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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 is 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 c riteria of achievement (PAT Tests and Ravens 
Progressive Matrices), Pakeha children score higher than Maori 

children, differences which are reduced but not eliminated whan 

control (in a Multiple Regression Analysis) for the five 

environmental variables mentioned above is undertaken. Using a 
third achievement criterion (Teacher Ratings), the initial correlation 
with ethnicity (similar to the other two criteria) is reduced to 
near zero in a Multiple Regression Analysis. 
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INTRODUCTION 

The education of Maori children has been a topic of con siderable 

intere st and debate amongst New Zealand educationalist s for many years. 

The lengthy time span of thi s debate, and the considerable difference s 

of opinion which still exi st within the educational community are due, 

at lea st in part, to a dearth of empirical data of sufficient authority 

to allow the te sting of the various causal models that have been generated 

by the debate. Insufficient in the sense that either the sample s were 

too small, or not enough data were collected to adequately control for 

environmental difference s .  In it s attempt to remedy thi s situation, the 

pre sent study is concerned with three broad i ssue s: 

(i) to determine the amount of achievemetlt variance which may be 

accounted for by selected environmental variable s; 

(ii) to .examine the wa y in which the environmental variables interact 

with a Maori-Pakeha
1 

dichotomy, which will allow an evaluation of 

two theoretical model s seeking to explain the under-achievement 

of Maori pupil s - namely an ' environmental deprivation' model and 

a 'cultural difference' model; and 

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

'cognitive style', a s  a mediator between environmental circum stance s 

(including ethnicity) and achievement mea sure s. 

The predicating of a mediating role for cognitive style, pre suppose s 

that the schools operate within the bounds of one particular or dominant 

' style', and children do more or le ss well within the cognitive environment 

of the school depending upon the extent to which the cognitive ' style' into 

which they have been sociali sed i s  congruent with the ' style' fostered by 

the school. 

The se concern s derive from two di stinct sources: first, New Zealand 

writing on the 1educationally di sadvantaged '  and Maori education - two 

i s sue s often treated as synonymou s in the literature; and second, the 

literature, deriving mainly from American studie s, which sugge st s that one 

of the main effect s of different environmental circum stance s i s  on the 

cognitive ' style ' into which the children are sociali sed a s  a means of 

comprehending the world around them. 

Both of the se source s will be explored in more detail, in order to 

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



derive a number of hypothe ses which can be tested with data gathered 

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

2 .  

finding s  from such a procedure should allow a number of relevant conclusions 

to be drawn . To thi s end, Chapter 1 examine s the literature on the 

source s of differences in Maori and Pakeha school achievement and develops 

a number of hypotheses which are sub sequently tested and di scussed in 

Chapter 4. Chapter 2 i s  con cerned with the concept of cognitive ' style' 

and its applicability in New Zealand, and generate s further hypotheses 

that in turn are tested and di scu ssed in Chapter 5 .  Chapter 3 describes 

the data gathering and sampling procedure s .  



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 is extremely diverse. It is also 
2 

characterised by a marked dearth of empirical research data. The main 

point of contention seems to be whether differences in school achievement 

between Maori and Pakeha pupils are to be explained in socio-economic 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 differences 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-Pakeh2 achievement are to be explained by 

the over-representation of the Maori population in the lowest socio-economic 

categories. 

This confounding of socio1economic 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 (19641 1966), whose data will be examined in 

more detail at the end of this section.
4 

2. This literature l1as been fully surveyed elsewhere - see Harker (1971, 
1973). 

3. Used in Devos1 s sense "An ethnic group is some self-perceived group 
of people;that 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 comprehensive 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. 
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Garrett  (1973 : 3 2-34) takes the argument further by suggest ing that 

there is a large overlap , part icularly in the minds of Pakehas , be tween 

phenomena perceived as characterist ic of Maoris, and phenomena charac teristic 

(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 of ten not 

complete , emphasising that many Maoris , par t icularly of the middle class, 

are hi-cultural . With all that this implies it may therefore be erroneous 

to assume that the environmental var iables known to be related to school 

achievement within European cultures , will bear the same relat ionships 

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 cont inuum 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 Haori  educational problems are due only t o  socio­

economic fact0rs, ignores or  at least plays do� the ro le of culture as 

a determinant o f  scbool achievement . It  also leaves out the possibility 

tha t  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 part icular viewpoint is to be found in the literature 
6 

on Maori education. where a number of authors explicitly or implicitly 

reject the purely socio-economic explanation of !1aori-Pakeha achievement 

dif ferentials . They would claim that differences exist over and above any 

socio-economic inequalit ies , and that they can be at tributed to an inf lexible 

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 

( 1 9 7 3 : 112) as follows:7 

5. McDonald ( 1 9 75) point s  out some possible fallacies in such an 
assumption . 

6 .  Most Maori writers f all  into this group, in contrast to the group 
advocat ing purely soc io-economic c ausal factors which consists largely 
of Pakehas . 

7 .  Some or all of  these v iews find support in Dewes (1968 : 1 ) , Bray 
( 1973 : 104 ) ,  Schwimmer (1973: 84 -91 ) and Walsh ( 1 973: 26) . 
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"1 . 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 .  ��oris have an smbivalent 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 Haoris 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 sooe evidence then, of polarisoticn around the central 

issue of the relative importance of socio-economic 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 moc:els, and the empirical problem is to 

decide between th�m 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 cor�elation is 

reduced, through controlling for the effects of other environmental variables, 

will lend support to one or other of the models; to the environmental 

deprivation model if the correlatio� 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 
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that undertaken by Lovegrove (1964 , 1 96 6 ) . Since his study is frequently 

quoted, particularly by the authors who favour a socio-economic explanation, 

it would seem appropriate to examine it in some detail at this stage. 

Lovegrove's two objectives were to determine: 

"1 . Whether or not there are significant differences between 
Maori and European school children on tests of scholastic 
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 
comprehension 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 
8 

group comparisons. In the between group comparisons, Lovegrove found, 

with a measure of control for ho�e background, that " ... Maori and European 

children .. . performed similarly on tests of scholastic achievement. n 

( Op. c it : 31) . 

Lovegrove's analysis of 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 probability 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 information onil.y on sample size 

in relation to the observed difference. 

In Table 1 . 1 . it can be seen that the mean difference found by 

Lovegrove, between Maori and Pakeha children on scholastic achievement is 

8 .  The data relating to Lovegrove1s second objective is not directly 
relevant to this study and is not included in this analysis - see 
Harker (1976:  6-12 )  for a fuller critique. 



Table 1.1 . 

Table 1 from Lovegrove ( 1966: 24 ) 

Means, Standard Deviations and t tests for total 

European and Maori groups 

European total MJ:lori total 

Test 
(n=238) (n=238) 

Mean S. D. Mean S.D. 

Scholastic Achievement 174 . 94 7 7 . 70 162 . 00 71 . 38 

Intelligence 122 . 11 43 . 7 1 1'67. 26 3 9 . 38 

Listening 22 . 08 7 . 20 18 . 60 6 . 4 7  

Speed 172 . 98 50 . 24 18 6 . 97  53 . 95 

Attitude 4 . 31 1 . 3 7 4 . 39 1.19 

7 .  

t 
stat. 
sig. 

1 . 8 9  

3 . 89 1% 

5.55  1% 

2 . 92 1% 

0 . 6 7  

12 . 94 ,  with a t statistic of 1 . 8 9 ,  which with a tHo tailed criterion 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 only has theoretical import if it falls within the 

arbitrary limit of statistical significance. Statements such as: 

"Significant differences between ��ori 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 .OS level, and being 

able to reject it at the . 06 level. However, it would be difficult to 
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su stain an argument which suggested that this marginal failure to achieve 

statist ical signif icance had any great theoretical import .  It is also 

important to bear in mind tha t ,  if on the basis of previous research , 

Lovegrove had formulated an hypothesis which suggested tha t. 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 stat istic 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 

artifac t of his methodology . In fact Lovegrove was lef t  with a considerable 

difference between the means tha t  remained to be accounted for . 

For the within group comparisons Lovegrove chose t o  employ two 

dimensions: urban - rural and sex differences . The findings from the 

urban - rural comparison favoured urban pupils (both Maori and Pakeha) 

on all his selec ted determiners excep t attit udes 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 g irls significantly bet ter 

than boys on speed of performance and atti tude to  school . 

In assessing the signif icanc� of his f indings for the within group 

comparison s ,  Lovegrove switched to one-tailed tests of significance , which 

implies that he had hypothesised both that differences would be found , and 

the differences would favour specified groups . It seems inconsistent to 

use one-tailed tests for within groups  analysis and not for the between 

groups analysis also? particularly when an accep table level of statistical 

signif icance is achieved when the one-tailed criter ion is applied to the 

b etween group difference in school achievement . Conversely , if the more 

rigorous two-tailed crieterion had been used throughout the within group 

comparisons , the number of stat istically signif icant differences found 

would be the same, al though in some cases the level would degrade from 

. 01 to . 05. This same inconsistency is to be found in the f ormulation of 

the hypotheses (Lovegrove , 1964 : 111-113) .  Some hypotheses9 are stated 

in the null form , while others
10 

p redict both a difference and a direction . 

9 .  Hypotheses a ,  c ,  d ,  f ,  g, i ,  j ,  k ,  m, n and p. 
10 . Hypotheses b ,  e ,  h �  1 and o .  



The appropriate signif icance criteria for these forms of hypothesis are 

two-tailed and one-tailed respec t ively � which Lovegrove does not follow 

in his analysis of the data . 

9 .  

From this analysis of Lovegrove's study� he does not appear to 

o ffer any satisfac tory support for either of the two different explanatory 

models mentioned earlier due to insufficient cont rol over environmental 

variables in his ' home background ' index . In addition , the multiple 

regression analyses that Lovegrove carried out were done separately for 

Mao ri and Pakeha children and hence give no information of the possible 

interact ion effec ts  of ethnic ity with his measure qf home background . 

At this point , an important caveat needs to be considered . 

McDonald (1975 ) contends
. 

t hat some environmental measures , particularly 

socio-economic s tatus def ined in occupat ional terms , and rural or  urban 

residence , have been found to be useful predic tors as a result o f  their 

extensive use in research based on populations who share cultures based 

on Western European roots .  vfuen these variables are to be used in 

comparative re search· t-lith one of the groups concerned deriving f rom 

other cultural t raditions, the researcher must f irst establish that the 

variables to be u sed in explanation of some criter ion performance 

operate in the same way within each of the eroups being compared . For 

example. if socio-econcmic status is f ound to be positively correlated 

with school achievement for Pakeha children ,  tut to have a non-significant 

co rrelation for }fuori pupils, then no meaningful explanation of  Maori­

Pakeha differences in school achievement based on the differentia l  socio-­

economic distribut ion of t he two populat ions could be su stain�d , s ince 

soc io-economic s tatus would have no pred ictive (or c,xplanatory) power 

�1i thin the Maori population . 

From such a considera�ion it seems clear tha t  variables t o'be 

used in evaluating the explana tory model s of Macri-Pakeha school 

achievement differenceG mus t  be subjec ted to considerable scrutiny . 

Jensen (19 7 3 :  2 3 3 )  explicates the kind of scrut iny environmental variables 

need to be subjected to when more than one sub-population group is 

involved in compa rative research. He regards as fallacious the procedure 

whereby environmental differences that exist between two sub-populat ion. 

groups which differ on some other criterion are merely assumed to be the 

cau se of that criterion difference . He continues: 



"A t lea st three cri ti cal que stion s need to be an swered 
about every hypo the sized en,ironmen tal fac tor before one 
can even begin to con sider whe ther i t  is  a causal factor: 

1 )  Doe s i t  correlate wi th the trai t in question wi thin 
the two groups being compar ed? 

2) How much do the group s differ on the environmental 
fac tors? 

3 )  Doe s the factor make any significan t con tribution to 
within·-group s or be tween -group s variance in the trai t 
independently of o ther hypothe sized factor s?" 

These impor tan t que stions rai sed by Jensen can be reformulated 

10 . 

in to a serie s of te stable hypothe se s rela ted to the sp ecific groups 

being used in thi s study, an d to the two explanatory models being 

evalua ted .  The fir st step i s  to check tha t  the environmen tal variable s 

being used in thi s study ( socio-economi c status, rural-ur�an re sidence, 

family size, sex, age) toge ther with e thnici ty are related to mea sure s 

of school achievemen t. In o ther words, a theore ti cal generaliza tion 

derivable from the 'environmen tal deprivation' model is that environmen tal 

variation i s  related to school achievemen t variation. Thi s can be te sted 

by: 

Hypo the sis 1 

Variation in the enviro"1men tal variable s and ethni ci ty 
will have no significan t effects  on mea sure s of achievemen t .  

The second step i s  to de termine whe ther or no t the environmen tal 

variable s are related to measure s of school achievemen t wi thin each of 

the sub-population s (Maori and Pakeha) being used in this study, which 

will provide an anS\-ler to the first  of Jen sen ' s three cri ti cal que stion s. 

Hypo the sis 2 

The direc tion and magni tude of any difference s  found under 
Hypothe sis 1 will be the same for both e thnic groups . 

A third. step i s  to provide an an swer to Jen sen ' s  second critical 

que stion and de termine by how much the Maori and Pakeha group s differ 

on the environmen tal variable s .  



Hypothesis 3 

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

11.  

The fourth step is the most cruc ial from the point of evaluat ing 

the two explanatory models described earlier� and provides an answer to 

Jensen's third que s tion - i . e . , does ethnic ity make a s ignificant 

contribut ion to explaining variance in achievement, independently of 

the environmental variables used in this study? 

Hypothesis 4 
When ent ere� la st in a mul tiple regression procedure ,  
ethnic ity will make no signif icant contribut ion to 
criterion variance. 

Hypothesis 4 is  stated with a part icular statistical procedure in 

mind . By entering ethnic ity last , the indirect influenc e it has on 

achievement through its  eo-influences on socio-economic status , family 

size and so on, are semi-partialled out of  the calculat ion ,  and any 

contribution which ethnic ity then makes to explaining achievement variance 

is independent of these environmental inf luences .  If the contribu t ion 

to expla ined variance is high when e<:hnicity is enterer: last, then this 

would indicate a s trong independent influence of ethnic ity on achievement . 

If , on the other hand. the contribut ion is insignificant , then ethnicity ' s  

greatest  effect would be indirec t  through its association with the 

environmental variable s ,  rather than having any direct influence on 

achievement . From this it follows that Hypothesis 4 is stated in conformity 

with what has been termed the environmental deprivat ion model . 

Rej ection 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 , rej ection 

would suggest that the cultural difference model warrant s further 

invest igat ion . 

Considerat ion o f  these f irst four hypo theses will be taken up again 

in Chapter 4 ,  af ter  ( i )  at tent ion has been given to the concept of ' cognitive 

style ' as an explanato ry variable in compara t ive studies of achievement; 



( ii) further hypotheses relating co�nitive style to Maori-Pakeha 

diff erences in achievem€nt have been generated (Chapter 2 ) ;  and ( iii) 

an outline of the sampling, data gathering and data processing 

procedures has been given (Chap ter 3 ) . 

12 . 



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 Haori-Pakeha differences will also be considered as a 

theoretical proposition, and a number of hypotheses will be generated to 

test the explanatory po'IIJer of a measure of Cognitive Style. 

Nathan Kogan (1 971: 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. 11 

He thus makes the important distinction between the quantitative 

measures of cognition (which Hertzig (19 7 1: 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 

l�ve,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 (1S71: 24 3 )  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 ( 1 9 7 3 ) . 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 

theoret ical psychology . Kogan ( 1 9 7 1 : 244 ) outlines three maj or 

developments which have served to bring the f ield of cognitive studies 

generally, to the a ttention of educat ionists:  first , many psychologists 

have taken up the s tudy of cognitive processes in ways that  can contribute 

to the understanding of educational issues and problems; secondly, the 

increasing interest in developmental studies o f  cognitive processes 

(stemming largely f rom the work o f  Piaget) , which has obvious educational 

implicat ions since they force considerat ion of the extent of the mat ch 

between developmental stages and the content and method of instruc tion for 

children in the various stages of development; and thirdly , an increasing 

intere st in the interact ion between individual cognitive and non-cognitive 

charac�eristics and task and ins truct ional variable s .  

It  is the third development which is relevant t o  the purpose o f  

this study , since the study will b e  concerned with the relationships 

between a non-cognitive character istic such as ethnic ity ,  cognitive style , 

and task performance on selected achievement measures . In this context , 

Bruner , Goodnow & Austin (1956) t i� cognition much more explicitly to 

cultural variables when they state : 

" . . .  all cognit ive ac tivity depends upon a prior p lac ing 
of  �vent s in t erms of their category member ship . . .  
A category is , simply , a range of discr iminably different 
event s  that are treated ' as if' equivalent . • .  category 
learning is one of the principal means by which a growing 
me�� of a society is soc ialized , for t he categories 
tha t  one is taught and comes to use habitually ref lect the 
demands of the culture in which they arise . "  

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

Hence Bruner , Goodnow & Austin place strong emphasis on ca tegorizing 

behaviour a s  the fundamental building block of  cognitive ac tivity . 

Qualitative differences in cognitive behaviou r ,  for these authors would 

involve different mode s of categorisation , \o7hereas quantia t ive differences 

would involve greater or less competence and complexity within one mode . 

Other ways of defining qualitative differences in cognit ion may also be 

f ound in the literatur e .  Kogan, drawing on the work of Messick (1970) , 

has summarised the various phenomena that are generally subsumable under 

the heading o f  qualitative aspec t s  o f  cognition , and which are termed 

in the literature ' styles' , ' controls' , ' strategies7 , and 'informat ion 



processing habitsr: 

ul . Field independence vs. f ield dependence:  an analytica l ,  
in contrast to  a g�obal , way o f  perceiving (which) entails 
a tendency to experience items as discrete from their 
background s and reflec ts ability to Jvercome the influence 
of an embedding context . 

2 .  Scanning: a dimension of  individual differences in the 
extensiveness and intens ity of attention deployment ,  l ead ing 
to individua l  variations in the vividness of experience 
and the span of awareness. 

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

15. 

4 .  Conceptualizing styles: individual d ifferences in the 
tendency to categorize perceived similarities and differences 
among stimuli in terms of many differentiated conc ep t s, which 
is a d imension called conceptual differentiat ion , as well as 
consistencies in the utilizat ion of p articular conceptualiz ing 
approaches a s  bases for forming concepts  (such a s  the rout ine 
use in concept formation of  thematic or functional relations 
among stimuli as opposed to the analysis of descrip tive 
attributes or the inference of class membership) .  

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

6 .  Reflect ivenes s  vs . impulsivity: individual consistencies 
in the speed with which �ypotheses are selected and 
information p rocessed, with impulsive subj ects tending to 
offer the first answer that occurs to them , even though it 
is f requently incorrec t ,  and reflect ive subj ects tending 
to ponder variou s possibilitie s  before dec iding . 

7 .  Leveling vs . sharpening : reliable indivicual var iat ions 
in assimilation in memory . Subj ec t s  at the leve ling extreme 
tend to blur similar memories and to merge perce ived obj ect s  
or event s with similar but no t identical events recalled 
from previous experience . Sharpeners, at the other extreme , 
are less prone to c onfuse similar obj ec ts and, by contrast , 
may even j udge the present to  be less similar to the past 
than is actually the case. 

8. Constric ted vs . flexible control: individual differences 
in susceptibility to distract ion and cognit ive interf erence . 

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

(Kogan , 1 971: 244) 

In addition to the nine styles ment ioned by Messick , Kogan would 

add ' risk-taking v s .  cautiousness ' which has both cognitive and 
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mo tivat ional aspect s. 

The behaviour s listed here as 'style s ' are differ ent on a number 

of count s ,  the main on� of which would be their theore t ical antecedents .  

