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ABSTRACT , o

/ I S ' A oo
Major objectfives of the study were: (1) to determine if the ' g

development of Piagetian reasoning, moral judgment, and moral conduct
in congenitally bli{nd persons differed from that of sighted persons,
and (2) to establish-tie rekationships which exist among measures K
‘of reagoning, moral, judgment, and moral conduct. The random sample
(N=15@) was-comprised of 75 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 was
determined bj WISC or WAIS Verbal Scales. ' . '

When co pariSon'was made of scores for blind and sighted subjects
on measures of reasoning, moral judgment, and moral tonduct prinéiple
findings were: - o . o ‘

1. Blind subjects did‘not}achieve'the reasoning processes
. characteristic of concrete operational thought with the ' i
facility or completion that would be expected for pefsons
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 :
gighted groups oq;peasures of. moral judgment and moral conduct.

N Deficiencies found in the reasoning of blind suﬁjedts serve to
‘indicate a need to provide these'perqonS'with opportunities to interact
and reasonfin ongoing situations. ) .
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Work by Yvette Hatwell has served to tndicate that blind persons .

. experience major delays in the development of reasoning. Her findings .
\., represent the first major effort to employ Pilaget's thedry of cognitive
development in an analysis of the thought procesgses of blind persons.
After a review of her findings there was realization that' an in*dep%ﬁ,
cross-sectional appraisal of the COgﬁitiye processes of bliegypgrsons

could provide information which would be useful in programs’designed . N
. - to eqdip these persons to function effectively in .the v 1d of today. s
' To accomplish this appraisal was the goal of the pres tudy. )

At various stages, of our project numerous people provided,tﬁé

assistance necessary for it to coitinue from initiation to completion. A

. . 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, Sypervisor, Programs for - L
the Vdsually Handicapped, Pennsylvanja Department of Education, Frank S.
Penland, Virginia Commission for . the Visually Handicapped, and by
members of their staffs was most beneficial. Although she did not

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

¢

will Qe remembered. : , , o R

. . ) 5 , S .
Gratitude 1is expresse&—sb,gach of the schools who permitted their <

facilities to be used in the study. These were the Maryland School for
the Blings :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, Vieginia School for the Blind at Hampton, West Virginig
Schopl for the Deaf and Blind, and Public Schools in New Jersey, Penn-—
svlvania, and Virginia.. . ’ 4

s

a Without the willingness of the subjects to participate, and of their
parents toé have them participate, the study could not have occurred.
< Their cooperation was basic to this project and to .the sugsequent one #
which is evolving from it. . - '
= The continued efforts of Stella Vail, Gary Moore, Marsha Wexler, . - A
Louis Beutler and gther members of the staff made the report possible.
;L ‘ Gratitude-also@s expressed to our government for the support provided
by a grant from the Bureau- of Education for the Eandiqaggggﬁf -
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. CHAPTER I ~ INTRODUCTION

e

~ ,
Background Information ’
The'purpose of the presently reported reseg?ch project 1ig to /
probe the specifif effects that blindness - as gensory deprivation -

opment of reasoning, moral judgment, and moral

ages six to 18.- 1t is anticipated that the

serve as a research base for developing educational
to promote development in the above three areas in
red.

has upon the deve
conduct in pergon

obtained data may
programs  designed

the visually impa .

.Loss of vision, according to Lowenfeéld (1973), results in three
basic limitations:| (a) range and variety of experience, (b) mobility,
and (c) interaction with the environmment. Moreover, visual impairment ).
places the child at\a diaadv%ntage in the area of sensory stimulation,
concept formation, apd commuh%pation; Additionally, the blind child
frequently is experidntially deprived, has missed normal interaction

with siblings and fri&nds, and’has not been encouraged to perform
"helping" tasks which Yevelop basic concepts {Moore, 1973).

. ‘. . _

& Piaget (1960) has hypothegized that cognitive development pro-
ceeds ag an individual interaché}with his environment. Yet from the
onset, a congenitally blind peﬂgdp‘does not experience the interac-~
tion which is typical of growth in the normal child. Because of thid)
one would assume that developmént of blind children would proceed at
a slewer tempo and/or deficits would occur in their operational proc-

_esses. Fraisse (1966) has stated that eyesight is the semse that 3
endbles man to perceive simultaneity and that successiveness only
gives & figurative approximation of it. Therefore, ". . . among blind
children this deficiency slows doyn the development of the operations
leading to jthe’conceptualization of the permanence of the object and "
the establishment of a network of reciprocal relations between objects
(Fraisse, 1966, p. iii). . :

Thé theory of cognitive developmgnt 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 0f ‘the ingenious methods utilized to
o assess these processes (Piaget, 1964; 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 follpwed the same sequence of .
cognitive development as the sighted s bjects, their rate of develop-
ment was 8lower ard they functioned”as much as four years below their
sighted peers in reasoning ability. Further, the congenitally.blind
gshowed serious retardation when their performance on reasoning assess-
% ments .wag_compared with that of .sighted subjects, regardlegs of whether
; the sighted employed visual perception or tacfual perceptigg;f”~ o

More recently, a Piagetian framework was utilized in the léngi- \\
tadinal study, The Development of Reasoning, Moral Judement, and )

, Moral Conduct.in Retardates and Normals (Stephens, Miller, and
McLaughlin, 1969; Stephens, 1972). These findings indicated that

1 ‘, ' vt:.
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significant differences occurred in these%three’ areas when the
developmeht of retardates was compared with that of-normalg. Factor
analysis of Piagetian reasoning, Wechsler Intelligence Scale, and ,
Wide Range Achievement Test scores from the Stephens, et.al., study
(1969) indicated Piagetian opérational thought represented areas
separate and distinct from those measured by standard tests of intel-
ligence and achievement. The Plagetian measures suggested’ three facets
of functional thought: (a) "reversibility," i.e., realization that a
given quantity remains imvariant despitE;Ehanges in shape, mass,; etc.,
(b) classificatory and categorization sk¥ll, and (c) spatdal orienta-

. . tion and mental imagery. The present study 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 theor& of cognitive and
® ) moral development (Piaget, 1960, 1962). Techniques employed
to assess motral conduct,.observance of bezhavior in situations desdEBed
to measure honesty, truthfulness, reliability, and persistence were
derived from earlier work by Hartshorme and May (1928, 1929) and Murray
(1947). Each of these assessments were used previohsly in Stephems', et al.
study (1969) of the development of reasoning, moral judgment, and moral
o Bconduct in normal and retarded children. 1In addition, the data
collected on normal sighted subjects from this earlier study (StEphena,
4 et al., 1969)‘wereutilized in the present study as)the base.line data
for normal sighted subjects against which data collected on the normal . -
blirid subjects were compared. Adaptations were mecessary for some.
measures prior to their use with blind stibjects. An initial pilot
.etudy conducted at Overbrook School for the Blind and Temple Universlty/
contributed to the development and validation of these adaptations
/ *(Simpkins & Stephens, 1970).

4 ‘ Inclusion of two areas, moral judgment and moral conduct, .
was deemed appropriate because studies which compared ‘mora}l develop- .
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&tience 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 migﬂt

.- bypass the actg of observed misconduct exhibited by young (ages 6 to,
10) normal and retarded children (Stephens, et al., 1969), "and thereby
achieve advanced levels of moral development at younger ages than . .
normal or retarded persons.
N : S _ ' Statement of the Problem’ e ,
< ~ Because adult success depends on performance in reasoning, moral
@ ~ judgmént, and moral conduct, the purpose of the project was to, assess

] ' ‘the performance of 75 congenitally blind subjects in thege three areas

‘ and compare the results with those previously obtained for 75 .

. sighted subjects by Stephens, et al., (1969). Specifically, the \
present study sdéught -to: ’

&
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1. Establish the relatiqﬁship améhg levels of reasoning, moral
_ﬁgudgment, and moral conduct for congentially blind persons.
" . . re

2. Determine whether the development of reasoning, moral judgment,
‘and moral conduct in congenitally blind persons differs
. from the development in sighted persons for these three areas. 'y
\, rl N
Data from the.study sdrve to validate measures which may be used
to locate blind persons on developmental scales of reasoning and moral
judgment. Knowledge of the dpecific-level of development should bring
desired precisjion to the evaluation of visually impaired children- and
should have implications for cuxriculum planning in training programs.
Following this, further research is recommended ,to devise, effect, and ¥
evaluate individual intervention programs in areas in which the congenitally
blind subjects are found to be deficient. ) )

N
;e
i

- Review of Relevant Literature - s

Becduse the three areas, ieasoning,‘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. In light of this, r@wiew.of previous wor
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 test most frequently used with blind clients of s
all ages by psychologists in the Urited 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
symbolg with considerable fluency, their degreé of understanding in
terms of object reality was significantly impaired. While the Haptic
Intelligence Scale (Schurrager. & Schurrager, 1964) represents 2 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. . )
‘ o . 4 _
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
iﬁﬁbection whith are imperative for cognitive developmeht. However, '
since the blind ghild lacks one source of sensory input, his percep-
tual processes dre deficient (Barraga, 1973).

x

For Piaget, intelligence is a theory of interaction, a systém of
hierarchical development organized in "general structures' which do not
become fully operational until the end of a long and slow genetdc pro=
cess (Hatwell, 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 lodk
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at it or hear about it and make a mental image or copy of it; rather
it 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, 1970). Sight
congtitutes one of the principal means.of apprailsing the surrounding
world; visual stimuli are by far the most numerous anf most varied stim-
uli Sight and cognition are sq_interrelated in ‘the pdpular mind that
"to see" 1is 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. N . :

-

A single experience, no matter how stccessful, is not enough to
build a reliable concept (Mukerji, 1969). A child cgnnot move ahead
toward abstract structure and reasoning without a brdad base of direct
encounters from which to abstract and generallze. In order to obtain
this broad®base, he must make manf‘approaches from many angles Q\gu

ac

.period of time. ‘Through these numerous approaches the concept

a measure of stability. When considering implications to be derive
from Pliagetian research for training programs for blind students, |,
Hatwell (1966) noted that the blind child "operates within a verbal
system wvhich is handled more easily than is the world of objects, but
which, if its tie to reality is lost, becomes a closed and necessarily
inadequate system." 1In her analysis, blindness introduces a "rupture
of equilibrium between assimilation and accommodation." Although the
blind child has the intellectual instruments necessary for the/ Jutegra-
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 preggure

is exercised:by the 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 dgprivation which does not iﬁbair the, intel-
lectual operative ability df the child." —

Nolan and Morris (1969) found that the ability to discriminate tae-
tually, rather than occurring spontaneously in blind children, was
developmental in nature, was related to cognitive ability, an%.was )
affected by such factors as intensity of tactual stimulationsi({sharp-"
ness), intensity variations or quality of dntensity, early childhood
experiences; ‘concepts about space and spat{al relationships, and
geography of the immedia'te englronment. In another study which incor-

However, studies by Berla (1972), Hammill and Crandell (1969), (fi

porated tactual ability, perfprmance of ,the sighted subjects showed ..
greater articulation than the' performance of the blind; also marked

-individual differences were found in the eiktent to which cognitlve//

functioning jef—~the blind subject was relatively articulated or rela-
tively global (Witkin, Birnbaum, Lomanoco, Lehr, & Hermam, 1968).
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* The difficulty which.blind persons have in perceiving of themselves as
agents in control of theif environment has been noted by Land & Vineberg
(1965). According to work accomplished by Almy, Chittenden, and Miller (1966)
Piaget's, tasks ténded- to give an advantage %o the -child 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) ‘his- information.* The essence

- of Plaget's methdd is to’ assess the child's readiness to make a,parti-
< .cular discovery and then’to. relaté his educational experience to that
readiness in order to assure that he will have ‘the necessary intellec-

tual contirt and cognitive abilities (Almy, et al., 1966).

E

‘ . Research by’ Piaget‘(l960 1962) has established that ‘cognitive
Py development proceeds through a hierarchical sequernce of, stages, the

SR “work is regarded as ope of the majox psychological contributions of )
. the. century (Brown, 1965).: Intelligence is séen ag a process of adap-
T & tation -and organization. Two important. features in Piaget's theory

.~ are: .(a) the continuous extension of previous structures to accolmo- y
-- 9. date new £unctions well as the emergence of new structuref as
circumstanceg=echatige, and (b) theﬂdevelopment of these extensioris in
SR . a pattern through which the tofal organism adapts tg the environment . S
-, . (Baldwin, 1967; Berlyne, 1957; Flavell, 1963; Hunt,“1961; -Inhelder, .
; 4 1953;"Inhelder & Piaget, 1958; Maier, 1965; Piaget, 1960;_ Stephens,
AN 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-gtages. The four stages of cognitive development
posited by Piaget are: 4

AN

- .l. Sensory—motor (approximately birth to 2 years) The period
- 1g 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) Simple reflex activity; example: ,

w kicking
Lo (b) Primary Circular Reac- Reflexive behavior becomes elab-
-+ ‘tion (1-4.5 months) orated and coordingged; example: -
., d thing grasped becomes some- !
thing to suck ~ .
o (c) Secondarwaircular Repeats chance actions to re- .

Reaction (4 5-9 months) produce an interesting change
. . or effect;-example: kicks crib,
rattle shakes, so kicks crib

.again . o
‘ | | .again - "'.\ <.
3 o (&) Coordination of Sec- Acts become cleayly intentional;
xS : - " ondary’ Schema (9-12 example: reaches behind cushion

A months) . for ball.




- (e) Tertiary Circular Re- ‘Discovers§hen ways to obtain
, _ actions ¢12-18 months) desired goal; éxample: pulls
9 . piflow rer in order to get o
. » ' . ., music box festing on it .
(¥) Invention of New Means Invents hew ways and means; _
: tArough Mental Combin- example: uses stick to reach
PR ations (18-24 months) desired object N

2. Preoperational (apprqximately 2 to 7 years) The child .
does not use logical operations in' his thinking. Instead, he T,
is perceptually oriented, makes judgments in terms of how . _'““?
things appear, and generally can deal with only oné variable -

. at a time. Thought at this level of fynctioning is’rigid.

(a) Preoonceptual (2- Capable of deferred imitation
years) * and of verbal expression, but
‘ . speech is’ repetitious; frequent
: egocentric monologues

——44______444b4_-latuitive_£4_1_years)_‘_5peechlhecomesﬂsocializedi_rea:,

soning is egocentric; example

\ - ' “to the right" means to his j}
D ' right . R
- - 3. Concrete operations (approximately 7-te-I1i years}r-a --------- R S

Mobile and systematic thought organizes and classifies inﬁbékv
mation. Thought is no longer centered on a particular state
,a of an object. .Instead it can follow successive changes - :
.o -~ through various types ‘of detours and reversals, but because :
. the operations are tied to.action, they are concrete rather :
o .,  than abstract. o BN

4. Formal operations (generally achieved after age 11). The
stage is characterized by thé ability ‘to think abstractly,
formulate hypotheses, engage in hypothetico-deductive reason-

v o ing, and check solutions. Thought how directs observations.

ot Inhelder (1953) cited the following criteria to define eacE:stage:
; ‘ * 1. Each stage contains a period of formation and a peried,of N
), , . attainment. : '
5% w0
g %% &5QM?' 2. The starting point for a higher stage is marked by the attain~
§ o T ment of an earlier stage.
2 o 3. The order of the stages is constant although the age of RS
3 attainment can vary .

.

§ o ) 4, The attaingment of higher stages necessitates that’ preceding ’
¢ : structures be integrated or become a part ‘of the later
2 structures.

- v ".  Initially.the invariant developmental sequence described by
E ' Piaget was questdoried. However, when Elkind (1961a, 1961b, l96lc,
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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 Inheldér (1968), found that the_attainment of conserva-
tion of sgbstance preceded weight,~and that weight preceded volume.

° This seqyénce of mastery also was confirmed by Smedslund, (1961), Lovell
~ and Ogifvie (1960), Stephens, et al., (1969), and Stephens (1972) . .

L . ‘Sensory disturbance peculiar to .those born blind hampers develop~
' ment 6f sensgry{motbr schemes from the outset and slows down general
coordination as well as "concepts and behavior patterns essential to

later successful school performance’ (Taylor, 1973, p. 159). Because
the blind are retarded in the acquigition of operations which precede
concrete reasoning, they would be expected to be retarded in their

~ achievement of operational processes which characterize the third
gtage of cognitive‘development, the concrete stage, (Stephens, 1972).° °
In 4 conservation study by Miller (1969) blind students, ages 6 to-

10 were found to experience the same hierarchical stages of Piagetian

reasoming as their sighted peers; however, development was delayed. 3 i

- In Bimilar studies Gottesman (1971, 1973) and Tobin (1972) also found
the same .developmental patterns, but again the rate of, development was ’
- slower for, the blind at the younger age levels. 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-
cipaé&on. At Stage II, anticipations were observed and%the child could
construct non;-graphic collections. Finally, during Stage III, the
notions of inclusion-relation and ¢élass hierarchies were acquired.

