52 0

B 514.72 19.42** 15.23 18.94
W 26.51

Beads B 207.06 127.25** 1.03 , 3.38W .63
Wt. & Vol. B 5815':85 36.28** 22.97 35.43

W 160.29 0 q.
Inters. B 287.88 14.46** 18.13 20.91

W 19.91
Sq. Rot. B 104.41 52.01** 2.02 3.69

W 2.01 ,

2-3D B 91.75 44.71** 6.46 8.02
W 2.05

Per. Mob. 4163.90 5%92** 14.20' 24.72
W 69.50

Per. Stat.. 'B 5978.12 75,20** 18.86 31.49
W 79.49.

Chem. B 2.04 4.53* 2.49 2.72
W .45

-b t. between groups

w 2, within groups
df el 1, 147
* p 4.05

** P 4( ,OI
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TABLE 12

ANALYSES OF COVARIANCE FOR REASONING POINT
HELD CONSTANT FOR BLIND AND

SCALE SCORES WITH MENTAL AgE.
SIGHTED GROUPS

Variable

Con. Sob.

, Source of
Variation

B
w

1 to 1
W

Sugar Wt. B

Sugar Sub.

Sugar Vol.

Can. Wt.

B

B

B

Tem

Class. (3)

Class. (4)

Class. (5a)

B

B
W

Class.-(5b)

Con. Vol. B

Con.: Vol.. (4) B

-A Bd. Rot. B

Con. Len.

, Rod Sec. B

Ch. Crit. B
W

-Con. Liq.

Beads B

Wt. & Vol.

Inters.

Sq. Rot.

B

B

,B

2-3D B
W

Per: Mob.

Per: Stat. B

W
Chem. B

b a biween groups
w m wi bin groups

MS F R OtiO Adjusted Mean°
Blind Sighted

147.82 4. 36* '15.53 - 17.51
33.87

146.93 45.51** 9.50 11.48
.3.23

486.48 32.91** 5.32 8.92
14.78

33.71 4.96* 7.90 8.85
6.80

127.92 36.23**. 1.89 3.74
3.53

619.03 13.81** 1/1.71 16.78
44.82

202.91 12.31** 22.10 24.42
16.48
13.35 .77 16.33 16.93
17.24 .

160.25 2.68 26%29 24.23
59.89
9.88 2.62 2.38 1.87
3.50

41.23 10.58** 4.27 3.22
3.90

3056.62 126.32** 5.66 14.69
24.20

1089.58 16.07** 5.52 10.93
68.38

876.66 48.10** 18.01 22.85
18.22

2460.98 . 59.86** 9.37 17.48
41.11

134:60 4.34* 16.56 .18.45
31.00
18.60 35.21** 1.80 2.51

.53

,550.36 21.10** 15.17 19.00
26.08

212.18 128.59** 1.02 3.40
1.65

6121.43 39.45** 22.81 35.59
155.18
300.24 15.44** 18.10 20.94
19.45

108.29 55.33** 2:00 3.70
1.96

95.71 47.09**s 6.44 8.04
2.03

4357.44 64.43** 14.08 24.87
67.63

6204.75 80.60** 18.74 31.61
76.99
2.30 5.21* 2.48 2.73
.44

df - 1, 147
* c 2 <.05
** p C.01
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A

TABLE 13

, ANALYSES OF COVARIANCE FOR REASONING POINT SCALZSCORES WITH CHRONOLOGICAL
ACE AND MENTAL AGE HELD CONSTANT FOR BLIND AND'SIGHTED GROUPS