They also vary in the ext ent to which they have been tested and ref ined , 

and in the extent to which their linkage s to education have been explicated 

theore tic ally or emp irically . The two mos t  thoroughly researched areas 

are those listed above as 1. and 4 .  The f ield independence vs . f ield 

dependence area has been the concern of Witkin and his as soc iates  

(Witkin et al , 196 2) for over two decades and is perhap s more concerned 

with perceptual skills than with cognition per se. The area li sted as 4 .  

by Kogan has arisen from the work of Kagan, Moss & Sigel (1960, 1963) , 

and has been directed more specifically to exploring relat ionship s between 

their conceptualising styles ,  scho ol achievement and intelligence . It 

is also the area mo st direc tly concerned with Bruner, Goodnow & Au st in1s 

plac ing of categorising behaviour to the for�front when considering 

cognitiv8 activity (Bruner et al , 1956) . Lenneberg (1967) and Nelson 

(1973) echo Bruner et al, and lend further strong support to the primacy 

of categorizat ion in cognitive development . "Concept s . . . are not so much 

the product of man ' s cognit ion , but conceptualization is the cognitive 

proce s s  it self . '' (Lenneberg, 1967: 332-333). Kagan et al  (1963) noted 

parallels between the ir conceptual £tyle model and the field dependence -

field independence model of Witkin et al (1962) , however Witkin himself 

is very caut ious about the comparability of the two models , desp ite some 

apparent similarities (Witkin, 1963) . Messick & Fr itzky (1963) attempted 

to inves tigate emp irically the relationship between the Kagan and Witkin 

models and showed only marginal correlations . A more comprehensive s tucy 

by Wachtel (1968) found that having a field independent score on Witkin's 

Embedded F igures Test reflects  pr imarily an analytic capacity, whereas 

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

Conceptual Style Tes t )  reflected pr imarily a stylist ic pref erence . This 

stylistic ?reference relates back to the habitual use of culturally 

induced modes of categorizat ion ment ioned by Brune r ,  Goodnow & Austin 

�956: 232). The implication is tha t  stylistic preference in categor ization 

is much more likely to vary across  cultural boundaries than the ability 

to form conceptual categories per se . 

For these re.asons attent ion will be focus sed 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: 7 6 )  

For example, with item 1 of the Cognitive Styl<::: 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. 



3 .  Relat ional 

"!!'hi s  category inc ludes concept s that are based on a func t ional 
relat ionship between or among the s t imul i  grouped together. 
This f unc t ional relat ionship can invo lve temporal or spat ial 
cont iguity between obj ec t s  or interobject relationships among 
the s t imulus members . In thi s  cat egory no s t imu lus is an 
independent instance of the concept , and each stimulus depend s 
for i t s  membership on its rela ti on5hip to  the other s t imul i  in 
the group . (Ibid.) 

18 . 

Again using the same stimulus i t em, a re sponse would be coded 

relat ional if the child re sponded tha t  the man and the wat ch went together 

because the man wears the wat ch, or t he watch goe s  on the man ' s  arm. 

Kagan and his a s so c iates conducted a series o f  studies exploring 

the relationship be tween these concept ual catego r ies and a variety o f  

other behavioural phenomena , the mo s t  germane for  cognit ive development 

be ing the f indings relat ed t o  int ell igence. Tab le 2 . 1 is taken f rom 

Table 2 of Kagan , Ho ss & S igel (1963 : 86) , and shows the correlations 

bet\veen f reql..\e.ncy of responses in the various conceptual c lassif ications 

and measur es o f  intell igence from the Cal ifornia Test of Mental Maturity . 

"The correlat ions be tween conceptual approach and scores on the 
Cal ifornia Test o f  Mental Matur i ty support the no t ion that an 
analytic att itude is more clo sely relat ed to performance on items 
requiring percpetua l  different iat ion thAn t o  facil ity on que st ions 
assessing language skills . Th ere wa s no r� lat ion for boys between 
an analytic a t t itude on the concep tual style t est and mental s tatus 
on the ve: rbal half of  the Cal i fornia test  ( r  = + .  07) . The items 
making up this score include vocabulary , verbal arithme t ic problems , 
verbal rea soning , and memo ry for  s tory element s .  However , the non­
language sco r2 was moderat ely correlated \vith analytic concept s  in 
boys (r = + .  4 2 ; p <. . 05) . This score is based on t e s t s  o f  
comprehen s ion of  spat ial relat ionship s ,  mazes, and reasoning t e s t s  
that inv olve visually presented material s rather than language. 
A nonanalyt ic approach wa s associated with poor performance on 
the non-language scale (r = -. 51 ; p < . 05 ) . Only inferent ial 
concep t s  showed a high, po sitive correlation with the language 
score (r = +. 57 ;  p. < . 01) , suppo r t ing the popular o p inion that 
verbal i tems on s tandard I. Q .  t e s t s  asse s s , in large measure, t he 
degree to  which the child has acqu ired the convent ional abstract 
labels of his language. " ( Ibid .)  

A more recent study by Gray & Knief (1975) spec ifically explored 

the relat ionships be tween cognitive style (measured on a mod i fi ed version 

of t he Kagan, Mos s  & S igel instrument , together with some items from a 

subsequent modi f ica tion by S igel (1967)) ,  and schoo l  achiev emen t  amongs t  

f i f t h  graders in an American south-we s t e rn c ity schoo l district. Fifth 



Table 2 . 1  

Data from Table 2 · of Kagan, Moss and Sigel ( 1 963 : 86 )  

C orrelations Between Sc ore s in Eac h  o f  the Conceptual Cat e gori e s  
and the Sub -T e s t  and Total Score s from the CaJ,.ifornia T e st. o f  

Mental Maturity. 

Analytic Categorical Relational 
CTMM b oys girls boys girls boys girls 

Verbal IQ. o 07 . 20 . 57 * * . 3 1  - .30 - . 36 * 

Non-V . IQ . 42 * * . 26 .47 * *  .25 - . 5 1 * *  - . 26 

Total IQ . 24 . 14 o 72 * *  .42 * *  - . 48 * * - . 35 *  

( *  Sig .  at . 05 level ; * *  Sig. a t  . 0 1  level ) 

Table 2 . 2  

Data from Table 2 ,  Gray and Knie f  ( 1 975 : 69 )  

Interc orrelations o f  Variable s Used in the Gray and Knie f  Study . 

Variable 2 3 4 5 6 7 8 

1 Categorical - . 55 *  - . 0 1  - . 04 .o4 . • oo - .03 . 02 

2 Descriptive - .37* . 1 8 *  . 14 *  . 1 7 *  . 13 *  . 1 3 *  

3 Relational - . 10 -. 1 7 *  -o 1 5 *  - . 09 - . 1 1  

4 Verbal IQ . 7 1 *  .92 *  . 85 *  .72*  

5 Non-Verbal IQ . 93 *  . 60 *  . 70* 

6 Full Scale IQ. . 77 *  . 77 *  

7 Reading . 74 *  

8 Mathemati c s  

( *  Sig. at . 05 level)  
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graders in the American system are in the same age range as Standard thrc2 

pupils in New Zealand schools , the group u sed in the present study . Gray 

& Knief f ound rather weaker relat ionship s betw�en their cognitive style 

mea sure s and the ir I . Q .  measure s ( from the Lorge-Thornd ike Intel ligence 

Test) . These were in line 'vith the weak to non-existent relat ionships 

between cognitive s tyle and sc hool achievement measures a s  shown in Table 

2 . 2. In their f inding s ,  however , the analyt ic (descrip tive in their Table) 

mode does seem to have a consistent -though weak - positive correlat ion 

with bo th intell igence and school achievement , while the relat ional style 

has a consistently weak negat ive assoc iat ion . From the Gray & Knief data 

it is also clear that the analytic style is bipolar with respec t to bo th 

relat ional and categorical modQ$ , with no relat ionship between the relat ional 

and categorical modes ,  ( p .  68) . These dat a ,  t hen provide a basis against 

which data from New Zealand children of the same age ma y be compared a s  

some ind ication o f  t he universality and staL ili ty o f  the cognitive style 

concept a s  used in this study . 

Further t tudies related to school achi�vement by Kagan and his 

associates (Kae;an et  al , 1964) , together with the \>Jo rk of other researcher s 

( S igel , Harman & Jane sian , 1967 ; Cohen , 1968 , 1969) suggest that the child 

who generates analyti c  concepts  ha s an advantage in the classroom context 

over a c hild who generates relat ional one s ,  as is  apprent in the Gray & 
Knief data . As an illus tra tion of this important finding , the work of 

Cohen (1968 , 1969) is germane . 

Cohen explored the conceptual features of American schools by under­

taking a cont ent analys is of the mo s t  commonly used standardised test s of 

intellig ence and achievement . This procedure yielded three maj o r  factors 

underlying successful performance . 

"They were : 

1. breadth and depth of informat ional content , 
2 .  the ability t o  ab stract analyt ically , and 
3 .  the ability to extract sal ient informat ion from 

its  embedding context s (f ield art iculat ion)" 
(Cohen , 1968 : 202 ; 1969 : 828-829) 

As no ted above , there are three cognitive styles which individuals 

may use in a given s t imulus situa t ion when select ing inf ormat ion sal ient 

to them . But , according to Cohen , s chools require one spec ific approach to 

cognitive organisa tion - analytic - so that ability (or preference) in 
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us ing this mode becomes inc reasingly cri tical the higher up the educa tional 
11 

ladder one moves . Thi s  raises the quest ion of causation . Why do some 

children prefer relational responses to analy tic ones ? Some children do 

not have the ability to make analytic response s , bu t accord ing to �chtel 

(1968)  as noted above , this conclusion may no t be d rawn f rom a test such as 

that which Kagan et al util ize . Here we are dealing with a pre ference f o r  

a part icular mo de o f  response, rather t han a skill \..rhich a child ha s o r  has 

no t go t ava ilable to him . Hence in t rying to f ind reasons f o r  one kind o f  

response rather than ano the r ,  unless the condition is genetic , which seems 

unl ikely , it would appear to be nec e s sary to look f o r  extra-individual 

circumstanc es which pred ispo se toward particular kinds of responses . It  

should be borne in mind that qual itative diff erences are being examined 

here , rather than the mo re usual quant itative ones which seek to measure 

the extent to which a child has mastered a part icular ability . Sigel 

(1968 : 509) , echoing Bruner , Goodnow & Austin ( 1 J56 ) , no tes t hat a foco s on 

experient ial factors implies a convic t ion that sources of var iat ion in 

performance reside in extra-individual variables . Thus if the nature o f  

the se extra-individual variables i s  known , obt ained differences among st 

group s of  chil dren can be accounted for. Int erwoven \dth the. extra-ind ividual 

variables is the personality structure of the inJividual . I t  i s  inter-

woven , because personal ity is to a considerable extent det ermined by 

experience ,  and also plays an influential role in d�t ermining how the 

child will interact wit h  the environment . Howeve r ,  irrespective o f  his 

personality,  the spec if ic s of the environment , as de termined by culture 

and the availability of  re sources , contribute to the quality o f  the child y s  

contact and the content o f  his experiences ( S igel , 1968 : 510) . The content 

and range of these exper iences bear a fairly straightforward relat ionship 

to the ava ilabil ity of re sources which the environment provides .  In this 

regard , Sigel ( Ibid) compares rural and urban area s as offering quite 

dif ferent arrays of  experiences as a func tion o f  the different kinds o f  

resources available within the part icular environments classif ied as  rural 

11 . Cohen abandoned the cat esorical response mode in her study , in favour 
of  a stra ight analytic-relat ional dichotomy . Responses which 
originally would have been coded as categorical were assigned to 
either analytic or relat ional modes depend ing on whether t he response 
was ' st imulus centred ' (analytic) , or ' self-c entred ' ( re lational ) .  

(Cohen , 1 969 : 829-830 and Appendix C )  



22 . 

or urban . �imilarly � he sugge st s ,  the nature of the economy in which the 

child's f amily participates (whether it be a highly industrial ised , technological 

community ,  or a technologically underdeveloped , largely agrarian community) � 

will a ffect the availability of  re sources and the arrays of experiences to 

which the child is  exposed . In New Zealand , a rural-urban dichotomy would 

also reflect somaeconomic differences , with the rural child being expo sed to 

a wider , more integrated and whole economy � where the various features of 

the man-made landscape can be related to the occupat ional act ivities of the 

community , such as farming or t imber-milling . The urban child , on the other 

hand , would not experience such integration , the various aspect s  of the urban 

landscape being perceived in .a much more fragmentary way not read ily 

cognizable as integrated . Hence , support for the relevance of S igel ' s  

content ion to New Zealand school children would necessitate f ind ing s ignif icant 

differences in preferred mode of response on the cognitive style test , 

between tho se at tending rural school s and those a t tending urban ones ( see 

Hypotheses 8 ,  9 and 10) . 
As noted above , S igel suggests that any direct relat ionship between 

environmental opportunities and preferred cognitive modes will be mediated 

by personal ity fac tors . He states that : 

" . . .  the personality structure interacting with the environmental 
opportuni t ie s  contr ibutes considerably to tl:e qu�lity and pattern 
of children ' s  thought . "  

TlvO maj or  aspects  or determinant s  of personality which are of 

significance for the present s tudy are the influence of culture on the 
12 personality struc ture , and the influence of sex-role expectations , both 

between cultural groups and within cultural group s . These two considerations 

would suggest ( if valid) that any rural-urban differences found on the 

cognitive style test would need to be looked a t  within each of the cultural 

group s 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 o ther ways in which culture determines 

12 . 

the specifics of the invironment:.  ( S igel , 1968 : 510) , and which of 

Personality is  likely to have a much greater influence on stylistic 
preference than on the ability to make analytic j udgement s ,  hence need s 
to be borne in mind as  a possible explanat ion if ethnic d ifferences in 
s tylistic preference persist after controlling for environmental 
f ac tors , on the Kagan et al Cognitive Style Test . 



the se specifics  are significant for cognitive development . Herskovits 

(1955 : 305 ) has def ined culture as 1 1  • • • the man-made part of the human 

environment ' ' . Such an ec ompassing definition subsumes not only the 

material aspects of the man-made environment but also its conceptual 
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and symbolic features such as the values , norms , belief s ,  myths , religions , 

laws and epistemological system which are held by a group of people . It  

is these let ter , non-material features of  cuL ture which are mo st likely t o  

af fec t peopl e ' s  behaviour and the kind o f  cognitive mode in which they 

prefer to operate . If these feature s vary f rom group to group, the c�ulative 

effec t on the environment (particularly the cognit ive environment )  in 

which children are reared is likely to be widespread , affec t ing the 

at t itude s ,  beliefs and values which the children come to acquire through 

soc ialisation . 

Such variables are of l ittle consequence for children who are go ing 

to l ive out their lives in the same environmental c ircumstances as the adult s  

who socialise them . Hm-rever � in a mult i-cultural society undergoing rapid 

economic and social change,  these variables can be seen to be crucial in 

determining life-chance s  in the wider national society , more particularly so 

if that society has a s ingle-track education system , geared to fac ilitate 

soc ial 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 t o  describe misunderstandings between 

soc ietie s ,  but also within a soc iety to describe the diff icult ies met with 

in schools by children from different cultural or sub-cultural groups 

(Cohen , 1969) . 

The culture that school s  develop will have its own particular  

feature s ,  which i n  turn will have their part to play with regard to cognitive 

development .  The rela t ionship 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 t he school embody requirements for 
many social and psychological correlates of the analyt ic style . 
This emphasis can be found , for example , in it s cool , impersonal , 
outer centred approach to reality organisat ion . Analyt ic 
correlates can also be found in the requirements  that the pupil 
learn to sit increasingly long periods of t ime , to  concentrate 



alone on impoersonal learning stimuli,  and to observe and value 
organised time-allotment scheJules . "  (Coh�n . 1969 : 830) 
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This claim of Cohen v s ,  for an analytic orientation of  the school 

has important consequences for the pup il whose preferred mode of cognit ive 

organisa tion is other than analytic . Such a child 

" . . .  is  unlikely to be rewarded in the school setting either 
socially or by grade s ,  regard less of his native abilities and 
even if his infc1�tion reperto ire and background of  experience 
are adequate . 1 1  ( Ibid)  

Cohen also found that the analytic cognit ive style was not normally 

distributed among pupils .  Few pupils from low-income environment s used 

the analytic mode , while this mode was dominant among middle-class pupils . 

1 1The absence of normal distributions o f  these charac teristics 
suggests that such sys temat ic variations may have arisen as a 
resul t  o f  different social env ironment s  that stimulate , 
reinforce and make func t ional the development of one style 
of conceptual organisat ion and cons train and inhibit others . "  

( Ibid) 

In following this propo sition through, Cohen found that the 

organisational style of family and f riendship groups  in the low income 

areas she studies , were different from typical �iddle-class methods of 

p rimary group organisat ion , and s trongly related to the cognitive styles 

of  their members . In such low income groups ) regardless of ethnic differe. ice s ,  

critical functions such a s  leadership , child care and the discretionary 

use of group funds are not assigned to status roles within the group . 

Instead , such  funct ions are periodically performed or widely shared by 

all members of the group . vfuere a child was socialised in such a ' shared­

func tion ' environment ,  it wa s found to be highly unlikely that he would 

develop any fac ility with the analytic cognitive style , and moreover , would 

not be able to part icipat e  effec t ively in any aspec t  of the formal school 

environment .  Cohen , then , has isolated a social organisational variable 

that appear s  to have some potent ial significance for the development of 

cognitive style , and which in her data , is independent of ethnic group 

member ship . 

To apply these f indings to New Zealand , amd more spcif ically , to 

e s t imate their significance in explaining Mao ri-Pakeha achievement 

differences ,  vJOuld require s ignificant relationship s to be found between 

f requency of responses in the three modes of response on the cognit ive 



style test , and soc io-economic status . If Cohen 1 s  findings are to be 

fully supported , these relat ionships would need to be the same within 

both the Haori and Pakeha groups .  

While the work of Cohen \vould seem to give primacy to socio ­

economic status , and an insignificant (or at  lea s t  secondary) role to 

e thnicity a s  determiners of prefer red mode of cognitive response , other 

researchers ,  working in the field of patterns of achievement , present a 

different o rdering of  these two variables . Lesser and his assoc iates 

(Les ser , Fifer & Clark ( 1 965) ; Stodolsky & Lesser (1967) ) compared the 

patterns o f  achievement in children from different class and ethnic 

backgrounds in New York, and found that , although lower class children 

25 . 

tend to perform at  a lower level t han midd le class children on all tasks , 

the hierarchical o rganisa tion of verbal , arithmetic , and reasoning skills , 

as  \vell a s  the ability to conceptualise spac ial relat ions , appeared to 

depend on ethnic ity s and remained the same for c hildren of the same ethnic 

background independent of their social class . In this case the culturally 

determined pattern of cognitive abilities was as sociated within �ach ethnic 

group wi th different achievement levels , which derived from the social 

class background . Their findings suggest  that some qualita t ive aspec ts of 

cognition are cul turally determined ( through ethnic group membership) , 

while quantitative aspects  within any particular cognitive d omain are. 

determined by socio-economic circumstances . 

Other studies have generally supported t he findings of  the Lesser 

group . For example ,  Marjoribanks ( 1 9 7 2 )  examined the ability patterns o f  

f ive ethnic groups resid ing 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 addit ion,  Marj oribanks 

found that by extending his environmental var iables beyond the standard 

measures of socio-economic status , he was able to reduce the ability 

prof ile differences between the ethnic groups he used . In the domain of 

cognitive development , Feldman (1969) , who s tudied 270 Black , Chinese and 

White subj ects  at  various grade levels and matched for socio-economic status , 

found evidence to support the proposit ion that each of the ethnic groups had 

a unique rate and sequence of cognitive development . 

