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Abstract

The purpose of this study was to assess the relationship be-
tween thirteen independent variables and the academic achievement
of Indian and non-Indian students and to make comparisons between
the two cultural groups. The independent variables were classified
into three groups: one person characteristic: reasoning ability,
five classroom environmental variables: sa;isfaction, friction,
competitiveness, difficulty, and cohesiveness, and seven categorical
variables: = sex, cultural group, sex x culture interaction, grade,
school, grade x school interaction, and school x culture interactiom.
The dependeht veriables were five subtests of the Canadian Test of
Basic Skills. The sample included 75 Indian and'95‘non—Indian stu=
dents in grades.four; six, and eight in three schools, one federal
school on-a reserve and two provincial (joint) schools.

A ‘stepwise multiple regression program was used tdo analyze the
data.. The total group was examined regarding the relationships be-
tween the thirteen variables (including cultural group as an'ihde-
pendent variable) and the five achievement tests. Because these
analyses indicated that cultural group was a significant predictor
of achievement, the two cultural groups were separated and separate
analyses were made regarding relationships between the remaining ten
independent variables and the achievemeﬁt test scores.

The results indicated that the non-Indian group obtained signi-
ficantly higher.mean achievement test scores than the Indian group on
all five C.T.B.S. subtests aithough there was considerable overlap
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between the two groups. Reasoning ability, as measured by Raven's
Progressive Matriees, was a significant predictor of all achievement
test scores for both Indian and non-Indian students. The Raven's
scores contributed less to the variance in Indian students' achieve-
ment in Mathematics and Language Skills than to non-Indian students'
achievement in the same subtests. It was suggested that Indian stu-
dents may uée-different cognitive strategies than non-Indian students
‘to learn Mathematics and Language Skills. Further research was re-
commended to explore this area.
Two classroom environmental variables, competitiveness and
 cohesiveness, were significant predictors of achievement scores.
Competitiveness was positively related to Indian students' achieve~
kmentlon four subtests.. It was recommendea thet experimental studies
be undertaken to attempt to discover causal relatienships betweenv
competitiveness and achievement. Cohesiveness was positively related
to non-Indian students' achievement in Language Skills and Mathematics
but was negatively related to Indian students' achievement in Math-
ematics. When acting together, the five'environmentalvvariables
explained more of the variance in Indian students' achievement on
three subtests than in non-Indian students' achievement on the same
tests.
School was a significant predictor of Indian students' achieve-

ment in Vocabulary and non-Indian students' achievement in Mathematics.
Grade was a significant predictor of achievement in Reading, Language
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Skills, and the Composite Score for the Indian group. Sex was a
significant predictor of non-Indian students' achievement in Langu-

age Skills with females achieving significantly higher scores than

males.
Differences in prediction of achievement for the Indian and
non-Indian group were discussed in terms of the cumulative deficit

hypothesis, sociocultural phenomenon and biographical histories.
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CHAPTER I

Introduction

Studies of the educational achievement of Indian children have
consistently revealed underachievement. Attempts to discover the
reasons for this underachievement have generally concentrated on one
variable, the Indian student or the culture of the Indian student.
Recently, some authors (Fisher, 1969; Lane, 1972) have suggested
that educators should chaﬁge their perspective and look at the edu-
cational system, its culture, organization, and climate, for vari-
ables reléted to the underachievement of Indians. A great deal of
research on the ;lassroom climate or learning environment has been
done with non-Indians over the past few years. These studies have
"demonstrated that student perceptions of the classroom learning
environment'éan be measured reliably and fhat environmental measures
are valid prédictors of learning" (Anderson and Waiberg, 1974, p. 82).
Walberg (1970) stated that much of the reliable varianée in student
achievement is "attributable to the aptitude of the learner and the
environment of learning, leaving only a small part to be accounted
for by instructional variables and perhaps by interactions between
the three factors" (p. 185).

The major purpose of this study was to assess the relationship
between several independent variables and the academic achievement
of - Indian students. The étudy also investigated the academic achieve-

ment of non-Indian students in order to make comparisons between the

two racial groups regarding factors related to achievement. Specifically,



this study investigated the academic achievement of 75 Indian and

95 non-Indian students in grades four, six and eight attending three
different schools in the spring of 1979. The. schools included a
federal school on a reserve and two provincial schools.

The study investigated the correlation between academic achieve-
ment and 13 variables grouped into three major classifications as
follows: (a) Person Characteristics: reasoning ability which was
defined as a person's score on Raven's Progressive Matrices. (b)
Environmental Variables: students' perceptions of the classroom
learning environment which includes their views of the following five
class dimensions: satisfaction, friction, competitiveness, difficulty
and cohesiveness. (c) Categorical Variables: sex, cultural group,
sex X culture interaction, grade, school, grade x school intéraction,
school x culture interaction.

Evidence of the failure of Canadian schools to meét the educa-
tional needs of Indian children is seeﬁ in the figures on under-
enrollment, absenteeism, dropouts, and overageness. Statistics ?re—
sented in the Hawthorn (1967) report revealed that from:1951 to 1962
there was a 957% loss of the Indian school population between grades
1 and 12 (as opposed to a national non-Indian rate of 12%). Only 12%
of Indian students were in their proper age-grade; the average Indian
student was 2.5 years behind the averagé non~Indian student by the
end of the eighth grade. The attendance of Indian children in public
schools was sporadic and low. Also, in 1963 the proportion of Indian

students attending university was 57 out of a total student population



of 45,000, Bowd (1977) stated that

« o« « in the decade since the Hawthorn report

there has been some decline in the school drop-

out rate and an increase in the number of Native

teachers and university graduates, together with

the initiation of numerous educational training

and development programs. (p. 334)
However, thé statistics do not present an encouraging picture. In
a report on Indian education in Saskatchewan commissioned by the
Federation ofASaskatchewan Indians (1973) the authors used 1969-1970
statistics and reported that by grade 4 more than half of the Indian
students were two or more years older than the expected age for their
grade and that two~thirds of Indian students in grade 8 were two or
more years behind. The report stated that less than 5% of Indian
students eventually ccmpleted grade 12, Frideres (1974) stated that,
compared to the general Canadian population, the percentage of native
children attending school was about half. Statistics for the 1974-1975
yvear (in Hoople & Newbery, 1976) showed that 80.9% of all status
Indiaﬁ children dropped out before completing high school and that 1%
of all Indian students in Canéda were~aﬁtending‘university.

It appears that, despite expanded educational opportunities, the
Indians have‘not achieved success in the present educational system.
Indian leaders and parénts and educators of Indian children are be-
coming increasingly concerned by ﬁhe apparent failure of the present
educational system to meet the needs of Indian students, While it

ig clear that individual factors such as intelligence or reasoning

ability are important, it seems that an assessment of  the school



environmental factors related to learning is also important, in that
it may then be possible to manipulate environmental factors to bring
about optimal conditions for learning among particular groups of
children. Thus the results of this research will be beneficial to
educators in planning programs to better meet the academic needs of
Indian children. If a greater proportion of Indian children begin to
achievé success in the educational system, this will be of benefit

to them, to tﬁeir parents, to the Indian leéders, and to Canadian
society as a whole,

Definitions

Indian. For this research, 'Indian' is used not in the strictly
legal sense, but to refer to those of Indian ancestry living on the
reserve who are affected by the federal government policy of Indian

education.

Federal school. This refers to the federal day school which is

located on the reserve and is built, staffed, and administered by the

Indian Affairs Department of the Government of Canada. The Federal

Day School provides education for those Indians on the reserve and

for non-Indian children there, such as teachers' children.

Provincial school. For the purpose of this paper, provincial

schools are simply non—Indién schools built and operated by institu-
tions other than Indian Affairs, primarily for the benefit of a non-
Indian population. They are part of the existing provincial school
system. Provincial joint schools or integrated joint schools have

mixed classes for Indians and non-Indians.



Reasoning ability. For this study, reasoning ability refers to

a person's capacity for "observation and clear thinking'" (Raven,
1960, p. 2) and is operationally defined as a person's score on
Raven's Progressive Matrices.

Classroom learning environment. The classroom learning environ-:

ment refers to the social climate of the classroom which includes
class group properties that are measurable.  These properties include
interpersonal relationships among pupils, relationships between pupils
and their teacher, relationships between pupils and both the subject
studied and the method of learning; and pupils' perceptions of the
structural characteristics of the class. Dimensions that are repre-
sentative of the interpersonal realm include cohesiveness and frictiom
ambng classmates. The extent to which students like or dislike their
class, or their satisfaction, is representative of both pupil-teacher
relationships and pupil-subject-method relationships. The pupils'.
perceptions of the difficulty of the class relate to the subject and
method of study. The dimension of competitiveness is represéntative
of structural characteristics of the class and'ié a central concept

in group dynamics. The classroom learning environment is operationally
defined as a student's scores on the My Class Inventory (Anderson and
Walberg, 1971) sub-tests: satisfaction, friction, competitiveness,
difficulty an&'cohesiveness. The unit of analysis in this study is
thé individual student and all scores are individual scores.

‘Learning Environment Inventory. The Learning Environment




Inventory (LEI) was developed by Walberg and Anderson (1968) for

the evaluation of the Harvard Project Physics. The LEIL is an in-

- strument designed to measure the social climate of learning of a

class as perceived by the pupils in it. It is an expansion and
improvement'of the Classroom Climate Questionnaire which was developed
by Walberg. The final version of the LEI contains 105 statements

describing typical school classes grouped into 15 scales defined

as follows:

1. Cohesiveness. The feeling of intimacy that has developed

as a result of several individuals interacting over a period of time.

2, Diversity. The extent to which the class provides for a
diversity of pupil.interests and activities.

3. Formality. The extent fo which behavior within the class
is guided by formal rules. .

4. Speed. The rate of progress of the class.

5. Environment. The physical environment, including the amount
of space available and the type of recreational equipment,

6. Friction. The extent to which conflict may affect the be-
havior of the class.,

7. 'Goal direction. The recognition of goals and their sub-

sequent acceptance by the group.

8."Favourit15m; The extent to which children receive differential
attention on the basis of personal teacher preferences.

9. Cliqueness. Aims at revealing the extent to which subgroups

exist in a classroom and their influence on social interaction.



10. ‘Satisfaetion. The extent to which students like or dis-

like their class.

their class to be disorganized

12, ﬁiffiCultz. The relative perceived difficulty levels of
various courses,

13. Apathy. Compliments the cohesiveness scale, but also
indicates if individuals within the class feel any affinity with class
activities.

14, Democratic. Indicates the extent to which a "democratic"

atmosphere exists within a classroom.

15. Competitiveness. The degree of competitiveness existing

within the class.

My Class Inventory. The My Class Inventory (MCI) was developed

by Walberg and Anderson for use with elementary level children. The

MCI is a downward extension of the LEI. It contains 45 items dis—

tributed over the scales, satisfaction, friction, competitiveness,

difficulty and cohesiveness.
‘Achievement. Achievement is defined as the students' scores on

four of the Canadian Test of Basic Skills (CTBS) subtests, Vocabulary,

Reading, Language Skills, Mathematics Skills plus a Composite score.



CHAPTER II

Theory and Theoretical Models

Kurt Lewin's field theory has stimulated the study of social
behavior in terms of the environment as well as the person. Lewin's
proposition is that human behavior is a function of the person and
the environment. This implies that a person's behavior is related
both to characteristics within himself and to the social situation
in which he presently exists (Wrightsman, 1972). The application of
field theory to education implies that learning is related both to
characteristics within the learner (his abilities, persomality, and
so on) and to the learning environment (the climate, organization,
culture of the school).

One aspect of the learning environment, the classroom climate,
has been studied extensively.  Most of the classroom climate
studies are based on theoretical models and concepts from social
psychology. Two of the preeeminent models are Murray's Need-Press
Model and Getzels and Thelen's Classroom as a Social System Model.

Under Murray's Model, the demands, sanctions,
and expectations within an environment (environ-
mental press) give a social system its particu-
lar climate., In Getzels and Thelen's model,
'climate' develops as a result of the teacher's
transactional style, that is, the way in which
he or she balances role requirements and per-
sonality needs within the classroom. (Nielsen &
Kirk, 1974, p. 57)

Much work has been done in characterizing the learning environ-

ment and in measuring its association with other variables in the



classroom. In a series of studies of the Harvard Project Physics,
a new high school course, it was reported that student perceptions
of the classroom environment could be measured reliably. Walberg
(1969b) found that environmental measures were valid predictors of
learning. Anderson, Walberg and Welch (1969) concluded that environ-
mental variables can be manipulated. Environmental variables have
been found to.be predictable from the class size, the biographical
characteristics of its members, the mean intelligence, prior interests
and achievements of pupils, and instructional variables (Walberg &
Ahlgren, 1970). Walberg (1969a) reported significant interactions
between environmental variables and class size, Other studies have
found relationships between learning environments and class subject
content (Anderson, 1971), certain personality factors of teacher in-
terns (Cayme, 1970), and academic self-concepts (House, 1975). Moos
(1978) found thaf different clusters of classroom climate variables
were related to student satisfaction, student moods, and teacher sat-
isfaction. Still another study (Randhawa & Michayluk, l975)nfound éig-
nificant differences between social climates of learning in rural and
urban classrooms. From these various studies it is clear that the
classroom learning environment is a valid concept which can be measured
reliably and which isArelated to other variables in the classroom.
Many contemporary learning theorisfs focus on the: learner
and instructional variables related to learning. = They giéé little,
if any, emphasis to the climate of learning. Walberg (1970),

on the other hand, claimed that there is little variance in
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learning left to be accounted for by instructional differences after
considering the strong effects of aptitude and the environments of
learning during instruction. Walberg has proposed a linear regres-
sioﬁ model which links the environment with students' aptitudes and
instruction in predicting learning outcomes. He suggested that en-
vironment h;s the same relation to instruction as ability has to
achievement; that environment has to do with the context of learning
and ability With the student, and both are ﬁore general, implicit,
and enduring than the more specific, eéplicit, and temporary aspects
of instruction and achievement (Anderson & Walberg, 1974, p. 82).
After conducting an extensive review of the literature on the
factors which affect the achievement of Indian students in Canadian'
schools, Clifton (1977) proposed a theoretical model to explain the
differential performance of Indian and non-Indian students., He sug-
gested that "Indian students probably have poor academic performance
not simply because they are Indians but because they have values,
languége facilities, cognitive abilities, and patterns of interaction
which are not congruent with ﬁhose expected in the educétion system'
(p. 200). The part of Clifton's model that has most relevance to
the present study is his conception of the role of "interaction
with others" to academic performance. This aspect can be construed
as an environmenﬁal variable in that‘it'can be related to the LEI
subscales of Cohesiveness and Friction which are representative
dimensions of the interpersonal relationships among pupils. It can

also be related to the LEI subscales of Formality, Democratic,
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Disorganization, and Favoritism, which constitute properties of
teacher-pupil interaction.. - Clifton-propeseé-that interaction with:-
others has both a direct and indirect effect upon academic perfor-
mance. "This means that differential academic performance between
TIndian and non~Indian students may result directly from the inter-
action patterns the students have with their teachers and indirectly
through the affective states that develop from such interaction”
(p. 200).» |

In summary, Lewin's field theory suggests the impo;tance of the
learning environment as well as the person in the study of variables
related to learning or academic achievement. Murray's model suggests
that environmental press gives a learning environment its particular
climate, while Getzels and Thelenfs model suggests that the climate
of the learning environment develops from the teacher's tranmsactional
style. These two models have provided the rationale fqr the develop-
ment of instruments to measure the climate of the learning environment.
Walbéfg proposed a linear regression model for learning which includes
instruction, aptitude, the leérning-environment,‘and their inter-
actions. TFinally, Clifton's theoretical model includes oné aspeet
of the learning environment: interaction with others, which he sug-
gests.has an important effect on academic achievement, and that this
aspect affects Indians' and non-Indians' achievement differently.
In conclusion,-thése theories and theoretical models suggest that the
climate of the learning environment is one important variable in

explaining the academic achievement of Indian and non-Indian students.
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Factors Related to Academic Achievement

Reasoning ability. The literature of educational research has

identified mental ability or intelligence as a significant factor in
influencing academic achievement among non-Indian students (Bental,
1966; Keller & Rowley, 1964; McBee & Duke, 1960; Vineyard & Baily,
1960). Meaéu:ed intelligence typically accounts for 50-607 of the
variance in school achievement among non-Indians (Walberg, 1970).
Much past research has been directed toward discovering why Indian
children do not achieve in school to the same degree as non-Indian
students, but very few of these studies used any measures of academic
achievement as dependent variables.