Variable Source of ( MS, F Ratio Adjusted Means
. Variation Blind Sighted

Con. Sub. B 135.06 3.98* 15.57 17.47

W 33.93

1 to 1 B 416.99 . 45.25** 9.50 11.49

3.25

Sugar Wt. B 466.57 31.54** 5.35 8.89

W 14.79

Sugar Sub. B p1.95 4.68 7.91 8.84

W n A 6.83

Sugar B 121.39 34.56** 1.91. 3.72

W 3.51

Con Wt. B 593.78 13.19** 12.75 16.75

45.01

-Term B 183.74 11.27** 22.15. 24.37

W 16.30

Class. 3) B 10.51 1.61 196 16.89

W 17.24

Class. (4) B 160.05 2.65 2e30 24.22

W 60.30

Class. (5a) B . 9.70 '2.75 2.38 1.87

W 3.53

Class. (-5b) B 40.37 10.29** 4.27 3.23

W 3.92

Con. Vol. B. 3034.89 '124.58** 5.65 14.70

W 24.36

Con. Vol. (4) B 1069.51 15.55** 5.54 10.91

W 68.79

Bd. B 870 39 47.44** 18.01 22.85

W 18. 5
4'2.

Con. Len. B 2497.2 60.72** 9.32 17.53

W 41.13 --

Rod Sec. B 114.68 3.74 --7113 ,18.39

7 '..,
W 30.69

Ch. Crit. B 17.65 33.57** 1.81 2.50

W .53

Con Lk; B 546.26 20.80** 15.17 19.01

26.26

Beads 205.14 125.22** 1.03 3.38

W 1.64

Wt. & Vol. B 6214.01 39.94** 22.73 35.67
/.

-P' W 155.57

Inters. B 329.32 17.35** 18.03 21.01

W 18.98

Sq. Rot., B 109-.46 55.77** 1.99 3.71

1.96

2 -3D B
W

94.21 46.05t*
2.05

6.44 8.04

Per. Mob. B 4341.49 63.79** 14.67 24.88

68.06

Per. Star. B 6233.70 80.65**

77.29

18.69 31,65

Chem. B 2.43 5.50* 2.48 2.73

W .44

b- between' groups df'w 1, 146

w a within groups * as < .05
** < .01
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TABLE 19

ANALYSES OF VARIANCE FOR MORAL JUDGMENT POINT SCALE)SCORES
FOR TOTAL GROUPS OF SUBJECTS, SIGHTED'AND BLIND

0

aiiables Blind

X S.D.

N=75'
Sighted

S.D.
. ,

Lying Story' #1
i,

2.80
,

.41 2.80 .50 AO

Lying Story #2 2.11 ..85 1.48 .91 6.79*
.

Lying Story #3 1.99 .99 2.39

,

.93 6.49*

Justice #3 2.19 .73 2.52 - .92 . 6.04*

Justice #4- 1.84 .85 2.00 1.05 L.04

rumsiness #1 2.23 .94 1.01 1.96 2.82

Clumsiness #2 ky 2.31

'2.20 .

194

.97

2.20

2.41

.99

.97

:46

1.80Clumsiness #3

Clumsine s =------_, . .72 2.78 .61 2.95

Clumsiness #5 2.27 - .95 .48
.,,

1.37

3.84

Collective , '

Responsibility #1. 1.55 -. .57 *
Collective
Responsibility #2 2.31 4 2./9 1.37. a .42
Collective'
Responsibility #3 3.43 .82 3.32' . 1.10 .45

Has Rules 2.52 .60 2.81 .54 9.93**

Changes Rules 2.23 .69' 2.04 .69 2.76

df = 1, 148
* = p <.05

= c.01 .

4
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TABLE 25

ANALYSES OF VARIANCE FOR MORAL CONDUCT ON DICHOTOMOUS SCORES
OR BLVD (N75) AND SIGHTED (N=75)

SUBJECTS

Variables Blqind

X ''' S.D.

'Sighted
I S.D. F

e

1. Self Control .85 .36
\
, .89 .31 .54

2. Honesty .97 .16 .76 .43 16.16**

3. Money Return (1) .77 .42 .81 .39 .36

4. Money Return (2)1.00 S-' O' .81 .39
. a

5. Mishap .69 .46 .84 .37 4.54*
-

6.. Cheat (1) N .68 .47 .88 .33. 9.16**

7. Cheat (2) .87 .34 .89 .31 .25

8. Cheat (3) .87 .34 .95 ' .23 2.85

9. Cheat (4) .21 .41 .75 .4 58.96**

10.

