REVERSAL AND NONREVERSAL SHIFTS [N INDIAN

AND WHITE CHILDREN

by
HERBERT WILLIAM KEE

B.A., University of Toronto (York University),
1963

A THES!S SUBMITTED 1IN PARTIAL FULFILMENT OF
THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF ARTS

in the Department
of
Psychology

We accept this thesls as conforming to the
required standard

THE UNIVERSITY OF BRITISH COLUMBIA

April, 1966



In presenting th|s thesns .5 partial fulfilment of the
requirements for an advanced degree at the - Unuversuty of British
Columbia, | agree that the Library shall make it freely available
for reference aad study;'.l furtherﬂagree:that permission for
extensive copying of this theS|s for scholarly purposes may be
granted by the Head of my Department or by h|s representatlves
It is understood that copying or publlcation of thlS thesis for

.financial gain shall not be a]]owedwnthout my written permission.

Department of ()Mc

) OJ ,
The University of British Columbla
Vancouver 8, Canada

Date («b}\)@-/k/Q 29 ; \C('(_,C;v




ii

ABSTRACT

This study was designed to explore speclfic aspects of the rela-
tionship between language and cognitlon. Comparisons of a normal copu-
lation with ponulations deficient in verbal ability provide Informa-
tion relevant to the qualification of this relationship. 1In this
respect, B.C. Indian ch!ldren were an appropnriate group for comparison
with normal white children since they are apparently deficient in
verbal development. |t was ccensidered worthwhile to determine if there
are cognitive differences between Indian and white children and if there
are, to determine if +hese differences can be attributed to differ-
ences In verbal abllity in the form of verbal mediation. Evidence of
verbal mediation is assumed to be exemplified In the relatively greater
ease of executing a R over a NR shift., In a 3 x 2 x 2 factorial
design involving age (7,8,9), shift (R-NR), and ethnlc group (indian-
white), it was hypothesized that there would be & significant inter-
actton between shift and‘efhnic group.

A ftotal of sixty-seven Indlan and fl!fty-one white ehildren was
ianiaIlyv+es+ed. However, nineteen Indian and three white eh!ldpen
falled to learn the ffrsT discrimination to eriterion within the
limit of one hundred trials. The‘dtfference between these proportions
was hlghly significant. Analyses were conducted for the resulting
self-selected sample of forty-eight Indian and forty-eight whife chii-
dren who succeeded in attalning the first criterion and who went on -
to the shift task. On originai learning, there were no significant
differences or interactlions for thls self-selected sample. On the

shift, there was a significant main effect only for the shift factor,
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with the R shift performance being superior to MR shift performance
for both ethnic groups. There were no differences between Indians and
whites in overall performance or in the relative difficulty of R and
NR shifts.

Supptementary analyses were performed to explore other possible
differences. It was found +hé+ the white children were relatively
consistent in fhel5peed with which they learncd both the coriginal dis-
crimination and shift while, in contrast, the Indian children were
not, Those Indian children who were "fast" in orlainal learning became
"slow'™ on the shift, whereas those who were''slow™ in original learning
became “fast" on the shift. On the basls of post-experimental
card sort and verbalization tests, it was also found that the shape
dimension was more salient than the size dimension and that Indian

“children were not as successful in glving an appropriate overt label
To the triangle concept.

The.specifig hypothesis that there would be a2 significant inter-
action between shift and ethnic group was not supported. However, in
general, The results from the supplementary analyses and the fact that
significénfly more Indian than white children failed to reach the first
criterion suggested that there ware coéni*ive differences betwoen
Indian and white children. There was no specific evidence To support

a mediational deficiency interpretation of thsse differences.
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CHAPTER |

INTRODUCT | ON

Although an Intimate relatlonship between +the development of
language and cognitive development Is generally acknowledged, there is
[i++le concensus concerning the nature of this relationshlp. One
promising, but as yet, controversial approach to this problem ls in
the developmental study of medlation In a variety of learning situa-
tlons. Of immediate interest s the mediatlonal deficiency hypothesis
(MDH), whlch proposes that relatively early in human development, there
Is a stage in which verbal responses, atthough available, do not serve
as medlators between external stimull and overt responses (Kendler
and Kendler, 1962; Kuenne, 1946; Reese, 1962). This hypothesis has
important assumptlons and lmpllcafions. I+ assumes that medlation
does occur and that mediatlion Is essentlal in many problem solving
tasks. Also, it Implles that mediation is necessarily verbal. The
Important problems and Issues generated by the MDH are qulite evident.
How valld is the mediational Interpretation of behaviour In certain
. problem solving situations? Is mediation necessarlly verbal?

One attempt to furnish relevant Information Is made by H.H.
Kendler and T.S. Kendler, among the foremost proponents of the medla-
tion position. Employing Inferences from studies Involving reversal
(R) and nonreversal (NR) shifts, they present a substantlal amount
of evidence to support the position of verbal mediation. Their
research is signlflcant for the theoretical conceptlon of the role
of language in cognitive development. [t would therefore be worth-

while to assess thelr work the¢roughly.
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The primary purpose of thls thesis is to describe a study in which
cross~cultural comparisons on R and NR shlft performance are mace. In
the following introductory section, a general framework will be pro-
vided by a review of the language-thought issue and a dlscussion of the
MBDH. Subsequently, the relevance, ratlonale, sevidence, and criticlsms
of R and NR shift studies will be discussed. More speclfically,
single unlt (S-R) and mediational (two-stage) interpretations of shift
differences and experimental evidence‘for and agalnst medltation theory
will be considered. Finally, the reasons for studylng B.C. Indian
children wlil be outlined and consequentliy, the hypothesis of the

experiment wlll be made expliclt.

Language and Thought

To say that language and cognitlon are closely related does not
explain the relationship. More speciflcally, we observe that there
are qualitative differences between younger and older chlldfen In per-
formance on a number of cognitlve Taskg and that this performance lm-
proves concomitant|y with the acqulsitlion of lanquage; but we cannot
make causal Inferences on the basis of such observations. Two divergent
schools of thought seek to clarify the nature of the [anguagefCOQni—
tion relationship. One claims that the development of cogni+fon.depends
upon the development of language. The other proposes that language
expresses changes occurring in non-linguistic cognitive development.

Piaget, one of the foremost exponents of the latter position, has
presented much evidence to support his contentions that "la pensée
précede le langages " (Piaget, 1954, p. 54) and that language Is essen-

tially "a symptom of underlying orientation™ (Flavell, 1963, p. 271)
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A more specific statement is given by Bellin:
...The Geneva group is committed to the view that
verbal processes become articulated with logical
thought only after the development of (nonverbal)
infralogical and logical schema (Bellin, 1965, p.
319).

Quite similarly, according to Bruner (1964) in his rev}ew of a
snumber of recent experiments, language is the ultimate stage in a progres-
sive development of the various modes by which experiential informa-
tion Is represented, integrated, and transformed. It is t+he ool
by which the child is "released from immed?acy” (Bruner, 1964, p.