. Boldt (1969) found similar stages in the development of scientific
thinking in blind children and adolescents. He concluded that the de-

.velopment of Yelationships which blind children have in conjunction
with the ntific and technical environment could .be understood as : .
a prﬁéégé of progressive dissociation of subject and object, and that -
only near the end of this dissoclation ‘process is real scientific
(formal) understanding attained.

When the invariant sequence of classification skilld was studied
by Kofsky (1966) through use of 11 classification tests, the observed
_..order _was only partially in accord with Piaget's theoretical framework.

Significant correlations, however, were revealéd between thé gubjecera + < o
chronological age and mastery of the task. Data:from a study of E e

tlassification and seriation skills in blind and sighted subjects served
to indicate that on both tasks blind and sighted children_ improved with
age, but the sighted in general performed more adequately than the
blind (Friedman &-Pasnak, 1973b). In a followup 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 classificdtion in congenitally blind . ‘.
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chtildren. Taken collectively, the results supported Plaget's thesis
thaty 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 intellectial.
This suggegted that the blind ‘child is notgnecessarily handicapped inl
deve10pin§:)nte11ectual structures but is hand1capped in obtaining
data, from"his surroundings. .. . -
. &4 . .

Piaget'd¢ (1967) theory of “space suggests two types: sensorimotor
space -and repregentdtional space. Development of sensorimotor space,
beging prior to or at approx1mate1y two*years of age ng with the,

3

- advert of gymbolic fun?t1on) Botbiknowledge of obJectn which results

from direet«contact with them and. pé?bept1on are basie to sengorimotor
gpace and involves 1mqg1nat1on or evocation of objects in their -~
abgence. A systematic attempt . to replicate Piaget's and Inhelder's

work (1967) on spatial concepts was conducted by Laurendeau and Pinard
(1970). They found that the development of thé five concepts (i.e.
stereognosgtic recognition of spatial objects ‘and space, construction of .
a projective straight 'line, localization of topographical positions, ‘con-

the study generally followed the same steps as those ideatified by
Piaget; thus their findings suppqrted Piaget'éQ&ipothesis of develop~-
mental stages, Use of factor analytic techniqu®s by Mahaney and :
Stephens (1971) identified two spatial orientation factors&which did not
have major loadings from other Piagetian reasoning tasks. ~ Thesge

‘results supgested that spatial disorientation did not imply“poor per-

formance in other areas of reasoning. Since blindness limits.the -
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 ‘of mobility skills, only Swallow and
Poulsen (1972) and Swallow (1973) have reported on studies of visually
limited (visual aculty range was 20/70 to 20/400) children's concept
of space. Review of the.performance of the '10.subjectd included,in the
Swallow and Poulsen (1972). study revealed nire ‘mastered topological
.space, while none mgstered 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 loss of vision" (p. 69). v - :
Prior studies of-Teasoning in blind children have dealt primarily
with the area of conservation (Miller, 1969; Gottesman, 1971, 1973;

—cepts—of-left.and right, and coordination of*perspectives)-assessed—fﬁ—;%——

Tobin, 1972; Brekke, Williams, & Tait, in press). Research which
analyzed the deve10pment of reasoning in areas other than conservation
seemed to be totally 1ack1ng Besides the studies of clasgificatign.

by Friedman and Pasnak (1973a, 1973b) and Higgins (1973) and of spatial
relations by Swallow and Poulsen (1972) and Swallow (1973), only the’
study by Hatwell .(1966) and the gyresent study have attempted, to exam-
ine extengively several aregs of r on1ng in blind children,

16
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& Moral Judgment - - - ' S . ) R

Piaget holds that the same process which engenderﬂ ?%tionality
in general is responsible for the development of morality. There-
fore, a theoretical tie existe between {reasoning and moral judgment.
' For,this reason, the: present study sought to identify thé develop-

. ment of moral jhdgmentiin the congenitally blind, an area\yhich

previouely had been neglected. -

To determine the limit of moral judgment achieved by a eubject

Piaget typically confronts the child with a story that demands a

decisién involying moral judgment, The subject's reply dendtes ~

his level of functioning in this area, « . K
?iaget viewed morality as a formative process and identi&ied

three phasee-

1. 'Individual‘caprice or egocentrism; without fules; acts

on—in :

‘leads to heteronomy and moral realism
N !

~ ' "2, Social contraint; rules imposed by others are external )
and are narrowly and rigidly interpreted
3. Equilibrium of ‘agreement; cooperation and regard- for
equity; autonomy or self-rule occurs with the progres-
give interiorization of rules (Piaget 1962 , Bull, 1969b)
' o Follpw1ng Piaget's initial wbrk 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 thildren, 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
\ff/‘ principées of moral thinking progress through an invariant order.

-~

Findings which igsued from work on the moral judgment of
subnormals by Abe]l (1941) suggested that Piaget's postulates
extended to the area of retardation. Findings by Bobroff (1960)
e eeanceo lEMONALTALEd  that. thought. . social, behivior, and ego development
* of educable mentally retarded children followed the Piagetian
sequence; however, this research did not extend the analytical
approach to other areas,of reasoning or moral 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

3 social clase to be related to the type of moral judgment dlSplayed

S by normal children (Johnson, 1968).
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Data. on thenmoraliltic judgments of 173 school children ages’
7 to 12, provided by Whiteman .and Kasier (1964), served to-&ug- .

" 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 ngpt relatkd to teacher
ﬂatings, gex, or membership in scouting organizations. By contrast, |
in a series. of studies by ‘Puikin | (1959a, 1959b, 1959c) which explored

v

. .. the,acceptancé of rediprocity as a justice primciple in school«age J;:;”
Y children;LrEQiprpcity wag. unrdlated to.1Q. Contrary to Piaget's con~.

‘ " tention that reciprocity develops as a function of age, an inverse

“ relationship was found.. KgQhlberg (1958) extended consideration of
moxal judgment to the adolescent périod of deﬁelopment énd choice in
persons ages 10 to 16.

. o ! «

. - As acknowled ement of the need to ascertain relationghips between
- . yarious agpects- of moral judgment was asse;sed by Lerner (1937); a re--
lationship between the child's developmerf of morality and an increase
+ in ability to see'social situations from ‘the viewpoint of others was
found. In .research by MacRa~ g 5%) which utilized moral judgment
. questiong derived from work-by Piaget and Letner, three relatively
‘ - independent factors, rather than a single moral, judgment factor, were
' \\\x\\;erived. The factors were termed (a) intentions—consequences, (b)
uniehmﬁnt, and (c) perspective. .

" Work by Berkowitz (1964) failed to provide evidence for a gen-

cresorelonr. . .0r8bmoral . judgment . factor -at.-partieular -age-levelsj-there also--

Lt was suggestion that age changes and accompanying maturity in
moral judgment do not -always substantiate Piaget's theory., Num-
erous factors involved in-the moral judgment process alter with
age changes, accdrding .to-studies Dy Medinnus (1957), MacRae (1954), -
. and Lerner (1937). Cross- cu1tura1 research by Bronfenbreaner (1962)
’ suggested that as tfie. locus of the studies iq moral judgment moved
farther from -the European mainland, there was an accompanying
\ decrease in the empirical ‘confirmation of Plaget's formulations.
After extended researchvin the areas of moral development, Bull
concluded that Piaget' sg"pverriding concern to prove his
preconceived theory lea i to a distortion of the evidence 'and so .
to a false pattern of (moral) development.: Yet he does provide
-ample empirical evidence to Justify the description of develop-
‘ment in terms of stage" (Bull,” 1965b, p. 27). Turiel (1973)»
however, noted that’ within a developmental sequence, each succeed-
blng stage represented’ a more adaptive and equilibrated state than

its predecessor., This Jmplied that the child's primary motivation o

was competence rather than approvaI from family or peers.

_ ) - Attempts to asgess growth in various areas of moral judgment
have provided proof that: , (a) significant change in the view of
. law togk place in normals durlng the adolescent years, particularly
years 13 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

>
«
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‘were developmental in nature (Shure, 1966); (d) awarenees oggﬁflee
developed through a series of stages (Piaget, 1962); and (e) gith
r age there was a decrease.in authority-type responses and a con- .
* comitant increase in reciprocity responses (Lee, 1968). .
. Comparison of¥gex differences in moral developﬁent have‘%ot
supplied conclusive generalizations. No ‘sigimficant gex differ-
. ences were reported in children's responses to moral judgment
& . stories (Durkin, 1960). In contrast, striking differences v
presented themselves in Birnbaum's (1968Y assesgment of anxiety
and moral judgment in early adolescent normals;, girls generally
were more rigid in adhering to rules.. Similarly, when introduced
to simulated socialwsithations females were found to be more
conforming than males (Iscoe, Willlams, & 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." « Girls were
~ found‘ to be eaxly developers while boys were late developers

' . _17 years the sexes approximate each other,
although girls remain slightly in advance, - :

%

The previous longitudinal study which examined the development
of moral judgment in normals and retardates (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 R
occur apd continues to occur in retardates as they enter young
. adulthgod. .

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

-

Plaget theorized a three phase development of moral judgment:
(a) moral constraint leading to heteronomy and moral realism,
(b) interiorization of rules, and (¢) achievement of cooperation
leading to autonomy. Based on this theory, R. F. Peck and
;M__«;n“h_jpﬂayighgxggT(ngg)mgggiggd five character types:

1. #Amoralz a person with inexact perception, paradoxical and
nullifidian actions, and & 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 posgessed few moral inner drives

11
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-8 3. cConforming: one who 1acked self dirction who consented
- - to the dictates of his aseociates in a placid and
v . uncensorious manner - £

‘n

' "+ 4, Irrational conscientious. a person who ascribed to and
maintained” an unswerving life style which appeared to
+ 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; vho sought .the well-being of self and others

. When these character types were applied to observed behavior,

it was found that an adult tended to maintain with peraistence

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 N
—Seuéies4arﬂﬂartshefﬁe-aa&AMayf{1928 -1929);conductedalmest — —
a half-century. ago, have remeined hallmarks in research on moral
conduct, principally because of their skillful adaptation of
measurement. procedures to research objectives. The technique v e
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 Maller (1934) subjected the Hartshorne and May data -
‘to factor analytic techniques, a common factor, suggestlng 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 .
j . by Barbu (1951) tended to suggest that honesty was a general
L N personality trait and that tests of deception could have consider-
| y able value> In a review by Kay (1968) of studies designed to
|
|
l
[
¥
|

examine the specificity versus generality dichotomy, cluster
performance supplied a more valid interpretatigm; i.e., in a
S variety of situations involving similar aspects of moral conduct

there was significantly consistent behavior. .

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

}




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

demonstrate relationships between achievement, personality, and '

) cheating produced conflicting results. Kanfer 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 gituational variableg 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).- i .

. . To determine whether growth in moral c&nduct'patallels'growth
in moral judgment, contrived situations frequently were created
which permit observance of ongoing behatior. Level of rgsistance
to temptation was determined by Walsh (1967) in a situation which
contained attractive, but untouchable objects. Kay (1968) used

- ‘gduly present vgﬁsuS'aQulb-absent conformity to rules as a
) ' measure of self-regulatory behavior. Dilemma situations invol-

--——— -~ .ying-cross pressures between adult-approvéd and peer-held stand-.

: . ards were Qresented to facilitate discussion and résolution of
conflicting conduct by Devereux (1970). LeFurgy and Woloshin (1968)"
were able to modify an individual's level of moral judgnent R e
through experimentally induced social influence. In.a study by
J.R. Peck and-Stephens (1964) which followed R. F. Peck's and '
Havighurst's (1960) approach, it was found that over an extended
period young adult male retardates' behavior’ could be classified

1 in terms of levels or types of character. development or moral

- conduct. Hgwever, the observed levels represented their adult

! ) performance; vhether the attainment pursued the hierarchical

; sequence off development postulated by Piaget was undetermined.

7/

o In-a subseggent study in which the performance of delinquent
. subjects was coipared:with that of mentally retarded subjects on
v ‘ Piagetian reasoning measures, no significant differences existed
= between the delinquent and the mentally retarded subjects although
o ’ . the two groups differed significantly on IQ. When comparison was
I made of normals and delinquents on measures of moral judgment, no
significant differences occurred; i.e., the delinquent group could
- verbalize what ghould be done as well as could the normal group.
Thus 1t was demonstrated that the stage of moral judgment verba-
lized by the delinquents was not related to their own moral
conduct (Miller, Zumoff, & Stephens, 1974).

S " Developmental changes in the consistency between mofal -~
3 judgment and moral conduct were found by Beller (1949) when 9,
- 12, and 15-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.

e
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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 thisiaépect of behavior was developmental in nature; viewing
normals and retardates separately, each group showed a gignificant
decrease in acts of misconduct as they increased in age. 6 At each
level misconduct scores for retardates were approximately twice as
great. normals. , Yet when retardates were compared with normals

of similar mental age, there were no significant differences. These
results strongly suggested that moral conduct followed a develop-
mental gequence. Since research in this area seemed to be totally-
neglected for the congenitally blipd, the.present study sought to
examine relationships among reasoning, moral judgment, and moral
conduct. '

o 4
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Thé research program consisted of three phases;

" Professional staff consisted of:

1,

" Consultants: .

o

CHAPTER 'II - METHOPS ° : ]

Préject Program and Profeséional Staff

data collection (assessment of subjects on measures of
reagoning, moral judgment, and moral conduct) 5\

data analysis

dissemination of findings (final report, preaentatieniat
professional meetings, preparation of articles)

_ L

E:3

. Principal Investigator: Will Beth Stephens, Professor of
~ Special Education at Temple University. Approximately — ™
_ one-third of her timé was devoted to the project,

: TrainingAin_Biagetian assessments was received whifle

on a VRA Post-Doctoral Felloﬁship at the University of
Geneva,

A}
~

Regearch Agsociate: Katherine Simpkins, recg¢ived“an Mﬁﬁd.'.

--in-Special Education-end was- -working.in.the -Jemple. | :
University Special Education bDoctoral Program with & s

major in research., Her major training and experiénge
has been in education’ for the retarded, the blind, qnd

in Piage?ian aggessment techniques. . g

. Senior Secretary: Stella vail, B.A. in jﬂucation, has
had experience in elementary teaching as well ds 25 ‘.
and

tarial work., She has served as Executive Secreta
General 'Office Manager in charge of staff and operations.

- . PS
v

/J b ‘ \
, .

Natalie Barraga; Professor of Special Education - Area of
Visually Handicapped, ;The University of Texas, revieyed
data in terms of implications for intervention progrdms.

John Crandell, Professor of Special Education - hrea E@“
Visually Handicapped, Brigham Young University, assisted
in evaluation and interpretations of results ‘for educa-
tion of the blind. Originally he had assisted in the
adaptations of the instruments in tﬁe study, N
FrancisuLord Professor of Special Education, Universitg
of Arizona, had experience with and had contributed to

pro%rams 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 Profegsor of Speciai Education - Area

of Visually Handicapped, Temple University, assisted in <

critiquing the final report and consgidered implementation
+ of findings in programs for the visually impaired.

POpulation and Sample -~

The sampl& (N=150) was: cOmposed of 75 sighted (1Q 90-110).ma1e

and female'subjects, and 75 congenitally blind (IQ 90-110) male and
female subjects. IQ 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 nthunctional vision,
i e., light perception or less. Multiply-handicapped congenitally
“blind were mnot included in the sample, The two subsamples, blind
and sighted, were divided into crogs- sectional samples of three
age ranges: -

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

2. 25 blind subjects, ages 10-14 (12 male, 13'fema1e)
25 sighted subjects, ages.10-14 (12 male, 13, femaleS'

3. 25 blind subjects, ages 14-18 (1 male, 12 female)
25 sighted subjects, ages 14-18 €13 male, 12 female)

The sighted subjeéts, randomly drawn from public.
school classrooms in the Bucks, Montgomery, and Philadelphia -
County School systems in Pennsylvania, were those used previously
in the Stéphens, .et al. study (1969). Their asgessment scores .