11.

Cheat (5) .31

Hr. Gl. (1) .73

\

\.-

.46,

.45

,.52

.92

.50

.27

7.29**

9.58**.

12. Hr. Cl. (2) --,93 .25 .87 .34 1.85

)
13. Hr. Gl. (3) .76 -0.43 .84 .37 1.49

14. Envelope .96 0.20 .89 .31 2.4

a On the variable; Money Return (2), blind subjects obtained a
Perfect score; fot this reason, analysis of variance techniques

were inappropriate. Therefore, a Mann-Whitney U test Was performed.

The resultant U1= 2325, p < .01.

*2. < .05 **2. <.01

103
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t



TABLE 26

PERCENT OF BLIND AND SIGHTED SUBJECTS

,FAILING ONE OR MORE TIORAL CO?1DUCt TASKS

, . r .
. Percentage. Percentage Percentage
Age Bane / of . of of total

Blind Sightee Sample"

6-10

10-14

14-18
<

96% 96% 96%

.4

96%
6 76% 86%

\s 96% 64% . 80%

6.

ti

104
196
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TABLE 28

FRIUENCI OF MORAL CONDUCT VIO IONS OVER THREE AGE RANGES

FOR BLIND AND SIGHTED SUBJECTS

Number
of

- Blind - Total - Sighted - Total
6-10 10-14 14-18 Blind 6-10 10-14 14-18 Sighted

0 1 1 1 3 1 6 9 16

1 2 4 ..-- 5 11 3 3 9 15

4
2 1 4 11 4

,

4, 3 ' 111

3 8 3 7 1$ 2 7 2 11

4 7 3 3 13 5 3 10

5 2 3 2 7 5 1 0 6 .

.

0 5 2 7
(

3 1 0
,

\
7 1 0 1 2 0 0 0 0

8 3 0 0 3' 1 0 0
to

0
4.

0 0 1 0 0 , 1

0

106
98
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TABLE 34 "'

AID LYSES OF COVARIANCE FOR MORAL CONDUCT POINT iatE SCORES
WITH MENTAL AGE HELD CONSTANT FOR BLIND AND SIGHTED .

g q SUBJECTS

Variable Source of
a ation

MS F
Ratio

1.

2.

Self Control

Honesty

B, Grps
W. Grps
B.4GrAs
W. `Grps

.07

..11

1.62
.10

h

, ,61

16.19**

3. Money. Return (1) B. Grps .82- .52
; W. Grps .16,

4. Money Return (2). B. Grps 1.22 17.46 **
v W. Grps .07

5. Mishap B. Grin .86 4.96*
W. Grps .17

6. Cheat (1) B, Grps 1.60 1 24**
W. Grps -IL

7. Cheat (2) B. 'Grps .08. ,,,25

W. Grps .1$'
8. 'Cheat (3) B. Grps .26 3.22

W. Grps .08
9. Cheat (4) B. Grps 10.84 60.93

W. Grps .18 i
10. Cheat (5) B. Grps 1.80 7.91**

W. Grps .23
11. Hr. Glass (1) B. Grps 1.32. 9.67**-

W. Grps .14
12. Hr. Glass (2) B. Grps .16 1.75

,, W. Grps , .09
13. Hr. Glass (3) B. Grps .26 1.67

W. Grps .16'
14. EnieloPq B. Grps .17 2.44

W. Grps .07

.df a 1,/ 147:

* p < .05
** <".Q1

B = Between gropps
= Within groups

1.12
104'

Adjusted Means
lind Si hted

*

.85

.97

.77

1.00 .82

.69 .84

.89

.76

.82

'V
.:88

.87 ,.81

.87 .95

.21 .75

.30 .52

.73 .92

.93 .87

.76 .84

.96-Th .89

1

P
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TA1,UX 35

ANALYSES OF COVARIANCE VOA epi.NT SCALE SCORES WITH MENTAL AGE

AND CHRIFOLOGI,W,AGE HELD CONSTANT. FOR BLIND AND SIGHTED
'' SUBJECTS

Variablee

1. Self Control

2. 'Honesty

3. Money (1)

,4. Money (2)

3. ,Mishap

6:' dheat (1)

7. Cheat (2)

8. Cheat (3)

9. dheat (4).