One study involving Indian stuéents that did use academic achieve-
ment as a dependent variable was carried out by Dankworth (1970).
He tested 140 Indian students in grades 7 to 12 in_Nevada public
secondary schools. Using results from the California Achievement
Test and the California Test of Mental Maturity, Short Form (for
I.Q;); plus other tests, he examined the relationship between seven
variables and achievement. He found that mental ability contributed
48,97 to the variance in achievement being explained, while the other
six variables accounted for only 11.7%7 of the variance. The test of
mental ability used in this study contains both verbal and non~verbal
components.,

Clifton (1977)>suggested that there may be "an important achieve-
ment component inherent within verbal IQ tests" (p. 191). Theréfore

it could be argued that the high correlations found between traditional
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intelligence tests and achievement tests may be due to their common
high verbal components. It has been well documented that Indian
students do better on non-verbal tests than on verbal intelligence
tests (MacArthur, 1968; Renaud, 1958; West & MacArthur, 1964).
MacArthur (1968) found that Raven's Progressive Matrices, a non-
verbal test; is a better predictor of intellectual potential than
traditional mental tests for Indian students. West & MacArthur
(1964) evaluated selected intelligence tests to identify those tests
which showed a minimum of cultural bias for two samples of Métis and
Indian children. They found that those tests which’showed minimum
cultural bias also showed significant correlation with academic
achievement., TFor example, scores on the Raven's Progressive Matrices
~were significantly correlated with grade placement on the California
achievement battery.v Correlations ranged from .30 to .724for differ-
ent grade levels and different samples. This suggésts that a non-~
verbal test of reasoning ability such asvthe Raven's wéuld explain-
from 9% to 52% of the variance found in achievement scores for M&tis
and Indian children.

In summary, an examination of the literature demonstrates that
reasoning ability, whether measured by conventional intelligence
tests or non-verbal "culture-reduced" tests, is a significant factor
in explaining academic achievement among Indian students.

Classroom learning environment. Much work has been done in

characterizing the learning environment, in developing instruments

for measuring the learning environment, and in measuring its
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association with other variables in the classroom. The present
review will concentrate mainly on those studies which used self-
report pupil questionnaires and reported on cognitive outcomes re-
lated to characteristics of the learning environment. The vast

" majority of these studies involved non-Indian students in junior
high and hi.gh school classrooms.,

A series of studies, based on Getzels and Thelen's theoretical
model of the élass as a social system, was carried out on Harvard
Project Physics using secondary school physics classes., Harvard
Project Physics was an experimental course using a variety of new
instructional media and emphasizing the philosophical, historical,
and humanistic aspects of physics. One of the earlier studies used
the Classroom Climate ngstioﬁnaire (CCQ) for assessing the pupils'
perceptions of the learning environment (Walberg & Anderson, 1968).
This study was designed to relate individual perceptiops of class-
room climate to individual student achievement. The researchers
found that different perceptions of classroom climate were associ-~
. ated with different kinds of éognitive growth, that is, achievement
and understanding. Students who gained most on the Physics Achieve-
ment Test perceived their classes as socially homogeneous, intimate
groups working on one goal. The limitations of this study were
that the sample size was small (85) and the CCQ was later judged as
an unreliable instrument. Subsequent studies of the Harvard Project
Physics used a more reliable instrument for assessing classroom

climate, the Learning Environment Inventory (LEI). (See p. 5
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for references and description of the LEI).

In another study of Harvard Project Physics, Walberg (1969b)
used the LEI and related its seales to various learning criteria.

He found that the environmental scale of Difficulty was the single
best predictor (using simple correlations) of the cognitive post-
tests. Thé partial correlations revealed that the learning envir-
onment variables accounted for significant variance (.39, .28, .37)
in the cognitive posttests after variance in the control variables
(IQ, physics achievement, science interest) was removed.

In another study, Walberg (1969c) replicated the work on the
effects of classroom climate on learning and investigated the effects
of student biographical characteristics, personality, and intelli-
gence on learning for the class as a whole. He found that the sets
of biographical items and the learning environment.scales each pre-
dicted a little less than 25 percent of the variance in the learn-
ing criteria; IQ by itself accounted for about 12 percent of the
variance. Other findings were that student personality character-
istics, teacher inexperience with the course, élaSs size and the
proportion of girls in the class did not predict the criteria.

In a study of 57 physics classes, Walberg (1970) investigated
the pattern of environmental variables that would best predict gains
in physics achievement. He found that for both boys and girls, the
pattern suggests that intellectual challenge and group cohésiveness
are the best predictors of géins, that is, high scores on difficulty,

low scores on friction. - The boys gained less in environments
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perceived as high on favoritism and disorganization. Anderson (1970)
examined the effects of class properties on individual learning gains
in 113 physics classes. Positive effects on learning were reported
for the Cohesiveness and Difficulty scales; Friction bore a negative
relationship to learming.

The Wélberg and Anderson (1972) study involved sixty-four grade
9 and 10 classes in eight different subject areas. The results were
similar to those of other studies. In classes that students rated
the environment higher on Cohesiveness, Environment, Satisfaction
and Democracy aﬁd lower on Speed, Friction, Favoritism, Cliqueness,
Disorganiéation and Apathy, the students tended to score higher on
the standardized achievement tests. The incremental predictive va-
lidity (accounting for achievement variance beyond that accounted for
by IQ) of the environment scales was significant. _Thesé results may
be questionable in that class mean IQ was an estimate pased upon
only approximately five individual scores in the class.

The Moos and Moos (1978) study‘used the Classroom Environment
Scale (CES) to measure the ps&chosocial environment in 19 classes in
a high school. The CES was developed by Trickett and Moos; the ra-
tionale used for the development- of-the -€ES-was basleally derived
from Murray's conceptualization of environmental press. ' Details
about the development and correlates of the CES are given in Trickett
and Moos (1973) and Moos. and Trickeﬁt (1974). 1In the 1978 study,
Moos and Moos related the social environments of the classes to stu-

- dent absenteeism rates and to average final grades and found signifieant
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relationships. Sgudents 'and teaehers perceived.classrooms in

which teachers gave higher average grades as high in Involvement
and low in Teacher Control. The results involving final grades are
subject to question in that final grades were given by the teacher
and thus may be subject to teacher bias. Classes with high
absenteeism.rates were seen as high in Competition and Teacher Con-
trol and low in Teacher Support. Involvement measures the extent
to which studénts have attentive interest in'class activities and
participate in discussions. Teacher Control measures how strict the
teacher is in enforcing the rules. The authors suggested that the
relationships may be mediated by student background characteristics
(such as IQ) and the subject matter of the class. Teacher support
measures the amount of help, concern and friendship the teacher
directs towards the students. These findings on absenteeism rates
as related to climates are particularly relevant.

In another study, Trickett and Moos (1974) used the CES to 1iﬁk
studeﬁt satisfaction and mood to the social environment of the high
school classrooms. Classrooms'in which students reported a great
deal of content learniné combined an effective concern with students
as people with an emphasis on students working hard for academic re-
wards (competition) within an organized context. Both Trickett and
Moos's (1974) and Walberg's (1969b) results suggest that environments
must be intellectually challenging to encourage growth in achievement
and understanding. Students may learn more in classrooms that empha-

size competition and difficulty, but they are apparently also absent



18

more often from these classrooms. Thus, emphasis on competition
may encourage learning among some students at great personal cost
to others (Moos and Moos, 1978).

House (1975) conducted a study involving 1,079 ninth grade
algebra and math students to determine if scores on LEI could pre-
dict scoreg on a Brookover-type scale for self-concept of academic
achievement. Previous studies by Brookover had established that
students' self-concepts of academic ability’were significantly re-
lated to school achievement. Therefore, House proposed to examine
the effects of classroom climate on academic self-concept and sub-
sequent learning outcomes. She found that favoritism was negatively
related to self-concept and that cliquishness and friction were
positively related to self-concept. The findings relating cliquish-
ness and friction to self-concept are contrary to those found in
previous.research relating these factors to achievemen;. There may
be intervening variables to explain these findings such as the im-
portance of peer group membership to adolescent self-concept.

Another study investigatéd the relationships between classroom
climate, IQ, biographical data and achievement in 48 grade nine and
ten Math classes (0'Reilly, 1975). From his findings, the author
concluded that although input (IQ, biographical data), process (LEI),‘
and output (achievement) are all intercorrelated, process variables
have ‘an independent effect on achievement.

All studies reviewed thus far that related classroom climate to

learning were conducted in high schools and in fact the majority of
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classroom climate research has been done in high schools. A few
studies that did involve elementary school students will now be re-
viewed,

The Beady (1975) study included 30 elementary schools, each
with a student body of over fifty percent black students. The re-
searcher used a revised teacher, student, and principal question~
naire developed by Brookover, Gigliotti, Henderson, and Schneider
to measure academic climate variables. The academic climate variable,
student reported sense of futility, was identified as the single
independent variable which accounted for most of the variance among
the achievement levels of the schools in the sample. This variable
was a measure of the students’ perception of their ability to control
or influence the "system" around them, particularly those aspects
which iﬁfluence achievement. A coefficient of .71 between sense of
futility and achiévement was found. Socioeconomic status did not
significantly account for variance in achievement beyond that account-
ed for by academic climate wvariables.

Similar findings were reﬁorted in another study which involved
fourth graders in 24 schools (Brookover and Schneider, 1975). The
researchers found that the most important climate variable was stu-
dents' reported sense of futility which accounted for 44.9% of the
variation in achievement not in common with SES, race, or rural-
urban location. Sense of futility included student perceptions of
teachers' ‘and students' feelings of hopelessness and lack of caring

about academic achievement. - There are limitations in this study.
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First, the authors define achievement as the school mean achievement
for fourth-grade students, which doesn't explain whether these were
standardized achievement test scores or final grade scores. Second-
ly, the types of questionnaires administered are not described al-
though it might be assumed that they are the questionnaires developed
by Brookover which were mentioned in the Beady (1975) study.

Still another study of 49 teachers and 25 grade seven and eight
classes had similar results (Koenigs, Fiedler, and deCharms, 1977).
The authors used a variety of test instruments. These authors re-
ported that in classrooms where pupils have more influence, achieve-
ment is greater. The findings of these studies done in elementary
schools are in agreement with the findings of studies dome in high
schools (Moos & Moos, 1978; Walberg & Anderson, 1972). Thus students
seem to perform better in environments which they perceive as demo-
cratic or in which they feel that they have some influence and in-
volvement in decisions and thus they do not feel hopeless,

The research relating classroom climate variables to academic
achievement has not been extended to studies of Indian students'

achievement. Therefore, the literature reviewed will include studies

and essays from which inferences regarding environmental variagbles
can be made,

In a study of 42 Indian and Eskimo ninth graders in integrated
classes, Kleinfeld (1973) found that students' perceptions of class-
room climate consistently showed a moderately strong relationship to

their verbal participation in each academic subject. She suggested
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that teachers should create a warm, supportive classroom climate to
encourage Native verbal participation. No attempt was made to re-
late verbal participation to academic achievement.

The Federation of Saskatchewan Indians' report (1973) involved the
interviewing of 132 Indian drop-outs in order to obtain information about
Indian students' reasons for dropping out of school. While they
found that home problems were judged to be an important reason for
withdrawing fiom school, racial discrimination and a general and
direct dislike for school were also important reasons. The authors
suggested that "the dominant etiology of the school attrition pro-
blem is to be found within school situations, rather than imposed by
factors from without the school." The report concluded that "Indian
students fully believe that they will sooner or later lose to an
immense, imperssnal, faceless bureaucracy. They expect to lose
individually and 'en masse,' and they are accustomed tg having prac-
tically no moral support in this losing enterprise" (p. 217). If the
,findiﬁgs and conclusions of this report were reinterpreted in terms
of the classroom climate variébles of the LEI, it could be inferred
that these drop-outs would have perceived the school situation as
low in Satisfaction, Cohesiveness, Democracy and high in Apathy,
Friction and Favoritism., These perceptions of the classroom climate
are associated with low achievement as indicated by previous research.

In a review of studies related to academic performance and school
integration in the United States, Maynor (1970) found that these

studies "agreed that disadvantaged students - especially blacks -
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were more strongly influenced by the student environment than were
advantaged students and that this relationship increased over time"
(p. 35). The Coleman (1966) report was an extensive survey, done
in the United States, which investigated the critical factors re-
lating to the education of minority children. It found that what-
ever measure was chosen to investigate the achievement of the minor-
ity child, attitudinal variables (self-concepts, success in school,
sense of control of the environment) had the strongest relationship

to achievement. The report concludes:

A pupil attitude factor, which appears to have a
stronger relationship to achievement than do all
the "school" factors together, is the extent to
which an individual feels that he has some control
over his own destiny. . . . The responses of
pupils to questions in the survey show that minor-
ity pupils . . . have far less conviction than
whites that they can affect their own environ-
ments and futures. (p. 22)

Franklyn's (1974) study of 54 Indian-Métis ana 54 non-Indian
grade nine students in the Northwest Territories invesfigated whether
attitudinal variables and ethnic status combine to produce an effect
on school performance. He found that while the Indian-Métis and
'non—Indians expressed similar alienative attitudes toward the school,
they differed on the dimension of Normlessness.

This finding indicates that the Indian-Métis
students, more than their non-Indian counter-
parts, believe that socially unapproved be-
haviors (making false statements to teachers
and educational authorities; using illigiti-
mate means to acquire acceptable grades) are
justifiable to achieve the important goals
and values stressed in the school setting.
(p. 162-3)
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Franklyn suggested two possible explanations for this finding.
One reason may be related to the organizational structure of the
school. He suggested that if the Indian-Metis student sees the
goals of the school as unimportant, "and if sanctions are imposed
for not achieving those goals, then utilizing socially unacceptable
behavior pa;terns to meet the objectives of the school may appear
justifiable" (p. 164). Another reason Franklyn suggests for the
finding that éome of the values of the schoois are rejected by the
Indian~-Mé@tis is that some of these values may represent the sub-
jection of cultural values to the requirements of the institution.
That is, if the student accepts the values of the school, he must
reject his cultural and family beliefs., In view of Framklyn's find-
ings, it seems advisable that educators look at the organiza—--
tional structure of schools in order to discover its nature and effect
on the Indian-Métis students. The climate of the school and the
values it transmits should also be examined in order to make the
values more compatible with or aéceptable to the Indian-Métis student.,
Franklyn also found that non-fndian studenté did significantly better
than Indian-Métis students in'three'subtests 6f the achievement test
used (the Grade IX Alberta Battery of Junior High School Achievement
Tests), despite the attempt to control for academic aptitude. Franklyn
suggested that "inflexible curricula and psychological unreadiness
are the chief factors causing lowered educational achievement by the
Indian-Métis in comparison to non-Indian students" (p. 166).