-had;beéﬁ obtained and were on file,

v Originally the blind subjects were to have been randomly
drawn' from the population of students in the various residential
and day school programs for the education of the blind in New
Jersey, Pennsylvania, and Virginia., . However, because of the multi-

ple ‘screening criteria and because of the limited population of
‘children with severe visual defects, it was necessary to extend

the geographical range and to draw the random sample from the
population of blind studeats enrolled in public and private
residential and day school program$ in an eight .8tate aréa.
Distribution of the blind sample was: ¥

~ Residential Day School
New'York - . e 5 ’
New Jersey* ' 13
. Pennsylvania : 15 -, 6
: Delaware* ' ' . y
Maryland : 7 ‘ .
Virginia 10 1
West Virginia 12~
North Carolina '
‘ =8 S
55 20

16



u Néw Jersey and DeIﬁﬁafe,had no residential schools for the blind,
- and_none of the Delaware students’ in the day schopl programs
" qualified. However, students from these states who were enrolled
. in residentidl schools in the six other states were included in
the study. ‘ o

« P o

Social status as measured by Warner's Index of Social Status
(McGuire & White, 1955) was determined by sub-sgmples (sighted and -
bling) of specific age ,groups. #The “blind sample wag found to be
uppgr-lower class and the sighted sample, lower-middle clase.

‘ Brief Descriﬁtion of ‘the Setting

Interviews with sighted subjects were conducted in a Bpecially
deaigned mobile laboratory which contained two testing cubicles’
equipped with one-way viewing screens. Interviews with blind sub-

; jects were conducted in~a room in the child's school, or in-nearby
-y facilities. Observation of blind subjects during specific moral con-
’ duct tasks was accomplished By watching through a window or a door.

9

Description of Variables Being Studied
Thirty-two reasoning, moral judgment, and moral conduct variables
were employed to deteriine the relationships amoﬂg these three areas,
and to compare developmeht in blind and sighted samples. Relationt .
ships among scores on these variables and standard measures of intel-
ligence and achievement were examiined through use of sub-scores on
the Wechsler Scales and on the Wide Range Achievement Test (Bpellz:l.ng,/’r
arithmetic, ‘and reading sub-tests). Scores fromJarner's Index of
Sacial Characteristics were used to determine the social status of thet
two sub=samples. , - .
. \ Loy .
. . In the reasoning, moral judgment, and moral conduct experdments, -
! the subject (a) was presented with a problem which involved manipu~
. lation of objects, or (b) formulated an opinion concerning ‘d narrated
situation, or (c) was observed in a structured situation which was
designed to assess his behavior. ' oo
' : : . 4
Adaptation of the reasoning, moral: judgment, and moral conduct
instruments . for use with the blind was accompliched by’ Simpkins and
. Stephens (¥970). Pilot use of the adaptations had Peen ‘carried out”
_at the Overbrook School for the Blind and -at Temple University, Prior
uge of th@ conservation experiments was accomplished by Miller-(19695
at Temple University and Overbrook School for ‘the Blind; test-retest
- reliability, five week interval, ranged from .74 to ,84. -Earkier work .
. by Hatwell (1966) also provided evidence of successful adapgation and
- use of Piagetian reasoning assessments for work with:the ydsually
' * _handicapped.” B g o
. 1 ]
The refsgning experiments provided measufement of: (a) conserva-
tion, (b) lagic-classification, (¢) operativity and symbolic imagery,

and (d) formal.opergtionsf'd

. M .
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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 inrdétermining culpability of
falsehoods

3. Maturity in evaﬁhationLg£;objeetive versus gubjective .
- responsibility . ~ b

4. Regard for punishment"by reciprocity which is derived from
“Jdeas of equality rathex than -expiatory punishment which 1is
based -on retributive justice -~ ) .
Structured aitua(iona were designed’ to elicit acts of moral com~
duct.v In these ai;Pationa it was pogsible to measure obaerved truth-
‘fulness, persistende, self-coritrol, and cooperation. s

Degcriptions of the variables are presented under‘the headings
of reaaoning, moral judgment, and moral conduct.

Reasoning Variables

Prior to the administration gi any experiments, each adbject
responded to a measure designed to evaluate and promote hia under—
standing of aucharelational terms ag more," Ylesgs," aame,
"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 C

3., the child judged equality or inequality of the objects after
LEN each tranaformation S

4, the child was asked to explain hia anawer to each queation
of judgment ("Why?" "Tell meé more." "How do you‘know

M that?"' etc.)

-~

o .
w ! \ . i .

Theahame and abbreviation of each reasoning tash plus a‘brief
deacriptiop of. the original task,- and of the adaptation required gor
vse with Mind Bubjectai\are preaented in ‘Tgble. L.
. . M , \ . Y. .
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\Scoring procedures. Two types of scores were.asaigned to the
reagoning assessments: dichotomous (pass~f4il) and point gecale scords.
The explanation -given by the subject for his response was scored on a
one—tOvnine point scale compos&d of the following intervals:
1.¥ Fail
2. ‘pgeillation - Incorrect: Imitial correct response is
‘altered to an incorrect one

»

- -3 eOscillation j,Ccrrect' Initial incorrect response is re-
placed with a correct. one

4, 'Pure intuitive: The correct answer is givéh\but reason for
" the, statement ie lacking °

+
Rl

5. Conctete intuitive: The correct answer reflects perceptual
influence 4 \ ,

13

, 6. Concrete withoutﬂreversibili;z " The correct responselad-
e * dresses consideration to pertinent elements, but there is
no indication of reversibiligy of thought processes.

t

7. Concrete‘with reversibility: Responses indicate an ability
Y ' to reverse thoyght processes : ,

8. %bncrete}merging into formal: Answers suggest transition
from concrete ﬁe abstract thought processes .

9. Formal: Indication of ability to solve problems without re-'
@ course to concrete materials /

: Moral Judgment Variables

The name and abbtreviation of each moral judgment task plus a
brief description of the’ original task and any adaptations made for
use with blind subjecﬁg are presented in Table-2.

>

- en en e e S8 dm e SN as W M e @ an v e

u‘,3A 4 . ' Insert Table 2 about here

e T L

Scoring procedures. A three-point system devised by Kohlberg
- (1968) was used to score three measures of moral judgment: lying,
justice, and clumsiness and. stealing. The' scale, included the follow-
_ing intervals: 1

[

l.“_Fail' no response or a Bizarre or irrelevant one '
2. Response focuses on consequences of an act L T

3. Response focuses on intentions, rather than consequences of
an act 5

, , . .;3:5 .
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vThe;foliowing four-point scale was devised to measure moral .
judgment‘which,involved collective responsibility.
1. Punigh everyone

2. " Punish no ohe, with no reason given

-

_3. Punish only the gullty 6nes, but with no clear reasor given.'

-

4. Punish omly the guilty ones,’with'a clear-reason given
. : 3

'Rules of the Game was scored on two. three-point scales. The ‘
first gcale, which was based on knowledge of rulee,econtained thzxfol-

lowing intervals: —

1. Mo knowledge of rules N

Q

2. Verbalizee'rulee, but does not follow them .
‘ 3. Verbalizes and follows ruléﬁ

The aeccnd sectien of Rules of the Game ealt with opinions corn-
cerning possible alteration of rules, and cont/ﬁned the following
intervals: ; . :

1. . Cannot change rules
2. Changes rules without reservation | B : S
3. Changee for mutua} benefit
P : !
Subjects werc cbserved in ptructured situations which were de-
gigned to elicit acts of moral conduct. These situations (with ac-
companying abbreviations) are listed in Table 3 with a brief

degeription of the original tasks, and =2ny adaptaticne required for
their use with blind subjects. ° ‘

Moral Conduct Variables

Because obgerved beha%ior in situations devised to measure moral
conduct was either honest or dishonest, only dichotomous (pass-fail)
gcores 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 Mbral Conducq Measures

Inter-rater reliability oni measures of reasoning was established
by generating correlations among scores obtained from three judges,
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each of whom was trained-in use of Piaget-type assessments (Stephens

et al., 1969). The obtained religbility coefficients ranged from
, .77 to 1.00. In the present stud$} two-judge inter-rater relia-
o bility was established for reasoning assessments which were adapted
. ' for use with blind subjects. The obtained reliability coefficients v
for point-scale scores, as set forth in Table A Appendix, are based on -
fourteen randomly selected subjeﬂgzand range from .92 to 1.00.

e
- ¥

-~ Reliability of the Wechsler Scales for use with the blind is -
discussed by Tillman (%ﬁa, 1967b), Tillman and Osborne (1969),
and Bauman (1973). The Wide Range Achievement Test had no data

-y 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 pregent study and test-retest reliability was pér--
formed on a sample of 70 subjects from the Overbrook School for the

' Blind, The obtained” coéfficients 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~
- ciencs ranged from .83 to 1 00. ] q . :

Va11d1ty of . the reasoning and moral Judgment tasks is discnssed
in Piaget's (1962, 1964) description of .these agses; ents,. Face
validity is considered sufficient for observed mqra conduct.

4

Collection of Data ',.'7 ) ,,;3 .
L = Two experimenters trained in P1agetian assessment conducted the
B testing.” On time~-consuming assessments.which did mot require parti-
N : cular expertise to administer they were assisted. by staff members. A
A T .total of 202 vistially handicapped children were screened in order to -
S obtain 75 subjects who met the criteria for in¢lusion in the’ study.
" Subjects: were screened through'administration of the' WISC or WAIS
; .~ Verbal Scale (IQ), and through scdres, obtained from Warner's Index of
S . Social Characteristics (Social Status) Thé randomly selected blind
a2 subjects were individually ‘administered the ‘adapted Piagetian battery -
. o \\ of reasoning, moral judgment, ‘and moral conduct_ assessments. - Average
, length of testing session was one hour. :Total testing time for 41l -
¢ . assessments (including the WISC or WAIS Verbaland Wide Range.Achievement .
R o Test) ranged from 8 .to 12 hours.- AT LT

T

EA . Initially, sighted subjects were screened for inclusion.through
-administration of the WISC or WAIS and through gcores obtained from

E , Warner's Index of Social Characteristics. ‘ In the present stu€§ only ’

A S the score for the Verbal Scale of  the WISC or WAIS was used to com~ .

T pare sighted and blind.subjects. Following the random selection of .

E “the sighted (IQ 90-110), they were individually administered a bat-"

p tery of redsoning, ‘mora dgment, and moral econduct tasks by three

) experimgnters trained in Piagetian. assessments. Five testing sessions

were required. “In an,effort to prevent ‘the establishment of ‘a:
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- res&gnse set, two gimilar experiments (for example, conservation of

sybstance and conservation of weight) were not administered succes-

j'Jsively. In addition to,the above bdttery, each subject was adminis-
. tered the appropriate level of the Wide Range Achievement Test, an

achievement test which measured spelling, reading, and arithmetic
dbility . ’ -t &

.,

: Data Analysis - | B

. Attemptsto determine relationships which existed among measures
of reasoning, moral judgment, and moral conduct and attempts to com-
pare thé performancé 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
o/ .
One~way analyses of variance were used to deterinine if /signi-
ficant differences existed between the perfoxmances
two groups - blind and sighted - on measures o
moral judgment, dnd moral conduct, and to determine if dif- .
ferences existed among the three age groups of blind and

sighted " .

>

2,

3.
*  of chronological and mental ages in the three areas N
4. Significant differences between blind and sighted on speci-

o, fic moral conduct tasks were determined by chi-square

~ techniques .
<
5. Correlational techniques determined the degree of relatjon-
ships which existed Jamong measures of reasoning, measures of
moral judgment, and measures of moral conduct
N 6. Factor analysis was employed to analyze the structure of the

- relationships among reasoning variables

?ﬁ/fCoe ficient of-.congru
factor structure of scoxes for blind and for sighted subjects

reasoning and psychoeduc ional measures.

Analygses of covariance were computed to deter%%ne the effects-

tg;:ttechniques were used to compare the "~

on

S
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CHAPTER III - RESULTS

To facilitaté discussion, ra2sults of data analysis are presented
under four headings: (a) Reasoning, (b) Moral Judgment, ‘(c) Moral
Conduct, and (d) Relationships amfong measures of reasoning, among
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.

3

Reasoning

The deve10pment of reasoning in bliad and sighted subjects has
been ‘analyzed and compared, Data obtained on the 26 reasoning tasks
and gelected paycho-eduégtional measures are presented under five
headings:

)alyees of blind subjects' reasoning scores
-Analyses of 8ighted subjects' reasoning scores

PPN
.‘l -

Relationships among scores on reasoning measuregsfor blind
and sighted subjects :

Relationships among scores on reasoning measures and psycho-
educational measures

(%]

Analysee.of Blind Subjects' ReasoninggScores

Differences among the three age groups of blind subjects. Anal-
ysis of variance techniques were used to determine if.significant

differenceg 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 comﬁared with that of
the 10-14 group, §ignificant differences were found to occur on only

8 of. the 26 Variables. Although the One-to-One Relationshivp,
Term-to-Term Correspondence, Class Inclusion,.and Intersection of

" Clasges 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 of the 10-14 age group of blind

-subjects with that of the 14-18 age group also resulted in signifi-

cant differences on eight variables, 1In these instances significant
improvement was noted on conservdtion.tasks which involved conserva=-
tion of substance and weight (but not volume) and on tasks involving
hierarchical classification, all megsures of concrete, level thought,
Significant” improvement did not occur for the 14-18 age group on
four measures 07 formal thought.-

.

¢ '

v . .
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Comparisons of blind and siglited subjects' reasoning scores _°

g o
é‘ 5 o '

I3




To determine if significant improvement does occur when the

~ developmental span ig increasgd to twelve years, performance of

blind subjeets in the 6-10 age group was compared with that of
- subjects in the 14-18 age groujt With this increase in years,
--gignificant gains in understanding occurred on 17 of the 26
- variables, Again scores on four measures of formal thought ref-
lected little improvement, i.e,, 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
neasures inyolving gpatial 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 wéighi; in this
instadce questions were presented which sought to determine the
weight or weightlessness of sugar after it waz dissolved id water.
Thege findings indicate that no significadt improvement im the
ability of blind subjects to perform these seven tasks occurred .
'duringnpﬁe twelve year gpan, 6 _to 18. ’

Analgség of Sighted,SubjectB' Reaeoning»Scoree

Differences among the thipee age groups of sighted subjects,
Compariséns of performance for sighted subjects over three age groups
(CA 6-103 10-14; 14-18) were accomplished by analysis of variance
techniques. Results are presented in Table 5. Unlike findings
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 differenceg between
the groups were non-gignificant, 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
CAT6~10 group precluded later significant improvement., -

Comparisonsg 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; thesé N
nine included five measures of formal thought, two measure of spatial
orientation and mental imagery, and two involving conservation of
subgtance, r 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 euperlor to
: that of the 14 18 age group.

When the CA 6-10 group ‘'of normals was compared with the GA 14-18
group, the older group’s performance was sign1ficant1y superior on ,
23 of the 26 variables. On a hierarchical classification task, which
involved thought at the formal level, the older group's performance
was not significantly different from the unsuccessful performance of

the younger group. The remaining variable, or which differences were

-
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| not significant, was 'a measure of beginning classificatory ability, scores
[ for both groups reflected optimum performance on this measure. These
findings. suggest that .significant d jpment in cognitive structure
occurred in sighted subjects between ér ages of 6"and 18 years. -

| Comparisons of Blind and Sighted Subjects' _Reasoning Scores

-~

Descriptive statistics. These were employed in order to permit
the organization of data in a form ‘that made possible quantitative state-~
mentg concerning the level of magnitude attained for the scores on each
"of the variables included in the study, and in order td determlne the
' extent to which scores-for one variable differed in magnitude and in dis-
tribution from scares 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 (ISC).

: decrease in magnitude as increases occur in social status;’ the score,
range is get forth in. Table B Appendix.

-

.- Scores for the total group of sighted subjects (N=75) on. psychal
educational measures were compared wlth scores for the total group |
of blind subjects (N=75) through, dgse of analysis of variance tech-j'-’
niques. . Findings, which include ‘meéans and standard deviations for
these variables, are presented in Table 7.