10, Cheat (5)

II. Hr. Gl. (1).

12. Hr. Gl. (2)

13. Hr. Cl.. (3)

14. Envelope'

Source of
Variation

MS F

Ratio

B. Grps
W. Grps
B. Grps
W. Grps
B. Grps
W. Grps

:16

.11

1.59

.10

.08

.91

15.81**,

.52

-"
B. Grps

.16

1.20 17.02**
W. .Grps .07

B. Grps .92 5.30*
W. Grps .17

B. Grps 1.65 10.56**

W. Grps .16

B. Grps .02
.
.20

W. Grps .11

B. Grps .28 '3.35

W. Grps .08

B. Grps 10.73 59.02**

W. Grpg .18

B. Grps 1.61 7.11**
W. Grps .23

B. Grps 1.31 9.48**
W. Grps AA
B. Grps .14 1.59

W. Grps ,09
B. Grps .25 1.58
W. Grps .16

B. Grps .15 2.17

W. Grams .07

B = Between-groups
W 6 Within groups

113
405

Adjusted' Means
Blind Sighted .

,

.85 .90 ,,

, .

.97 ''.76 t

:77 .82 4

1.00 .82
.0

.69 .85

.67 :89.

.87 .89

.86 .95 i

.21 .75

.31 .52

.73 .92

.93 .87

.76. .84

.96 .90

J

o-



T
A
B
L
E
 
3
6

I
N
T
E
R
C
O
R
R
E
L
A
T
I
O
N
S
 
O
F
 
M
O
R
A
L
 
C
O
N
D
U
C
T
 
M
E
A
t
U
R
E
S
,

F
O
R
 
S
I
G
H
T
E
D
 
(
N
=
7
5
)
 
A
N
D
 
B
L
I
N
D
 
(
N
=
7
5
)
*

S
U
B
J
E
C
T
S

fr
-

c.
,

.-
-.

1
es

.
.

.0
-.

2.
%

4-
I

C
si

en
...

..
..*

.
;-

..*
.

..*
.

:
...

.
4-

1
tI

C
r)

1-
tr

,
...

..
...

..
.

-.
..

..-
4

.
:
-
.
.

...
.,

...
.

4.
)

a
;

0
6

:
,

D
's

.0
C

O
44

,
4)

4J
 .

4J
4J

C
D

.
..C

.D
's

,
el

a)
a)

.o
0

o
o 

,
at

0
,

O
o
.

-
=

0
3

a)
a)

a)
a)

a)
-

o
,-

I
,

4 
-

4
X

4
4

4
4

s
i

1
-
t

f
a
.

1
-
-
e
.

S
e
l
f
 
C
o
n
t
r
o
l

H
o
n
e
s
t
y

M
o
n
e
y
 
(
1
)

M
o
n
e
y
 
(
2
)

M
i
s
h
a
p

C
h
e
a
t
 
(
1
)

,
C
h
e
a
t
 
(
2
)

C
h
e
i
r
-
t
3
)

C
h
e
a
t
 
(
4
)

C
h
e
a
t
 
(
5
)

H
r
.
 
G
l
.
 
(
1
)

H
r
.
 
G
1
.
 
(
2
)

G
l
.
 
(
3
)

E
n
v
e
l
o
p
e

-
.
0
7

.
2
3

.
0
5

.
1
2

.
0
6

.
0
3

-
.
0
5

.
1
8

.
1
9

.
2
1

-
.
0
8

.
1
1

.

