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Abstract

Relationships between Ethnicity, environmental variables,
Cognitive Style and achievement are examined with a sample of 679
Standard Three children. No relationship 18 found between
Ethnicity (Maori-Pakeha) and Cognitive Style, although the correlations
between Cognitive Style and Achievement are different for Maori
and Pakeha children, and are sustained when the comparisons are
controlled for SES, Family Size, Rural-Urban location, Sex and
Age.

Using two criteria of achievement (PAT Tests and Ravens
Progressive Matrices), Pakeha children score higher than Maori
children, differences which are reduced but not eliminated when
control (in a Multiple Regression Analysis) for the five
environmental variables mentioned above 18 underteken. Using a
third achievement criterion (Teacher Ratings), the initial correlation
with ethnicity (similar to the other two criteria) 1s reduced to

near zero in a Multiple Regression Analysis.
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INTRODUCTION

The education of Maori children has been a topic of considerable
interest and debate amongst New Zealand educationalists for many years.
The lengthy time span of this debate, and the considerable differences
of opinion which still exist within the educational community are due,
at least in part, to a dearth of empirical data of sufficient authority
to allow the testing of the various causal models that have been generated
by the debate. Insufficient in the sense that either the samples were
too small, or not enough data were collected to adequately control for
envirommental differences. In its attempt to remedy this situation, the
present study is concerned with three broad issues:

(1) to determine the amount of achievement variance which may be
accounted for by selected environmental variables;

(i1) to .examine the way in which the environmental variables interact
with a Maori—Pakehal dichotomy, which will allow an evaluation of
two theoretical models seeking to explain the under-achievement
of Maori pupils - namely an 'environmental deprivation' model and
a 'cultural difference' model; and

(1iii) to evaluate the influence of qualitative cognitive difference or

'cognitive style', as a mediator between environmental circumstances

(including ethnicity) and achievement measures.

The predicating of a mediating role for cognitive style, presupposes
that the schools operate within the bounds of one particular or dominant
'style', and children do more or less well within the cognitive environment
of the school depending upon the extent to which the cognitive 'style' into
which they have been socialised is congruent with the 'style' fostered by
the school.

These concerns derive from two distinct sources: first, New Zealand
writing on the ‘educationally disadvantaged' and Maori education - two
issues often treated as synonymous in the literature; and second, the
literature, deriving mainly from American studies, which suggests that one
of the main effects of different environmental circumstances is on the
cognitive 'style' into which the children are socialised as a means of
comprehending the world around them.

Both of these sources will be explored in more detail, in order to

1. Pakeha, a Maori word in common usage to denote New Zealanders of
European origin.



derive a number of hypotheses which can be tested with data gathered

on New Zealand primary school children, both Maori and Pakeha. The

findings from such a procedure should allow a number of relevant conclusions
to be drawn. To this end, Chapter 1 examines the literature on the

sources of differences in Maori and Pakeha school achievement and develops

a number of hypotheses which are subsequently tested and discussed in
Chapter 4. Chapter 2 is concerned with the concept of cognitive 'style'

and its applicability in New Zealand, and generates further hypotheses

that in turn are tested and discussed in Chapter 5. Chapter 3 describes

the data gathering and sampling procedures.



Chapter 1
Maori Children and School Achievement

This chapter is concerned with the first two issues outlined in
the Introduction (p. 1). Namely an elaboration of the relationships
between environmental variables, ethnicity and achievement in the New
Zealand context.

The literature seeking to explain school achievement differences
between Maori and Pakeha children 1is extremely diverse. It is also
characterised by a marked dearth of empirical research data.2 The main
point of contention seems to be whether differences in schocl achievement
between Maori and Pakeha pupils are to be explained in socio-econcmic or
cultural terms. Opinions vary. For example, Gregory (1974: 100-101),
writing of children from the larger urban areas, suggests that the greatest
differences are to be found between children from middle-class homes
(Maori or Pakeha) and children from the lower socio-economic strata and
concludes that diffcrences between Maori and Pakeha children from low
socio-economic homes are becoming blurred. To Gregory, the socio-economic
variable is more potent as a determiner of school achievement than is
ethnicity.3 Thus Gregory implies, at least for urban areas, that Maori-
Pakeha differences in school achievement are more apparent than real. The
apparent differences in Maori-Pakehz achilevement are to be explained by
the over-representation of the Maori population in the lowest socio-economic
categories.

This confounding of socio~economic influences with those of ethnic
cultural differences is also pointed out by Hermansson (1974: 141),
Mitchell (1970: 182) and Adams (1973: 65), the latter two finding support
for their view in Lovegrove (1964, 1966), whcse data will be examined in
more detail at the end of this section.A

2. This literature has been fully surveyed elsewhere - see Harker (1971,
1973).

3. Used in Devos' s sense "An ethnic group is some self-perceived group
of peopleithat share a past. They share some commonly held traditions
separating them self-consciously from the others with whom they are
in contact." (Devos, 1972: 437).

4. Lovegrove's findings are important in this debate as his study is the
most comprehcnsive survey of Maori-Pakeha achievement differences and
is frequently cited as providing support for the position that holds
Maori~Pakeha differences to be due to deprived social and environmental
circumstances.



Garrett (1973: 32-34) takes the argument further by suggesting that
there is a large overlap, particularly in the minds of Pakehas, between
phenomena perceived as characteristic of Maoris, and phenomena characteristic
(on a world wide basis) of members of other low socio-economic status groups.
However, she points out that in the case of Maoris the overlap is often not
complete, emphasising that many Maoris, particularly of the middle class,
are bi~-cultural. With all that this implies it may therefore be erroneous
to assume that the environmental variables known to be related to school
achievement within Furopean cultures, will bear the same relationships
within Maori culture.5 To assume that all observable achievement differences
between Maori and Pakeha children are due to differential distribution on
the socio-economic continuum and simply compare Maori and Pakeha children
matched in terms of socio-economic criteria, is to beg the question which is
""Do socio-economic differences relate to school achievement measures in
the same way for Maoris as for Europeans?"

The view that Maori educational problems are due only to socio-
economic factors, ignores or at least plays down the role of culture as
a determinant of scheol achievement. It also leaves out the possibility
that the more mono-cultural a school system is, the greater would be the
relevance of cultural difference as an independent explanatory variable
for school achievement.

Support for this particular viewpoint is to be found in the literature
on Maori education, where a number of authors6 explicitly or implicitly
reject the purely socio-economic explanation of Maori-Pakeha achievement
differentials. They would claim that differences exist over and above any
socio-economic inequalities, and that they can be attributed to an inflexible
school system that has made few if any meaningful concessions to Maori culture.
The view of this group of writers are perhaps best summarised by Walker
(1973: 112) as follows:7

5. McDonald (1975) points out some possible fallacies in such an
assumption.

6. Most Maori writers fall into this group, in contrast to the group

advocating purely socio-economic causal factors which consists largely
of Pakehas.

7. Some or all of these views find support in Dewes (1968: 1), Bray
(1973: 104)., Schwimmer (1973: 84-91) and Walsh (1973: 26).



"l. Teachers are predominantly Pakeha and monocultural, consequently
teachers are generally ignorant of the other (Maori) culture and
not sensitized to react to biculturalism and minority group needs.

2. Education is geared to a single cultural frame of reference.
Education purveys and perpetuates a cultural tradition of West
European origin that is ethnocentric and middle class oriented.

3. Maori children see little of relevance to them in the education
system.

4, Maoris have an ambivalent attitude to education. The Maori

desires education as a means to improve his life chances, yet at

the same time he fears education for its alienating effect on the

individual. In short Maoris are afraid of their children becoming

monocultural and of loosing them to the Pakeha world."

The literature on Maori education, insofar as it touches upon
causation, shows some evidence then, of polarisaticn arcund the central
issue of the relative importance of socio-econcmic or cultural factors in
accounting for school achievement variance. On the one hand is what will
be called the ‘environmental deprivation' model which explains Maori under-
achievement in terms of low occupational status, large families, and rural
residence, while on the¢ other hand is the 'cultural difference' model
which explains differences between Maori and Pakeha achievement levels as
a result of culture conflict between home and school, between a minority
culture and that of the predominant mainstream. Hence there are two
potentially competing explanatory models, and the cmpirical problem is to
decide between them if they prove to be mutually exclusive, or to give
weight to one or the other (depending on the amount of school achievement
variance each can account for) if they both prove to have some explanatory
power. The environmental deprivation model would indicate that any correlation
between ethnicity and school achievement is spurious and that if adequate
controls for other environmental variables were made, the correlation would
be non-significant. This suggests a way of empirically testing these two
competing models. First a correlation between ethnicity and school achievement
must be established, and then the extent to which this correlation is
reduced, through controlling fer the effects of other environmental variables,
will lend support to one or other of the models: to the environmental
deprivation model if the correlation reduces to near zero (or to a point
where it is no longer statistically significant); and to the cultural
difference model if the correlation is unaffected or increases,

The only major study to date to explore this particular problem was



that undertaken by Lovegrove (1964, 1966). Since his study is frequently

quoted, particularly by the authors who favcur a socic-economic explanation,

it would seem appropriate to examine it in some detail at this stage.
Lovegrove's two objectives were to determine:

"1l. Whether or not there are significant differences between
Maori and European school children on tests of scheolastic
achievement and certain selected determiners, i.e. intelligence,
home background, attitude to school, speed of performance,
and listening comprehension.

2. The relative importance of intelligence, home background,

attitude to school, speed of performance, and listening

conprehension in determining the scholastic achievement of

Maori and European children." (1966: 19)

With regard to the first objective, attention will be confined to
Lovegrove's data on school achievement measures, and the two levels of
analysis which he utilized - namely between group comparisons and within
group comparisons.8 In the between group comparisons, Lovegrove found,
with a measure of control for home background, that "... Maori and European
children...performed similarly on tests of scholastic achievement."
(Op.cit: 31).

Lovegrove's analysis cf the between group data highlights the
importance of the meaning attached to the word 'significant' in the first
objective stated above. Differences between means such as those reported
by Lovegrove (1966: Table 1, p. 24) and reproduced here in Table 1.1, may
be considered significant or not, in two senses: first, in the sense of
statistical significance, which indicates the probatility of mean differences
as great as those reported, occurring by chance, giving due weight to
sample size; and second, differences may be considered significant or not
in the sense of theoretical significance, in which the differences are
evaluated in terms of theoretical implications. This may often occur
independently of any statistical notions of significance (within limits
of course), which may well be providing informaticn only on sample size
in relation to the otserved difference.

In Table 1.1. it can be seen that the mean difference found by

Lovegrove, between Macri and Pakeha children on scholastic achievement is

8. The data relating to Lovegrove's second ctjective is not directly
relevant to this study and is not included in this analysis - see
Harker (1976: 6-12) for a fuller critiquec.



Table 1.1.

Table 1 from Lovegrove (1966: 24)

Means, Standard Deviations and t tests fcr total

European and Maori groups

European total Maori total
Test (n=238) (n=238)

Mean S.D.  Mcan 5.0. ¢t oot
Scholastic Achievement 174,94 77.70 162.00 71.38 1.89 -
Intelligence 122,11 43.71 197.26 39.38 3.89 1%
Listening 22.08 7.20 18.60 6.47 5.55 1%
Speed 172.98 50.24 186.57 53.95 2.92 1%
Attitude 4.31 1.37 4.39 1.19 0.67 -~

12.94, with a t statistic of 1.89, which with a two tailed critericn falls
just outside the 5% level of statistical significance. In the discussion
of the data, Lovegrove confounds these meanings, of statistical and
theoretical significance, leaving himself in the position that the
difference reported cnly has thecretical import if it falls within the
arbitrary limit of statistical significance. Statements such as:

"Significant differences between Maori and European children
on tests of scholastic achievement were not obtained" (1966: 24)

are presumably referring to a lack of statistical significance in the data
presented. But in the final discussion this is transformed into:

"The fact that the Maori and European children from almost
comparable home backgrounds performed similarly on tests of
scholastic achievement is a finding of some significance."

(Op. cit: 31) (emphasis added)

This second statement clearly equates similarity with a lack of
statistically significant difference, and as well imputes some theoretical
significance to this similarity. However, similarity cannot be assumed
from any lack of statistically significant difference between the two
groups concerned. Statistically, one may be able to make a distinction
between failing to reject the null hypothesis at the .05 level, and being
able to reject it at the .06 level. However, it would be difficult to



sustein an argument which suggested that this marginal failure to achieve
statistical significance had any great theoretical import. It is also
important to bear in mind that, if on the basis of previous research;
Lovegrove had formulated an hypothesis which suggested that there would

be an achievement difference in favour of Pakeha children even when some
matching for home background had been carried out, then a one-tailed test

of significance would have been appropriate. The t statistic of 1.89
reported by Lovegrove, using the one-tailed criterion would be statistically
significant at the .03 level. Hence the lack of statistical significance

in the main finding of Lovegrove's study is very marginal, and largely an
artifact of his methodclogy. In fact Lovegrove was left with a considerable
difference between the means that remained to be accounted for.

For the within group comparisons Lovegrove chose to employ two
dimensions: wurban - rural and sex differences. The findings from the
urban - rural compariscn favoured urban pupils (both Maori and Pakeha)
on all his selected determiners except attitudes to school which showed no
difference. Sex differences displayed the same pattern for Maori as
for Pakeha, i.e. non-significant sex differences on scholastic achievement,
intelligence and listening comprehension, but girls significantly better
than boys on speed of performance and attitude to school.

In assessing the significance of his findings for the within group
comparisons, Lovegrove switched to one~tailed tests of significance, which
implies that he had hypothesised both that differences would be found, and
the differences would favcur specified groups. It seems inconsistent to
use one-tailed tests for within groups analysis and not for the between
groups analysis alsc, particularly when an acceptable level of statistical
significance 1is achieved when the one-tailed criterion is applied to the
between group difference in school achievement. Conversely, if the more
rigorous two-tailed crieterion had been used throughout the within group
comparisons, the number of statistically significant differences found
would be the same, a2lthough in some cases the level would degrade from
.01 to .05. This same inconsistency is to be found in the formulation of
the hypotheses (Lovegrove, 1964: 111-113). Some hypotheses9 are stated
in the null form, while others10 predict both a difference and a direction.

9. Hypotheses a, ¢, d, £, g, 1, j, k, m, n and p.
10. Hypotheses b, e, h, 1 and o.



The appropriate significance criteria for these forms of hypothesis are
two-tailed and one-tailed respectively, which Lovegrove does not follow
in his analysis of the data.

From this analysis of Lovegrove's study, he does not appear to
offer any satisfactory support for either of the two different explanatory
models menticned earlier due to insufficient contrcl over environmental
variables in his 'home background' index. In addition, the multiple
regression analyses that Lovegrove carried out were done separately for
Macri and Pakeha children and hence give no information of the possible
interaction effects of ethnicity with his measure of home background.

At this point, an important caveat needs to be considered.
McDonald (1975) contends that some environmental measures, particularly
socio-economic status defined in occupational terms, and rural or urban
residence, have teen found to be useful predictors as a result of their
extensive use in research based on populations who share cultures based
on Western European roots. When these variables are to be used in
comparative research with one of the groups concerned deriving from
other cultural traditions, the researcher must first establish that the
variables to te used in explanation of some criterion performance
operate in the seme way within each of the groups being compared. For
exanmple,; if socic-econcmic status is found to be positively correlated
with school achievement for Pakeha children, btut to have a non-significant
correlation for Maori pupils, then no meaningful explanation of Maori-
Pakeha differences in school achievement based on the differential socio-
economic distritution of the two populations could be sustained, since
socio-economic status would have no predictive (or cxplanatory) power
within the Maori population.

From such a consideration it seems clear that variables to be
used in evaluating the explanatory models of Macri-Pakeha school
achievement differences must be subjected to considerable scrutiny.
Jensen (1973: 233) explicates the kind of scrutiny environmental variables
need to be subjected to when more than one sub-population group is
involved in comparative research. He regards as fallacious the procedure
whereby environmental differences that exist between two sub-populatien.
groups which differ on some other criterion are merely assumed to be the

cause of that criterion difference. He continues:
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"At least three critical questions need to be answered
about every hypothesized emi ironmental factor before one
can even begin to consider whether it is a causal factor:

1) Does it correlate with the trait in question within
the two groups being compared?

2) How much do the groups differ on the environmental
factors?

3) Does the factor make any significant contribution to
within-groups or between-groups variance in the trait
independently of other hypothesized factors?"

These important questions raised by Jensen can be reformulated
into a series of testable hypotheses related to the specific groups
being used in this study, and to the two explanatory models being
evaluated. The first step is to check that the environmental variables
being used in this study (socio-economic status, rural~urban residence,
family size, sex, age) together with ethnicity are related to measures
of school achievement. In other words, a theoretical generalization
derivable from the 'environmental deprivation' model is that environmental

variation is related tc school achievement variation. This can be tested

by:

Hypothesis 1

Variation in the enviroamental variables and ethnicity
will have nc significant effects on measures of achievement.

The second step is to determine whether or not the environmental
variatles are related to measures of school schievement within each of
the sub-pcpulations (Maori and Pakecha) being used in this study, which

will provide an answer tc the first of Jensen's three critical questions.

Hypothesis 2

The direction and magnitude of any differences found under
Hypothesis 1 will be the same for both ethnic groups.

A third step is to provide an answer to Jensen's second critical
question and determine by how much the Maori and Pakeha groups differ

on the environmental variables.
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Hypothesis 3

There will be no difference between the Maori and
Pakeha sub-samples on environmental variebles.

The fourth step is the most crucial from the pcint of evaluating
the two explanatory models Jescribed earlier, and provides an answer to
Jensen's third question - i.e., does ethnicity make a significant
contribution to explaining variance in achievement, independently of

the environmental variables used in this study?

Hypothesis 4

When entered last in a multiple regression procedure,
ethnicity will make no significant contribution to
criterion variance.

Hypothesis 4 1is stated with a particular statistical procedure in
mind. By entering ethnicity last, the indirect influence it has on
achievement through its co-influences on socio-economic status, family
size and so on, are semi-partialled out of the calculation, and any
contributicn which ethnicity then makes to explaining achievement variance
is independent of these environmental influences. If the contribution
to explained variance is high when echnicity is entere: last, then this
would indicate a strong independent influence of ethnicity on achievement.
If, on the other hand, the contribution is insignificant, then ethnicity's
greatest effect would be indirect through its association with the
envircnmental variables, rather than having any direct influence on
achievement. From this it follows that Hypcthesis 4 is stated in conformity
with what has been termed the environmental deprivation model.

Rejection of the hypothesis would not constitute 'proof' for the
cultural difference model, as the two explanatory models presented here
do not exhaust the possible universe of explanations. However, rejection
would suggest that the cultural difference model warrants further
investigation.

Consideration of these first four hypotheses will be taken up again
in Chapter 4, after (i) attention has been given to the concept of 'cognitive

style' as an explanatory variable in comparative studies of achievement;



(ii) further hypotheses relating cognitive style to Maori-Pakeha
differences in achievement have been generated (Chapter 2);

an outline of the sampling, data gathering and data processing

procedures has been given (Chapter 3).

12.

and (iii)



Chapter 2
Cognitive Style

In this chapter, the concept of Cognitive Style will be examined,
particularly as it relates to school achievement differences between
different sub-population groups. The relevance of the concept for
explaining Maori-~Pakeha differences will also be considered as a
theoretical proposition, and a number of hypotheses will be generated to
test the explanatory power of a measure of Cognitive Style.

Nathan Kogan (1971: 244) has defined cognitive style as:

+.. individual variation in modes (sic) of perceiving,

remembering, and thinking, or as distinctive ways of

apprehending, storing, transforming, and utilizing

information. It may be noted that abilities (sic) also

involve the foregoing properties, but a difference in

emphasis should be noted: Abilities concern level of

skill - the more and less of performance - whereas

cognitive styles give greater weight to the manner and

form (sic) of cognition."”

He thus makes the important distinction between the quantitative

measures of cognition (which Hertzig (1971: 149) calls cognitive competence),

and the qualitative nature of the cognitive processes involved. Educational

practice has been very much concerned with the quantitative aspects of

cognition in children, and teaching methods together with remedial measur.s

have 'been based on the proposition that the school's function is to

increase the level and efficiency of a child's cognitive abilities. Kogan

suggests (1671: 243) that it is only in the last decade or so that there

has been any attempt to articulate educational research and practice with

the findings of psychological research on the qualitative aspects of

cognition. Furthermore, the cognitive style variable is an important

source of individual differences in school achievement which overlays

the obvious demographic variables such as race, sex, ethnic background

and socio-economic status. The literature which discusses the relation-

ship between these 'demographic variables' and cognition will be taken up

again after the concept of cognitive style itself has been examined further.
Definitive statements on the development of the concept of

cognitive style within the general psychological literature are to be

found, inter alia, in Kagan and Kogan (1970) and Vernon (1973). From

these sources it is apparent that the study of cognition, until the last
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decade or so, has been the almost exclusive preserve of experimental and
theoretical psychology. Kogan (1971: 244) outlines three major
developments which have served to bring the field of cognitive studies
generally,; to the attention of educationists: first, many psychologists
have taken up the study of cognitive processes in ways that can contribute
to the understanding of educational issues and problems; secondly, the
increasing interest in developmental studies of cognitive processes
(stemming largely from the work of Piaget), which has obvious educational
implications since they force consideration of the extent of the match
between developmental stages and the content and method of instruction for
children in the various stages of development; and thirdly, an increasing
interest in the interaction between individual cognitive and non-cognitive
characteristics and task and instructional variables.

It is the third development which is relevant to the purpose of
this study, since the study will be concerned with the relationships
between a non-cognitive characteristic such as ethnicity, cognitive style,
and task performance on selected achievement measures. In this context,
Bruner, Goodnow & Austin (1956) tie cognition much more explicitly to
cultural variables when they state:

"

«+. all cognitive activity depends upon a prior placing
of events in terms of their category membership...
A category 1is, simply, a range of discriminably different
events that are treated 'as if' equivalent... category
learning is one of the principal means by which a growing
membeY of a society is socialized, for the categories
that one is taught and comes to use habitually reflect the
demands of the culture in which they arise."

(Bruner et. al, 1956: 231-232)

Hence Bruner, Goodnow & Austin place strong emphasis on categorizing

behaviour as the fundamental building block of cognitive activity.
Qualitative differences in cognitive behaviour, for these authors would
involve different modes of categorisation, whareas quantiative differences
would involve greater or less competence and complexity within one mode.
Other ways of defining qualitative differences in cognition may also be
found in the literature. Kogan, drawing on the work of Messick (1970),
has summarised the various phenomena that are generally subsumable under
the heading of qualitative aspects of cognition, and which are termed

in the literature 'styles', 'controls', ‘strategies’, and 'information
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processing habits®:

1. Field independence vs. field dependence: an analytical,
in contrast to a global, way of perceiving (which) entails
a tendency to experience items as discrete from their
backgrounds and reflects ability to overcome the influence
of an emiredding context.

2. Scanning: a dimension of individual differences in the
extensiveness and intensity of attention deployment, leading
to individual variations in the vividness cof experience
and the span of awareness.

3. Breadth of categorizing: consistent preferences for broad
inclusiveness, as opposed to narrow exclusiveness, in
establishing the acceptable range for specified categories.

4. Conceptualizing styles: individual differences in the
tendency to categorize perceived similarities and differences
among stimuli in terms of many differentiated concepts, which
is a dimension called conceptual differentiation, as well as
consistencies in the utilization of particular conceptualizing
approaches as bases for forming concepts (such as the routine
use in concept formation of thematic or functional relations
among stimuli as opposed to the analysis of descriptive
attributes or the inference of class membership).

5. Cognitive complexity vs. simplicity: individual differences
in the tendency to construe the world, and particularly the
world of social behavior, in a multi-dimensional and
discriminating way.

6. Reflectiveness vs. impulsivity: individual consistencies
in the speed with which yypotheses are selected and
information processed, with impulsive subjects tending to
offer the first answer that occurs tc them, even though it
is frequently incorrect, and reflective subjects tending
to ponder various possibilities before deciding.

7. Leveling vs. sharpening: reliable individual variations
in assimilaticon in memory. Subjects at the leveling extreme
tend to blur similar memories and to merge perceived objects
or events with similar but not identical events recalled
from previous experience. Sharpeners, at the other extreme,
are less prone to confuse similar objects and, by contrast,
may even judge the present to be less similar to the past
than is actually the case.

8. Constricted vs. flexible control: individual differences
in susceptibility to distraction and cognitive interference.

9. Tolerance for incongruous or unrealistic experiences: a
dimension of differential willingness to accept perceptions
at variance with conventional experience.

(Kogan, 1971: 244)

In addition to the nine styles mentioned by Messick, Kogan would

add 'risk-taking vs. cautiousness' which has both cognitive and
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motivational aspects.