Frideres (1974) suggested four disruptive influences on the
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educational and social development of Indian children. These factors
included: the switch from federal schools to provincial schools
after beginning in a federal school as a distinct cultural group,
discrimination, age differences, and competition. Frideres suggested
that "competition may make a child psychologically uncomfortable and
adversely affect his academic performance" (p. 37). Research has
indicated that some Indian cultures stress cooperative rather than
competitive behavior. Miller and Thomas (1972) found Blackfoot
Indian children aged 7-11 superior to urban whites on certain tasks
demanding cooperation. In terms of classroom climate variables and
their effect on performance, it is expected that Indian students
would perform better in a climate perceived as cooperative rather
than competitive.

Elliott (1970) claimed that the competition for aéhievement is
greater in integrated (non—federal) schools than iﬁ federal schools.,
If the integrated school has a majority of high socioeconomic status
students and if the Indian students are low socioeconomic and in the
minority, there is further evidence to substantiate this claim. In
a study of 2,677 fifth graders in Wisconsin, Walberg, Sorenson, and
Fischback (1972) found that the greater the fraction of high-SES
children in the fifth grade, the less competitive the high-SES chil-
dren perceive the school, but the more gompetitive the low-SES find
it (low-SES children in minority). These authors used the MCI to
measure classroom climate. This suggests that Indian students, of

low SES, who are in the minority in an integrated school, will
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probably perceive that school as competitive.

In summary, the literature relating classroom learning environ-
ments to academic achievement indicates that classroom climate vari-
ables account for substantial variance in measures of student learn-
ing in non-Indian elementary and high schools. Also, a review of the
literature bertaining to the academic achievement of Indian students
suggests that classroom environmental variables are related to their
achievement in school.

Other variables. There are many other variables, as well as

reasoning ability and classroom learning environments, that have
been related to academic achievement of non-Indian and Indian stu=-
dents, In a study of 1,400 non-Indian seventh grade students, McBee
and Duke (1960) found that significant differences in achievement
were attributable to differences in motivation on Fhe Arithmetic,
reading and science tests (but not on the language or social studies
test)., Motivation was measured by use of the scholastic motivation
scale from the Brown-Holtzman Survey of Study Habits and Attitudes.
On the other hand, Dankworth (1970) found that achievement motive
did not make a significant contribution in expléining the variance
found in achievement for a group of Indian students. Dankworth used
two different methods to measure achievement motivation: McClelland's
projective measure and the Ai (Achievement via independence) scale
of the California Psychological Inventory. McBee and Duke suggested
that their measure of motivation may be unreliable and thus their

findings relating motivation to achievement may not be valid.
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Chadwick, Bahr, and Stauss (1977) conducted a study of 147
Indian students attending public secondary schools in Seattle, Wash-+
ington. The purpose of the study was to assess the relationship
between academic achievement and five factors: self-concept, achieve-
ment motivation, anti-Indian discrimination, culture conflict, and
family instability. The findings of this study suggest that achieve-
ment motivation (as measured by an original 8-item scale) and culture
conflict (mea;ured by 5 different indicatoré) are the most important
correlates of academic achievement among urban Indian students. A
problem with this study is that the authdrs used grade~point averages
as the measure of agademic achievement and grades are not reliable
measures of achievement because of possible teacher‘bias in giving
the grades.

Bowd (1972) examined the relative importance of vocabulary,
general intelligence, language background and socioeconomic status
in determining the educational achievement, in‘terms of grade levei,
of several Indian groups. Grade level was taken as an indicator of
present achievement or ability as distinct from potential achieve-
ment. His study included Indian and Metis boys, aged 12-14, ffom
four cultural groups in Western Canada and a sample of white boys
from Calgary. Bowd found that vocabulary, as measured by the Mill Hill
Vocabulary Scale, appears as the prime determinant of grade level |
for the Indian child. Among the sample of white children studied,
"it was general intelligence (as measured by Raven's Standard

Progressive Matrices) rather than verbal skills which determined
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grade level" (p. 74). It should be mentioned that grade level is
not likely as good a measure of present achievement as standardized
achievement tests and this may account for some of Bowd's findings.
In summary, a review of the literature reveals that there are
numerous factors which affect the academic performance of Indian and
non-Indian students. In terms of Lewin's theory, these various
factors can be grouped under the two general factors of person and
environment. Characteristics of the person'which affect academic
achievement would include reasoning ability, achievement motive,
values, verbal ability, language used, feelings of alienation and
self-concept. Environmental variables would include family, com-
munity and school environment characteristics such as values, inter-
action with others, the extent to which goals may be blocked, the
students' sense of control over environment, discrimination, socio-
economic status, and amount of support. Previous research reveals
that although these numerous factors do affect achievement, they véry
in the strengths of influence and also in the direction of influence
on achievement. That is, a factor may have a direct or indirect effect
on achievement. For purposes of this'study, one person characteristic
variable and one environmental variable was chosen., The number of
variables chosen was limited because of restrictions based on the
type of data analysis used and the sample selection procedure. The
person characteristic of reasoning ability was chosen in that it has
been empirically identified as the most significant 'person' factor

influencing academic achievement and theoretically the influence is
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direct. The environmental vafiables related to the classroom learn-
ing environment were chosen both because they have been shown to in-
fluence achievement and also because they are more subject to manip-
ulation that either family or community environmental variables.
Hypotheses

On the basis of relevant theory and research, the following
hypotheses are made.

1. Cultural group will be a significant predictor of achieve-
ment test scores. Based on statistics, on Clifton's (1977) review,
and Franklyn's (1974) study, it is expected that there will be dif-
ferences between the Indian and non-Indian group in terms of perform-
ance on standardized achievement tests and that the non-Indian
group will obtain significantly higher scores.

2. Reasoning ability, as measured by Raven's Progressive Matrices,
will be a significant predictor of achievement test scores. It has
been well documented that intelligence as measured by standard IQ
testskaccounts for substantial variance in school achievement among
non-Indian students (McBee & Duke, 1960; Walberg, 19705 and among
Indian students (Dankworth, 1970). It has also been demonstrated
that non-verbal tests of intelligence correlate highly with achieve-
ment among non-Indian students (Bowd, 1972) and explain a substantial
amount of the variance in achievement scores for Indian students (West
& MacArthur, 1964). Raven's Progressive Matrices is a non-verbal
test of intelligence (or reasoning ability as defined by Raven).

Therefore, it is expected that Raven's Matrices scores will be a
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significant predictor of achievement test scores for both Indian

and non-Indian students.

3. Each of thé five scale scores of the MCI will, by itself,
be a significant predictor of the achievement test scores. Research
studies have found the following relationships between achievement
and classroom climate variables: (a) Cohesiveness is positively
related to achievement (Anderson, 1970; Walberg, 1970; Walberg &
Anderson, 1968, 1972); (b) Friction is negatively related to achieve-
ment (Walberg, 1970, 1971; Walberg & Anderson, 1968, 1972); (c)
Difficulty is positively related to achievement (Anderson, 1970;

Walberg, 1969b, 1970, 1971); (d) Satisfaction is positively related to

achievement (Walberg & Andersom, 1972); (d) The findings on competitive-
ness were different for different subjecgs. The Trickett and Moos
(1974) study suggests that competitiveness is positively related to
achievement for non~Indian students. The relationship.may be negative
for Indian students (Frideres, 1974; Miller & Thomas, 1972).' Based

on these findings, it is expected that for both Indian and non-Indian
students, there will be a significant and positive relationship be-

tween achievement and the MCI scales of Cohesiveness, Difficulty, and
Satisfaction and a negative relationship between achievement and Friction.
It is expected that the relationship between achievement and competitive-
ness will be positive for non-Indian students and negative for Indian
students. Based on the review by Maynor (1970), it is also expected

that the relationships found between the classroom climate variables’

and achievement will be stronger for Indian students than for non-Indian
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students. In other words, the MCI scale scores, when acting together,
will explain more of the variance in achievement scores for Indian
than for non-Indian students.

4, Type of school, Federal or Provincial, will be a significant
predictor of achievement scorés for the group of Indian students. This
hypathesis is based on Elliott's (1970) claim that competition for achieve-
ment is greater in integrated schools than in federal schools and the
finding that iow—socioeconomic students who are in the minority in
_ an integrated school will perceive that school as competitive (Walberg
et al, 1972). Also, Frideres (1974) suggested that competition may
adversely affect an Indian child's performance and research indicates
that some Indian cultures stress cooperative rather than competitive
behavior (Miller & Thomas, 1972). Based on these findings, it is
expected that Indian students will perceive the prpvincial schools
as more competitive than the federal school and that this perception
will adversely affect their performance in the provincial schools.

5. Sex will not be a significant predictor of achievement scores.,
Although Chadwick et al, (1977) found that for urban Indian high
school students, females had better grades than males, it is not
reported whether these differences were significant. In the litera-
ture, there are no reported sex differences in achievement scores for
elementary school students.

6. Grade will not be a significant predictor of achievement
scores. There is no evidence in the literature pertaining to éle-

mentary school students' achievement to suggest that grade will
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predict achievement scores when these achievement scores are stan=

dardized.
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CHAPTER III
Method
Subjects
The populationvused for this study included all grade four to
eight students in three schools attended by the Indian children from
one reserve in north-central Saskatchewan. The sample of 170 subjects
consisted of 75 Indian and 95 non-Indian students in grades 4, 6, and
8 from three schools. The schools were a federal day school on the
reserve and two provincial schools in two nearby towns. For purposes
of identification the reserve school shall be named School 1, and the
provincial schools shall be named School 2 and School 3. All Indian
subjects were residents of the one reserve. A breakdown of the sample

by school, grade, and cultural group is as follows:

Grade

Schools Totais
School 1 17 16 10 43
School 2 3 . 10 5 18
(21)*% (15) (18) (54)
School 3 1 6 7 14
(9) (9 (23) (41)
Totals 21 32 22 75
(30) (24) (41) (95)

*Parenthetical number = non-Indian students
The particular reserve was chosen on the basis of accessibility

and willingness to cooperate. Schools were selected on the basis of
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attendance by reserve students and‘willingness-to cooperate. The
particular grades were selected because of existing achievement test-
ing programs being conducted in the two provincial schools. All
available students in each selected grade were tested in each school.
Eight Indian students in the School 3 were discarded because they
were not living on the reserve and thus, by definition, did not fit
into the sample.

Measures

Standard Progressive Matrices. The Standard Progressive

Matrices was used to measure reasoning ability. The Standard
Progressive Matrices is a non-verbal test "of a person's present
capacity to form comparisons, reason by analogy, and develop a logical
method of thinking regardless of previously acquired information'
(Raven, 1948, p. 12). The Standard Matrices consists of 60 problems
arranged in five sets of 12 each, of increasing (but overlapping)
difficulty. The matrix item is a "two-dimensional" analogies probiem.
Items consist of visual patterns or series of figures related in a
variety of ways. The subject is directed only to select the design
that completes the pattern. The figures are altered from left to

right according to one principle, from top to bottom by another. The
subject must identify these principles and apply them to determine

the needed désign. Several studies have shown that Raven's Pro-
gressive Matrices test is suitable as a non-verbal test of intellectual
ability for Indians (MacArthur, 1968; West and MacArthur, 1964; Wilson,

1973). Re-test reliability scores range from .83 to .93 (Raven, 1960).
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My €lass Inventory (MCI). Students' perceptions of the class-

room learning environment were measured with the My Class Inventory
(MCI), which is a downward extension of the Learning Environment
Inventory (LEI). Several reliabilities are available for the LEI.
For individuals, the reliability coefficients indicating intermal
consistenc§ range from .54 to .86 for each scale. Test re-test
correlations for each scale range from .43 to .73. The LEI was
successfully utilized in a variety of experimental and correlational
studies, described by Anderson and Walberg (1974). The MCI contains
45 items distributed over the scales Satisfaction, Friction,_Competi—
tiveness, Difficulty and Cohesiveness. This instrument is for use
with 8-=12 year élds, who agree or disagree with each item on a two-
point scale.  Individual scale reliabilities range from .54 to .77,
The MCI has been used in a variety of studies (Caype, 1970; Payne,
Ellett, Perkins and Shellenberger, 1977; Walberg, 1971; Walberg,
Sorenson and Fischbach, 1972).

Canadian Test of Basic Skills. Achievement scores were.derived

from the Canadian Test of Basic Skills (CTBS) subtests, The subtests
used were measures of Vocabulary, Reading, Language Skills, Math-
ematics, and a Composite score.

Biographical data. Biographical data regarding cultural group,

age, sex and grade, were obtained from school records.
Procedure
The CTBS was administered by the homeroom teachers in the two

Provincial schools and the scores were then forwarded to the researcher.
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The same test was administered by the researcher and an assistant
graduate student to the Indian students in the federal school follow-
ing the instructions in the Teacher's Guide. All CTBS tests were
completed within a three-week period before April 1, 1979.

The Progressive Matrices were administered by the researcher
or an assistant to each class. Each class was given as much time as
needed to complete the test and standard instructions given in the
Guide (Raven, 1960, p. 8-9) were used in each class.

The MCI was given at another time to each class and was admin-
istered by the researcher or an assistant. Each class was given as
much time as needed to complete the inventory. Instructions for the
MCI, which were printed on the first page, were read aloud in each
class while students followed in their test booklets. Simple clari-
fication of word meanings was provided upon request. Indecisive
subjects wsre encouraged to answer in terms of "most of the time,"
or "on most days." Because the test contains few items, students
were told of the importance of answering every item. Studenfs were
also told that there were no right or wrong answers and they were

encouraged to answer items in terms of what they thought.
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CHAPTER IV
Results

Preliminary Computations

The MCI yields scores from 9-27 on each of the subscales. A
high score indicates agreement with that scale. Subjects' percep-
tions of tﬁe classroom learning environment were the individual's
raw scores on each of the five MCI subscales. See Appendix A for
table of mean MCI scores by grade and school. See Appendix B for
means and standard deviations of MCI scale scores for two groups.

The Standard Progressive Matrices yields a raw score of 0-60;

a person's score on the scale is the total number of problems he
sblves correctly. Raw scores on the Progressive Matrices were con-
vertgd to percentiles using the table for thg_children's group test
given in the Guide to the Standard Progressive Matrices (Raven, 1960).
In order to remove the effects of age on the scores, pgrcentiles

were then converted to standard scores with a mean of 100 and a
standard deviation of 16. See Appendix B for means and standard
deviations of Raven's scores for two gfoups.

- The CTBS scoring key provides grade equivalent scores for each
subject. These scores were converted to percentiles for each subject
using the appropriate tables for each grade level as given in the
Teachér's Guide, Imn qrder to remove the effects of grade, percentiles
were then converted to standard scores with a mean of 100 and a
standard deviation of 16, - See Appendix C for mean achievement

scores by grade and school,
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In order to test the relationships between the independ-
ent variables and the dependent variables, zero-order corre--
lations were computed for the total group and are presented in
Table 1. Categorical variables were coded for computer analysis
using effect coding as described in Kerlinger and Pedhazur (1973,
p. 121). Those categorical variables which required more than one
vector for coding are not presented in Table 1 as the correlations
are not interpretable.

Table 1
Bivariate Correlations between Nine Independent Variables

and the Five Achievement Scales for the Total Group

Variable Vocabulary Reading Language Mathematics Composite
Sex 13% .06 -.13* .07 .06
Culture L 53%% J48%*% . 38%% bbF% 53%%

Culture x Sex .04 .04 .003 02 .05
Ravens S53%% «53%% A48F% J50%% S58%%
Satisfaction -.12 -.07  -.13 -.07 -.12
Friction . 20%% .18% .15% .16% . 20%%
Competitiveness .09 .04 .06 .13 .10
Difficulty -.07 -.12 -.04 -.20% -.13
Cohesiveness -, 23%% ~.15% ~.08 ~.16% -, 20%%

*p <.05
*%p <.01

As expected, the variables culture and Raven's scores were strongly
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related to all achievement variables. Contrary to expectations, sex
was related to both vocabulary and language. Of the five MCI scores,
only three were significantly associated with achievement scores.
Friction was positively related to all the achievement variables but
the direction of association is opposite to that expected. Cohesive-
ness was related to four of the achievement scales but was negatively
related which is also contrary to the direction hypothesized. Dif-
ficulty was negatively related to mathematics achievement which is
also the opposite direction to that expected.