14) and enabled to engage in symbollic cognitive activity.
In contrast, the other school of thought emphasizes the Importance
of language in the developmental aspects of both cognitive and physical
activity (Kendier and Kendler, 1962; Kostyuk, 1959; Multer jne Humphrey
1951; Reese, 1962; and others). Luria for example, draws attention to
the importance of this abstracting and generalizlbg function of
language ..
.... 1T becomes aiso a means whereby he (the child)
organizes his own experience and regulates his own
actions. So the child's activity is mediated through
words (Luria, 1957, p. 116; also Luria, 1959).
Similarly, Liublinskaya concliudes that,
The introduction of lanquage into the process of
visual discrimination re-structures the whole ac-
Tivity of the analyzer and the whole process of sense
perception...Simple differentiating -- discriminating
-- turns into a reasoning operation, that of compar-
ing. The child learns to isolate common and dis-
tinguishing features In two similar stimuli
(Liublinskaya, 1957, p. 200).
One of the outfgrowths of the emphasis upon language Is the MDH.
To reiterate, the MDH purports that relatively early in human develop-

ment, there is a stage at which verbal responses, although available,

do not serve as mediators. Two major sources of evidence are germane
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to this hypothesis. The first, as is apparent from preceding discussion)
involves the study of children before, during, and after the acquisli-
tion of language. To a large extent, studies utiilzing this approach
provide information that is directly relevant to the MDH: many of
these will be discussed in greater detall later. Ths second major
source of evidence furnishes information that is both directly and
Indirectly partinent to the MDH. |+ involves the examination of various
populations that are, or at least supposedly are, deficienf in language
in order to determine if cognitive deficiencles exist, and If they
do, to determine how deficiencies in language are related to defi-
clencies in cognition. For example, studies have iTnvestlgated
aphasics (Humphrey, 195t, Ch. Vii|; Jenklns and Schuell, 1964; Schuell
and Jenkins, 1959) and in concept-formation studies, deaf children
(Furth, 1961 and 1964; Kates, Kates and Michael, 1962; Solov'yev,
1960) and retarded children (Campicne, Hyman ,and Zeaman, 1965; Milgram
and Furth, 1963 and 1964; Zeaman and House, I963). Some of these will
also be considared later.

A third possible line of research,as yet unexplored, but quite
conceivably pertinent fo the MDH, lies in the study of cross-cultural
comparisons. Heres, it would be worthwhile for example, to determine
if there are cultural differences in performance on various tasks con-
sidered to be indices of cognitive functioning and to see if these are
related to differences in the use of language as a cognitive fool.
Methodologically, the cross-cultural approach poses a problem because
the cognitlive task employed must a2llow inferences about the use of
language and its relation tc mediation, yet preclude the potentlally

confounding effects of differences in the languages themselves. It



5
is in this respect that the comparison of the reclative ease with which
R and NR shifts are made, assumes an important role.

Reversal and Nonreversal Shifts, and Mediatling Responses

The typical procedure of studies involving R and MR shifts conslists
of presenting a two-choice dlscrimination learning task. Usually,
the stimuli vary simultaneously along two binary dimensions. Subjects
are rewarded for responding to one level on one of the dimenslons in
each palr. After the subject learns the Initlal discrimination to a
criterion, the response-relnforcement contingency is "shifted” without
interruption in subsequent presentations. In the R shift, the pre-
viously negative level wlthin the same or origlnally reievanT»dImen-
sion is reinforced., In contrast, a level of the dimension Irrelevant
in origlnal learning (the initial discrimination) is relnforced in
the NR shift! (see Figure |, p. 6).

Preclisely what predictions are made as to the relative ease with
which a shift Is learned depends upon the theoretical position adopted.
On one hand, strict S-R or single-unit theory predicts that the NR
shift Is more easily acquired than én R shift since some of the correct
responses in the NR shift were previously reinforced in original
learning, whereas none of the correct responses in the R shift was ever
reinforced In original learning. Therefore, the habit strength of
the "correct™ response is stronger in a NR than in an R shift at the
tTime of the attainment of the criterion for the first discrimination

(Hunt, 1962; Kendler and Kendler, 1962). Also, where the number of

'Some studies, e.g., Campione ef al. (19653) prodeé other definitions
for the various shifts which, for present purposss, need not be
discussed.
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Fig. |I. Examples of a reversal and nonreversal shlft
(from Kendler and Kendler, 1962, p. 5).

associations between initiating stimuli and overt terminating responses
is calculated, "reversal shifts will affect more associations and
therefore be more difficult than non—reveréal shifts™ (Goss, 1961, p.
259). On the other hand, the Two-s+age mediating response theory
advanced primarily by H.H. Kendler and T.S. Kendler In connection with
R and NR shifts, predicfs that where mediation does occur, R shifts
are easier to learn than NR shifts. Here, the same mediated response
may be utitized in both original learn?ng and the R shift. However,

a new mediated response dfffering from, and replacing the one employed
in original learning, must be acquired in a NR shift. Thfs renders
the NR shift more difficult where mediation is operating (Hunt, 1962;
Kendler and Kendler, 1962). One objection +o.+his interpretation Is
that the greater difficulty in NR shifts can be accounted for in terms

of partial reinforcement (i.e., "fortuitous™ reinforcement on one
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level of the irrelevant dimension in original learning, which level

becomes relevant but negative in the NR shift).

Studies by Buss (1956) and Kendler, Kendler, and Wells (1960) at-
tempt to deal with this objection by eiiminafing one dimension in
either original learning (Buss, 1956) or shilft learning . (Kendler et
al., 1960). This manipuia+ion, however, destroys the con+inut+y be-
tween origlinal learning and the shift and probably communlcates to the
subject that something has been changed. It hay even aid some sub-
jects in focussing upén the relevant dimension (although this would
be constant for both R and NR shifts),

Mediational interpretations of shift performance other than the
verbal mediation approach are possible. House and Zeaman (1962),
Milgram and Fur+ﬁl(1964), and Youniss (1964), for example, suggest
that differences between R and NR shifts can be explalned in terms of

the observing response theory proposed by Wyckoff (1952) and more

recently reviewed by Stollnitz (1965), Another interpretation of

R and NR shift learning 1s made by Zeaman and House (1963) and
Mackintosh (1965). They attribute a principal role to the concept
of selective attention -~ in effect, the "internal' equivalent of
"external" orienting or observing responses. Finally, there is the

perceptual mediation approach. This proposes that perceptual respon-

ses, like cue-producing verbai responses, can serve as mediators be-
tween overt initiating stimuli and overt terminating responses (Marsh,
1964 ; McConnel[, 1964). IT is important to note that these inter-
pretations are not necessarily incompatible with, and in fact may be

comp lementary to, the verbal mediation position.
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Both the S-R and the mediated-response S-R positions are
diagramatically represented in Figure 2. |t is interesting to note

SINGLE UNIT THEORY

Reversal Shift Nonreversal Shift

R R
/ lz-ge / large
R R
smal | black
MEDIATIONAL THEORY

R P S R
S —r .S/ large S/ size size large

i ize.
slze size.. F&hl+e

AN
tmal | rbrigﬁ*- Sbrighf—
i ness ness

black

ng. 2. A single unit and mediational S-R analysis of a
rovcers=! and nonreversal shift (from Ken:!ler and
Kendlor, 1982, n. 6),

in passing that the mediating cue-producing response "r - - s¥
(usually assumed to be verbal) is essentially the analogue of a num=-
ber of explanatory constructs evoked fto account for more complex
behaviér, e.g., Hull's "pure stimulus act™ (Hunt, 1962; Kendler and

Kendler, 1962).