The behaviours listed here as ‘styles' are different on a number
of counts, the main one cf which wculd be their thecretical antecedents.
They also vary in the extent tc which they have been tested and refined,
and in the extent to which their linkages to education have been explicated
theoretically or empirically. The two most thoroughly researched areas
are those listed above as 1. and 4. The field independence vs. field
dependence area has been the concern of Witkin and his associates
(Witkin et al, 1662) for over two decades and is perhaps more concermed
with perceptual skills than with ccgnition per se. The area listed as 4.
by Kogan has arisen from the work of Kagan, Moss & Sigel (1960, 1963),
and has been directed more specifically to exploring relationships between
their conceptualising styles, school achievement and intelligence. It
is also the area most directly concerned with Bruner, Gcodnow & Austin's
placing of categorising behaviour to the forcfront when considering
cognitive activity (Bruner et al, 1956). Lenneberg (1967) and Nelson
(1973) echo Bruner et al, and lend further strong support to the primacy
of categorization in cognitive development. 'Concepts... are not so much
the product of man's cognition, but conceptualization is the cognitive
process itself.” (Lenneberg, 1567: 332-333). Kagan et al (1963) noted

parallels between their coneeptual sctyle model and the field dependence -
field independence model of Witkin et al (1962), however Witkin himself

is very cautious abcut the comparability of the twc models, despite some

apparent similarities (Witkin, 1963). Messick & Fritzky (1963) attempted
to investigate empirically the relaticnship between the Kagan and Witkin

models and showed only marginal correlations. A more comprehensive study

by Wachtel (1968) found that having a field independent score on Witkin's
Bmbedded Figures Test rcflects primarily an analytic capacity, whereas

the production of analytic groupings on a sorting task (such as Kagan et al

Conceptual Style Test) reflected primarily a stylistic preference. This
stylistic preference relates back to the habitual use of culturally

induced modes of categorization mentioned by Bruner, Goodnow & Austin

@956: 232). The implication is that stylistic preference in categorization
is much more likely to vary across cultural boundaries than the ability

to form conceptual categories per se.

For these reasons attention will be focussed on the Kagan et al
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(1963) notion of Conceptualizing styles, for the purposes of this cross-
cultural study, and when the term 'cognitive style' is used subsequently,
it can be taken to mean conceptual style in the sense that Kagan et al
define it. In working up their notion of cognitive style, two different
assessment procedures were used: first, a sorting task using a variety
of human figures, the assessment being based upon the criteria used in
the sorting; secondly, specifically designed for children, a task in
which pictorial stimuli are presented in triads, requiring the selection
of two out of the three stimuli deemed to be most similar, the criterion
used for selection being noted. On the basis of these assessment procedures,
Kagan, Moss & Sigel proposed a threefold distinction for conceptual
classifications as follows:

1. Descriptive (later analytic-descriptive, and later still simply
analytic).

"This category includes concepts that are based on similarity in
objective elements, within a stimulus complex, that were part
of the total stimulus. The S. selects an element of objective
similarity shared by two or more figures that is a differentiated
part of the total stimulus. Moreover, the conceptual label
adopted by the S. contains a reference to the objective attribute
shared by the grouped stimuli." (Kagan, Moss & Sigel, 1963: 76)
For example, with item 1 of the Cognitive Stylc Test used in this
study (see Appendix 1) where the child is presented with line drawing of
a man, a wrist-watch and a ruler, and is asked to nominate which two
belong together, the response would be defined as analytic when the child
says that the watch and the ruler go together because they both have
numbers on them.

2. Inferential-categorical

"This category includes concepts that are not directly based on
a partial objective attribute of the stimuli, but involve an
inference about the stimuli grouped together. Moreover, in
an inferential concept, as in a descriptive one, any stimulus
in the group is an independent instance of the conceptual label."
(Ibid.)

Using the same stimulus item as above, an inferential-categorical
response would be recorded when the child responded that the watch and
the ruler belonged together because they both measure things, or they both

are instruments.
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3. Relational

"This category includes concepts that are based on a functional
relationship between or among the stimuli grouped together.
This functional relationship can involve temporal or spatial
contiguity between objects or interobject relationships among
the stimulus members. In this category no stimulus is an
independent instance of the concept, and each stimulus depends
for its membership on its relationship to the other stimuli in
the group. (Ibid.)

Again using the same stimulus item, a response would be coded
relational if the child responded that the man and the watch went together
because the man wears the watch, or the watch goes cn the man's arm.

Kagan and his associates conducted a series of studies exploring
the relationship between these conceptual categories and a variety of
other behavioural phenomena, the most germane for cognitive development
being the findings related to intelligence. Table 2.1 is taken from
Table 2 of Kagan, Moss & Sigel (1963: 86), and shcws the correlations
between frequency of responses in the various conceptual classifications
and measures of intelligence from the California Test of Mental Maturity.

"The correlations between conceptual approach and scores on the
California Test ~f Mental Maturity support the notion that an
analytic attitude is more closely related to performance on items
requiring percpetual differentiation tham to facility on questions
assessing language skills, There was no relation for boys between
an analytic attitude on the conceptual style test and mental status
on the verbal half of the California test (r = +.07). The items
making up this score include vocabulary, verbal arithmetic problems,
verbal reasoning, and memory for story elements. However, the non-
language scorc was moderately correlated with analytic concepts in
boys (r = +.42: p < .05). This score is based on tests of
comprehension of spatial relationships, mazes, and reasoning tests
that involve visually presented materials rather than language.

A nonanalytic approach was associated with poor performance on
the non-language scale (r = -.51; p < .05). Only inferential
concepts showed a high, positive correlation with the language
score (r = +.57; p. < .0l), supporting the popular opinion that
verbal items on standard I.Q. tests assess, in large measure, the
degree to which the child has acquired the ceonventional abstract
labels of his language." (Ibid.)

A more recent study by Gray & Knief (1975) specifically explored
the relationships between cognitive style (measured on a modified version
of the Kagan, Moss & Sigel instrument, together with some items from a

subsequent modification by Sigel (1967)), and schocl achievement amongst
fifth graders in an American south-western city school district. Fifth
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Table 2.1
Data from Table 2 of Kagan, Moss and Sigel (1963%:86)
Correlations Between Scores in Each of the Conceptual Categories

and the Sub-Test and Total Scores from the California Test of
Mental Maturity.

Analytic Categorical Relational

CTMM boys girls boys girls boys girls
Verbal I1Q .07 20 ore e -s30 . -.36*
Non-V. IQ 2*x* 26 7** 25 —51** =26
Total IQ 2k o 14 o72%* Lo - L8** -, 35%

(* sig. at .05 level; ** Sige. at .01 level)

Table 2.2
Data from Table 2, Gray and Knief (1975:69)

Intercorrelations of Variables Used in the Gray and Knief Study.

Variable 2 3 L 5 6 2 8

1 Categorical -e55* =.01 -.0h 0Ok 00 -.03 002
2 Descriptive =eod oS gl ma7+ Eat®™ R
3 Relational =10 =e17*  =015* =,09 -.11
L verbal 1Q 71*  92*  85*  .72*
5 Non-Verbal IQ .93* .60* ,70*
6 Full Scale IQ o 77* o 77*
7 Reading o Th*
8 Mathematics

(* Sig. at .05 level)
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graders in the American system are in the same age range as Standard thrce
pupils in New Zealand schools, the group used in the present study. Gray

& Knief found rather weaker relationships between their cognitive style
measures and their I.Q. measures (from the Lorge-Thorndike Intelligence
Test). These were in line with the weak to non-existent relationships
between cognitive style and school achievement measures as shown in Table
2.2. In their findings, however, the analytic (descriptive in their Table)
mode does seem to have a consistent -though weak - positive correlation
with both intelligence and school achievement, while the relational style
has a consistently wcak negative association. From the Gray & Knief data
it 1s also clear that the analytic style is bipolar with respect to both
relational and categorical modes, with no relaticnship between the relational
and categorical modes, (p. 68). These data, then provide a basis against
which data from New Zealand children of the same age may bte compared as
some indication of the universality and stability of the cognitive style
concept as used in this study.

Further Btudies related to school achievement by Kagan and his
associates (Kagan et al, 1964), together with the work of other researchers
(Sigel, Harman & Janesian, 1967; Cohen, 1968, 1969) suggest that the child
who generates analytic concepts has an advantage in the classroom context
over a child who generates relational ones, as 1s apprent in the Gray &
Knief data. As an illustration of this important finding, the work of
Cohen (1968, 1969) is germane.

Cohen explored the conceptual features of American schools by under-
taking a content analysis of the most commonly used standardised tests of
intelligence and achievement. This procedure yielded three major factors
underlying successful performance.

"They were:

1. breadth and depth of informational content,

2. the ability to abstract analytically, and

3. the ability to extract salient information from

its embedding contexts (field articulation)"
(Cohen, 1968: 202; 1969: 828-829)

As noted above, there are three cognitive styles which individuals
may use in a given stimulus situation when selecting information salient
to them. But, according to Cohen, schools require cne specific approach to

cognitive organisation - analytic - so that ability (or preferance) in
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using this mode becomes increasingly critical the higher up the educational
ladder one moves.11 This raises the question of causation. Why do some
children prefer relational responses to analytic ones? Some children do
not have the ability to make analytic responses, but according to Wachtel
(1968) as noted above, this conclusion may not be drawn from a test such as
that which Kagan et al utilize. Here we are dealing with a preference for
a particular mode of response, rather than a skill which a child has or has
not got available to him. Hence in trying to find reasons for one kind of
response rather than another, unless the condition is genetic, which seems
unlikely, it would appear to be necessary to look for extra-individual
circumstances which predispose toward particuiar kinds of responses. It
should be borne in mind that qualitative differences are being examined
here, rather than the more usual quantitative ones which seek to measure
the extent to which 2 child has mastered a particular ability. Sigel
(1968: 509), echcing Bruner, Goodnow & Austin (1956), notes that a focus on
experiential factors implies a conviction that sources of variation in
performance reside in extra-individual variables. Thus if the nature of
these extra-individual variables is known, obtained differences amongst
groups of children can te accounted for. Interwoven with the extra-individual
variables 1s the personality structure of the individual. It 1s inter-
woven, because personality 1s to a considerable extent ceterminéd by
experience, and also plays anm influential role in determining how the

child will interact with the environment. However, irrespective of his
personality, the specifics of the environment, as determined by culture

and the availability of resources, contribute to the quality of the child's
contact and the content of his experiences (Sigel, 1968: 510). The content
and range of these experiences bear a fairly straightforward relationship
to the availability of resources which the environment provides. In this
regard, Sigel (Ibid) compares rural and urban areas as offering quite
different arrays of experiences as a function of the different kinds of

resources available within the particular environments classified as rural

11. Cohen abandoned the categorical response mode in her study, in favour
of a straight analytic-relational dichotomy. Responses which
originally would have been coded as categorical were assigned to
either analytic or relational modes depending on whether the response
was 'stimulus centred' (analytic), or 'self-centred' (relational).

(Cohen, 1969: 829-830 and Appendix C)
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or urban. Similarly, he suggests, the nature of the ecrnomy in which the
child's family participates (whether it be a highly industrialised, technological
community, or a technologically underdeveloped, largely agrarian community),
will affect the availability of resources and the arrays of experiences to
which the child is exposed. In New Zealand, a rural-urban dichotomy would
also reflect some economic differences,with the rural child being exposed to
a wider, more integrated and whole economy, where the various features of
the man-made landscape can be related to the occupaticnal activities of the
community, such as farming or timber-milling. The urban child, on the other
hand, would not experience such integration, the various aspects of the urban
landscape being perceived in .a much more fragmentary way not readily
cognizable as integrated. Hence, support for the relevance of Sigel's
contention tc New Zealand school children would necessitate finding significant
differences in preferred mode of response on the cognitive style test,
between those attending rural schools and those attending urban ones (see
Hypotheses 8, 9 and 10).

As noted above, Sigel suggests that any direct relationship between
environmental opportunities and preferred cognitive modes will be mediated
by personality factors. He states that:

... the personality structure interacting with the environmental
opportunities contributes considerably to tlie quality and pattern
of children's thought."
Two major aspects or determinants of personality which are of
significance for the present study are the influence of culture on the
personality structure,12 and the influence of sex-role expectations, both
between cultural groups and within cultural groups. These two considerations
would suggest (if valid) that any rural-urban differences found on the
cognitive style test would need to be looked at within each of the cultural
groups concerned, and for boys and girls separately for the sample as a
whole, and within each cultural group.

Over and above rural-urban differences, and the availability of
resources, it is necessary to consider other ways in which culture determines
"... the specifics of the invironment” (Sigel, 19568: 510), and which of

12. Personality is likely to have a much greater influence on stylistic
preference than on the ability to make analytic judgements, hence needs
to be borne in mind as a possible explanation if ethnic differences in
stylistic preference persist after controlling for environmental
factors, on the Kagan et al Cognitive Style Test.



23.

these specifics are significant for cognitive development. Herskovits
(1955: 305) has defined culture as ... the man-made part of the human
environment’. Such an ecompassing definition subsumes not only the
material aspects of the man-made environment but also its conceptual

and symbolic features such as the values, norms, beliefs, myths, religions,
laws and epistemological system which are held by a group of people. It

is these letter, non-material features of culture which are most likely to
affect people's behaviour and the kind of cognitive mode in which they
prefer to operate. If these features vary from group to group, the cumulative
effect on the environment (particularly the cognitive environment) in
which children are reared is likely to be widespread, affecting the
attitudes, beliefs and values which the children come to acquire through
socialisation.

Such variables are of little consequence for children who are gcing
to live out their lives in the same environmental circumstances as the adults
who socialise them. Hecwever, in a multi-cultural society undergoing rapid
economic and social change, these variables can be seen to be crucial in
determining life-chances in the wider national society, more particularly sc
if that society has a single-~track education system, geared to facilitate
social and economic change to which minority cultural groups are not
orientated. Such school systems develop their own cultures which have their
own set of values, beliefs and so on. Hence the idea of culture conflict
can readily be invoked, not only to describe misunderstandings between
societies, but also within a society to describe the difficulties met with
in schools by children from different cultural or sub-cultural groups
(Cohen, 1969).

The culture that schools develop will have its own particular
features, which in turnwill have their part to play with regard to cognitive
development. The relationship between the culture of the school and
cognitive style is explicated by Cohen, and manifests itself in a number
of contexts:

"... not only test criteria but also the overall ideology and

learning environment of the school embody requirements for

many social and psychological correlates of the analytic style.
This emphasis can be found, for example, in its cool, impersonal,
outer centred approach to reality organisation. Analytic
correlates can also be found in the requirements that the pupil
learn to sit increasingly long periods of time, to concentrate
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alone on impoersonal learning stimuli, and to observe and value

organised time-allotment schedules." (Cohen, 1969: 830)

This claim c¢f Cohen’s, for an analytic orientation of the school
has important consequences for the pupil whose preferred mode of cognitive
organisation is other than analytic. Such a child

is unlikely to be rewarded in the school setting either

socially or by grades, regardless of his native abilities and

even if his infcrmation repertoire and background of experience

are adequate."” (Ibid)

Cohen also found that the analytic cognitive style was not normally
distributed among pupils. Few pupils from low-income environments used
the analytic mode, while this mode was dominant among middle-class pupils.

"The absence of normal distributions of these characteristics
suggests that such systematic variations may have arisen as a
result of different social environments that stimulate,
reinforce and make functional the development of one style
of conceptual organisation and constrain and inhibit others."

(Ibid)

In following this proposition through, Cohen found that the
organisational style of family and friendship grcups in the low income
areas che studies, were different from typical middle-class methods of
primary group organisation, and strongly related to the cognitive styles
of their members. Iii such low incomc groups, regardless of ethnic differe:ces,
critical functions such as leadership, child care and the discretionary
use of group funds are not assigned to status roles within the group.
Instead, such functions are periodically performed or widely shared by
all members of the group. Where a child was socialised in such a 'shared-
function' environment, it was found to be highly unlikely that he would
develop any facility with the analytic cognitive style, and moreover, would
not be able to participate effectively in any aspect of the formal school
environment. Cohen, then, has isolated a social organisational variable
that appears to have some potential significance for the development of
cognitive style, and which in her data, is independent of ethnic group
membership.

7o apply these findings to New Zealand, amd more spcifically, to
estimate their significance in explaining Maori-Pakeha achievement
differences, would require significant relationships to be found between

frequency of responses in the three modes of response on the cognitive
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style test, and socio-cconomic status. If Cohen's findings are to be
fully supported, these relationships wauld need to be the same within
both the Maori and Pakeha groups.

While the work of Cohen would seem to give primacy to socio-
economic status, and an insignificant (or at least secondary) role to
ethnicity as determiners of preferred mode of cognitive response, other
researchers, working in the field of patterns of achievement, present a
different ordering of these two variables. Lesser and his associates
(Lesser, Fifer & Clark (1%65); Stodolsky & Lesser (1967)) compared the
patterns of achievement in children from different class and ethnic
backgrounds in New York, and found that, although lower class children
tend to perform at a lower level than middle class children on all tasks,
the hierarchical organisation of verbal; arithmetic, and reasoning skills,
as well as the ability to conceptualise spacial relations, appeared to
depend on ethnicity, and remained the same for children of the same ethnic
background independent of their social class. In this case the culturally
determined pattern c¢f cognitive abilities was asscociated within each ethnic
group with different achievement levels, which derived from the social
class background. Their findings suggest that scme qualitative aspects of
cognition are culturally determined (through ethnic group membership),
while quantitative aspects within any particular cognitive domain are
determined by socio-economic circumstaﬁces.

Other studies have generally supported the findings of the Lesser
group. For example, Marjoribanks (1972) examined the ability patterns of
five ethnic groups residing in Canada, and demcnstrated strikingly similar
ability profiles to those of the Lesser, Fifer & Clark (1965) study, for
those groups that were common to both studies. In addition, Marjoribanks
found that by extending his environmental variables beyond the standard
measures of socio-economic status, he was able to reduce the ability
profile differences between the ethnic groups he used. In the domain of
cognitive development, Feldman (1969), who studied 270 Black, Chinese and
White subjects at various grade levels and matched for socio-economic status,
found evidence tc support the proposition that.each of the ethnic groups had
a unique rate and sequence of cognitive development.

A study which examined the relationship between ethnic group member-

ship and Witkin's field-dependent-independent dimension of cognitive style
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(which, it has been noted above, may reflect an analytic ability rather
than a preference for the analytic mode) was undertaken by Dershowitz
(1966). The results from his sample of 50 Jewish and 30 White boys,
confirmed his major hypothesis that:
"The patterns involved in the field-dependence-independence
continuum are affected by specific cultural determinants,

and differ from group to group in accord with selective

cultural pressures.” (Dershcwitz, 1966: 92)

He concluded that the differences observed in his data were not
limited to content, but extended to the way in which the environment was
perceived, and that this difference diminished as the strength of ethnic
identity diminished.

Some support for certain aspects of the Lesser et al findings in
the New Zealand setting is to be found in a study by Brooks (1973). His
research on four-year old Maori and Pakeha children shows that different
cultures produce different patterns of sex differences in abilities, but
overall concluded "...that differences in test perfcrmance are greater
between SES groups than between cultural groups (Maori and Pakeha)',
particularly fcr non-verbal tests. Further evidence is to be found in the
study of New Zecaland youths by Chapman (1573). He showed no significant
difference between Maori zud Pakeha adolescent males con the Witkin field-
dependence-independence dimension, despite an expectation of greather field
dependence amongst the Maori youths based on the greater degree of
dependence which, according to J. & J. Ritchie (15638), characterises Maori
personality patterns,; together with an orientation to others. As Chapman
points out (p. 43); it may be true that orientation to others reflects a
lack of independence, but it might; on the other hand, simply reflect a
different set of goals and values.

"So the Maori, though less concerned with individualism, may

be as analytic in thecught and perception as the Pakeha, but

his thought is directed more toward interpersonal rather

than occupational or academic goals.” (Chapman, 1973: 43)

As noted above (see also Wachtel, 1968), the Witkin field-dependence-
independence dimension is more a test to measure the extent of an analytic
ability, whereas the Kagan et al test is a measure of preference for the
analytic mode. While it may be, as Chapman shows, that the social and

persoanlity characteristics of Maori culture (as compared to those of
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Fakeha culture) do not result in any significant differences in the
ability to utilise an analytic mode where it is called upon by the
requiraments of a situation or test, it may be possible that these same
characteristics will lend to a preference for a particular ccgnitive
mode.

These studies, while not always concerning themselves with the
same sets of variables, show that a number of different aspects of
cognition, including cognitive style, are related to eavironmental
factors, including both socio-economic status and ethnic group membershigp.
However, the environmental variables used are globzl and descriptive, and
do not of themselves explain behavioural phenomena. Hence some mechanism,
or set of mechanisms; is needed to explain the correclations between aspects
of cognitive competence (including stylistic preferences) and the environmental
variables. Several researchers have suggested that this mechanism is to
be found in the quantitative and qualitative nature of mother-child inter-
action patterns, For zxample, Shaffer & Emerson (1964) were able to discern
from their research, three characteristic maternal patterns of responding
to a child's demands:

1. an approach to the infant involving a great deal of physical
contact,

2. an approach which relies on vcice and expression for
stimulation;

3. an approach wherzby the mother uses directive objects, toys,
or food imperscnally to divert attentior from herself.

While these modes of interaction had no differential effect upon
attachment behaviour (in which Shaffer & Emerscn were primarily interested),
they felt that they may be precursors of habitual interaction patterns
that affect later cognitive functioning. An attempt to explore such a
contention, with specific reference to cognitive style is reported in
Hess & Shipman (1965). Using the Kagan, Moss & Sigel (1963) tests of
classificatory behaviour; they found consistent relationships between socio-
economic status and cognitive style, both for four year old Negro children
and their mothers. Middle class mothers were higher on analytic-descriptive
and categorical responses, while low status mothers were higher on
relational respon~:2. With regard to interaction patterns, for the lower
class mothers, a relational conceptual style and restricted speech pattern

co-occur, and they create:
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. a cognitive environment in which behavior is controlled

by status rules rather than by attention to the individual

characteristics of a specific situation and one in which

behavior is not mediated by verbal cues or by teaching that

relates events to one another and the present to the future.

This environment produces a child who relates to authority

rather than to rationale, who, although often compliant, is

not reflective in his behavior, and for whom the consequences

of an act are largely considered in terms of immediate

punishment or reward rather than future effects and long

range goals." (Hess & Shipman, 1965: 885)

The effects on the children were striking. Children from all SES
groups used all categories, but there were substantial associations between
high SES, and use of the analytic category, and conversely, low SES and
the use of relational and non-verbal responses. The analytic response
"... correlated with favorable prognostic signs for educability (such as
attentiveness, control and learning ability)...”" (lless & Shipman, 1965: 880)
was almost totally absent from all but the upper-middle class group.

Hess & Shipman’s description of the cognitive environment provided
by lower class mothers can be seen as dysfunctional to the two 'cognitive
dispositions' described by Kagan et al (1963) as being fundamental to the
production of analytic responses, namely: a tendency to reflect over
alternative solutions that are simultaneously available; and the tendency
to analyse a visual stimulus into component parts. These 'dispositions’
then could be seen as providing an explanation for the dearth of analytic
responses found in lower class children by both Hess & Shipman and Cohen.
Also, it should be noted, these 'dispositions' have been described as
‘cognitive styles' in their own right (Kogan, 1971: 244).

To summarisz, the production of the qualitatively different response
modes on the Kagan, tloss & Sigel Cognitive Style Test, would appear to be
related to:

1. child rearing patterns (Shaffer & Emerson, 1964);
2. the nature of mother-child interactions (Hess & Shipman, 1965; and
3. the social pattern into which the child is socialised (Cohen's

'shared function’ environments, 1969).

It is now necessary to turn to the New Zealand literature in order
to assess whether or not any of the above factors would be relevant as a

source for hypothesising about Maori-Pakeha differences in cognitive style,

and which in turn may serve as explanations of Maori-Pakeha differences in
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achievement.

Child Rearing Practices

There is a voluminous literature on cross~cultural studies of
socialisation, which has been extended to Naew Zealand through a series of
studies under the direction of James Ritchie. 1In their work (Ritchie &
Ritchie, 1970) a comparison is made between Maori and Pakeha patterns of
child rearing. Their description of the Maori pattern of child care in
early infancy places particular emphasis upon the importance of physical
touch:

"The Maori child is held and carried, goes to sleep in parental
arms, is not clock fed cr calendar trained. He enjoys the warmth
of the lap, is passed from receptive hand to receptive hand...

When the Maori child is carried, cuddled, straddled on the hip,

hoisted on the back in a blanket, held in a comfortable balance in

physical contact with another he is already learning to enjoy
physical sensations and to trust physical responses, to relate

to others in more than intellectual terms.”

(Ritchie & Ritchie, 1970: 132-33)

For Shaffer & Emerson (1964) this would appaar to be a classic
example of the first pattern they describe. By contrast, the Pakeha pattern
described by the Ritchies, does not place the same emphasis on the
importance of physical touch. Pakeha patterns would then, tend to fall
into the second of Shaffer & Emerson's patterns, with scme falling into
the third.

The different pattern of child rearing practices observed for Maori
children (supported by research findings for other Polynesian groups - e.g.
Hawaii, Tahiti - see Ritchie & Ritchie, 1970) would seem to be a likely
contributing factor in later cognitive functioning, and of potential
explanatory power in accounting for cognitive differences between Maori
and Pakeha children. More so when different child rearing practices are
paralleled by differences in children’s play behaviour (see for example
Ritchie & Ritchie, 1670: 66-68, 129-145), differences in language usage

(Benton, 1964), and personality differences (Ritchie, 1963: part TII).

The Nature of Mother-Child Interactions

There is some overlap here, whereby material in the previous section
is also relevant under this heading. Ritchie in his Rakau studies emphasises
the role of older children in the socialisation of young Maori children,
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(Ritchie, 1963: 157). Adults and parents are secn as interfering and
distant reference figures in the self-contained wecrld of the children.
Control techniques tend to be authoritarian and arbitrary (Ibid). That
this pattern has been transferred into urban areas is documented in
Ritchie & Ritchie (1970: 143-145). If this is the case, urban-rural
differences in preferred mode of cognitive style would not be as great for
the Maori population as for the Pakeha group. The pattern of child
rearing described for the Maoris of Rakau would appear to be similar to
the kind of situation described by Hess & Shipman (1965) as dysfunctional
for the production of analytic responses. If such differences between
Maori and Pakeha in child rearing practices (as described by Ritchie &
Ritchie) are related to differences in cognitive style, then it is to be
expected that differences would be found between Maori and Pakeha children

on the cognitive style test.