.
3
1

I

.
0
7

.
2
4

.
1
8

.
1
8

-
.
1
2

-
.
0
7

.
0
9
'

-
.
0
4

.
1
0
.

-
.
0
3

.
.
.
.
.
.
.
.
1
7

.
3
7
'

a .1
2
 
-

.
1
1

.
1
6

.
2
6

-
 
0
3

. .
0
8

.
1
1

-
.
0
2

.
0
7

-
.
1
1

.
1
7

.
3
7

.
3
9

I I I i I I

.
I
. I I I

8 -01
6

-
0
2

.
1
6

-
.
0
2

-
.
0
1

-
.
0
9

-
.
2
9

,
--
.
3
1

.
1
9

-
.
0
6

-
.
0
4

.
0
1

2
7
 
-
.
1
2

-
.
0
8
-

1
0

.
1
0

.
2
2

,
-
.
1
.
0
1

-
.
0
2

-
.
0
9

.
0
1
i

-
 
.
3
2

'
.
1
5
.

-
.
0
5

.
0
6

.
-
.
1

1
4

7
.
1
9

.
2
7
,

.
1
6

.
1
1

.
'
;
2
+
1
.

.

.
.
1
9

.
3
5

.
2
2
.

:
1
1

.
3
2

.
0
3

.
0
6

.
0
6

-
.
0
3

-
.
1
0

.
0
0

,
.
0
2

-
.
1
3

0
4
"
,

.
0
1

.
1
0
'

-
.
1
2

.
1
4

.
0
4

'
-
.
0
2

.

.
0
3

.
1
1

.
2
0

.
1
9

,
.
1
0

.
1
2

.
3
2

.
0
8

.
0
0

.
0
1
*

.
3
7

2
.
0
8

.
2
9

.
1
1

.
3
9

.
0
9

.
1
1

.
5
7

-
.
3
6

-
4
0
6
'
 
-
.
 
.
4
4
,
-

=
.
0
9

-
.
0
2

.
3
0

.
1
2

.
2
1

.
1
7

.
0
1

4
.

,
4
6
-

.
0
5

.
.
2
1

.
2
1

.
0
1

-
.
0
5

'
.
.
2
0

.
2
8

-
.
0
4

.
0
6

.
1
4

.
b
4

2
4
4

.
1
0

.
.
.
.

C
D 4

a) o. o
'

II 4
.
) -p
--

--
0

1
:
0
8

-
.
1
2

-
.
1
6

s
t
-
.
1
9

-
.
0
2

-
.
1
7

.
:
1
6

-
.
0
5

.
3
1

-
.
1
5

.
1
7

.
0
1

-
.
0
3

'
.
1
6

.
2
2

.
1
1

-
.
0
9

.
0
0

-
.
1
3

.
1
0

.
,
.
5
4

.
0
6

.
4
7

-
.
0
1

.
0
8

-
.
1
4

.
1
2

-
.
0
8

-
'
.
2
1

-
.
0
1
,
 
,
-
,
1
2

-
.
0
5

-
,
1
1
'

,
-

*
 
T
h
e
 
v
a
l
u
e
s
 
a
b
o
v
e
 
t
h
e
 
d
i
a
g
o
n
a
l
 
r
e
p
r
e
s
e
n
t
 
i
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n
s
 
o
f
 
d
a
t
a
 
o
n
 
s
i
g
h
t
e
d
 
s
u
b
j
e
c
t
s
 
(
N
=
7
5
)
;
 
v
a
l
u
e
s
 
b
l
o
w

t
h
e
 
d
i
a
g
o
n
a
l
 
r
e
p
r
e
s
e
n
t
 
i
n
t
e
r
c
o
r
r
e
l
a
t
i
o
n
s
 
o
f
 
d
a
t
a
 
o
n
 
b
l
i
n
d
 
s
u
b
j
e
c
t
s
 
(
N
=
7
5
)
;
 
p
 
<
.
0
5
,
 
p
.
c
.
0
1
.
a
r
e
!
'
.
2
3
.
.
a
n
d
 
.
3
0

r
e
s
p
e
c
t
i
v
e
l
y
.