Support for the hypothesis of verbal mediation is quite substan-
tial. Mussen, for example, states that:

Skill in concept formation is closely linked fo the
acquisition of language, particularly fo labeiling.
After he has learned the names or labels applied to
objects or events, a child Is likely to react in the
same way to all stimuli having the same labels. This

is known as verbal mediation or mediated generalization.
Numerous experiments demonstrate that such mediation

is of paramount importance in concept formation,

problem solving, *thinking and learning (Mussen, 1963,

p. 37).
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Some of the axperiments referred to by Mussen are reviewed by Reese
(1962), who flinds corroboraticn for tha hypothesls that verbal media-
tion Is a function of age level not only in R and NR shift studies,
but also in studies of ftransposition and discrimination sets. The
results of other studies alsc testify to the importance of verbal
maediation (Goss, 1961; Lacey, 1961; Marsh, 1964). However, the most
concerted and consistent line of rescarch evidence is presented by
the Kendlers.

Using the shift methedology in a series of experiments, the
Kendlers and others find that there are progressively changing differ-
ences through age levels in the ease with which R and NR shlfts are
learned (Kendler, H.H., 1965; Kendler, Kendler, and Learnard, 1962;
Reese, 1962). Théy sugoest that these dlfferences extend through the
phylogenetic scale (Kendler, H.H., 1965; Kendler, T.S., 1961) and that
the changes appear to be concomitant with the development of verbal
facili+y.2 More speclffcally, there is evidence that: (1) infra human
subjects (rats) learn MR shifts more readily than R shifts (Kelleher,
1956); (2) children at pre=-school and kindergartzn age who learn the
initial discrimination quickly in comparison with similarly-aged
children who learn slowly, perform better in the R condition while
children who learn the initial discrimination slowly perform better in
the NR condition (Kendler and Kendler, 1859); also, (3) nursery-schonl

aged children learn the NR shift faster (Kendler et al., 1960), while

2H.H. Kendler (1965), however, cautions aqgainst the simple conclusion
that such changes be attributed only to the acquisition of verbal labels.
Confronted with a number of alternative explanations (to be mentionsd
later in this paper), he contends that observing response and selective
attention theories ars compatible with his own Interpretations.
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older kindergarten and first grade children learn the R shift faster,
and finally, (4) college students learn R shifts more easily than they
learn NR shifts (Buss, 1953; Kendler and D'Amato, 1955).

Although these findings provide reasonably convincing substantia-
tion for mediated-response S-R theory, they are contradicted by nega-
tive, although somewhat isolated, results (lssacs and Duncan, 1962;
OfConnell, 1964). Furthermore, some of the aspects of the MDH posi-
tion are susceptible to other chi+icisms. Youniss and Furth (1963)
for example, dispute mediational response fnferpre+a+ions of Kendlérs!
and Reese's data and describe the mediational deficiency hypothesis
‘(MﬁH) as, "an over-simplification of a compliex issue" (Youniss and
Furth, 1963, p. 501). They object that Reese (1962), in his attempt
to establish a case for mediated S-R theory, makes no effort fo inte-
graTe or at least take account of Piaget's theory and research. Since
the Geneva school represents one of the major theories of development,
this seems, indeed, to be a serious omission.

Youniss and Furth (1963) base their criticisms on evidence from

the study of the deaf. In a review of this evidence, Furth (1964)
attempts to refute or dispel common notions regarding verbal-concep-
tual deficits. He argues that there is liTtle or no difference be-
tween deaf and hearing subjects in performance on certain conceptual
tasks despite the apparent lack of a language system in deaf subjects,
and he concludes that:

(a) Language does not influence intellectual develop-

ment in any direct, general, or decisive way. (b)

The influence of language may be indirect or specific

and may accelerate intellectual development: by pro-

viding the opportunity for additional experlience

through giving information and exchange of ideas and

by furnishing ready symbols (words) and linguistic
habits in specific situations. (Furth, 1964, p. 160)
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The ability for intellective behavior is seen as

largely independent of lanauage and mainly sub-

Ject to the genaral experience of living (Furth,

1954, p. 162)
Furth's case, howevar, is not so compelling as to escape criticism, for
as Blank (1965) points out, the desaf often do possess some form of a
specially-trained verbal sys%am.

Kates et al. (1963) also present evidence in which deaf subjects
are comparzd with hearing subjects. In doing so, they advocate that
the tests of the cognitive processss must be able to separate verbal
from non-verbal influences upon performance. Conslstent with Piaget's
conception, they demonstrate a dissociatlion between the processes of
categorization and vertzlization. ‘Consequently, deterministic inter-
pretations of the rots of language in cognition are rejected in favor
of a more moderate posfffon. Here, tanguage does not determine, but
rather influences,K limits, and possibly modifles cognition. Of especial
note is their finding that therec are few differences, if any, between
deaf and hearing adults. With age, education, and experlience then,
even the differences in verbalization attenuate to the point of Insig-
niflcance.

Studies of the deaf provide an interesting source of information
since they deal with a population that does not possess a command of
verbal responses. However, it is essential to remember that the deaf
gg!possess other effective forms of language and communication. In

this respect, studies of the deaf do not clearly refute the verbal

mediation position.
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The Indians of British Columbia: A Sub-Culture for Study

Within the normative framswork of the white Canadian population,
the B.C. Indians, as a sub-cultural group, constitute a major social
problem both in their lack of success in assimilation and in their
high rate of social deviance. One possible arsa for investigation
to determine the factors relevant fto this problem is the general aree
of childhood learning, for i+ is during childhood that the norms of
the dominant society are most effectively instilled. It is commonly
observed that B.C. Indian children do not compare favorably with their
white Canadian counterparts in academic endeavours. They are, on the
average, one or two years older than the white children in the same
grade and even then rarely achieve superior grades. Their attendance
is generally poor (except, of course, in residential schools) and
relatively few proceed tc university.

Among the factors which may be interfering with the more effec-
tive functicning of the Indian child in a formal academic setting,
motivational, emofional, and personality variables have been investiga-
ted by Cameron (1964), Cameron and Storm (1965}, Storm (1964), and
others. Howgver, specific cognitive variables such as the use of
verbal!l mediational hypotheses in problem~solving situations have not
yet been studied. It is reasonable to suppose that the effectiveness
with which verbal mediational hypotheses are utilized in the solution
of conceptual problems, and in fact, whether or not such mediation is
employed at all, reflects the degree to which The cultural milieu
encourages and facilitates the learning of concepts, e.g., in the
fostering of games, toys, or activities involving choices, strategies,

and concepts. In the relatively culturally-impoverished environment



13
of the predominantiy rural B.C. Indians, there apnear fo be few
occasions to stimulate such conceptual development.