Social Pattern

Some parallels are to be found between what Cohen (1969) has
described as a 'shared function’ environment and the Ritchie's descriptions
of social environmental factors in the Maori grups they studied. They
report a belief “... in the rightness of unguided growth...” (Ritchie &
Ritchie, 1970: 131), and the separation of the childrer's world frcm that
of adults. 1In addition, the parent role is viewed in broader terms than
is true of Pakeha grcups, extending beyond the biological parents, to
include uncles, aunts and grandparents, whose homes often become like
second homes to children (Ibid). Hence there are a number of ... parent-
like adults® (p. 132), who give added security to the growing child. They
also suggest that the competitive framework cf the school puts pressure
onto Polynesian children (in Hawaii as well as New Zealand) which their
socialisation does not fit them to meet, as relationships to peers are
all important (pp. 135-136).

In terms related to cognitive processes Ritchie states:

"There is no tradition of objectivity - indeed such an approach
is negatively sanctioned as 'cold’, as unfeeling... In style,
cognitive processes are rich in affective significance.

(Ritchie, 1963: 150-151)

He goes on to argue that analytic prcblem solving was so rarely a

feature of the thinking of people in Rakau that the rather formal academic
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approach which may be adopted in schools was certain te promote difficulties
for pupils. Thus it would seem that there is a considerable amount of
commonality between the child rearing environment of Maori families in New
Zealand, and groups which in overseas research have a child rearing environment
which is not conducive to the production of analytic responses.

The rather diverse body of literaturs surveyed here will now be
treated as a collection of theoretical generalizaticns in order to derive
empirical hypotheses for this study, the findings from which can then be
matched against the generalizations from the literature. From a theoretical
viewpoint, the literature on cognitive style surveyed in this chapter will be
taken as providing justification for the basic premise that there is a
relationships between certain aspects of the environments in which children
are reared, and the frequency of responses in the various modes of the
Kagan et al (1944) Cognitive Style Test, which such children generate. The
boundary conditicns for the three hypotheses to follcow, are set by the
parallels between the Maori pattern of socialisation (ss reported by Ritchie,
1963; and Ritchie & Ritchie, 1970) and those patterns reported from groups
elsewhere as being dysfunctional for the production of analytic modes of
categorization (Shaffer & Emerson, 1964; Hess & Shipman, 1965; Cohen, 1569).
Another boundary condition would be that Maori patterns of socialisation are
different from those of the Pakeha pcpulation, as suggested in Ritchie &
Ritchie, (1970).

With these conditions in mind, a theoretical generalisation can be
made in the bllowing terms - the more empirical, objective and verbal are
the socialisation processes and patterns in a group the greater is the
likelihood that children so socialised will prefer an analyti~ cognitive
style. From observations made of Maori socialisation patterns and processes,
a more specific theoretical generalisation can be made, such that - Maori
children will display a lesser preferance for an analytic cognitive style
than will Pakeha children, and conversely a greater preference for a
relational style. From these theoretical generalisations a number of
specific, derived hypotheses would seem to be logically entailed. These

are as follows:13

13. These hypotheses follow on in sequence from the four stated at the
end of Chapter 1. -



32.

Hypothesis 5

Maori children will give more relational responses than
Pakeha children.

Hypothesis 6

Pakeha children will give more analytic responses than will
Maori children.

Hypothesis 7

Pakeha children will give more categorical responses than
will Maori children.

A further boundary condition can be taken from Sigel (1968: 510)
who singled out rural-urban locations as offering quite different arrays
of experience and available resources. Another boundary condition is set
by the emphasis on the socio-economic variable in Hess & Shipman (1965) and
in Cohen (1969), together with the Ritchies' suggestion that environmental
variables of a socio--economic nature may be implicated, at least in part,
in the patterns they describe for the Maori (1970: 129). Hence it would
seem necessary to investigate the intervening eiffects of rural or urban

residence, and - ocio-economic status, as follows:

Hypothesis 8

Rural children will give more relational responses than
will urban children.

Hypothesis 9

Urban children will give more analytic responses than
will rural children

Hypothesis 10

Urban children will give more categorical responses than
will rural children.

Hypcthesis 11

Children from low SES families will give more relational
responses than will children from high SES families.
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Hypothesis 12

Children from high SES families will give more analytic
responses than will children from low SES families.

Hypothesis 13

Children from high SES families will give more categorical
responses than will children from low SES families.

If, as suggested by Hess & Shipman (1965) and Shaffer & Emerson (1964),
the quantity.of cognitive style response is affected by the nature of parent-
child interactions, then it would seem not unreasonable to suggest, as a
further boundary condition, that family size, which must have some affect
on the quantity of parent-child interactions (if not on the quality), may
affect cognitive style preferences. This may be particularly relevant for
Maori-Pakeha comparisons in that Maori familics are on average twice the
size of Pakeha ones - see Harker (1971(b)), and Table 4.8. Also note must
be taken of the warning in Ritchie & Ritchie (1970: 129) that other
environmental variables (including family size) may be implicated in the
child rearing practices they describe for Maori families. The following
three hypotheses are included as a check on possible effects of family size

on preferred cognitive mode.

Hypothesis 14

Children from large families will give more relational
responses than will children from small families.

Hypothesis 15

Children from small families will give more analytic
responses than will children from large families.

Hypothesis 156

Childrern from small families will give more categorical
responses than will children from iarge families.

A further boundary condition, related to patterns of socialization
is the fact that sex differences in cognitive style are reported consistently

in the literature (Kagan et al, 1963, Sigel et al, 1967). In a longitudinal
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sense; it was found that the number ¢f categorical and analytic responses
increases with age at the expense of relational responses. Both sexes show
equal decreases in relational responses, while the number of analytic
responses increases more rapidly for boys than for girls, and the number

of categorical responses increases more rapidly for girls than for boys
(Sigel et al, 1567: 3). 1In a cross-sectional study using Form I pupils at
one New Zcaland Intermediate school, Archer (197¢: 137-138) found the boys
gave significantly more analytic responses than girls, while girls gave
significantly more relational responses than boys. For categorical responses,
no significant difference was found, although the trend was in favour of
boys (Archer, 1970: Table VI, p. 114).

With these findingsas boundary conditions, and the basic premise thkat
sex role expectations are largely determined by cultural factors which vary
socialization experiences depending on the sex of the child, a theoretical
generalization can be stated such that sex differences could be important
determiners of preferred mode of cognitive categorisation. Indeed, the
Kagan et al (1963) data shown in Table 2.1 indicates considerable discrepancies
between the results for boys and those for girls. The hypotheses that suggest

themselves from this are:

Hypothesis 17

Girls will give more relational responses than will boys.

Hypothesis 18

Boys will give more analytic responses than will girls.

Hypothesis 19

There will be no difference between boys and girls in
categorical responses.

Hypotheses 5 to 19 as set out above provide basic descriptive material
from which some theoretical generalizations can be evaluated. However,
since the main objective is to explore ethnic differences in cognitive style
preference, the possibility that findings associated with other envirommental
hypotheses (8 - 19), may well affect the interpretation of findings
associated with ethnic group membership (hypotheses 5 - 7) must be considered.
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Hence a check for interaction effects is necessary. First:

Hypothesis 20

The magnitude and direction of the cffects of the
environmental variables on response frequency of the

different cognitive modes will be the same for both
Maori and Pakeha.

and second:

Hypothesis 21

The findings associated with hypotheses 5, 6 and 7 will

be modified in the hypothesized directions when control

is entered for the environmental variables which are
themselves significantly related to cognitive style response.

The hypotheses above are all dealing with frequency distributicns.
However, to be of usec as an explanatory concept with regard to achievement,
some sort of systematic relationship between achievement and responses on
the Cognitive Style Test must be established. The work of Kagan, Moss &
Sigel (1963: supra) and of Gray & Knief (1975: supra) will be utilised to
set the expected magnitude and direction cf correlations between the cogaitive
style modes and measures of intelligence and school achievement for the
sample used in this study. Gray and Knief (1975) found negative correlations
between relational responses and both intelligence and school achievement,
positive correlations between analytic responses and both intelligence and
school achievement, and no correlations between categorical responses and

both intelligence and school achievement. Thus:

Hypothesis 22

School achievement measures and Raven's Progressive Matrices
scores will be:

i. negatively correlated with the number of relational
responses;

ii. positively correlated with the number of amalytic
responses; and

iii. not correlated with the number of categorical
responses.
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Hypothesis 23

The pattern of correlations revealed by hypothesis 22 will
be the same for the Maori sub-sample as fcr the Pakeha sub-

sample.

Hypothesis 24.

If differences are found in the pattern of correlations for

the two ethnic groups under hypothesis 23, then a reconvergence
will occur when the effects of cther environmental variables
(rural-urban location, age, sex, SES and family size) are
partialled out.

The hypotheses presented in this chapter will be evaluated against
the collected data in Chapter 5. Attention is now turned to the sampling
and data collection procedures, together with the techniques used in the

analysis.



Chapter 3

Sample, Data Collection and Data Analysis

This chapter will describe the nature of the sample used in the
study reported here, the data that were collected from the sample and the
analyses to which the data were subjected.

The data for this study were gathered during the winter term of 13574.
A total of 679 children were tested from Standard 3 classes drawn from 17
schools in the Wanganui and Wellington Education Board areas. In order
to obtain data from a sufficient number of Macri pupils, and tc cause a
minimum of intonvenience to schools, whole classes were tested from schools
having a minimum of 207 Maori enrolments. This means that a significant
sector of the school population were not included in the sample - i.e,
those children attending schools where Maori children form less than 20%
of the enrolment. However, since the main purpose of this study was to
compare Maori and Pzkeiha children from simiiar environmental circumstances,
no great lcss is sustained, except that the results will not be generalizable
to the total New Zealand population. An advantage is that by adopting this
procedure, some matching (at a macro level) of the environments of Maori and
Pakeha children is entziled.

The schools themselves range from a large schocl serving part of a
metropolitgn state housing suburb, through schools serving suburban and
industrial areas in two regional centres, schocls in rural towns, to small
two to five teacher schools serving scattered rural areas. Some more
detailed figures can be secen in Table 3.1.

The 20% Maori enrclment criterion, when applied to the metropolitan
and regional centres resulted in scme socio-economic bias in the sample
used in this study, i.e. the schools in those centres with a 207 Maori
enrolment were in areas of state rental housing largely occupied by those
whose employment places them in the bottom categories of the socio-economic
scale (g.v.). Hence the sample cannot be regarded as representative of the
New Zealand school populatien (see Table 3.2), but it may be pointed out
again that the sampling procedure provides crude matching of school and
community environments, which is likely to lead to underestimates of Maori-

Pakeha differences on various achievement criteria.
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Table 3 o1

Roll Numbers and Pupils Tested for Schools used in Sample.

Number of Pupils Tested, 1974

School

A%%A ;2{{ Pakeha Maori Other Total

Metropolitan Loo 20 17 23 60

Regional Centre 1 593 86 26 3 115

Regional Centre 2, sch.1 422 L6 10 6 62

sch.2 211 16 18 2 36

sch.3 196 17 . 15 1 33

Small Town 1 . 587 5A 21 2 Sk
Small Town 2 "390 21 21 - b2

Small Town 3 ; 361 27 16 - 43

Small Town 4 305 28 13 - Lk

_ Small Town 5 296 20 10 1 B

Small Town 6 288 21 21 ] L5

Small Town 7 247 20 17 - 5

Military Camp School 196 19 4 - 26

Rural Area, School 1 - 196 9 11 1 21

School 2 106 10 6 - 16

School 3 98 6 4 1 11

School 4 D7 2 L - 6

TOTALS 5 399 237 Ble 679
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Table 3.2

Cocmparison of sample distributions with 1966 census figures
in each cf the Elley-Irving (1972) socio-economic categories

(Percentages)
e su%a::;ple suiaEEEZIL zoizie 1366 eness
- - <) a . *
Category (N=212) (N=370) (N=582) distribution
1 0.9 3.8 2.9 5.8
2 4.2 18.9 13.6 19.3
3 6.1 13.2 10.6 13.3
4 9.0 27.8 21.0 28.2
5 41.0 19.5 27.3 21.3
6 3e.7 16.8 24.7 1245
Total 99.9 100.0 99.9 100.0

* These data from Elley and Irving (1972: 163)

Information was obtained from three sources:

Schiool Recorus:

sex;

age;

ethnicity;

father's occupation;

teacher ratings from the previous year, by subject area; and

teacher ratings from the previous year on personality
dimensious.

Headmasters and Teachers:

Progress Achievement Test scores; and

a check on information missing from the school record card
or out of date.

Pupils:

numoer of siblings;
Ravens Progressive Matrices raw scores; and

scores on the three dimensions of the Kagan, Moss & Sigel
Cognitive Style Test.
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The gathering of the data was in two phases. In phase 1, senior and
post~graduate student assistants were utilized to administer the Cognitive
Style Test and the Verbal Response Test on an individual basis to all the
children in the sample. Phase 2 involved the gathering of data from school
records, checking this with school staff, and administering the Ravens
Progressive Matrices Test. The complete data set was brought together and
coded for computer analysis, as follows:

Name: It was necessary to keep a record of names in order to
cocllate data obtained from different sources at different times. Subjects
were assigngd a three digit code number for permanent recording on IBM cards.

School: Standard 3 children at 17 schools were included in the
sample. Record of the school attended was kept for each subject tec facilitate
later grouping into a rural-urban variable - see Appendix 2, Tables A2.1 and
A2.29.

Sex: An important variable for control purposes due to sex
differences found on the Cognitive Style Test (Kagan et al, 1963; Archer,
1970), and in school achievement studies in New Zealard (see for example
Lovegrove, 1366: 26--28, 30) - see Appendix 2, Tables A2.2 and A2.30.

Age: Date of birth was recorded from school record cards and
transformed into the number of completed months at the midpoint of the
testing programme (June lst, 1974) - see Appendix 2, Tables A2.3 and A2.31l.

Ethnicity: A complex definitional problem exists with such a
variable (Pools, 1963). However, since the major hypotheses of this study
are derived from theories which suggest socialisation patterns as
determinants of some cognitive phenomena, then any strict genetic definition
of Maori as distinct from European was unnecessary. In addition, ethnicity
is a controversial and sensitive area and hence could not be raised with
the children themselves. Consequently, as a first approximation, this datum
was taken from school records where an entry was made by the headmaster who
first enrolled the child. Many of the record cards were incomplete in this
respect, and in all cases (whether complete or incomplete) final recording
was carried out in consultation with school staff, the major criteria being
the life style of the family concerned and the extent to which the child
was regarded as Maori by others. 1In cases where these criteria were unknown,
but some Maori ancestry was known, the subject was coded as Maori. All

European children (whether born in New Zealand or not) were coded as Pakeha.
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Other codings werc for children of Chinese, Indian, and Pacific Island
descent, howewver numbers were small in these categories (see Table 3.1)
and they have not been included in the analyses to follow. The effect

of the multiple criteria for coding a subject as Maori would, if anything,
underestimate Maori-Pakeha differences as some children from highly
acculturated (in terms of life style) homes are included in the Maori
sample - see Appendix 2, Table A2.4.

Father's Occupation: This variable was derived from school record

cards and in all cases checked with school staff to ensure accuracy and
-contemporaneity. The occupations were then classified according to the
Elley-Irving scale (1972) to provide a six point socio-economic status
index (SES) with 1 indicating the highest SES group and 6 the lowest -
see Appendix 2, Tables A2.5 and A2.32.

Number of Siblings: At the time the Ravens Test was administered

the subjects were asked to note on their answer sheets the numbers of
brothers and sisters they had. These data were used tc denote family
size - see Appendix 2, Tables A2.6 and A2.33.

Ravens Progressive Matrices (15638): The Preogressive Matrices

(1938), prepared by J.C. Raven were used as a perfcrmance criterion in
this study. Raven described the Matrices as:

.. a test of a person's capa:ity at the time o the test to
apprehend meaningless figures presented for his observation,

see the relatinns between them, conceive the nature of the

figure completing each system of relations presented, and by

so doing, develop a systematic method of reasoning.

(Raven, 1960: 1)

The abstract figure completion aspect of the test would seem to tap
some of those areas of cognition which are alsc tapped by the analytic
cognitive style as described by Kagan, Moss & Sigel (1963) (see Chapter 2).
Hence the Preogressive Matrices (1938) Test was used as a performance test
for the chi'’ren in the sample in an open ended way, ignoring the
standardized time limits and using only the raw scores. I.B. scores were
not generated as there are no norms for New Zealand nine year olds, and
the age range of children in this study is not great. This test then, was
used as a measure of analytic reasoning ability of a non-verbal nature

(irrespectively of how quickly the subject reascned) to be used as an

achievement criterion along with Progressive Achievement Test scores and
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Teacher Ratings - see Appendix 2, Tables AZ2.7 and A2.34.
Cognitive Style Test: This is a 25 item test developed from the

children's version cf the Conceptual Style Test reported in Kagan, Moss &
Sigel (1963) - see Arpendix 1, where the test is reproduced, together with
the instructions used. Archer (1970) used thies test on New Zealand school
children, and found that some items produced only one particular response
mode from all chilcdren in his sample and were thus deleted from his analysis.
The 25 items used in the study reported here are the ones Archer left in his
analysis in order to facilitate direct comparison with the results he found
for the clder age group in his study - see Appendix 2, Tables A2.8, A2.9,
A2.10, A2.35, A2.3€ and A2.37.

Progressive Achievement Tests (PAT): Three of these tests, developed

by the New Zealand Council for Educational Research for use in New Zealand
schools, were currently in use at the time of data collection. They are
given to all children early in each year by school staff. The results, feor
the children in this study, of the Reading Comprehension test, Reading
Vocabulary test and the Listening Comprehensicn Test were ccllected from
school records. During subsequent analysis, the raw scores fcr the three
tests were added together to produce a composite PAT index, for use as a
criterion measure of school achievement - see Appendix 2, Tables A2.11,

A2.12, A2.13, A2.38, A2.39 and A2.40.

Teacher Ratings: At the end of each year, teachers are required to

rate children on a five point scale in a number of subject areas, for inclusion

ocn school record cards. At the Standard 3 level, only the first six subject
areas are required to be considered, although some teachers rate the other
subject areas as well ~ see Appendix 2, Tables A2.14 tc A2.24 for a
list of the subject areas. The five point scale is as follows:

1. excellent;

2. above average;

3. average;

4. below average; and

5. unsatisfactory

As with the PAT scores, a composite Teacher Rating index was used in

analysis, devised by adding together the ratings given by teachers in the
previous year fcr the six major subject areas - oral language, written

language, reading, spelling, writing, and arithmetic. This index was also
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used as a criteriomn measure of schocl achievement, although it shculd be
noted that the index has a negative direction; i.e. the lower the index
score, the higher the achievement ievel - sec Appendix 2, Tables A2.14 to
A2.24 and A2.41 to A2.51.

Behavioural Ratings: Data were also obtained from the school record

cards on the five point ratings given by teachers on four personality/
behavioural characteristics for each pupil. These four characteristics are -
stability, cooperation, indepandence and perseverence, with the five points
in the rating scale having the same meanings as for the subject area ratings -
Appendix 2, Tables A2.25 to A2.28 and A2.52 to A2.55.
These data items were coded and conveyed on to IBM computer cards.

The analysis of the data was undertaken using SPSS routines (Statistical
Package for the Social Sciences) on the Burroughts B6700 installation at
Massey University. SPSS is a statistical package in which a data deck is
described and labellecd, and in which specific statistical routines are
available to be called in for use with the data deck. A full description
of this facility is tc bte found in Massey University Computer Unit (no date)
and in Nie et al (1975). Specific statistical grocedures used in this study
were as follows:

CODEBOOK; fcr basic frequency distributions and descriptive statistics

where appropriate. This routine was used fcr the sample as a whole and

separately for Maori and Pakeha sub-samples

CROSSTABS; produces corntingency tables for nominal or ordinal data,

together with appropriate statistics such as chi-square.

BREAKDOWN; this routine was used to break down scores on interval data
variables by selected nominal or ordinal categories such as ethnicity
or SES. It produces means and standard deviations of the continuous

variable for eacli cf the nominal or ordinal categories.
T-TEST; to test the significance of differences found with BREAKDOWN.

NONPAR CORR; non-parametric correlation coefficient for the relation-

ships between cognitive style and school achievement measures - Chapter 5.

REGRESSION; stepwise option tc determine the relative contribution of

various envircnmental variables to school achievement variance - Chapter 4.
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This section has described th= sample, the data and the analytic
techniques used. The next two chapters are devoted to reporting the results

of the analyses underteken.



Chapter 4

Achievement and Ethnicity - Findings

This chapter has two purposes. The first is to examine the findings
relevant to Hypctheses 1 to 4, which are concerned with the relationship
between ethnicity, environmental variables and achievement. The second is
to evaluate the two different models purporting to explain Maori-Pakeha
achievement differences that were proposed in Chapter 1 -~ namely the

Environmental deprivation model, and the Cultural difference model.

Hypotheses 1 to 4

Hypothesis 1

Variation in the .environmental variables and ethnicity will
have no significant effects on measures of achievement
(two~tailed criterion).

Hypothesis 1 was formulated as an initial check on the direction and
extent of the relationsahip between the environmental variables used in this
study and ethnicity, and measures of achievement. To test this hypothesis,
the data on the independent variables have been reduced to dichotomous
categories.14 Six variables were involved, they are: sex, ethnicity,
rural-urban residence, SES, family size and age.

The data on sex was a true dichotomy when collected. For ethnicity
the data were dichotomised into Maori or Pakeha on the basis of the criteria
set out in Chapter 3. In the case of rural-urban residence, the metropolitan
school and schools in the two regional centres were classified as urban, with
the remainder classed as rural. For socio-economic status, father occupations
were classified into the six categories of the. iElley-Irving scale (1972).

To give groups of comparable size, categories 1 to 4 have been classified
as high, and categories 5 and 6 classified as low. Family size based on
number of siblings forms an interval scale from which those subjects with
3 or less sibiings are regarded as coming from small families, while those
with 4 or more siblings are classified as coming from large families - the

cut off point being again chosen to give two even sized groups, for analysis.

14. See Appendix 2 for basic descriptive statistics on the sample used
in this study.
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Table 4.1
Scores on the Composite PAT Index, the Composite Teacher Rating

Index and Raven's Raw Scores, by Selected Determiners, (2-tailed
Criterion).

Composite Composite Raven's
Variable P.A.T. Teacher Rating Raw Scores
N Mean S.D. N Mean S.D. N Mean S.D.

Pakeha 344 59,93 22.08 387 17.96 3.91 370 30.91 9.05
Maori 151 L47.66 19.67 225 19.35 4.03 211 25.52 9.89

o 5.88%** =4 21%* 6.67**
Urban 2k5 53,85 22.02 261 18.32 4.09 26 29.27 9.13
Rural 250 58.48 21.97 351 18.58 3.94 335 28.72 10.13

t =2.34** -0.80 0.68

High SES 238 62.15 22.62 267 17465 BLar 261 31.15 9.24
Low SES 218 50.37 19.16 297 19.08 3.86 273 27,19 9.83

t 6.01(F)xx —b, 3%+ b 79**
Small
family 287 59.38 21.70 338 17.81 3.89 34k 30,37 9.36
Large
Ry 170 51.58 22.02 232 19.12 3.93 237 26.90 9.86
t 3.69:&* _3.94** 4.30**
Male 238 53,24 22,09 289 19,60 3.94 278 28.26 9.79
Female 256 58.93 21.82 322 17.46 3.80 302 29.54 9,60
t -2,88%** 6.,83%* -1.59

Youngest 256 59.85 22.68 307 17.52 3.98 299 29.85 9.48

Oldest 231 52.25 20.49 305 19.42 3.81 280 28.00 9.87
t 3,86** -6.,02** 2.30*
(+)

Separate variance estimate, otherwise pooled variance estimate.
* p less than 0.05
** p less than 0,01
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The continuous variable of age has be 2n dichotomised at the median age.
The achievement measures have been left as continuous measures, and the
means and standard deviations of the achievement measures on each
dichotomised category within each of the environmental variables in turn,
and for ethnicity, have been calculated and subjected to a t-test. The
results of this procedure are shown in Table 4.1.

The data in Table 4.1 show that for all the independent measures
used in this study, a significant relationship is demonstrated with some
or all of the achievement measures. Ethnicity, SES, family size and age
difference can be seen to have quite strong differentiating effects on all
three achievement measures. They favour Pakehas over Maoris, pupils from
high SES homes over pupils from low SES homes, pupils from small families
over pupils from large families, and the younger pupils over the older
pupils. Sex difference favouring girls shows up as a strong differentiator
for the two school achievement measures, but not for the Ravens test.
Rather surprisingly, the effect of rural-urban location as a differentiator
is confin:d to the PAT index, and favours rural pupils. In the other twc
achievement measures, the rural-urban dichotomy produces no significant
difference. However, as noted in Chapter 3, the urban sample in this study
was drawn from schools serving areas of low SES, hence it is possible that
an interaction effect exists between rural-urban location and SES. If this
is the case, a more meaningful picture of location effects will emerge if
rural is compared to urtan within each of the SES dichotomies. The first
part of Table 4.2 (ALL) makes such a comparison and the figures are
illustrated graphically in Figure 4.1. Figure 4.1 and the data in Table 4.2
show that for the PAT index an ordinal interaction occurs, in that significant
difference between rural and urban pupils on this measure is confined to
high SES children. For both the Teacher Rating index and the Ravens scores,
disordinal interaction is occurring - i.e. for hish SES children those in
rural schools tend to score better (as on the PAT index), while for low SES
children those in urban schools tend to score slightly better, although it
should be noted that only for low SES children on the Ravens test is the

rural-urban difference statistically significant.15

15. Table 4.2 utilizes a one-tailed criterion, the directionality being
set by the rural-urban differences reported in Tatle 4.1.