I
 
=
 
I
d
e
n
t
i
t
y



as

I

r

TABLE 37

FACTOR STRUCTURE OF POINT SCALE SCORES FOR BLIND SUBJECTS ON 38
REASONING AND PSYCHO-EDUCATIONAL MEASURES

4
Variable Loading

j)

Eigenvalue

Eactdr 1

Major loadings from seven conservation assessments combine to
represent Piagetian "reversability" of thought at the concrete and
formal level.

Conservation of Substance .81 8.38'
Sugar Substance .63

Conservation of Weight .77

Conservation of Volume (1-3) .50
Conservation of Length .61

Rod Sections .72

Conservation of Liquid .66

Factor 2
...

Negative loadings from WISC and WRAT (adapted for use with the
blind) subscores combine with positive loadings from CA, MA, and a.
Piage ian classificatory task.

Wechsler Information
Wechsler Arithmetic
Wrat Arithmetic
CA
MA
Class Inclusion Beads

-.53

-.67
-.75
.69

.60

.38

3.65

Factor 3

Subscores on the WRAT combine to suggest language arts ability

WRAT Spelling ,85 2.12
WRAT Reading .82

Factor 4

Combinatory logic is defined by a Wechsler and a Piagetian measure.

Wechsler Similarities .68 1.72
Chemistry . .64

1 1 5-

107



TABLE37 Continued

+-Variable Loading Eigenvalue

Factor 5

Basic or initial ability in concrete reasoning is defined by
tasks involving numerical correspondence, hierarchical
tion, subcategorization, and memory and mental imagery.

One- for -One Exchange .51

Term-to:-Term Correspondence .39

Animal (3) .52

Rotation of Beads .53

Changing Criterion .62

Class Intersection .58
Changing Perspectives (stationary) .53

classifica-

1.5\

Factor 6

Ability to dissociate notions of weight and volume and engage
in formal or abstract thought is represented by the factor.

Factor 7

Conservation of Volume (4) .72 .1.47
Weight and Volume .61.

Understanding .of spatial relationships, hierarchical classifi-
cation ability, and Wechsler measured comprehension define a faCtor
suggestive of analytical reasoning.

Wechsler Comprehension
Animal (4)
Animal (5a)
Animal (5b)
Rotation of Squares
Change from 2 to 3 dimension

.42

.54

.37

.51

.43

.56

1.29

Factor 8

Major loadings are contributed by scores on measures requiring
thought which is transitory between concrete and formal or abstract.

Sugar Weight .79 1.22

Sugar Volume .72

0816



TABLE 37 Continued

Variable Loading . gigenvalnp

Factor 9

Scores' which tapped the recall of digits and the ability to engage
in mental imagery which involved changing perspectives combined to
indicate skill in grouping obje ts and numbers in situations, involving
short term memory.

1

Wechsler Digit Span
Changing Perspective Mobile

Factor 10

.73

.47

1.12r

Verbal facility was indicated by loadings from Wechsler measures
of verbal ability.

1.03.8rWechsler Vocabulary /;

Wechsler Verbal IQ

117
109



TABLE 38

FACTOR STRUCTURE* POINT SCALE SCORES FOR SIGHTED SUBJECTS ON 38
REASONING AND PSYCHO-EDUCATIONAL MEASURES

Variable Loading Eigenvalue

Factor 1

Reversability, the ability basic to conservation tasksais rep-
resented by major loadings from the conservation tasks. Loadings
from two classificatoty tasks serve to denote the relatainship
between flexibility and reversability of thought.

CA .411N 11.29
Conservation of Substance .86
Onerto-One .60

Sugar Weight .38
Sugar Substance .63

Conservation of Weight .84
Term-to-Term .67
Conservation of Volume (1-3) .52
Conservation of Length .63

Rod Sections .86

Changing Criteria .60

Conservatioof Liquids .77
a

Class Inclusion .47
Rotation of Squares .37

11

Factor 2

'Academic achievement is indicated by loa4ings from the three
WRAT subtests and from Wechsler Arithmetic.