A s tudy which examined the relationship between ethnic group member­

ship and Witkin 1 s  f ield-dependent -independent d imension of cognitive style 



(which� i t  has been noted above , may reflect an analytic ability ra ther 

than a preference for the analyt ic mode )  was undertaken by Dershowitz 

(1966 ) . The result s  from his sampl e  of 5 0  Je¥rl sh and 3 0  Whit e  boys , 

confirmed his maj or hypot hesis that : 

1 1The pat terns invol�ed in the f ield-dependence-independence 
continuum are affected by specific cul tural de terminant s ,  
and differ from group to group in acco rd �dth select ive 
cultural pressure s .  l i  (Dershowit z , 1966 : 92)  

26 . 

He concluded t hat the diff erences observed in his data were not 

l imited to content , bu t extended to the way in which the environment wa s 

perceived , and that this difference diminished as the strength of ethnic 

ident ity d iminished . 

Som£ support for certa in aspec t s  of the Les ser et al f indings in 

the New Zealand sett ing i s  to be found in a s tudy by Brooks (1973 ) . His 

re search on four-year old Haori and Pakeha children shm·lS that different 

cultures produce different pa t terns of sex d ifferences in abilitie s , but 

overall concluded " . . .  tha t  dif ferences in test p erformance are greater 

between SES group s t han between cultural groups (Maori and Pakeha) " ,  

part icularly for non-verbal test s .  Furt her evidence is to be found in the 

s tudy of New Zealand youths by Chapman ( 1973) . He showed no significant 

d ifferenc e between Maori �nd Pakeha adolescent males on the Witkin f ield­

dependence-independence dimension, despite an expec t�t ion of greather f ield 

dependence amongst the ��ori youths based on the greater degree o f  

dependence which , acc ord ing t o  J .  & J .  Ritchie (1968) , charac terises Naori 

personality pat terns , together with an orientat ion to other s .  As Chapmar.· 

point s out (p . 43) , it may be true that orientat ion to others reflec.t s a 

lack o f  independence ,  bu t it might p on the othe r  hand , s imply ref lec t  a 

d ifferent set of goa l s  and values . 

" So the Maori , though less concerned with individual i sm ,  may 
be a s  analyt ic in thought and percep t ion as the Pakeha , but 
h i s  thought is d irec ted more toward interpersonal rathe r  
than occupat ional or academic goal s . "  (Chapman , 1973 : 43 ) 

As no ted above ( see also Wachtel , 1 968) , the Witkin f ield-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 . ��ile it may be , as Chapman shows , that the soc ial and 

persoanlity characteris tics of Maori culture (as compared to those of 
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Pakeha culture) do not result in any signif icant difference s  in the 

ability to utilise an analytic mode where it is called upon by the 

requirament s of a situa t ion or test ) it may be po s s ible that these same 

characteristics will lend to a preference for a p articular cognitive 

mode . 

These stud ies ,  while not ah1ays concerning themselves with the 

same sets of variables . show that a number of different a spec t s  of  

c ognition , including cognitive style , are related to  environmental 

factors , including both  soc io-economic status and ethnic group membership . 

However ,  the environmental variable s u sed are globel and descriptive , and 

do not of themselves explain behavioural phenomena . Hence some mechanism , 

or set of mechanisms s is  needed to explain the correlations between aspec ts 

o f  cognitive compe tence ( including stylistic pref erences )  and the environmental 

variables . Several researchers have suggested that this mechanism is to 

be found in the quanti tative and qual itat ive nature of mother-chilu inter­

action pat terns , For example , Sheffer & Emerson (1964) were able to d iscern 

f rom their research, three characteristic maternal patterns o f  responding 

to a child ' s  demands :  

1 .  an approach to the infant involving a great deal o f  physical 
contact ; 

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

3 .  an approach whereby the mother uses direc t ive obj ec t s ,  toys , 
or food impersonally to divert at tention f rom herself . 

While these modes of  interaction had no differential effect upon 

attachment behaviour ( in which Shaffer & Emerson \vere primarily intere sted ) , 

they felt that they may be precursors of hab itual interact ion patterns 

that affect later cognitive functioning . An a ttempt to exp lore such a 

contention s with specif ic reference to cognitive style is reported in 

Hess & Shipman (1965 ) . Using the Kagan , Mo ss & Sigel (1963)  tests of 

classificatory behaviour s they found consistent relationship s between soc io­

economic status and cognitive style , both for four year old Negro children 

and their mothers . Middle class mothers were higher on analytic-desc riptive 

and categorical responses , 'qhile low status mothers were  higher on 

relat ional respon"'· � 8 .  With regard to interac t ion patterns , for  the lower 

class mothers j a relat ional conceptual style and restricted speech pattern 

eo-occur , and they c reate : 



a co gn it ive environment in which behavior is controlled 
by status rules rather fuan by at tent ion to the individual 
charac teristics o f  a specific s ituat ion and one in which 
behavior is not mediat ed by verbal cues or by t eaching that 
relates event s to one another and the pre sent to the future . 
This environment produces a child who relate s  to  authority 
rather than to rationale � who , although of ten compl iant , is 
not reflec t ive in his behavior , and for whom the consequence s  
of an a c t  are largely considered i n  terms o f  immed iate 
punishment or reward rather than future effects and long 
range goals . "  (Hess & Shipman , 1965 : 885 ) 

28 . 

The effect s  on the child ren were str iking . Children from all SES 

group s used all cat egorie s ,  but there were substsnt ial assoc iations between 

high SES , and use o f  the analyt ic categor y .  and conversely , low SES and 

the use of relat ional and non-verbal response s . The analyt ic re sponse 

" . . •  correlated with favorable progno s t ic s igns for educability ( such as 

atten t iveness ,  control and learning ability) . . . : r  (He s s  & Shipman , 1965 � 880) 

was almo s t  totally absent from all but the upper-middle class group . 

Hess & Shipman 1 s  descript ion of the cognit ive environment provided 

by lower class mothers can be seen as dysfunc tional to the two ' cognit ive 

dispo s it ions ' described by Kagan et al (1963)  as being fundamental to the 

product ion of analytic re sponse s ,  namely : a tendency to reflect over 

alternative solut ions that are simultaneou sly available ; and the tendency 

to analyse a visual stimulus into component part s .  These ' d isposit ions ' 

then could be seen as provid ing an explanat ion for the dearth o f  analyt ic 

responses found in lower class children by both Hes s  & Shipman and Cohen . 

Al so , it should be noted , t hese ' d isposit ions ' have been descr ibed as 

' co gnit ive styles ' in their own r ight (Kogan , 1971 : 244) . 

To summar ise , the produc t ion of the qualitat ively different response 

modes on the Kagan , Ho ss & S igel Cognit ive Style Test , would appear to  be 

rela t ed to : 

1 .  child rearing patterns (Shaffer & Emer son , 1964) ; 

2 .  the nature of mother-child interact ions (He s s  & Shipman , 1965 ; and 

3 .  the soc ial pat tern into which the child is soc ialised (Cohen ' s  

' shared function 1 environment s ,  1969) . 

It is now necessary to  turn to the New Zealand l iterature in order 

to assess whet her or not any of the above factors would be relevant as a 

source for hypothe sising about Maor i-Pakeha dif ferences in cognit ive style , 

and which in turn may serve a s  explanat ions of Mao r i-Pakeha differences in 
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achievement . 

Child Rearing Prac tices 

There i s  a voluminous literature on cros s-cultural s tud ie s  of 

soc ial isat ion � which has been extended to  New Zealand through a series of 

stud ie s under t he direc t i on of James Ritchie . In t heir work (Ritchie & 
Ritchie , 1970) a compari son is made between Maor i  and Pakeha pat terns o f  

child rearing . Their descript ion of the Maori patt ern of child care in 

early infancy plac es part icular emphas i s  upon the importance o f  phys ical 

touch : 

" The Maori child i s  held and carr ied , goes to sleep in parental 
arms , is not clock f ed er calendar trained . He enj oys the warmth 
of the lap , is passed from receptive hand to recept ive hand • • .  

When t he 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 enj oy 
phys ical sensat ions and to trust physical responses , to relate 
to o thers in mor e  than intellectual terms . "' 

(Ritchie & Ritchie � 1 970 : 132-33)  

For Shaffer & Emer son (1964 ) this would appaar t o  b e  a classic 

example of the f irst  pat tern they descr ibe . By contrast , the Pakeha pattern 

described by t he Ritch ie s ,  does no t place the same emphas is on the 

importance of physical touch . Pakeha patt erns would then , tend to fall 

into the second o f  Shaf fer & Emerson ' s  pat terns , with some falling into 

the third . 

The d if ferent pattern of child rearing practices obse rved for Maori 

childr en ( supported by research f indings for other Polynes ian groups - e . g .  

Hawaii , Tahiti - see Ritchie & Ritchie , 1 970) would seem to  be a l ikely 

contributing factor in later cognit ive funct ioning , and of p otential 

explanatory power in accounting for cognit ive difference s  b etween Mao�i 

and Pakeha children . More so when d i fferent child rear ing p ract ices are 

paralleled by differences in children 1 s  play behaviour ( see for example 

Ritchie & Ritchie , 1 97 0 :  66-68 , 12 9-145) , differences in language usage 

(Benton , i964 ) , and per sonality d if ference s  (Rit chie , 1963 : par�I) . 

The Nature o f  Mother-Child Interac t ions 

There is some overlap here , whereby mat er ial in the previous sect ion 

is also relevant under this heading . Ritchie in his Rakau studies emphas ises 

the role of o lder children in the soc ialisat ion of young Maori children , 
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(Ritchie , 1963 : 1 5 7 ) . Adults  and parent s are seen as interfering and 

d istant reference f igures in the self -conta ined world of the children . 

Control techniques tend to be author itarian and arbitrary ( Ibid) . That 

this pat tern has been transferred int o  urban areas is documented in 

Ritchie & Ritchie (1970 : 143-145) . If this is the cas e ,  urban-rural 

differences in pref erred mode of cognitive style would not be as great for 

the Maori population as for the Pakeha group . The pat tern of child 

rearing described for the Maor is of Rakau would appear to be s imilar to 

the kind of situat ion described by Hess & Shipman (1965)  as dysfunctional 

for the product ion o f  analyt ic response s .  If such differences b etween 

Maor i  and Pakeha in child rear ing practices (as described by Ritchie & 
Ritchie) are related to differences in cognitive style , then it is  to be 

expected that di fferences would be found between Maor i and Pakeha children 

on the cognitive style test . 

Soc ial Pattern 

Some parallels are to be found between what Cohen (1969)  has 

described as a ' shared funct ion 1 environment and the Ritchie ' s  descriptions 

of social environmental factors in the Maori grups they stud ied . They 

report a belief n • • •  in the r ightness of  unguided growth . . . 11 (Ritchie & 

Ritchie , 1 97 0 :  131) , and the separation of the children ' s  world from that 

of  adults .  In add ition , the parent role is viewed in broader terms than 

is true of Pakeha groups ,  extending beyond the b iological parents ,  to 

include uncles , aunts and grandparents , who se homes often bec ome l ike 

second homes to children ( Ibid) . Hence there are a number of 1 1  • • •  parent­

l ike adults� <  (p . 132) , who g ive added security to the grm11ing child . They 

also suggest that the competitive framework of the school put s  pressure 

onto Polynesian children ( in Hawaii as well as New Zealand) which the ir 

socialisation does not f it them to meet , as relationships to peers are 

all important (pp .  135-136) . 

In terms related to cognitive processes Ritchie states : 

"There is  no tradit ion of obj ec t ivity - indeed such an approach 
is negat ively sanctioned as ' cold ' , as unfeeling • • .  In style , 
cognitive processes are rich in affective s ignificance . 

(Ritchie , 1963 : 150-151) 

He goes on to argue that analyt j_c problem 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 to promote difficulties  

for pupil s .  Thus i t  would seem that there i s  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 conduc ive to the product ion of analytic responses . 

The rather diver se body of l iterature surveyed here will now be 

treated as a collection of theoret ical general izations in order to derive 

empirical hypotheses for this study , the f indings from which can then be 

matched against the generalizations from the literature . From a theoretical 

viewpo ints the literature on cognit ive style surveyed in this chapter will be 

taken as provi�ing j ust ificat ion for the basic premise that there is a 

relat ionships between certain aspects of the environments in which children 

are reared , and the frequency of response s in t he various modes of the 

Kagan et al (1 954)  Cognitive Style Test , which such children generate . The 

boundary cond itions for the three hypotheses to follow, are set by the 

parallels between the ��ori pattern of soc ial isation (ss reported by Ritchie , 

1 963 ; and Ritchie & Ritchie , 1970)  and those patterns reported from groups 

el sewhere as being dysfunctional for the product ion of analytic modes o f  

categorization ( Shaffer & Emerson , 1964 ; He ss & Shipman , 1 965 ; Cohen , 1969 ) . 

Another boundary condit ion would be that Maori pat terns of socialisa t ion are 

�if ferent from those of the Pakeha population , as suggested in Ritchie & 
Ritchie , (l970) . 

With these condit ions in mind , a theoret ical general isation can be 

��de in the fullowing terms - the more empirical , obj ective and verbal are 

the soc ialisation processes and pat terns in a grouf the greater is the 

likelihood that children so socialised will prefer an analyti� cognit ive 

style . From observat ions made of Maori socialisation patterns and processes , 

a more spec ific theoret ical generalisation can b e  made , such that - Maori 

children will display a lesser preference for an analyt ic cognitive style 

than will Pakeha children , and conversely a greater preference for a 

relational style . From these theoret ical generalisat ions a number of 

spec ific , derived hypotheses would seem to be log ically entailed . These 
1 3  

are as  follows : 

13 . The se hypotheses follow on in sequence from the four stated at  the 
end of  Chapter 1 .  
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Hypothesis 5 

Hypothe sis 6 

Hypo t he s is 7 

Maori children will give more relat ional responses than 
Pakeha children . 

Pakeha children will give more analytic responses than will 
'M...aor i children . 

Pakeha children will  give more categorical responses than 
will Maor i  children . 

32 . 

A further boundary cond it ion can be taken from S igel ( 1 968 � 5 10)  

who s ingled out rural-urban loca t ions as offering quite different arrays 

of experience and available resources . Another boundary condit ion is set 

by the emphas is on the socio-economic var iable in Hess & Shipman ( 1965)  and 

in Cohen (196 9) , together with t he Ritchies '  suggest ion that environmental 

variables of a socio-·economic na ture may be implicated , at least in part , 

in the patterns t hey describe for the Maor i  (197 0 :  129) . Hence it would 

seem necessary to investigate the intervening effects  of rural or urban 

residenc e ,  and :· ocio-economic status s as follm11s :  

Hypothesis 8 

Hypothesis 9 

Rural children will give more relat ional responses than 
will urban children . 

Urban children will give more analyt ic responses than 
will rural children 

Hypothesis 10 

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

Hypothe sis 11 

Children from low SES families will give more rela t ional 
responses than �-till children from high SES families . 



Hypothesis 12 

Hypothesis 13 

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

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

33 . 

If , a s  suggested by Hess & Shiprnan (1965) and Shaffer & Emerson ( 1 9 64 ) , 

t he quanf ity�of cognit ive st yle response is affected by the nature of parent­

child interact ions , then it would seem not unreasonable to suggest , as a 

further boundary condit ion , that family size , which must have some affect 

on the quantity of parent -child interact ions (if  not on the quality) , may 

a ffect cognit ive style preferences . This may be  particularly relevant for 

Maori-Pakeha comparisons in that Maor i families are on average twice the 

size of Pakeha ones - see Harkcr ( 1 9 7 l (b) ) ,  and Table 4 . 8 .  Also note mu st 

be taken of the warning in Ritchie & R itchie ( 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 hypothese s are included as a check on pos s ible effects  o f  family size 

on preferred cognitive mode . 

Hypothesis 14 

Hypothesis 15 

Hypothesis 16 

Children from large families will give more relat ional 
responses than will children from smell families . 

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

Chilcren from small families will give more categorical 
responses than will children from large famil ie s .  

A further bound ary condit ion, related to  patterns o f  socializet ion 

is the fact that sex differences in cognit ive 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 of categorical and analytic response s  

increases with age at the expense o f  relat ional responses .  Both sexes show 

equal decreases in relational responses , while the number of analyt ic 

responses increases more rapidly f or boys than f or girls , and the number 

of categor ical responses increases more rapidly for girls than for boys 

(Sigel et al , 1967 � 3 ) . In a cros s-sect ional study using Form I pupils at 

one New Zealand Intermediate school , Archer ( 1 9 7 0 :  137-138 ) found the boys 

gave signif icantly more analyt ic responses than girls , while girls gave 

signif icantly more r elational r esponse s than boys . For cat egorical responses , 

no signif icant difference was found , although the trend was in favour of  

boys (Archer , 1 97 0 :  Table VI , p .  1 14 ) . 

With these f ind ings as boundary conditions ,  and the basic premise that 

sex role expectations are largely determined by cultural factors which vary 

soc ializat ion experiences depending on the sex of the child , a theoretical 

general izat ion 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  ind icates con siderable d iscrepancie s 

between the results for boys and tho se for girls . The hypothe ses that sucgest 

themselves from this are : 

Hypothesis 17 

Hypo thesis 18 

Hypothesis 1 9  

Girls will give more  relat ional responses than will boys . 

Boys will give more analyt ic responses than will girls . 

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

Hypotheses 5 to 19 as set out above provide ba sic descriptive material 

from which some t heoretical generalizations can be evaluated . However , 

since the main obj ective is to explore ethnic d ifferences in cognit ive style 

preferenc e ,  the po ssibility that  f ind ing s  associated with other environmental 

hypotheses (8 - 19) , may well affect the interpretat ion of f ind ings 

associated with ethnic group membership (hypotheses 5 - 7) must be considered . 
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Hence a check for interac tion effec t s  i s  necessar y .  First : 

Hypothesi s  20 

and second : 

Hypothe s is 2 1  

The magnitude and d irec t ion of the effec ts of  the 
environmental var iables on response frequency of  the 
dif ferent c ognit ive mode s  will be the same f or both 
Maori and Pakeha . 

The f ind ings assoc ia ted with hypotheses 5 ,  6 and 7 will 
be mod if ied in the hypo thesized d irect ions when control 
is ent ered f or the environmental variables which are 
themselves s ignif icantly related t o  cogn itive s tyle response . 

The hypotheses above are all dealing with frequency d i str ibut ions . 

However , t o  be of u se as  an explanatory concept with regard t o  achievement , 

some sort of  systema t ic relat ionship between achievement and responses on 

the Cognit ive Style Test must be established . The work o f  Kagan , Mos s  & 
Sigel ( 1 9 63 : supra) and of  Gray & Knief (1975 : supra ) will be ut ilis ed t o  

s e t  the expected magnitude and d ir ec t ion of  correlat ions bet\>leen the cognit ive 

s tyle modes and measur es of intell ig�nce and school achievement for the 

sample u sed in this study . Gray and Knie f (1975)  found nega t ive correlat ions 

between relat ional respon ses and both intelligence and school achievement ,  

posit ive correlat ions between analyt ic responses and both intelligence and 

school achievement ,  and no correlat ions between categor ical responses and 

both intell igence and school achievement . Thu s : 

Hypothesis 22  

School achievement measure s and Raven ' s  Progressive Mat r ic e s  
scores will be :  

i .  nega t ively correlated with the number o f  relat ional 
response s ;  

i i .  posit ively correlated wit h the number o f  analyt ic 
r esponses ; and 

iii . not correla ted with the number of cat egorical 
responses . 



Hypothesis 23  

36 . 

The pattern of correlat ions revealed by hypothesis 22  will 
be the same for the Maori  sub-sample as for the Pakeha sub­
sample .  

Hypothesis 24 . 