Table 4,2

Scores on Criterion Variables, by Location and SES, (1-tailed Criterion).

Composite Composite Raven's
P.A,T. Teacher Rating Raw Scores
High SES Low SES High SES Low SES High SES Low SES
N M S.D. N M SeDe N M S.D. N M S.D. N M S.D. N M S.D.

Total Sample
Urban 103 59.06 23.78 112 48,78 17.37 107 17.98 4,25 126 18.78 3,75 105 30.34 9.23 112 28.60 9,02
Rural 135 64.50 21.48 106 52.06 20.84 160 17.43 3,60 171 19.30 3.93 156 31.69 9.23 161 26.22 10.27

t 1.85* 1.26 <0 1415 <0 1.97*
Pakeha sub-Sample
Urban 91 59,65 23.60 61 52.88 17.94 91 17,94 L4.35 65 18,37 3.65 89 31.63 8.46 56 29,95 8,32
Rural 118 66.25 20.68 L8 56.50 21.86 135 17.15 344 69 19,13 3,79 132 32.67 8.55 67 28.03 10,48

t 2.15% 0,95 <o) 1,18 <0 1011
Maori sub-Sample
Urban 12 54,58 25,77 51 43.86 15.43 16 18.19 3.73 61 19.21 3.83 16 23,19 10.28 56 27.23 9,55
Rural 17 52,41 23.64 58 48,38 19,38 25 18.96 L.,12 102 19.41 L.,oL 2k 26,29 11.09 94 24,92 9.96

t <0 1033 0.61 0.31 <0 1.39
(+)

Separate variance estimate, otherwise pooled variance estimate used.

* p less than 0,05

‘8%
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The data presented in Tables 4.1 and 4.2 lend a2 strong measure of
support to a confident rejection of Hypothesis 1, and allow the conclusion
that the environmental measures used in this study together with ethnicity
act as significant discriminators on achievement measures. The data also
suggest that the effects of envrionmental variables on achievement measures
must take into account interaction effects amongst the environmental
variables themselves.

The question of interacticns, of course, is crucial in the environmental
deprivation versus cultural difference explanations of the underachievement
of Maori pupils in New Zealand schools. The former implies that apparent
Maori-Pakeha differences in achievement are due to the interaction of ethnicity
with SES, family size, rural-urban location and so on. The cultural difference
model, on the other hand, implies no interaction effect. However, before
looking at this question of interactions the effect of the environmental
variables within each of the ethnic groups must be evaluated in crder tc
check for conformity to the first of Jemsen's (1973: 233) three criteria
which must be met before such environmental variables can be evoked as

explanations of inter-group performance differences (see Chapter 1).

Hypothesis 2

The direction and magnitude of any differcnces found urnder
Hypothesis 1, will be the same for both ethnic groups
(one~tailed criterion).

To test this hypothesis the data as presented in Table 4.1 have been
reanalysed for Maori and Pakeha separately, and the findings are presented
in Tables 4.3, 4.4 and 4.5 for the PAT index, Teacher Rating index and
Ravens raw scores respectively.16

With the PAT index as criterion (Table 4.3) the data show that the
rural-urban location, SES and age variables, which were significant
discriminators for the total sample, remain significant in the within group
analysis only for the Pakeha group. For these three variables then, an
ordinal interaction exists with ethnicity - i.e. the effect of rural-urban
location, SES and age on FAT index performance is dependent on ethnic group

membership - for Maori pupils, these three environmental variables do not

16. See also Appendix 2, Tables A2.29 to A2.55 for cross-tabulations of
all variables used, against Ethnicity.



Table 4.3

B)dbe

Scores on the Composite PAT Index, by Ethnic Group and Selected

Determiners, (1-tailed Criterion).

Pakeha Maori
Variable N Mean SkiDs N Mean SreDe it
Urban 176 56.73 22431 69 L46.49  19.55 Bo3k*x
Rural 168 63,29 21.40 82 48,95 19,83 5.20**
t 2,78** 0,67
High SES 209  63.37 22.19 29  53.31 2k 2.26*
Low SES 109  5Sh.u48 19.75 109 L6, 27 1771 3.23*%*
t 3,52%+ 147 (H)
Small family 235 60.94% 21.71 52  52.31 20637 2.62*%*
Large family 86 57.14  23.11 84 45,89 19,37 B Ll x*
B 1637 1¢8L*
Male 163 57,32 22,70 75  Lk,37 17,85 4760+ ) xx
Female 181 62.29 21431 75  50.84 21,05 3.95%*
t 2.09* 2.03*
Youngest 193  62.84 22,55 63 50,71 20.68 3e78%*
Oldest 148 55,83 20.47 83 45,88 19,03 2,63%*
b 2,96** 1.46
(+)

* p less than 0.05

** p less than 0,01

Separate variance estimate, othewise pooled variance estimate,
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Table 4.4

Scores on the Composite Teacher Rating Index, by Ethnic Group
and Selected Determiners, (1-tailed Criterion).

Pakeha Maori
Variable N Mean Sketl) e N Mean S.D. t
Urban 180 18,08 4,17 81 18.84 3.88 1.34
Rural 207 17 .84 50606 144 19.64 L.,10 L 3q%*
t <0 143
High SES 226 17.47  3.84 k1  18.66 3.94 (ECEs
Low SES 134 18.76  3.73 163 19.34 3.95 " 1.29
t 3,12%* 0.98
Small family 268 17.62 3.82 70  18.53 L.11 1.75*%
Large family 97 18.60 4,16 155 19500 3s¥2 1.73*
t 2.11* 1.70*
Male 184 19.07  3.92 105 20.53  3.82 3.07**
Female 203  16.95 3.62 119 18.34 3,94 3, 22%*
t Se5k** L,21%*
Youngest 214 17.28 3,96 93 18.09 4,00 1.64
Oldest 173 18.79  3.69 132 20.24 3.82 3035%*
t 3.85** 4.09**

X P less than 0.05
** p less than 0.01
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Table 4.5

Raven's Raw Scores by Ethnic Group and Selected Determiners,
(1-tailed Criterion).

Pakeha Maori

Variable N Mean S.D. N Mean S.D. t
Urban 168 30.62 8.59 78 26,36 9,62 3, 48%*
Rural 202  31.15  9.44 133 25,03 10.05 5.66**

it <0 0.94
High SES 221 32.25 8.51 40 25.05 10.75 4,018 v
Low SES 123 28.90 9.57 150 25.79 9.8k 2.63%*

t 2, 5h** <0
Small family 272 31.26 8.74 72 26.99 10.81 3.09(+) «s
Large family 98 29.93 9.84 139 24,76 9.33 b, 11%*

t 1.25 1.55
Male 176 30.30  9.24 102 24,74 9.75 e % L
Female 194 31,46 8.87 108 26.09 9,93 L ,83%*

§ 1.23 0.99
Youngest 209 31,34 8.81 90 26.40 10,10 L ,25%*
Oldest 161 30,35 9,36 . 119 24,81 9,69 L ,82**

t 1.04 115

+ . . . : .
(+) Separate variance estimate, otherwise pooled variance estimate.

& p less than 0,05
** p less than 0.01
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act as significant discriminators of PAT test performance. A similar
interaction effect is shown with family size, this variable demonstrating

a significant discriminatory effect only for the Maori pupils in the sample.
Within group sex differences are in the same direction and of the same
magnitude for both groups.

With the Teacher Rating index as criterion (Tatle 4.4), the data
show that family size, sex and age are equally effective as discriminators
for both Maori and Pakeha pupils, SES is a significant discriminator only
for the Pakeha pupils, as was the case with the PAT index as criterion. The
location variable does not act as a discriminator for teacher ratings, and
gives some slight indication of a disordinal interaction effect with ethnicity.

With Ravens raw scores as criterion (Tatle 4.5) the data show that
of the environmental variables, only SES has a significaat effect, and this
only within the Pakeha sub-sample. Family size, sex and age are similar in
their non-significance zs discriminators for either group, while SES and
location give indications of disordinal interactions with ethnicity.

The possibility of interacticn effects between location and SES can
be checked through further reference to Table 4.2 which shows that such an
interaction is significant only for Pakehas on the PAT index, where high SES
children show a significant rural-urban difference while low SES children
do not. It should te noted from Table 4.2 that control for rural-urban
locaticn has in some instances increased the difference in achievement scores
between high and low SES Maori pupils over and atove the SES differences
reported for Maori pupils in Tables 4.3, 4.4 and 4.5 where no control for
location was used. Table 4.6 shows the t-test statistics obtained from a
comparison of high SES pupils with low SES pupils, for Maori and Pakeha
separately and controlling for rural-urban location. The data used to
generate the t statistic are from the relevant rows of Table 4.2.

From Table 4.6 it can be seen that in no instance does control for
rural-urban location produce a significant difference in achievement scores
Letween high SES and low SES Maori children, hence increasing the confidence
with which SES can be discounted as a significant discriminator of achievement
scores for Maori pupils. It can also be pointed out that while SES is a
significant discriminator for Pakeha pupils on the PAT index in both rural
and urban schools, it is significant orly in rural schools for Pakehas on the

Teacher Rating index and on the Ravens test.
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Table 4.6
T-Tests on Criterion Performance Between High and Low SES Groups,
Controlling for Ethnicity and Rural--Urban Location

(one-tailed criterion)

(The t-statistic generated from data reported in Table 4.2)

PAT ToRs Ravens
t t t
Pakeha 2.01M* 0.65 1.17
rban b 5o 1.3 0.95 1.47
Pakeha 2.69™" 3,760 3.34
Rural  pioort 6. 72 0.50 0.59

(+) separate variance estimated used, otherwise pcopled variance estimate.
* p <0.05
**% p < 0.01

Comparison of the results for the Teacher Rating index (Table 4.4)
with the results for the other two criteria (PAT index (Table 4.3), and
Ravens score (Table 4.5)) would appear to show that teachers give more
favourable ratings to younger children and to girls, biases which are not
supported by the PAT index or Ravens scores. This point will be taken up

again in a later section.

Table 4.7
Frequency of significant differences made by environmental variables,
on three criterion variables, for two ethnic groups
(summarised from Tables 4.3, 4.4 and 4.5)

variable Pakeha Maori

Rural-urban location
SES
Family size

Sex

N NN H W =
H N N O O

Age
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The data presented above are to scme extent equivocal with regard o
Hypothesis 2. Table 4.7 summarizes significant effects of the environmental
variables on the three criterion measures for each ethnic group.

From the table it would appear that great caution needs to be
exercised in any attempt to 'write-off’ Maori-Pakeha achivement Jdifferences
as being due solely to unfavourable environmental conditions. This is
particularly noticeable for SES which is perhaps the most popular 'explanation'
of Maori-Pakeha achievement differences (see Harker, 1973: 57). Table 4.7
shows that for all three criteria SES is a significant discriminator only
for the Pakeha group. For the Macri group no significant differences are
found between SES and any of the criterion variables, and in the case of the
Raven's scores, some slight indiction of a disordinal interaction is to be
found - see Table 4.5. Hence it appears that the assertion which explains
Maori-Pakeha achievement differences in terms of differential distribution
on the SES hierarchy is untenable, as SES makes little or no difference within
the Maori group, i.e. high SES Maori children do not score significantly
better than low SES Maori children on any of the criterion measures used in
this study. Thus the fact that there is a disproportionate number of Maoris
in low SES categories when compared to Pakehas is of little significance as
an explanation of lower Maori achievement. Certainly, SES does not meet the
requirements specified by Jensen (supra) as being necessary before a variable
can be invoked as an explanation of between group achievement differences.

Similarly, another popular explanation of Macri underachievement
(Harker, 1973: 57), the preponderance of Maoris in rural localities, is
not supported by the data presented here. Only on the PAT index and only
fer Pakehas (Table 4.3) does rural-urban location act as a significant
performance discriminator. On none of the criteria does it act as a
discriminator of the performance of taori children. Of the other variables,
only sex differences acts as a discriminator of performance in the same
direction for both ethnic groups on the two specifically school achievement
oriented criteria. On the Ravens criterion sex does. not act as a discriminator
for either ethnic group. The rest of the environmental variables (family
size and age) show inconsistent effects across the three criteria. For the
PAT index, family size is a discriminator only for the Maori group, while
age 1s a discriminator only for Pakehas. On the Teacher Rating index both

the variables are significant discriminators for both ethnic groups, while
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for the Ravens criterion the two variables do not discriminate within eithor
ethnic group.

From the data presented here, Hypothesis 2 cannot be accepted as a
general statement of the position. Only sex differences cperate to affect
criterion performance in the same way for both Maori and Pakeha pupils.
Furthermore; sex is the only variable which gives any indication of
satisfying the criterion implicit in Jensen's first question (see Chapter 1).
Family size and age differences give a similar indication for the Teacher
Rating and Ravens criteria, but give rise to some doubts on the PAT index
due to indications of an interaction affect with ethnicity. Rural-urban
location and SES are the least satisfactory with regard to Jensen's criterion,
as on none of the achievement criteria can they be shown to affect performance
gignificantly within the Maori group, and they also show interaction effects
(both ordinal and disordinal) with ethnicity.

While the rejection of Hypothesis 2 throws some doubt on the utility
of using most of the environmentai variables included here as explanations
of Maori-Pakeha performance differences, the possibility remains that the
environmental variables will cumulatively account fcr the differences between
Maori and Pakeha children. This possibility can hest te checked through
multiple regression analysis. Before proceeding with such an.analysis it
is necessary to provide an answer to the second of Jensen's questions,
namely that differences do exist between Maori and Pakeha children on thke
environmental variables as well asthe criterion variables. Hypothesis 3 was

formulated to act as such a check.

Hypothesis 3

There will be no difference between the Maori and Pakeha
sub-samples on environmental variables.

For the measures of achievement, the top row cf Table 4.1 (see also
Appendix 2, Tables A2.34, A2.38 to A2.51) shows highly significant differences
between Maori and Pakeha children on each of the variables - t = 5.88 for
the PAT index, ~4.21 for the Teacher Rating index and 6.67 for the Ravens
scores. It should also be noted from the t-tests in the right hand columns
of Tatles 4.3, 4.4 and 4.5 that control for cach environmental variables in

turn does not reduce Maori-Pakeha differences to a non~significant level.
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Table 4.8

Ethnic Differences on Environmental Varibales1

Maori Pakeha
Variable Value N % N % Row chi2
total

Male 112 47.7 191 47.9 303

Sex Female 123 52.3 207 52.0 330 0.00
Total 235 398 633
Youngest 94 40.7 220 55.7 314

Age Oldest 137 59.3 175 44.2 312 16.25%%
Total 231 395 626
Small 72 34.1 272 73.5 344

Family Size large 139 65.9 97 26.3 236 121,73%%*
Total 211 369 580
High 43 20.3 235 63.7 278

SES Lcw 169 79.7 134 36.2 303 103.24%*
Tctal 212 369 581
Urban 86 36.3 184 46.2 270

Locaticn Rural 151 &3.7 214 53.8 365 5.61%
Total 237 368 635

* p< 0.05
** p ¢ 0.01

1. These data from Appendix 2, Tables A2.29 to A2.33.

For the environmental variables, Table 4.8 shows that for age,
family size, rural-urban location and SES, significant differences exist
between Maori and Pakeha sub-groupings of the sample. Sex differences are
equally distributed in the twe groups, and any differences in achievement
found between boys and girls are likely to be the same for Maori and Pakeha
unless some aspects of appropriate sex role behavicur are different within
Maori cultural patterns from those found amoangst Europeans. Reference to
Tables 4.3, 4.4 and 4.5 shows that if there are differences in appropriate

sex role behaviour between Maori and Pakeha they are not relevant to the
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achivement pheonomenon . This does not mean however, that the sex variable
will be of no use as an explanation of achievement differences, as the
impact of the different sex role behaviours may be quite different for a
Maori chilc than for a Pakeha child. For the other four environmental
variables, age, family size, rural-urban location and SES, Hypothesis 3

can be firmly rejected, as considerat:le ethnic differences are shown by
Table 4.8.

Having established significant ethnic differcnces on the three
achievement criteria and a majority of the environmental variables
(Hypothesis 3), and notwithstanding the rather weak explanatory powers of
some of the environmental variables within the Maori group (Hypothesis 2),
it remains necessary to try to estimate the effect that controlling for
all the environmental variatles at once, will have on Maori-Pakeha achievement
differences. At this point the statistical method used sc far (comparison
of means through the use of Student's T-Test), becomes inappropriate as the
N of each cell becomes unbalanced and unacceptably small when control is
entered for three or mcore of the environmental variables, simultaneously.
The most appropriate methcd to cope with such circumstances is that of
multiple regression, and Hypothesis 4 has been formulated with this method
in mind.

Hypothesis 4

When entered last in & multiple regression procedure,
ethnicity will make no significant contribution to
criterion variance.

Tables 4.3, 4.4.and 4.5 show that controlling for environmental
variables one at a time does not reduce Maori-Pakeha achievement differences
below a statistically significant level, but the tables do indicate that
the variables hxve some influence on the absolute magnitude of the Maori-
Pakeha difference. Inherent in the environmental deprivation model is the
idea that controlling for all the environmental variables simultaneously
should reduce Macori-Pakeha differences to zero, or at least to below a
level of statistically significant difference. llence, if Hypothesis 4
cannot be rejected, the environmental deprivation model gains support from
this study. If, on the other hand, Hypothesis 4 can be rejected, then ths

cultural difference model would be strengthened as a possible alternative
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explanation.

To test the hypothesis, the three criterion variables used throughout
this chapter have been regressed separately against six independent variables -
rural-urban location, SES, family size, age, sex and ethnicity. 1In order
to preserve continuity with the previous analyses tased on t-tests; the
independent variables have all heen entered intc the multiple regression
in dochotomised form {as in Table 4.1 for example). By adopting this
procedure, some information is lost, particularly where interval scales
(such as age and family size) are so reduced, and consequently the coefficient
and multiple regrcssion j:roduced from such an analysis will be on the
conservative sidc. However, the information loss will be the same as in the
t-test procedures used earlier in the chapter, thus preserving some
equivalence at the data management level. Also, the magnitude of the
coefficient of muitiple regression is of nc consequence to the testing of
the hypothesis (over and above its reaching a statistically significant
level).

The data produced from the multiple regression analyses are
reported in Tables 4.9 (correlation matrix), 4.10 (PAT criterion), 4.11
(Teacher Ratirg criterion), and 4.12 (Ravens criterion). These data show
that for all three criteria, a significant but rather small coefficient of
multiple regressicn is obtained (0.39 on the PAT criterion, 0.41 on the
Teacher Rating criterion, and 0.29 on the Ravens criterion). The data of
interest in evaluating Hypothesis 4§ are to be found in the 3rd and 4th
columns of Tables 4.10, 4.11 and 4.12. Column 3 of each table shcws the
squared zero order correlation ccefficient which gives the proportion of
the variance in the criterion variatbtle which each independent variable makes
- without considerding any commonalities or interactions with any of the other
independent variables. Column 4 shows the amount of variance accounted for
by the variable after commonalities with the other independent variables
have been semi-partialed out of the regression. In other words, column 4
shows the unique contribution made by each of the variables independently
of any indirect effect through ccvariance with others of the independent
variables. To lend support to Hypothesis 4, the variable 'ethnicity' would
need to show a zero or non-significant contribution to criterion variance
in colulrmn 4, despite a significant zero order contribution shown in column 3
of each of Tables 4.10, 4.11 and 4.12.
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Table 4 ° 9

Zero Order Correlation Coefficients (r) and Variance Estimates(rz)
for Variables Used in the Multiple Regression Analysis (r above
diagonal, r< below).

family

PAT TR Raven Ethn Locn SES Shle Sex Age
PAT o69%* 53** 2Uxx qhrx 26%% 18*%* qL¥* 8%+
TR 471 lb7** 412% 00  J20%* A4** ,209%* 2q%x
Raven 278 222 $22*%* ,05  ,22%* ,13** ,08  .11*
Ethnicity .060 .013 ,O47 .00  JhO** ,33** ,00 .09
Location  .019 .000 .,002 o000 .06 .09 .01 .03
SES 068 .042 048 .162 004 21%* .03 .12
Family size.032 .019 .018 .110 .008 .046 <01 o 1h4**
Sex .020 .085 .006 .000 L,0OOO .001 .OOO .02
Age 032 o4t ,012 .,008 .001 .O014 ,020 .0OOO

5 p less than 0.05
** p less than 0.01
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Table 4.10

Multiple Regression Analysis - P.A.T.

Criterion - Composite P.A.T. Index
Multiple correlation coefficient (R) = 0.39**
R2 = 0015

F Ratio = 12.18**

Zero order(1) Variance(a)
F variance accounted for
Variable Beta to delete accounted for when entered last

Ethnicity -0.15 8.141 «DE0™* o ORI
Location 0.13 7941 «019** W 0)<
SES -0.16 9.827 86587 021**
Family size -0.,06 1.566 ok ok .003

Sex 0.1k 9.576 «020** .020**
Age -0.14 9.748 $032%* e021**

** p less than 0,01
(1)

(2)

From Table 4.9

Variance accounted for when variable X is entered last can be
calculated from the sum of squares of the variable when entered

last (SSXi)’ divided by the total sum of squares (SSy). Sin can

be calculated by multiplying F to delete (Fdel) from the last

step in a stepwise analysis, by the mean square of the residual (o?).

Hence:

variance accounted for when entered last = —--=s=----

This is equivalent to R2 with X entered last, minus R2 without

X, from the previous step (Kerlinger and Pedhazur 1973: 290-295).
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Table 4,11

Multiple Regression Analysis - T.R.

Variable+ Beta

Criterion - Composite Teacher Rating Index

R = OJh41**
R°--0.17
F = 16.23**
Zero order(q) Vafiance(z)

F variance accounted for

to delete accounted for when entered last
Ethnicity -0.01 0.066 .013* .000
SES 0.15 9.463 SOL2** «019**
Family size 0.07 2.212 «019** 004
Sex -0.29 40.909 «085** LO8L**
Age 0.18 16.197 .044*4 <033**

Location not included due to nil relationship with T.R. Index - see

Table 4.9,

* p less than 0.05

** p less than 0,01
(1)

(2)

From Table 4.9.

See note (2) of Table 4.10.
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Table 4.12

Multiple Regression Analysis - Raven.

Criterion - Raven's Progressive Matrices, Raw Scores.

Rl = [Q.29*%
R° = 0.08
B B.A5%
Zero order(1) Variance(z)
F variance accounted for
Variable Beta to delete - accounted for when entered last
Ethnicity -0.14 6.586 Ob7** .015*
Location 0.0k4 0.588 « 002 001
SES -0.14 7349 S04 8** SO
Family size -0.04 0.696 B (0)9](5) e .002
Sex 0.07 2.436 .006 .005
Age -0.08 2ebBy .012* .006

¥ p less than 0.05

** p less than 0.01
(1)

(2)

From Table 4.9.

See note (2) of Table 4.10.
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With the Teacher Rating indey. as criterion (Table 4.11), the
hypothesis is supported strongly. Hence the small but significant zero
order ccrrelation between ethnicity and the Teacher Rating index (0.115,
Table 4.9 - the mean difference between Maori and Pekeha on this index 1is
shown in Table 4.1), is scen to be spurious when account is taken of
intervening environmentzl variables in the multiple regression, which have
the effect of reducing the amount of variance accounted for directly by
ethnicity, to zero. With the objective tests as criteria (PAT index and
Ravens sccres - Tables 4.10 and 4.12) the hypothesis is rejected, as
ethnicity still makes a significant contribution tc variance when entered
last - i.e. when the effects of the environmental variables are semi-
partialed out. Fcr these two achievement criteria then, ethnicity still
makes a significant direct contribution to criterion variance over and
above its indirect effects through covariance with the environmental
variables. Hence rejecting or failing to reject the hypothesis will depend
upon which of the critcrion variables is regarded as the most appropriate
measure of achicvement - the results of cnce ocnly tests, or the considered
grading of pupils by tezchers on a wider set of criteria which may include
test performance. Certainly a& higher levels of the educational system,
performance is assessed largely through test situations (School Certificate,
University Bursaries and so on), and Lecause tests tend to te validated by
reference to other tests, it could be further argued that there would be a
greater agreement between test scores (PAT and Ravens) taken at age nine
and, for example, School Certificate marks at age 15 or 16 than would be
true for teachers’ ratings of pupils at age nine.17

Earlier in this chapter, mention was made of the tendency for the
teachers' ratings to favour females and younger pupils. This is borme out
by the data in Table 4.11 where it is shown that both of these variables
(age and sex) are little affected by commonalities with the other independent
variables, hence retaining their contribution to criterion variance after
semi-partialirg for the other variables. As in the previous data, the
teachers' ratings for females and the relatively young are not supported
at all by the regression data using Ravens scores ag criterion (Table 4.12)

nor to the same degree by the regression of the PAT results (Table 4.10).

17. Such an argument would require empirical validation, which is not
possible from the data in this study, and hence is purely speculative.
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It may be that the teachers are influenced in their ability ratings of
pupils by other characteristics such as personality and classroom behaviour.
Relevant to this conjecture, data were also collected from the pupils’

record cards on four dimensions of behaviour - stability, cooperation,
independence and perseverence (see Chapter 3). If the Teacher Rating

index is regressed against these four behavioural dimensions, together with
the PAT index and the Ravens scores, some indication will be given of the
criteria inherent in the Teacher Rating index. The data from such an analysis
are shown in Table 4.13; from which it can be seen that 627 of the variance
on the Teacher Rating index can be accounted for by the six independent
variables, indicating a considerable degree of commcnality in terms of

their effect on the criterion index. However, the analysis isolates two
variables which make contributuions over and above this cormonality -

namely PAT score and the behaviourable variable labelled 'independence’.