The Hypothesis

The hypothesis of this study is that on a R-NR shift task, there

will be a significant interaction between shift and cultural groups

D

in shift learning, i.e., (in the most clear-~cut case) on a R shift,
Indian children will require more trials to criterion than white
children of the same age, but on a NR shift, the Indian children will
require fewer trials to criterion than white children. In advancing
this hynothesis, a number of assumptions are made. |t is assumed that
there will be no differences in original learning. Furthermore, in
relating this hypothesis to the questions of language and mediation,

it is assumed: that the greater ease of executing a R as compared to

a NR shift is evidence of mediation; that this mediation is verbal; and
that Indian children are verbally deficient,

In addition tc thsse assumptions, certain qualifications must be
made with regard to the lack of specificity of the hypothesis. The
form of the interaction nredicted is relatively unspecified since it
is difficult to know exactly how the Indian.children will perform,
especially on the shift. I+ is possible, for example, that given the
interaction between shift and ethnic group, the absolufe difference
between R and NR shift performance is the same for both Indian and
white children. However, it is also possible that the difference
between R and NR shift performance is simply less for the indian chil-
dren than for white children.

Using younger chilldren between the ages of four and seven inclu-

sively ought to provide the ideal and most direct test of the hypo-
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meaiational responding is zround ths nursery school-kindergarten age
(Fendlar  1965; Kendler, and Kendler, 1962). Unlass othar factors

are operating, most children bayend six years of age execute a K
shift with relatively groater sase Tthan a NR shift. Unfortunately,
younger Indian children In the four-to-six year old agce category ars
not readily avallable for this scrt of investigation. Ths ideal
situation fs, then, precluded., Neverthelass, some (nformation can be
obtained from the study of children in the seven-to-nine age rangs.

In addition to the possibility that Indian children never successfully
learn To mediate, it is alsc conceivable that Indian children are

slow, compared +to white children, in develoning the ability to employ
verbal mediational hypotheses in problem-sdlving. Desmonstration of
mediation by Indian children in any age group would zliminate tThe
possibility that Indian children never successfully learn to mediate,
whzreas the demonstration of mediation only in nine or even in both
eight and nins year old children would support the possibility that
Indlfan children are slow in developing mediational abilities. The
failurs to demonstrate madiation would cast doubt upon this latter
possfbilify and increase the likelihood that Ipdian children never
successfhlly learn to madiate. However, this last conclusion would re-
quire the examination of older age groups for confirmation. Thus,
although ags is included as a three-levelled factor, no explicit hypo-

theses concerning it are formally proposed.
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MEfHOD

Subjects

A total of sixty=seven Indian chfidren and fifty-one white children
were tested. Nineteen of the sixty-seven Indian children and three of
the fifty-one white children falled to reach the first criterion (ten
consecutive or fourteen out of fifteen relnforced responses) within one
hundred trials. Therefore, they could not be included in the complete
experiment, This means that forty-gight Indian and forty-eight white
children successfully completed the original learning task and went on
to the shift learning task. The Indian samplie, generally one or two
academic years behind the white sample, was drawn from three parochial
schodls (Alberni Indian Residential School, Mission Indian Resldential
School, and St. Paul's Indian Day School) and one secular school
(Southlands Elementary School) while the white samizle was drawn from
two secular schools (Lord Kitchener Elementary School and Southlands
Elementary School).
Desigh

Each ethnic group was composed of twenty-four males and Twenfy;
four females distributed equally among the three age levels. Thﬁs;
except for grade level, the two groups were matched for age and sex.
Prior to the experiment, each child was assigned to either the R or
the NR group. Except for maintaining the ethnic-ags boundaries and
the sex balance, these assignments were random, There were then, twelve
groups of eight children ina 3 x 2 x 2 fac*érial daesign: age (7, 8, 9)
ethnic group (indian-white), and shift (R-NR). The mean age of each

group is shown in Table |.
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TABLE | _
MEAN AGE (IW YEARS~MONTHS) OF EACH AGE GROUP OF WHITE

AND INDIAN CHILDREN

Age Group White Indian
7 6~11 7-2
8 8~1 8-3
S ' 9-1 9-2-
Apparatus

Stimull were presented on a wide screen directly above the tlywood
response box by a timer-controlled 35 mm Leica slide projector. The
response box, approximately 24 inches across, twelve inches deep, and ten
inches high, housed a marble magazine and a marble ejectlon device. On
the outside, a2 small platform the width of the box, protruded about alght
inches from the base of the front of the box. Two response keys were
mounted about eighteen inches apart on this nlatform. Befween ths keys was
a plastic tray into which marbie reinforcements could be dispensed
through a slot at the fop edge of the fray. Essentially, the marble
ejection device consisted of a small metal cup (just farae enough to hold
a singl2 marblie) attached to ths arm of a six volt solenoid, When one
of two circuits was made by a “correct” response, the activated solenold
arm pulled the cup with the marble over a hole where the marble was re-
leased as an immédfafe reinforcement, A spring returned both the arm and

the cup to thefr orlginal position where another marble was fed into the
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cup from the magazine. A pair of knife switches (oqe swltch for each
telegraph key circuit) operated by the experimenter (E) on each trial
enabled E to control the relnforcement contingencies.
Procedure:

Each subject (S) was tested Indlvidually by the E In a room
provided by the school. Unfortunately; in some of the schools, fre-
quent interruptions occurred during test sessions. Ss who, as a
consequence, were rejected, are not included for discussion in any
part of this study, i.e.; they are not Included among those classified
as falllng fto reach either the first or the second criterfon. FolloQ—
Ing some Introductory remarks which were designed to establlsh rapport
and to arouse curlosity, each S was glven a candy, seated in front
of the apparatus, and given the following instructions:

Guess what we're goirg to do? We're golng to play a

game In which you can win some more of those candies.

Do you see these two buttons (keys)? What do you

think happens when you press one of them?
(S was then encouraged to press each key twice in a row; each time he
‘immediately recelved a marble. He was then asked to +ry each key twice
again; this t+ime, he received no marbles.)

Sometimes they work and sometimes they don't, The game
is to find out how they work in order to get as many

marbles as you can. At the end of fthe game we will see
how many marbles you've won and trade the marbles for
packages of candy. If you haven't won very many, you
might not win any candy; but, if you win lots of
marbles, you'll get a whole package of candy; and If
you win lots and lots of marbles, you'll get two

packages, 0.K.,?
(Every S received two packages, of course, regardless of the number of
marbles.)
(S was then informed that a pair of pictures would be projected

onto the screen and was given Instructions to the effect that
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pressing the left button corresponded with selecting the stimulus on
the left side of the screen while the same was true of the right side.
He was then questioned to determine 1f instructions to this point
were understood. E then turned the projector on.)
The name of this game is called, "Pick the winning
picture every time'. One of these pictures is a
wlinning picture; the other is a losing one. If you
pick the winning one, you'll get a marble, but if
you pick the losing onu, you won't get anything.
Remember, if you pick the winning picture, you'll
get a marble, but if you pick the losing one, you
won't get anything.
Which one do you think ts the winner? Try it once.
You only get one try untll the picture is changed.
(Invariably, S received a marble on his first selectlon.)

Now I'm going to change the picture. See if you can
pick the winnlng one again.