Multiple Regression Analyses

Hypothesis 1 stated that culture would be significant predictor
of achievement scores. In order to determine whether culture was a
significant predictor of achievement scores wheﬁ it had to compete
with the other independent variables in explaininglachievement, the
data for the total group were submitted to stepwise muitiple regres~
sion analysis, as specified in Nie, Hull, Jenkins, Steinbrenner and
Bent, 1975. Each of the five CTBS subtests was used as the dependent
or criterion variable in five separate regressions, The independent
or predictor variables were Raven's score, the five MCI scores and the
categorical variables of cultural group, sex, culture x sex, grade, school,
grade x school, and culture x school. The results of these analyses
indicated that culture was a significant predictor of all five achieve-
ment scores thus hypothesis 1 is confirmed. In four of the regression

analyses, culture was the second variable to enter the equation, after
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the Raven's score entered. For the regression on the dependent
variable, language skills, culture entered the equation fourth, after
Raven's, a grade x school coded vector, and sex. Means and standard
deviations of achievement scores for the two groups are given in
Table 2. On all five achievement tests, the non-Indian group obtained
significantly higher mean scores than the Indian group. Because cul-
ture was a significant predictor of achievement scores, the total
group was divided into the two cultural groups and separate regres-
sion analyses were run for Indians and non-Indians to discover if the
predictor variables affected the criterion variables in a differential
manner for the two cultural groups.
Table 2
Means and Standéfd Deviations of Achievement Scores

for Indian and Non-Indian Group

Group
Indian Non-Indian
Achievement Scale X  8.D N X S.D N
Vocabulary 85.17 12.60 ;I 102.19 14.11 ;;
Reading ' 87.80 13.49 71 102.90 13.97 95
Language Skills 90.58 12.07 69 102.15 14.96 95
Mathematics 88.35 13.78 68 103.43 15.98 94
Composite . 85.86 12.74 71 102.90 14.44 95

To test the relationships between the independent variables
and the dependent variables for the two groups, zero-order cor-

relations were computed for each cultural group and are presented
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in Table 3 along with the intercorrelations:between the  dependent -
_ variables and the intercorrelations:between- the-independent-vari-
ables. Again, those categorical variables which required more than
one vector for coding are not presented in Table 3 as the correla-
tions are not interpretable.

As expected, the Raven's scores were significantly related to
all achievement scores for both Indians and non-Indians. An inter-
esting result was that the correlation between Ravems and Mathema-
tics for Indians is quite a bit lower than the correlation between
Ravens and other achievement scores and is also lower than the cor-
relation between Ravens and Mathematics for non-Indians. Contrary
to expectations, sex was related to one achievement score, Language
Skills, but only for the Indian group. In the Indian group, only
one of the MCI classroom envrionment scales, Cohesiveness, was sig-
nificantly related to two achievement scores, Vocabulafy and Math-.
ematics, and the negative relationships were contrary to the direc—
tion expected. For the non-Indian group, only one of the MCI scales,
Difficulty was significantly related to the achievement scales of
Reading, Mathematics, and the Composite score and the negative re-
lationships are contrary to the direction of relationship expected.
Although only one MCI scale was associated with achievement for each
group, all five MCI scales were retained for regression analyses as
the inﬁestigator was interested in comparing differential contribu-

tions of these environmental scales to achievement scores for the two

groups .
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Correlation Matrix for Seven Independent and Five Dependent

Variables (Indians above the Diagonal, Non-Indians below)

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

1. Sex -.05 .08 ;.09 .19 .01 .01 .12 .01 -, 21% .10 -.00
2. Raven's -.05 -.06 -.12 -.30% .17 -.13 JH2%% Ja5%%  39%% .26% JATRE
3. Satisfaction -.11 -.01 - 41%%  ~ 30%% - 08 JS50%% - 21 -.12 -.07 -.07 -.13
4. Friction .17 -,02 —51%% C36%% .08 -.36%*% .09 .12 .08 .19 12
5. Competitiveness -,06 =-.05 .03 .16 -.04 .09 12 -.04 .09 .16 .08
6. Difficulty .09 -.14 -.37%% |16 -.10 -.06 .06 .03 .05 -.08 .00
7. Cohesiveness -.08 ~-.08 Ja5%% - 45%% .06
8. Vocabulary .10 Jh3E% .09 .06 .04
9. Reading .04 JA3%% .13 01l .06

10. Language Skills -,16 LA3F% — 04 .03~ .02

11. Mathematics .02 S1Ex 07 -.05 .09

12, Composite .03 S1%% .05 .04 .08

Note = correlations are zero—order bivariate éorrelations
*p < ,05

**5: <,01
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Stepwise multiple regression analysis was used to examine the
contributions of successive terms in the prediction equation for
the two groups. In multiple regression analysis it is preferable
that the intercorrelations between the independent variables be as
low as possible (Kerlinger & Pedhazur, 1973, p. 442). The corre-
lation matrix presented in Table 3 shows that for the independent
variables, only 11 out of 42 correlations are statistically signi-~
ficant. Also, those correlations that are significant tend to be
rather low,

The present multiple regression analyses employed a predeter-
mined order for the addition of successive predictors. Such a
method was used because efficient prediction of achievement was not
the major concern; rather, thé investigator wished to study the
proportion of variénce accounted for by each of thé predictor vari-
ables and their interactions. Also the investigator wished to dis-
cover whether the predictor variables affected the criterion vari-
ables in a differential manner for the two cultural groups.

The analyses for each group were done using two different orders
of predictors. For both orders, the Raven's score was entered first.
For the lst ordering, the categorical variables were entered next,
followed by the five classroom environment variables. This proce-
dure provided a comnservative test of the effects of classroom social
climate on achievement, since much of the predictable criterion vari-

ance had been removed prior to the introduction of each MCI scale.
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For the 2nd ordering of variables, the MCI scales were entered after
Raven's, and were followed by the categorical variables. Results

of the multiple regression analyses are given in Tables 4, 5, 6, 7,
and 8. Because the results given in Tables 4 to 8 are rather
complicated and difficult to follow, a one-page summary of these
tables is presented in Table 9.

Hypothesis 2 stated that reasoning ability, as measured by
Raven's Progressive Matrices, would be a significant predictor of
achievement test-scores. The results shown in Tables 4, 5, 6, 7, and
8 reveal that for both Indians- and non-Indians, the Raven's scores
make a significant contribution in explaining achievement. Thus
hypothesis 2 is confirmed. Also, with the exception of the Indian
gfoup's achievement.in'Language Skills and Mathematics, the Raven's
score is the single most important factor in predicting achievement,
The summary of the multiple regression analysis on Language Skills
for Indian students in Table 6a reveals that 60.5% of the variation
in Indian students' Language achievement is accounted for by.the
predictor variables. The Raven's scores contribute 16.4% to this total
while grade contributes 13.5%7 and the grade x school interaction con-
tributes 17.3% in the lst ordering of the variables. The only other-
significant contribution is made by the MCI scale of competitiveness which
contributes 5,6%. In comparison, Table 6b shows that for the non-

Indian group's Language achievement, the Raven's score contributes



nearly half (17.1%) of the total amount of variation accounted for
(36.8%2).

Table 7a reveals that only 397 of the variation in Indian
students' Mathematics achievement was accounted for by the predictor
variables. This total variation accounted for is lower than that
for any of the other Indian students' achievement scores. For Math-
ematics achiévement, the Raven's score contributes only 8.3% to the
total variation while in the first ordering of variables, the class-
room environment scale of Cohesiveness contributes 10.7%. In the
second ordering of variables, the MCI scales of Cohesiveness and
Competitiveness make substantial contributions to the total varia-
tion accounted for {8.3% and 8.0% respectively). For both orders
of variables the environmental scores taken together make a signif-
icant contribution (26.2% and 24.5%) and contribuée more to the
total variance than the Raven's scores.

‘Hypothesis 3, predicting that the five scale scores of'the MCI
would make significant contributions in explaining achievement, is
only partially supported. An examination of Tables 4 to 8 reveals
that only two envirommental scales, Competitiveness and Cohesiveness
make significant contributions to achievement scores and that the
contributions made are not significant for all achievement scores
nor for both groups in all cases. Table 4a reveals that competitive-
ness contributes 6.4% to the total variation (55.5%) aceounted for

in the first ordering of variables for Indian students' achievement



Table 4a

Summary of Multiple Regression Analysis for Indians

on Dependent Variable Vocabulary

45

Analysis of Variance for the Multiple Linear Regression

Due to regression

Residual

15

34

L T MS "~ F
3714.63 247.64 2.83
2975.05 87.50

Summaty of Regression Analysis for lst Order of Variables

Source df R R2 R2 Change F
Total Regression 15 «555

Raven's 1 463 214 214 16,35%*
V4 1 465 .216 .002
V5 1 .504 .254 ,038
Grade . 040 1.53
vé 1 .518 .268 .014
v7 1 .553 .305 .037
School .051 1.96
V8 1 .566 .320 .,015
V9 1 <569 .324 ,004
V10 1 .628 ,395 .071
Vil 1 631 .399 ,004
Grade x School .094 1.78
Sex 1 .639 .409 010 <1
Satisfaction 1 . 649 421,012 <1
Friction 1 .650 422,001 <1
Competitiveness 1 .697 .486 064 4,92%
Difficulty 1 .711 .505 ,019 1.45
Cohesiveness 1 745 .555 .050 3.82

MCI 147 2.25

Residual 34 445

Summary of Multiple Regression Analysis for 2nd Order of Variables

Source df Prop. of Variance F
Total Regression 15 .555
Raven's 1 214 16,35%%
Satisfaction 1 .018 1.38
Friction 1 .007 <1
Competitiveness 1 . 049 3.75
Difficulty 1 .026 1.99
Cohesiveness 1 .035 2.68
MCI 5 .135 2.06
Grade 2 .040 1.51
School 2 .089 3.42%
Grade x School 4 .072 1.38
Sex 1 .005
Residual 34 445
*p < .05.
kg <

.01.
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Table 4b

Summary of Multiple Regression Analysis for Non~Indians

on Dependent Variable Vocabulary

Analysis of Variance for the Multiple Linear Regression

Source of Variation 'df ~_~ S5 " MS " F
Due to regression 12 6288.14 524,01 3.44
Residual 74 11285.68 152,51

Summaty of Regression Analysis for 1st Order of Variables

Source df R R2 R2 Change F
Total Regression 12 .358
Raven's , 1 433 187  ,187 21,49%%
V4 ) 1 452 .204 017
V5 1 453 .205 .,001
Grade 2 .018 2,07
School 1 454 .206 ,001 <1
V8 1 .509 .259 ,053
V10 1 .538 .289 .030
Grade x School 2 .083  4,.76%
Sex : 1 .540 .291 .002 <1
Satisfaction 1 .548 .301 .010 1.15
Friction 1 .577 .333 .032 3.68
Competitiveness 1 .578 .334  ,001 <1
Difficulty 1 .579 -.336 .002 <1
Cohesiveness 1 .598 .358 ,022 2.53
MCIL 5 . .067 1.53
Residual 74 . 642

Summary of Multiple Regression Analysis for 2nd Order of Variables

" Source’ 'df  Prop. of Variance = F
Total Regression 12 .358
Raven's 1 .187 21.49%*
Satisfaction 1 . 004 <1
Friction 1 .019 2.18
Competitiveness 1 - .001 <1
Difficulty 1 .000 <1
Cohesiveness 1 .024 2.76
MCI 5 048 1.09
Grade 2 .025 1.43
School 1 .001 <1
Grade x School 2 .096 5.52%%
Sex 1 .001 <1
Residual 74 642

*p < .05,
*%p < ,01.
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Summary of Multiple Regression Analysis for Indians

on Dependent Variable Reading

Analysis of Variance for the Multiple Linear Regression

" 'Source of Variation

Due to regression
Residual

—df
1

3

£
5
4

'S8 _MS F
5425,17 361.68  3.43
3583.65  105.40

Summary of Regre531on Analysis for lst Order of Variables

Source df R R2 R2 Change F
Total Regression = 15 .602

Raven's 1 .527 .278  .278 23,.73%%
V4 1 .588 .346 .068
V5 1 .592 .351 .005
Grade ,073 3.08
V6 1 .605 .366 .015
v7 1 .613 .376 .0l0
School .026 1.10
v8 1 .632 L400 ,024
V9 1 .660 435 ,035
V10 1 .689 474 039
Vil 1 .710 .504 030
Grade x School .128 2.73%
Sex 1 .717 .514  .010 <1
Satisfaction 1 .723 .523 .009 <1
Friction 1 .723 .523 ,000
Competitiveness 1 .752 566 ,043 3.68
Difficulty 1 7175 .600 .034 2,98
Cohesiveness 1 .776 .602 ,002 <1

MCI .088 1.50

.Residual 34 .398

Summary of Regre381on Analy51s for 2nd Order of Variables

Source df Prop. of Variance F
Total Regression 15 . 602
Raven's 1 .278 23,73%%
Satisfaction 1 .006 <1
Friction 1 .017 1.45
Competitiveness 1 .010 <1
Difficulty 1 .022 1.88
Cohesiveness 1 .004 <1
MCI 5 .059 1.01
Grade 2 .099 4,23%
School , 2 .033 1.41
Grade x School 4 126 2.69%
Sex 1 .008 <1
Residual 34 <445
*p < .05,
#%p < .01,
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Table 5b

Summary of Multiple Regression Analysis for Non-Indians

on Dependent Variable Reading

"Analysis of Variance for the Multiple Linear Regression

‘Source of Variation ~df =~ __ SS ©MS - F
Due to regression 12 5827.08  485.59  3.29
Residual 74 10916.32 147,52

Summary of Regression Analysis for lst Order of Variables

Source df F R2 R2 Change F
Total Regression 12 .348
Raven's 1 .428 .183 ,183 T 20.79%%
V4 - : 1 462 214 .031
V5 1 464 .215 .001
Grade 2 032 1.82
School 1 465 .216 .001 <1
V8 1 .513 .263  .047
V10 1 .527 .277 .014
Grade x School 2 061 3.47%*
Sex 1 .527 .277  .000
Satisfaction 1 .541 .292 ,015 1.70
Friction 1 .562 .316  .024 2.73
Competitiveness 1 562 .316 .000
Difficulty 1 577 .333 .017 1.93
Cohesiveness 1 .590 .348 ,015 1.70
MCI 5 . L071 1.61
Residual 4 .652

Summary of Multiple Regression Analysis for 2nd Order of Variables

‘Source df ‘Prop. of Variance  F
Total Regression 12 .348 :
Raven's 1 .183 - 20,79%
Satisfaction 1 015 1.70
Friction 1 .011 1.25
Competitiveness 1 . 000
Difficulty 1 .008 <1
Cohesiveness 1 017 1.93
MCI : 5 051 1.17
Grade 2 .029 1.65
School 1 .000
Grade x School 2 .084 4, 77%
Sex 1 .000
Residual 74 .652
*p < ,05,

#%p < ,0L.
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Summary of Multiple Regression Analysis for Indians

on Dependent Variable Language Skills

‘Analysis of Variance for the Multlple Linear Regre551on

Bouree of Variation .