This indicates that in their ratings of children teachers are giving
ccnsiderable weight to abilities, which are alsc tapped by the PAT index,

and in addition, they are also giving consideration to behavioural phenomena,
particularly to that labelled ‘independence’. Such behavioural characteristics
are, of course, not directly tapped by the PAT or Ravens tests, and the data
presented in Table 4.13 lend support to the contention that teachers are in
fact influenced in their ability ratiag of children by some behavioural anc
personality characteristics which the children exhibit.

Before returning to further consideration of the environmental
deprivation versus the cultural difference models as explanations of
Maori-Pakeha achievement differances, the relationchips between ethnicity,
the environmental variables and the three criterion variables, will be
explicated further through the use of path analysis. Path analysis is an
extension of multiple regression which allows the testing of causal theoretical
models (provided these models have been pre-specified) to find which model
the data support best (see Kerlinger & Pedhazur, 1973: 305-331, for a full
account). In addition tc testing causal models, path analysis also serves
to explicate the causal paths through which various variables affect the
criterion. Figures 4.2, 4.3 and 4.4 present path analysis diagrams for each
of the critericn variables in turn. The top diagram of each figure (a)
shows a diagram of the environmental deprivation model with the zero order

correlation coefficients shown. The envirommcntal deprivation causal
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Multiple Regression Analysis - T.R. Against Other Achievement

Criteria and Behavioural Ratings.,.

Criterion - Composite Teacher Rating Index.

R = 0.786**

R° = 0.618

F = 100,215**

Zero order(1) Variance(a)

- F variance accounted for
Variable Beta to delete accounted for when entered last
Composite PAT -0.42 102.880 O.Lb** (01541 g
Raven -0.,05 1792 (0)3r225 )k 0,00
Stability 0.09 3.129 0.30** 0.00
Cooperation 0.04 0,841 0e20** 0.00
Independence  0.25 21.828 Ooltly** 0,02%*
Perseverence 0.12 k.652 0.36** 0.00*

* p less than 0.05

** p less than 0,01

(1)

with the criterion.

Obtained by squaring the zero order correlation of each variable

The zero-order correlation matrix is:

T.R. PAT Raven Stab. Coop. Ind. Pers.,
T.R. 0.68 0.48 0.55 0.45 0.66 0.60
PAT 0.55 0.40 0.31 0.52 O.lh
Ravens 0.35 0.21 Oolh 0.38
Stability 0.69 0.63 0.69
Cooperation O.54 0.63
Independence 0.75
Perseverence

(2)

See note (2) of Table 4.10.
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Figure 4.2: Path Analysis Diagrams for the relationship of Ethnicity to the Composite PAT index.
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coefficients

0.40 —GESD 0.16

. R
.92
0.33 0.06
\0'09 _..._ 0'/
0.13
- (ex)

(b) path

coefficients 0.00 0.14

location

0.40 @ 0.16\
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(c) more
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r

Figure 4.3: Path Analysis Diagrams for the relationship of Ethnicity to the Composite Teacher Rating Index
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r

Path Analysis Diagrams for the relationship of Ethnicity to Ravens raw scores.
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hypothesis would claim the direct relationship hetween cethnicity and
criterion performance to be spurious, and the ‘real' causal path to be an
indirect one via the convironmental variables, so that when prcper account
is taken of these other variables; the direct causal path will become
insignificant.

The second diagram of each Figure substitutes the path coefficients
for the zero order ccrrelation coefficients. These path coefficients are
the standardised semi-partial correlation coefficients (Beta weights)
obtained from a multiple regression analysis with the variables at the causal
arrow heads as criteria. Where there is only cne causal arrow leading tc
a variable, the path coefficient is simply the zero order correlation
coefficient. The path coefficients indicate the direct effect of a
variable taken as a cause of some other variable which is taken as an
effect (Kerlinger & Pedhazur, 1973: 309-310). The third diagram of each
figure shows a more parsimonious causal model after the removal of non-
significant path 1links.

The data from these figures are summarised in Table 4.14, which
clearly shows the hasic difference between the Teacher Rating criterion on
the one hand, and the FAT and Ravens criteria on the other. For the
Teacher Rating criterion, 91%Z of the zero order effect of ethnicity is
indirect through its covariance with SES (54.5%), family size (18%) and
age (18%). It should be noted from Figure 4.3 that the effect of sex is
entirely exogenous to the causal model involving <thnicity, while locatiomn
is not involved as a causal factor at all.

However, for the PAT and Ravens criteria a considerable degree of
similarity exists. For Lteth, the direcct effect of ethnicity (63%) outweighs
the indirect effects. Of the indirect effects, as with the Teacher Rating
criterion, SES is the major covariate, with some small effects through family
size and age. Again, sex differences are entirely exogenous to the causal
model, as is locaticn which only affects the PAT criterion.

The path analyses yield then, the same set of conclusions as the
multiple regressions, and in addition, clarify the relative strengths of
the various causal paths. Only on the Teacher Rating criterion can the
direct link between ethnicity and criterion variance be eliminated as non-
significant. For the other two test criteria ethnicity must remein as a

significant contributor to variance, given the set of independent variables



Table 4.14

Y2

Direct and Indirect Effects of Ethnicity on Achievement Criteria,

Summarised from Figures 4.2, 4.3 and L.k,

PAT

Ravens

Zero order r with Ethnicity O0.24
Direct effect of Ethnicity 0015

(D 609

Total indirect effects
Indirect effect through:

SES(Z) 0.06

Family size 0,02

Age 0.01

0.11
(62.5%) 0.01
(37.5%) 0.10

(25.0%) 0.06
(8.3%) 0.02

(4 .2%) 0.02

(9.1%)
(90.9%)

(54.5%)
(18.2%)
(18.2%)

0.22
0.14 (63.6%)
0.08 (36.4%)

0.06 (27.3%)
0.01 (4.5%)
0.01 (4.5%)

(1)

Zero order correlation minus

(2)

variable to ethnicity and to

the direct path coefficient.

the criterion.

The product of the path coefficients linking the intervening

The individual

indirect effects should sum to the total indirect effect,

which with the direct effect should in turn sum to the zero

order correlation coefficient.
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used in this study. The notion of specification error of course, would
allow further hypothesizing, suchk that the addition of more independent
variablas18 would further reduce the direct path coefficient, perhaps tc

a non-significant level, with Pat and Ravens as criteria.

Summary

The major purpose of this chapter has been to provide an empirical
basis which would allow an evaiuaticn of two separate explanatory models
which are implicit in much of the literature on thz underachievement of
Maori pupils. The analysis which used teachers ratings as the criteriocn
of school achievement was fully consistent with the ¢nvironmental deprivation
model, described in Chapter 1. This model holds that the apparent correlation
between ethnicity and achievement is merely an artifact of the covariation
of ethnicity with environmental variables such as SES, family size, rural-
urban location and so cn. The Teacher Rating criterion displays precisely
this pattern of interaction with the independent variables used in this study.
Frem this it may »e concluded that the teachers of the children used in
this study are quite unbiased, with regard to ethnicity, in ability ratings
of their pupils. This lack of an ethnic bias is not demonstrated when
standardised test performances (PAT and Ravens scores) are used as criteria.
With these two criteria the data are not fully consistent with the
environmental deprivation model, although the medel gozs some way as an
explanation of Maori-Fakeha differences. The covariation of ethnicity
with the environmental variables does account for somec part cf the effect
of ethnicity on PAT and Ravens scores (37.5% and 3G.4% respectively - sce
Table 4.14), bLut the major part of ethnicity's effect is independent of the
environmental variables (over €0% - see Table 4.14). Thus, after the
environmental deprivation effects are removed there still remains a
significant amount cf variance in both the PAT andé Ravens tests attritutable
to some dimension of human behaviour which has been captured by the Maori-
Pakeha dichotomy used in this study. It may in fact be the cultural differences
that exist between Maoris and Europeans in New Zealand, or more specifically
some dimensions of behaviour which vary across the ethnic boundary such as
attitude to school, achievement orientation and motivation. Equally it could

be hypothesized that the ethnic dichotomy used in this study implies some

18. Particularly from the areas of personality, behaviour and motivation.
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genetic differences between the two groups which are relevant to test
performance differences. However, the data in this study are mute on
such a distinction, merely indicating that the environmental deprivation
model does not account for all of the performance variance between Maori
and Pakeha children on the PAT index or on the Ravens test.

A further point to note is that with thc exception of sex
differences which show a consistent pattern of interaction with achievement
criteria within both ethnic groups, none of the other environmental variables
satisfy Jensen's criterion of having an equal effect (in terms of both
direction and magnituce) within both the Maori and the Pakeha sub-samples.
This is particularly true of SES and of rural-urtan location, which quite
clearly do not have the same effect on criterion performance for Maoris as
for Pakehas. These findings lend strong support to McDonald's contention
(1575: 80-81) that rural-urban location and socio-ecnnomic status indices
are unsatisfactory if used across ethknic group boundaries; and therefore
that they are inappropriate for use in the establishing of matched samples
of Maori and Pakelia children for comparative purposes.

£ final point of interest from the data presented in this chapter
is the rather small amount of the total variance on each criterion
variable that the independent variables togethar account for - 157 of PAT
index variance, 17% of Teacher Rating variamce and 87 of Ravens variance -
see Tables 4.1C, 4.11 and 4.12. The relative effects of the various
independent variables selected are only operative within these small
proportions of total variance. Hence, although the path analysis indicates
that the independent effect of ethnicity on PAT performance is 637 of the
total effect of ethnicity, it must be remembered that ethnicity's total
effect is only 6% of total PAT variance - see Table 4.10, column 3. Thus,
despite the fact that a great deal of the discussion and debate on the so-
called Maori educational problem centres around the various environmental
disadvantages of Maoris such as predominantly rural residence, low socio-
economic status, large families, later starting and slower progress through
school, such variables taken together, explain very little of the variance
to be found amongst Standard 3 children on three different achievement
measures. It would appear that the differences between individuals in toth
ethnic groups far cutweigh any differgnces to be found between the two

groups of individuals classified as Maori or Pakeha. The predominant and
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continued interest in explaining performance differences in terms of
environmental factors, may perhaps be diverting teachers and researchers
from the much more fruitful 'causes' of such differences, those that lie
within the individuval clildren as individuals, rather than as children from

this ethnic group or that SES category.



Chapter 5

Cognitive Style and Ethnicity - Findings

In this chapter the hypotheses derived from the literature surveyed
in Chapter 2 will be tested against the data collected for this study, and
the theoretical significance of the findings considered.

In the light of the overseas findings on cognitive style and
cultural differences, it seems reasonable to propose that cognitive style
could also be an important variable in further reducing the direct effect
of ethnicity on the PAT index and Ravens raw scores. In other words, if
in the previous chapter, a cognitive style variable had been entered into
the multiple regression as an additional independent variable, then
ethnicity's unique contribution to PAT and Ravens variance might have no
longer been significant. However, such a procedure is pointless until it
has been first established that Maori and Pakeha children differ in their
responses on the cognitive style test. Hence Hypotheses 5, 6 and 7 as
outlined in Chapter 2 have two purposes: first, to test the theoretical
generalization that cognitive style is a function of cultural difference;
and, second to see whether or not it is worthwhile to include cognitive
style as an independent variable in a multi-variate explanation of Maori/
Pakeha achievement differences.

The relevant hypotheses are:

Hypothesis 5

Maori children will give more relational responses than
will Pakeha children.

Hypothesis 6

Pakeha children will give more analytic responses than
will Maori children.

Hypothesis 7

Pakeha children will give more categorical responses than
will Maori children.

The data presented in Table 5.1 do not sustain any of the three
hypotheses. The small differences that are observable in the data are

in the hypothesised direction, but are quite insufficient to reject the
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Table 5.1

Number of Relational, Analytic and Categorical responses
on the Cognitive Style Test, by ethmnic group,

(one-tailed criterion)

Pakeha Maori,
(N= 368) (N = 207)
Mean S.D. Mean S.D. t

Number of
relational 11.793 5.686 12.130 5.486 0.69
responses
Number of
analytic 5.427 3.922 5.314 4.102 0.33
responses
Number of +)
categorical 7.769 4.223 7.498 3.540 0.82
responses

(+) separate variance estimate, otherwise the pooled
variance estimate used.

null alternative. Thus the theoretical generalisation that cognitive
style is a function of cultural difference is not sustained by this study
of nine year old Maori and Pakeha children. Furthermore, the degree of
gsimilarity of the response frequencies on the cognitive style test within
both groups bteing studied, indicates that stylistic preference would make
little or no further reduction in ethnicity'’s unique contribution to PAT
or Ravens variance.

A further theoretical genearlization derived from the literature
surveyed in Chapter 2 was that cognitive style is a function of environmental
variables which have an effect on life style, such as rural or urban
residence, SES and family size. The effects of each of these environmental
variables on response frequency for the Cognitive Style Test will be

examined in turn. The hypotheses for rural/urban location were as follows:

Hypothesis 8

Rural children will give more relationsl responses than will
urban children.
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Hypothesis 9

Urban children will give more analytic responses than
will rural children.

Hypothesis 10

Urban children will give more categorical responses than
will rural children.

Table 5.2

Number of Relational, Analytic and Categorical responses
on the Cognitive Style Test, by location,

(one-tailed criterion)

Urban Rural
(N = 245) (N = 330)
Mean S.D. Mean S.D. t

Number of
relational 11.029 5.612 12.573 5.530 3.29%%
responses
Number of
analytic 5.943 4,186 4.973 3.782 2,91%%
responses
Number of
categorical 8.004 4,135 7.424 3.867 1.73%
responses
Pooled variance estimates used. * p< 0.05

** pg 0.01

All three of the hypotheses relating rural/urban location differences
w ith the frequency of responses on each cognitive mode, are supported by
the data presented in Table 5.2. Hence the null alternative of no difference
can be confidently rejected in each case. Rural/urban differences are
most strongly reflected in the number of relational responses, followed
by analytic responses, with categorical responses least differentiated,
though still at a statistically significant level.

The hypotheses for SES and its effects on cognitive gyle were:
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Hypothesis 11

Children from low SES families will give more relational
responses than will children from high SES families.

Hypothesis 12

Children from high SES families will give more analytic
responses than will children from low SES families.

Hypothesis 13

Children from high SES families will give more categorical
responses than will children from low SES families.

Table 5.3
Number of Relational, Analytic and Categcrical responses

on the Cogni:ive Style Test, by socio-economic status (SES),

(one-tailed criterion)

High SES groups Low SES groups

1 - 4% 5 -6
(N = 253) (N = 272)
Mean S.D. Mean S.D. t

Number of

relational 11.779 5.919 12.088 5.426 0.63
responses

Number of

analytic 5.257 4.026 5.484 4.082 <0
responses

Number of +)
categorical 7.956 4.375 7.390 3.710 1.60
responses

(+) separate variance estimate, otherwise the pooled
variance estimate used.

*  groupings made from the Elley and Irving (1972) scale.

The data in Tatle 5.3 do not lend support to any of the SES
hypotheses. The number of categorical responses shows the greatest
reaction to SES differences, and the number of analytic responses is
in a direction opposite to that hypothesised. However, the reported

differences are insufficient to reject the null alternative, and lend



no support to the gemaralisation that SES affects cognitive style.
The hypotheses for family size differences, and their effects on

cognitive style were:

Hypothesis 14

Children from large families will give more relational
responses than will children from small families.

Hypothesis 15

Children from small families will give more analytic
responses than will children from large families,

Hypothesis 16

Children from small families will pgive more categorical
responses than will children from large families.

Table 5.4
Number of Relational, Analytic and Categorical responses
on the Cognitive Style Test, by family size,

(one-tailed criterion)

Less than 4 4 or more
siblings siblings
(N = 320) (N = 215)
Mean S.D. Mean S.D. t
Number of
relational 11.737 5.527 12.061 5.671 0.66
responses
Number of
analytic 5.281 3.817 5.516 4.131 €90
responses
Number of
categorical 7.950 4,152 7.386 3.728 1.60
responses

Pooled variance estimates used

The data in Table 5.4 do not lend support to any of the three
hypotheses, although, as for SES, the categorical responses are more

pronounced than for the other two modes of response. Again, as for SES,



the number of analytic responses show a slight tendency in the direction
opposite to that nypothesised. However, it can be concluded that the
data in this study do not support the generalisation that family size
affects cognitive style responses.

Of the three environmental variables tested in this study, only
rural/urban location covaries with cognitive style response frequencies.
Neither SES nor family size covary in this way, thus necessitating a
revision of the original theoretical generalisaticn (cognitive style is
a function of environmental variables), to a much more modest statement
such that cognitive style covaries with one envirommental variable (rural/
urban location) but not with others (SES and family size). More empirical
generalisations of this type would need to Le established before the
theoretical generalisation could be comprehensively evaluated, and also a
great deal of further work is called for to estallish whether covariation
between a variable such as rural/urban location and cognitive style
necessarily implies a functional (causal) relationship.

A third theoretical generalisation noted in Chapter 2 was that
cognitive style would be a function of sex role socialisation. The

hypotheses derived from this generalisation were:

Hypothesis 17

Girls will give more relational responses than will boys.

Hypothesis 18

Becys will give more analytic responses than will girls.

Hypothesis 19

There will be no difference between boys and girls in
number of categorical responses.

Tables 5.5 shows insufficient difference in the number of relational
responses to enable a rejection of the altermative hypothesis of no
difference. The number of categorical responses show no significant
difference, thus supporting Hypothesis 19. For the analytic mode however,
a difference in favour of boys is of sufficient magnitude to confidently

support Hypothesis 18. This finding is in agreement with that of Archer
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Table 5.5
Number of Relational, Categorical and Analytic responses
on the Cognitive Style Test, by sex group,

(one-tailed criteriocn)

Male Female
(N = 269) (N = 304)
Mean S.D. Mean S.D. t
Number of
relational 11.729 5.672 12.128 5.544 0.85
responses
Number of
analytic 5.838 4.191 4.967 3.741 2.61%*
responses
Number of (1)
categorical 7.446 3.834 7.845 4.119 1.20
responses

Pooled variance estimates used.
(++) two-tailed criterion for categorical responses
*% P 0.01

(1970: 114), who, in addition, found a significant difference in favour of
girls on the number of relational responses. A slight trend in this
direction is noticeable in Table 5.5, but nothing like the strong trend
shown in Archer's data. It must be remembered however, that Archer's
sample compared Form I pupils who were two years ahead of the children

used in the present study. Sigel et al (1967: 3) may be relevant here.
They indicate that the number of relational responses decreases with age
for both sexes. Comparison of Table 5.5 with Archer's Table VI indicates
that in the New Zealand context the decrease is much more rapid for boys
than for girls, although it must be remembered that the samples involved
were drawn from different areas and on different bases. However, the trend
in the number of analytic responses between the data in Table 5.5 and that
presented by Archer are in close agreement with the findings of Sigel et al
(1967), which suggests that the departure of the New Zealand data from the
American norms with regard to the relational responses may be of some
consequence.

In Chapter 4 it was found that some of the environmental variables
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that were related to achievement measures for the total sample, were of
significance only for the Pakeha group when each ethnic group was analysed
separately. The hypothesis to be considered next was formulated to test

whether the same pattern occurs with cognitive style responses as the criterion.

Hypothesis 20

The magnitude and direction of the effects of the environmental
variables on response frequency of the diffcreant cognitive
modes will be the same for both Maori and Pakeha.

Inspection of the within groups t-statistics presented in Table 5.6
shows that the two varizbles which showed significant associations with
cognitive style responses for the whole sample (rural/urban for all three
cognitive modes and sex fcr analytic mode), confine their significant
association entirely to the Pakeha group when a within group analysis is
made. The equivalent groups in the Maori sub-sample show similar trends
(close to statistical significance in three of the four cases) but of lesser
relative magnitude. As with achievement then, cognitive style is little
affected by environmental variables when looked at within the Maori sub-
sample. In addition, the envirommental variatles which had no effect on
cognitive style responses for the sample as a whole, are equally ineffective
within each ethnic group, thus Hypothesis 20 can be rejected against the
alternative for those environmental variables which have significant over-
all effects.

Similarly it could be argued that controlling for the environmental
variables may substantially affect the magnitude of the ethnic differences
on the cognitive style test - (which were in fact non-significant, see Table
Skrll) .

Hypothesis 21

The findings associated with Hypotheses 5, 6 and 7 (see

Table 5.1) will be modified in the hypcthesised directions
when control is entered for the environmental variables which
are themselves significantly related to cognitive style

response.

Inspection of the between groups t-tests in Table 5.6 shows that

controlling separately for the environmental variables (as main effects),
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Table 5.6

Wwithin and Between Group Differences in Number of Relational, Analytic
and Categorical Responses on the Cognitive Style Test, by Location,

Family Size, SES and Ethnicity, (1-tailed Criterion).

Pakeha Mzori Between
Variable N Mean S.D, N Mean S.D. group t

Relational Responses

Urban 167 10.868 54512 78 11.372 5.842 0.65
Rural 201 12.562 5,728 129 12,589 5,229 0.0k4
Within group t 2.869** 1.551

Small family 254 11.673 5.657 66 11.985 5.031 0.41
Large family 93 11.742 5.722 122 12.303 5.644 0,72
Within group t 0.100 0.382

High SES 215 11.800 5.948 38 11.658 5.832 <0

Low SES 126 12.C48 5.335 146 12.123 5.522 0.11
Within group t 0.386 0.457

lale 172 11.599 5.775 97 11.959 5.506 0.50

\ ,

Female 196 11.964 5.616 108 12.426 5.424 0.69
Within group t 0.614 0.611

Analytic Responses

Urban 167 5.S46 3.918 78  5.936 4,735 0.02(+)
Rural 201 h.995 3.881 129 L4.938 3,635 0,13
Within group t 2,327 % 1.599(+)

Small family 254 5.287 3.791 66  5.258 3,947 0.05
Large family 93 6.000 4.399 122 5,148 3.893 1.50
Within group t 1.386(+) <0

High SES 215 5.265 4,001 38 5.211 4,218 0.08
Low SES 126 5,556 3,935 146  5.425 4,218 0.26
Within group t 0.652 0.279

Male 172 5.878 L4.193 97 5.753 L.208 0.23
Female 196 5.031 3.632 108 4,852 3,945 0.40
Within group t 2.057(+)+ 14581

/cont./



Table 5.6 (Cont,)

Categorical Responses

Urban
Rural

Within group

n

vall fewily
Large family
Within group
High SES

Low SES
Within group
Male

Female

¥ithin group

(+)

Separate

167
201
B

254
93

215

126
t

172
196
i

8.192 4,268
7.418 4,138
1./795*

8.016 4,340

7.258 3.856

1.483

7.926 4,394

7.397 L.066
10102

7.S47 4,059
7.964 4,363
0.946

3 p less than 0.05
** p less than 0.01

78
129

66

122

38

146

97
108

7.603
7434
0.352

7.697
7,434
0.393

8.132

7.334

0,99

i(+

3.757
3.416

347
3,641

19
88

W

W

L.,
3.
)

7.268 3.4
7.630 3.6L4L
04731

85.

1.04
g ()

o.65(+)

<0

0.27

0.03'"’

(+)
(+)

0.60
071

——— i —

variance estimate, otherwise pooled variance estimate
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produces no significant ethnic difference on any of the cognitive modes.
However, the possibility of interaction effects between the environmental
variables (together with ethnicity) and their effects on cognitive style
must not be discounted. In order to check this possibility, the data have
been reanalysed, controlling for each environmental variable in turn, as
set out in Table 5.7, parts (i), (ii) and (iii). SES has not been included
in this analysis as it makes the least contribution to explaining between
group variance on the cognitive style test (see Table 5.6), and to include
it in Table 5.7 would reduce cell sizes to unworkable levels.

Table 5.7 attempts to identify within the sample being studied, the
precise location of any ethnic difference in .cognitive style response modes,
and for which of the ethnic groups these locations are most significant.
Overalli, the three parts of Table 5.7 are almost precisely evenly divided
with 11 of the 24 between group comparisons in favour of the Maori group
and 13 in favour of the Pakeha group. However, four of the comparisons
show a statistically significant difference. For relational responses
(part (i) of Table 5.7) females from large families living in urban areas
show a trend in favour of Maori pupils. Conversely, this same group show
a significant trend in favour of Pakeha pupils on the number of analytic
responses. Closer inspection of the data indicates that it is the Pakeha
girls concerened who are the exceptional group. They are quite noticeably
polarized between relational and analytic responses, having the lowest
relational score of any group (9.519, Table 5.7 (1)), and the highest
analytic score (7.407, Table 5.7 (ii)). This extreme response set of the
Pakeha group concerned accounts for two of the four significant ethnic
differences; as the scores of the equivalent Macri group do not show this
extreme reaction and are not noticeably different from the other Maori
sub-groups. Two other significant ethnic differences are to be found.
Analytic responses favour Pakeha males from large families in rural areas
(Table 5.7 (4i)), and categorical responses for males from small urban
families (Table 5.7 (iii)). Neither of these two differences would stand
up to the two-tailed criterion, and on balance, with only four significant
differences out of 24 comparisons and with the remaining non-significant
differences being equivocal with regard to directionality, it would be
unwarranted to modify the findings reported for Hypotheses 5, 6 and 7

which suggest no systematic relationship between ethnicity and preferred



Number of Relational Responses on the Cognitive Style Test, by Location, Family Size,

Table 5.7(1)

Ethnic Group, (1-tailed Criterion).