_ Mean IQ “(Verbal Scale) for aighted subjects (N~75) was 98 .81
and 100.64 for blind subjects (N=75). Scores for each of the two
groups differed significantly on four of the Wechsler’ variables,
-The blind had superior performance on three of these: Arithmetic,
Similarities, ard Digit Span. Howeyver, it was the%sighted subjects
who exhibited superior performance on Wechsler- vocabulary, the sighted
.~ subjects also had superior scores on WRAT Arithmetic and WRAT Reading.
»  These differences occurted despite the fact that the two groups were
‘\equated on both- age and IQ (range 90-1Ib)

Statistically,ﬁsignificant differences between the two groups
‘also occurred on the ISC. The average rating for the sighted group
was lower middle clasg; for the blddd group it was upper lower class.
]
> ] Differences between blind and sighted subjects. Analysis of
variance techniques were used to test for significant differences in .
® ] . reasoning'scores between the two groups of ‘subjects, blind (N=75) and o
sighted (N=75); results are set forth in Table 8. Significant differ-
ences were found on 18 of the 26 variables; in each instance the -
1 - sighted subjects had superior performance. On three measures of con-
e L gervation of substance and on four measures of classificq;ory thought
= . the performance of ‘blind subjects approximated that of sighted. Means
ﬁf?'- \ for’ neither the blind nor the sighted approached the maximum gcore on \;,

the remaining variable, a measure of abstract thought.
v < ~ - . .

-




Differences between the three age groups of blind and sighﬁ d

subjects also wereg determined by analysis of wariance techniques, Ty

and the resultg are presented in Table-9. Comparisonsg 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 ,

- variablesj the 10-14 age groups differed significantly on 21; and .’ *

the 14-18 age groups on 17 of the 26 variables. 1In each instance,
scores for the sighted subjects exceaded. 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 (hier-

. archical clasgification of real food) proved to be a more elementary

task than the original version,(ﬁkerarchical classification of pic~
tured animals) which was administered to the sighted subjects. Pre-
vious work by Kohlberg (1963) kerves 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;
gented 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-
crete 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, equivalent in age and IQ to blind,
subjects, tend to display superior cognitive functioning,

To examine further. the differencés'betweep'tﬁe blind and sighted

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

for the ‘sighted CA 6~10 group. TFollowing 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 6-10 group on only 4 of the 26 variables; these invoived the

previously ‘discussed hierarchical classification task (the adapted .
vergion for blind subjects probably was not as difficult as the '
original -task, i.e., the one used with sighted subjects). -On four
yariables-~tasks involving conservation of weight congervation of
volume, class inclusion, and three dimensional (I&hgth, width, ‘and

‘height) thought--the performance of the-CA 6-10 sighted group .

exceeded that of the CA 10-14 blind group. o,
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 26.1"°
variables. On only two of those did®the older blind group have . .
gsuperior performance, and again this performance was on the previously
discussed task of hierarchical classification. On the other 13 var-

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

of the CA 14-18 blind group. P

~ Additfonal assessmené'qg-thé two éroups_was,provided through .
compatrison of 'the performanée of the CA 14-18 blind group and the - *

oa
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CA 6-10 sighted group. On 19 of the 26 variables there w no sig-
nificant differences. The CA 6-10 sighted group perfop— :
cantly better than the CA 14-18 blind group on a conse on of
volume task (although neither eroup approached optimnm performance).
On the remalning six variables 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
gighted on three conservation measures (substance and length) only.
These data serve to suggest an overall lag of at ‘least éight years in
the development ‘of reasoning in the blind subjects, and:an even
greater lag is indicated for the‘Conservatiqn of Volume task. ~&n
this tasgk, performance of the, CA 6-10 sighted suxpassed that of the
CA 14-18‘b1ind subjects.” . :

* When performance of the three age groups of blind subjects was

* compared, growth in cognitive functioning over time was iudicated

However, when compared with sighted subjects of equivalent age Vand
IQ, significantly superior performance was noted for the sighted.

_ These data confirm results attained by other researchers which docu-

ment deficits in the functioning of blind children. The striking find-

ing, °though, of equivalent performance of CA'14-18 blind with CA 6~

“10 sighted subjects on 19 of the 26 reasoning 2g variables, had been un-

anticipated. These results do suggest that there is a SEVERE DEFICIT

in the. cognitive functioning of the blind child,and thez serVe to emr

phasize the need to develop.
to promote. cognitive functioning in blind children. A gecond im- .
pliration derived from the present study 4s: Now that there are data
which indicate congenitally blind children exhibit severe deficits
in reasoning, additional research should be conducted to determine

. performanceson three subscores for the hierarchical classification

if partially sipghted or children blinded later in life experience
similar inad_gnacies. . I P

o

" The effects of mental and chronological age on performance. To
determine the effects of chronological age, of mental age, and of the
combined effects of both on the 26 reasoning varilables, 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, theperformance of sight&d subjects’'was significantly super
ior- to that of the blind subjects on 21 of the 26 variables. Blind
subjects had significantly superior performance on one subscore for

a hierarchical classification task. Near equivalent performance for
the two groups occurred on a conservation of substance task,'a conser-
vation of length task, and on the three remaining subscores for the
hierarchical clasaification 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 °

task, but again on only one of these were the differences statis-

tically‘superior. o "
l.'”,, “ 48’~:
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The regults 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 clagsification subscores and one con-
servation of length score, the sighted and blind groupsg 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 contraolled may be
expected since the two samples, blind and sighted, were equated on
both. ’ p)

" Although chronological age and intelligence have- chown some
relationship to cognitive functioning (Almy, et al., 1966; Brekke,
Williams, & Tait, in prese; Hatwell, 1966; Lovell & Ogilvie, 1960
Miller,-1969; Stephens, 1969, 1972; Woodwa%d, 1961), the present re-
sults serve to indicate that the differences between the blind. and
gighted subjects cannot be explained on the bagis of chronological
age or mental age. Therefore, it may be concluded that significant
differences exist between the blind subjects and the gighted subjects

. Which are not attributable to CA or MA; however, it may be inferred

that experiential difference between the two groups;ri.e., the
sensor? deprivation experienced by the blind subjects has contributed
to these differences. :

Relatiohships among Scores on Reasoning Measures for Blind and
Sighted Subjects

Intercorrelations were computed for reasoning point scale scores

~ for blind subjects (N=75) ahd for sighted subjects (N=75). The

obtained correlations are set forth in Table 1l4. -

k]

Relationghips ambng Scores on Reagoning Measures and Psycho-
Educational Measures for Blind and Sighted Subjects

Correlational techniques were used to Metermine the relationships
among ‘repsoning measures, chronological age, merital age, and Wechsler
gubscores. The obtaihed correlation from scores for blind subjects
(N=75) are set forth in Table 15." Correlatioms obtained from scores
for sighted gubjects on” the game variables are set forth in Table 16.

v

A 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 personms, and (b) if relationships
existed among the various verbalized areas of moral judgments. The .
game moral judgment assessments were administered to gighted sub-.
jaects during the Stephens, et al., (1969) study. These scores made:

49. .
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possible the gomparison of sighted subjects' and blind subjects'
performance on measures of moral judgment. Through’this it wag pos-
sible to determine what similarities, if any, existed in the

' response tendencies of the two groups. Analysis of the performance
of various age groups of blind and sighted §ubjects served th denote
developmental trends. Determination of the relationships which
exigted among the various moral judgment measures provided informa-
tion on general abilities or traits basic to functiaoning 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
7 2. Analyses for sighted subjects' moral judgment gcores
3. Comparisons of blind and sighted subjects moral
judgment scores : ’
4. Relationships among measures of moral judgment for blind
and sighted .

. '
{ - . o
i ’

Analyses for Blind Subjects' Moral Judgment Scores L

Comparigsons of 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 S
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 7
group wags compared with that of the CA 14~18 group, the older group \
had significantly superior scores on six tasks. In cantrast 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 the . higher 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 through 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

g




in Table 18. Sighted subjects 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

*  wag equivalent on all.but five of the tasks, . On one, Justice #4,
performance of the middle group surpassed that of the older, CA 14= -
18 group; on the remaining four ‘the performance of the older group
was significantly superior to that of the middle group. When per-
formance of the older group, CA 14-18, Wéévbomparad with that for the
younger group, CA 6-10, scores for the plder group were significantly

PR greater on 8 of the 15 variables. / S ‘ L

A review of scoreg 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 maximdn
scores for the CA 6-10 age group precluded significant increase in
scores on Lying‘Story #1 and Clumisiness #4; although not significant,
a decrcase in scores for the older, CA 14-18 group, was noted for
Justice #3 and Collective Responsibility #1.

: . A 4 r
Comparisoﬁg of Blind and §ighted Subjects on Mgasures of Moral Judgment

Descriptive Statistics, ,Means and standard deviations for each
measure of moral judment are presented within the analyses of var-
iance tables. - These statistice were determined from point scale
gcores. ' ) : : :

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 tfie total groups of sighted (N=75) and bling
. (N=75) subjects are presented in Table 19. Significant differences
R occurred on five variables: Lying Story #2 and # 3, Justice #3,
b Collective Responsibility #1, and Has Rules; in each instance the *
sighted group had the higher mean. ' : v g
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 twoé CA 6-10 groupg, blind and sighted, are set
- forth in Table 20. “Significant differences occurred on three var-
' iables; on.each of these thé blind group had the higher mean. When
the blind- group CA 1014 was compared with the sighted group of the
game age range, significant differences occurred on four variables
(Table 20); in ecach of thesé 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 ’
co groups, blind and sighted CA 14-18, were compared (Tdble 20), the
sighted had higher scores on the five measures on which there were
gignificant differences. . : - . A

"To determine thé extent of the discrepancies among séores for
- blind ‘and sighted, across groups, comparisohs were made for various
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" age groups, Significant J}fﬁepeﬂ4§s,occurred between blind éubjects
CA 10-14 and sighted subjects CA 6310, on only two variables. These

are pregented in Table 21; on one, Collective Responsibilify #1, the
CA 6-10 sighted had the higher mean; on the other, Collective Reapon-
sibility #2, the CA 10- 14 blind group had the higher mear,

S . Comparigon of scores for blind aubJectg\gé_lé/ls with sighted
. 5 aubjectsﬂCA 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, ‘CAlI4-18, were

‘ compared with gscores for the middle group, CA 10-14 sighted subjects,
- significant differences were revealed on seven variables (Table 21);

on- four variables the older blind group had superior performance,

o ' but the CA 10-14 sighted subjects had higher means on three variables:
- Lylng Story #2, Justice #3, and Justice #4.

Generally results of comparison of performance of the two groups,
blind and sighted, on moral_ judgment measures dé not -indicate def-
fcits in the development of moral judgment in blind subjects as major
as those which emerged when the two groups were compared on measures
. of reagsoning, However, in instances where significéint deficits were
révealed, the sighted generally had the higher -means,

Interest was not only in differences between groufs, 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 aubjected to analyses of variance,
‘and when gimildr analyses were carried out on”data for the three age
groups of sighited subjects, there was indication of the developmental - °
trends in moral judgment that had been noted previously by Kohlberg
(1968); i, e., perfprmance of the middle age group (CA 10-14) gener-
ally was superior to that of the younger group (CA 6-10) agd in tyrn,
the performance of the older group (CA 14-18) generally was superfor
to the middle one (CA 10-14). Superiority, however, was not alwaig
statistically significant. .

" e

The cffect of mental and chronological age on scores‘for.measurcs %
of moral judgment, To determine the effect of mental age on perfor- =
mance on moral judgment measures, tecliniques of analysis of covariance
were employed with mental age as the covariate. The results
pregented 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 pregented in Table 23, Mean scores for
the gighted group were statistically greater-on the same six vari- Y
Ables., The finding was not unexpected gince the IQ range for both o
% groups was 90-110; each group had approximately the same mental and
chronological age: Major interest rasulted from the fact that the
sighted group had statistically superior scores on § of the 15.
measures of moral judgment, whereas their performance had been
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significantly superior to that of the blind group on 22 of the 26
reasoning variabled, These findings suggest that sensory depriva-
tion does mot penulize the development of moral judgment to the
extent that it penalizes the development of logical reasoning.

S .Relationships among Scores on Moral Judgment Measures for Blind
L and §ighted Subiecte

The purpose of this particular analysis was to determine the
\ degree of intercorrelation’ within dnd 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
seores for sighted subjects produced 26 significant correlations,
while the scores for blind subjects produced 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 eubjecte.

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. Tor ‘example, subjects ‘
were placed in temptation'situations to assess their ability to
resist temptation. Thege early findings suggested that moral con-
duct was determined by the situation.and was not necessarily general-
izable. Subsequent studiés on morality tended to center attention
either on these generality versus speclficity issues or +to attempt to
. establish the influence of such variables as ego function, inter-
- personal patterns, or social climaté od 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-gectionally 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;“dﬁt;
or observed behavior are present@d under the following headings:

‘1, Analyses for blind subjects' moral conduct scores . A
2. Analyses for sighted subjects' moral conduct SCOLRS N
. 3. Comparisons of sighted and blind subjects on measures of .
moral conduct - N
4, Relationships among’scores on moral conduct tasks. £or :

sighted and blind subjects : , » ' v‘

.
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Analyses for Blind Subjects' Moral Conduct Scores

Descriptive data derived from scoreg on moral conduct tagks.
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. Results are presented in Table 25.° When
compared with' the sighted norms, blind subjects produced higher mean
scores on four of the fourteen moral conduct tasks; honesty. (record
-return), money return (2), hour glasd (2),and envelope return, Per-
centage -of blind subjects failing one or more moral conduct tasks wag
calculated and ig 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‘aubjects iz get
forth in Table 27; also the number of moral conduct failures on each
moral conduct taghk wag summarized. In addition, failures on meagureg
of moral conduct were tabulated for each of the three age groups of
blind subjeets. In general, a decrease in misconduct as subjects
increased with age again wag geen; 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: Mishap, Cheat #1,
Cheat 4, Cheat #5, 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 o reminder of the lack of perfection that generally exists in
humans it waps noted that of the total 150 subjects, 131 failed one
or more‘morafl conduct tasks., Of this number, 72 were represented by
congenitally blind subjects. The greatest misconduct scores for the
blind group resulted from failure to be accurate, and failure to fol-
low directions (Cheat #4 and Cheat #5), a failure which may have
resulted in part¥from lack of understanding rather than willful non-
obgervance of rulesg., In fact, the entire cheating task proved to,be
a less than optimum.adaptation for the blind subjects. The original
tagk had required sighted subjects to stambp each corner of a 3 x 5,
card, frogt and back, with a rubber ink stamp. The ‘subject was told
it was a test of gpeed 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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. Comparison of thiee dge groups of blind subjects on measures
’ . of moral conduct. Analysis of -variance techniques were employed to
_test the differences between the threeage groups of blind subjects o t
..~ onmeasures of moral-conduet. Predicated on Gochran's ‘and’ Cox's - (1957) .
+ discussion of the statistical handling of binary data, the F-ratio was -
.. ». used to test significance of differences among the blind subjects, ’
-.. - Each age group (CA 6~- 10% 10-14; "14-18) ‘was! compared ‘with each: other,u
o age ‘group. Resuylts are presented in Table 29. Blind subjects CA®6:10 "
produced significantly lower &scoyes than blind subjects "CA’ 10114 on- ) ¢ :
Y, one moral” conduct task and statistically efuivalent scores to bligd - - .‘5,; e
subjects CA 14-18 on all moral conduct tasks. Differenceb between - T
blind subjects CA 10-14 and blind subjects CA 14-18 were not statis> - . >
‘tically significant on any of the 14 measares, .

Anslyses.for Sighted Subjects Moral Conduct and Scores .

N Descriptive data derived from scores on moral conduct'taskg.
_'The fourteen dichotomous scores obtained from sighted subjects'per-: '
formance on nine moral conduct measures of self-codtrol, truthful-. '
ness, persistence, and honesty were examined\in the same manner ag -
v were scores for the blind ‘subjects. Means and standard deviations ' .
. were calculated and are summarized in Table 25, . Percentage of . < o
' sighted-subjects failing one or more of the moral conduct.tasks was o
calculated and is outlined in Table 26. Of the 75 sighted .subjects,
59 engaged in one -or more moral conduct trespasseg (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 moral con- . )
duct Failures on each task by sighted subjects (N=75) also was cal- - 2
- 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 increase’in age was
noted. For sighted subjects, the greatest number of misconduct scores
over all three age groups involved the ability to follow directions
o (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 for 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
skewedéwith a mode at zero violations for the total sighted sample :
(N=75) D o -

Comparison of three age groups of sighted subjects on measures
of moral conduct, Analysis of variance techniques were employed to
. ,test differences among the three age groups of subjects on measures
’ ‘of moral conduct. As noted previously, the F-ratio was used to test
the significance of differences. between these’ age groups (Cochran . and.
Cox, 1957). For analyses where this technigue was inappropriate as a
result of no variance within one group, the Mann-Whitney U-Test 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 ° -~




. quencies on two tasks. When sighted and blind .subjects were com-

‘ables, the blind subjects (N=75) produced a significantly higher
" - number of moral conduct failures than sighted subjects. A summary

* Table 30 Sighted subjects in the CA 6-10 group prqduced signi—

ficantly lower scoreés 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 signiﬁicantly lower
scores than CA 14-18 sybjects on two moral condqct tasks. When the »
CA 6-10 group was compared with the CA 14~18 grbup, six moral con-
duct tasks produced significantly lower scores ' for the CA 6-10 group.