If differences are found in the pat tern of correlat ions for 
tbe two ethnic groups under hypothesis 23 , then a reconvergence 
will occur when the effects of other environmental variables 
(rural-urban locat ion, age1 sex, SES and family size) are 

part ialled out . 

The hypotheses presented in this chapter will be evaluated against 

the co llec t ed data in Chapter 5 .  At tent ion is now turned to the sampling 

and data collect ion procedures , together with the techniques u sed in th.a 

analysis . 



Chapter 3 

Sampl e j  Da ta Col l ec t i on a nd Data Ana l ys i s  

This chapter ldll 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 subj �c tec . 

The data fo r this s tudy were gathered during the winter term of 1974. 

A total of 679  c hildren were tested from Standard 3 classes drawn from 17 

schoo l s  in the Wanganui and Wellington Education Board areas . In order 

to obtain data from a suf f icient number of Mac ri pupil s ,  and to cause a 
minimum of inconvenience to school s ,  whole classes were tested from school s 

having a minimum of  20% Haori enrolments .  This means that a significant 

sector of the school population were not included in the sample - i . e .  

those children attending schools where Nao ri children form less than 20% 

of the enrolnent .  However , s ince the main purpose o f  this study was to 

compare l1aori and Pakeha children from s imilar environmental circumstances � 

no great loss  is sustaine d ,  excep t that the results v7ill not be generalizable 

to the total New Zealand populat ion . An advantage is  that by adopting this 

p rocedure , some matching (at a macro level ) of the environments of Maori and 

Pakeha children is entailed . 

The school s  themselves range from a large school serving part of  a 

metro politan s tate housing suburb , through schools  serving suburban and 

industrial areas in two regional cent res ,  schools in rural towns , to small 

two to five teacher schools serving scattered rural areas . Some more 

detailed f igures can be seen in Table 3 . 1 .  

The 20% Maori  enrolment criterion , when applied to the metropolitan 

and regional centres resulted in some socio-economic bias in the sample 

used in this study , i . e .  the school s  in those centres with a 20% t-faori  

enrolment were in areas of state rental housing largely occupied by  those 

v7ho se employment places  them in the bottom categories of the socio-economic 

scale ( q . v . ) .  Hence the sample cannot be regarded as representative of the 

New Zealand school population (see Table 3 . 2 ) ,  but it may be pointed out 

again that the sampling p rocedure provides crude matching of school and 

community environments s which is l ikely to lead to underestimates of Maori­

Pakeha differences on various achievement criteria . 
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Table 3 . 1 

Roll Numbers and Pupils T e st e d  for Schools u se d  in Sample . 

School Number of Pupils T e st e d ,  1 974 
X 1 973 AREA Roll Pakeha Maori Other Total 

Metropolitan 400 20 1 7  23 60 

Regional C entre 1 593 86 26 3 1 1 5 

Regional Centre 2 ,  sch . 1 422 46 10 6 62 

s ch . 2  2 1 1 1 6  1 8  2 36 

s c h . 3  1 96 1 7  1 5  1 33 

Small Town 1 587 3 1  2 1  2 54 

Small Town ·2 390 2 1  2 1  42 

Small Town 3 3 6 1  27  16  43 

Small Town 4 305 2 8  1 3  41  

Small Town 5 296 20 10 1 3 1  

Small Town 6 288 2 1  2 1  3 45 

Small Town 7 247 20 1 7  37 

Military Camp S chool 1 96 1 9  7 26 

Rural Ar ea , School 1 1 96 · 9 1 1  1 2 1  

S chool 2 106 10 6 1 6  

School 3 98  6 4 1 1 1  

S chool 4 57 2 4 6 
TOTALS 17 399 237 32 679 



Table 3 . 2  

Comparison of  sample d istribut ions with 1966 c ensus f igures 
in each of  the Elley-Irving (1972)  soc io-economic categor ies 

(Percentages)  

SES Maori Pakeha Total 1 9 6 6  census 
Category sub-sample sub-sample sample d istribution* 

(N=2 12) (N=3 70)  (N=582)  

1 0 . 9 3 . 8  2 . 7  5 . 8  

2 4 . 2  18 . 9  13 . 6  19 . 3  

3 6 . 1  13 . 2  10 . 6  13 . 3  

4 9 . 0  2 7 . 8  21 . 0  28 . 2  

5 1+ 1 .  0 19 . 5  27 . 3  21 . 3  

6 38 . 7  16 . 8 24 . 7  12 . 1  

Total 9 9 . 9  1 00 . 0  99 . 9  100 . 0  

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

Informat ion was obtained from t hree sources � 

1 .  School Recora s :  

sex ; 

age ; 

ethnicity 9 

father ' s  occupation ; 

teacher ratings f rom the prev ious year , by subj ec t area ; and 

teacher ratings f rom the previous year on personality 
dimensions . 

2 .  Headmasters and Teachers :  

Pro gress Achievement Test scores ; and 

a check on informat ion missing f rom the school record card 
or out of date . 

3 .  Pupils :  

number o f  siblings , 

Ravens Progressive Matrices raw scores ; and 

score s  on the three dimensions of the Kagan, Mo ss & S ige1 
Cognitive Style Tes t . 

3 9 .  
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The gathering o f  the data was in two phases . In phase 1 ,  senior and 

post -graduate student assistant s were ut ilized to administer the Cognit ive 

S tyle 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 

record s ,  checking this with school staff � and administering the Ravens 

Progressive 11atrices Test . The complete data set was brought t ogether and 

c oded for computer analysis , as follows : 

Name : It was necessary to keep a record of names in order to 

collate data obta ined from different sources et different t imes . Subj ec ts 

were a s signed a three digit code number for permanent recording on IBM card s .  

School ;  Standard 3 children a t  17 schools were included in the 

sample .  Record o f  the school attended was kept for each subj ect tc  facilitate 

later grouping into a rural-urban var iable - see Appendix 2 ,  Tables A2 . 1  and 

A2 . 2 9 .  

Sex : An important variable for control purposes due to sex 

differences found on the Cognit ive Style Test (Kagan et a l ,  1963 ; Archer , 

1970) , and in school achievement studies in New Zealar.d ( see for example 

Lovegrove , 1966 : 26-28 , 30) - see Appendix 2 ,  Tables A2 . 2  and A2 . 30 .  

Age : Dat e  of  btr.th �vas recorded from school record card s and 

transformed into the number o f  completed months a t  the midpoint of the 

testing programme (June 1st , 1974)  -· see Appendix 2 ,  Tables A2 . 3  and A2 . 31 .  

Ethnicity� A complex definit ional problem exists with such a 

variable (Pools � 1963) . However , since the maj or hypothe se s of this study 

are derived f rom theories which suggest soc ialisat ion patterns as 

determinants o f  some cognitive phenomena , then any strict genetic definition 

of Maor i  as di s tinct from European was unnecessary . In add ition,  e thnic ity 

is a controversial and sensi t ive area and hence could not be raised with 

the children themselves .  Consequently , as a f irst approximat ion , this datum 

was t aken from school records where an entry was made by the headmaster who 

f irst  enrolled the child . Many of the record card s were incomplete in this 

respect ,  and in all cases (whether complete or incomplete)  f inal record ing 

was carried out in consult ation with school staf f , the maj or c riteria being 

the l ife style of the family concerned and the extent to which the child 

was regarded a s  Maori by other s .  In cases where these criteria were unknown , 

but some Maori  anc estry was known , the subj ect was coded as Maori .  r\11 

European children (whether born in New Zealand or not) were coded as Pakeha . 



Other codings \vere for childre� of ChinesE: , Indian , and Pacific Island 

descent , howe�2r numbers were small in these categories ( see Table 3 . 1 )  

and they have not been included i n  the analyses t o  follow . The effec t 
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of  the mult iple criter ia for coding a subj ect as Maori would , if anything , 

underestimate ��ori-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 dhecked with school staff to ensure accuracy and 

· c ontemporaneity . The occupations wer e then classified accord ing to the 

Elley-Irving scale (19 7 2 )  to provide a six point socio-economic status 

index (SES) with 1 indicating the highest SES group and 6 the lowest -

s ee Appendix 2 ,  Tables A2 . 5  and A2 . 3 2 .  

Number of  Siblings : At the t ime the Ravens Test was administered 

the subj ec ts  were asked to note on the ir answer sheets the numbers of 

brothers and s isters they had . These data were used to denot e  family 

size - see Appendix 2 ,  Tables A2 . 6  and A2 . 33 .  

Ravens Progressive Matrices (1938 ) : The Progressive Matrices 

( 1 938 ) , prepared by J . C .  Raven were used as a performance criter ion in 

this study . Raven described the Matrices as : 

�� . . . a test o f  a person ' s  capa �ity at the t ime o: the t est to 
apprehend meaningless figures p resented for his observat ion , 
see the rela tions between them, conceive the nature of  the 
figure complet ing each system o f  relat ions presented , and by 
so do ing , develop a systemat ic method of reasoning . 

(Raven , 196 0 :  1)  

The abs trac t figure complet ion aspect of the test would seem to tap 

some of those areas of cognit ion which are also tapped by the analyt ic 

cognit ive style as described by Kagan , Mo ss & S igel (1963) ( see Chapter 2) . 

Hence the Progressive Matrices (1938) Test was used as a performance test 

for the chE �.ren in the sampl e  in an open ended lvay , ignoring the 

standardized t ime l imits  and using only the raw scores . I . � .  scores were 

not generated as there are no norms for New Zealand nine year olds , and 

the age range o f  children in this study is not great . This test then , was 

used as a measure o f  analytic reasoning ability of a non-verbal nature 

( irrespect ively of how quickly the subj ec t reasoned) to be used as an 

achievement criterion along with Progressive Achievement Test scores and 
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Teacher Rat int:s - see Append ix 2 ,  Tables A2 . 7 and A2 . 34 .  

Cognit ive S tyle Test ; This is a 2 5  item test developed from the 

children ' s  vers ion of the Conceptual Style Test reported in Kagan , Moss & 

Sigel (1963)  - see Arpendix 1 ,  where the t est is reproduced � together with 

the instruct ions used . Archer (1970) used this test on New Zealand school 

children , and found that some items produced only one particular response 

mode from all children in his sample and were thus deleted from his analysis . 

The 25 it ems u sed in the s tudy reported here are the ones Archer left in his 

analys is in order to facilitate d irec t  comparison with the result s  he found 

for the older age group in his study - see Appendix 2 ,  Tables A2 . 8 ,  A2 . 9 ,  

A2 . 10 ,  A2 . 35 ,  A2 . 36 and A2 . 3 7 .  

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

by the New Zealanc Council for Educat ional Research for use in New Zealand 

schools ,  were currently in use at the t ime of data collect ion . They are 

g iven to all children early in each year by school staff . The results , f or 

the children in this study s o f  the Read ing Comprehension test , Reading 

Vocabulary test and the Lis t ening Comprehension Test were c0llected from 

school records .  During sub sequent analys i s ,  the raw scores for the three 

tests  were added together to produce a composite PAT index , for use as a 

criter ion measure of school achievement - see Appendix 2 ,  Tables A2 . 11 ,  

A2 . 12 ,  A2 . 13 ,  A2 . 38 ,  A2 . 3 9  and A2 . 40 .  

Teacher Rat ings : At the end of each year , teacher s are required to 

rate children on a five point scale in a number of subj ect areas � for inclus ion 

on school record cards . At the Standard 3 level � only the first six subj ec t 

areas are required to be considered , altl1ough some teachers rate the other 

subj ect areas as well - see Appendix 2 ,  Tables A2 . 14 to A2 . 24 for a 

list o f  the subj ect areas . The f ive point scale i s  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 teacher s in the 

previous year fer the six maj or subj ect  areas - oral language , wr it ten 

language,  read ing , spelling , writing , and arithmet ic . This index was also 
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used as a criterion measure of  schoc l achievement , although it  should be 

noted that the index has a negat ive direc t ion , i . e .  the lower the index 

score � the higher the achievement level - see Appendix 2 ,  Tables A2 . 14 to 

A2 . 24 and A2 . 41 to A2 , 51 .  

Behavioural Rat ings � Data were also obtained from the school record 

card s on the five point rat ings given by teachers on four personality/ 

behavioural characterist ics for each pupil . These four character is t ics are -

stability,  cooperation , independence and perseverence , with the f ive po ints 

in the rat ing scale having the same meanings as for the subj ect  area rat ings -

Append ix 2 ,  Tables A2 . 25 to A2 . 28 and A2 . 52 to A2 . 55 .  

These data items wer e  coded and conveyed on to IBM computer cards . 

The analysis of the data was under taken us ing SPSS routines ( Statistical 

Package for the Social Sciences) on the Burroug�s B6700 installat ion at 

Massey University.  SPSS is a statist ical package in which a data deck is 

described and labelled . and in which specific stat ist ical routines are 

ava ilable to be called in for use with the data d eck . A full  descript ion 

of this facility is to be found in Mas sey University Computer Unit (no date) 

and in Nie et al (1975) . Specific statis tical �rocedures used in this study 

were as follows : 

CODEBOOK ; for basic frequency distribut ions and descrip t ive statistics 

where appropriate ,  This routine was used for the sample as a whole and 

separately for }�ori and Pakeha sub-samples 

CROSSTABS ; produces c ontingency tables for nominal or ordinal data , 

together with appropriate stat istics such as chi-square . 

BREAKDOWN;; this routine was used to break down scores on interval data 

variables by selected nominal or ordinal categor ies such as ethnic ity 

or SES . I t  produces means and standard deviat ions of the continuous 

variable for each of the nominal or  ordina l categories . 

T-TEST ;  t o  t est the s ignificance of differences found with BREAKDOW1� . 

NONPAR CORR ; non-parametric correlat ion coefficient for the relat ion­

ships between cognit ive style �nd school achievement measures - Chapter 5 .  

REGRESSION ; stepwise option to determine the relat ive contribution of 

various environment al variables t o  school achievement variance - Chapter 4 .  
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This sect ion has 6escribed th� sample 9 the data and the analytic 

techniques used . The next two chapters are devoted to report ing the results  

of the analyses u�derteken . 



�hapter 4 

Achi evement and Ethni city - F i ndi ngs 

This chapter has two purposes . The first is to examine the findings 

relevant to Hypotheses 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 relationship 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 
14 

categories . 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 o ut 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. :Elley-Irving scale ( 1 9 7 2 ) . 

To give groups of comparable size ,  categories 1 to 4 have been classified 

as high , and categories 5 and 6 classified as low . Family siz e  based on 

number of siblings forms an interval scale from which those subj ects with 

3 or less siblings are r�garded 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 descripti ve statistics on the sample used 
in this study . 
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Table 4 . 1  

Scores  on the C omp o site PAT Inde x ,  the C ompo site .Teacher Rating 
Index and Raven ' s  Raw Score s ,  by S el e c t e d  Determine r s ,  ( 2-taile d 

Crit e rion ) . 

Composite Compo site Raven ' s  
Variable P . A . T . T eacher Rating Raw Score s 

N Mean S . D .  N Mean S . D .  N . Mean S . D. 

Pakeha 344 59 . 93 22 .08 387  1 7 . 96 3 . 9 1 370 30 . 9 1  9 . 05 

Maori 1 5 1  47 . 66 1 9 . 67 225 1 9 . 35 4 . 03 2 1 1 25 . 52 9 . 89 

t 5 . 88 * *  -4 . 21 * *  6 . 67* * 

Urban 245 53 . 85 22 . 02 2 6 1  1 8 .32 4 . 09 246 29 . 27 9 . 1 3  

Rural 250 58 . 48 2 1 . 97 3 5 1  1 8 . 58 3 . 94 335 28 . 72 1 0 . 1 3  

t -2 . 34 * *  -0 . 80 0 . 68 

High SES 238 62 . 1 5 22 . 62 267 1 7 . 6 5  3 . 87 26 1 3 1 . 1 5 9 . 24 

Low SES 2 1 8  50 .37 1 9 . 1 6  297 1 9 .G8 3 . 86 273 27 . 1 9  9 . 83 

t 6 . 01 ( + ) 
• •  -4 . 37 * *  4 . 79* * 

Small 287 59 .38 2 1 .70 338 1 7 . 8 1  3 . 89 344 30 .37 9 . 36 family 
Large 170 51 . 58 . 22 .02 232 1 9 . 1 2 3 . 93 237 26 . 90 9 . 86 family 

t 3 . 69 * * -3 . 94 * * 4 . 30* * 

Male 238 53 . 24 22 . 09 289  1 9 .60  3 . 94 . 278 28 . 26 9 - 79 

Female 2 56 58 . 93 2 1 . 82 322 1 7 . 4 6  3 . 80 302 29 . 54 9 . 60 

t -2 . 88 * *  6 . 83 * *  - 1 . 59 

Y ounge st 256 59 . 85 22 .68  307 1 7 . 52 3 . 98 299 2 9 . 85 9 . 48 

Oldest 2 3 1  52 . 25 20 .49 305 1 9 .42 3 . 8 1  280 2 8 . 00 9 . 87 

t 3 . 86 * * -6 . 02 * *  2 . 30* 

( + ) S eparat e  variance e stimate ,  otherwis e  pooled varianc e e stimate .  
* p less than 0 . 05 
* *  p less than 0 . 01  
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The continuous variable o f  age has bE �n dichotomised at the median age . 

The achievement measures have been left a s  continuous measures , and the 

means and standard devia tions of the achievement mea sures on each 

dichotomised category within each of the environmental variables in turn , 

and for ethnicity , have been calculat ed and subj ec ted to a t-test . The 

results of t his procedure are shown in Table 4 . 1 .  

The data in Table 4 . 1  show that for all the independent measures 

u sed in thi s  study , a significant relat ionship i s  demonstrated with some 

o r  all of the achievement measures .  Ethnicity , SES � family size and age 

dif ference can be seen to have quite s trong differentiating effects  on all 

three achievement measures . They favour Pakehas over Maoris , pupils from 

high SES homes over pup i l s  from low SES home s ,  pup ils from small families 

over pupils from large families , and the younger pupils over the older 

pup ils . Sex d ifference favouring girls shows up as a strong differentiator 

for the two school achievement measure s ,  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 two 

achievement measures �  the rural-urban dichotomy produces no s ignificant 

difference .  However , a s  noted in Chapter 3 ,  the urban sample in this study 

was drawn from school s  serving areas of low SES ,  hence it i s  possible that 

an interac t ion effect exists  between rural-urban location and SES . If  this 

is the cas e ,  a more meaningful pic ture of location effects  will emerge if 

rural is compared to  urban within each of the SES dichotomies . The f irst 

part of Table 4 . 2  (ALL) makes such a comparison and the f igures 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 interac t ion occurs , in that s ignificant 

difference between rural and urban pupils on this measure is confined to 

high SES children . For both the Teacher Rat ing index and the Ravens score s ,  

disord inal interaction is occurring - i . e .  for hish SES children those in 

rural schools tend to score bet ter (as on the PAT index) , while for low SES 

children those in u rban schools t end to score slightly better , although it 

should be noted that only for low SES children on the Ravens test is the 
15 

rural-urban difference statistically significant . 

15 . Table 4 . 2  util izes a one-tailed criterion, the directionality being 
set by the rural-urban differences repor ted in Table 4 . 1 .  



Table 4 . 2  

Scores  on Criterion Variable s ,  · by L�cation and SES , ( 1 -taile d Criterion ) . 

Composite 
P . A . T .  

High SES Low SES 
N M S . D . N M S . D .  