Wechsler Arithmetic
WRAP Spelling
WRAT Arithmetic
WRAT Reading

Factor 3

-.59

-.74
-.69

-.73

A Wedhsler Verbal factor had loadings from Wechsler omprehension,
Verbal. IQ and MA.

3.38

Wechsler Comprehension
Wechsler Verbal IQ
MA

118
110

,77

.63

.50

2.22

V
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TABLE 38 Continued

Variable Loadings Eigenvalue
to

Factor 4

The factor, which was defined by Piagetian measuresof'hierar-
Chical classification4ad combinatory logic and Wechsler similarities,
was representative of advanced logical reasoning.

similarities
Animal (3)
Animal (4)
Animal (5a)
Aolmal,(5b)
Chemistry

.67%

.70

.75

.63

.41

2.17

Factor 5

Four measures of formal thought combined with a task involying
simultaneous classification on two criteria to define the factor.

Conservation of Volume (1-5)
Conservation of Volume (4)
Weight and Volume

', Intersection of Classes
2-3D1

.52

.81

.75

.44

.40

1.49

Factor 6

A verbal factor was defined by loadings from Wechsler verbal
subtests, Information and Vocabulary.

Wechsler Information .79 1,35

Wechsler Vospulary .61

Factor 7

A Wechsler measure of short term memory and a Piagetian measure
of perceptual mobility-combined to define the factor.

Wechsler Digit Span .72

Changing Perspectives - Mobile . .43

tz.

1.28



TABLE 38 Continued

Variable / Loadings Eigenvalue

Factor 8

The faCtor was defined by three piagetian measures of spatial
relations and one Piagetia,measure of formal reasoning.

Sugar Volume
Rotation of Beads
Square Rotation

c Changing perspectives -
CA

I.
.56 .. 1.05
.59

.36

Stationary .44

.44

120
112
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TABLE 3'9 ,

CONGRUENCE MATRIX FOR FACTOR MATRICES OBTAINED Ilium SIGHTED SUBJECTS'
(Nc75) AND FROM BLIND SUBJECTS' (N=275) SCORES ON REASONING ASSESSMENTS'

AND. PSYCHO - EDUCATIONAL MEASURES

FACTORS
FOR
BLIND 1 2

FACTORS FOR SIGHTED

3 4 6 7 8

1, .90 .06 .29 .42 .47 .17 .34 .42

2 .37 .64 .10 .34 .12 -.31 .09 ;42

3 .03 -.76 .12 .07 -.03 .38 .14 .06

.4 .11 -.02 .06 .32 .06 .06 -.06' -.155.

5 .73 -.03 .0 .51 .43 .08 .39 53

6
.

.29 .10 -.04 .32 .60 .05 , .18
.

;
.16.

7 .58 .10 .51 .60 .50 .11 .44

8 .16 .34 .05 .08 .34 .21 .36

,

9 .24 -.18 .26 .21 .07 .15,- .66' .05.

0
10 .07 -.37 .37 .16 .14 .6#11 .06 ,-.13

4

121.:
L13'

CD

II

Nt

0°
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T LEA

INTER-RATER .RELIABILITy FOR POINT SCALE SCORES
FOR REASONING VARIABLES

Variables V 4,
Con. Sub. (1)

Con. Sub. (2)`
Con. Sub. 9)
1 to 1 (1)
1 to 1 (2)

Sugar (1) ,'
Sugar (2
Sugar (3
Sugar (4)
Sugar (5)
Con. Wt. (1)
Con. Wt. (2)
Cott. .Wt. (3)

Term to Term (1)
Term to Term (X)
Term to.Term e3)
Term to Teri (4)
Animal (3a)
'Animal. (3b)

Animal (3c)
izaal (3d)

An 1 (4a)

Animal (4b)
Animal (4c)
Animal (4d)
Animal (4e)
Animal (4f)
Animal (5g)
Animal (5a1)
Animal (5b),

s. Con.. Vol. (1) r.