. — A
Comparisons of Blind and Sighted Subjects on Measures of Moral Conduct

Déscriptive 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) gerves 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-

of the number of moral conduct failures oh each mgral condpct.
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-

pared on each of the three age ranges (Table 27), blind subjects
consistently maintained higher misconduct scores. Greatest dif-
ferences in sc&res]between sighted and blind subjects occurred in
the CA 14-18 group. These findings serve to suggest that although
moralfconduct appears to be devélopmental in both groups’, the
sighted adolescents are developmentally more advanced than their
blind peers.

-
4

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-I# had significantly
lower scores than sighted subjects of the same age group on three
moral cenduct 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 tasks.

In each of the three age groups, CA 6-10, 10-14, and 14-18, scores
for the blind subJects were signlﬁicantly lower than those for:
sighteed subjects in a situation which involved accutacy in a work
assignment; previously noted reeebns 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 aighted

-subjects were compared with older age groups of blind subjects;
‘régults are set forth in Table 33. When compared with scorea for
: sighted subjects CA 6-10, the scores for blind subjeets CA 10-14"

ere significantly ldwer on_one varjable, Cheat #4, but signifi~ .
:gantly higher on three variables. %%Eh scores for blind subjects

A 14-18 were compared with scores,for sighted subjects CA 6~10,

" significant differences occurred on four variables; only Cheat #4 .

- favored the younger sighted children. Comparison of blind subjects
€A 14-18 with sighted ones CA 10-14 indicated signiﬁicantly superior
‘performance for the sighted on two variables.

" As a pummary analysis, moral conduct scores for the total group
of blind subjects (N=75) were compared, through analysia of
variance and Mann-Whitney U techniques, with moral conduct scores-for
the total group of sightéd subjects (N=75), Results are set forth ,
in Table 25. Means for the two groups Were significantly different
on 7 of the 14 variakles, On only two of these variables, Honesty and
Money Return #2s was performance of the blind subjects signific-

L. : . . L

" antly in advance of sighted subjects. One 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

wag suggested that this phenonmenon could be related to the
"djgappearing 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. 1In contrast,

- sighted subjects were confronted with a continu1ng visual stimulus
which provided constant temptation, -

O o

The effect of mental and chronological age on scores for measures
of moral conduct performance. Analysis of covariance techniques werd
used in order togiztermine the effect of mental age on moral conduct

pecvformance. Theresults are summarized in Table 34. With mental yié
age held constan lind subjects produced significantly lower

adjusted mean scores than sighted subjects on five moral conduc

tasks and significantly higher adjusted mean scores on two. (;

Ana1y31s of covariance techniques also were utilized to deter-

mine the influence of both mental and chronolog1ca1 age upon moral’
conduct per formance (fable 35), Blind subjects again produced signi-
ficantly lower adjusted mean scores i than the sighted subjects on the
same five moral conduct tasks and 31gn1f1cant1y hlgher adjusted

mesn scores on the same two tasks. -
Relationships ‘among Scares on Moral Conduct Measures -for Blind and
Sighted Subjects -

0

Correlational techniques were used to assess the relationéhips
which existed among dichotomous scores for sighted and blind subjects
on moral conduct variables (Table 36). Of the 91 1ntercorre1ations




obtainéd,$fifﬁéen attained signifieancé‘for blind'subjects and

.. fourteen were significant for the sighted subjects.

.

Factor Structure of Reasoning_and'Péycho—Educational,MeaSures
T " T . o

- Factor analytic tgcnniques were employed'to,ﬁetermine 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 variablés is” acknowledged. The ten-to-one’
ratio between gubjects and variables considered desirable in a

factor analytic study (Fruchter, 1954) was not maintained. However,
the dtability of the obtained factor structure is a function of the
number of subjects that determine the original correlation coefficient.
Knowing that the.starddard errors of zero correlation for the sample.
sizes 75 and 380. are similar (.12 and .05, respectively), decision .

was made to group the 38 variables in one matrix for exploratory -
‘factor“ﬁnalysis. G

 Two separate®factor analyses are reported. The first, which
involved point gcale scores for the congenitally blind subjects on
reasoning and psycho-educational measures, sought to -determine the
relationships between the reasoning variables and standard measures

of intelligence and achievement. The second ‘analysis sought to

determine the relationships among scores for the sighted subjects
onareasoning and psycho—educationa} measures, °

) Factors Derived from Scores for Co genitally Blind Subjects on

Reasoning and Psycho-Educational Meagures

To eatablish the relationships which existed among Piagetian
measures of reagoning, chronological age, and standard measures of
intelligence and school achievement, a factor anslysis of the scores on
these measures for the congenitally blind sample was accomplished using

. the Kaiger Varimax orthogemal solution. Seven scores derived from the

Wechsler Verbal Scale, three subscores (reading, ‘spelling, .and arith-
metic) ffom the Wide Range Achievement Test, one score for chrono-
logical age, one for mental age, and 26 scores from Piagetian measuresg
of reasoning weré included in the matrix. Ten interpretable factors
were extracted, /A description of these factors (presented in Table
3%) follows: - s '
['4 ¢ .
Factor 1, whidh represented Pragetian 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 loadiofgs from CA,
" MA, and a Piagetian task of hierarchical classification.
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. Factor 3, which was defined by WRAT reading and WRAT spelling
‘subscores appeared to represeﬁt ability in'lan age arts. ‘
jg\\’

Factor 4~was suggestive of combinatory logics it\bhad major
loadings from_WISG Similarities, and Chemis{az&//

Factor 5 - had major loadings from seven Piagetian assessments
which measured bagic or initial ability in concrete reasoning;
these tasks inyolved numerical correspondence, hierarchical -
classification, 8ubcategprization memory and mentgl imagery, -
:
‘ Factor 6 also a Piagetian factor, repreaented the ability to
dissociate notiong of weight and volume and enghdge in formal
or abstract thought. ’ N

b .

Factor 7 was defined by Piagetian measurds of gpatial relation—
~ ghips, hierarchieal classification, and WISC measured compté=

hension; thé structure served to suggest analytical reasoning
ability, _

Factor 8 had major loadings from Piagetian measures which
assesged thought which was trangitory between the concrete =
and formal levele. ¥
P
TFactor 9, with loadings from a WISC measure which assessed the
recall of digite and a Piagetian measure of mental imagery
which involved changing perspectives was suggestive of gkill in
grouping objects and numbere in situations involving short term
memory, ,
L ——

Factor 10 served to indicate verbal facility because of its %wo b
.. loadings -from Wechsler measures of verbal ability, Wechsler -
— Vocabulary and Wechsler Verbal IQ. :

Of the 10 factors set forth in'lable 37 four are defined solely
by-Piagetian measures, two exclusively by Wechsler Verbal and Wide
Range Achievement Tegt subscored, and four by combinations of the
Wecheler Verbal and gZegetian reasoning measgures,

Factors. Derived rom Scores for Sighted Subjects on Reasoning and
ngcho-Educatlona@ Measures .

%

A factor aqalysis of the 38 scores for sighted subjects on
Piagetian reasoning measures, chronological age, mental age, and
subscoresd of the Wechsler Scales-and the Wide Range Achievement Test
‘was carried out uging the Kaiser-Varimax orthogonal solution. The
eight; ‘{nterpretable factors, derlved from the analysie (Table 38) -
include- .
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d -~ Factor 1, a etian conservation factor, was defined by load-

/¢‘”<ﬁ¥:/f,/—Eﬁﬁz%%ggzi?g%%ﬁgervation variables, a classificatory variable,

N a méhntal imagery variable, and by chronological age. Flexi-
\ ’ bility and reversability of operational thought processes were
\ the bhagic abilities represented by the factor, i
, >

Y *Factor 2 was primarily 4 WRAT factor; the three WRAT eubscoree
. , combinedswith Wethsler Arithmetic to euggeet an. academic perfor-
7 mance factor. _ : Y

Factor 3, a Wechsler factcr, had three major loadifgs; Wechsler
cOmpreheneion IQ, and MA., .

hL\ archical claesificatiop and one involving combinatori,
. the formal (abstract)-lével, The major loading for-Wpc aler
Similarities also occurred on this factor,.

. ' Factor 5 was defined by loadings from variables repreeentative
: of thought which was iIn transition from concrete to formal
: < - level, .A task which’ involved simultaneous classification
e ; o of tw0\criteria aieo contributed to the strength of the factor,

\ Factor 6, a verbaleactor, containe@,loadinge from WISC Informa- o
tiqn and WISC Vocebulary. ~

' . . .

Faétor 7 had major’ contrlbutions from WISC DLgit Span  and a
Piagetiap mpasure which assesged the ability to anticipate

e changes in perspective when objects were- vieweg frOm different
' angles,

T

. .
x\x) uo

Factor 8% was characterized by'mobiljty in reformulating mental
images which involved spatial Yelations, Three Piagetian mea-
sures of spatial relations ‘and a Plagetian measure of formal
thought combined to define the factor.'v
Of the ‘eight derived factors, three were defined .solely by
Plagetian variables, three solely by Wechsleryand WRAT variables,
and ‘two by combination of Piagetian -and-Wechsler variables. Com-
. binatory logic,as measured by Piagetian assessments and the analo-. N
gous reagoning involved in Wechsler Sjimilarities, appeared to tap a o
‘common basic ability., Likewise, the/short term memory involved in |
Wechsler Digit Span was found to involve an ability basic
.to gkill, in the type of mental imagery that was required to determine
a priori, how an object would look if viewed from a different perspec- -
tive, In the matrix these two variables, Wechsler Disit Span and
Wechsler Similarities, were the only two psycho-educational measures
whose major loadiggs combined with ma%or loadings from Piagetian
measures to_define.,a facfor.. - ‘
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Compariaon of the-Factor Structuré for Blind and Sighted Subﬂecte

7 S

" To determine if the factor structure of ﬁbilities in blind subs-
jects on reasoning and psycho-education&l‘measures was comparable to -
that for sighted subjects, coefficients of, congruence were .calcildted
(Rummel, 1970). Data supplied by this method are gimilar to those
obtained from correlational coefficients, i.e,, they range from -1,00
to 1,00, However,” the coefficieht of congruence differs from the |
correlation techaique because the Former technique does not equate
meang,, The coefficient of congfuence dees measure pattern similarity ;
it also provides an aspect of )magnitude similarity, The coeffi-
‘cient of congruence is 'the cgfine of the angles between the factors
in, the space of m orthogonal jvariables. The congruentce matrix for
the eight factors obtained from.an analysis of sighted subjects'

" .. scorés and the 10 factors obtained from an analysis of blind sub~

-

jectg's geores is g&t forth in Table 39.

f=4

-Review of the matrix, A high degree of congruence existed

o

4

between Factor 1'for sighted subjects, a conservation facter, and

ractorﬂl for, blind subjects, also a cohservation factor. Factor 1

for sighted subjects also had a high degree of congruence<(,73) with Factor
5 for blind subjects (a factor representative of initidl ability in
concrete reasoning) and Factor 7 for blind, subjects .(a factor sug-

gestive of analytical redsoning). The latter coefficient of con-

‘ -gruence vas .58. A o - C

&

" Factor 2 for the sighted subjects (defined by loadings from
three WRAT subtests and from the Wechsler arithmetic subtest) was
related in structure to Factor 2 for blind subjects (also

- .defined by loddings from Wechsler Informa ion and Arithmetic, and

WRAT arithmetic). Factotf 2 for the sighted had an inverse rela-
tionship with Factor 3 for the blind (defined by WRAT SpeIling
and WRAT Reading Subscores) .
. The highest congruence cocfficient for Factor 3 for the gighted .
(which was described as a Wechsler verbal factor) was with Factor 7
for the blind . (a factor suggestive of analytical reasoning). The'
influence of verbal ability -on analytical re@soning in the blind was
euggested by thege data, ~ . . .

Fagtor & for the sighted (defined by Piagetian measures of
“hilerarchical classification and combinatory logic and by Wechsler
‘similarities) had the highest coefficients of congruence with
Factors 5 (bagic ability in conerete reasoning) and 7 (higher order
analytical reasoningi for blind subjects, ,

Factor 5 for sighted subjects (which had major loadings from

¢ four measut es of formal thought) had its highest degree of congruence

with Factori 6 for blind subjects (also a factor defined by measures
qf formal th0ught) '

T : : . ; a ~ o
. » ..
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: , The highest coefficient of congruence for Factor 6 for sighted
o . subjects (defined by loadingg from Wechsler Information'and Vocabu-~
: lary subtedts) was with Factor 10 for blind subjects (aleo defined
by Wechsler measures of verbal ability), ~
, The highest coefficiént of congruence for Factor ; for sighted -
subjects (defined by a Wechsler meagure of short term memory and a
Piagetian measure of perceptual mobility) was the one with Factor 9
l for, blind subjects (which had major loadings from the°same two varid
' ables) : :
- @ -
\ggctor for sighted subjects (defined by Piagetian*measurea o
spatidl relations and formal reaaoning) had its highest coefficient(
of congruence with Factor 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 matrik derived from scores
~ for blind subjects with the matrixz 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 gighted sub-
jectg tended to bé the same combination which defined factors in the
matrix for blind subjects, However, the ability (or reversability
of thought) basic to conservation assessments in sighted subjects
related not only to conservation ability but also to initial and ta
. higher order ‘reasoning 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 variables and from the Wechsler comprehension subtest;
. this congruence coefficient serves to suggest that blind subjects'
performance on reasoning tasks involves verbal skills not dissimilar oy
to those exhibited by eighted subjects on subtests of the Wechsler
Verbal Scale,
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L + . CHAPTER IV - CONCLUSIONS -
A point by point summary of'findings which icsue from the study i

ig followed by consideration of the practical and theoretical signi-
ficance of these resylts.® : L

Poycho-Educational Meagures

» Although the two randomly selected gyoups, blind and sighted, were
equated on age (CA 6-18) and IQ (90-110), plind subjecto had statis~-
tically; higher ccores on Wechsler Arithmetic, Similarities, and Digit
Span, Superior performance by blind subjects on thege' sub-tests serves
. to suggest non-impaired functioning in memory add in reasening which

relies on récorded .or ""stored" verbal facts. These findings also may

‘be interpréted gs indicating that, in areas where the blind subjects

‘were-not penalized by the cumulative effects of sepsory deprivation,
their abilities gurpassed those of the sighted, But on Wechsler
vocabulary, the sighted subjects scored gignificantly higher;.this
finding underscores the problem of "verbalism" (Cutsforth, 19503

Harley, 1963), i.e., the tendency of blind persons to use-words 'in an

imprecice manner. Sighted subjects also gcored significantly higher
on the WRAT Arithmetic and Reading sub-tests, 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
e for the blind group was borderline upper lower and lower middle.
: Analyses of scores on psycho-educatiohal measures supply useful
background data for review’of the two groups' performance on
measures of reasoning, moral judgment, and-moradl conduct,

4+  When.blind and sighted subjects were asgessed on Wechsler Verba
Scales, on the Wide Range Achievement Test, and on the Index of SocHll
Characteristics, 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, N . '

A . *

e Reasoning

1. While tasks involving term-to-term correspondence generally are
" regarded as representative of reasoning which is transitidnal between

the preoperational amd concrete level, success on these tasks was
achieved, not by the CA 6-10 group of blind subjects but by

e CA 10-14 group. Other concrete level conservation tasks which
generally are achieved by normal elemeatary schgol pupils were
achieved ‘'only by the older blind group, .CA 14-23. Moreover, no
gignificant. improvement occurred between the yéars of 6 to 18 on
three measures of spatial orientation and mental imagery, nor on a
congervation of weight task, nor on four measures of formal thought.