Total Sample 

Urban 103 59 . 06 23 .78 1 1 2  48 .78 1 7 . 37 

Rural 135 64 . 50 2 1 . 4 8  1 06 52 . 06 20 . 84 

t 1 . 85* 1 . 26 

Pake ha sub-Sample 

Urban 91 59 . 6 5  23 . 60 6 1  52 . 88 1 7 . 94 

Rural 1 1 8 66 . 25 20 . 68 48 56 . 50 2 1 . 86 

t 2 . 1 5 *  O o 95 

Maori sub-Sample 

Urban 

Rural 

t 

1 2  54 . 58 25 . 77 51  43 . 86 1 5 . 43 

1 7  52 . 4 1  23 . 64 58 4 8 . 3 8  1 9 .38 

<0 1 . 33 

Composite 
Teacher Rating 

High SES Low SES 
N M S . D .  N M S . D .  

107 1 7 . 98 4 . 25 1 26 1 8 . 78 3 o 75 

160 1 7 .43 3 . 60 1 7 1 1 9 . 30 3 . 93 

< 0  1 o 1 5 

91  1 7 . 94 4 . 35 65 1 8 o 37 3 . 65 

1 35 1 7 . 1 5 3 . 44 69 1 9 o 1 3 3 o 79 

< o < + ) 1 . 1 8 

1 6  1 8 . 1 9  3 . 73 6 1  1 9 . 2 1  3 . 83 

25 1 8 . 96 4 . 1 2 1 02 1 9 . 4 1  4 . 04 

0 . 6 1  0 . 3 1  

( + ) Separate variance es timate ,  otherwise pooled variance e stimate u se d .  

* p less than 0 . 05 

Raven ' s  
Raw Scores 

High SES Low SES 
N M S . D .  N M s . n .  

1 05 30 . 34 9 . 23 1 1 2 28 . 60 9 . 02 

1 56 3 1 . 69 9 . 23 1 6 1  26 . 22 1 0 . 27 

<0 1 . 97 * 

89 3 1 . 63 8 . 46 56 29 . 95 8 . 32 

1 32 32 . 6 7  8 . 55 67 28 .03 1 0 o 4 8  

< 0  1 0 1 1  

1 6  23 o 1 9  1 0 o 28 56 27 o 23 9 o 55 

24 26 . 29 1 1 .09 94 24 . 92 9 . 96 

' 

.e o 1 . 39 
.s::­c:o 
. 
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The data pre sented in Tables 4 . 1 and 4 . 2  lend a strong measure of  

support to a c onfident rej ect ion of  Hypo thesis 1 ,  and allow the conclusion 

that the environmental measures u sed in this study together with ethnicity 

ac t a s  significant discriminators on achievement measures . The data also 

suggest that the effects of envrionmental variables on achievement measures 

must take into account interac tion effec ts amongst  t he environmental 

variables themselves . 

The question of  interactions , o f  course , is crucial in the environmental 

deprivation versus cultural difference explanations of the underachievement 

of  Maori pup ils 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 locat ion and so  on . The cultural difference 

model , on the other hand � implies no interaction effect . However ,  before 

looking at this question o f  interactions the effect of the environmental 

variables within each of  the ethnic groups must be evaluated in order to 
check for conformity to the first of  Jensen ' s (1973 : 233) three criteria 

which must be met before such environmental variables can be evoked as 

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

Hypothesis 2 

The direction and magnitude of any differences found under 
Hypothesis 1, will be the same for both ethnic groups 
(one-tailed c riterion) . 

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 respec t ively . 16 

With the PAT index as criterion (Table 4 . 3) the data show tha t  the 

rural-urban location , SES and age variables ,  which were signif icant 

discriminators for the total sample , remain signif icant in the within group 

analysis only for the Pakeha group . For these three variables then , an 

ordinal interaction exi sts  wi th ethnicity - i . e .  the effect of rural-urban 

location , SES and age on PAT 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 cros s-tabu lations of  
a l l  variables used , against Ethnic ity . 
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Tabl e  4 . 3 

Score s on the Composite PAT Index,  by Ethnic Group and Sele c te d  
Determiners , ( 1 - taile d Criterion ) . 

Pakeha Maori 
Variable N Mean s . D . N Mean S . D .  t 

Urban 1 76 56 . 73 22 . 3 1  69 46 . 49 1 9 . 55 3 .34 * *  

Rural 1 6 8  63 . 29 2 1 . 40 82 4 8 . 95 1 9 . 83 5 . 20 * * 

t 2 . 78 * * 0 . 67 

High SES 209 63 . 37 22 . 1 9 29 53 . 3 1  24 . 1 1  2 . 26 *  

Low SES 109 54 . 4 8  1 9 . 75 1 09 46 �27 1 7 . 7 1  3 . 23 * *  

t 3 . 52 * *  1 .4 7 ( + ) 

Small family 235 6 0 . 94 2 1 . 7 1  52 52 . 3 1  20 . 37 2 . 62 * *  

Large family 86 57 . 14 23 . 1 1  84 45 . 8 9  1 9  .. 3 7  3 . 44 * *  

t 1 . 37 1 . 84 *  

Male 1 63 57 . 32 22 . 70 75 44 . 37 1 7 . 85 4 . 76 ( + ) * *  

Female 1 8 1  62 . 29 2 1 . 3 1  75 50 . 84 2 1 . 05 3 . 93 * * 

t 2 . 09* 2 . 03 * 

Younge st 1 93 62 . 84 22 . 55 6 3  50 . 7 1  20 . 6 8  3 . 78 * *  

Olde st 1 4 8  55 . 83 20 .47 83 4 5 . 88 1 9 . 03 3 . 63* *  

t 2 . 96 * * 1 .46 

( + ) Separate varianc e e stima t e , o thewi s e  pooled variance  e stimate .  
* p l e s s  than 0 . 05 
* *  p less than 0 . 0 1  

' 
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Table 4 .4 

S cores on the Composite Teacher Rating Index , by Ethnic Group 
and Selected De terminers , ( 1 -taile d  Criterion) .  

Pakeha 
Variable N Mean S . D .  

Urban 1 80 

Rural 207 

t 

High SES 226 

Low SES 1 34 

t 

Small family 268 

Large family 97 

t 

Male 1 84 

Female 203 

t 

Y ounge st 2 1 4  

Oldest 1 73 

t 

* 

* *  

p le ss than 0 . 05 

p less than 0 . 0 1  

1 8 . 08 

1 7 . 84 

1 7 . 47 

1 8 o 76 

3 . 1 2 * *  

4 . 1 7  

3 . 66 

1 7 . 62 . 3 . 82 

1 8 . 60 4 . 1 6 

2 . 1 1 *  

1 9 . 07 3 . 92 

1 6 . 95 3 . 62 

5 . 54 * *  

1 7 . 28 3 . 96 

1 8 .79 3 . 6 9  

3 . 85* * 

Maori 
N Mean 

·81  

144 

70 

135 

105 

1 1 9 

93 

1 32 

1 8 . 84 

1 9 . 64 

1 . 43 

1 8 . 66 

1 9 . 34 

1 8 . 53 

1 9 . 50 

1 . 70 * 

20 . 53 

1 8 . 34 

4 . 2 1 * *  

1 8 . 09 

20. 24 

4 . 09* * 

S . D .  

3 . 8 8  

4 . 1 0 

4 . 1 1  

4 . oo 

3 . 82 

t 

4 . 3 1 * *  

1 . 82*  

1 . 29  

1 . 75* 

1 . 73* 

3 . 22 * * 

1 . 64 

3 . 35 * * 



Table 4 . 5  

Raven ' s  Raw Scores by Ethnic Group and Selec te d  Det e rminer s ,  
( 1 - taile d Criterion ) .  

Variable 

Urban 

Rural 

t 

High SES 

Low SES 

t 

Pakeha 
N Mean S . D. 

1 6 8  30 . 62 8 . 59 

202 3 1 . 1 5 9 . 44 

22 1 

1 23 

<:0 

32 . 25 

28 . 90 

8 . 51  

9 - 57 

Small family 272 

Large family 9 8  

3 1 . 26 

29 . 93 

8 . 74 

9 . 84 

t 

Male 

Female 

t 

Younge st 

Olde st 

t 

1 76 

1 94 

209 

1 6 1  

1 . 25 

30 . 30 

3 1 . 46 

1 . 23 

3 1 . 34 

30 . 35 

1 . 04 

9 . 24 

8 . 87 

8 . 8 1  

9 . 36 -

Maori 
N Mean S . D .  

7 8  2 6 . 36 9 . 62 

1 33 25o 03 1 0 . 05 

40 25. 0 5  1 0 . 75 

1 50 25 . 79 9 . 84 

72 26 . 99 1 0 . 8 1  

1 3 9  24 . 76 9 . 33 

1 . 55 

1 02 24 . 74 

1 08 26 . 09 

0 . 99 

9 . 75 

9 . 93 

90 26 . 40 1 0 . 1 0  

1 1 9  24 . 8 1  9 . 6 9  

1 . 1 5  

' 
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t 

3 . 48 * *  

5 . 66 * *  

2 . 63 * *  

4 . 1 1 * *  

4 . 83 * * 

4 . 25* * 

4 . 82 * *  

( + ) S eparate variance estimate , otherwise  pooled variance e stimat e .  

* 
* *  

p le s s  than 0 . 05 
p le ss than 0 . 0 1  
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act as s ignificant discriminators of PAT test performance .  A similar 

interact ion effect is shown with family size � this variable demonstrating 

a signif icant discriminatory effect only f or t hP. Maori pupils in the sample . 

Within group sex differences are in the same direc tion and of  the same 

magnitude for both group s .  

With the Teacher Rat ing index as criterion (Table 4 . 4 ) , the data 

show that family size , sex and age are equally effective as discriminators 

for both Maori and Pakeha pupil s ,  SES is a signif icant discriminator only 

for the· Pakeha pupils � as was the case with the PAT index as c riterion . The 

location variable does not act a s  a discriminator for teacher ratings , and 

gives some slight indicat ion of  a disordinal interact ion effec t with ethnic ity . 

With Ravens raw scores as criterion (Table 4 . 5 )  the data show that 

of the .environment al variable s ,  only SES has a signif ica�t effec t , and this 

only within the Pakeha sub-sample . Family s ize , sex and age are similar in 

their non-significance as discriminators for sither group , while SES and 

locat ion give indicat ions of disordinal inte ract ions with ethnicity . 

The possibility of interact ion effec ts between location and SES can 

be checked through further reference to Table 4 . 2  which shows that such an 

interaction is s ignif icant only for Pakehas on the PAT index , where high SES 

children show a s ignificant rural-urban difference while low SES children 

do not . It should be noted f rom Table 4 . 2  that cont rol for rural-urban 

location has in some instances increased the difference in achievement scores 

between high and low SES Maor i  pupils over and above the SES differences 

reported for Maori pupils in Tables 4 . 3 ,  4 . 4 and 4 . 5  where no control for 

locat ion 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 s tatistic 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 locat ion produce a signif icant difference in achievement scores 

tetween high SES and low SES Maori children , hence increasing the conf idence 

with which SES can be discounted as a s ignificant discriminator o f  achievement 

scores for Maori  pupils . I t  can also be pointed out that while SES is a 

signif icant discriminato r  for Pakeha pupils on the PAT index in both rural 

and urban schools , it  i s  s ignificant only 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·-sta tistic generated from data reported in Table 4 .  2 )  

PAT T . R .  Ravens 

t t t 

Pakeha 2 . 01
(+) � 

0 . 65 1 . 17 
Urban 

Maori  1 .  38  
(+) 

0 . 95 1 . 4 7  
- - - - - - - - - - - - - -

** ** ** 
Pakeha 2 . 69 3 . 76 3 . 34 

Rural Haori 0. 72  0 . 50 0 . 5 9 

(+) separate variance estimated used , otherwise peopled variance estimate . 

* p < 0 . 05 

** p < 0 . 01 

Comparison o f  the results for the Teacher Rat ing index (Table 4 . 4 )  

with the results f o r  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 score s . This point will be taken up 

aga in in a later sect ion . 

Table 4 . 7  

Frequency o f  signif icant differences made by environmental variable s ,  

o n  three criterion variable s ,  for two ethnic groups 

( summarised from Tables 4 . 3 ,  4 . 4  and 4 . 5 ) 

variable Pakeha Maor i  

Rural-urban location 1 0 

SES 3 0 

Family size 1 2 

sex 2 2 

Age 2 1 
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The data presented above are to some extent equivocal with regard t 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 differences 

a s  being due solely to unfavourable environmental conditions . This is 

particularly not iceable for SES which is perhaps the most popular ' explanation '  

of  Maori-Pakeha achievement differences ( see Harker s 1973 ; 5 7 ) . Table 4 . 7  

shows that for  all three cri teria SES is  a significant discriminator only 

for  the Pakeha group . For the l1aori group no s ignificant differences are 

f ound between SES and any of  the criter ion variables ,  and in the case of the 

Raven ' s  sco res , some slight indiction of a disordinal interact ion is to be 

found - see Table 4 . 5 .  Hence it appears that the assert ion 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 9 i . e .  high SES Maori children do not score s ignificantly 

better than low SES Maor i  child ren on any of  the criterion mea sures used in 

this  study . Thus the fact that there i s  a disproportionate number of Maoris 

in low SES categories when compared to Pakehas is of little s ignif icance as 

an explanat ion of lower Maori achievement . Certainly , SES does not meet  the 

requirements specif ied by Jensen ( sup�a) as being necessary before a variable 

can be invoked as an explanation of between group achievement differences . 

Similarly� ano ther popular explanat ion of  Maori underachievement 

(Harker , 1973 : 5 7 ) , the preponderance of Maoris in rural localitie s ,  is  

not supported by the data presented here . Only on the PAT index and only 

for Pakehas (Table 4 . 3 ) does rural-urban locat ion act as a s ignif icant 

performance discriminator . On none of the criter ia does it act as a 

discriminator of the p erformance of }�ori  children . Of the o ther 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 ac t as a d iscriminator 

for either ethnic group . The rest o f  the environmental variables (family 

size and age) show inconsistent effects acro ss the three c riteria . For the 

PAT index , f amily size is a discriminator only for the Maori group , while 

age is a discriminator  only for Pakehas . On the Teacher Rat ing index both 

the variable s  are significant discriminators for both ethnic groups , while 
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for the Ravens criterion the two variables do not discriminate within eithrlr 

ethnic group . 

From the data presented here , Hypothesis 2 cannot be accep ted a s  a 

general s tatement o f  the position . Only sex dif ferences operate t o  affec t  

criterion performance in the same way for both Maori and Pakeha pupils . 

Furthermore ;  sex is the only variable which gives any indication of 

sat isfying the criterion implicit in Jensen ' s  first quest ion ( see Chapter 1) . 

Family size and age differences give a similar indication for the Teacher 

Rat ing and Ravens criteria , but give rise to some doubts on the PAT index 

due to indicat ions of an interaction affect vlith ethnicity . Rural -urban 

locat ion and SES are the least satisfactory with regard to Jensen ' s  criterion , 

as on none of the achievement criteria can they be shown to affec t performance 

signif icantly within the Maori group , and they also show interac t ion effec t s  

(both ordinal and disordinal) with ethnic i ty . 

While the rej ec t ion of Hypothesis 2 throws some doubt on the ut ility 

of u sing mo st of  t he environmental variables inc luded here as explanat ions 

of Maori-Pakeha performance d ifferences , the possibility remains that the 

environmental variables will cumulatively account for the differences between 

Maori and Pakeha children . This po ssibil ity can best be checked through 

mul t iple regression analysis . Before proceed ing with such an. analysis it 

is necessary to p rovide an answer to the second of Jensen ' s  quest ions , 

namely that differences do exis t  between Maori and Pakeha children on the 

environmental variables as well as the crit erion variables .  Hypothesis 3 was 

formulated to ac t as such a check.  

Hypothesis 3 

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

For the mea sures of  ach ievement , the top row o f  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 

sco res . It should also be noted from the t-tests in the right hand columns 

of Tables 4 . 3 ,  4 . 4  and 4 . 5 that control for each environmental variables in 

turn does not reuuce Maori-Pakeha differences to a non-signif icant level . 



Variable 

Sex 

Age 

Family S ize 

SES 

Location 

* p < 0 . 05 

** p < 0 . 01 

Table 4 . 8  

Ethnic Differences on Environmental Varibales
1 

Value 

Male 

Female 

To tal 

1'-Iaori 

N % 

1 1 2  4 7 . 7  

1 2 3  52 . 3  

2 35 

Youngest 94 40 . 7  

Oldest 
To tal 

Small 

Large 

Total 

High 
Low 
Total 

Urban 

Rural 

Total 

137  59 . 3  

231 

7 2  34 . 1  

139 65 . 9  

211 

43  20 . 3  

1 6 9  79 . 7  

212 

8 6  36 . 3  

151 63 . 7  

2 3 7  

Pakeha 

N % 

191 4 7 . 9  

207  5 2 . 0  

398  

220  55 . 7  

1 7 5  44 . 2  

395  

272  73 . 5  

9 7  26 . 3  

369 

235 63 . 7  

134 36 . 2  

3 6 9  

1 8 4  4 6 . 2  

214 53 . 8  

398 

Row 
total 

303 

330 

633 

314 

312 

626 

344 

236 

580 

278 

303 

581 

2 70 

365 

635 

0 . 00 

1 6 . 25** 

121 . 7 3** 

103 . 24** 

5 . 61* 

1. These data from Appendix 2 ,  Tables A2 . 29 to A2 . 33 .  
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For t he environmental var iables . Table 4 . 8  shmv-s that for age , 

family size , rural-urban location and SES , significant differences exist 

between Maori and Pakeha sub-groupings of the sample . Sex d if ferences are 

equally distributed in the two 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 behaviour are different within 

Maori cultural patterns f rom those found amo4l.gst Europeans .  Reference to 

Tables 4 . 3 , 4 . 4 and 4 . 5  shows that if there are differences in appropriate 

sex role behaviour b�tw0.en Maori and Pakeha they are not relevant to the 



5 9 . 

achivement pheonomenon • This does no t 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 

�fuori child than for  a Pakeha child . For the other four environmental 

variables , age , family siz e ,  rural-urban location and SES � Hypothesis 3 

�an be firmly rej ec ted , as considerable ethnic differences are shown by 

Table 4 . 8 .  

Having e s tablished significant ethnic differences on the three 

achievement criteria and a maj ority of the environmental variables 

(Hypothesis 3 ) , and notwithstanding the rather weak explanatory powers of 

some o f  the environmental variables within the Maori group (Hypothesis 2 ) , 

it  remains necessary to try to estima te  the effect that controlling for 

all the environmental variables at onc e ,  will have on Maori-Pakeha achievement 

differences . At this point the statist ical method used se far (comparison 

of means through the use of  S tudent ' s  T-Test) , becomes inappropriate as the 

N of each cell b ecomes unbalanced and unacceptably small when control is 

entered for three or more of  the environmental variables , simultaneously . 

The most appropriate method to cope with such c ircumstances is that of 

multiple regression , and Hypothesis 4 has been formulated with this method 

in mind . 

Hypothesis 4 

When entered last in a multiple regression procedure , 
ethnic ity will nake no significant contribution to 
criterion va rianc e .  

Table s 4 . 3 , 4 . 4 . and 4 . 5  show that controlling for environmental 

variables one a t  a time doe s  not reduce Maori-Pakeha achievement dif ferences 

below a statistically significant level , but the tables do indicate that 

the variables �e 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 t1aori-Pakaha differences to zero , or at least to below a 

level of statist ically signif icant difference . Henc e ,  if Hypothes is 4 

cannot be rej ected , the environmental deprivation model gains support f ro� 

this study . If , on the other hand , Hypothesis 4 can be rej ec t ed , then the 

cul tural difference model would be strengthened a s  a pos sible alternative 
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explanat ion . 