(In this second presentation of the pre-test stimuli, only the position
of the same previous stimuli was reversed. A third presentation re-
peated the second presentation exactly in order to determine if the chitd
were merely alternating. |f the child did alternate, he was told
that he was supposed to look at the pictures carefully and to pick
the winning ones - - not just to switch from side to side.)

Do you think you can pick the winning pictures and
win a marble everytime? Now |'m goinag to show you
some more pictures, pictures that are different from
these. Look closely and try to pick the winning one
every time so that you can get lots of candy later
on. But remember, just one try each time the picture
is changed.

(The experiment was then begun and no other words were said by E ex-
cept for a reminder every ten trials, that S could win a marble every

time if he ¥rfed and that he would have to lock at the pictures

carefully in order to find out what the winning picture was.)
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As in earlier studies, the paired discriminanda in thls experi-
ment in both original learning and shift learning were varled simul-
tanecusly along two binary dimensions: shape (triangle and square)
and size (large and small)l.

Fncluding the contrcls for position, there were four possible
tynpes of stimulus presentations: large triangle left, small square
right; small trianale left, large saquare right; large square fefT,
small triangle right; and small square left, large triangle right.
The same presentation never occurred twice in successive trials and
each type of presentation appeared once every four trials. There was
no intertrial interval, i.e., stimull were presented one after another
with no pause between trials. Stimuli were exposed for a relatively
fixed perlod of between eight and ten seconds.2 Ss usually responded
well within this inferval after the first few trlals. For the ex-
ceptions who required more time during the early trials, the exposure
period was augmented temporarily by E.

For all Ss, responses to triangles (large and small) were re-
warded In the first discrimination task. Upon attaining the criterlon
of either ten consecutive or fourteen out of f!fTéen "correct" respon-

ses, the reinforcement contingencies were shiffed (without notice

'Because it was possible that the shift was oversimplified or that
the R and NR shifts were perhaps differentially affected by drawing
attention to elthar the new or the remaining dimension (as the case
may be), methodologies similar fo those proposed by Buss (1956) and
Kendler et al. (1960) to control for partial reinforcement were not
adopted.

2A fixed stimulus exposure interval, as opposed to the self-paced

interval in some other studies, was utilized In order to facilitate
procedure; which method is employed appears to be of |ittle conse-
quence since Bourne, Guy, Dodd, and Justesen (1265) do find that there
are no differences tetween the ftwo modes of controliing the duration
of stimulus patterns.
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or Interruption of procedure) to squares (large or small) for the R
groups or small figures (friangles or squares) for the NR groups. The
criterion for the shift task was the same as that for the first task.

Following completion of the experiment, Ss were congratulated
on their success, told that they would recejve two packages of candy,
and asked to play one more game - - a ‘'card game® consisting simply
~of two sets of‘fhe fcur discriminanda (large triangles, large squares,
small trianales, small sqqares) that were scrambted by E in S's
presence. S was then asked to "put all the pictures that belong to-
gether into one pile and put all the others that also belong together
into another pile®. [If S were able to do this the cards were again
scrambled and he was again asked to put the cards together into fwo
separate piles, different from the way he placed the cards together
the first time. In both cases, S was asked why the cards went toge-
ther after he had sorted them. Ss that were unable to verbalize the
levels of the dimenslions in glving their reasons were then asked,
"What do you call this?" or "What does thls remind you of?" for each
of the discriminanda.

All Ss were finally requested to pledge secrecy, at least until
everyone had had a chance to play to gaeme, and then were awareded

their two packages of candy.



CHAPTER 111
RESULTS

Original Learning:

Ninetcen out of ;ix+y~seven Indlan children and three out of fiffy?
one white children failed to reach criferion (in origfnal learning)
within the [imit of one hundred trizls and so did not nroceasd to the
shift. Their results were excluaed from the analysis of performance
in original learning., The difference between the proporttons of
Indian and white chlldren failing to reach the first crltertion was
highly significant (z = 42,29, p <.001). Of the nineteen Indian
children rejected, eleven were seven years old; three were élght yéars
old, and five were nine years old. There were no other distribution-
al differences with regard to schoot or sex for these Ss.

Analyses were made on both the number of trials to crtterion and
the number of errors to criterion. However, because the results did
not differ according to which measure was employed, only the analyses
of the trials will be reported. The means and standard deviations .

of the 3 x 2 x 2 groups on original learning are presented In Table

2.
TABLE 2
MEANS AND STANDARD DEVIATIONS OF TRIALS TO
CRITERION ON ORIGINAL LEARNING
REVERSAL ‘ NONREVERSAL
AGE Indian White Indlan White
X SD X SD X SD X SD
7 l42.0  36.3 27.5 17.5 41.4 30.0 36.3 22.6
8 |28.1  17.3 26.1  15.7|| 47.3  28.0 45.5 21.6
9 |33.0  19.} 35,4 29.6) 31.3  25.3 30,1 277

21
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The three-way analysis of variance (fixed effects medel) summarized

in Table 3 yielded no significant maln effects or interactions in the

TABLE 3

ANOVA OF TRIALS TO CRITERION ON ORIGINAL LEARNING

Source df MS F
A (age) 2 199.82 < |

B (ethnic group) f 326.34 < |
C (shift) | |,046.76 .68
AXB 2 237.59 < |
AXC 2 {,073.82 1.72
BXC [ 25.01 < |
AX8XC 2 175,40 < |
Error 84 622.89
Total : 95

first discrimination learning task. It is essential to note that In

no way does this legitimately allow the conclusion that there were

no differences on original learning since nineteen out of sixty-seven
.lndian children failed to reach the first criterion, whereas only
three out of fifty~one white children failed to do so.

Shift Learning:

With regard to shift learning, orly the differences in number of
trials to criterion tetween R and MR shifts were significant in the
three-way analysis of variance. The hypothesis of a significant in-

teraction between ethnic aroup and shift was without support within



23
the context of the particular body of data analyzed. It must be
reitereted that the substantially greater failure rate among indian
children in attaining criterion on the initial discrimination, their
consequent exclusion from'+he shift task, and their rejection from
further consideration in the analyses, must necessarily complicate
the interpretation of these results. Table 4 gives the means and
standard deviations for each of the ftwelve sub-groups and Figure 3
illustrates the relationships among those means. Table 5 presents

the analysis of variance summary for shift learning.

TABLE 4
MEANS AND STANDARD DEVIATIONS OF TRIALS

TO CRITERION ON SHIFT LEARNING

REVERSAL NONREVERSAL
AGE jIndian White . Indian White
X SD X SD X SD X SD
7 130.8 28.9 3.1 28.4 476 33.4 49,8 33.9
8 120.8 4.4 23.6  30.9 33,8  32.8 45.% 35.7
9 115.8 5.7 17.1 8.4 44,1 35,0 54,9 32.6
j
{4

A number of studies (e.qg.,Kendler and Kendier, 1959; Osler and
Fivel, 1961) differentiate between children who learn the initial
discrimination quickly and children who learn the initial discriminaj
tion slowly. Preliminary inspection of the data suggested that simi-

lar relationships might exist in these data. Dichotomlzing the four
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Mean trials to criterion on shift learning as a
function of age, ethnic group, and shift

TABLE

!')