Sex and

No. of Pakeha 4 Maori Between grp.
Loc. siblings Sex N Mean S.D. N Mean S.D. t
Male 50 10,300 5,482 11 12,000 5,235 0.938
<>
Female 62 11,210  5.806 11 9.63%6 5.697 <0
Within group t 0.845 =0
Jeban S
Male W7 10,647 5.384 24 10.625 5.962 = 0
>3
Female 27 9.519 b, 154 27 12.259 6,199 1,908+«
Within group t <0 0.957
Male 68 11.897 5,718 18 110944 4,952 0.032
<3
Femzle 724 124784 5,458 26 13,000  L4,656 0,180
Witnin group t 0,946 0,721
Rural
Malc 26 13,000 6.536 26 12.861 S5.6L2 <0
>3
Temale 23 132.739 5.817 24 13,235 4,632 <0
Within group t 0.416 0.302

(+) Separate wvariance ectimate, otherwise pooled variance estimate.

L8



Table 5,7(ii)

Number of Analytic Responses by Location, Family Size, Sex and Ethnic Group, (1-tailed Criterion).

No. of - Pakeha Maori Between group
Loc. siblings Sex N Mean SeDo N Mean S.D. it
o Male 50 6+100 32.950 11 6.636 7] | ‘,.<O...._,.__
=< >
Female 62 5.258 3.585 11 5,000 4,025 0.216
Within group t .o 181 0,808
Urban
Male 17 6.882 4,999 2L 70333 5.113 <0
>3
Female 27 7,407 3.885 27 4,852 4.435 2.252*
Within group t <0 1.856*
Male 68 5.794 % ,098 18 5,111 2.547 0.878(+)
< 3
Female 74 4,297 36391 26 4,885 4,131 < 0
Within group t 24379 * 0.224 ()
Rural — R
Male 26 5.462 4,950 36 L.69%  3.060 1.720{+ )
>3
Female 23 4,304 3,267 34 4,088 2.261 0.295
0.938

Within group t 04953

(+) Separate variance estimate used, otherwise pooled variance estimate.
* p less than 0,05
** p less than 0,01

‘88



Table 5.7(iii)

Number of Categorical Responses, by Location, Family Size, Sex and Ethnic Group, (1-tailed Criteriomn).

No. of Pakeha Maori Between group

Loc. siblings Sex N Mean SHE DI N Mean S.D. it
Male 50 8.600 L) 11 6.364 | %4295 o 1.759?m«
<3
Female 62 8.500 4,821 11 10.273 3,438 <0
Within group g () -0.118 2,722%*
Urban ——— —— — = = ———
Male 17 7471 4,079 24 7,000 2,554 0421t
>3 ‘
Female 27 8.074 59615 27 7,70k 4,539 00331
Within group t 0.513 - 0.692(%)
Male 68 7e324 L, 116 18 70944 2,334 <0
<3
Female 2 7.851 4,375 26 7,000 2.871 1.122¢)
Within group t 04738 -1,004
Rural — - - s
Male 26 6¢53%8 L,ok2 26 7,417 4,003 <0
>3
Female 23 6.957 3.808 3L 7.647 3,228 <0
Within group t 04372 0.264

(+) Separate variance estimate, otherwise pooled variance estimate.

(++) 2-tailed criterion for within group t's on Sex - see Hypothesis 19.
* p less than 0.05

** p less than 0,01

‘68
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mode of cognitive style.

Hypotheses 5 to 21 have been concerned with exploring and
elaborating a theoretical relationship between envircmmental variations
(together with ethnicity) and cognitive style. No consideration has been
given to achievement and its role as a criterion variable. It is possible
that despite no relationship between ethnicity and cognitive style, the
relationship between cognitive style and achievement may vary within
each of the ethnic groups used in this study. Uypotheses 22 and 23 were
formulated to test this possibility, using the findings of the Gray & Knief
study (1975, supra) as empirical generalisations to set the directionality
of Hypothesis 22.

Hypothesis 22

School achievement measures and Ravens Progressive Matrices
scores will be:

(1) negatively correlated with the number of
relational responses;

(1i) positively correlated with the number of
analytic responses; and

(1ii) not correlated with the number of categorical
responses.

Table 5.8 shows that for all the sub-scales of the Teacher Rating
Index (together with those subject areas rated by teachers but not included
in the Index), for the sub-scales of the PAT Index and for Ravens raw
scores, the correlations with the three cognitive modes are in accord with
Hypothesis 22. While the correlations are not large they are consistent
and show a tendency to polarize on a relational-analytic dimension, with
categorical responses falling between the two extremes. The findings are
generally in line with those of Gray & Knief as outlined in Chapter 2, for
fifth grade American children. Hypothesis 23 was formulated to test the
stability of the findings for hypothesis 22 within each ethnic sub-sample.

Hypothesis 23

The pattern of correlations revealed by Hypothesis 22 will be
the same for the Maori sub-sample as for the Pakeha sub-sample.

Table 5.9 contains the same data items as Table 5.8 broken down for



91.
Table 5.8
Correlations of Achievement Criteria by Responses on the Cognitive
Style Test - Kendall's T for Subjects Rated by Teachers, Spearman's

r for PAT and Raven's Scores (1-tailed criterion for Relational

and Analytic Responses, 2-tailed for Categorical).(1)
Relational Categorical Aralytic
Criterion N responses re€sSpOnSsES responses

Subjects Rated by Teaclers

Oral language 560 -0.04 -0.01 0.05*
Written language 561 -0.03 0.02 0.03
Reading 561 ~0.06* 0.06* 0.05*
Spelling 560 -0.04 0.05 0.03
Writing 561 -0.02 0400 0.01
Arithmetic 561 -0.04 G.01 0.07**
Social studies 254 -0.06 0.05 0.09*
Nature Study 249 ~0.03 0.0k 0.01
Art and Craft 219 ~0.09* 0.02 0.15%*
Music 2l -0.08* 0.07 0.04
P.Ed. 212 -0.01 0.05 0,07

PAT Raw Scores

Reading

Comprehension bk ~0.06 0.07 0.02
Reading ~ . .
Vocabulary 487 0,08 0.08 0.08
Listening N " .
Comprehension b7 0,08 0.0k 0.09

Raven's Raw Scores

534 -0,07* 0.03 0e11**

* p less thkan 0,05
** p less tkan 0,01

(1) Significance computed using: 2z = g Bon INcmd NG B

(2N + 5)
9NEN-15

and t = r_ N - 2_ for Spearman's r (Siegel 1956: 221 and 212).
1 = r2
s
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Table 5.9
Correlations of Achievement Criteria by Responses on the Cognitive
Style Testy, by Ethnic Croup - Kendall's T for Tezcher Ratings,
Spearnan's r for otters, (1-tailed for Relational and Analytic,

2~tailed for Categorica]).(q)

N Relational Categorical Analytic
Criterion P M P M p M P M

Subjects Rated by Teachers
Oral language 360 200 -0,04 -0.01 0.00 -0.02 0.07* 0.01

iritten lang. 261 200 ~0.,09** 0,08* 0.05 =-0.05 0.08* -0,06

Reading 361 200 -0,07* 0.00 0.07* 0.03 0.06 -0.01
Spelling 361 199 -0.07* 0.02 0.05 0,04 0.07* -0.04
Writing 361 200 -0.04 0.02 0.02 -0.02 0.02 -0.03
Aritimetic 361 200 -0.10** 0,07 0.06 -0.07 0.11**-0.01
Soddl JCutice 163 91 -0.08 0.02 0.07 0.02 0.14**-0.03
Kature study 162 87 -0,02 0.00 0.05 0,01 0.04 -0.07
Art and Craft 137 82 ~0,10* -0.08 0,08 -0.,08 =~ 0.13* 0.19**
Music 135 76 -0,06 -0.13 0,10  0.02 0.03 0.07
Phys. Ed. 134 78 0.0k -0.,09 0,06 -0.03 0.06 0,09

PAT Raw Scores

Reading

Comprotension 329 45 -0.09  0.00  0.10 0.01  0.05 -0.03
Reading _ e . -
Vocabulary 332 155 0.15 0.05 0.12 0,01 0615 0,02
Listening 3 el ) .
Comprehension 325 k6 0.14**-0.01 0.09 -0.05 0.11* 0.06

Raven's Raw Scores

347 188 -0.10* 0,02 0.06 -0.,05 0.11* 0.08

* p less than 0.05
** p less than 0,01
(1) See note (1) of Table 5.8. -
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each ethnic group separately. Inspection of Tatle 5.9 shows that the

pattern of correlations found for the whcle sample is maintained in the
sub-sample analysis only for the Pakeha group. The Maori group shows no

such consistency, with the correlations fluctuating around zero. Hence
rejection of Hypothesis 23 seems reasonable, but must be regarded with some
caution due to the rather weak associations inherent in the small correlations,
as against the consistency of the directionality for the Pakeha sub-sample

and the indeterminancy of the Maori sub-sample.

As with previous findings in this section, the pcssibility exists
that the differences between Maori and Pakeha with respect to the
correlations between cognitive style and achievement may be due to the
intervention of other environmental variables for which the groups are not
matched. Hence Hypothesis 24 seeks to replicate the findings from the test
of Hypothesis 23 after statistically controlling for the effects of other

environmental variables through partial correlatjon.

Hypcthesis 24

If differences .are found in the pattern of correlations
for the two ethnic groups under Hypothesis 23, then a
reconvergence will occur when the effects of other
environmental variables (age, sex, SES, family size and
rural/urban) are partialled out.

To reduce the mass of data to more manageable dimensions, Table
5.10 reports the partial correlation data for the Teacher Rating Index,
rather than separate analyses for each individual subject rated by the
teachers. Similarly, Table 5.11 reports data for the PAT Index.

From Table 5.10 it can be seen that controlling for environmental
variables through partialling tends to exacerbate the differences between
the Maori and Pakeha sub-sample correlations between the Teacher Rating
achievement criterion and cognitive style sccres. Certainly no reconvergence
takes place as the correlation coefficients are just as far apart after
partialling as they were before - in fact slightly further apart. A
similar trend is observable in Table 5.11 for the PAT Index where, again,
partialling does not bring about any convergence of the correlation
coefficients, and in Table 5.12 for Ravens scores. For all three achievement

criteria Hypothesis 24 is rejected as no convergence of the correlation
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Tatle 5.10
Correlations and partial correlations between the composite teacher
rating index and scores on the Cognitive Style Test, by Ethnic Group,

(one-tailed criterion)

Correlations Relational Categorical Analytic
P M
(N =272) (N=107) ° g f "
Zerc order r ~0.16**(+) 0.07 0.10 -0.04 0.12% -0.06
First order partial -0.13% 0.10 0.07 -0.05 0.11* -0.08
for age
First order partial -0.19%%* 0.07 0.10 -0.08 0.16** -0.03
for sex
First order partial -0.16%*%* 0.08 0.08 -0.06 0.13* -0.07
for SES
First order partial -0.15%* 0.07 0.09 -0.04 0.12* -0.06
for family size
First order partial -u.l7%% 0.07 0.10 -0.04 0.12% -0.06
for rural-urban
Fifth order partial -0.17%*(+) 0.11 0.96 -0.11 0.17%* -0.05
for all above
* p=0.05
*% p = 0,01

(+) Maori and Pakeha correlations are significantly different from each
other. (Ferguson, 1971: 187-188)

coefficents occurs as a result of partialling. It should be noted that
only for the Teagher Rating Index's correlation with the relational cognitive
mode does the correlation coefficients for Maori and Pakeha differ at a
statistically significant level, although the same Index with the analytical
mode comes very close to producing a statistically significant difference

as well (a z of 1.925 for a difference as large as that reported - 0.17 for
Pakeha and -0.05 for Maori). The other two achievement criteria confirm
the trends shown for the Teacher Rating Index but at a slightly lower level
of intensity. Rejection of Hypothesis 24 indicates that the weak but
consistent differences in the relationship between cognitive style and
achievement that show up when Maori and Pakeha suhjects are analysed
separately are due to differences associated with the ethnic variatle

rather than to any of the environmental variables used in this analysis.



Table 5.11

Correlations and partial corr:=lations between composite PAT index

and scores on the Cognitive Style Test, by Ethnic Group,

(one-tailed criterion)

Correlation Relational Categorical Analytic

P M B M P M
Zero order r -0.12* 0.03 0.08 5.02 0.09 -0.04
First order partial -0.10 0.05 0.06 0.01 0.07 -0.0€

for age

First order partial -0.13* 93.03 0.08 -0.001 0.10* -0.02

for sex

First order partial -0.12* 0.05 0.07 ~0.01 0.096 -0.05

for SES

First order partial -0.11* 0.03 0.07 0.02 0.09 -0.04

for family size

First order partial -0.15** 0.01 0.10 0.02 0.11%* -0.03

for rural-urban

Fifth order partial -0.14* 0.04 0.06 -0.03 0.12* -0.02

for all above

* p=0.05
* p = 0,01

This is not to say of course that the difference is necessarily of racial

or cultural origin,
considered for this
the other hand, the
point being that no

as the addition of other environmental variables not
stucy could well account for the differences found. On
difference may be of racial or cultural origin, the

location can be pin-pointed as a source for the small

observed differences from the data in this study. All that can be said is

that the most frequently cited environmental variabies do not account for

the ethnic differences observable in Table 5.9.



Tatle 5.12
Correlations and Partial Corrzlaticns between Ravens Raw Scores
and Cognitive Style Test Scores; ty Ethnic Group,
(one-tailed criterion)
(Pakeha, N = 321. Maori, N = 166)

Correlations Relational Categorical Analytic
14 1 P M P M
Zero order r -0.06%* 0.03 0.03 -0.06 0.11* 0.02
First order. partial -0.09 0.05 0] (6 0.07 0.11%* 0.0C
for age
First order partial -0.10* 0.03 0.02 -0.C6 0.12* 0.02
for sex
First order partial -0.09 0.03 0.01L -0.06 0.12% 0.02

for family size

First order partial -0.09%* 9.03 0.02 -0.96 0.12% 0.02
for SES
First order partial -0.10* 0.04 0.0 -0.06 0.11%* 0.01
for rural-~urban
Fifth order partial -0.0S 0.05 0.01 -0.07 0.13** -0.00

for all above

¥ p=0.05
**% p = 0.01

Summary and Discussicn of Findings in Relation to Other Research

The main objectives of this Chapter have been to explore the ethnic
group differences in cognitive style response modes, and their relationship
tc achievement. The most striking aspect of the data reported here is the
the lack of any significant relationship between response frequency on
the Cognitive Style Test and either ethnicity or the environmental variables
SES and family size - see Tables 5.1, 5,3 and 5.4. These findings are
generally contrary to the patterns outlined in the overseas research discussed
in Chapter 2. The disagreement between the work of Cohen (1969) and the
Lesser group (Lesser, Fifer & Clark (1965); Stodolsky & Lesser (1967);
Marjoribanks (1972)) as to whether SES or Ethnicity is the prime - determiner
of cognitive acquisitions is of no moment for the data presented here. It

appears that for these New Zealand children neither ethnic differences nor
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SES differences in child rearing patterns, nor the actual size of the

family or origin has any effect on preferred mode of cognitive style. The
failure of the Cognitive Style Test as a differentiator tetween Maori and
Pakeha subjects is in agreement with the New Zcaland findings of Chapman
(1973) who found no difference between Maori and Pakeha adolescent males

on another dimension of cognitive style, the Witkin field dependence-
independence dimension. Further, the discrepancies between the relationships
of cognitive style and achievement in the Maori sub-sample as compared to

the Pakeha sub-sample (Table 5.9) could be interpreted as lending support

to Chapman's contenticn that the Maori

"

... may be as analytic in thought and perception as the
Pakeha, but his thought is directed more toward inter-
personal rather than occupational or academic goals."
(Chapman, op.cit.: 43)

Certainly the data in Table 5.1 indicate that the Maori pupils are
as capable of producing analytic responses in a test situation as are
Pakeha pupils. Furthermore, while being unahkle to show that Maori thought
is directed toward "interpersonal goals', the data in Tables 5.9, 5.10,
5.11 and 5.12 show at least that cognitive style and achievement (academic
goals in Chapman's terminology) are independent phenomena for the Maori
group but interrelated for Pakehas, which suggests that some cognitive
phenomena are utilised for different purposes by children in the two
ethnic groups. On the other hand, of course, the ethnic difference in
relationships between cognitive style and achievement could reflect bias
on the part of teachers and differential treatment cf Maori and Pakeha
children by the schools such that the high analytic Maori children do not
score well on measures of school achievement. However, the data presented
in Chapter 4 (Table 4.11) would seem to indicate that teachers, at least
in their reatings of children's achievement levels, are not influenced by
ethnic considerations at all, yet it is with the Tcacher Rating Index that
cognitive style shows the largest discrepancies when correlated separately
for Maori and Pakeha.

The failure of the cognitive style measure as a discriminator between
SES categories htrings into question the applicability to New Zealand of
the findings of Cohen (1968, 1969; see also Chapter 2). This is not to
invalidate Cohen's findings, but to suggest that the life style differences



between low and middle income groups in the United States are greater than
in New Zealand where income differentials are not as great to start with.
Thus her claim that the social pattern into which the child is socialised
is a major determinant of cognitive style may still be perfectly valid,
and the fact that it does not emerge from the data in this study may simply
be a consequence of Mew Zealand's much flatter social topography. If, as
Hess & Shipman (1965) claim, preferred mode of cognitive style is due to
qualitative differences in the nature of mother-child interactions, or to
general child rearing patterns (Shaffer & Emerscon, 1964), then from the
present sample it would appear that child rearing patterns and the quality
of mother-child interactions do not differ between SES groups, or between
Maori and Pakeha families in ways that significantly affect preferred mode
of cognitive style. This does not mean that they do not differ, but that
any differences are not reflected in responses to the Kagan et al (1963)
Cognitive Style Test.

Much of the literature on Maori education in New Zealand has
concentrated on the differences between Maori and Pakeha, not only in terms
of school achievement, lmut also focussing on the large size of Maori
families, their coverrcpresentation in the low occupational categories and
their different patterns of child rearing (Ritchie & Ritchie, 1970). The
data presented in this chapter suggect that at lecast fcr one aspect of
cognition, stylistic preference, these kinds of differences are of no
moment. In addition the data suggest that some attention should perhaps
be devoted to similarities between groups as these would seem to far
outweigh the differences.

The only environmental variable to have a significant impact on
all three cogritive modes was rural/urban location (Table 5.2). This
finding lends support to Sigel’s contention (1968: 510 and Chapter 2)
that the different arrays of experience offered by rural and urban areas
affects the content and range of experience to which children are exposed,
and also the preferred mode by which children organize stimuli of the type
presented in the Kagan, Moss & Sigel Cognitive Style Test. However, when
the rural/urban location dichotomy is examined for its effect on cognitive
style response frequencies within each of the ethnic groups under study
(see Tables 5.6 and 5.13), it can be seen that the statistically significant

rural/urban variance is located within the Pakeha group. A similar trend
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is observable for relational and analytic responses within the Maori group,
and although it does not reach a statistically significant level, it should
not, on that account, be regarded as non-existant. The other variable which
accounted for some of the variation in cognitive style responses was sex,
particularly for the analytic mode (Table 5.5). If sex is introduced into
the rural/urban analysis, some more detailed conclusions can be drawn.

In Table 5.13, rural/urban differences are analysed for each cognitive mode
by ethnicity, then by sex and then by sex within ethnicity. This takble
shows that for relational responses rural or urban location is of no
consequence for the Maori pupils, whether boy or girl, as all of the
significant differences arec confined to the Pakeha group. For analytic
responses the effects of ethnicity and of sex are similar to the

relational pattern, but a discrdinal interaction appears when the effect

of sex is examined within ethnicity. Rural or urban location strongly
affects the number of analytic responses for Maori boys (but not Maori
girls), while for Pakeha the significant effect is for girls and not boys.
For categorical responses rural/urban location has a significant effect
only for Pakeha groups. In general, from the table it would appear that
rural environments tend to favour the production of relational responses
while urban environments favour both analytic and categorical responses,
with the excepticn of Maori boys for whom an urban environment is
particularly conducive to the production of analytic responses at the
expense of categorical ones thus producing an anamalous trend for this
group on categorical responses.

The data presented in this section would tend to support McDonald's
warnings (1975: 75-83) about the blanket application of essentially
European notions of differentiation such as rural/urban, socio-economic
status and so on. These data would suggest that the effect of rural or
urban residence has a different influence on Maori children than on Pakeha
children in terms of their predisposition to respond in the various modes
of the Cognitive Style Test. Similarly, the reasons for sex differences
that are advanced in other literature cannot he applied to the Maori children
in this study, as in some cases the direction of the differences are in
opposite directions to those found for the Pakeha children. There would
appear to be ground for suggesting that the socialisation of sex roles,

at least those aspects of sex role that result in different cognitive

MASSEY UNIVERSITY
~ . DJERARY



Table 5.13
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T-Tests for Rural-Urban Differences, Controlling for Ethnicity, Sex

and Sex Within Ethnicity, (1-tailed Criterion).

Group

A1l

Pakeha

Maori

ale

Female

Pakeha Male
Pakeha Ferale
Maori Male

Maori Female

A1l

Pakeha

Maori

Male

Female

Pakeha Male
Pakeha Female
Maori Male

Maori Female

A1l

Pakeha

Maori

Male

Female

Pakeha Male
Pakeha Fermale
Maori Male

Maori Female

2L5s
167

78
102
127

. 67

89
35
38

2hs
167
78
102
127
67
89
35
38

245
167
78
102
27
67
89
35
38

S‘D#

N

Rural
Mean

" Relational Responses

11.029
10.868
11.372
10.618
10.937
10.388
10.697
11,057
11.500

Slafile
5.512
5.842
5.499
5.601
5.419
5.392
5.703
6.101

550
201
129
148
157
ok
97
Sk
60

Analytic Responses

5.943
5.9046
5.936
6.578
5.606
6.298
5.910
7.114
4,895

L. 186
3,918
4.735
4.539
2,949
L2k
3.789
5.126
L,267

330
201
129
148
157
ok
97
Sk
60

12.573
12.562
12.589
124331
15.057
12,202
13.010
12.555
13133

k.973
h.995
4,938
5.385
L.350
5.702
4,299
4,833
L, 4323

Categorical Responses

8.0Ck
8.192
7.603
7794
8 .39k
8.313
8.371
6.800
8448

Lk.135
4,298
3¢757
3.651
Loy
3.955
L4723
2.774
L.366

350
201
129
148
157
94
97
Sk

60

742k
7.418
7434
7.284
7.535
7.107
7.639
7.593
7.367

S.D.

5.550
5.728
5.229
5.730
5.180
5.940
5.529
5.392
L.6ok

3.782
3.881
3,635
3.973
3.281
4,325
3.345
2.880
3,201

3.867
4,138
3.416
2.970
3.830
L,089
4,245
3.770
3.070

3,209%*
2l Speks
1.55
2.36%*
5Ll
1.98*
By S8
1.25
1.50

2.91**
2.33*
1,600+

2 n25™
2.93**
0.87

Bl Q8=
2400,
0.61

1.73*
1.795*
C.33
1.03
1.75*
1.87*

1.4
<o)

j.33(+)

(+) Separate variance ecstimate, otherwise pooled variarce estimate.

* p less than 0.05
** p less than 0.01
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stylistic preferences, are qualitatively different in Maori society from
that found in Pakeha society.

To return to a theoretical point made at the beginning of this
chapter, the findings presented here would not seem to offer much hope
that cognitive style could act as an intervening variable to further
reduce the direct effect of ethnicity on achievement, over and above the
reduction shown to occur in Chapter 4, Tables 4.10 and 4.12. However,
the stepwise regressions reported in Tables 4.10 and 4.12 were run again
to include Relational and Analytic scores as independemt variables in
addition to those already in the regression.19 These re-runs produced
no modification of the direct effect of ethnicity on criterion performance.
Thus the possibility that preferred mode of cognitive style would account
for residual ethnic variance when other environmental variables had been
taken into account was not sustained.

A final point concerns the relationships between the various modes
of the Cognitive Style Test itself, where a considerable difference exists
between the New Zealand data reported here and the findings of the Gray &
Knief€ (1975) study described in Chapter 2. Gray & Knief found no correlation
between the categorical and relational modes, and significant correlations
between categorical and descriptive (analytic) modes on the one hand, and
analytic and relational modes on the other - see Figure 5.1. They were
abtle to conclude that:

"Correlations among the cognitive style (sic.) indicate that

descriptive (read analytic) style was a bi-polar factor

with respect to both categorical and relational style, while

categorical and relational styles were independent of each

other.™ (Op.cit., p. 68)

As shown in Figure 5.1, there is a much reduced correlation between
categorical and analytic styles for New Zealand school children (non-
significant in the case of European pupils), together with strong correlations
between categeorical and relational on the one hand, and between analytic
and relational on the other, for both Maori and European pupils. From these

results one can conclude that relational style was bi-polar with respect

19. Categorical scores were not included as (a) the three scores
(Relational, Analytic and Categorical) always sum to 25 with the
resultant problems of an ipsative cluster of variables; and (b)
Categorical scores were intermediate between Analytic and Relational
in their effect on the achievement criteria - see Table 5.8.
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Figure 5.1

Correlation Coefficients Between Cognitive Style Reéponses,

Comparing Grzy and Knief (1975) Findings with the present Sampleo

ANALYTIC

_l;jj;/////f ‘R\\\\\;:\jB*

RELATIONAL‘(3""'°"'°)'CATEGORICAL

(a) Gray and Knief (1975), Table 2, p.69.