To test the hypothesis � the three c riterion variables used throughout 

this chapter have been regres sed separately against six independent variables -

rural-urban locat ion , SES , family size , age , sex and ethnic ity . In order 

to preserve continuity with the previous analyses based on t -test s ,  t he 

independent variables have all been entered intG th2 multiple regression 

in do chotomised form (a s in Table 4 . 1  for example) . By adopt ing this 

procedure , some informat ion is lost , part icularly where interval scales 

( such as age and family size) are so reduced , and consequently the coeff ic ient 

and mult iple regression p roduc ed from such an analysis will be on the 

conservative side . Hovmver ,  the informa t ion lo ss \vill 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 

coeff ic ient of multiple regres sion is of no consequence to the testing of  

the hypothe sis (over and above its reaching a statist ically significant 

level) . 

The data produced from the mult iple regression analyses are 

reported in Tables 4 . 9  (correlation mat rix) , 4 . 10 (PAT criter ion) , 4 . 11 

(Teacher Rat ing criterion) , and 4 . 12 (Ravens criterion) . These data show 

that for all three criteria , a significant but rather small coeff ic ient o f  

multiple regres sion i s  obtained (0 . 3 9 o n  the PAT criterion , 0 . 41 o n  the 

Teacher Rating criterion , and 0 . 29 on the Ravens cri terion) . The data of 

interest in eva luating Hypothesis 4 are to be found in the 3 rd and 4th 

columns of Tables 4 . 10 ,  4 . 11 and 4 . 12 . Column 3 of each table shows the 

squared zero order correlat ion coefficient which gives the proportion of  

the variance i n  the criterion variable which each independent variable makes 

without considering any connnonalit ies or interact ions ¥Tith any of t he other 

independent var iables . 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 word s ,  column 4 

shows the unique contribu tion made by each of the variables independently 

of any indirec t ef fect through ccvariance with others of the independent 

var iables .  To lend support to Hypothesis 4 ,  the variable ' ethnicity ' would 

need to show a zero or non-s ignificant contribution to criterion variance 

in c olulmn 4, despite a significant zero order contribution shot?n in column 3 

of each of Tables 4 . 10 ,  4 . 11 and 4 . 12 . 
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Table 4 . 9  

Zero Order C orrelation Coeffi ci ents ( r )  and Variance Estimate s ( r2 ) 
for Variable s Used  in the Mul t iple Re�r e s sion Analysis ( r  above 

diagonal , r below) . 

PAT TR 

PAT . 69* * 

TR . 4 7 1  

Raven . 278 . 222 

Ethnicity . o6o . 0 1 3 

Location . 0 1 9  . ooo 

SES . o68 . 042 

Family size . 032 . 0 1 9  

Sex . 020 . 085 

Age .032 . o44 

* 

* *  
p less  than 0 . 05 

p less  than 0 . 0 1  

Raven Ethn 

. 53 * *  o 24 * *  

o47* *  . 1 2 * 

. 22 * *  

. 047 

. 002 o OOO 

. o48 . 1 62 

. 0 1 8  . 1 1 0 

.oo6 . ooo 

. 0 1 2  . oo8 

Locn SES family Sex Age size 

. 14 * *  . 26 * *  . 1 8 * *  . 1 4 * *  . 1 8 * *  

. oo . 20* *  . 1 4 * *  .29* *  . 2 1 * *  

. 05 . 22* *  . 1 3 * *  o 08 . 1 1 * 

. oo . 40* *  . 33* *  . oo . 09 

. o6 . 09 . 0 1  . 03 

. oo4 . 2 1 * *  . 03 . 12 * 

. oo8 . o46 . 01 . 14 * *  

. ooo . 001  . ooo . 02 

. 00 1  . 0 14 .020 . ooo 
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Table 4 . 1 0 

Multiple Regre ssion Analysis - P .A . T . 

Crit erion - C ompo site P .A . T . Index 

Mul tiple c orrelation coe fficient ( R )  = 0 . 39* *  

2 R = 0 . 1 5 

F Ratio = 1 2 . 1 8 * *  

zero order ( 1 )  Varianc e ( 2 )  

F varianc e  accoun t e d  for 
Variable Beta to delete  account e d  for when entere d la st 

Ethnicity -0 . 1 5 8 . 14 1  . 060 * *  . 0 1 7 * *  

Location 0 . 1 3 7 o 94 1 . 0 1 9 * *  . 0 1 7 * *  

SES -0 . 1 6 9 . 827 . o6 8* *  . 02 1 * *  

Family size -0 .06 1 . 56 6  . 032 * *  . 003 

Sex 0 . 1 4 9 . 576 .020 * *  .020* *  

Age -0 . 1 4 9 . 74 8  . 032 * *  . 02 1 * *  

* *  p l e s s  than 0 . 0 1  

( 1 )  From Table .4 . 9  

( 2 )  Varianc e  accoun t e d  for when variable X i s  enter e d  last can b e  

calculated from the sum o f  square s o f  the variable when entered 

last ( SSXi ) '  divided by t he total sum o f  square s  ( SSY ) .  SSXi can 

be cal culated by multiplying F to delete  ( Fdel ) from the las t  

2 step in a stepwise  analysi s , by the mean square o f  the r e sidual ( � ) .  

Henc e : 

varianc e ac counte d  for when entered last 

2 F del • � 
= - -

ss
- - - ­

Y 
This i s  equivalent t o  R2 wit h  X entered last , minus R2 without 

X, from the previ ous step ( Kerlinger and Pe dhazur 1 973 : 2 90-295 ) . 



Variable+ Beta 

Ethnicity -0 . 0 1  

SES Oo 1 5  

Family size 0 . 07 

Sex -0.29  

Age 0 . 1 8  
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Table 4 o 1 1  

Multiple Regr e s sion Analysis - T . R .  

Crit erion - C omposite Teacher Rating Index 

R = o . 4 1 * *  

R2-- 0 7 o 1  

F = 1 6 . 23* *  

F 
to delete  

0 . 066 

9 . 463 

2 . 2 1 2  

40 . 909 

16 . 1 97 

Zero order ( 1 )  

variance 
accounte d  for 

. 0 1 3 * 

. 04 2 * *  

. 0 1 9 * *  

. 085 * *  

. o44 * *  

Varianc e
( 2 )  

accounted for 
when entere d last 

. ooo 

. 0 1 9 * *  

. oo4 

. o84 * *  

.033 * *  

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

Table 4 . 9 .  

* p less t han 0 . 05 

* *  p l e ss t han 0 . 0 1  

( 1 )  From Table 4 . 9 .  

( 2 )  , See not e  ( 2 )  o f  Table 4 o 1 0 .  
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Table 4 . 1 2 

Multiple Regr e ssion Analysis - Raven . 

Criterion - Raven ' s  Progr e s sive Mat rices , Raw Scor e s .  

R = 0 . 29 * *  

R2 
= o . o8 

F = 6 . 1 3 * * 

Zero order
( 1 )  Variance ( 2 )  

F variance  acc ounted for 
Variabl e Beta to delete accounte d  for when entered last 

Ethnicity -O o 1 4  6 . 586 .047* * . 01 5 *  

Location o . o4 0 . 588 . 002 . 00 1  

SES -0 . 1 4  7 .349 . o4 8 * * . 0 1 7 * * 

Family size -0 . 04 0 . 696 . 0 1 8 * *  .002 

Sex 0 . 07 2 . 436 . oo6 . 005 

Age -0 . 08 2 . 557 . 0 1 2 * . oo6 

--------- ------ - -

* p less than 0 . 05 

* *  p less than 0 . 0 1  

( 1 )  From Table 4 . 9 .  

( 2 )  See not e  ( 2 )  of Table 4 . 1 0 .  
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With the Teacher Rating index as criterion (Table 4 . 11) , the 

hypothesis is supported strongly . Hence the small out signif icant z ero 

order correlation between ethnic ity and the Teacher Rat ing index ( 0 . 115 , 

Table 4 . 9  - the mean difference between Maori and Pakeha on this index is 

shown in Table 4 . 1) 1  is seen to be spurious when account is taken of 

intervening environmental variables in the multiple regression , which have 

the effect of  reduc ing the amount of  variance accounted for d irectly by 

ethnicity 1 to zero . With the obj ec tive tests as criteria (PAT index and 

Ravens scores - Tables 4 . 10 and 4 . 12)  the hypothesis is  rej ected , as  

ethnic ity st ill makes a significant contribution to variance when entertd 

la st - i . e .  when the effec ts of the environmental variables are semi­

part ialed out . For these two achievement criteria th�n , ethnici�y st ill 

make s a signif icant direct contribution to criterion variance over and 

above its indirec t  effects  through covariance with the environmental 

variables . Hence rej ecting o r  failing to rej ect the hypothesis will depend 

upon which of the criterion variables is regardec as the most appropriate 

measure of achievement - the results of  once only tests , or the considered 

grading of pupils by teachers on a wider set of c riteria which may include 

test performance .  Certainly oc higher levels of the educational system ,  

performance i s  assessed largely throueh test situat ions ( School Certificate , 

University Bursaries and so on) , and �ecause tests tend to be validated by 

ref erence to other test s ,  it could be further argued tha t there would be a 

greater agreement between test scores (PAT and Ravens) taken at age nine 

and , for example , School Certif icate marks at age 15 or 16 than would be 

true for teachers 1  ra tings 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 borne 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-pa�t ialir s for the other vgriables .  As in the previous data , the 

teachers 1 ratings for females and the relatively young are not supported 

at all by the regression data using Ravens scores as criterion (Table 4 . 12)  

nor to the same degree by the regression of the PAT resul ts (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 t eachers are influenced in their ability ratings of  

pupils by other characterist ics such as personal ity and classroom behaviou r .  

Relevant t o  this conj ec ture , dat a  were al so collec ted f rom the pupils ' 

record cards on four dimensions of behaviour - stab�lity � cooperat ion , 

independence and per severence ( see Chap ter 3 ) . If the Teacher Rat ing 

index is regressed against these four behavioural d imensions , together with 

the PAT index and the Ravens scores , some indication will be given of the 

criteria inherent in the Teacher Rating index . The da ta from such an analysis 

are shown in Table 4 . 13 ,  from which it can be seen that 62% of  the variance 

on the Teacher Rating index can be accounted for by the six independent 

variables, indicating a considerable degree of commonality in terms o f  

their effect o n  the criterion index . However , the analysis isolates two 

variables which make contributuions ove r  and above this co�onality -

�amely PAT score and the b ehaviourable variab le labelled ' independence 1 •  

This indicates that in their ratings o f  children teachers are giving 

considerable weight to abilit ies , which are also tapped by t he PAT index , 

and in addition ,  t hey are also giving considerat ion to behavioural phenomena , 

par t icularly to t ha t  labelled ' independence ' .  Such behavioural characteristics 

are , of course , no t directly tapped by the PAT or Ravens test s s and the data 

presented in Table 4 . 13 lend support to the cont ention that teachers are in 

fact influenced in their ability rat i�.1g of children by some behavioural an� 

personality characteristics which the children exhibit . 

Before returning t o  further considerat ion of  the environmental 

deprivation versus the cultural difference models as explanat ions of 

Maor i-Pakeha achievement d if ferences , the rela tionehips between ethnici ty � 

the environ�ental 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 o f  causal theoret ical 

models (provided these models have been pre-specif ied) to find which model 

the data suppor t  best ( see Kerlinger & Pedhazur , 1973 : 305 -33l s for a full 

acc ount) . In addition to testing causal model s ,  path analysis also serves 

to explicate the causal paths through which var ious va riables affect the 

criterion . Figures 4 . 2 �  4 . 3  and 4 . 4  p resent path analysis d iagrams for each 

of the criterion variables in turn . The top diagram of each f igure (a) 

shows a diagram of the environmental deprivat ion model with the zero order 

correlation coeffic ient s shown . The environmental deprivat ion causal 
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Table 4 . 1 3 

Multiple Regr e s sion Analysi s - T . R .  Against Other Achievement 

Criteria and Behavioural Ratings .  

Criterion - Composite Teacher Rating Inde x .  

Variable Beta 

C omposite PAT -0.42  

Raven - O o 05 

Stability O o09 

Cooperation 0 .04 

Independenc e 0 . 25 

Perseverenc e 0 . 1 2 

* p less than 0 . 05 

* *  p less than 0 . 01  

R = 0 . 786 * *  

R2 
= 0 . 6 1 8 

F = 100 . 2 1 5 * *  

Zero order ( 1 )  
· F variance 

t o  delete accounted for 

1 02 . 880 0 . 46 * *  

1 . 792 0 . 23 * *  

3 . 129 0 . 30 * *  

O o 84 1  0 . 20 * *  

2 1 . 82 8  0 . 44 * *  

4 . 65,2 0 . 36 * *  

V . ( 2 )  arJ..anc e 
a c c ounted for 

when entered last 

0. 1 1 * *  

o . oo 

o . oo 

o . oo 

0 . 02 * *  

0 . 00* 

( 1 ) obtained by squaring the zero order c orre lation o f  each variable 

with the criterion . The zero · or&er correlation matrix i s : 

T . R .  PAT Raven Stab . Coop . · Ind . Pers . 

T . R .  0 . 6 8  O o48 Q . 55 o . 45 0 . 66 0 . 60 

PAT 0 . 55 o .4o 0 . 3 1  0 . 52 0 . 44 

Ravens 0 .35 0 . 2 1  o . 44 0 . 38 

Stabili ty o ..-69 0 . 6 3  O o 69 

Cooperation 0 . 54 o . 63 

Independenc e 0 . 75 

Perseverenc e 

( 2 ) See  not e  ( 2 ) o f  Table  4 . 1 0 .  



Figure 4.2: Path A nalysis Diagrams for the relationship of Ethnicity to the Composite 
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Figure 4.3: Path Analysis Diagrams for the relationship of Ethnicity to the Composite Teacher Rating I ndex 
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Figure 4.4: Path A nalysis D iagrams for the relationship of Ethnicity to Ravens raw scores. 
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hypothesis would claim the direct rela t ionship between 8thnicity and 

criterion performance to be spurious ,  and the � real ' causal path to be an 

indirect one via the environment al variables , so that when proper account 

is taken of these other variable s ,  the direct c�usal path will become 

insignificant . 

71 . 

The second diagram of each Figure substitutes the path c oefficients 

for the zero order correlation coefficient s .  These path coeff ic ient s are 

the standardised semi-part ial correla t ion coefficients (Beta weight s) 

obtained from a mult iple regression analysis with  the variables at the causal 

arrow heads as criteria . Where there is  only cne causal arrow leading to 

a variable , the path coefficient is s imply the zero order correlat ion 

coefficient . The path coefficient s  indicate the direct effec t of a 

variable taken as a cause of  some other variable which is taken as an 

effect (Kerl inger & PGdhazur , 1973 : 309-310) . Th� third d iagram of each 

f igure shows a more parsimonious causal model after the removal of non­

significant path links . 

The data from these figures are summarised in Table 4 . 14 ,  which 

clearly shows the basic difference between the Teacher Rating criterion on 

the one hand , and the Pi\T and Ravens criteria on the other . For the 

Teacher Rating criterion , 91% of the zero order ef fect of Gthnicity 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 ethnicity,  while loca t ion 

is not involved as a causal factor at all . 

Hm,.ever ,  for the PAT and Ravens cri teria a considerable degree of 

similarity exists . For Loth , the d irect effect of  ethnicity (63%) outweighs 

the indirec t effec t s .  O f  the ind irect effec t s ,  a s  with the Teacher Rating 

c riterion, SES is the maj or covariate ,  with some small effects through family 

s ize and age . Again ,  sex differences are entirely exogenous to the causal 

model , as  is  location which only a ffects the PAT criterion . 

The path analyses yield then, the same set of conclusions as the 

multiple regressions � and in addition, clar ify t he relative strengths of  

the various causal paths . Only on the Teacher Rating criterion can the 

direc t link between e thnicity and c�iterion variance be eliminated as non­

significant . For the o ther two test criteria ethnicity must remain as a 

significant contributor to variance ,  given the set of independent variables 
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Table 4 . 14 

Dire ct and Indirect  Effe ct s  of  Ethnicity on Achievement Criteria , 

Summarised  from Figure s 4 . 2 ,  4 . 3  and 4 . 4 .  

PAT T . R .  Ravens 

Zero order r with Ethnicity 0 . 24 0 . 1 1  0 . 22 

Dire c t  e ffe c t  of  Ethnicity O o  1 5  ( 62 . 5% )  0 . 01  ( 9 . 1%) 0 . 1 4 ( 63 . 6% )" 

T otal indire ct e ffe c t s ( 1 ) 0 . 09 ( 37 . 5% )  0 . 1 0  ( 90 . 9';6) o . o8 ( 36 . 4% )  

Indire c t  effe c t  through : 

SES ( 2 ) o . o6 ( 2 5 . 0%) 0 . 06 ( 54 . 5% )  o . o6 ( 27 . 3% )  

Family size 0 . 02 ( 8 .3%) 0 . 02 ( 1 8 . 2%) 0 . 01 ( 4 . 5% )  

Age 0 . 0 1  (4 . 2%) 0 . 02 ( 1 8 o 2% )  0 . 01  ( 4 . 5%) 

( 1 )  Zero order c orrelation minus the dir e c t  path c o e fficient . , 

( 2 )  The product o f  the path c o efficients linking the intervening 

variable to ethnicity and to the cri t e rion . The individual 

indire c t  effe c t s  should sum to the t o tal indir e c t  effe c t , 

which with the direct  effe c t  should in turn sum to the zero 

order c orrelation coe fficient . 
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u sed in this study . The not ion of specificat ion e:rror of c our se , would 

allow further hypothesizing , such that the addition of more independent 
18 

variables would further reduce the direct path coefficient � perhaps to 

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

Summa� 

The maj or  purpose of  this chapter has been to provide an empirical 

basis which would allow nn evaluat ion of two separate explanatory models 

which are implicit in much of the literature on the underachievement of 

Maori pupils . The analysis  v7hich used teachers ratings as  the criterion 

of school achievement wa s fully consistent with the environmental deprivat ion 

model , described in Chapter 1 .  This mocel holds that the apparent correlation 

between ethnic i ty and achievement is merely an art ifact of the covariat ion 

of ethnicity with enviror�ental variables such as SES ,  family s ize , rural-

urban location and so en . The Teacher Rating criterion displays precisely 

this pattern of interac t ion with the independent variables u sed in this study. 

From this it  may be conc luded that the teacher s of  the children used in 

this study are quite un1iased , with regard to e thnicity , in ability rat ings 

of their pupils . This lack of an ethnic bias is  not demonstrated \v-hen 

s tandardised test  performances (PAT and Ravens scores) are u sed as criteria . 

With these tv10 criteria the data are not fully consistn1t \vith the 

environmental deprivat ion model , although the �odel goes some way as an 

explanat ion of l1aori-Pakeha difference s .  The covariation of ethnicity 

with the environmental variables does account for some par t  of the effect 

of ethnicity on PAT and Ravens score s . (37 . 5% and 36 . 4% respec t ively - see 
Table 4 . 14 ) , but the maj or part of ethnicity 1 s  effect is independent of t he 

environmental variables (over 60% - see Table 4 . 14 ) . Thus , after the 

environmental deprivation effects  are removed there still remains a 

significant amount of variance in both the PAT anc Ravens tests  attributable 

to some dimension o f  human behaviour which has been cap tured by the Maori­

Pakeha dichotomy used in this study . It may in fact be the cultural differences 

that exist between Maor i s  and Europeans in New Zealand , or more specif ically 

some dimens ions of behaviour which vary ac ross  the ethnic boundary such a s  

a t titude t o  schoo l ,  achievement orientation and motivat ion . Equally it  could 

be hypothesized that the e thnic dichotomy used in this s tudy implies some 

18 . Particularly from the areas of personality9  behaviour and mot ivat ion . 



genetic differences between the two groups which a re relevant to test 

performance differences . However , the data in this study are mute on 

such a distinct ion 7 merely indicating that the environmental depriva t ion 

model does not account for all of  the performance variance between Maori 

and Pakeha children on the PAT index or on the Revens test . 