- Due to regression
Residual

“df

15

34

‘8S o MS F
- 4297.36. 286,50  3.48
2803.02 82.44

Summaiy of Regression Analysis for lst Order of Variables

Source df R R2 Change F
Total Regression 15 .605

Raven's 1 .405 164 164 14,14%%
V4 " 1 544 .296 .132
V5 1 547 .299 .003
Grade .,135 5,83%*
V6 1 .558 .312 .013
v7 1 .573 .329 .017
School .030 1.29
V8 1 . 694 .481  ,152
V9 1 .694 482 001
V10 1 .702 .492 010
Vil 1 .709 .502 .010
Grade School .173 3.73%
Sex 1 .711 .506 .004 o<1
Satisfaction 1 .725 .526. .020 1.72
Friction 1 .730 .533 .007 <1
Competitiveness 1 .767 .589 ,056 4,83%
Difficulty 1 777 .603 .014 1.21
Cohesiveness 1 .778 .605 ,002 <1

MCI .099 1.71

Residual 34 .395

Summary of Regression Analys1s for 2nd Order of Varlables

‘Source’ df ‘Prop. of Variance  F°
Total Regression 15 .605
Raven's 1 164 14 ,14%%
Satisfaction 1 ,001 <1
Friction 1 .037 3.19
Competitiveness 1 .016 1.38
Difficulty 1 .009 <1
Cohesiveness 1 .013 1.12
MCI 5 .076 1.31
Grade 2 .154 6.64%%
School 2 044 1.90
Grade x School 4 .164 3.53*
Sex 1 .004 <1
Residual 34 .395
*p <.05.
*% p < .01,
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Table 6b
Summary of Multiple Regression Analysis for Non-Indians
on Dependent Variable Language Skills
Analysis of Variance for the Multiple Linear Regression
Source of Variation 'df ~ - 5SS MS - F
Due to regression 7285.68 607.14 3,59
Residual 12531.59  169.35

Summary of Regression Analysis for lst Order of Vériables

Source df R R2 R2 Change F
Total Regression 12 .368
Raven's 1 413 171 171 20,12%%*
V4 1 413 .171 .000
V5 1 438 192,021
Grade 021 1.24
School 1 448 .200 .008 <1
V8 1 495 .245 045
V10 1 .529 .280 .,035
Grade x School .080 4.71%
Sex 1 .566 .320 .040 4,71%
Satisfaction 1 .566 .321 ,001 <1
Friction 1 .572 .327 .006 <1
Competitiveness 1 «573 .328 .001 <1
Difficulty 1 .574 .329 ,001L <1
Cohesiveness 1 .606 .368 .039 4.,59%
MCI 048  1.13
Residual 74 .632

Summary of Multiple Regression Analysis for 2nd Order of Variables

Source df Prop. of Variance F
Total Regression 12 .368
Raven's 1 171 20,12%*
Satisfaction 1 .001 <1
Friction 1 .001 <1
Competitiveness 1 .001 <1
Difficulty 1 .001 <1
Cohesiveness 1 .043 5.06%
MCI 5 047 1.11
Grade 2 .020 1.18
School 1 .011 1.29
Grade x School 2 077 4 ,53%
Sex 1 .042 4.,94%
Residual 74 .632
*p <,05..

*{E <.0

1.,
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Summary of Multiple Regression Analysis for Indians

on Dependent Variable Mathematics

Due to Regre551on
Residual

ﬂi ..... 33 S D
15  3312.24  220.82 1.45
34 5175.28 152.21

Summary of Regre581on Analy51s for 1lst Order of Variables

df ‘R 'R2 " 'R2 Change F
Total Regression 15 .390
Raven's . 1 .287 .083 ,083 4,64%
V4 ) 1 .295 .087 .004
V5 1 .300 .090 - ,003
Grade .007 <1
V6 1 ,303 .092 .,002
v7 1 311 .096 .004
School .006 <1
V8 1 .313 .098 .002
V9 1 .330 .109 .011
v1i0 1 .334 L111  .002
Vil 1 .334 112 .001
Grade x School . .016 <1
Sex 1 .356 .128 ,016 <1
Satisfaction 1 .386 .149 . ,021 1.17
Friction 1 422 .178 .029 1.62
Competitiveness 1 491 .241 063 3.52
Difficulty 1 .532 .283  ,042 2.35
Cohesivness 1 .625 .390 .,107 5.98%
MCI .262  2,93%
Residual 34 .610

Summary of Regression Analysis for 2nd Order of Variables

v Sourece df ‘Prop. of Variance ~'F
Total Regression 15 .390
Raven's 1 .083 4,64%
Satisfaction 1 . 005 <1
Friction 1 .028 1.56
Competitiveness 1 .080 4, 47%
Difficulty 1 . 049 2.74
Cohesiveness 1 .083 4, 64%
MCI 5 . 245 2.74%
Grade 2 .007 <1
School 2 .032 <1
Grade x School 4 .017 <1
Sex 1 .007 <1
Residual 34 .610
*p <.05.

oo
*ng

<.01.
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Table 7b

Summary of Multiple Regression Analysis for Non-Indians

on Dependent Variable Mathematics

Analysis of Variance for the Multiple Llnear Regre551on

Source of Variation df """ SS ‘MS TR
Due to regression 12 9271.98 772.66  4.49
Residual 74 12711.68 171.78

Summary of Regression Analysis for lst Order of Variables

Source df R R2 R2 Change’ F
Total Regression 12 422
Raven's 1 .502 .252  .252 32,31%%
V4 1 .524 275  .022
V5 1 .528 279 .004
Grade 2 .026 1.67
School 1 .558 .311 .032 4,10%
V8 1 .586 344 ,033
V10 1 .588 346 ,002
Grade x School 2 .035 2,24
Sex 1 .588 .346 .000
Satisfaction 1 .589 .346  ,000
Friction 1 .591 .349 .003 <1
Competitiveness 1 .594 .353 .004 <1
Difficulty 1 .615 .378  ,025 3.21
Cohesiveness 1 .649 422 044 5.64%
MCI 5 076 1.95
Residual 74 .578 ’

Summary of Multiple Regre881on Analysis for 2nd Order of Variables

‘Source df ‘Prop. of Variance ~ 'F'
Total Regression 12 422
Raven's 1 .252 32.,31%%
Satisfaction 1 .004 <1
Friction 1 ,000
Competitiveness 1 .008 1.03
Difficulty 1 .024 3.08
Cohesiveness 1 044 5.64
MCI 5 .080 2,05
Grade 2 .025 1.60
School 1 .030 3.85
Grade x School 2 .033 2.12
Sex 1 .000
Residual 74 .578
*p < .05,

**£:< .01,
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Summary of Multiple Regression Analysis for Indians

on Dependent Variable Composite

Analysis of Variance for the Multiple Linear Regression

Source of Variation

Due to regression

Residual

af

1
3

=
5
4

88 MS F
4745.54  316.37  3.54
3038.54 89.37

Summary of Regre331on Analysis for lst Order of Variables

"Source df "R R2 Change = F°
Total Regression 15 .610
Raven's 1 .527 278  .278 24, 24%%
V4 1 .566 .321 .043
V5 1 574 .329 .008
Grade .051 2,22
V6 1 .575 .331 .002
v7 1 .590 .348 .017
School ,019 <1
V8 1 .633 401,053
v9 1 .634 L.402  ,001
V10 1 . 641 .411  .009
Vil 1 . 649 421 .010
Grade x School .073 1.59
Sex 1 .653 426 ,005 <1
Satisfaction 1 .667 445,019 1.66
Friction 1 .670 449 004 <1
Competitiveness 1 .731 .535 .086 7.50%%
Difficulty 1 .759 577 042 3.66
Cohesiveness 1 .781 .610  .,033 2,88
MCI .183 3.19%
Residual 34 .390

Summary of Regre881on Analy81s for 2nd Order of Variables

Source df ‘Prop. of Variance =~ F
Total Regression 15 .610
Raven's 1 .278 24, 24%%
Satisfaction 1 .006 <1
Friction 1 .023 2,01
Competitiveness 1 .050 4,36%
Difficulty 1 .037 3.23
Cohesiveness 1 .010 <1
MCI 5 126 2.20
Grade 2 .097 4,23%
School 2 . 046 2.01
Grade x School 4 .061 1.33
Sex 1 .003 <1
Residual 34 .390
*p < .05,
*%p < .01,
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Table 8b

Summary of Multiple Regression Analysis for Non-Indians

on Dependent Variable Composite

Analy51s .of. Variance for the Multiple Linear Regre551on

"Souree of Variation ~df ss_ 'F
Due to regression 12 7576.37 631.36 4,35
Residual 74 10749.45 145,26

 Summary of Regression Analysis for lst Order of Variables

~Gontes T SR X2~ R Change ¥
Total Regression 12 413
Raven's 1 .501 251 .251 31.77%%
V4 . 1 .517 .267 ,016
V5 . 1 .522 .273  .006
Grade 2 .022 1.39
School 1 .526 277  .004 <1
V8 1 .573 -.328 .051
V10 1 .592 .350 .022
Grade x School 2 073  4,62%
Sex 1 .592 .350 .000
Satisfaction 1 .594 .352 .002 <1
Friction 7 1 611 374 .022 2.78
Competitiveness 1 .612 .375 .001 <1
Difficulty 1 .624 .389 .014 1.77
Cohesiveness 1 .643 413 .024 3.04
MCI 5 .063 1.59
Residual 74 .587 ’

Summary of Multiple Regre551on Analysis for 2nd Order of Variables

" Source ‘df ‘Prop. of Variance = F
Total Regression 12 413
Raven's 1 .251 31.77%%
Satisfaction 1 .001 <1
Friction 1 .010 1.27
Competitiveness 1 .003 <1
Difficulty 1 .008 1.01
Cohesiveness 1 .027 3.42
MCI 5 .049 1.24
Grade 2 .028 1.77
School 1 . 004 ' <1
Grade x School 2 - .082 5.19%%
Residual 74 .587

*E <0050
*%p <,01,



Table 9
Incrementelin Achievement Variance (R2) Accounted for by Complete Regression Models

for Indian and Non-Indian Students

Achievement Variance®

Firsc Ordering of Variables Second Ordering of Variables
Group Rav Gra Sch G xS Sex S F Com D Coh Rav Sat. Fr. Comp. Dif Coh Gra Sch
) Vocabulary
Indian 21.4%% 4.0 5,1 9.4 1.0 1.2 1 6.,4*% 1.9 5.0 21.4%% 1.8 .7 4.9 2.6 3.5 3.9 8,9%
Non-Ind. 18.7%% 1.8 .1 8.3 ,2 1.0 3,2 .1 2002,2 18,7%* 4 1.9 .1 0 2.4 2.5
Reading
Indian 27.8% . 7.3 2,6 12.8% 1.0 .9 .0 4.3 3.4 .2 27.8%% .6 1.7 1.0 2,2 4 9.9%
Non-Ind. 18,3%* 3,2 .1 6.1% .0 1.5 2,4 .0 1.7 1.5 18,3%% 1.5 1,1 .0 .8 1.7 2.9

Language Skills

Indian 16.4%% 13,5%% 3,0 17.3%x .4 2,0 .7 S5.6% 1.4 .2 16.,4%% 1 3,7 1.6 .9 1.3 15.4%

4.4

Non~Ind, 17.1%% 2,1 .8 8.0% 4.0 .1 .6 .1 10 3.9 17,.1%% .1 .1 .1 10 4,3% 2,0 1.1
Mathematics
Indian 8.3% .7 .6 i.6 1.6 2,1 2,9 6.3 4.2 10,7% 8.3% .5 2.8 8.0 4.9 8,3 .7
Non-Ind. 25.2%% 2,6 3,2% 3.5 .0 .0 .3 WA 2,5 4, 4% 25,2%% o .0 .8 2.4 4.4 2.5
Composite Score

Indian. 27,.8%% 5,1 - 1,9 7.3 5 1.9 A B.6R% 4.2 3.3 27,8%% 6 2.3 5.0% 3.7 1.0 9.7% 4,6
Non-Ind. 25.1%% 2,2 A 7.4% .0 2 2,2 .1 1.4 2.4 25,1%% 1 1.0 .3 .8 2,7 2,8

3n percentages
ﬁg 2.05.
*®%p .01,
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in Vocabulary. When the competitiveness scale was entered fourth

in the equation, it accounted for 4.9% of the total variation which
was no longer a significant contribution. Table 6a reveals that
for Indian students' Language achievement, Competitiﬁeness makés

a significant contribution (5.67%) to the total variation (60.5%) in
the first ordering of variables but again fails to reach signifi-
cance when entered sooner in the equation. . Table 6b reveals that
for non-Iﬁdian students' Language Skills achievement, the environ-
mental scale of cohesiveness makes a significant contribution (3.9%
in 1st and 4.3% in 2nd order) to the tot;l variance accounted for
(36.8%).

An examination of Tables 7a and 7b reveals that Cohesiveness
is a significant predictor in explaining Mathematics achievement
for both.Indians and non-Indians. For Indians, Céhesiveness con-
tributes 10.7% in the first order and 8.3% in the 2nd order of var-
iables out of a total variance of 39Z%. Competitiveness contributes
a significant 8.0% in the 2nd order. ' For non-Indians, Céhesiveness
contributes 4.4% in both regressions out of a total variance of 42,2%.
An interesting result is that the direction of the relationship

between Cohesiveness and Mathematics achievement is different for
the two groups. An examination of the‘zero~order correlations in
Table 3 reveals that for Indians the relationship is negative while
for non-Indians the relationship is positive.

Tables 8a and 8b reveal that Competitiveness makes a significant
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contribution to explaining the total variance accounted for in
Composite achievement scores for Indians but not for non-Indians.
Thus, competitiveness contributes 8.6% to the total variance of 617
in the first order and 5% in the second order. In looking again

at Tables 7a and 8a, it should be noted that the proportion of
variance contributed by all the MCI scales together is significant.
Thus for Indian students' Mathematics achievement, the MCI scales
together contribute 26.2% in the first order and 24.5% in the second
order to the total variance of 397, which is a substantial contri-
bution. For Indian students' Composite achievement scores, the

MCI scales together contribute a significant 18.3% to the total
variance of 60.9%.

In a corollary to Hypothesis 3, it was predicted that the re-
lationship between cohesiveness and achievement would be positive
for both Indians and non-Indians. Referring only to éignificant
relationships, this prediction held true for non-Indians but not
for Indians, as alfeady mentioned. It was also predicted that the
relationship between achievement and competitiveness would be pos-
itive for non-Indian students and negative for Indian students,
This hypothesis is rejected in that the significant relationships
found between achievement and competitiveness for Indians were in
a postitive direction.

Another corollary to Hypothesis 3 predicted that the MCI scales

scores together would explain a significantly greater proportion of the
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variance in achievement scores for Indian than for non-Indian stu-
dents. An examination of Tables 4-8 reveals that the total R2
Change values for the MCI are greater for_Indians than non-Indians
for all achievement tests. When the R2 Change values for the MCI
scores are divided by the total amount of variance due to regression
for each group and the proportions compared (using z - test), it is
discovered that the hypothesis is accepted only partially. That is,
this corollary to Hypothesis 3 is accepted only for the achievement
scales of Vocabulary, Mathematics and the Composite score but re-
jected for Reading and Language Skills. For Language Skills, the
comparison of proportions is not significant although it is in the
hypothesized direction. For Reading, the relationship is opposite
to that expectéd. That is, the MCI total R2 Change explained a
significantly greater proportion of the total variance in Reading
achievement for non-Indians than for Indians.

Hypothesis 4, predicting that type of school, Federal or Pro-
vincial, would be a significant predictor of achievement scores for
Indian students is partially supported in that school was a signif-
icant predictor of achievement in two cases. In the original state-
ment of the hypothesis, it was expected that students would perform
better in the federal school than in the provincial schools. A pre-
liminary examination of the data indicated that when the mean scores
for the two provincial schools were takén together, they were con—

sistently higher than the mean scores for the federal school which
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was opposite to predictions. Subsequent analyses separated the
two provincial schools rather than combine them.