ANOVA OF TRIALS TO CRITERION FOR SHIFT LEARNING

Source df MS F

A (age) 2 702,89 < i

B (ethnic aroup) I 560.67 <

C (shift) | 12,376.04 |5, | 2%**
AXE 2 79.57 < |

AXC 2 €43.64 < |

BXC I 260.04 < |
AXBXC 2 35,32 <

Error 34 818.53

Total 95

*%% 5 < 001
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ethnic-shift sub-groups on the basls of original learning speed,
collapsing over age, and subsequently performing a three-way anzl!ysis
of variance (fixed effects model) using number of trials to the
second criterion, the rather interesting results presented In Table

6 were found, Here the differences between shifts were again, sig-

TABLE €&
ANOVA OF TRIALS TO CRITERION ON SHIFT LEARMING FOLLOWING
CLASSIFICATION OF SUBJECTS AS “FAST™ OR "SLOW" LEARNERS

CN THE BASIS OF ORIGINAL LEARNING ( AGE FACTOR COLLAPSED).

Source df MS F

A ("fast™ - "slow™) J |,426.04 2.03

B (ethnic group) I 560.67 < |

C (shift) I 12,376.04 17.64%%%
A X B I 7,597.04 10.83%%%
AXC I 704,17 = |

B XC | 260.04 < |
AXBXC ! 215.10 < |

Error 8& 701 .54

Total 95

*¥% o <001

nificant; but there was also a highly significant interaction between
ethnic group and "type" of learner, i.e., "slow” or "fast" as

classified on the basis of speed of original learning., The meaning
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of this result is conveyed in Figure 4. It should be ncted that
60 +
.
, 50 | e "slow" - white
Mean -
Trials
o 40 4 ..
Criterion “a& . "fast - Indian
30 4 A
"slow™ - Indian
“fast! -~ white
20 +
10 +

b

+ y T
Original Shift
Learning Learning

Fig. 4. Mean trials to criterion before and after shift for
fast and slow Indian and white children (shift
col lapsed).

Figure 4 is not an illustration of The results presented in Table 6.
Rather, it is included To depict more clearly the relationships among
speed of original learning, speed of shift lsarning, and ethnic group.
It is apparent that while the white chitdren were relatively consis-
tent in speed of learning in both the initial discrimination and the
shift, the Indian children were not. In fact, the iIndian children

who were "slow” on the first task demonstrated positive transfer and
became "fast" on the shift whereas the Indian children who were "fast”
on the first task demonstrated negative transfer and became "slow"

on the shift.
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Card Sort and Verbalization Analyses:

The number of cases in the Indian sample for both the card sort
and verbalization analyses was reduced from the original N of 48 for
a variety of reasons, e.g., inferruptions, lack of time, and the like.

Initially, all children who did a card sort were classified into
one of five categories according to how They sorted the discriminanda.
The categorles were: both dimensions used, shape first; shape only;
both dimensions used, size first; size only; and haphazard. A
complete summary of the frequencies with which Ss in each group were
classified is presented in the Appendix. The most pertinent of these
findings have been condensad to Table 7 below, which presents the

frequencies of Indian children and white children (in both R and NR

TABLE 7
FREQUENCIES OF INDIAN AND WHITE CHILDREN IN BOTH SHIFT CONDITIONS

WHO SORT ON THE BASIS OF SHAPE OR NOT ON THE FIRST SORT

Shape Not Shape (Size,
Haphazardiy)

. Reversal 19 2
Indian

Nonreversal (3 : 10

Reversal 19 ' 5
White

Nonreversal 18 6

shifts) who first sorted the discriminanda by shape or not i.e., some
other means such as size or haphazardly. |+ is evident that both

Indian and white children in the R shift condition and the white
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children in the NR shift condition sorted predominantly by shape. (The
binomial probabilities for each of these differences between propor-
tions <.01). The Indian children in the NR shift condition showed only
a slight tendency to sort by shape. The significant x2 (p <.05) for
the shift x sort matrix for the indian children indicated that how
Indian children sorted was related to what shift condition fthey were
in. (It should be noted, howaver,rhat four of the ten NR Indian Ss
sorted haphazardly; none of the other children sorted in this manner.

A calculation of the x2

based on the six who sorted by size reduces
the level of significance to .16). |

inspection of the verbalization data indicated the need for a
more detailed examination of the ability to label, in some way, the
concept of triangle. The chi-square analysis of the number of Indian

and the white children who either verbalized or did not verbalize ’

the concept of triangle, as shown in Table 8, yields highly significant

TABLE 8
FREQUENCIES OF INDIAN AND WHITE CHILDREN WHO VERBALIZED

OR DID NOT VERBALIZE THE CONCEPT "TRIANGLE"

Indian White
Verbalized 14 16
Triangle
Did not
Verbalize 25 2
Triangle

xZ = 33,37, p <.001 (1df)

results beyond the .00l level, indicating that while almost all white
children verbalized the concept of trianale in some acceptable way,

the iIndian children did not.
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DISCUSSION

One important difference between the two ethnic groups with much
relevance for subsequent comparisons concerns the children who failed
to learn the initial discrimination. Nineteen out of sixty-saven
Indfan children, compared with three out of fifty-one white children,
failed to reach criterion in original tearning. In this respect,
the forty~eight Indian children who successfully reached the firest
criterion and who therefore comprised the group that was ultimately
compared Yo the white children, constifuted a sample unrepresentative
of the population of Indian children.

The combarfsons between the Indian and white children who did
reach the first criterion successfully will be considered first. In
original learning, There were no differences. On the shift, there
were no differences between the ethnic groups, but for both groups,
the R shift was learned with relatively greater ease than the NR
shift. If superior performance In the R shift FelaTlve to perfor-
mance in the NR shift can be taken as evidence of the use of verbal
mediation, then it would appear that both the Indian and the white
children wHo were able to learn the initial discrimination adequately
were alike in mediational ability, i.e., with regard o the MDH,
these Indian children did not appear to be deficient in verbal
mediation.

At a qualitative level, it was observed that Indian chifdren
were considerably less verbal than white children., The Indian
children were extremely reluctant to engage in conversation with the

E and almost never spontaneously verbalized +their feelings about the
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task or‘fhe rules for anning'during the course of the experimeni,
as the whifte children occasionally did. To a certain extent, this
was also reflected in the post-experimental verbalization tests. In
contrast to twenty-five out of thirty-nine Indian children, only two
out of forty-eight white children did not verbalize "triangle" in
some acceptable manner, Therefore, even though considerable latitude
was allowed in classifying respdnses as acceptable or not, there was
a clear indication of the lack of an apparent or 'cve}f label for
the concept of "friangle" (e.g., "tent", "teepee", and "hat" were
allowed)., In short, there is some suggestion that a high level of
verbal skill is not necessary for mediation +o occur. (It should be
cautioned, however, that verbalization is not necessarily equivalent
to mediation.)