ANALYTIC
n
M. -~0,75** ., M. O0.14*
P. —0.66,"*L .o Pc 0007
o
RELATIONAL <—5 §or >* CATEGORICAL
P. -0,73**

(b) The New Zealand Sample used in ttris Study.
M. = Maori sub-sample,

P. = Pakeha sub-sample,

* p less than 0.05

** p less than 0,01
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to both categorical and analytic styles, while categorical and analytic
styles were independent of each other. The point here is that

qualitative aspects of cognition - as measured by such instruments as the
Kagan, Moss & Sigel Conceptual Style Test, which, according to Wachtel
(1968), is a measure of stylistic preference rather than a measure of an
ability to form conceptual classes - are likely to be strongly influenced
by cultural differences. The basic differences observable amongst the
cognitive style categories between children from the American south-west,
and this New Zealand sample, indicates either basic differences in
socialisation processes in the two countries; or rather different cognitive
environments provided by the schools in the American south-western city
compared with the schools involved in this study. If it is true that

child rearing practices in New Zealand are rather different for the Maori
population than for the Europeans, as claimed by Ritchie & Ritchie (1970),
and since the two New Zealand samples are more similar to each other than
either is to the American sample, in terms of the relationships among the
cognitive styles, it would seem plausible to suggest that school environments
have a strong influence on preferred modes of cognition, strong enough
perhaps, to overcome any differences that may haye arisen from differences

in socialization due to ethnicity.



Chapter 6

Summary and Conclusions

The major purpose of this research has been to study the occurrence
of cognitive style preferences (see Chapter 2) among children from various
environmental circumstances and to examine the relationships between
cognitive style and school achievement. The data gathered to this end
also facilitated an examination of two competing explanatory models of
the achievement differences between Maori and Pakeha children: namely,

the Environmental Deprivation model which seeks to explain the under-

achievement o€ Maori children in terms of low occupational status, large
families, rural residence, later starting ages and so on; and the

Cultural Difference model which seeks-to-explain the underachievement of

Maori children in terms of a culture conflict between home and school -
between a minority culture.and the schools of a different 'mainstream'
culture.

A number of hypotheses were set up in Chapter 1 to test these
models and the results are reported in detail in Chapter 4. Three
separate measures of achievement were used: a composite index made up
from scores on three PAT tests (see Chapter 3, p. 42); a Teacher Rating
index (pp. 42-43); and Ravens non-verbal I.Q. test (p. 41).

The first major point to not: is that on none cf the achievement
criteria do the independent variables used in the study (SES, family size,
age, sex, rural-urban, Maori-Pakeha) account for more than a small amount
of the variance in performance amongst the individual children in the
sample - 15% for the PAT Index, 17% for the Teacher Rating Index, and
8% for the Ravens Test (see Tables 4.10, 4.11 and 4.12).20

A second point to note is that when the independent variables
mentioned above are controlled in a multiple regression analysis, the
initial (or zero-order) correlation between ethnicity and achievement is

reduced considerably, which lends a measure of support to the Environmental

20. These variance estimates will be low due to the information loss
sustained when the SES, family size and age variables were reduced
to dichotomies - see p. 60. Re-running the regressions using the
untransformed independent vartables (with no interactions included)
produces variance estimates of 217 for the PAT Index, 21.5% for the
Teacher Rating Index, and 9% for the Ravens Test. The addition of
all first order interactions results in variance estimates of 23%,
25% and 127 respectively.
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Deprivation model.21 In the case of the Teacher Rating Index, the
correlation disappears altogether which indicates (within the confines

of the sample used in this study) that teachers are not directly
influenced by ethnic considerations in their assessments of children.
With the PAT and Ravens as criteria, however, there still remains a
statistically significant (though theoretically rather negligible)
correlation between ethnicity and criterion perfoemance after controlling
for the environmental variables. Additional post hoc analysis was under-
taken to gain further insight into the criteria used by teachers in their
ratings of children - see p. 66 and Table 4.13. This analysis showed
that the main criterion of the teachers' ratings was performance level
(as indicated by the high correlation with PAT test performance), with
some additional contribution made by certain behavioural characteristics,
particularly that labelled '"Independence’. Hence the zero-order correlation
between ethnicity and teacher ratings (p. 12, Table 4.9) is largely an
artifact of the relationship between ethnicity and PAT test performance
(see Table 4.10), this latter variable influencing the teachers' ratings
rather than ethnicity per se.

Overall then, the Environmental Deprivation model is supported
when Teacher Rating constitutes the criterion of achievement, while with
the two objective tests as criteria (PAT and Ravens), consideration must
be given to both the Environmental Deprivation and the Cultural Difference
models. However, the first point noted above must be kept in mind when
considering these two explanatory models - i.e. we are only dealing here
with a small part of the total achievement variance amongst the children
in this sample. It is clear from the data reported here that three
quarters of the variance amongst individual children remains unaccounted
for. Such a finding is in line with many overseas findings relating
environmental variables with achievement - see for example Jensen, 1973.
A major debate concerned with accounting for this remaining variance has
developed particularly since the publication of Jensen (1969). He states
(1973: 355) that genetic factors appear to be about twice as important as

environmental factors as the cause of "intelligence' differences among

21. The word "deprivation" is not used in any pejorative sense, but to
describe a situation in which a particular group is over-
represented in categories of environmental variables which prove
disfunctional for high achievement.
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individuals within a2 population, a statement which is not disputed by
his critics (Hunt, 1969: 280-281; Crow, 1969: 305-306; Bereiter, 1969:
310; Cronback, 1969: 338-335). However, there is no such consensus over
the extent to which genetic factors may be involved in racial achievement
differences. The variable “Ethnicity" used in the study reported here
was not based on any genectic criteria hence no comments can be made on
such an involvement. Defined in non-genetic terms (see pp. 40-41),
ethnicity has only a small contribution to make to the variance of the
test criteria after controlling for five environmental variables. The
addition of further environmental variables (such as parents' attitudes to
education, motivational factors and so on) could well account for the
remaining ethnic variance. This would still lecve a large residual of the
achievement variance in the total sample unaccounted for. Until environ-
mentalists can produce further non-genetic variables that can account for
such a residual (or some part of it), present opinion would seem to be that
it is due to the normal genotypic variation to be found within any population
for such poly-genetic phenomena as "intelligence’ or "achievement’. This
makes the small amount of variance attributable to non-genetic sources of
much greater theoretical significance than would normally be adduced from
the statistical properties, since it is the only part of the variance between
individuals that is accessible to intervention or manipulation.

A third point to note is that where environmentzl variables taken
singly act as discriminators on achievement measures for the sample. as a
whole, in the case of both SES and rural-urban location they do not act
as significant discriminators within the Maori sub-sample -~ see Tables 4.3,
4.4 and 4.5, pp. 51-53. This lends support to McDonald's contention
(1975: 80-81) that rural-urban location ard SES are unsatisfactory as
matching criteria in comparative studies of Maori and Pakeha, as they act
quite differently (in an explanatory or predictive sense) within the two
populations. Further inspection of Tables 4.3, 4.4 and 4.5 shows that
for the test criteria (PAT and Ravens) and in the case of every independent
variable, the Maori group in the category which proved most favourable to
achievement in the sample as a whole, score lower on the achievement
measures than do the Pakeha children .in the least favourable group.
Thus matching Maori and Pakeha children on any of the independent variables
will not effect any significant reduction in test performance differences.

This pattern does not occur with the Teacher Rating Index as criterion
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(Table 4.4). Controlling for all the independent variables simultaneously
(through multiple regression, Tables 4.10 and 4.12, and the discussion
above) does not eliminate test performance differences between Maori and
Pakeha children either. The data in this study then, do not support
Lovegrove's finding of no significant difference between Maori and Pakeha children
from "..... almost comparable home backgrounds...' (1966: 31). For
the reasons mentioned earlier, this does not apply to the Teacher Rating
Criterion (Tables 4.4 and 4.11) used in this study (Lovegrove's scholastic
achievement measures were all test based).

From the rather small multiple correlation coefficients reported
in Chapter 4, it would appear that the differences between individuals
in both ethnic groups far outweigh any differences to be found between the
two groups of individuals classified as Maori or Pakeha. The predominant
and continued interest in explaining performance differences in terms of
the kind of environmental factors used in this study may be diverting
teachers and researchers from the much more fruitful ‘causes' of such
differences. As Jensen (1973: 204) suggests, such environmental variables

"... are 'crude' not in the sense that they do not account for a

major proportion of the environmental variance in (achievement),
but only in the sense that they are not analytical - they do not
pinpoint the most potent specific sources of environmental
variance encompassed within these broad or ‘crude' measures."

It would seem clear that simply belonging to a particular ethnic
or SES group does not 'cause' different levels of achievement directly.
A much more complex explanaticn is called for - one which invokes inter-
vening variables directly related to achievement and which may be
differentially distributed amongst the various categories cf the 'crude'
environmental measuras. Jensen himself would argue that one such inter-
vening variable could be the genetic differences that exist between
different racial, ethnic and even social groups. However, there are other
possibilities within the realm of the cultural (i.e. non-genetic)
differences that also exist between various racial, ethnic or social
groups, such as different attitudes toward the value or 'worthwhileness'
of 'doing well at school’, different beliefs about the way children should
be treated by adults both in terms of child rearing practices and in every-
day life, different emphasis placed on educational qualifications in
determining status and prestige within a group, and so on - see for
example Harker, 1971b: 23-25.
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One such ‘intervening variable' that has proven fruitful in overseas
studies is the behavioural dimension of Cognitive Style, which provided a
major theoretical impetus for this study (sece Chapter 2 for an explication
of this concept). The overseas studies show significant cultural
differences in cognitive categorization (or cognitive style), and that the
various modes of classification are differentially correlated to school
achievement. For example, the response mode classified as Relational (see
p- 18) is negatively correlated tc achievement and is found to be the
preferred mode of classification for children from low SES homes (Cohen,
1969). From the survey of the literature (Chapter 2) cognitive style
differences seem to derive from Jifferent child rearing practices, the
nature of mother-child interactions and different social organisation
patterns. The literatuvre on Maori-Pakeha diffarences in such respects is
also surveyed in Chapter 2, from which it was concluded that a number of
environmental variables (in addition to ethaicity) should affect cognitive
style responses. It would seem clear that if the ‘causes' pinpointed in
the overseas literaturc are to be extended to New Zealand, then SES,
family size and rural-urban location could all affect child rearing
practices, mother-child interactions and social patterns. Thus in Chapter
2, twenty hypotheses were set up to explore the relationships between
ethnicity, environmental variables, cognitive style and achievement.

The findings are reported in Chapter 5.

The main finding of Chapter 5 was the lack of any significant
relationship between cognitive style and ethnicity, SES or family size -
see Tables 5.1, 5.3 and 5.4. Rural-urban locaticn was the only variable
to be significantly related to all three modes of response on the Cognitive
Style test. However, in examing this effect within each ethnic group
separately, a statistically significant relationship is sustained only
within the Pakeha group (see Tables 5.6 and 5.13). The findings from ‘the
sample in this study suggest a much more generalised effect of environment
on cogr.itive style than was expected on the basis of overseas research
evidence. It would appear that the total and generalised 'life style'
fostered in either an urban or rural community affects the way in which a
child responds on the Cognitive Style test - the content and range of
experience to which they are exposed, irrespective of other specific
influences such as ethnicity, SES or family size (see pp. 21-22 and 98-39

for further elaboration).
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In examining the relationship between cognitive style and uchievement,
however, differences between Maori and Pakeha children do emerge, though at
a rather weak statistical level. Overseas research reviewed in Chapter 2
(see pp. 18-20) suggests that the correlations between. analytic responses
and achievement should be positive; relational responses and achievement
should be negative; and categorical responses and achievement should be
positive. Such a pattern of correlations emerged for the total sample in
this study - see Table 5.8. However, as for many of the other findings
reported here, such a patterm is sustainad only within the Pakeha sub-
sample - see Tables 5.9, 5.10, 5.11 and 5.12. For the Maori sub-sample
no significant correlations emerge from the data, although there is a
consistent trend for the non--significant correlations to be in a direction
opposite to those reported for the Pakeha sub-sample. These correlational
differences, together with the fact that Maori children produce as many
analytic responses as Pakeha children, lend support to Chapman's contention
that the Maori:

"may be as analytic in thought and perception as the Pakeha,
but his thought is directed more toward interpersonal rather
than occupational or academic goals.’ (1973: 43)

While being unable to show that Maori thought is directed toward
'interpersonal goals®’, the data in Tables 5.9, 5.10, 5.11 and 5.12 show
at least that cognitive style and achievement (academic goals in Chapman's
terminology) are independent phenomena for the Maori s:ub-~sample but
interrelated for the Pakeha sub-sample. This would seem to suggest that
some cognitive phenomena are utilised for different purposes by children
in the two ethnic groups, which could be a fruitful line for further
investigation.

From this study as a whole, it appears that many of the usual
environmental variables which relate to school achievement, I.Q. and
cognitive style within Western European based cultures (in New Zealand
as well as overseas) are not useful or relevant when considering Maori
school children. In terms of environmental differences, the performance
of Maori children in this study was far lesc affected by environmental
variations (such as SES) than was so for the Pakeha children, while the
range of individual performances was as great within both sub-samples.
This suggests that there is a generalised (or generalising) factor
affecting the performance of Maori children as a whole, producing similarity

of performance despite the specific environmental differences in which
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they live, and which have a relatively strong effect on Pakeha children.
This plienomena seems consistent with the Cultural Difference
model as outlined in Chapter 1, and given specific appiication to education
by Walker (1973: 112; supra, pp. 4-5). Cultural differance implies,
amonst other things, different value systems, which include in turnm,
different definitions of ‘worthwhile activities®. If a minority culture
places less emphasis on achievement (in the educational institutions of
the majority culture) as a worihwhile activity than does some other culture,
and furthermore, if in that minority culture educational achievement does
not automatically confer high social status or prestige on the achiever,
then it is to be expected that children from such a minority culture will
not perform so well at schools oriented to an achievement based set of
values and status conferring criteria. This would secem to be the case in
New Zealand with regard to Maori and Pakeha children.
In the face of strong pressures to equalise educational performance
for Maori and Pakeha children, there would appear to be but two chcices
(or scme combtination of them): through parent education and intensive
pre-schocl intervention attempt to restructure the value system of Maori
children in order to bring it into line with the requirements for success
in the school environment; or make adjustments to the séhool environment
(such as curriculum reform) in order to provide greater continuity with
the Maori value system. Both of these alternatives have inherent problems.
The first alternative, if successful, would result in the disappearance
of Maori culture as a distinctive life style - and the history of education
in New Zealand has shown that over a century cf effort along such lines
has not been particularly fruitful, and has been perhaps counter-productive.
The second alternative may go some way to achieving the desired objective,
but as Glazer suggests;

"... those groups that do well in one school system will very

likely do well in another.” (1969: 193)

What he is suggesting is that if the criteria for success in school
are changed, those groups with high cultural motivation to succeed will
adapt and continue to succeed under the new criteria. For Glazer the
factors 'causing' ethnic differences in educational achievement lie in
the different value systems of the cultures associated with various
ethnic groups and the extent to which such value systems motivate children
to succeed in a school environment. Hence achievement differences cannot

be ameliorated by changes to the educational system - which rules out the
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second alternative mentioned atove.

But the first alternative is not tenable either in a democratic,
pluralistic society such as New Zealand. As the Advisory Coundil on
Educational Planning state:

"In a society which permits a wide diversity of styles of life
and beliefs, and which is vigorously pursuing with its main
ethnic sub-group a policy cf cultural coexistence, it is obvious
that no consensus on detailed national aims of education is
possible. 1In fact, such consensus wculd indicate a degree of
cultural conformity which is the very opposite of the present
aim of cultural diversification." (1372: 1-3)

Is there a solution to this dilemma? The baginnings of a solution
are perhaps to be found in a questioning of the wisdom of insisting on
equalising performance for all ethnic groups. If New Zealanders are
genuine about their soclety as a multi-cultural one, in which all cultures
are accorded equal status, then perhaps we have to learn to live with
same measure of achicvement differences between ethnic groups. If success
in school is in some way related to achievement motivation which in turn
has its roots in cultural value systems and life styles, and it is these
value systems and life styles we wish to retain as viable alternatives
in our society, then it would seem inevitable that we should expect there
to be achievement differences between ethnic groups. Glazer makes some
important points when he reflects that:

"The question that troubles me most is what attitude we are to
take to these differences. Are we to view them as the
consequences of ill-will - that of teacher, administrator, the
society in general? How elaborate are we to make the efforts to
wipe them out, and how successful can we hope to be no matter
how elaborate our efforts are? Are our measures to equalize
to include the restriction of the opportunities of those groups
that seem to find school achievement easy? Or are we to develop
a set of values that accepts within some measure differences as
desiratle and expectable . and tries to mitigate the negative
consequences that society imposes for them? These are hard
questions, and they are questions to which we do not have answers.
Nor are tliey questions for the United States alone. They are
questions for every ethnically diverse society in which some
groups show distinct patterns of educational achievement,
whether in Malaya, Nigeria, Indonesia, or what have you, in
which all these questions are real and live.

They are questions that can destroy a society, and we are already
halfway there. We need to press not only our research on

these differences, their origins, their extent, their causes,

the measures that reduce them, but also develop .and strengthen

a political and social philosophy that permits a society to
accept them, tc live with them, and be stronger because of

them. (1969: 195)
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Glazer's sentiments find an echo in the report of The Committee

on Secondary Education (1976) who stste that their recommendations:

"... are an attempt to compensate for differences that put any

group at & disadvantage, to remove discrirination, and to provide
for the development of society beyond mere acceptance of cultural
complexity... What we had to work towards was the step beyond
recognition cf difference, beyond respect for diversity, even

beyond tolerance... It is our hope that th: new generations of

New Zealanders, as well as coming to understand the major cultures,
will appreciate also our many cultures. They will accordingly
respect them and, because they value the diversity that results,
will identify with each and every culture and hold their opportunity
to do so as something precious." (1576: 20-21)

From the perspective of the findings prescnted in this study, the
point that then beccrmes problematic is trying tc determine the area where
achievement differences constitute real disadvantages for individuals in
our society, over and atove the differences that will inevitably arise
between children from diverse backgrounds in a uniform national education

system.
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APPENDIX 1

Cognitive Style Test

INSTRUCTIONS: FOR INDIVIDUAL APPLICATION
OF THE COGNITIVE STYLE TEST

Have the pictures recady for presentation, and fill in the top of the answer
record as follows:-

1. Name

2. Age - add the date of birth above this
3, Class - room number

b, School

5. Put today's date in top left hand corner

THEN SAY:

* I am going to show you some pictures arranged in groups of three, which

* are pictures of many familiar things, For each set of threce pictures I

* want you to pick out any two of the things which go together, belong

* together or are related in any way, and tell me which you have chosen,

* Then I want you to tell me why you chose those two,
At this point,using the first set of three, elicit a response from the
subject and his reason for making the choice. Wirite the letters of the
two objects in the boxes, and write in (clearly) the reason given for
the choice,

THEN SAY:

- Do you understand what I want you to do?

A1l you do is pick out the two things that you think go together and
then tell me why you think they go together.

2 Good, then let's continue,

Proceed through all the pictures, checking to sce that you are writing
the subjects responses in the correct place i,e. that the number on the
picture coincides with the appropriate number on the answer rccord.

N.B. Some children will give as a reason:

1« They go together; or
2. It goes with that;

In such cases probe further by asking "why?"



114.




115.

ﬁi\\rhg g

. DR o, O ._V\r.-ﬂ.ilr.-lhaﬂ./
] ,,.M O /
. P.HI.. |_....hnl.f|\\\\
4



116.

.l!
J' !
<t
i/ o
a b, c
l ‘]
| S










119.

/6. d. e.. ' f



! 20



121.

22. 4 0 & Y




122.

Answer Record

MASSEY UNIVERSITY

Department of Education

Name:-_ o Age _ _ yrs _ months
Class:- School: -

— e o e mmm e mma eee e e mm m mmm

Which two go together?

1o L dena [, Becawse _ _ _ _ _ _ _ _ _ _ _ _ __
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Appendix 2

a) Frequency distributions of variables used in this study -
Tables A2.1 to A2.28.

b) Crosstabulations with Ethnicity of variables used in this study -
Tables A2.29 tc A2.55.
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Table A2.1

RURB  Rural — Urban Locatien

RELAEIVE ADJUSTED CUMULATIVE
R o o BSOLUTE FREQUENCY FREQUENCY ~ ADJ FREQ
CATEGURY LABEL CODE FRhQUENCY (PERCENTY) (PERCENT) (PERCENT)
URBAN 1 270 4245 4245 4245
- LI | R M D
TOTAL 635 10040 100.0
VALID CASES =
MISSING CASES = 933 0
Table A2.2
VAROLZ SEX
RELATIVE _ADJUSTED CUMULATI
ABSOLUTE_MEREQUENCY__FRESU N?Y E
—CATEGURY LABEL  CTODE FREQUENCY (PERCENT) (PERCE _T?LRE 1
MALE 1 303 4747 4749 4749
— FEWALE b4 330 5240 5241 10040
0 2 0e3 MISSING 10040
TOTAL 635 10040 10040
VALID CASES = 633
— MISSING TASES = 4
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Table A2.3 !

VAROU3  AGE IN_ MONTHS AT 1=6%74

RELATIVE ADJUSTED CUMULATIVE
~ CATEGURY LABEL CDDE*_FﬁEﬁUkﬁE$ _{pE%gE%%i_ﬁgggﬁgﬁﬁgi___T%gﬂfEﬁ¥9_
101 1 042 042 0s2
103 De2 0¢2 0e¢3
105 3 045 0e¢5 0+8
06 6 049 1+0 1.8
107 7 141 141 | 249
108 6 {¢3 143 4¢2
109 18 248 249 740
110 32 540 2el 2 7% I
111 29 46 446 1648
112 28 bey 445 2142
11 nupi® 36 5¢7 -t 505 Eid 2740
114 50 769 840 35¢0
115 44 6¢9 ! 740 4240
116 51 80 B4l 5042
117 51 840 8¢l 5643
118 41 '315__—___*'§a5 6449
119 50 7¢9 840 7248
120 37 5¢8 549 7848
121 21 343 344 8241
122 37 5¢8 549 8840
123 21 3¢3 3¢8 9144
12% i1 17 18 93.1
125 7 141 11 9442
12% 9 14 14 9547
127 8 143 103 _ 9740
128 13 240 241 9940
129 5 08 0¢8 998
132 1 02 0e2 10040
O 8. Ll EISSING  o0uio
TOTAL 635 10060 - 10040
T 1181038 3B GBF Seign -~ TaAN  TIRER
QUARTILES 1134000 1164000 120000
MEBERE . <2
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Table A2.h4
VARO4  ETHNICITY
BSOLUTE FRELAHIVE FADéSS;LEe CU%LA}E{“
ABSOLUTE FREQU ; t NLY 5
TATEGURY LABEL _CU'DE‘"FRE%UENCY (PERCE E%REENT‘J TFE%CEN“
EUROPEAN 1 398 6247 6247 6247
“MAURT o 2 237 '3’?:3_ __2112_ 10040
TOTAL 635 10040 10040
ASES = 635
ALIRNE ChSEs = 0
Table A2.5
VARUS SES
ABSOLUTE FREGUENCY FREQUENGY CUNBGTRYE
"CATEGURY LABEL CODE FR'EETUEW _fPERgEN!f';—Fg{‘RfLHT)—(PERCEN%g"
1 16 245 246 246
2 79 1244 1248 1544
3 62 9.8 1041 2545
[ 121 19,1 1946 4541
5 159 2540 2548 7049
) 144 227 2344 9443
SOLO PARENT 7 35 545 Se7 10040
LR Y. WISEING 0D
TOTAL 635 10040 10040
VALID CASES = 616
MISSING CASES = 19



__VARO6 N0+ OF SIBLINGS

Table A2.6

128.

sosorvie (AETRG (AROUEIEY comarie
"tRTEEURY”IABEEﬂbggggtﬂDE_-FREQUENCT__TngCEN%'__T?ERYEWTj'“_(PERCEN )
0 8 143 144 144
e 1 ~75 1240 1301 1445
2 127 2000 2149 3644
3 133 2049 2249 5943
4 80 1246 138 731
5 41 645 741 LI TV I
6 31 449 S5e3 8545
7 30 ha7 Se2 9047
8 10 166 147 924
9 15 244 246 9540
10 12 149 241 9741
11 4 046 Qe7 9748
12 3 0¢5 0ed 9843
13 2 0¢3 043 T9E6
14 3 0¢5 05 991
I 4 Ded 047 9948
23 1 0e2 02 10040
9935 LB HISSING 1000
TOTAL 635 10040 10040
aBSE 3.321 STD ERR 01}16 MEDIAN 3.094
000 STD DEV 24795 |
QUARTILES 24000 34000 24000
VALID CASES = 580
MISSING CASES = - 55




VARO7  RAVENS RAW SCORE

Table A2.7

129.

psspure CJERTLNE ARtBIED cumerive
__"TﬁTIEﬁRT_IIBEE_*hﬁ_"_fﬁﬁfuurﬁEﬁﬁfﬁfY__T?Eﬁtg ERCENTY — (PERCENT)
6 1 0e2 0¢2. 042
8 I 032 02 03
9 3 0¢5 045 09
10 10 146 1e7 246
11 8 143 164 440
12 9 IYLE 146 58S
13 14 202 244 749
1) ) T 249 248 1067
15 17 247 249 1346
o 1Y) 15 2¢4 246 1642
17 10 146 167 1749
18 4 046 0e7 1846
19 9 1e4 1¢6 2042
20 17 247 249 2341
21 9 144 146 2407
22 18 248 3l 2748
23 18 28 3.1 3049
24 16 245 28 3346
25 10 146 107 3543
26 9 1o 6 3649
er 12 149 2l 3940
2B 18 248 3¢l 4241
29 24 3.8 4ol 4642
30 g &) 2¢4 246 4848
31 21 343 346 5244

/cont.
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__RAVENS RAW SCORE

Table A2.7(cont.)