Con, V01.42)
Can. Vol. (3)

dn. Vol. . (4),

°TV. .Vol. (5)

Con. kol.
Con.' Vol. (7)

,,,v J.* Con. Length (1)

Cbn. Length (2)
caiik Length. 43)

§eCdOnS (1)
kid ;Sections (2)

:Rod Sectiois (3).
13.5-

. '
.2 2

Rater 1
Rater 2

1.00
1:00
1.00(
.98v

ti

r

.98

.99

.99

.99

1.00
1.00
1.00
1.00
1.00
1.00
.99

.95

1.00
1.00
1.00
1.00
.95 4-

1.00
1.00
1.00
.94

.99

1.00
1.00

.99

1.ao
.93

1.00
1.00 .

1.00
1.00
1.b0
..99,

1.00
oa

'1.00
1.00
1.00 .4

h

"ft

4-



TABLE A (continued)

Vatiables
Rater 1
Rater 2

Con. Liquid (1) .98
Con. Liquid (2) 1.00

Con. Licvld (3) 1.00

Wt. & Vol. (1) 1.00

Wt. & Vol. (2) - 1.00

Wt. & Vol. (3) 1.00

Wt.'& Vol. (4) 1.00

Wt. & Vol. (5) 1.00

Wt. .5; Vol. (6) 1.00

V Wt. & Vol. (7) 1.00

Wt. & Vol. (8) 1.00

Chemistry 1.00

Coordination of Perspective%
Presentation .96

Position (1) 1.0Q

Position (7) 1.00

Position (6) 1.00

Position (5) 1.00

Position (0) ,. .99

Position (4) L1.00
Position (3) 1.00

Position (8) ,
1.00

(4) .98Picture
Picture (5) 1.00

Picture (3) 1.00

Picture (6) .99

Picture (2) .99

Picture (7) 1.00

Picture (1) . 1.00

Picture (8) 1.,00

2-3 dimension (1) 1.00

2-3 dimension (2) .92

2-3 dimension (3) 1.00

2-3 dimension (4) 1.00

Intersection of Classes
1-5 - .94

7-2 1.00

3-6 1.00

4-5 .94

6-2 1.00

1-7 1.00

4-7 1.00

3-5 1.00
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GENERAL CONVERSION TABLE FOR STATUS INDICES

TABLE B'

Index. Relativ,e Social Class Break Points
Score Status Prediction and Intervals of

Level Indeterminancy

Life Intervals
Style' Employed in

Correlation

12 A+ (U0' (f.
13-17 A Upper Class 12--22 Supefordinate 16 plus
18-22 A- '17-21

(23 - -24) -.

23-27 B+ (UM) 22-2,6

28-32 B Upper-Middle 25 - -33,7 Dominant UM 27-31
33-37 B- 32-36

(34 -37)

,'38-41 'C+ (LM) , 3.7-41

42-4,6 . C Lower-Middle 38--t 50 Dominant LM 42-46
47-51 C- . 47-51

(51 - -53)

52-56 D+ (UL) 52-56
57-61 D Upper-Lower 54--62 Alternate 57-61
62-66 D- 62-66

(63 - -66)

67-71 E+ (LL) 67-71
72-75 E Lower-Lower 67 - -84 Deviant 72-76
76-84 E- 77 Minus

'Insufficient research has been done in life styles or in class-
typed value orientations to give precise break-points for conversion of total

..index scores to classificatory terms. . . The intervals/of indeterminaftcy,
shown in parentheses, often represent the index scores of pertong who are
changing status or shifting from one life style to another (mobility).

::.Note. From "Thelfea49surement of Social Status" by .C. McGuire and G. D. White,
Research Paper in Human Development, NuMber 3. Laboratory of Human Behavior,
Austin, Texas: The University of Texan, 1955.
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