There is also some evidence to demonstrate that one of the di-
mensions was more salient than the other and that this salience may
have had effects upon Indian performance different from the effects
upon white performance. To recapitulate briefly, all Ss were rein-
forced for responding to the shape, "friangle™, in original learning.
Subsequently, R shift Ss were reinforced for responding fo the shape,
"square", while NR shift Ss were'reinforced for responding to the
size, 'smaii"™. On the card scrt, the white children in both shift
conditions sorted predominantly on the basis of shape. The Indian
children in the R shift condition also sorted clearly on the basis
of shape while the Indian children in the NR shift condition dis-
played a more moderate tendency to do so. Since the R shift Ss of

both ethnic groups were reinforced only for responses to the shape
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dimension, the result that the nreponderance of R shiff Ss sorted by

shape was not unexpected. Howevar, the sorting behavicur of the NR

Ss was unexpected, although less so in the case of the Indian Ss.

Hers, it might have bsen expected that becauss the Ss were reinforced

in both dimensions and becauss the size dimension was Tthe more recently

learnad one, more of The NR shift §§'would have sorted by size rather

than shape., This was not entirely the case for the Indian children

and clearly not the case for The white children. Thus it Is apparent

that the shape dimenslon was more salient than the sizs dimension.I
From this follows a plausible, although somewhat more complicated

alternative to the interpretation that indian and whlte children are

alike in mediational ability. Both ethnic groups exscuted the R shift

with greater ease than the MR shift, |t is possibie that for the white

children, *this was evidence of mediatlon; whereas for Indian chitdren,

This merely reflected the sffects of salience on the shifTS.Z in

other words, sallence may have had ths effect of facilltating the R

shift more for the Indian children than for the white children, there-

by decreasing the difference between the sthnic groups with respect

lThis finding is consistent with results obtalned recently by Lee
(1965) and Stevenson and Odom (1965).

2The rationale for the differential effects of salience is as foltows:
The seven-tc-nine ysar cold group of white children, accordina to the
results and observations of the Kendlers and othsrs, was atready past
the stage of transition, i.e., it was at the stage in which Ss, as an
age group, unecuivocally l=arn a R shift with relatively greater ease
than a NR shift, as comparad with the younger transiticnal stage in
which neither a R or NR shift is lsarned with relatively greater case.
Therefore, the white children in the R shift had little to gain as a
result of the greater salience of shape. {n contrast, there was some
question as to the mediatonal abilities of the Indian children. f
they were deficient In the abillty fo mediate -- & possibility sugges-
ted by their lack of verbal facility -~ then they stood to benefit
more from the greater salience of shape than did the white children.
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to eas'e of |earning R shifts.

Even if the Indian children Were-simila(_+o the white children on
the shif+, there is evidence that they were not ldentical to the white
children. This is indicated by an interaction between ethnic group and
"type" of learner (as classiffed on the bhasis of spsed of original
learning). The Indian children who were “fast® in original learning
became "siow'™ on the shift wheresas the Indian children who were "slow"
in original learning became "fast" on the shift. In contrast, the
white children were either consistently fast or slow from original
to shift learning. They performed |lke the white college Ss used by
O0'Connell, who found that his "...Ss are consistently good or poor fn
thelr performance during acquisition and the shift period” (0'Connelt,
1965, p. 149), | |

The berformance of the Indian chlldren is an unusual and perplex-
ing finding which, by virtus of 1+s novelty, demands replication,

Even in the framework of other theoretical pesitiens, e.a., the selec-
tive attention or observing response theory, this result is dlifficult
to explain. AT best, only the very tenuous speculation which follows
can be offered.

An error at the shift imnay serve as a cue either that "E has
shifted concepts' or that "the concepts have not been learned" (Goss,
1961, p. 260). It is conceivable that the Indian Ss who showed
negative transfer (i.e., those who were fast in acquisition, but
slow in the second discrimination) did not have enough time to “warm
up’t or "learn how to ifearn". In effect, they may have been operating
on the premiée that the correct concept had not yvet been learned; or,

the first =rror nroduced by the shift may have served no cue function
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whatscever. In contrast, it is conceivable that the Indian children
who showed positive transfer did have sufficient opportunity to
"learn how to learn”. For these 3s, the first crror produced by the
shift may have signalled a change in the reinforcement contingency
and they would have changed accerdingly by responding to another
concept. Unfortunately, the critical question as to why the lIndians
operated on the basis of these factors while white children did not,
is not easily answered at the present Time.

We will now consider possible population differences between
Indian and white children with regard to mediational ability. Any
such consideration must take into account the fact that nineteen out
of sixty-seven Indian children failed fto reach the first criterion
while only three out of fifty-one white children failed to do so. The
primary concern of this section will be with tha characteristics
(related to mediational ability) of the nineteen Indian Ss.

Ss were rejected unfess they were able fo respond to the concept,
"triangle', for ten consecutive trials or fourteen out of fifteen
trials within the 1imit of one hundred trials. |f this limit of one
hundred trials had been extended, there would have been two possible
outcomes, either the Ss (who ordinarily would have been rejected)
would eventually have reached criterion or they would have continued
to fail. The former possibility is both more plausible and more
relevant to the hypothesis of this study. Therefore, the implications
of the assumption that the nineteen Indian children woul:l have
reachad criterion (and in this reépecf, were |ike the slow learners
prev.ously consideredf will be explored. An axperiment by Kendler and
Kendler (1959) provides a possible basis for interpreting speed of

original learning. 1In their experiment, slow learners of kindergarten
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age found the NR shift sasier while fast laarnaers found the R shift
easier. The implication was that the slow learners had not yet doveloped,
or at leasT were in the process of develoning to full capacityv, the
abi(?fy to mediate, l.e., compared to the fast learners, they wers
non-mediators. In relation to the present study, one interpretation
would be that there are proporticnally mors non-mediators aﬁmmg Indian
children than among white chi.dren in this particular age range. How-
ever, Two considerations should be taken into account.

First, the Kendlers were dzaling with a substantially different
age range. Spead of learning during acquisitlicn may have different
impllcations for different age ranges. Secendly, the interaction be-
tween speed of original learning and shift was not replicated. Instead,
an interaction betwsen speed of original learning and ethnic group
was found. Thus, there is no specific gvidence indicating wnequlvo-
cally that the nineteen Indian children ware non-mediators or that
their hypothetical fnc!usion would have made a crucial difference in
shift performance., Also, 1T appears that the ferty-eiaght Indian
children who did reach the first criterion were not unrepresentative
of the population with respect fo mediational ability.

We have considered the data of those children who were tTested
on shift performance and as well, the possible relevance to that com-
parison of the substantial proportion of Indian children who failed
to proceed to the shift., This failure is of interest in itself.

Unfortunately, adequate verbalization or sorting data were not
collected for the resjected Ss since, at the time, it was not antici-
pated that so many Indian children would fail to reach criterion.
However, there is one very plausibie explanation for the failures.