Table 4a reveals that school is a significant predictor of
Indian students' achievement in Vocabulary; school contributes 8.9%
to the total variance (55.5%) accounted for in the second ordering
of variables. The mean Vocabulary achievement scores by school
for School 1, School 2, and School 3 are 83.15, 90.72, and 83.75
respectively. Using the Scheffé& or S methéd for multiple comparison
between means, it is discovered that there is significant differ-
ence between the mean scores for School 1 and School 2. D (7.57)
is larger than S (6.76), P < .05, df = 2, 34. Other differences
are not significant., Table 7b reveals that school is a significant
predictor of non-Indian students' achievement in Mathematics. The
mean Math achievement scores by school for School 2 and School 3
are 107,11 and 98.45 respectively.

A corollary to Hypothesis 4 predicted that Indian students
would perceive the provincia; schools és more competitive than the
federal school., An examination of the mean competitiveness scores
by school (see Appendix A) indicates that this hypothesis is rejected.
The mean competitiveness scores for Indian students in School 1,
School 2 and School 3 are 19.56, 20.37 and 21.38 respectively.

Combining the scores for the two integrated schools produces a mean

of 20,83 for the integrated schools compared to the mean of 19.56
for the federal school; the difference between the means is not

significant. It was also expected that the Indian students in the
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integrated schools would perceive the climate as more competitive
than the non-Indians in the same school. This hypothesis is

also rejected. - In School 3, the mean competitiveness scores

for Indians and non-Indians are 21.38 and 21.21 respectively; in
School 2 the meén scores for Indians and non-Indians are 20,37 and
21.15 respectively. The differences between these means are not
significant and for School 2, the direction. is opposite to that
expected.,

Hypothesis 6, predicting that grade would not be a significant
predictor of aéhievement scores is accepted for non-Indian students
but is only partially supported for Indian students. Thus for
Tndian students achievement in Voéabulary and Mathematics, grade is
not a significant predictof but it is significant for Reading achieve-
ment, Language achievement and the Composite scoré. The mean Read-
ing achievement scores for Indians for grades 4, 6, and 8 were 89.76,
88.56, and 84.17 respectively. The mean Language achievement scores
for grades 4, 6, and 8 were 93.62, 90.47, and 86.81 respectively.
Differences between these means were not tested for statistical
significance because of a significant grade x school interaction for
these achievement scores, which will be discussed later. Grade was
also a significant predictor of Composite achievement scores for
Indian students. In order, the mean Compesite achievement scores
for grades 4, 6, and 8 were 86.05, 87.13, and 83.39.

Hypothesis 5, predicting that sex would not be a significant
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predictor of achievement scores is accepted for Indian students on
all achievement scores and is partially supported for non-Indian
students. Table 6b reveals that sex is a significant predictor of
non~-Indian students' Language Skills achievement scores. Sex con-
tributed 4.0% to the amount of variance accounted for (36.8%) by
the total regression. The means for language achievement for fe-
males and males in order were 104.85 and 100.04, indicating that
non-Indian females' achievement scores in Language Skills were sig-~
nificantly better than males.,

Additional significant findings that were not predicted are
those of the grade x school interaction. For non-~Indians, the
grade x school interaction contributed significantly to the total
variance accounted for in achievement in Vocabulary, Reading, Lan-
guage Skills, and the Composite scores. The mean grade scores by
school are plotted on graphs in Figures 1, 2, 3, and 4. Looking
at figures 1 to 4, it can be seen that for the two schools, the
comparisons among means for the three grades are in opposité direc~
tions. That is, in School 3, mean scores increase from grade 4
to grade 6, then decrease to grade 8. The opposite is true in
School 2 where mean scores decrease from grade 4 to grade 6 and then
increase again to grade 8,

For Indian students, the grade x échool interaction contributed
significantly to their achievement in Reading and Language Skills.
Figures 5 and 6 represent these interactions for Reading and Langu-

age Skills respectively. Figure 5 shows that for Indian students
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in School 3 and School 1, the Reading performance scores de-

crease. from grades 4 to 8. In contrast, Indian students' in
School 2 improve in Reading achievement scores from grades 4 to 8.
In figure 6, the Language achievement by grades for Indian students
in School 3 and School 2 looks similar. That is, achievement
scores improve from grades 4 to 6 in almost parallel lines for both
schools but in School 2 the increase continues to grade 8 whereas
in School 3 there is a decrease to grade 8,  In School 1 the
achievement from grades &4 to 6 is opposité to the other two schools,
that is, there is a decrease in scores between grade 4 and 6 and a
further decrease to grade 8. The decrease from grade 6 to 8 is

similar to that in School 3 but opposite to that in School 2.

Additional Results

In order to discover whether the profiles of the mean class-—
room or group MCI scale scores differed for high and low achievers,
or differed according to cultural group, or grades, or between schools;
the profiles for the various -groups weré drawn and are preSénted in
Appendix D, The average student score for each group was calculated
fér each subscale and profiles were generated comparing these scores.
The median score of 18 is also used as a comparison point for these
profiles,

Although no definitive conclusions can bé made from a study of
these profiles, some interesting comparisons can be seen. Figures
1 to 10 include profiles which compare lower achievers with highef

achievers. In four of the figures, the profiles are fairly similar
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but in five figures (2, 4, 6, 7, and 8), the higher achievers see
their classrooms as higher in friction than the lower achievers

see their classrooms. In three figures (2, 4, and 6) the higher
achievers perceived their classes as less satisfying than the lower
achievers saw their classes although in figure 8, this tendency

was reversed. Figure 1l shows that the Indian students in the three
different schools perceive those schools fairly similarly, although
the federal school students seem to perceive their school as more sat-
isfying and more cohesive. The profiles for the non-Indian students'
perceptions of their two schools are fairly similar (figure 12). The
profiles for the Indian students in the three grades (figure 13),
shows that there are few differences between grades. 1In figure 14,
the profiles seem to indicate that the Indian students perceive the
federal school as more satisfying and more cohesive with less fric-
tion than the Indian students perceive the integrated schools. These
profiles also seem to indicate that the Indian students perceive the
integrated schools as having-less friction than the non-Indian stu-
dents see the same schools. As mentioned; these figures are pre—
sented for interest and no definite conclusions can be made about
differences between groups as these differences were not tested for

statistical significance.
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CHAPTER V
" Discussion

This study used multiple regression analysis to investigate
the amount of variance in achievement test scores that could be
explained by the independent variables of cultural group, reason-
ing ability, classroom environment variébles of satisfaction, fric-
tion, competitiveness, difficulty, cohesiveness, plus school, grade
and sex. It was hypothesized that culture, reasoning ability, the
five environmental variables, and school would be significant pre-
dictors of achievement tests scores and that grade and sex would
not be. The hypotheses regarding the contributions of cultural
group and reasoning ability were strongly supported. Only two class-
. room environmental variables predicted achievement when the total
group was dividéd into two so this hypothesis was only partially
supported. The hypotheses regarding the predictability of school,
grade, and sex were also only partially supported.

Hypothesis 1 stated that cultural gfoup would be a sigﬁificant
predictor of achievement. The finding that culture was a signifi-
cant predictor of achievement for the total group and that the non-
Indian group obtained significantly higher mean scores than the
Indian group is in agreement with previous research comparing Indian
and non-Indian achievement (Franklyn, 1974; F. S. I., 1973; Renaud,
1958). It should be mentioned, however, that there is considerable

overlap between the two groups. The distribution of achievement
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scores for the two groups indicates that there is about a 60 percent
overlap. In other words, although the mean achievement scores for
the non-Indian group are higher than the mean achievement scores for
the Indian group, about 60 percent of the scores are common to the
two groups.

A comparison of the group mean achievement scores with the 1973
Standardization Sample on the CTBS provides some additional infor-
mation. For the 1973 Standardization Sample the mean standard score
for each achievement subtest could be assumed to be 100. The Indian
group in the present study obtained a mean achievement score in each
subtest that was significantly lower than the 1973 standardization
sample (p <.05). The non-Indian group obtained significantly higher
mean scores in Reading (Z= 2.024, p <.05), Mathematics (Z= 2.08, p <
.05), and the Composite Score (Z= 1.963, p <.05). The non-Indian
group's mean scores in Vocabulary and Language Skills were also high-
er than the 1973 standardization sample but the differences were not
significant.

Hypothesis 2 stated that reasoning ability would be a signifi-
cant predictor of achievement test scores. Reasoning ability, as
measured by Raven's Progressive Matrices, was a significant predic-
tor of achievement scores for Indians and non-Indians which was ex-
pected from previous research. An interesting and unexpected find-
ing was that the proportional amount of variance in achievement scores

explained by the Raven's scores was different for the two cultural
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groups, and within the Indian group it was different for different
achievement scores. The fact that the Raven's score contributed
much less to the total variance in Indian students' Mathematics
achievement than to their other achievement scores is difficult to
explain. The Mathematics subtest included tests of Mathematics con-
cepts plus problem solving so the difference cannot be due to lack
of a verbal component. The Raven's scores also contributed less
proportionately to the Indian students' Language Skills achievement.
The Language Skills subtest includes tests on spelling, capitaliza-
tion, punctuation, and grammar. Perhaps the reason for the differ-
ential Raven's contributions to the Indian students' achievement
scores is due to the component of rote learning in Mathematics and
Language Skilis. The Raven's Métrices is described as a test of
observation and clear thinking (Ravens, 1960) and as such, would
not likely be related to subjects requiring rote learning. The same
relationships do not hold true for the non-Indian students' achieve-
ment in Mathematics and Language in that the Raveﬁ's contriﬁutes
about the same proportion to the total variance in all their achieve-
ment tests. If the previous speculations regarding rote learning
are pursued, then one might suggest that perhaps the non-Indian stu-
dents and Indian students use different cognitive strategies in
learning Mathematics and Language Skills.

There is evidence in the literature to suggest that Indians

and non-Indians do, in fact, use different cognitive strategies.
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- Several studies have demonstrated that variations in the patterns

of cognitive abilities exist among ethnic groups (cited in Krywaniuk
& Das, 1976). For purposes of explanation in this study, the two
eognitive abilities of simultaneous and successive synthesis pfo~
vide some insights. Simultaneous infqrmatidn processing '"'refers to
the syﬁthesis of separate elements into groups, these groups often
taking on spgtial overtones. . . . Successive information process-
ing refers to processing of infbrmation in a serial order." (Das,
Kirby, & Jarman, 1975, p. 89). According to the Das et al (1975)
model for cognitive abilities, rote memory requires sequential or
successive processing, "whereaé reasoning of the Progressive Matrices
types usually needs simultaneous processing" (p. 98). Krywaniuk

and Das (1976) state however, that '"mo task is purely simultaneous

or successive, but involves elements of each, and- can be approached
with some combination of strategies. It is in this combination where
individﬁals, and indeed cultures, vary" (p. 272). From the results
of previous research and ﬁhe.present stu&y, it is hypothesized that
the Indian and non-Indian students use either different cognitive
strategies or different combinations of strategies in their approaches
to learhing Mathematics and Language Skills.

Hypothesis 3, stating that the five scale scores of the MCI

would be significant predictors of achievement scores, presumed that
each scale, by itself, would be a significant predictor. The results

of this study which indicated that three of the MCI scale scores,



70

satisfaction, friction; and difficulty, were not significant pre-~
dictors of achievement are contrary to previous research results.

It should be mentioned, however, that research studies which did

find that these three scales were significant predictors were done

in high schools. Also, these studies used the LEI, and in most
studies the unit of analysis was the class rather than the individual
as was the case in the present study. Using the MCI in elementary
schools, Walberg, Sorenson, and Fischbach (1972) found that the re-
lations identified were not as strong as those found in high schools,
They suggest that this may be because older students have more frames
of reference in rating the enviromment. Another possible reason for
the different findings between this study and previous studies which
used the LEI, is that the individual scale reliabilities for the MCI
are considerably lower than those for the LEIL. Thus the MCI may not
be as reliable a test instrument as the LEI. Another: limitation re-.

garding the use of the MCI in this study is that one group of sub-

jects, the Indian students, are from a different culture than the

one for whom the test was constructed. Thus there may have been pro-
blems associated with both their understanding of instructions or
questions and their motivation to answer in terms of their own per-
ceptions.,

Another parﬁ of hypothesis 3 predicted that the relationships
found between the classroom climate variables and achievement would

be stronger for Indian students than for non-Indian students.  This
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hypothesis presumed that the five MCI scales, when acting together,
would explain more of the variance in achievement scores for Indian
than for non-Indian students. The results from this study support
this hypothesis. These results are in agreement with the conclusions
drawn by Maynor (1970), that disadvantaged students are more strongly
influenced by the student environment than are advantaged students.
The conclusion that Indian students are more strongly influen-
ced by the classroom social climate than non-Indian students may be
explained by social-psychological theory. Under Murray's Need-Press
Model (cited in Nielsen & Kirk, 1974) the demands, sanctions, and
expectations within the classroom give that classroom its particular
environment. If we accept the premise that there are cultural and
social class differences in child care and rearing, and that atti-
tudes and values are developed initially in the family, then we can
expect to find differences in children's values and attitudes. The
literature suggests that there is a strong likelihood that the wvalues
emphasized in the classroom tend to reflect the white middlé class
peispective. Thus white middle clasé pupils will likely be accus-~
tomed to the attitudes and values which underlie the demands, san-
tions, and expectations of the classroom. Therefore the classroom
environment is consistent with their home environment. On the other
- hand, Indian students who have had different sociocultural influ~
ences may find the classroom alien or incompatible with their home

environment because the values and attitudes learned at home may be
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inconsistent with the values emphasized in the classroom. Thus we
can expect the Indian students to be more strongly influenced by
the classroom environment because they are not accustomed to the
values which underlie the expectations of the classroom.

Clifton's (1977) hypothesis thét interaction with others has
an important effect on academic achievement, and that this aspect
affects Indians' and non-Indians' achievement differently, receives
some support froﬁ this'study. The MCI subscale of cohesiveness is
a measure of the feeling of intimacy that has developed as a result
of several individuals interacting over a period of time. For Math-
ematics achievement, cohesiveness had a significant positive relation-
ship for non-Indians but a significant negative relationship for
Indians, thus lending some support to Clifton's hypothesis; It is
recognized, of course, that correlation does not infer causation.
Therefore, the results of the present study show only that the re-
lationships between Mathematics achievement and cohesiveness are in
opposite directions for the two groups.

It was predicted that cohesiveness would be positively related
to achievement. The finding that cohesiveness had a significant
negative relationship to Indian students' Mathematics achievement
is contrary to most previous research findings with non-~Indian stu-
dents. The majority of previous studies found that cohesiveness had
a positive influence on achievement. A negative relationship between

achievement and cohesiveness means that low cohesiveness is associated:
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with high achievement and high cohesiveness is associated with low
achievement. When the distribution of Mathematics' achievement
scores and cohesiveness scores is examined, the scattergram of scores
reveals the reason for the reported relationship. Thus the high co-
hesiveness - low achievement pattern is accounted for by the students
in School One, the federal school. And the low cohesiveness - high
achievement pattern is found in the two prqvincial schools.