A further po int to note is that with the exception of  sex 
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differences which show a consistent pattern of interaction with achievement 

criteria within both ethnic groups , none of the other environmental variables 

sat isfy Jensen 1 s  criterion of having an equal effect ( in terms of both 

d irect ion and magnitude) within both the Naori  and the Pakeha sub-samples . 

This is particularly true of SES and of rural-urban location , which quite 

c learly do not have the same eff ec t  on criterion performance for Haoris as 

for Pakehn s .  These f ind ings lend strong support to McDonald r s  contention 

(1975 : 80-81)  that rural-urban locat ion and soc io-ec(\nomic status indices 

are unsatisfac tory i f  used across ethnic group boundaries � and therefore 

that they are inappropriate for use in the establishing of  matched samples 

of Maori and Pakeha children for comparative purposes . 

A f inal point of interes t  f rom the data presented in this chapter 

is the rather small amount of the total veriance on each criterion 

variable that the independent variables together account for - 15% of PAT 

index variance , 17%  of  Teacher Ra t ing variance and 8% of Ravens variance -

see Tables 4 . 10 ,  4 . 11 and 4 . 12 .  The relative effects  of the various 

independent variables selec ted are only opera t ive within these small  

proport ions of  total variance . Hence , although the path analysis indicates 

that the independent effect of ethnic ity on PAT performance is 63% of the 

total effec t  of ethnic ity , it must be remembered that ethnic ity ' s  total 

effec t is  only 6% of total PAT variance - see Table 4 . 10 ,  column 3 .  Thus , 

despite the fact that a great deal of  the d iscussion and debate on the so­

called Maori e�uca tional problem centres around the various environmental 

disadvantages of �fuoris such as predominantly rural res idenc e ,  low socio­

economic statu s ,  large families , later start ing and slower progress through 

schoo l ,  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 both 

ethnic groups far outweigh any differances to be found between the two 

groups of individuals classif ied as Maori o r  Pakeha . The predominant and 
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continued intere st in explaining performance d ifferences in terms of  

environmental factors . may perhaps  be  divert ing teachers and re searchers 

from the much more f ru itful ' cau ses ' of such differences . those that l ie 

within the individual children a s  individuals � rather than as children from 

this ethnic group or  t hat SES category . 



Chap ter 5 
Cognitive Style and Ethnicity - Findings 

In this chap ter the hypotheses derived from the literature surveyed 

in Chap ter 2 will be tested against the data c ollected for this study , and 

the theoretical signif icance of the f indings considered . 

In the light o f  the overseas f indings on cognitive s tyle 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 sco res . In o ther words , if 

in the previous chapter , a cognitive style variable had been entered into 

the multiple regression as an addit ional independent variable , then 

ethnicity ' s unique contribution to PAT and Ravens variance might have no 

longer been s ignificant . 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 theoret ical 

generalization that co gnitive style is a func tion of cultural difference ; 

and , second to see whether or not it is worthwhile to include cognitive 

s tyle as an independent variable in a multi-var iate explanation o f  Mao ri/ 

Pakeha achievement differences . 

The relevant hypotheses are : 

Hypothesis 5 

Hypothesis 6 

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

Pakeha children will give more analytic responses than 
will ��ori 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 o f  the three 

hypotheses . The small differences that are observable in the data are 

in the hypothesi sed direction , but are quite insufficient to rej ect the 



Table 5 . 1  

Number o f  Relat ional , Analytic and Catego rical responses 

on the Cognitive Style Test � by ethnic group , 

( one-tailed criterion) 

Number of  
relational 
responses 

Number of 
analytic 
responses 

Number of  
categor ical 
responses 

Pakeha 
(N = 368)  

Mean S . D .  

11 . 793  5 . 686  

5 . 42 7  3 . 922  

7 . 769  4 . 223  

Maori 
(N -= 207) 

Mean S . D .  

12 . 130 5 . 486 

5 . 314 4 . 102 

7 . 498 3 . 540 

(+) separate variance estimate , o therwise the pooled 
variance estimate used . 

t 

0 . 69 

0 . 33 

0 . 82
(+) 
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null alternative . Thus the theoretical generalisat ion that cognitive 

style is a funct ion of cultural dif ference is not sustained by this study 

of nine year old Maori and Pakeha children . Furthermore , the d egree of  

similarity o f  the response frequenc ies on the cognitive style test  within 

both groups being studied , indicates that styli s t ic preference would make 

lit tle or no further reduction in ethnicity ' s  unique contribut ion to PAT 

or Ravens variance . 

A further theoretical genearlization derived from the literature 

surveyed in Chapter 2 was that cognit ive style is a func t ion of environmental 

variables which have an effect on life style , such as rural or urban 

residence , SES and family size . The effec ts of each of these environmental 

variables on response frequency for the Cognit ive Style Test will be 

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

HyPothes is 8 

Rural children will give more relat ional �espouses  than will 
urban children . 



Hypothesis 9 

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

Hypo thesis 10 

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

Table 5 . 2  

Number o f  Relational , Analytic and Categorical responses 

on the Cognitive Style Tes t ,  by location , 

(one-tailed criterion) 

Urban Rural 
(N = 245)  (N = 330) 

Mean S . D .  Mean S . D .  

Number of  
relational 11 . 029 5 . 612 12 . 5 7 3  5 . 5 30 
responses 

Number  of 
analytic 5 . 943 Lf . 186 4 . 9 7 3  3 . 78 2  
responses 

Number of 
catego rical 8 . 004 4 . 135  7 . 4 24 3 . 86 7  
responses 

Pooled variance es timates used . * p < 0 . 05 
** p < 0 . 01 

t 

3 . 29** 

2 . 91** 

1 .  73* 
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All three of the hypo theses relating rural /urban location differences 

w ith the f requency of responses on each cognitive mode , are supported by 

the data p resented in Tabl e  5 . 2 .  Hence the null  alternative of no difference 

can be conf idently rej ec ted in each case . Rural/ urban differ ences are 

most strongly reflected in the number of relat ional responses , followed 

by analytic responses , with categorical responses least differentiated , 

though st ill at a statistically significant level . 

The hypotheses for  SES and its  effec ts on cognitive �yle were : 



Hypothesis 11 

Hypo the s is 12  

Hypo thesis 13 

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

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

Table 5 . 3  

Number of  Relat ional , Analyt ic and Categorical responses 

on the Cogni: ;ive Style Test , by soc io-econor4ic status ( SES) , 

(one-tailed criterion) 

Number of 
relational 
responses 

Number of 
analytic 
responses 

Number of 
categorical 
responses 

High SES groups 
1 - 4* 

(N = 253)  

Mean S . D .  

11 . 7 79  5 . 919 

5 . 257  4 . 026 

7 . 956 4 . 375 

Low SES groups 
5 - 6 

(N = 272)  

He an S . D .  

12 . 088 5 . 426 

5 . 484 4 . 082 

7 . 390 3 .  710 

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

t 

0 . 63 

�0 

* groupings made from the Elley and Irving (19 7 2 )  scale . 

The data in Table 5 . 3  do no t lend support to any of the SES 

hypothe ses . The number of  categorical re sponses shows the greatest 

reaction to SES differences ,  and the number of  analytic responses is 

in a d irection opposite to that hypothesised . However ,  the reported 

differences are insuffic ient to rej ect the null alternative , and lend 
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no support to the geaaralisat ion that SES affec ts  cognitive style . 

The hypotheses for  family size differences ,  and their effects  on 

cognitive style were : 

Hypothesis 14 

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

Hypothesis 15 

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

Hypothesis 16 

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

Table 5 . 4  

Number of Relational , Analyt ic and Categorical responses 

on the Cognitive Style Test , by f amily size , 

(one-tailed criterion) 

Number of 
relational 
responses 

Number of 
analytic 
responses 

Number of 
categorical 
re sponses 

Less than 4 
siblings 
(N = 320) 

Mean S . D . 

1 1 . 737 5 . 5 27  

5 . 281 3 . 817 

7 . 950 4 . 152 

4 or more 
s ibl ings 
(N = 21.5) 

Mean S . D .  

12 . 061 5 . 671 

5 . 516 4 . 131 

7 . 386  3 . 728 

Pooled variance estimates u sed 

t 

0 . 66 

-< o  

1 . 60 

The data in Table 5 . 4  do no t lend support to any of  the three 

hypo theses , although , as for SES , the categorical responses are more 

pronounced than for the ot�er two modes of response . Again , as for SES , 
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the number of  analyt ic responses show a slight tendency in the direct ion 

opposite to that hypothesised . However , i t  c an be concluded that the 

da t a  in this study do not support the generalisat ion that family size 

af fects cognitive style responses . 

Of t he three environmental variables tes ted in this study , only 

rural/urban locat ion covaries with cognit ive s tyle response frequenc ies . 

Neither SES no r family size covary in this way , thus necessitating a 

revision of  the original theoret ical generalisation (cognitive style is 

a function o f  environmental variables ) ,  to a much more modest statement 

such that cognit ive style covaries with one environmental variable (rural/ 

urban location) but no t with others ( SES and family size) . More emp irical 

generalisations of this type would need to �e established before the 

theoretical generalisat ion could be comprehensively evaluated , and also a 

g reat deal o f  further work is called for to es taulish whe ther covariation 

between a variable such as rural/ urban locat ion and cognitive style 

necessarily implies a funct ional (causal) relat ionship . 

A third theo retical generalisation no ted in Chapter 2 was that 

c o gnitive s tyle would be a function o f  sex role socialisation . The 

hypotheses derived f rom t his generalisation were : 

Hypo thesis 17 

Hypo thesis 18 

Hypo thesis 19 

Girls will give mo re rela tional responses than will boys . 

Bcys will  give mo re analytic responses than will girls . 

There will be no diff erence between boys and girls in 
number o f  categorical responses . 

Tables 5 . 5  shows insufficient difference in the number of relat ional 

responses to enable a rej ec t ion of the al ternative hypo the s is of no 

difference .  The number of categorical responses show no s ignificant 

dif ference ,  thus support ing Hypothesis 19 . Fo r the analyt ic  mode however ,  

a difference in favour o f  boys i s  o f  sufficient magnitude t o  confidently 

support Hypothesis 18 . This finding is in agreement with that of Archer 



Table 5 . 5  

Number of  Relat ional , Categor±cal and Analytic responses 

on the Cognit ive Style Tes t ,  by sex group , 

(one-ta iled c riterion) 

Male 
(N = 2 6 9 )  

Mean S . D .  

Number o f  
relational 
responses 

11 . 729 5 . 6 7 2  

Number o f  
analytic 
responses 

Number o f  (++) 

5 . 838 4 . 191 

categorical 7 . 446 3 . 834 
responses 

Female 
(N = 304) 

Mean S . D .  

12 . 128 5 . 544 

4 . 96 7  3 . 741 

7 . 845 4 . 119 

Pooled variance estimates used . 

t 

0 . 8 5 

2 . 61** 

1 . 20 

(++) two - tailed criterion for categorical re sponses 

** 0 . 01 
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(19 7 0 :  114 ) , who , in addition, found a significant difference in favour of 

girls on the number of relational responses . A slight trend in this 

direc t ion is no t iceable in Table 5 . 5 ,  but nothing like the strong t rend 

shown in Archer ' s  data . I t  must be remembered however , that Archer ' s  

sample compared Form I pupils who were two years ahead o f  the children 

used in the present study . Sigel et al (1967 : 3) may be relevant here . 

They indicate  tha t  the number of relational responses decreases with age 

for both sexes .  Comparison o f  Table 5 . 5  with Archer ' s  Table VI indicates 

that in the New Zealand context the decrease is much more rapid f or boys 

than for  girl s ,  al though it must be remembered that the samples involved 

were drawn from different areas and on different bases . However , the trend 

in the number o f  analytic responses between the data in Table 5 . 5  and that 

presented by Archer are in clo se agreement with the findings of  S igel et al 

(19 67 ) , which suggests that the departure of the New Zealand data from the 

American norms wi th regard to the rela tional 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 t o tal sample , were of 

significance only for the Pakeha group when each ethnic group was analysed 

separa tely . 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 frequancy of the different cognitive 
modes will be the same for both Maori and Pakeha . 

Inspection of the wi thin groups t -statistic s presented in Table 5 . 6  

shows that the two variables which showed signif icant associat ions with 

cognitive style responses for the whole sample (rural/urban for all three 

co gnitive modes  and sex fo r analyt ic mode) , confine their signif icant 

a s sociat ion ent irely to the Pakeha group when a within group analysis is  

made . The equivalent groups in the Maor i  sub-sample show similar trends 

(clo se to statistical significance in three of the four cases) but of  les ser 

relat ive magnitude . As with achievement then , cognitive style is little 

affected by environmental variables when looked at within the �faori sub­

samp le .  In addition, the environmental variables which had no effect on 

co gnitive style responses for the sampl e  as a whole , are equally ineffec t ive 

�nthin each ethnic group , thus Hypot hesis 20 can be rej ected agains t the 

al ternat ive for those environmental variables which have significant over­

all effec t s . 

Similarly it could be argued that controlling for the environmental 

variables may substantially affect the magnitude of the ethnic differences  

on the cognit ive style test - (which were in fac t non-signif icant , see Table 

5 . 1 ) . 

Hypo thesis 21 

The findings a ssocia ted with Hypotheses 5, 6 and 7 ( see 
Table 5 . 1) will be modified in the hypc thesised d irec tions 
when control is entered for the environmental variables which 
are themselves signif i cantly 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 effec t s ) , 



Tab l e  5 . 6  

84 

Wi thin a n d  B e t w e e n  Group Di f f e r e n c e s i n  Number of R e la t i o nal , Analy t i c  

and C a t e g o r i c a l  R e sp o nse s on t h e  C o gni t iv e  Style T e s t , b y  Lo c a t i o n , 

F amily Si z e , SES and Et hni ci ty , ( 1 - tail e d  C r i t eri on ) .  

Variable 
Pakeha 

N Mean S . D o  

Relati onal R e spon s e s 

U rban 

Ru ral 

Wi thin group t 

1 6 7  1 0 . 868 5 . 5 1 2  
201 1 2 . 562 5 o 72 8  

Ma ori 
N Hean S . D o  

7 8  1 1 . 372 5 o 84 2  

1 29 1 2 o589 5 o 22 9  
1 . 55 1 

------ ----·------

Smal l family 254 1 1 . 6 73 5 . 657 
Large family 93 1 1 o 742 5 . 72 2  
Wi thi n  group t 0 . 1 00 

High SES 2 1 5 1 1 . 800 5 . 94 8  

Low SES 1 26 1 2 . 048 5 . 33 5  
Within gr oup t 0 . 386 

6 6  1 1 . 985 5 . 03 1 

1 22 1 2 .303 5 . 64 4  
0 . 382 

38 1 1 . 658 5 . 832 
146 1 2 . 1 23 5 . 522 

o. 457 
------------- - -- - -

Hal e 

F emal e 

1 72 1 1 . 599 5 - 775 
1 96 1 1 . 964 5 . 6 1 6  

Within gr oup t 

Analyt i c  Re spo nse s 

U rban 

Rural 2 0 1  
Wi t hin gr oup t 

Small family 254 

Large family 93 

Wi thi n gr oup t 

High SES 2 1 5  

Low SES 1 2 6  
Wi t hi n  g r oup t 

0 . 6 1 4  

5 . 946 3 . 9 1 8  
4 . 995 3 . 8 8 1  
2 . 327* * 

5 . 2 87 3 · 7 9 1  
6 . 000 4 . 399 

1 . 386 ( + ) 

5 . 265 4 . 001  

5 o 556 3 . 935 

0 . 652 

97 1 1 . 959 5 . 506 

1 08 1 2 . 4 2 6  5 . 424 

0 . 6 1 1  

78 5 - 936 4 . 735 

1 2 9  4 . 938 3 . 635 
1 . 5 99 ( + )  

6 6  
1 2 2  

3 8  

1 46 

5 . 258 3 . 947 
5 o 1 4 8  3 o 893 

< 0  

5 . 2 1 1  4 . 21 8  

5 . 425 4 . 2 1 8  

0 . 279 
-- - -- - --------�----

Mal e 1 72 
Fema l e  1 96 
Within gr oup t 

5 . 878 4 . 1 93 

5 . 03 1 3 . 63 2  

2 . 057 ( + ) .  

97 5 . 753 4 . 208 
1 08 4 . 85 2  3 . 945 

B e t we e n  
group t 

o . 65 

O o 04 

0 . 4 1  

O o 72 

< 0  

0 . 1 1  

0 . 50 

0 . 69 

0 . 05 

1 . 50 

o . o8 

O o 26 

0 . 23 
o . 4o 

/c ont . /  



cc:��gori c a l  

Urban 

Rural 
\'Ji th-i n group 

S! --·a l l  fa l.!li l y  

Lar ge fCJf""!ily 

Wi t hin group 

H i gh SES 

Low SES 

Tab l e  5 . 6  ( C ant o ) 

R e sp on se s  

1 6 7  8 . 1 92 4 . 2 9 8  

2 0 1  7 . 4 1 8  1+ . 1 3 8  

t 1 . ? 95 * - ---" ·- - -

254 8 . 0 1 6  4 . 34 0  

93 7 . 2 58 3 . 856 

t 1 . 4 83 

2 1 5 7 . 926 4 . 394 

1 26 7 - 3 97 4 . 0 6 6  

78 

1 2 9 

·-

6 6 

1 2 2  

-- --- -· 

38 

1 4 6  

-

7 . 603 
7 . 434 
0 . 332 - - --
7 . 6 97 

7 . 484 

0 . 393 ----- -.. 
8 . 1 32 

7 . 384 

8 5 . 

3 - 757 1 . 0 4  

3 . 4 1 6  < 0 ( + ) 

3 . 34 7 0 . 6 5 ( + ) 

3 .  6L� 1 < 0  

4 . 3 1 9  0 . 2 7 

3 . 388 0 . 03 \. + J 

Wi t hi n  g r o u p  t 1 o 1 02 0 oa , C + ) 
0 ./ ./ 

l''iale 1 72 

Female 1 96 
V'Ji thin gr oup t 

7 . 547 4 . 059 

7 . 964 4 . 36 3 
0 . 946 

- - � � - r - ·----· ----- - ·--- -

-----·-·-·- -

9 7  7 . 268 

1 08 7 . 630 

0 . 73 1 

3 . 4 1 1  o . 6o ( + ) 

3 . 644 0 . 7 1 ( + ) 

- - ---· ---<r»• ____ _, _  -- -
( + ) 

Separa t e  varian c e  e s t ima t e , o t h e r�i s e  p oo l e d  v arianc e e s t ima t e  

* 

* * 
p le s s  t han 0 . 05 
p l e s s  than 0 . 0 1  
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produces no significant ethnic difference on any of the cognitive modes . 

However , the possibility of interac tion 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 l�ast contribut ion 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 attemp ts to identify within the sample being studied , the 

prec ise location of any ethnic difference in .cognitive style response modes , 

and for  which of the ethnic groups these locations are most signif icant . 

Overall � the three parts of Table 5 . 7  are almost prec isely evenly divided 

with 11 o f  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 

(par t ( i )  of Table 5 . 7 ) females from large fa�ilies living in urban areas 

show a t rend in favour of Maori pupils . Conversely , this same group show 

a signif icant trend in favour of Pakeha pup ils on the number of  analytic 

responses . Closer inspec tion of the data indicates that it is  the Pakeha 

girls concerened who are the except ional group . They are quite not iceably 

polarized between relational and analytic responses , having the lowest 

relational sco re of any group ( 9 . 5 19 , Table 5 . 7  (i ) ) , and the highest 

analytic score ( 7 . 407 , Table 5 . 7  ( ii) ) , Thi s  extreme response set of the 

Pakeha group concerned accounts for two o f  the four significant �hnic 

differences , as the scores of the equivalent Haori group do not show this 

extreme reaction and are no t noticeably d ifferent from the other Maori 

sub-group s . Two other signif icant ethnic d ifferences are to be found . 