130.

32 27 443 4e7 5741
T 33 29T T ks S0 6241
34 26 441 4e5 6646
- 38 & 43 47 S T1e2
36 21 343 346 7448
37 27 443 4ot 7945
38 22 3¢5 38 8343
39 i8 248 del 8644
40 17 247 249 6943
§T 16 245 2e8 9241
42 14 242 ?g@ 9445
43 10 16 17 9642
44 7 101 162 9744
45 8 143 1ed 9848
46 1 042 042 9940
47 2 03 0¢3 9943
48 1 0e¢2 0e2 9945
49 3 0e¢5 0e5 10040
99 55 8. WISSING 10000
TOTAL 635 10040 10040
MEAN 284936 STD ERR 04403 MEDIAN 304833
MUDE 334000 STD DEV 9470
QUARTILES 22.000 31,000 374000
VALID CASES = 580
WISSING CASES E
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Table A2.8
VARO® RELATIONAL SCORE ON CST
o assoLute  rREROENEY  FAPOUENE _§ _% #5
CATEGURY LABEL CUDE__TREQUENCY*_T?KFEENTj__TFIR?EﬁTjﬂv_T?
0 12 149 241
1 14 212 PIY 5
2 14 242 204 740
—= 3 12 1+9 21} 9o
4 11 147 " 19 1140
5 14 22 2¢4 13.4
6 21 343 37 1741
7 24 B %] 4¢2 2143
8 37 5.8 64 2707
9 40 6¢3 740 3447
10 36 547 643 4049
i1 33 542 547 G647
12 34 S5e¢4 59 5246
13 - 33 542 287 5344
14 37 5¢8 6¢4 64¢8
15 50 §e3 740 7148
16 35 545 641 7749
17 25 349 Fed 8242
18 27 443 47 8649
N 5 26 41 445 9145
20 15 244 2¢6 9441
21 15 24 246 9647
22 11 147 149 9646
<3 3 D« Qed 99.1
24 3 0¢5 0ed 9947
25 2 043 043 10040
vy I ___ 96 M!S§IEE 10040
TOTAL 635 10040 710040
TMEAN T 11 "ERR De234 MEDIAN 12.059
. MuDE 9000 STO LEY 54607
QUARTILES 84000 124000 16000
VALID CASES = 574
MISSING CASES = 61
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Table A2.9

VAR10 CATEGORICAL SCORE ON CST

e CSEATLE cislep cumparis
— CATEGURY LARBEL CUDE“'FR UU '37__TPERCENT{_"?§ERCEN' F—‘TPERCEEES_
0 3 0e5 0¢3 05
11 v it
2 27 443 4eT. 743
o 3 47 74 842 15¢5 |
4 45 7ol 7¢8 2343
5 57 TR B2 31.5
6 66 1044 1145 4340
1 57 940 949 5340
8 53 Be3 92 6242
y 47 744 8¢2 7044
10 44 69 To7 7840
13 28 44 449 8249
12 24 38 4e2 8741
i3 27 Ge3 a7 9148
14 14 242 244 9443
IS 10 146 17 9640
16 8 163 148 9744
17 4 ) 0e¢7 9801
18 2 0e¢3 03 9844
19 6 049 1.0 9945
20 1 0e¢2 02 9947
Z1 1 02 02 9948
22 1 0s2 0e2 10040
vy 61 9¢6 MISSING 10040
TOTAL 635 10040 10040
g G CE R B LG
QUARTILES 54000 74000 10000
TR
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Table A2.10

VARI1 ANALYTIC SCORE ON CST ==

S0 FEE A é VE FA%JUELED CUMULATI
_'"TRTEGDRY_lABEI_______TUUE__ REOUkmE RCEN ‘_Tg Q%EN ;ﬁ__;%ERt NT.
0 33 502 Se7 Se7
1 T 46 7Te2 840 13.8
2. 56 B8s8 948 2345
3 79 1204 138 373
4 70 1140 1242 4945
5 55 Be7 96 5901
6 57 940 949 6940
7 45 el 748 7648
8 34 Se4 249 82.8
9 21 343 3.7 8644
10 17 247 340 8948
11 12 - 149 241 9145
12 12 149 241 9346
13 8 143 144 9449
14 6 09 140 9640
i5 5 08 049 9649
16 2 0e¢3 0s¢3 9742
17 8 103 104 9846
18 5 048 0.9 9945
19 i 0«2 0e2 9947
20 1 0e¢2 0¢2 9948
2l 1 0e2 0e2 10040
99 .81 .96 MISSING 10040
TOTAL 835 10040 10040
MEAN Se392 STD ERR 0e166 MEDIAN 44555
MUDE 34000 STD LEV 3¢982 ' '
T QUARTILES . 3,000 2:000 74000
VALID CASES = 574
ES. & 61

(%l 7]

MISSING CA
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Table A2.11

VARZ3 PAT READING COMPe RAW SCORES

ABSOLUTE rE“Eﬁ”f__;ﬁ”“@ﬁ“ FABaN RS

— CATEGURY LABEL _CUDE_E?RLQH NCY ' 'EN% ‘ fﬁg _*h__fégRC{ﬁ
2 2 0e3 0¢b 0e4
I I 0B 1.2
4 17 247 343 445
5 17 247 343 748
6 31 849 640 1348
7 A1 ¢35 640 2147
8 ' 32 540 642 2840
9 29 TG 546 3346
10 37 548 742 - 4048
i1 34 Se4 6¢6 4744
12 27 4¢3 542 5246
13 20 3.1 349 5645
14 26 4el 540 6146
15 18 28 345 6540
16 20 30l 3¢9 6649
17 14 242 2e7 717
18 17 247 33 7540
19 12 1.9 243 7743
20 15 2448 249 8042
21 19 24 249 8341
22 8 143 106 8447
23 12 149 €43 8740
24 8 143 166 88¢5
T 22 11 T/ 2l Y0/
26 4 06 0e8 9145

/cont.



Table A2.11 (cont.)

135.

27 8 143 146 9340
o 28 12 1.9 243 9543
29 3 045 046 9549
T 30 6 o 049 142 971
31 2 043 04 9745
— 32 3 V5 046 98¢1
33 4 046 0.8 9848
34 2 043 044 - 9vs2
35 1 092 0e2 9944
36 2 0e3 0l 9948
37 1 02 0e¢2 10040
59120 IS WISSING 10040
TOTAL 635 10040 10040
R A
QUARTILES 84000 124000 194000
VALID CASES = 315
MISSING CASES = 120
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Table A2.12

VARZS PAT READING VOCABe RAW SCORES

RELATIVE ADJUSTED CUMULATIV
o e e ARG EAFY CRERYENST— cABACERFS
3 062 02 042
- 4 1 02 042 Y
5 5 048 0e¢9 143
6 14 2¢2 247 440
7 23 346 448 843
- 23 316 ieh 12¢7
9 22 3¢5 442 1649
10 3 346 444 2142
11 21 343 440 2542
18. 23 3e6 be§ 2945
13 20 341 348 3343
14 12 149 243 3546
15 25 369 4ot 4043
16 17 2s7 32 4346
17 24 3.8 445 4841
i8 19 340 346 S1.7
19 12 169 243 5440
20 13 240 245 5604
21 18 28 3¢4 S59.8
22 i4 2¢2 2o 7 6245
23 11 167 241 6446
24 21 303 440 6646
25 15 244 248 7144
26 19 3.0 346 7540
er 9 104 147 T6e7

/cont.



Table A2.12 (cont.)

137.

28 13 240 245 794!
29 9 {ed 1e7 8049
30 16 245 340 8349
31 5  De8 Ve? 8448
32 10 146 149 86e7
33 i1 {47 2¢1 6«8
34 7 1e1 143 9042
35 L) 0e6 0e8 9049
36 9 1e4 1e7 9246
37 6 049 I 9348
38 4 0e6 0¢8 9445
39 6 0+¢9 141 9546
41 5 0¢8 049 9646
42 6 o 049 11 977
43 3 045 046 9843
88 3 045 046 9849
45 2 043 Oeb 9942
46 3 0+¢5 0¢6 9948
48 1 0¢2 0e2 10040
99 107 __18:9  WISSING 100+
TOTAL 635 10040 10040
TMEAN 194907 STD ERR 0e¢439 MEDIAN 184026
MUDE 154000 STD DEV 104084
QUARTILES 11,000 184000 264500
)

MSERNEAEREES « %07

|
|
|
|
\



VAR27  PATLISTENING COMPs RAW SCURES

Table A2.13

138.

posovie (SERATHIS CAPUEIEY cumnariv
~—CATEGURY LABEL CODE  FREQUENCY —CPERCENT) CPERCENTI — CPERCENT)
i i 062 0e2 042
5 - 053- Usd 0s6
7 2 0e3 Ok 1.0
B 7 Tl L) 2¢3
9 9 1¢4 148 441
10 7 o1 14 5¢5
11 11 1e7 241 746
I ¥ 9 1¢4 148 Y
13 14 2.2 247 1241
14 i1 1e7 241 1443
15 27 443 543 1945
1% 20 31 349 2344
17 24 3.8 Ge7 2841
18 20 B 1 SR T 3240
19 26 4ol Sel 3741
20 29 446 Se7 4248
21 27 443 543 4840
22 i8 28 365 5146
23 24 3.8 4e7 5643
24 23 346 445 607
25 23 346 445 6542
28 21 3¢3 4l 6943
27 22 3¢5 4¢3 7346
28 15 2¢4 2¢9 T6ab
29 25 3.9 449 8144

/coﬁt.
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Table A2.13 (cont.)

30 * 15 28 249 8444
31 28 343 441 8845
32 12 149 243 9048
33 10 e 240 9248
34 10 146 2¢0 9447
35 8 1sd 16 9643
36 T 16l 1e4 977
37 6 0+ 9 Te2 9848
36 4 Deb 08 9946
39 T 0.2 02 9948
40 1 0¢2 0e2 10040
sy 123 L3k HISSING 10000
TOTAL 635 10040 10040
T MEAN 224326 STD ERR 0326 MEDIAN 224056

MUDE 204000 STD DEV 746385

QUARTILES 17.000 224000 2684000

MHBEHE -
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Table A2.14

VARZY TEACHER RATING » ORAL LANGUAGE

o
~CATEGURY LABEL “CODE FREQUEWCY (P REEN%) _TPERCENT{___TéiRCENgJ
SUPERIOR 1 15 244 245 245
TABOVE AVERAGE 2 108 1740 1746 2001
AVERAGE 3 356 5641 5842 7843
~BELOW AVERAGE 4 122 19s2 {949 9542
INFERIOR 5 1 107 118 10040
| ’ 02 316, MISSING 10040
TOTAL 635 "10040 "10040
SisITREMEESs o 012,
Table A2.15
VAR30_ TEACHER RATINGA WRITTEN LANGUAGE
~CATEGURY LABEL — — CODE FREQUENCY- E EA é 'éTED——E¥:UQQEﬁ¥§‘—
SUPERIOR 1 18 .8 249 249
~KBOVE AVERAGE 2 98 1544 1670 1619
AVERAGE 3 318 5041 5149 7048
BELOW AVERAGE & 158 2449 2548 9646
INFERIQR . 21 303 344 10040
I L ¢ 5 313, HISHING 10040
| TOTAL 635 .155.0 -;0000

VALID CASES '
MISSINg CASEE & 61322




Table A2.16

141.

VAR31  TEACHER RATINGs READING
| RELATIVE ADJUSTED CUMULATIVE
ABSOLUTE FREGOENLY FREBUENGY ““Apd ¥u
—CATEGURY TABEL — —CODE FREQUENCY —CRERCENTY —(PERCENTS— CPERCERTI —
SUPERIOR 1 27 443 4ad 4ot
—RBOVE AVERAGE 2 99 1516 1642 2536
AVERAGE 3 310 4848 5046 ftignd
—BELOW AVERAGE % 157 2447 2546 9647
INFERIOR 5 20 301 343 10040
22— 345 HISSING 10040
ToTAL 635 10040 10040
VALID CASES =
MISSInG ChSes = 0135,
Table A2.17
__VAR32  TEACHER RATING» SPELLING
ABSOLUTE FREGULNGY FREBUENGY C Abo’PREG
~CATEGURY LABEL — CODE FREQUENGY CPERCENTS —CRERCENTS — CPERCENTS -
SUPERIOR 1 21 313 3e4 308
ABOVE AVERAGE 2 89 1440 T4:5 1640
AVERAGE 3 294 4643 4640 6640
BELOW AVERAGE § 180 2643 2944 9544
i INFERIOR 5 28 4ol 446 10040
| v 23 376 HISSING 10040
| - ToTAL 635 10040 10040
VALID CASES =
MISSING Cases = ©12,4




Table A2.18

142.

VAR33  TEACHER RATINGs WRITING
ELATIVE _ADJUSTED CUMULATIVE
o L ABSOLQTE__EREQUENc;“ FRBQUENCY _ﬁEJ {é e
—CATEGURY LABEL CODE  FREQUENTY C(PERCENT?  (PERCENT)  (PERCT :
SUPERIOR 1 18 248 249 249
—ABOVE AVERAGE - ¢ 114 1840 1846 2145
AVERAGE 3 344 5442 5641 77
—BELOW AVERAGE & 120 1849 1946 972
INFERIOR 5 17 247 248 10040
e 0 22 345 MISSING 10040
TOTAL 635 10040 10040
VALID CASES = 613
MISSING CASES = 22
Table A2.19
VAR34 TEACHER RATING. ARITHMETIC
ATl ADJUSTE LATI
R T AB&OLure__f_EthN¥¥ FR 3gﬁ§$9m_ 2§J,%R¥§__
T CATEGURY LABEL CODE™ FREQUENCY C(PERCEN (PERCENT) PERCENT)
SUPERIOR 1 21 3.3 344 344
 RBUVE AVERAGE i L L 16e2 1648 2042
AVERAGE 3 3 4940 5047 7140
 BELOW AVERAGE B 147 23.1 2440 949
INFERIOR 5 3 4e9 Si1 10040
TOTAL 635 10040 10040
VALID CASES = 613
MISSING CASES = - 22




Table A2.20

143.

VAR3S TEACHER RATING», SQCe STUDIES
RELATIVE AEJU TED UMULATIVE
— ABSOLUTE FREQUEN ; F QU?NCY '
T CATEGURY LABEL CUUE_FRE_QHENC_Y [¢ EREE—N? F‘SER_CWT—)——‘_ P %CEE%? )
SUPERIOR 1 5 O0e8B 148 1.8
T ABOVE AVERAGE 2 35 545 1247 145
AVERAGE 3 178 2840 6447 7963
BELOW AVERAGE & 51 8.0 1845 9748
INFERIQR .5 6 Qe9 29? 10040
I- u ---392-‘ --E-EEZ‘ NISEI‘!G 100‘0
TOTAL 635 10040 10040
VALID CASES = 275
MISSING CASES = 360
Table A2.21
VAR36 TEACHER RATINGs NATe STUODY
RELA'[IV ADJUSTED CUMULATIVE
) P S ~ _ABSOLUTE FREQUENC FEEQUEN?Ym_ AEJ En g__
~CATEGURY LABEL CODE™ FREQUENCY (PERCENT (PERCENT) (PERC
SUPERIOR 1 3 0e5 1e1 141
ABOVE AVERAGE 2 33 52 12:2 1343
AVERAGE 3 190 299 7044 8347
BEFUH_IVEH]GE 4 39 6el 14.4 9841
INFERIOR 5 5 048 149 10040
o _..3%2, -.2782_  MISSING 10040
TOTAL 635 100460 1000
VALID CASES =
MISSING CASES = zrgbs
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Table A2.22
VAR37 TEACHER RATING» ART & CRAFT
RELATIVE AEJUETED CUMULATIEE
B _A@SQLHUTE_____'FR_EQUE_N%Y FREQUENCY nEJ_EB Q
“CATEGURY LABEL CUDE FREQUENCY C(PERCENT) (PERCENT) (P RCENT)
SUPERIOR 1 2 0¢3 0.8 0.8
“TABUVE AVERAGE 2 30 Ge7 1247 13.5
AVERAGE 3 183 2848 7742 9047
“BELUW AVERAGE - 4 20 3l Bed 9942
INFERIQR ) 2 0ed 0_08 10040
’* 0 398 Y XX MISSINE {0040
TOTAL: 635 10040 10040
VALID CASES = 7
M;%s?ns CASES = 23398
Table A2.23
VARJ3S TEACHER RATINGs MUSIC
BSOLUTE FRE“‘EA“; FREQUENEY °“:“D5”Eé§‘
CIKIEG'URT LABEL ~  CODE FREQUENCY "E%g'EN‘? _"FERT'ERT?— PERCEN ? o
~SUPERIOR 1 2 0+3 049 049
ABOVE AVERAGE 2 27 443 1147 1246
AVERAGE 3 182 2847 7941 9147
"BELON AVERAGE [ 18 28 78 9946
| INFERIOR 5 1 0e¢2 Ok 10040
O30 _[83:E_ KISSING 10040
TOTAL 635 10040 10040
VALID CASES = 230
MISSING CASES « 405




Table A2.24

145.

VAR39  TEACHER RATING» PHYSe ED
nesoLute  FRESOENYG  FREQUBNEY CURBGATREG
—CATEGURY LABEL ~  CUDE FREQUENCY C(PERCENT)  TPERCENT ERCENT)
SUPERIUR 1 4 046 147 1e7
—ABOVE AVERAGE 2 a7 78 2044 2242
AVERAGE 3 158 2449 6847 9049
—BELOW AVERAGE 4 v 340 843 9941
INFERIOR 5 2 0e3 049 10040
ol et . RIESLHY LT
TOTAL 635 10040 10040
MG ER3es ¢ Plos




Table A2.25

146.

_ VAR41  TEACHER RATINGs STABILITY _
ELATIVE _APJUSTED CUMULATI
R ABSOLUTE {ﬁLQUEN¥
~CATEGURY LABEL CODE FREQUENCY PERCEN §“{§g38£ﬁ%;‘_“(#§2655 §
SUPERIOR 1 30 447 546 506
- ARBOVE AVERAGE 2 167 T 2643 3162 3648
AVERAGE 3 261 4101 4847 8544
~ BELUW AVERAGE B 1142 13.2 987
INFERIOR 5 7 141 143 10040
. .-12:8 WISSING R0
TOTAL 635 10040 10040
VALID CASES =
MISSING CASES = 53699
Table A2.26
__VAR42  TEACHER RATINGs CO=0OPERATION
RELATIVE ADJUSTED CUMULATIVE
ABSOLUTE FREQUENCY FREQUENCY ADJ FREQ
CATEGURY LABEL CODE FREQUENCY (PERCENT) (PERCENT)  C(PERCENT)
SUPERIOR * * 1 39 61 743 743
ABOVE AVERAGE 2 218 3443 4047 4749
AVERAGE 3 229 3641 4247 9047
BELOW AVERAGE 4 48 746 940 9946
INFERIOR 5 2 0e3 0ek 10040
0 _.99_ 15:6_ MISSING 10040
- TOTAL 635 10040 10040
VALID CASES = 536
MISSING CASES = 99




Table A2.27

147.

VAR43  TEACHER RATING» INDEPENDENCE o
LATIVE _ADJUSTED CUMULATIVE
N - -  _ABSOLUTE EQEquth ra?uu?ncr__ ADJ rﬁxo__
~CATEGURY TABEL — CODE FREQUENCY CPERCENT) (PERCENT)  CPERCENT)
SUPERIOR 1 32 540 640 640
—XEUvECAVERRR 160 2542 2949 7Y
AVERAGE 3 252 39,7 4740 8248
~BELDW AVERAGE § B7 S T TV 4 16412 9941
INFERIOR 5 5 048 049 10040
T et 1308, MISSING 10040
TOTAL 635 10040 10040
VALID CASES = 536
MISSING CASES = 99
Table A2.28
VAR44  TEACHER RATINGs PERSEVERENCE
ssorure (SERMILIS cpmsIEy cumuae
. | \1°3 T WIPENGT 2 R
—CATEGURY LABEL CODE FREQUENC BERCENT) CPERCENTY PERCENT)
SUPERIOR i 22 3¢5 41 4e1
“ABUVE AVERAGE 2 150 23406 2—590 3241
AVERAGE 3 257 4045 4749 BV0
BELUW AVERAGE 4 95 1540 1747 9748
INFERLOR 5 12 149 242 10040
| TOTAL 635 10040 10040
. :
 VALID CASES = 536
MISSING CASES =
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MASSEY UNIVERSITY

FILE HARKER (CREATION DATE ® 09/27//6 )
SUBFILE ROP MAORI
* & k kX * %k %k k k &k * k *k *k *k * k * CROSSTABULA AT * k Kk ® KX A % %
VAROA4 ETHNICITY -
* & * 50* * * * * & x Kk &k &k k& * k& k& * & k * * * Kk & * * iBI *A(IIE?RE A(’E GROUP QUAQTELES*
AGEGRP
COUNT I
ROW X IYOUNGEST 9Ys6M Tu 9Y9M TO 10Y QR O ROW
COL X% I LT 9Ye5 9Y UM YY11M LDER TOTAL
TOT-% 1 B 2 1 4 | 4 1
VAROQ --------I-.-----n ------.-‘--------I--------I
1 1 120 1 100 4 8 "I 88 I 95
EURUPEAN I 3064 I 2543 4 2240 I 2243 I 6341
I 710 1 69¢0 & 6143 1 S1e8 1
I 19¢2 1 1660 4 1349 I 1441 ]
-I--------I------‘--‘.-------I-----.--I
2. .1 4y 1 45 1 S5 I 82 1 231
MAURT I7 2162 T 195 1 2348 1 355 1 369
I 2940 ) 310 4 387 I 48e2 ]
{ 7Te8 I 7¢2 | 6¢8 [ 1341
CGLUHN -1--n:;;--l----1-:;--‘0--;;5-01---;;5--1 6
TOTA 2740 2342 2247 2742 100 0
SIGNIFICANCE =

RANW 6426498 WITH L DEGREES DF FREEDOM
thT%“?&ui—“—ﬂr"zs T SIGNTFTCAN §§::' 0 U000 4

= N1
KENDALL'S TAU C = 6826, SI Ni 0s0000

NUMBER OF MISSING DBSERVATIONS =

Lg*2eVy arqe]

"0ST



MASSEY UNIVERSITY

FILE HARKER (CREATION DATE = 09727//76 )
SUBFILE EUROP MAURI
* &k R & Bk & X Kk & k Kk Kk k Kk Kk & * C ROSSTABUL T I N Q F * kX K K *
VARO4  ETHNICITY 9 TvirBs™ s
X X k& K X k& X * & * &k Kk * &k * * Kk * * * &k & * * & * * & * * * X * *® * Kk * * * * * * *
VARUD
COUNT I
RONW X 1 ROW
COL_ &% 1 ____TOTAL
VARO“ -.T x- {. --l- I-..-_g-.‘------é-.I-.--.ﬂ-.l.----é..l. -2. %
' N i1 1 14 I o | 49 1 102 I 72 1 62 1 369
EUROPEAN 1 3e8 I 190 4 1363 T 27e6 I  19ip 1 16.8 I 634
1 Bf-: [ 8866 & 7940 I 04e3 I 4563 1 4341 1
I 204 I 1240 4 8ad I 1746 I 12¢4 I 107 I
.I.-.-.---}..--.-..l..-..-.-l........I...-....{...-..-.I
2 1 9 i 13 1 1.9. . % 1 21
MAURI I Qey | 4e¢2 | 601 1 9¢0 I 410 I 38, L 364
I 1245 [ 114 4 210 I 1547 1 S440 T 5649 1
I 0¢3 I 1.5 4 .2 I 3¢43 I 1560 I 1441 I
.1----...-1-.------*----—---I--------I--------I--------I
COULUMN 15 {3 62 121 159 144 081
TOTAL 2:8 1346 10¢7 2048 27 ¢4 24.8 10040
RAW CHI SQUARE = 103424517 WITH 5 DEGREES O EDOMe  SIGNIFICANCE 0s¢0000
RLNDALL ‘o [AU = 0+383506» SIGNIFIQANCEBE Tﬂﬁ%
KENDALL'S TAU 3 Qa4l1570» SIGUNIFLICANCE 3 040000
NUMBER OF MISSING OBSERVATIUNS = >4

‘16T

2e°2v @14qe]



MASSEY UNIVERSITY

ge°ey a1qelL

FLLE HARKER C(CREATION DATE = 09/27//76 )
SUBFILE EUROP MAORI
Ok kK kK % kX k k &k Kk Kk K k k Kk k Kk & CROSSTABUL A % 0
VARO4 ETHNICITY SEBGRQ N OFOF
t*t************************tt****t* * *
STBuURP
COUNT I _
ROW X ILESS THA THREEL FOUR®FIV SIK UR M ROW
COL_x% IN 3 E ORE TOTAL
TUT X I ) 2 3 1 4 1
VARO“ ---.---.I.-.-----I---.---- ceossesse --------I
APV SUUCRN ST N O
O () (]
—Ervr ! VR [ S TG
I 3063 [ 1646 L1 1241 1 4e7 I
n}--O-;_;--}D--n;_;--i--:fn---}----;E--} 2-1_1
R
MADRI I 1666 I 1745 1 2442 1T 84147 1T 3644
I 16686 I 27e8B L 42¢1 1 7645 1
% 6e0 I 6¢4 | NY) { 1562 [
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