For present purposes, the discussion will concentrate on dif-
ferences in the cohesiveness factor between schools; differences in
achievement scores will be discussed later in another section. The
nature of the MCI is such that the student is prompted to use the
total classroom group as a frame of reference. The results indicate
that the Indian students in the federal school perceive the total
class as a cohesive group. On the other hand, the Indian students
in the provincial schools perceive their classes as lower in cohe=-
siveness. It seems reasonable that the Indian students, as a min-
ority group in the provincial schools, would perceive that climate
as low in cohesiveness. They may experience in-group cohesiveness
with the other students of their own cultural group but see the total
group as low in cohesiveness. It should be mentioned, however, that
the non-Indian students' scores on coheeiveness were not very dif-
ferent from the Indian students' scores in the provincial schools.
Again, this finding may relate to the students' perceptions of the

total group which may not seem cohesive, although there may be cohesive
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sub-groups or cliques within the larger group. The low cohesive-
ness - high achievement relationship found for Indian students and
the supposition that there may be in-group cohesiveness or cliques
receives some support from previous research. House (1975) found

a positive relationship between cliquishness and self-concept, with
prior evidence that self-concept was positively related to achieve-
ment.  In summary, this study indicates that Indian students in the
federal school perceive their classes as high in cohesiveness and
their achievement is lower; Indian students in provincial schools
perceive their classes as lower in cohesiveness and their achieve-
ment is higher., The relationship between cohesiveness and achieve-
ment in the provincial schools may be mediated by peer group in-
fluences.

The positive relationship found between cohesiveness and none
Indian students' achievement in Language Skills and Mathematics is
consistent with the findings of previous research (Anderson, 1970;
Walberg, 1970; Walberg & Anderson, 1972)., This means that iow co-
hesiveness is associated with low achievement and high cohesiveness
is associated with high achievement plus a variety of scores in the
middle range. An examination of the distribution of achievement and
cohesiveness scores reveals that the low cohesiveness ~ low achieve-
ment pattern is accounted for by the grade eight class in School
Three for both Language Skills and Mathematics. The grade six class

in School Three also has a low cohesive - low achievement relation
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in Mathematics. For Mathematics achievement, there is also a distinct
high cohesive - high achievement pattern for the grade four students
in both schools. Other scores are fairly well scattered throughout
the middle range. It should be mentioned that when the terms "low
cohesive'" and "high cohesive" are used, this does not mean low or
high in any. absolute sense but only in a relative way. For example,
the range of cohesiveness scores for non-Indians (by class) is only
2.67 with a low score of 18.33 and a high score df 21.

The hypothesis predicting a negative relationship between com-
petitiveness and achievement for Indian students was not supported.
The positive relationship found between competitiveness and Indian
students' achievement in Vocabulary, Language Skills, thematics,
and the Composite Score is similar to results of studies involving
non-Indian subjects. No causal implicatiéns can be drawn from this
data; in fact, the classroom climate dimension of competitiveness
and achievement scores are probably mutually interrelated in a com-
plex manner. Thus a more competitive classroom may.produce'higher
achievement or higher achievers may perceive the classroom as com-
petitive. A cause and effect relationship could only be determined
by an experimental study. The data do seem to indicate that com-
petitiveness does not have a negative influence on Indian students'

achievement as Frideres (1974) suggested. The finding that compet-
itiveness was not significantly related to non~Indian students'

achievement suggests that the relationship found for Indian students

may be mediated by student background characteristics such as cultural
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values and attitudes. The commonly accepted premise that Indian
children.arenére cooperative than non-Indian children may account
for the findings of the present stﬁdy. It could be that Indian
children are cooperative within their own group but not necessarily
within thg school system.

Hypothesis 4, which predicted that school would be a signifi-
cant predictpr of achievement scores for Indian students, was based
on the expected effect of the competitiveness factor. As has already
been mentioned, the findings regarding the relationship between
competitiveness and achievement were contrary to those expected.
Although Hypothesis 4 did receive partial support, it is obvious
that the differences in achievement between schools were not due to
differences in the competitiveness factor. Thus there must be an-
other explanation for differential achievement between schools. 1In
the F.S.I. report (1973), the authors report that "Indian students
in joint schools performed better than Indian students in federal.
schools although this difference was not always a significant one"
(p. 251). The present study had similar results for achievement in
Vocabulary., Assuming that instructional quality was equivalent in
the three schools, an explanation may lie in the influence that the
middle-class students in the joint schools have on the lower socio-
economic class Indian children. Wilsoh (1959) found that lower
socioeconomic class children attending schools where the majority of
students are from middle class families have higher educational as-

pirations than lower class pupils attending schools attended
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predominantly by lower class pupils. Another possible explanation
for differences between schools may lie in the school-selection
procedure, Perhaps the parents of higher-achieving Indian students
choose to send those children to the joint schools.

Hypothesis 5, predictiﬁg that sex would not significantly pre-
dict achievement scores, was only partially supported. For non-
Indian students' achievement in Language Skills, the girls obtained
a significantly higher mean score than the Boys. The Language Skills
test includes subtests on punctuation, capitalization, grammar and
spelling. Maccoby and Jacklin (1974) conducted a major review of
the research on sex differences, They report that females aged 1-3
are more proficient in linguistic skills than males but from pre-
school to adolescence, the sexes are very similar in their verbal
abilities. Maccoby and Jacklin state further that throughout
the school years, girls do better than boys on tests of grammar,
spelling, and word fluency. The present study supports Maccoby
and Jacklin's conclusion in that tﬁe girls scored better in Language
Skills which included grammar and spelling. In other tests involving
verbal abilities, Reading and Vocabulary, the sexes had similar
scores.

Hypothesis 6 predicted that grade would not significantly pre-
dict achievemeht scores. The conclusion that grade is a significant
predictor of Indian students' achievement scores in Reading, Language
Skills and'the'Composite Score may be indicative Sf what Jenson

(1966) has described as "cumulative deficit." This means that as
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a child advances in school, the school work tends to become pro-
gressively difficult and frustrating as the child increasingly

fails to match the competence demands of advancing school progres-
sion. Other research studies involving Indian students' achieve-
ment have found evidence of what may be called cumulative deficit.
Renaud (1958) tested 1,562 Indian students in Ontario, Manitoba,
Saskatchewan, Alberta, and British Columbia. He found that in

grade 5, the average Indian student was approximately one year be-
hind,in reading, while in grade 8 he. was approximately two years
Behind:” Tn a'study’comﬁiésidnéd*ﬁ?”the”FedEration of Saskatchewan -
Indians (1973), the authors reported that "Indian students, on the
average, are probably achieving two to three years below grade level
in reading by the time they reach grade 7" (p. 251). The results

of the present study found similar decreases in levels of academic
achievement as the Indian students progress from grade 4 to grade
8. Rosenthal and Jacobson (cited in Fowler, 1972) suggest that this
process which is predominant in socioeconomically disadvantéged
groups and which has been described as a cumulative deficit is "also
partially shaped by socioeconomic barriers of discrimination and a
kind of negative identity, self-fulfilling prophecy" (p. 100).

Recommendations

It is not the intention of the author of this study to make
extensive recommendations regarding the broad field of education

for Indian children as this has beem ‘done many times before by many



79

very competent researchers agd authors (Bowd, 1977; Fisher, 1969;
Franklyn, 1974; Frideres, 1974; MacArthur, 1968; Ryan, 1972). The .
book edited by Ryan is an especially good book on Canadian Inter-
vention Research and Programs and includes suggestions for programs
for native’ people.

In view of the speculation that Indian and non-~Indian students
may use different cognitive strategies or different combinations of
strategies in learning Mathematics and Language Skills, it is re-
commended that further research be conducted to investigate this
possibility. In a study of forty low-achieving Canadian Indian
children in grades 3 and 4, Krywaniuk and Das (1976) found that the
children had well-developed simultaneous strategies but these were
often used in place of the more efficient sequential processes. 'The
authors suggest that most academic tasks demand spécific sequential
operations. The authors report that this study demonstrated that.
when appropriate remedial programs were used, cognitive strategies
could be taught. 1In view of this, it seems important that the low-
achieving Indian students from the present population be tested in
order to determine whether they are using inefficient sequential
learning processes and, if so, then proper remediation programs
should be carried out. Methods for assessing cognitive strategies
and remediation programs are discussed in Krywaniuk and Das (1976).

Because Indian students are strongly influenced by their school

environment, it is important that educators of Indian children try
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to foster an environment that is conducive to improved learning.

From the present findings of a positive relationship between com=-
petitiveness and achievement for Indian students, it is recommended
that experimental studies be undertaken to discover whether there

is a causa; relationship between these two factors. In view of

the findings on cohesiveness, it is recommended that further research
be conducted to discover whether peer group influences or cultural
in-group influences may be affecting the rélationships between co-
hesiveness and achievement.

It was suggested previously in this study that the values and
attitudes which underlie the expectations of the school may be in
conflict with the values and attitudes of Indian children. It seems
advisable that schools examine the values and attitudes of school
personnel to discover if their values and attitudes are concordant
with those of Indian as well as non-Indian children. .'The school
should become familiar with the values of parents and children sov
that teachers and curriculum~can work more effectively with them"
(Friesen, 1974, p. 154). The school system has often stressed the
importance of teacher's being cognizant of and reacting to individual
differences between students and this has been done to a great ex-
tent in relation to differential abilities and levels of achieve-
ment, Now steps should be taken to also recognize and react appro-
priately to sociocultural differences., One way to do this would be

to develop programs and materials which are culturally meaningful
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to the Indian child.

Again, in view of the importance of the classroom environment
in influencing Indian students' achievement, it is recommended that
future research be carried out to discover additional environmental
factors that have a positive influence an Indian and non-~-Indian
students' achievement. TFrom such research, teachers would receive
more information regarding the environmental aspects that will
foster learning for both Indian and non~Indian students and thus
will have some basis on which to work. Further to this recommend-
ation, it is also recommended that either the MCI be-changed and/or
improved in order to make it a more reliable instrument, or else
a new instrument should be developed to measure elementary class-
room environments. In using the MCI in the present study, the in-
vestigator concluded that the instrument had too few items altogether,
had too few items per subscale, and had too few subscales to ade—_

quately measure the total classroom learning environment.
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e o MCI Scales
. School  Satisfaction Friction ~ Competitiveness Difficulty Cohesiveness
School 1
Grade &4 21.14 18.14 19.86 17.14 24,14
Grade 6 18.36 19.54 18.45 13,91 22.27
Grade 8 19.86 18.71 20,71 16.14 23
School Mean 19,91 18.75 19.56 14.63 23.25
School 3
Grade 4 17 27 21 15 19
(19)b (19.75) (22) (14.75) (21)
Grade 6 15 20,33 22 15.67 21.33
(10.56) (24.11) (22,33) (17.67) (18.33)
Grade 8 14.17 18.83 20.83 13.50 17.83
(13.91) (23.64) (20,45) (15.27) (18.82)
School Mean 14,77 20,15 21.38 14.61 19.54
(14.18) (22.95) (21.21) (15.72) (19.15)
School 2:
Grade 4 14,60 17.40 20. 60 17 20.20
(20.41) (20.53) (22.06) (12.59) (20.29)
Grade 6 19.44 20.56 19.89 13.22 21.44
(18.57) (21.57) (21.57) (13.86) (20.14)
Grade 8 12.5 23 22 17.5 19
(12.76) (23.38) (20.14) (15.19) (19)
School Mean 17.06 19.87 20.37 14.94 20.75
(16.83) (21.96) (21.15) (13.98) (19.73)
Integrated® 16.03 20,00 20.83 14,79 20.21
Schools (15.69) (22.38) (21.18) (14.73) (19.48)

aIntegrated schools include School 2 and School 3.

bNumbers in parentheses indicate mean MCI scale scores for non-Indian students.
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Means & Standard Deviations of Continuous Independent Variables

Appendix B

Ravens
Satisfaction
Friction
Competiﬁiveness
Difficulty

Cohesiveness

____Indians Non-Indians
X SD X SD
99.58 14,33 109.81 11.19
18.15 5.41 15.90 5.09
19.62 4.82 22.39 3.73
20.72 3.63 21.18 3.86
15.25 3.70 14.89 3.20

21.92 3.79 19.48

2,91
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Mean Achievement Scores of Students by Grade and School

Achievement Tests

School Vocabulary Reading ~ ‘Langunagé:Skills -Mathematics Composite
School 1
Grade 4 81.47 89.87 97.93 80.67 87.00
Grade 6 86.63 87.69 88.88 83.63 86.13
Grade 8 80.20 81.10 84,38 89.56 81.10
School Mean 83.15 86,88 91.44 88.26 85.22
School 3
Grade 4 75 . 91 77 . 71 73
(95.35)2 (105.56) (97.67) (104.67) (103.56)
Grade 6 85 86.33 88 89,33 84,83
(105.44) (106.78) (107.56) (100.63) (106.56)
Grade 8 84 81.8 84.8 91 83.4
(96.39) (96.26) (96) (95.26) (96)
School Mean 83.75 84.83 85.75 88.50 83.25
(100.24) (100.61) (98.90) (98.45) (99.98)
School 2
Grade 4 90,60 89.20 84 ' 88.40 85.80
(107.56) (108.67) (103.89) (110.33) (108.17)
Grade 6 90.10 91.30 94.50 91.00 90.10
(92.40) (100.93) (102,20) (104.27) (101.40)
Grade 8 93 98.33 96.67 80 91
(104.43) (103.86) (106.95) (106.38) (105.19)
School Mean 90.72 91.89 91.94 88.44 89.06
(102.13) (104.65) (104,.61) (107.11) (105.13)
Grade Means
Grade 4 83.33 89.76 93,62 86.15 86.05
Grade 6 87.41 88.56 90,47 89.81 87.13
Grade 8 83.39 86,81 88.29 83.39

84.17

Numbers in parentheses indicate the mean achievement scores of non-Indian students.
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Graphs of MCI Scale Scores
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Appendix E
Sample of My Class Inventory, Reliabilities
and Scoring Key

NAME o e

AGE

GRADE

DIRECTIONS

This is not a test. The questions inside are to find out what your
class is like. Please answer all the questions.

EXAMPLE )
Each sentence is meant to describe your class. If you agree with
the sentence circle yes. If you don't agree with the sentence,
circle no.

1. Most children in the class are good friends. Yes No

If you think that most children in the class are good friends, circle
the yes like this:

1. Most children in the class are good friends. No

If you do not think that most children in the class are good friends,
circle the no like this:

1, Most children in the class are good friends. Yes Qi)

Now turn the page and answer all the questions about your class.



10.
11.

12.

13,
14,

15.

The pupils enjoy their schoolwork in my class.
Children are always fighting with each other.
The same people always do the best work in our
class.

In our class the work is hard to do.

My best friends are in my class.

Some of the children in our class are mean.

Most pupils are pleased with the class.

Children often race to see who can finish first,
Many children in the class play together after
school.

Most children can do their schoolwork without help.
Some pupils don't like the claés.

Most children want their work to be better than
their friend's work.

‘Many children in our class like to fight.

Only the smart people can do the work in our class.

In my class everybody is my friend.

104

Circle
Your

" Answer
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes Nd
Yes No
Yes No
Yes No
Yes No
Yes No



16.

17.

18.

19.

20,

21.

22,

23.

24,

25.

26.

27.

28.
29.

30.

II

Most of the children in my class enjoy school.
Some pupils don't like other pupils.

Some pupils feel bad when they do not do as well
as the others.

In my class I like to work with others:

In our class all the pupils know how to do
their schoolwork.

Most children say the class is fun.

Some people in my class are not my friends.

Children have secrets with other children in the
class. o

Children often find their work hard.

Most children don't care who finishes first.

Some children don't like other children.

Some pupils are not happy in class.

All of the children know each other well.
Only the smart pupils can do their work.

Some pupils always try to do their work better
than the others.

105

Circle
Your

" Answer
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No



31.
32,

33.

34,

35.

36.

37.
38.

39.

40.
41.

42,

43,

44,

45,

III

Children seem to like the class.
Certain pupils always want to have their own way.

All pupils in my class are close friends.

Many pupils in our class say that school is easy.
In our class some pupils always want to do best.

Some of the pupils don't like the class.

Children in our class fight a lot..

All of the pupilg in my class like one another.
Some pupils always do better than the rest

of the class.