Deficiencies in spatisl relationships also have been cited by
Schmid-Kitsikis (1974)% She posited that blindness contributes to

digorganization of spatial notions and noted that age at onset of
blindness was related to the degree of deficit, Responses by the

"
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which demonstrated that the comprehension of a relationship occurs

"clagsificatory ability of congenitally blind children.was that the

~ for Higging' suggestion that blind persons do succeed "in assembling

~origin, Visual perception tends to promqée simultaneity in classi-

r

. performance of the CA 10-14 group. A particular lack of insight was

»

CA 6-10 blind Broup on a classificatory task which involved simul~-
taneoug categorizdtion on two critegis, and on.a task which required
the ability to clagsify and,reclassify objects did not indicate skill
in clascsificatory logic; nor was conmpliete mastery indicated in.the

noted for all three age groups of blind subjects on a class inglusion
task, These results substantiate previous findings by Hatwell (1966) .

more readily when .the related objects are presented simultaneously
than when they are presented in succession; in the latter case there
is greater need to rely on a memory factor,

The concluaion that Higgina»(1973) drew from hio wbrk,on the

deficiency exhibited by blind subjects in the gphere of clagsifica-
tion’'was of figurative and symbolic rather than of operative origin.
Preccnt findings do not totally support his position, Certainly the
failure of blind subjects to succeed on tasks of spatial orientation
afid mental imagery as well as on ¢lassificatory tasks suggests figura-
tive deficits, Yet theilr extensive immaturity on congervation tasks
implies operative deficits ag well. ( However, the previous study by
Higgins did not involve copservation tasks.) Agrecment is supplied

sufficient of the behavioral raw materials to permit equilibration
to carry on with the process of inner construction,' but there ig
no agreement that thig occurs "in a more or less normal manner"
(Higgins, 1973, p. 35), if this implies normal tempo.

Actually, present findings indicate that acquieition ofethe
flexibility and reversability of thought which charadterized concrete
level operations is achieved laboriously and painstakingly by blind
gubjects, and the time span invélved in it chievement is greater
than twice that required by sighted subjects. The potential for
operational thought is there; difficulty is experienced in its
evolution, True, the basis for the difficulty may be figurative in

ficatory thought; i.e,, two objects may bt explored vigually at the
<game time, whereas tactual perception is successive. - Usually
exploration of objects is carried out singly, Therefore, the blind
child has not been required to continually consider two objects si-
multaneously, and when classificatdry tasks demand this skill, he -
lacks the required figurative simultaneity ot duality ability,

..

Thus these blind subjects of average IQ did not achieve con-
crete level operational thoupght with the facility, dispatch, or com-
pletion that might have been agsumed by their performance on: the
Wechsler Scales, Review of development over the twelve vear period,
CA 6-18, indicates that although improvement in concrete reasoming

" did proceed (albeit dilatorily) in most ingtances, Tpgical thought

which involved spatial orientation and mental imagery represented an
area of continuing inability, . Moreover, tasgks involving formal or
abstract thought gemerally were not attained by subjeets who were 18,
and were incompréhensible for yog_ger gubieets.
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2, When ocores for eighted eubjecte CA 6-10 were compared with
scores for sighted subjects in the CA 10-14 group, significantly
superior performance was exhibited by the older group on 19 of the
26 reagoring variables.” Both groups had near optimum performance on
a task involving simultaneous classification on two criteria, and
both performed poorly on five rmeagures of formal thought.

Comparieon of reasoning scores fot two age groups of sighted
subjects, CA 10-14 and CA 14-18, resulted in eight significant F -
" ratios. Nongignificant differences occurred on congervation of " gub-
stance, weight, length, liquid, and term-to-term corresporidence be-
cause near optimum performance-was reached in the 10 to 14 age group.
The level of reasoning needed for successgful performance of the
tasks developed in normals before their fourteenth year. . The lack
of improved performance between 6 and 14 years noted en three con-
. gervation of volume tacks and a tack which involved two and three
dimensional calculation indicated that the formal level of cognitive
dévelopment required for th¢Ar solution did not occur'in normals
younger than 1l4. 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 normals.during thie late adolescent period.

With the’exception of a clasgificatory task (which was not
achieved by the CA 14-18 group), a clags inclusion task and a dual
categorization task which were achieved by the CA 6~10 group, the
Piagetian aeseeemente involved in the study appeared to be measuring
reagoning processes ghowing eig;ificant .development in -gighted
subjects between the years 6 . to 18. Data further indicate that the
reasoning required in measures of concrete thought processes usually -
was well eetab_Jphed in sighted subjects before their fourteenth
year, but attainment of formal thought gtructures 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 normal intelligence gerve to question current academic
requirements which agsume the presence of the ability to think ab-
etractly in these groups of students.,

’

-

3. Comparison of reasoning scores for the total group of sighted
subjects with scores for the total group of blind subjects revealed
the sighted group had superior performance on 23 of the 26 variables.
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 clagsification .
task; however, this difference probably was attributable to the pre-
viously discussed fact that the measure, as it was adapted for blind
gubjects, required a lower level of classificatory dogic than was
‘required in the original task. , ’

Insufficiencies in the operational thought structure of blind

subjects were emphasized when performance of the blind CA 14~18 group -

was compared with the sighted CA 6-10. On only _6. of the 26 var-

.
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iables was the performance of the older blind group significantly <§2
superior t¢o that of the younger sighted group. Three of these super-
lorities occurred on the nonanalogous adaptation of the hierarchical
clagsification task. The other three were conservation tasgks which
involved concrete thought. Thus, lack of vision and the ensuing
curtailment of interaction with objects and people result in severe
deficits in the reasoning processes of 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
regult, in logical reasoning, which relies heavily on their cognitive
gstructuring of manipulated materials, the blind are- seriously handd~

capped. .
_ c 4. Tactor analysis of scores for sighted subjects on psycho~-
. educational and Piggetian reasoning measures resulted in eight fac~

tors, three of whith were defined by Piagetian reasoning tasks, three ,
/ by subscores from Wechsler Verbal and Wide Range Achievement Tests,
and two by combined loadings (both Werhsler Vexrbal and Piagetian
scores), The shert_term memory basi€ to Wechsler Digit Span also was . ... S
basic to the ability to visualize the rotation of an object in space w

before its sctual rotation. The type -of advanced reasoning which
was basic to Pilagetian tagks of combinatory logic also was basic to
the Wechsler similarities test.

what analogous to that of the sighted, ten rather than eight factors
vere derived when scores for blind subjects 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. |
As 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 hierarchical classificatiorn and spatial relationships
combined with Wechsler Verbal scales to define two factors. These
results indicate.that Piagetian reasoning scores for blind subjects
have a higher degree of interrelationship with Wechsler Verbal sub-
gcoreg than do those for sighted subjects. The operational thought
processesg of blind subjects draw from a verbal component to -
a greater degree than do those of sighted subjects. Moreover, the
“higher interrelationship appears to derive from a compensatory rather -
; than an enrichment protess. This extreme reliznce on or resort to
: , ~ "verbalisms" in the blind has been noted frequently. Perhaps tha
3 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.«

: : :

While the structure of reasoning in the blind subjects was some- |
|

|

When coefficient of congruence technique wpre applied for compar-

ing factors obtained from the matrix ‘derived f¥om scoreg for sighted .
subjects trith factors obtained from the matrix for scores for blind- o
subjects, a high degree of congruence was noted among factors for the ‘ J“

two groups, e.g., the conservation factor derived from sighted
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subjectz scores had its‘highest relationship with the condervation ™

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 flex}bility of thought) rélated not only to

these same processes but also to measures of hlgher thought processes

N\ in the blind subjects. Again, these findings tend to indicate that

"~ the structure of Piagetdan reasoning in blind subjects is mot asg in-
dependent of Wechsler Verbal performance as it is in sighted subjects.
Tn addition, the performance of blind subjects on measureg of formal
reagoning 1s not dissimilar to the performance of sighted subjects
on measures of concrete logic, a finding not unexpected when it is
remembered that few significant differences existed when the reason-
ing performance of blind subjects CA 14-18 was compared to that of
gighted gubjects CA 6-10). b

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

o on five of the fifteen motal 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 assegsment in-
volved stories of two boys. In the first story the boy intentionalliy
gave wrong direc¢tions to a man, but, despite the mizinformation, the
ian did not get lost. In the comparison story, a boy who had just
moved to town gave & mgm 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 achieved levels of moral
judgment, influenced their responses. Futé?ﬁ 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 differerices between the CA 10-14 and CA 14-18 group. These data
, serve to suggest that major development in the moral judgment, of
oo © . blind children occurs at a somewhat later age than does the develop~
ment of gighted children.

Relationships among measures of moral judgment were establighed
through use of correlational techniques. Of the 105 intercorrela-
tions, 26 were significant for the sighted subjects, 32 were gignifi-

* cant for the blind subjects. Thus, moral judgment tended to general-
ize more frequently from one situation to another for blind subjects
than for ‘cighted, but the tendency to generalize was not marked for
either group. . :

In summary, differences between blind and gighted subjects on
meagures of moral judgment were inconsequential in comparison to the
major deficits 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 gighted tended'to be super-
. ___ior, yet £1: Indings indicated the ability to generalize from ope moral

. Judgment situation occurred more frequently in the blind group.

Again, however, differences were minor. What these findings serve
to suggest. iz 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 developmental nature of moral conduct in normal and mentally
. retarded subjects. The present study extends these findings to
blind subjects.' Acts of misconduct decrease as age increases.

When comparigson was made of differences in moral conduct for
sighted and blind subjects of the thrée age proups, 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 gighted did. The CA 10-14 and the CA 14-18 sighced

« 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.

5 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
not appear to generalize acrogs traits - honesty and truthful- |
~— nese. a specific trait such as honesty may generalize across situa~ v

‘tions. These findings serve to substantiate previous work bx Grinder
(1960, 1961) and Barbu (1951)

Comparison of the total group of sighted subjgcts with the total
4 group of ‘blind subjects indicated that, usually where differences
e océurred the gighted had superior performance. The development
- ' of moral condurt in sighted subjects was in edvance of that fok blind
subjects. However, deficienmties 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..

_ moral behavior were analo ous to the original measures,. still, ET

N

It is noteWOrthy, howeVe I thaﬁ
“despite the effort exerted to assure that the. adapted measures of |

~some instances, lack of experience tended to penalize the performanfe

‘L ‘of blind subjects.

_Thus the curtailed interaction of blind subjects

“with objects and people tended to affect development’ in each of the

* three areas- reagoning, moral judgment, and-moral ﬁonduct. However,

“the area of reasoning reflected the most gerious elazs. Deficits
-in reasonigg were SEVERE.
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CHAPTER V - RECOMMENDATIONS

Implications which derive from the present comparison of the
development: of reasoning, toral judgment, and moral :conduct, in normal . -
congenitally, blind and normal sighted -subjects - follow:

-

e

'.l. The adapted battery of Piagetian reasoning agsessments can
be used to determine the level.of cognitive functioning attained by a
blind s¢hool-aged individual and to analyze his/her operational
thought processegf‘\\ . S

. .. To defgrmine the equivalence of the adapted battery of in-
- gtruments to the original battery, a study is suggested in which
normally sighted subjects would be administered both batteries and: com-
parison made of their performance scores.

\ 2. The severe deficiencies found to exist in ‘the reason-

“ing ‘abilities of the congenitally blind subjects serve to underline
: ~ the necessity for blind persons to have extensive-and intensive oppor-
- s ). tunitigs to engage 'In concrete reasoning as they interact with
R objects and people in ongoing situations. :

-'Jg. ‘There needs to be longitudinal study which will deter-

"' mine the course of cognitive development in blind children over
an extended time span. Ideally, such a study would be begun at *

birth and would examine the sensory-motor and preoperational stages

s _§tme§1_aaithe_cgncreteuand_igrmalJﬂzuugi

4. ' Fipdings from ‘the present ‘study-suggest: that c1ass inclusion
and c1assification tasks are particularly difficult for visually
handicapped chjldren. Further research is needed to analyze and °‘trace
this deficit developmentally.

; » ‘2. Tﬂe continuing unsuccessful performance by the blind sub-

- . jects on tasks involving spatial orientation serves to underscore tHe
need to’ explore regedial methods in this area, which are of particular
importance since spatial orientation is basic to training in mobility.’

/ . 4 a4 .

; 6, Because of the present trend to-place vigually impaired

Cel pupils in regular classrooms, comparison on Plagetian reasoning

, assessments of. blind students trained in residential school programs

: ' with blind students trained in regular school programs would serve to in-

f . v dicate whether the contributions of the program in one setting dif-
fers significantly from those in the other setting.

7. Since few significant differences4were apparent when the
moral deve]opment of blind and sighted pupils was compared; it is

™) suggested that remedial efforts center on reasoning rather than on
moral judgment or moral conduct. .

- : M .
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" The fbllowing discussion considers methods which proéably could

be employed to incorporate the two major findings of the study into

hhome 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,althopgh‘they were equated on yer-
bzl 1Q, 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 them be possible to plan individually
appropriate reasoning activities.

As DeVries (1974) noted "IQ tests are nqt derived from any theory
of intelligence but are based, instead, on certain assumptions about
intelligence.... To a large extent these items simply tap bits of surface
information....In contrast Pilaget's tasks are derived from...a research-
based theory of intelligerice....Pilagetian tasks are concerned with °
how the individual views and reasons about reality....Each task has
theoretical'significance and in itself reveals something important
about the individual 8 general,development of his intelligence (p. 747)

£
All too frequently a dichofomy 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 in ongoing situations. The battéry can be used

to identify educational needs of the blind; subsequent programs can
be designed to serve these needs. k;’ﬂ\//,
Remediation of Reasoning Deficits , . -

Present findings, substantiated by previous research by
Hatwell (1966), imply that although the blind can verbalize static
or stored information, they are significantly impaired in their
ability to reason logicalgy in ongoing situations.

Because his theory serves to explain the progressive develop* e
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 for experiences commensurate .with 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 expériences 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 based training situations, will demonstraté
gains in cognitive development significantly greater than those
exhibited by blind students of compatrable age and IQ who are not
provided these opportunities. The study also would aetermine if the
type and quality of environmental interaction patterns that support and
lead to cognitive growth can be developed within these Qé:nd 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 environmente consisting of
laboratory approaches %Yesigned 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 suggested\approach 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

~elpssifications, comparisons, conclusions, and decisions, ‘to inter-

action and progression in cognitive development. The approach
would focus on an interactionist method of remediation by seeking
to develop thé 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 within his present level of interaction competence.
The emphasiq:would 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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ANALYSES OF VARIANCE FOR PSYCHO-EDUCATIONAL MEASURES FOR TOTAL
GROUP OF BLIND (N=75) AND FOR TOTAL GROUP OF SIGHTED (N=75)SUBJECTS