It is based on the fact that more Indién children than white children
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did not verbalize, the triangle concept. This Is important sfhce
“triangle” was the vositive (reinforced) stimulus for all Ss In
original lzarning. In effect, the apparent unavailability of a label
for the triangle concept may have resulted in the higher proportion
of fallures among Indian children in original learning. The major
reason for the common inability among Indian children tc verbalize
"triangle” may reside in the factor of academic tralning. The majority
of tha Indian children, rejected or not, wers generally one or even
Two or three grades behind the same-aged white children, Especially
in the seven year old grcoup, many had not yet formally‘been taught
the concept of triangle. Furthermore, eleven of the nineteen Indian
children rejected were seven years of ags and usually in grade one.
These observations lead to the suggestion that the performance of the
Indian children may have baen affected by more gencral factors, e.g.,
infelligence. Wilson (19852) provides some support for this possibifity.
She finds that Indlan children score significantly lower on Raven's
Progressive Matrices, a non-verbal test of mental ability. The
present data, hcwever, still leave open the guestion of the reasons
for the dsficiency.

We turn now tc a consideration of the general implications and
the avenues of research generatec from this study. An issue raised
in the introduction concerned +he:na+ure of the rélafionship between
language and cognitive development. One school of thcught assigned
tanguage to a crucial role in cognitive development by making Ianguaée
the necessary and determining antecedent of cognltion. The other
schocl of thought retegated language to a less critical, although still

important role by postulating the possible, but not necessary,
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dependence of language on cognitive development. Proponents of ihe
first position advanced evidence 1o support the MIH (which emphasizes
the importance of verbal responsss as mediators) while proponents of
the latter position presenféd aviccence such as cognitive development
in apparently language-deficient populations. I+ was wlThfn this
context that the present sfﬁdy'was designed to explore possible differ-
ences between Indian and white children in performance on R and‘NR
shifts. Indian children were considered to be an appropriate group
for study since they ha! oftaen been found fto be deficient in verbal
abf!ify. - Also, the shift methodology seemed approprié+e since it
provided a technique whereby differences in shift performance might be
attributed fo differences in mediational ability.

We addressed ourselves to thrze related questions: Are there
cognitive differences between Indian and white children? 1f there are,
can they be attributed to differences in language and the use of verbal
mediation? What are the implications of this study for the languags -
thought controversy?

it is apparent that there probably are cognitive differences
between indian and white children if sample differences in (1)
abitity to reach the first criterion, (2) verbalization, and (3) speed
of shift learning relative to speed of original learning, are evidence
of population differencas. Hewever, with regard to ths second ques-
tion, there is no specific evidence for differcnces in madiation.

Thus, in relation to the third quastion, thars is no evidence in this

study that cognitive development depends on prior language development.
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The need for replication with control for sallence of stimulus
dimensicons is indicated. Furthermore, in order to test the original
hynothesis adequately, a stuay of children in the four-to-six yaar
age range ié naecessary. Ofher research might also he directed toward
finding out more about fast ancd siow learners on one hand, and the
children who fail to learn The first discrimination on the other
hand, aspocially in relation to sorting and verbalization behaviour,

In the present study, we attempted to relate verbalization with
shift performance. In contrast, it would be worthwhile to employ
verbalfzafion as an independent variabte. This might take the form
of supplying labels (to determine if this facilitates performance,
as has already been done in other studies, e.g., Gollin and Liss
(1962), Kendler and Kendler (1961), Kendler (1964) or of manipulating
the “verbalizability™ of the stimulus. In effect, this latfer
manipulation wou{d be analogous To the manipulation of meﬁningfulness
of nonsense syllables in verbal learning studies. For example,
where both ethhic groups are presented with a stimulus for which there
is no readily available label, it would be interesting to determine
if the white children tend to assign‘some sort of label anyway (and
thereby facilitate their performance) while the Indian children make
no attempt to apply a tabal to the unfamiliar, "low-verbalizable™
referent.

Only the most tentative conclusions can be drawn from the present
study both with respect to languags and cognitive development and
with respect to Indian~white differences. It is evident from some
of the difficulties encounterad that cross-cultural research brings

to light considerations that are not spparent from the study of a
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single cultural aroup. However, it is also esvident that many fruitful
hypothesas can be generated from these censiderations, providing,

as a result, the basis for genuine contributions and advances In

our knowledge.



CHAPTER V
SUMMARY

This study was desianed to explore specific aspects of the rala-
tionship betfween lanqguage and cogniticn. Comparisons of a normal popu-
iation with  populations defiéienf in verbal abillty provide informa-
tion relevant fo the qualification of this reletionship. In this
respect, B.C. Indian children were an apprcpriate group for cempariscn
with ncrmal white children sincs they are apparently deficlent in
verbal develooment. It was considered worthwhile to determine if there
are cognitive differences between Indian and white children and if there
are, to determine if these differences can be'a+Tribu+ed to differ-
ences in verbal ability in the form of verbal mediation, Evidence of
verbal mediation is assumed To be exemplified In the relatively areater
gase of executing a R over a NR shiff., In a 3 x 2 x 2 factorial
design ihvolving age (7,8,9), shift (R-NR), and ethnic group (indian-
white), 1t was hypothesized that there would be a significant inter-
5c+ion between shift and ethnic group.

A total of sixty-ssven Indian and fifty-one white children was
initially tested. However, nineteen ]ndian and three white children
failed To learn the first discrimination to criterion within the
[imit of one hundred trials. The difference batween thase proportions
was highly significant. Analyses were conducted for the resulting
self-selected sample of forty-elght Indian and forty-eight white chil-
dren who succeeded in attaining the first criterion and who went on
to the shift task. On original learning, thers were nc sianificant
differences or interactions for this self-selected sample. On the

shift, there was a significant main effect only for ths shift factor,

39
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with The R shift performance being superior to NR shift performance
for both ethnic groups. There were no differences between Indians and
whites in overall perfermance or in the relative difficulty of R and
NR shifts,

Supplementary analyses-were performed to explore cther possible
differences. It was found that the white children were relatively
consistent in the speed with which they learned both the original dis-
crimination and the shift while, in contrast, the Indian children were
not. Those Indian children who were 'fast™ in original Iearning became
"slow" on the shift, whereas those who were "slow™ in oriaginal learn-
Ing became "fast’ on the shift. On the basis of post-exnerimental
card sort and verbalization tests, it was also found that the shape
dimension was more salient than the size dimension and that Indian
children were not as successful in aiving an appropriate overt label
to the triangle concept.

The specific hypcthesis that there would be a signif{canT inter-
actlion between shift and ethnic group was not supported. However, in
general, the results from the supplementary analyses and the fact that
significantly more Indian than white ehildren failed to reach the first
criterion sugqgested that there wgre éogntfiyo differences between
Indian and white children. There was no specific evidence fo support

a mediational deficiency interpretation of these differences,.
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APPENDIX |

TABLE 9

FREQUENCIES OF INDIAN AND WHITE CHILDREN IN BOTH SHIFT
CONDITIONS WHO SORT ON THE BAS!S OF: BOTH DIMENSIONS (SHAPE OR SIZE FIRST),

SHAPE COR S1Zt ONLY, OR HAPHAZARDLY

REVERSAL NONREVERSAL
INDIAN  WHITE INDIAN WHITE

Both Dimensions used: Shape used 8 I 5 12
First.
Shape Only Il 8 ’ 8 6
B?fh Dimensions used: Size used | 4 4 4
First
Stze Only 0 ! 2 2
Haphazard | 0 4 0

Total 21 24 23 24