Schoolwork is hard to do.

Certain pupils don't like what other pupils do.

‘A few children in my class want to be first

all of the time,

The class is fun,

Most of the pupils in my class know how to
do their work.

Children in our class like each other as friends.

106

Circle
Your

" Answer
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No~
Yes No
Yes No
Yes No
Yes Nq
Yes No
Yes No
Yes No
Yes No
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Scales and Reliabilities of the My Class Inventory

Individual
Scale ' Items = o Reliabilttya
Satisfaction 1, 7, 11%, 16, 21, 27%, 31, 36%, 43 .77 |
Friction 2, 6, 13, 17, 22, 26, 32, 37, 41 .70
Competitiveness l3, 8, 12, 18, 25%, 30, 35, 39, 42 .56
Difficulty 4, 10%, 14, 20%, 24, 29, 34%, 40, 44* .56
Cohesiveness 5, 9, 15, 19, 23, 28, 33, 38, 45 54

Note: Score: (yves —-3; no --1). TItems with an asterisk must have their
polarities reversed, ie. yes = 1, no = 3.

4Based on data from 655 subjects, 1969.
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Appendix F

Raw Data



School 1

Raven's MCI \Y R L M C

Name Sex Age 5.5 S F Comp D Coh 5.5 S.S S.S S.S 5.5

1* F 10 103 21 21 21 13 23 96 88 113 99 99

2% F 10% 93 25 17 21 15 27 102 87 108 112 103

3% F 104 74 21 25 21 17 23 75 20 79 79 76

4% F 11% 84 11 23 25 13 23 87 77 98 93 89

5% F 11 100 - - - - - 60 74 89 - 65

6% F 11 95 25 17 15 17 25 78 92 97 68 82

< 7% F 10 89 25 23 21 17 27 62 76 86 77 68

g 8% F 9% 79 23 15 19 15 23 75 - 80 108 86 87

gl 9% M 11% 91 27 9 15 13 27 - - - - -

Ol 10% F 9 101 23 15 19 21 27 84 87 104 77 89

11% F 10 - 115 - - - - - 81 90 92 81 84

12% M 11k 100 - - - - - 78 92 97 79 84

13% M 10% 117 27 11 17 15 27 87 108 94 81 94

14% F 10 79 - - - - - 84 106 94 91 92

15% M 10% 111 19 15 21 21 21 - - - - -

16% F 9% 112 15 25 25 19 19 97 108 109 98 104

| 17% M 11 111 17 27 19 23 25 75 93 101 89 89

18%* F 115 - 17 17 17 11 15 90 92 94 94 93

1 19% F 114 111 15 23, 23 9 27 94 96 100 107 100

5| 20% F 13 - - - - - - 69 87 102 92 86

§ 21% F 124 - - - - -.. - 71 16 83 - 74

| 22% M 124 99 25 13 19 9 27 85 104 95 91 94

S = Satisfaction D = Difficulty R = Reading C = Composite
F = Friction Coh = Cohesiveness L = Language $.S8. = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = Indian Student
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‘School 1

Raven's MCI \Y R L M C

Name Sex Age ~ '8, S 'F  Comp D Coh §5.8 $.5 8.5 5.5 5.5

[ 23% M. 12 109 17 25 25 i3 19 115 119~ 100 127 116

24% M 12 105 21 21 25 17 25 104 103 100 92 100

25% F 12 111 - = - - - 94 88 103 105 98

© 26% F 12 103 11 15 15 15 25 80 82 77 60 70

o 27% F 13 108 19 19 27 17 25 96 98 105 87 97

9 28% F 13 - - - - - - 90 65 83 79 76

H 29% F 14k 58 14 23 22 11 15 75 58 70 90 67

30% M 13% 102 23 17 19 19 23 80 61 79 66 65

31% M 12 111 19 17 21 21 21 100 98 102 93 98

32% F 15 - 21 25 15 11 23 67 87 64 89 74

33 F 12 - - - - - - 70 8 6 66 170

" 34% M 16 100 25 17 17 i5 27 85 75 74 105 74

35% - M 14 86 - = - - - 77 80 - 97 84

36% M 154 93 27 15 25 13 25 83 76 70 83 75

- o] 37% M 15 91 27 19 25 19 23 79 70 74 83 72

9 38% M 15 115 19 23 21 11 23 85 87 98 89 89

g 39% F 16 112 11 23 19 17 23 70 83 91 90 81

C O 40% F 16% 127 15 9 13 23 23 97 106 100 98 101

| 41%* F 18 104 15 25 25 15 17 91 86 - L. 87

co | 42% F 144 97 - = - - - 58 58 - 72 58 58

o | 43% F 15 - - - - - - 77 90 96 103 90

S = Satisfaction D = Difficulty R = Reading C = Composite

F = Friction Coh = Cohesiveness L = Language 8.8 = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = TIndian Student
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"~ School 2
Raven's MCI \ R L M C

Name Sex Age ' ' S.S 'S F  Comp D Coh S.S S.S S.S S.5 S.S

[ 44 M 9% 123 19 25 27 11 21 113 130 106 130 122

45 M 10 123 23 21 23 15 17 121 113 91 97 105

46 F 9% 126 21 21 19 13 19 96 106 90 92 96

47 M 10 134 23 19 25 15 17 117 121 111 123 120

48 F 9% 128 11 25 21 15 17 121 111 124 124 122

49 M 9% 121 11 23 27 13 19 119 123 108 130 122

50 F 9% 91 27 15 15 15 21 95 98 99 79 93

51 F 10 112 2317 19 13 27 117 130 118 123 125

52 M 9% 113 21 21 25 9 25 102 97 104 112 104

<153 M 9 - 27 25 23 17 23 109 107 100 99 105

ol 54 F 10 109 19 25 27 15 21 105 91 111 113 105

91 55 F 10% 116 23 19 11 9 21 108 128 107 105 113

&1 56 M 9% 102 17 19 19 13 17 102 87 104 100 99

57 M 10 - 25 17 25 11 19 133 128 113 130 128

58 M 10 109 - - - - - 102 117 113 115 113

59 F 9% 103 17 25 25 15 17 96 93 103 105 99

60 M 94 132 15 23 27 15 19 105 107 97 110 105

61 F 9% 107 25 9 17 15 25 75 69 71 99 71

62% M 9% 111 23 17 13 23 17 87 88 79 99 88

63* M 10 - 13 11 23 11 23 65 62 81 62 63

64% M 11 106 i1 23 23 15 23 106 110 99 92 102

65% F 11 - 9 21 21 21 15 117 106 94 108 107

| 66% M 12 91 17 15 23 15 23 78 80 67 81 69

S = Satisfaction D = Difficulty R = Reading C = Composite

F = Friction Coh = Cohesiveness L = Language S.S = Standard Score
Comp = Competition v = M = Mathematics *# = Indian Student

Vocabulary
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School 2
Raven's MCI \ R L M C

Name Sex Age 'S.S° S F Comp D Coh S.S S.S S.S 5.8 S.5

[ 67 M 11% 103 - - - = - 99 95 97 - 8 94

68 F 11% 116 17 19 23 15 21 92 102 106 108 102

69 F o 11% 109 9 21 23 19 21 9¢ 103 103 121 106

70 M 12 109 21 23 21 13 19 102 113 128 130 121

71 M 11k 116 23 17 15 9 23 104 111 112 125 114

72 F 11% 111 21 23 27 13 17 92 90 87 104 94

73 F 12 124 17 25 23 15 21 104 104 105 107 106

74 M 12 109 17 21 19 15 19 92 97 86 91 91

ol 75 M 11% 87 23 23 25 11 19 89 112 92 90 94

2176 F 144 89 21 17 25 15 27 77 69 77 65 67

8177 M 11k 105 19 23 23 17 23 107 93 112 101 104

vl 78 M 114 121 15 23 19 13 19 108 109 103 117 110

79 F 12 128 19 21 21 11 19 116 119 123 123 122

80 F 12 102 19 23 19 15 13 77 84 90 91 83

81 M 11% 106 19 23 19 13 21 114 113 112 107 113

82% F 12 131 15 25 15 13 19 106 116 103 88 103

83% M 12 86 19 13 25 11 25 94 100 98 104 99

84% M 14 78 i5 23 23 13 23 77 74 87 84 76

85%* F 12 103 19 21 19 i5 19 96 96 107 i11 103

86%* F 124 100 - - - - - 90 94 102 84 93

87% M 144 95 27 19 19 11 21 99 96 95 97 97

88%* F 13k 88 17. 27 25 19 23 74 70 84 73 70

S = Satisfaction D = Difficulty R = Reading C = Composite

F = Friction Coh = Cohesiveness L = Language 5.5 = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = Indian Student
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" 'School 2
Raven' MCI \ R L M C
Name Sex Age S.5 S F Comp D Coh 8S.S 5.8 S.5 S.5 S.S
O
o| 89% M 12 93 13 27 23 15 15 106 103 103 98 102
°l 90* M 13 100 25 19 15 13 23 77 77 79 99 79
$L~9l* F 15 105 25 11 15 9 25 82 87 87 72 79
(92 M 134 111 13 19 11 9 19 116 122 118 112 119
93 M 14 121 11 23 21 13 23 118 107 128 125 123
94 M 13 116 13 25 25 15 19 124 117 130 117 126
95 M 134 126 11 27 19 19 17 116 106 126 127 123
96 M 144 111 9 21 13 25 15 118 100 87 96 99
97 F 14 117 17 23 21 17 21 124 119 140 127 131
©f 98 M 14 121 9 27 15 17 19 107 106 121 124 116
S99 F 14 111 13 25 213 13 17 96 101 107 121 107
8 100 M 13% 117 15 15 21 15 21 105 103 103 107 106
©l 101 M 15% 93 13 23 23 15 21 73 86 91 77 80
102 - M 14 98 15 27 21 15 17 83 80 79 87 80
103 F 134 116 17 19 25 13 19 130 121 119 125 129
104 F 14 113 17 21 19 17 23 118 117 131 107 89
105 M 14 108 1T 25 23 13 21 103 101 108 102 104
106 M 14 117 19 27 17 13 21 126 122 118 122 125
107 F 14 113 9 25 25 11 13 69 85 94 83 80
108 M 14k 86 17 25 25 21 17 100 109 104 91 102
109 F 134 102 19 21 21 17 19 93 107 103 106 106
110 M 16 98 11 23 11 15 19 77 86 71 86 77
S = Satisfaction D = Difficulty R = Reading €C = Composite
F = Friction Coh = Cohesiveness L = Language S.S = Standard Score
Comp = Competition V = Vocabulary M = Mathematics % = Indian Student
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School 2
Raven's ‘MCI \' R L M C

Name Sex Age S.S S F Comp D  Coh S.85 8.8 'S.S S.5 S.S

111 M 134 98 15 25 21 13 19 100 89 88 89 92

®l 112 M 13% 114 13 25 25 13 19 97 97 80 103 95

.% 113% M 14 98 9 27 23 19 19 106 106 92 86 97

M 114% F 134 100 - - - - - 96 105 106 93 100

115% F 144 - 16 19 21 16 19 77 84 92 61 76

School 3

116 Fo 9% 113 19 17 21 17 21 96 104 111 100 104

117 M 104 103 11 27 25 19 19 108 117 100 87 104

118 F 9% 115 17 15 23 15 23 112 113 111 116 114

<] 119 M 10 98 25 15 225 11 23 106 93 93 115 102

9 120 M 10 98 25 21 23 13 25 113 117 97 121 111

o 121 F 10 112 15 27 23 13 17 112 110 104 100 108

v 122 M 11 86 15 23 21 13 19 106 106 83 108 101

123 M 94 - - - - - - 105 100 90 116 102

124 M 104 112 25 13 15 17 21 86 90 90 79 86

125% M 104 66 17 27 21 15 19 75 91 77 71 73

j 126 M 12 103 9 21 21 15 19 106 99 102 94 101

{127 F 13 99 11- 27 25 13 17 107 106 103 - 106

51128 M 13 - 9 25 25 21 19 108 118 103 103 109

S = Satisfaction D = Difficulty R = Reading C = Composite

F = Friction Coh = Cohesiveness L = Language S.8 = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = Indian Student
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School 3
Raven's MCI \ R L M C
Name Sex Age S.S S F  Comp D ' Coh S.S 'S.S 5.5 'S.5 5.5
[129 F 11% 114 17 21 25 15 19 123 124 117 124 124
130 M 114 89 11 23 21 23 25 87 96 94 94 93
131 M 13 93 9 25 17 23 15 87 71 99 76 83
132 F 15 91 9 25 25 17 15 94 93 99 86 94
133 M 11% 129 9 25 17 15 19 141 141 133 134 143
©1134 F 11 106 11 25 25 17 17 96 113 118 94 106
9| 135% M 13 98 15 21 19 11 27 90 8 95 76 86
Sl 136% M 124 97 19 15 23 17 25 8 8 74 718 176
©l137% M 14 97 11 25 23 23 23 77 74 81 87 75
138%* M 13 96 15 17 25 15 21 74 82 83 90 77
139% M 11k 127 9 21 23 15 11 102 96 101 111 102
| 140% M 11k 113 21 23 19 13 21 85 100 94 94 93
(141 F 14 105 17 27 23 11 19 111 109 101 108 108
142 M- 14 115 9 27 21 11 19 89 99 88 96 94
143 M 15 97 19 27 23 17 21 101 99 78 81 89
© 144 F 13% 113 9 19 19 15 19 84 101 103 90 94
o 145 F 14 98 9 27 15 15 19 111 90 98 117 104
9 146 F 14 103 17 23 19 15 19 103 99 105 99 103
o 147 M 15 111 13 25 19 17 17 75 89 87 101 87
148 F 14 121 17 23 21 13 25 87 93 121 110 104
149 M 13 129 19 27 17 13 17 93 81 70 67 76
150 F 134 111 13 17 27 13 23 97 91 97 101 97
S = Satisfaction D = Difficulty R = Reading C = Composite
F = Friction Coh = Cohesiveness L = Language S.5 = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = Indian Student
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School 3
Raven's MCI \ R L M C
Name Sex Age S.S5 S F Comp D Coh 'S.S S.S S.S S.S S.S
151 F 134 102 15 25 17 19 17 101 90 82 =~ 88 89
152 F 15 125 17 23 19 19 17 102 109" 109 93 104
153 M 14 103 9 27 23 17 19 93 93 84 89 89
154 F 134 117 19 21 17 13 19 105 109 127 113 115
155 M 134 102 9 27 23 19 15 83 96 111 88 95
156 M 14 117 13 21 17 19 17 103 111 103 114 109
157 M 14 95 - - - - - 96 82 74 84 83
158 F 15 114 17 27 23 13 21 114 99 99 98 103
159 F 13% 105 11 23 17 15 19 85 93 92 77 86
| 160 F 15 102 19 19 27 9 23 84 94 94 91 90
Sl 161 M 14 113 | 9 23 21 13 13 108 93 86 91 94
31162 M 14 127 9 23 21 21 15 89 89 99 106 96
O 163 F 134 116 17 19 21 19 21 103 105 100 89 99
164% M 15 111 19 17 17 17 17 93 74 86 82 81
165% M 15 91 - - - - - 85 76 80 84 78
166% M 144 108 13 19 23 13 17 79 87 79 106 88
167%* M 15% 95 12 24 21 15 18 79 83 82 84 78
168%* M 14k 100 23 23 27 13 21 84 89 97 99 92
169% F 14 127 13 19 19 11 17 - - - - -
170% M 15 66 9 19. 25 13 23 - - - - -
S = Satisfaction D = Difficulty R = Reading C = Composite
F = Friction Coh = Cohesiveness L = Language S.S = Standard Score
Comp = Competition V = Vocabulary M = Mathematics * = Indian Student
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