. . glghted .(N=75) ° Blind (N=75)
| X $.0. ‘X S.D. .° F Ratio
INFORMATION . 045 2.7 '9.89 2.30 |  1.45
COMPREHENSION _9.04 \2.53 _ 8.84° 2,33 41 "
ARTTRMETIC ; _ 9.00 " 1.970] 9.73.  2.38 4.21%
SIMILARITIES 1013 2.53 | 11.00 _ 2.22. 4,97
vocAvLARY— | 9,93 . 2.8 | 8.5 2.29 | 15.24%
DIGIT SPAN i0.44 .62 |t 1381 2.83 9, 52%%
1Q  98.81 7.48 | 100.64 6.14 |  2.67
WRAT-SPELLING | 95.48  12.13 | 94.40  15.48 | .23’
WRAT-ARITHMETIC |  92.48 8.49 82.21 " 9.04 51.40%% °
. HRAT-READING 98.89 . 12.80 |\ 92.96  14.14 | - 7.26%*
© 1sc | 4929 765 || S6.69 " 14.28- | 16158k
cA' . I 143.21 40,91 144.19 . 39.10 7,02
wa | w205 aem ) us.os s0.70 |7 s
df . = 1, 148 o , ' : . o
. *pg .05 o - v ]7 )
*%p < .01 . - _ . _
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TABLE 8 '
. ANALYSIS OF VARIANCE' FOR REASONING POINT SCALE SCORES FOR
: : TOTAL GROUP OF BLIND (N=75) AND TOTAL GROUP OF SIGHTED
: R (B=75) . SHUBTECTS '
— - Biind ~Bdghted
. . X S.D. X $.D. - F Ratio
N Con’. Sub. 15.64 7.50 | 17.40 5.64 2,63
N ltol 9.53 2.37 | T1L.45-- 1,51 34, 963
{ Sugar Wt. 5.35 3.70 8.76 4.25 | ° 27,53%*
: Sugar Spb. 7.97 3.46 9.01 3.39 3,45
© . Sugar Vol. 1.91 1.56 4,21 4.86 15, 32%*
- T Con. Wt. ﬂr 12.81 8.33 17.17 7.23 11.72%%
Term 22.16 4.67 | 24.95 6.82 8, 53%*
_ N . Class. @) 16.40 3,71 17.48 7.56 1.23
- 7 _ ‘Class. (4Yy 26.44 7.78 24.16 9.75 2,51
- _ Class. (5a): 2,40 2.00 1.97 2.07 1.65
b - . Clags. (5b) 4.29 1:66~ | 3.92 6.98 .20
; Con. Vol. 5.71° 3.97 15.00 6.14 | 121.30%
4 . Con. Vol. (4) 5.59 - 4.44 11.37 11.66 16. 15%*
3 . Bd. Rot. _ 18,05 - 4;98 | 23.13 4.96 39, 17%*
; . . Con. Len. 9.47 </““7.6o 17.91 7.25 48 Ltk
] Rod Sec. .| 16.65 7.01 " | 18.11 5.35 2.04
L\ ¢h. Crit. . 1.81 .87 | 2.7 3% 10. 56%*
L { ' ,Con. Ligq. 15.27 7.15 18.76°  4.10 13.46%%
e . Beads - 1.04 1.56 [ 3.88 4.65 25. 144k
) Wt. & Vol. °| 23.05 11.85 | 35.83 -« 16.55 29, 54%
- Inters. 18.15 -3,96 | 21.11 5.54 - 14, 19%*
b " Sq. Rot. 2.03 1.44 - | 3,80 1.77 45.22%% -
1 2-3D 0| 6.47 1:88 8.87  8.47 [  5.74%
b Per. Mob. 14.27 7.30 | 25.67  13.31 _42.30%%
; ) Per. Stat. 18.92 9.37 | 31.88 +11.38 | ¥57.98% .
; Chem. : 2.49 .53 2.96 2.18 3.25
~ . [ - 0 - -
E  df=l,148 )
* h *p .05
L < wkp < .01 '
. / _ N o
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Variable Source of M8 F Ratio Adjusted Means
. Variation ) Blind Sighted
Con. Sub. B 126.76 3.75 15.60 17.44
W 33.82 - )
1 tol B 141.14 42,93%% 9.52 11.46
W 3.29 o
Sugar Wt. B 477.25 32.46%* 5.34 8.90
: W 14,70 . :
Sugar Sub. B 27.14 3.92% 7.95 8.80
’ W 6.93 .
Sugar Vol. B 125.05 35,76%* 1.90° .3.73
i : W 3.50 .
Com. Wt. B 580.75 12,96+ 12,78 . 16.71
’ . W 44,81 ' v
Term B 189.14 11,67%* 22,14 24.38
SR W 16,20 )
Class. (3) B 9.51 -7 .56 16.37 o 16.88.
W _17.14 . - .
Clags., (4) B 191.75 3.16 26.39 24,13
) W 60.72- )
Class. (5a) B 10.76 3.06 2.39 \ 1.86
W 3.52
Class. (5b) B 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) B 1064.06 15,574 5.56 10.89 °
W 68.36
Bd. Rot, B 855,73 46,69%% * ©18.04 22,82
W 18.33 i
Con, Len. B 2387.61 56, 75%*% 9.44 17.42
W 42,07 o
Rod Sec. B 118.06 3.87 . 16.62 18.39
. W 30.49 .
Ch. Crit. B 17.79 34,07%% 1.81 2,50
W .52 . ) . s
Con, 'Liq. B 514,72 19,42% '15.23 18.94
‘ W 26.51
Beads : B 207.06 127, 25%% + 1,03 "3.38
: W .63
wet. & Vol. * . B 581 +85 36.28%* 22.97 35.43
. y W 160.29 - 4
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 :
2-3p B 91.75 44,7 1%k 6.46 8.02
] W 2.05 ,
Per, Mob, B 4163.90 59,927k 14,20 24.72
W . 69.50 . '

Per, Stat,. °B 5978.12 75.20%* 18.86 "31.49
- W 79.49° " L
Chem. B 2,04 4,.53% ~° 2.49 2,72 -

- W 45 i
*b = between groups ' df = 1, 147 -
w = within groups * =.p«<,05 !
. ' 8r - 8 9

v
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ANALYSES OF CGVARIANCE FOR REASONING POINT SCALE SCORES WITH CHRONOLOGICAL AGE
HELD CONSTANT POR BLIND AND SIGHTED GROUPS
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. TABLE 12 ’
ANALYSES OF COVARIANCE FOR REASONING POINT SCALE SCORES WITH MENTAL AGE
HELD CONSTANT FOR BLIND AND SIGHTED GROUPS s
Variable , Source of M5 F Ratio -Adjusted Meang -
_ Variation _ Blind Sighted
Con, Sab, B 147.82 4,36% -+ 15,53 . 17.51
to, 10} 33.87 . _ '
ltol B 146.93 45.5L#% 9.50 11.48
. : W ~.3.23
Sugor Wt, B 486.48 32,91 25.32 € 8,92
’ W 14.78 : A
Sugar Sub. - B 33.71 4.96% 7.90 hﬁ& 8.85
. W 6.80 )
Sagor Vol, B 127.92 36.23% 1.89 . 3.7
L] 3.53 ii .
Con, Wt, B 619.03 13.81%* 12.71 16.78
, ) 44,82 , .
Tern B 202,91 12,.31%% 22,10 24.42
A 16.48
Class. (3) B 13.35 .77 16.33 16.93
St W ~17.24 . :
Class., (4) B 160.25 2,68 26,29 24,23
~ S W 59.89
~ Class. (5a) B 9.88 2.82 2,38 1.87
T W 3.50 _ -
Class. -(5b) . B 41,23 10, 58 4,27 3,22
: W 3.90 R
Con, Vol. "B 3056.62 126, 32%% 5.66 14,69
) W . 26,20 L )
Con, Vol. (4) B 1089, 58 16.07%% 5.52 10.93
, W 68.38
# Bd. Rot, B 876.66 48.10%* 18.01 22,85
W 18,22
Con, Len. B 2460.98 . 59,86%% 9.37 17.48
, W 41.11 _ ‘
, Rod Sec. B 134,60 T 16.56 - 18.45
W 31.00
¢h. crit. B 18.60 35, 21 1.80 T 2,51
: ‘L, W . .53 :
-Con. Liq. B, . 550,36 21,10 15,17 19,00
i W 26,08 4
Beads by B 212,18 128, 59 1,02 3.40
} & W 1.65 '
Wt. & Vol, B 6121.43 39,45 22,81 35.59
‘ W 155.18
Interg, B 300. 24 15,44 18.10 . 20.94
' w 19,45, . .
8q. Rot. ) 108,29 55.33%# 2,00 © 3,70
W 1.9 - ‘
2-3D B 95,71 47.09%% 6.44 8.04
. ¥ W 2.03 . -
Per. Mob. B 4357.44 64 .43 14,08 24,87
' W 67.63 " ®
Per. Stat. "B . 6204.75 80,60 18.74 31.61
W 76.99
Chem. B 2.30 5.21% , 2,48 2.73
W 44 ‘
b= b&iween groups df = 1, 147
w = wilhin groups ¥ = p<c.05
. ' ** = p<.0l1 )
- 82 9 O :

Y




- b= Between groups, df = 1, 146
o w = within groups *wp <& .05
Rk =

p < .01

a TABLE 13
o AHALYSES OF COVARIANCE FOR REASONING POINT SCALE SCORES WITH CHRONOLOGICAL
* ', AGE AND MENTAL AGE HELD CONSTANT FOR BLIND AND: SIGHTED GROUPS
v 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 : :
Itol . B 416.99 .  45.25%% 9,50 11.49
, W . 3.3 - ,
: Sugar wt. . B %66. 57 31. 54*% ~ 5.35 8.89
A ‘ W 14.79 ’ ,
\\, Sugar Sub. B 31.95 %.68% 7.91 8.84 \
o . W . < 6.83 f ‘
“Sugar Vol. B 121.39 34. 56%% 1.91 3.72
) W 3.51 , ‘ ’
Con Wt. B 593.78 13.19%% 12.75 16.75
- . W 45,01 - - ,
Term ) B 183.74 11.27%% 22.15 24.37
W 16.30 ‘ -
Class. (3) B 10.51 V61 16}?6 —16.89
W 17.26 - .
Class. (&) B 160.03 2.65 26, 30 24,22
.- ' W 60.30 . ____
: Class. (5a) B - 9.70 2.75 2.38 1.87 .
: W 3.53 .
Class. (5b) T B %0.37 10.29%* %.27 3.23
W 3.92 '
Con. Vol. B. 3034.89  124.58%* 5.65 14.70
W . 24.36 ‘
" Conm. Vol. (4) B * 1069.51 15.55%* 5.54 10.91
W 68.79 -
Bd. Ho6. B 870139 47.04%% 18.01 22.85
) W 18.95 ' L o o
Con. Len. B 2497.23\‘_h§;?o.72** 9,32 17.53
: W 41.13 . ‘ . .
‘ Rod Sec. - B 114.68 — 3.74 16. 18.39
7 W 30.69 .
v Ch. Crit. B 17.65 33.57%% 1.81 2.50
‘ W .53 ~ -
4 Com LIq. B 546.26 720.80%* 15.17 19.01
’ W 26.26
Beads B 205. 14 125.22%% 1.03 3.38
- W 1.64 S
Wt. & vol, —B 6214.01 39, 94%% 22.73 35.67
- YL W 155.57 .
‘ ' Inters. B 329.32 17.35%* 18.03 —21.01
W 18.98 , -
Sq. Bot. - B 109.46 55.77%% 1.99 3.71
' W 1.96 .
2-3D B . 94.21 46.05%* 6.44 8.04
W 2,05
Per. Mob. B 4341.49 63.79%* 164.67 24.88
W 68.06
Per. Stat. B . 6233.70 80. 65%* 18.69 31.65
‘ W 77.29 A \
Chen. B 2.43 5.50% 2.48 2.73
~5 N W b4 : ‘
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R - TABLE 19

>
LS

ANALYSES OF VARIANCE FOR MORAL JUDGMENT POINT SCALEJSCORES
. FOR TOTAL GROUPS OF SUBJECTS, SIGHTED’'AND BLIND

L) P . o
- .

. < . . .  N=75~ .
T .Variables _ Blind ~ _ Sighted )
- e X S.D, X S.D. T

A 2 s !

Lying Story #1 2.80 .41 2.80 . 50 .00

» . Lying Story #2  [2.11 .85 7.48 91 | 6.79%

Lying Story #3 1.99 .99 2.39 93 6.49*%

. »/- $ - o ) L

" .Justice #3 . 2.1% .73 2.52 .92 ., 6.04% .
VR . B

o Justice #4 11.84 .85 2.00 1.05 L.04

T, -

Y ° glumsiness #l 2.23 .9 1.01 1.96 2.82
\ b - . - o B 4. .
~  Clumsiness #2 ,  |2.31_ D4 2.20 .99 .46
- o A N - e
2 - Clumsiness #3 2.20, 97 | 2.41 . 97 '1.80
~ . Cluhsiness 72 |, 2.78 .61 2,95
, Climsiness #5-  2.27° - .95 .37 :
_ .Collective . ‘ ’ A
3 Responsibility #1'|3.'55 - 96 3.84 .57
. _Collective s ) ' ,
Responsibility #2 [2.31 _ 84 2.19 1.37 &
Collective’ ; ; L
. ‘Respopnsibility #3 |3.43 .82 3.32° 1.10
Y~ Has Rules 2,52 .60 2.81 .54 9,93
¢ ” L} ! ) . .
Changes Rules 2.23 .69 - 2.04 .69 2.76
. \ . ' €
df = 1, 148 . , :
S © % = p .05 . v
l Nt = E (,01 . .
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_ TABLE 25
ANALYSES OF VARIANCE FOR MORAL CONDUCT ON DICHOTOMOUS SCORES -
< ,/// OR BLIND (N=75) AND SIGHTED (N=75)
/ SUBJECTS -
f// Variables ‘ __%ﬁ?nd | - . _Siéﬁtéd'(
‘ - X s.D. X s.0. T
1. Self Control . .85 .36 \ .89 .314 .54
2. Honesty 97 .16 .76 43 16.16%%
3. Money Return (1) .77 .42 8 39 .36
4. Money Return (2)1.00 o' a1 .39 "‘ 2
. 5. Michap = . .69 .46 .84 37 h.5gx
6. Gheat (1) ~ ~_ .68 47 88 .33 9.16m
7. Cheat (2) .87 .34 .89 . .31 . .25
8. Cheat (3) .87 .34 .95 ¢ .23 2.85
9. Cheat (4) - .21 4L 5 Ab 58.96%% .
10. Cheat (5) .31 K\J- 46, .52 .50 7.20%%
11. Hr. Gl. ) .73 .45 .92 27 9.58%%
12. ﬁr.'Fl. (Zs'r’f\<<93 .25 ) .87 .34 1.85
13. Hr. Gl. (3) .76 «.43 .84 37 1.49,
’14. En;elope .96 20 .89 | 31 2.37/
' — 7

2 On the variable, Money Return (2), blind subjects obtained a
perfect score; for this reason, analysis of variance techniques
were inappropriate. Therefore, a Mann-Whitney U test was performed.
The resultant U = 2325, p < .0l. . . . -

.

%p < .05 *¥p < .01 ' | oo
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| . . TABLE 26
) T - PERCENT OF BLIND AND SIGHTED SUBJECTS
. FAILING ONE OR MORE MORAL CONDUCT TASKS
° . ‘“., ’ - ’
7 . Percentage Percentage Percentage
- Age Range 7 of . of of total |
- Blind Sightec Sample’
A
. h o A Q
6-10 - 96% - 967 967%
10-14 967 "o, 6% 86%
14-18 \ 967% 64% - 80%
A ; « 4
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TABLE_28

" PREQUENCY OF MORAL CONBUCT vmg'uoms OVER THREE AGE RANGES

* /-\'\Foa BLIND AND SIGHTED SUBJECTS
Number - Blind - Total - Sighted - Total
of 6-10 10-14 14-18 Blind 6-10 10-14 14~18 Sighted
Viqlations‘ .
0 "1 1 3 9 16
1 2 b . 11 9 15
2 1 /éj 11 3 , 11
3 8 3 18 2 |1
e | s % |
| 0 ' 6-\.
0 4\ |
0 0
o | 1
o | 1

-
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TABLE 31,

’
FREQUENCY ~OF FAILURES ON MORAL CONDUCT 'PASKS

FOR BLIND ZXND SIGHTED (75 BLIND‘AND 75 SIGHTED)

¥ N .+ SUBJECTS -

Y

.Variable

£

G : o - N

. Blind $ighted Total

L
v

C.hi.x2

‘”Self Control o 9 20 . .06 -
. to ' T, - g S !
Honesty ’ , 19 21, © 14.17%* t
e ; / ,..;;_:-V . _”‘., ,; ' oy . o o ‘
Money Retutn‘(l) ‘1. 130 300 - .38 .
5 T [ Lot oo M o

»/,

!;“/

* HE. Glass (3&1 L isr a3 m

'  EnveJo§e5 ‘.f' "é‘ ) ._Zil,r--;;

"o, Y13 a3,

Yy

Money Rqsh?n_(z)'%fv;
' -
f_;3£
v_:“17f
w
5 .87

/

Hr._Glass CZ) . 1.'l 5

_Toﬁal ]

Bl

B Y

§ 59**" .

6. 43** . o

P o o - an e

N P

-“;27" ' e

' . 1-19'

38.62%k ¢

7.61%*-

-~

z 6}$6**'
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- .o . TABLE 34 * v T )
@LYSES OF COVARIANCE FOR MORAL CONDUCT POINT SCATE SCORES
' ~ . * WITH MENTAL AGE HELD CONSTANT FOR BLIND AND SIGHTED .
S ~ i %, SUBJECTS =
. Y . . . ° .
Variable - . . Sourcde of _ MS T ‘{;djust:_ed Medns
i . Variation Ratio “-iBlind Sighted
‘1. Self control ° .B, Grps .07 . .61 .85 .89
: ‘ ¢ W. 6rps . .11 - .
2. Honeaty -, B.'Grps 1.62 16.19%* 97 . .76
_ W.<Grps- .10 ~ -
3. Money Return (1) B..Grps ° .82- .52 .77 .82
: ‘ : ; W. Grps .16« .
4. Money Return (2).. B. Grps . 1.22 17.46%% 1,00 _ —82—
v : : W. Grps .07 L ‘ -
5, Mishap B. Gxps .86 4,96% .69 -7
' W. 6rps . .17 ' .
. 6. Cheat (1) B, Grps 1.60 10924%x .€£8 .88
. W. Grps. - 16 .. . _ '
7. Cheat (2) B. ‘Grps .03 .25 .87 ,.89
’ ’ W. Grps™ =~ .18° ,
8. Cheat (3) B. Grps .26 3.22 .87 .95
) , W. Grps .08 -
- 9. Cheat (4) B. Grps 10.84  60.93%* .21 .75
~ - ' W. Grps .18 g
10. Cheat (5) B. Grps ' 1.80 7.91%% . .30 .52
S : ' ' W. Grps .23 0
to 11. Hr. Glass (1) °  B. Grps 1.32 9,674~ , .73 .92
) - “_“ ’ W. 'Grps .14 ' w T
. 12, Hr. Glass (2) B. Grps .16 1.75 .93 .B7
- o e " W. Grps . .09 o ;
R 13. Hr. Glass (3) . B. Grps .26 1.67 .76 84
BRI W. Grps 16" < '
N 14, Envelope B. Grps .17 2.44 . 96— .89
W. Grps 007 ' '

df = l,z 147;. : B = Between gropi)s ,
. - *p < .05 . ¥ = Within groups A
*% p < .01 o :
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‘ TASLE. a5 | - e
ANALYSES OF COV’ARI'ANCE I'OR POfN’-I‘ SCALE SCORES WITH MENTAL AGE s
’ AND CHR’IOLO«GICAL AGE HELD CONSTANT FOR BLIND AND SIGHTED X e
. T SUBJECTS T : .
L , . . . "
Variablesd - .- Source of MS F Adjusted’ Meams .. . "/
. , Variation ‘Ratio  Blind - Sighted I
- .~ ’ . . . . -
1. Self Contrdél ~ - B. Grps . .10 91 - . .85 .90 ) e ‘
: W. Grps .11 : R S
. 2. °Honesty B. Grps = 1.59 15.81%% . .97 *.76 ' .
’ W. Grps .10 ,
'3, Money (1) B. Grps ,08 .52 L7 .82 *
‘4. Momey (2) B. Grps 1.20 17.02%* 1.00 , .82 B
Lo g W. Grpg = .07 - A
) 5.0 ,t’IiBhap B’ Grps 092 5030* 069 " 085 . o P
. W. Grps W17 . . _
;' -Cheat (1) B. Grps 1.65 10.56%%* .67 - 89 /k/
» A W. Grps .16 . ,
» 7. Cheat (2) B. Grps .02 .20 .87 89 ’
" g ' W. Grps 11
8. Cheat (3) B. Grps . .28 *3.35, .86 .95 /
. ‘ ‘We Grps .08_‘ N
9. Cheat (4),° B. Grps 10.73  59.92%% .21 .75 :
: ' W. Grps .18 c ’
3 10. "Cheat (5) B. Grps 1l.61 7.11%% .31 .52
s Y. Grps .23 . '
A 1+. Hr. Gl. (1). B. Grps '1.31 9,48%% .73 .92
F S : W. Grps  gl4 ,
12. Hr. Glo (2) Bo G'l‘.'pS "01[‘ 1.59 093 .87 )
i - . ' W. Grps .09 o
4 13. Hr. Gl.. (3) B. Grps .25 1.58 .76 .84
' . W. Grps .16
14. Envelope B. Grps .15 2.17 .96 .90
L — [ ___‘Lc_rp§ - ,‘.97,4
: > . K b B T R —
df = 1, 147 } = Between -groups : ‘
*p < .05 W = Within groups _ =
*%p < .01 ‘ .
4 1]
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TABLE 37 \%
. Q y
FACTOR STRUCTURE OF POINT SCALE SCORES FOR‘BLIND SUBJECTS ON 38

REASONING AND PSYCHO-EDUCATIONAL MEASURES '
bl " L

—

& . - :
Variable ‘. Loadfng _Eigenvalue

Factor 1 : ) _

Major loadings from seven coaservation assesaments combine to
represent Piagetian '"reversability" of thought at the concrete and

formal level, -

Conservation of Substance .81 8.38
Sugar Substance : : co .63
Conservation of Weight .77
Conservation of Volume (1-3) ° .50
Conservation of Length Y ) §
Rod Sections ' .72
Conservation of.Liquid - .66

Factor 2

Negative loadings from WISC and WRAT (adapted for use wiﬁh the
blind) subscores combine with positive loadings from CA, MA, and a-
Piai?;ian classificatory task,

Wechsler Information -.53 “ 3.65
Wechsler Arithmetic ‘ .67 '
Wrat Arithmetic -.75
CA .69
"MA +60
Class Inclusion Beads ; .38

Factor 3 &

Subscores on the WRAT combine to suggest language arts ability

WRAT Spelling «85 $t 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

. i 107
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B S5 ‘
' TABLE 37 Continued :
"J t‘ ) - - 7
‘ . . Wariable . ‘ "Loading Eigenvalue
/ - ‘ %1 M \ﬁ
o Factor 5 - ’ 4 ' g ' |
. - . . - f
Basic or initial ability in concrete reagsoning is defined by
. e tasks involving numerical correspondence, hierarchical clagsifica-
tion, subcategorization, and memory and mental imagery,
. N i ) . ) > ‘N .
i N ‘ . One-for-One Exchange .51 1.5
* Term-torTerm Correspondence .39
. Animal (3) © .52
Rotation of Beads .53 ; |
Changing Criterion .62 ﬁ
Class Intersection .58 :
Changing Perspectives (stationary) .53
Factor 6
Abiiity to dissociate .notions of weight and volume and engage
in formal or abstract thought is represented by the factor, .
. _ i .
Congervation of Volume (4) .72 1.47 L

Weight and Volume .61
Factor 7
R ﬁhderatanding,of spatial relationships, hierarchical classifi-

cation ability, and Wechsler measured comprehension define a factor
suggestive of analytical reasoning.

Wechsler Comprehension .42 1.29
Animal (4) ‘ . .54
Animal (5a) ‘ _ .37
{ ‘ Animal (5b). .51
'~ Rotation of Squares : .43
Change from 2 to 3 dimension .56
Factor 8 , %

|
\
|
|
| i
Major loadings are contributed by scores on measures requiring
thought which 1s trangitory between concrete and formal or abstract,

Sugar Weight 79 0 1.22
Sugar Volume ) .72 ,




R TABLE 37 Continued ‘ )
¢ , % -

&

Variable Loading . ¥igenvalue

o

@

3

Factor 9 =3

%?gf.y

Scoreg which tapped the recall of dfgits and the ability to engage
in mental imagery which involved clranging perspectives combined to
indicate skill in grouping obj ts and numbers in situations, involving
ghort term memory. . \ L . R

Wechsler Digit Span : ] .73 . 1.1%
Changing Perspective Mobile 47

Factor 10 ' ) ' ‘ N

Verbal facility was indicated by loadings from Wechsler meéaurea
of verbal ability,

. ' . ALY .
Wechsler Vocabulary .g; ) 1.03
Wechsler Verbal IQ . .64, :
" Q}g,’?

N S

109 ST




. o TABLE 38

FACTOR S?RUCTURE'ﬁ% POINT SCALE SCORES FOR SIGHTED SUBJECTS ON 38
REASONING AND PSYCHO-EDUCATIONAL MEASURES

ik

%

-

Variable . Loading Eigenvalue

.

Factor 1 ~ . , ;uf“

Reéversability, the ability basic to comservation tasks,is rep-
resented by major loadings from the congervation tasks., Loadings
. from two classificatotry tasks serve to denote the relatiBnship
between flexibility and reversability of thought,

— _ cA : .42 " 11.29
' : Congervation of Substance 8 y
. One-to-One .

Sugar Weight ' ' o .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

Conservatiop.of Liquids .77 ¢
o Class Inclusion AR Y
. ’ Rotation of Squares . .37

a 0 .
Factor 2 o " e

'Academic Aachievement is indicated by loaaings from the three
WRAT subtests and from Wechsler Arithmetic.’

° Wechsler Arithmetic ] -.59 3.38
WRAT Spelling -.74
WRAT Arithmetic -.69
WRAT Reading = -.73
Factor 3 : : ‘ e R
. .
, A Wechsler Verbal factor had loadings fromifffhiisé%égéprehension,
Verbal. FQ and MA,
r’Qn . = : . )
Wechsler Comprehension ' .77 2.22 '¢
Wechsler Verbal IQ . .63 - :
MA ' - , .50

118 R
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TABLE 38 Continued
' . ° o~ ,
;‘ \h ‘I I
- variable Loadings Etgenvalue
. - L ]
X R g
Factor 4 oot
o : ‘ b S : .
The factor, which was defined by Piagetian measures -of “hierar-
, chical clasgification gad combinatory logic and Wechsler similarities ‘v\;
was repregentative of advanced logical reasoning. 3 ’
imilarities AR YA\ 2.17
Animal (3) g .70
Animal (4) . W .75
Animal (5a) © %43
" Agimal (5b) .63 :
- Chemistry _ 41 <. )
4=/ , ! . 3
. Factor 5 o T : ‘ :
s Four measures of formal thought combined with a tésk involving
%% simultaneous classification on two criteria to define the factor.
i : < - ‘
Conservation of Volume (1-3) .52 1.49 $
Conservation of Volume (4) .81
Weight and Volume ' .75
', Intersection of Classes ‘ A4
2-3p, . . .40 ‘
Factor 6 .
A verbal factor was defined By‘loadings from Wechsler verbal
subtests, Information and Vocabulary, .
4 : ! ’
. i Wechsler Information .79 1.35
-~ ~ Wechsler Vgggbulary .61 ‘
Factor 7 . %{
. A Wechsler measure of short term memory and a Piagetian me&sure

. of perceptual mobility- combined to define the factor. ‘ s
' Wechsler Digit Span 72 1.28 s
Changing Perspectives - Mobilte . .43 '

. -~
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TABLE 38 Continued

n Variable ’/’ , Loadings Eigenvalue
Factor 8 . v . '
. ) _"/ . . ’ . . R )
- ﬂ . The factor was defined by three Piagetian measures of spatial
relations and one Piagetianimeasure of formal reasoning, -
=2 ' Sugar Volume N .56 “ 1.05
Rotation of Beads .59
Square Rotation ‘ .36
¢ = Changing Perspectives - Stationary 44
cA B 44
e
b 4

%




TABLE 38

OONGi’\UENCE MATRI}i FOR FACTOR MATRICES OBTAINED. TFROM SIGHTED SUBJECTS"

(N=75) AND FROM BLIND SUBJECTS' (N=75) SCORES ON REASONING ASSESMENTS

AND PSYCHO-EDUCATIONAL MEASURES

4
TACTORS FACTORS FOR SIGHTED
£ FOR . | :
. _BLmp | 1 2 3 4 5 6 1 8
1 .90 .06 .29 42 47 17 .34 42
2 .37 .66 - .0 ' .3 .12 -.31  .09. ;42
3 .03 -.76 .12.  L07_ -.03 .38 14 .06
4 |.1 0 -.02 .06 .32 .06 .06  -.06 . -.05,
50113 .03 .1 51 .43 .08 3953
6 29 .10 -.04 .32 .60 05, .18 - .16
| 7 |.s8 .10 .51 .60 .50 .1l A9 .4b
¥ .16 .34 .05 .08 .34 21, =04 36
. 9 26 -,18 .26 .21 .07 .15 .66 .05
d X )
10 .07 -.37 .37 16 .14 .6§f' .06 -.13
4
QJ 1}
q
— ) k) " .
d
b :
. o '
: . 121, o
: LY -
= lr13‘,‘ %
‘:'— ¢




d TABLE A

'INTER-RATER.RELIABILITY FOR POINT SCALE SCORES

Rod Sectiops 3) .
A ~

' ~ FOR REASONIN?ﬁXARIABLES
e
. Rater 1
_Variables ﬁb»“i. s C_ Rater 2_
. — : E\ N
Con. Sub. (1) 1.00
Con. Sub. (2)° 1.00
" Con. Sub. (?) i . 1.00
1 tol (1) ™ .98
V1 to 1 ¢2) ~ : .98
Sugar (1) ,/ . e .99
Sugar (22 . .99
. Sugar (3 - .99
Sugar (4) . 1.00
. Sugar (5) 3 ¢ 1.00
Con. Wt. (1) 1.00
Con. Wt. (2) 1.00
Con. Wt. (3) 1.00
Term to Tenm (1) 1.00
- Term to Term (2) .99
Term to-Term ¢3)° .95
Term to Term (4) 1.00
Animal (3a) 1.00
. 'Animal (3b) 1.00
_Animal (3¢) -+ 1.00 .
Antmal (4a) 1.00
Animal (4b) ~ ., M , 1.00
. Animal (4c) - Tk 1.00
Animal (4d) . .94
Animal (4e) .99
. Animal (4f) 1.00
Animal (5a). 2 1.0
Animal (5al)’ .99
Animal (5b) .99
Con. Vol. (1) " 1.60
. Com, Vol.(2) - . W93
- Con. Vol. .(3) I.00
" Qon. Vol..(4), - v o+ 1.00 .
) ;iﬂ? JYol. (5) , « " el - 1.00
‘+ “Com.Wol. (6)~ ~ . 1.00"
-Gon. Vol. (7) - - o 1.bo
4% Con. Length (1)= 99
. Cbn. Length (2) L 1.00
~* cot; Léngth. «(3) ' 1.00
RGA Sectfons (1)° - - 1.00
- Rod ;Seetidons (2) - - | ' . 1.00
1-09 »

-
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TABLE A (continued)

-5
7-2
3-6
4~5
6-2

v 1-7
b7
3-5

’ Rater 1

Vatiablgs - Rater 2
; Comn.. Liquid (1) .98
“Con. Liquid (2) 1.00
Con. Liqnid (3) T 1.00
" We. & Vol. (1) R . 1.00
Wt. & Vol. (2) - 1.00
We. & Vol. (3) 1.00
We. & Vol. (4) '1.00
We. & Vol. (5) ©© 1.00
We. & Vol. (6) - 1.00

@2 wt. & vol. {7) . 11.00
Wt. & Vol. (8) 1.00
Chemistry 1.00

Coordination of Perspectives%
v Presentation .96
Positicn (1) .

. Position (7)

e - Position (6)

. Position (5)
Position (0)
Position (4)
_Posjtion (3)
Position (8)
Picture (4)
Picture (5)
“Picture (3)
Picture (6)
Picture (2)
Picturel(7)

- Picture (1)
Picture (8)
+" 2~3 dimension
2-3 dimeénsion
- 2-3 dimension
2-3 dimension
Intersection of Classes

. 1.00
1.00
1.00
1.00

- ‘09.9
1.00

1-00 M

1.00
.98
1,00

1.00 -

.99

.99

1.00

. 1.00

, . 1.00

(1) : 1.00
(2) , L .92
&) - 1.00
(%) - 1.00

~ © .94
.00

1.00

.94

1.00

1.00

1.00

1.00




. " TABLE B-
, /, _ :

R © ' GENERAL CONVERSION TABLE FOR STATUS INDICES

I3

¢ - . N

"~ Index Relative Social Class Break Points ji Life, Intervals
Score . Status Prediction and Intervals of ¥ Style Employed in
' Level . Indeterminancy 3 Correlation
] .

12 A+ (o) - S , )
13-17 A . Upper Class 12--22 Superordinate 16 plus
18-22 - A~ : ’ S o17-21

g 8 i (23——24) -t
23-27 B+ (UM) . 22-26
- 28-32 B Upper-Middle 25--33 - Dominant. UM 27-31
- 33-37 B- . o : 32-36
1 - (34--37) ===~
.7 38-41 "G (y 3 T / 37-41
42-46 . C Lower-Middle .- 38--50 . Dominant IM 42-46
47-51 .C- ' : : ‘ 47-51
(51-=53) —==~~
52-56 D+ (UL) ‘ 52-56
57-61 D Upper-Lowdr 54--62 Alternate 57-61 .
- 62-66 o D o ’ ' 62-66
o m— e (63--66)—=—=—- -
67-71 B+ ~(LL) - 67-71
72-75 E Lower-Lower 67--84 Deviant 72-76 .
76-84 E- ' ' : 77 Minus
. )

T ‘ AInsufficient research has been done in life styles or in class-
. typed value ciientations to give precise break points for conversion of total
-index scores to classificatory terms. . . . The intervals, of indeterminaney,
~ shown in parentheses, often represent the index scores of persons who are "

: :‘chgnging status or shifting from one life style to another (mobility).

.~ "Note. From "The Meaurement of Social,S;atué" by .C. McGuire and G. D. White,
. Research Paper in Human Development, Number 3. Laboratory of Human Behavior,
- Austin, Texas: The University of Texas; 1955. - :
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