Analytic responses favour Pakeha males from large families in rural areas 

(Table 5 . 7  (ii) ) ,  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 o f  24 comparisons and with the remaining non-significant 

differences being equivocal with regard to directionality , it would be 

unwarranted to modify the f indings reported for Hypo theses 5 ,  6 and 7 

which suggest no systematic relat ionship be tween ethnicity and preferred 



Tab l e  5 . 7 ( i )  
Numb e r  o f  R e l a t i o nal Re sp o n s e s o n  t h e  C o �ni t i v e  S t y l e  T e s t , by Locat i o n ,  Fami ly S i z e , S e x  and 

Lo c .  

U rban 

Rural 

No . o f  
siblings 

� 3 

> 3 

� 3 

:::>- 3 

Et hni c Group , ( 1 -tail e d Crit e r i o n )  • 
- ____ ¥_M .. .. _ __.. _... ..... _____ . ... - - -·-· --- --�··· ••Oo - ... 0000 · -·· -· ....... -

Pak eha 
S e x  N Mean 

· -··-------· 4-·- --- ---- ----

Mal e  50 1 0 . 300 

Female 62 1 1 . 2 1 0  

Within group t 0 . 845 
-----

Mal e  1 7  1 0 . 64 7  

F emale 27 9 . 5 1 9  

Within gr oup t ...:::::: o 

Male 6 8  1 1 o 897 

F emal e 74 1 2 . 7 84 

Wi tnin group t 0 0 94- 6  

Mnlc 26 1 3 . 000 

Female 23 1 3 . 73 9  

Within g r oup t 0 . 4 '1 6  
- --

;' 
S . D .  

5 . 4 82 

5 . 806 

5 . 3 84 

4 . 1 54 

5 . 7 1 8  

5 o 45 8  

6 . 536 

5 . 8 1 7  

. . -- - - --- --------- -

Ma ori 
N Mean 

1 1  1 2 . 000 

1 1  9 . 636 

.0:::: 0 

24 1 0 . 6 25 

27 1 2 . 259 

0 . 957 

1 8  1 1  o 94Ll-

26 1 3 o 000 

O o 72 1  

36 1 2 . 86 1  

34 1 3 o 235 

0 . 302 
( + )  S epara t e  variance 8 8 tima t e ,  o t he r wi s e  p o o l e d  var ian c e  e s tima t e . 

S . D .  

5 . 235 

5 . 6 9 7  

5 o 962 

6 0 1 9 9  

4 o 952 

4 o 656 

5 . 6� 2  

4 . 6 32 

B e t we e n  grp . 
t 

0 . 93 8  

<:: 0 

...:::: o 

1 o 908 ( + ) ,.. 

0 . 03 2  

O o 1 80 

< O  

< O  

· ··--- ---- -· -

CO 
-...J 



Table 5 . 7 ( ii )  

Numb e r  o f  Analy tic Re sp o n s e s by Lo cati o n , Family S i z e , S e x  and Ethni c G r oup , ( 1 - tail e d  Cri t e ri o n ) .  

No . o f  
L o c . siblings 

� 3 

Urban 

> 3 

� 3 

Rural 

> 3 

S e x  

Mal e 

F emale 

Wi t hin group t 

Mal e 

F emal e 

Within group t 

Male 

F emal e 

Wi t hin group t 

Male 

F emale 

Wi t hin gr oup t 

N 

50 

62 

1 7  

2 7  

6 8  

74 

26 

23 

Pakeha 
Mean 

6 . 1 00 

5 . 258 

1 . 1 8 1  

6 . 8 82 

7 . 407 

.c::::: o 

5 - 794 

L1- • 2 97 

2 . 3 79 * * 

5 . 4 6 2  

4 . 304 

0 . 953 

S .  D . •  

3 - 950 

3 . 585 

4 . 999 

3 . 8 85 

---· - ··----- . .  --· ---- ------

Ma o ri 
N Mean 

1 1  

1 1  

24 

27 

6 . 63 6 

5 . 000 

o . 8o8 

7 a 333 

4 . 852 

1 . 856 * 

S . D .  

5 . 3 72 

4 . 025 

5 . 1 1 3 

4 . 435 

B e t w e e n  gr oup 
t 

< o  

0 . 2 1 6  

.c::: o 

2 . 252* 

-·-·-- --- - - -- ------· - - ··-- - - ·- - · ·-----------

11- . 098 

3 . 3 9 1  

4 . 950 

3 . 26 7  

1 8  

26 

36 

34 

5 . 1 1 1  

4 . 8 85 

0 . 224 ( + )  

4- . 694 

4 . 08 8  

0 . 938 

2 . 54 1  

4 . 1 3 1  

3 . 060 

2 . 26 1  

0 . 8 78 ( + )  

.c:::: o 

1 . 720 ( + ) * 

0 . 295 

- -- ·-·---- ·- --.. -------.. - ------- - -.. · -·----------

( + )  S epara t e  varianc e e s tima t e  u s e d ,  o the rwi se p o o l e d  varianc e e s tima t e . 

* p l e s s  t han O o 05 
* *  p l e s s  than 0 . 0 1  

00 
00 



Table 5 . 7 ( iii ) 

Numb e r  o f  Cat e gorical R e sp o ns e s ,  by Location , Family Size , S e x  an d Ethni c G r oup , ( 1 - taile d Cri t e ri on ) . 

Lo c .  

Urban 

No . o f  
siblings 

� 3 

S e x  

Male 

Female 

W " th " t ( ++ ) 
J. J.n group 

Pakeha 
N Mean 

50 8 . 600 

62 8 . 500 

- 0 . 1 1 8 
---------· -·- - ----- - ·----·-

Male 
>3 

F emale 

Wit hin group t 

1 7  

2 7  

7 . 4 ? 1 

8 . 074 

0 . 5 1 3  

S . D .  

3 . 9 1 2  

4-. 8 2 1  

4 o 079 

) o 6 1 5  

N 

1 1  

1 1  

24 

27 

Ma ori 
Mean 

6 .  36lf-

1 0 . 273 

2 o 722 * *  

7 . 000 

7 . 704 

0 . 6 92 ( + ) 

S . D .  

3 . 295 

3 . 438 

2 o 554 

4 o 53 9  

B e t w e e n  gr oup 
t 

1 . 759 * 

< 0  

0 . 42 1 ( + ) 

O o 33 1  

- --·----------------· ··-----------

� 3 

Rural 

> 3 

Male 6 8  

F emal e 74 

Within gr oup t 
-------

Male 

Female 

---- -- . 

26 

23 

Wi thin group t 

7 . 324 4 . 1 1 6 1 8  7 o 944 

7 . 85 1  4 o 3 7 5  2 6  7 o 000 

0 . 73 8 - 1  o OO�· 

6 . 538 4 . 042 36 7 o 4 '1 7  

6 . 957 3 . 80 8  34 7 o 6Lr 7  

0 . 3 72 0 . 264 

( + ) Separa t e  varianc e e s timat e ,  otherwise p o ole d varian c e  e stima t e . 
( ++ ) 2- tail e d  c ri t er ion for wi thin group t ' s  on S e x - s e e  Hyp o t h e s i s  1 9 o  
• p l e s s  than 0 . 05 
* *  p l e s s  than 0 . 0 1  

-- - .•. -· --· ·  - --- ----- ·--

3 . 334 

2 . 8 7 1  

4 o 003 

3 . 22 8  

< O  

1 o 1 22 ( + ) 

<:: 0 

< o  

·- ·- -- - �- --- .... . -

CO 
1.0 
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mod e  of cognit ive s tyle . 

Hypotheses 5 to 21  have been concerned with exploring and 

elaborating a t heoretical relationship between environmental variations 

( to gether with ethnicity) and cognit ive style . No considerat ion has been 

given to achievement and it s rol� as a criterion variable . I t  is possible 

that despite no relat ionship between ethnic ity and cognitive style , the 

relationship be tween cognit ive style and achievement may vary within 

each of the ethnic groups u sed in thi s study . Hyp otheses 22 and 23 were 

formulated to test this possibility , using the f indings of the Gray & Knief 

study (1975 , supra) as empirical generalisations to set the d irec t ionality 

of Hypothesis 22 . 

Hypo the sis 22 

School achievement measures  and Ravens Progressive Matrices 
scores will be : 

(i )  nega t ively correlated with the number of  
rela t ional responses ;  

( ii) positively co rrelated with the numbe r of 
analytic responses ; and 

( iii) not correlated with the number of categorical 
responses . 

Table 5 . 8  shows that for all the sub-scales of the Teacher Rat ing 

Index ( together with those subj ect  areas rated by teachers but no t included 

in the Index) , for the sub-scales of the PAT Index and for Ravens raw 

sco res , the correlations with the three cognit ive modes are in accord with 

Hypothesis 22 . While the correlations are not large they are consistent 

and show a tendency to polarize on a relat ional-analytic dimens ion , with 

categorical re sponses falling between the two extremes .  The f indings are 

generally in line with those of Gray & Knief as outlined in Chapter 2 ,  for 

f if th grade American children . Hypothesis 23  was formulated to test the 

stability of the findings for hypothesis 2 2  within each ethnic sub-sample . 

Hypo thesis 23 

The pattern of  co rrelations revealed by Hypothesis 22  will be 
the same for the Maori sub-sample a s  for the Pakeha sub-sample . 

Table 5 . 9  contains the same data items as Table 5 . 8  broken down for 



9 1 . 
Tabl e  5 . 8 

C o rr e lations o f  Achieyene n t  Cri t e r i a  by Re sp o n s e s  on the Cogni tive 

S t y l e  T e st - Kendall 1 s T for Sub j e c t s Rat e d  by T e ac h e r s , Spearman ' s  

r for PAT a n d  Raven ' s S c ore s ( 1 - tai l e d  c ri t e ri on for Relati onal 

a n d  Analy t i c  Re spon s e s , 2-tai l e d for Ca t e sori cal ) . ( 1 ) 

Cri t erion N 

Subje c t s  Ra t e d  by Tea c r:ers 

0-ra_l language 560 

Wri t t e n  lan guage 56 1 

R eading 56 1 

Spe lling 560 

Wri ting 56 1 

Arithm e t i c  56 1 

S o c ial s tu di e s  254 

Nature S tu dy 24 9  
' 

Art and Craft 2 1 9  

Mu sic 2 1 1 

P . Ed o  2 1 2  

PAT Raw S c o r e s 

Readin g 4 74 C omp r e h e n s i o n  

R e a ding 4 87 V o c abulary 

Li s t ening 4 7 1  C omprehension 

Rav en ' s Raw S c or e s  

534 

* p l e s s t tan 0 . 05 

* *  p le ss ttan 0 . 0 1  

R e lati onal 
re sponse s  

-0 . 04 

-0 . 03 

-0 . 06 *  

-o . o4 

-0 . 02 

-0 . 04 

-0 . 06 

-0 . 03 

-0 . 09* 
-0 . 0 8 *  

-0 . 0 1  

-0 . 06 

-O o 08 *  

- 0 0 0 8 *  

Ca t e gori cal 
r e spons e s  

-0 . 01 

0 . 02 

o . o6 *  

0 . 05 

o . oo 

0 . 0 1 
0 . 05 

o . o4 

0 . 02 

0 . 07 

0 . 05 

o . o8 

o . o4 

0 . 03 
- --- -- - --- - - - - - --- ---

Analyt i c  
r e spons e s  

0 . 05 *  

o . o3 

0 . 05 *  

0 . 03 

0 . 01 

0 . 07 * * 

0 . 09*  

0 . 01 

O o  1 5 * * 

o . o4 

O o 07 

0 . 02 

o . o8 •  

0 . 09 *  

0 . 1 1 * *  

( 1 )  Signi fi c an c e  c ompu t e d u sing : T z = 
/2(2N + 5) 

N . 9N(N- 1 )  

for Ke ndall ' s T ;  

and t = r�- 2  s 2 1 - r s 

for Sp e arman ' s r ( Si eg e l  1 956 : 22 1 and 2 1 2 ) . 
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Tab l e  5 . 9  

C o rrela t i o n s  o f  Achi e v em ent Cri t e ri a  b y  Re spon s e s  o n  the C o gni tive 

S t yl e  T e s t , b y  E t h ni c  Gr oup - Ke n dall ' �  T for T e a c h e r  Rat ing s , 

Sp e arman ' s r f o r  o tter s , ( 1 - t a i l e d  for Rela t i onal and Analytic , 

2 - tail e d  for C a t e gori c aJ ) . ( 1 ) 
--- -- ---

N 
Criteri on p M 

Subj e c t s Ra t e d  b;y T e a c h e r s  

Oral langua g e  360 200 

Wri t t e n  lan g . 36 1 200 

Reading 36 1 200 

Spe lling 36 1 1 99 

Wri t i n g  3 6 1  200 

A ri t tme tic 36 1 200 
\. 

1 63 S o c ial s t u di e s  9 1  

Nature s tu dy 1 62 87 

Art and Cra f t  1 37 82 

Hu sic 1 35 76 

Phys . E d . 1 34 78 

PAT Raw S c o re s 
Reading 329 145 C ompre h e n s i o n  
Rea ding 332 1 55 Vo c abu lary 
Li s t e ning 325 146 C ompr e h ension 

Rav en ' s  Raw S c o r e s 

347 1 88 

* p l e s s  t han O o 05 

* *  p l e s s  than 0 . 0 1  

-

R e l a t i o nal 
p M 

- O o 04 - 0 . 0 1  

-0 . 09* *  o . o8 *  

-0 . 07 *  o . oo 

-0 . 07 *  o . o2 

-0 . 04 0 . 02 

-0 . 1 0* * 0 . 07 

-0 . 08 0 . 02 

-O o 02 o . oo 

-O o 1 0 *  - 0 . 08 

- 0 . 06 -O o 1 3  

Q . o4 -0 . 09 

-0 .09 o . oo 

-0 . 1 5 *  * 0 . 05 

-0 . 14 * * -0 . 0 1  

-0 . 1 0 *  0 . 02 

( 1 )  S e e  n o t e  ( 1 )  o f  Table 5 . 8 .  · 

- � - - - - - - -· --- - --- - - - - ·---------·----·- - -

Cate gori c al Ana ly ti c 
p M p M 

- --- - - .  

o . oo -0 . 02 0 . 07 *  0 . 01 

0 . 05 -G . 05 o . o8* -0 . 06 

0 . 07 *  0 . 03 o . o6 -0 . 0 1  

0 . 05 o . o4 0 . 07 *  -0 . 04 

0 . 02 -0 . 02 0 . 02 -0 . 03 

o .o6 - 0 . 07 0 . 1 1 * * -0 . 0 1  

0 . 07 0 . 02 O o 14 * * -0 . 03 

o . o5 O o 01  o . o4 -0 . 07 

O o 08 -0 . 08 0 . 13*  0 . 1 9 *  * 

O o  1 0  0 . 02 0 . 03 0 . 07 

o . o6 -0 . 03 o .o6 O o 09 

0 . 10 0 . 0 1  0 . 05 -0 .03 

0 . 1 2 *  0 . 0 1  0 . 1 5* * -0 . 02 

0 . 09 -0 . 05 0 . 1 1 * o . o6 

o . o6 -o . o5 o . 1 1 *  o . o8 



each e thnic group separa t ely . Inspection o f  Table 5 . 9  shows that the 
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pat tern of  correlat ions found for the whole sample is  maintained in the 

sub-sample analysis only for the Pakeha group . The Maori group shows no 

such cons istency, with the co rrelat ions fluc tuat ing around zero . Hence 

rej ect ion of Hypothesis 23 seems reasonable , but mu st be regarded with some 

caut ion due to the rather weak associations inherent in the small correlations , 

as  against the cons istency of the direc tionality for the Pakeha sub- sample 

and the indeterminancy of the Maori sub-sample . 

As with previous f indings in this section � the possibility exist s 

that the differences between Maori and Pakeha with respect to the 

correlat ions 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 contro lling for the effects  of  o ther 

environmental variables through partial corre lation . 

Hypo thesis 24 

If diff erences _ are found in the pat tern of correlat ions 
for the two ethnic groups under Hypothesis 23, then a 
reconvergence will occur when the effects  o f  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 Rat ing Index , 

rather than separa te analyses for each individual subj ect rated by the 

teachers . Similarly , Table 5 . 11 reports data for the PAT Index . 

From Table 5 . 10 it can be seen that controll ing for environmental 

variables through partialling tends to exacerbate the differences between 

the Maori and Pakeha sub-sample correlations between the Teacher Rat ing 

achievement criterion and cognit ive style score s .  Certainly no reconvergence 

take s  place as the correlation coefficient s  are j ust  as far apart after 

partiall ing as they were before - in fact slightly further apart . A 

similar trend is observable in Table 5 . 11 for the PAT Index where , aga in , 

partiall ing does no t bring about any convergence of the correlation 

coeff icient s ,  and in Table 5 . 12 for Ravens scores . For all three achievement 

criteria Hypothesis 24 is rej ec ted as no convergence of the correlation 
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Table 5 . 10 

Correlations and partial correlations between the composite teacher 

rat ing index and s cor�s on the Cognitive S tyle Test , by Ethnic Group � 

(one-tailed criterion) 

Correlations 

Zero order r 

First order partial 
for age 

First orde r  partial 
for sex 

First order partial 
for SES 

First o rder partial 
for family size 

First order part ial 
for rural-urban 

Fifth order partial 
for all above 

* p = 0 . 05 

** p = 0 . 01 

Relat ional 
p 1-1 

(N -= 272)  (N = 1 0 7 )  

-0 . 16** (+) 0 . 07 

-0 . 13* 0 . 10 

-0 . 19** 0 . 0 7 

-0 . 16** 0 . 08 

-·0 . 15** 0 . 07 

-·U . l7** 0 . 07 

·-0 . 1 7** (+) 0 . 11 

Categorical Analytic 

p M p M 

0 . 10 -0 . 04 0 . 12* -0 . 06 

0 . 07 -0 . 05 0 . 11* -0 . 08 

0 . 10 -0 . 08 0 . 16** -0 . 03 

0 . 08 -0 . 06 0 . 13* -0 . 07 

0 . 09 -0 . 04 0 . 12* -0 . 06 

0 . 10 -0 . 04 0 . 12* -0 . 06 

0 . 06 -0 . 11 0 . 17** -0 . 05 

(+) ��ori and Pakeha correlations are significantly different from each 
other . (Ferguson , 1971 : 18 7-188 ) 

coefficents  occurs as a result o f  partialling . It should be noted that 

only for the Teaaher Rating Index ' s  correlat ion with the relat ional cognit ive 

mode does the corre lat ion coeff icients for  Maori and Pakeha differ a t  a 

statist ically signif icant level , al though the same Index with the analytical 

mode comes very close to producing a statistically signif icant 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 c riteria confirm 

the trends shown for  the Teacher Rating Index but at a slightly lower level 

of intensity . Rej ect ion of Hypothesis 24 indicates that the lveak but 

consistent differences in the relat ionship between cognit ive style and 

achievement that show up when Maori and Pakeha subj ects are analysed 

separately are due to differences associated with the ethnic variable 

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

Zero order r --0 . 12* 0 . 03 0 . 08 0 . 02 0 . 09 -0 . 04 

First  order part ial -0 . 10 0 . 05 0 . 06 0 . 01 0 . 07 -0 . 06 
for age 

First o rder partial -0. 13* 0 . 03 0 . 08 -0 . 001 0 . 10* -0 . 02 
f o r  sex 

First order part ial -0 . 12* 0 . 05 0 . 07 -0 . 01 0 . 09 6  -0 . 05 
for  SES 

First o rder part ial -0 . 11* 0 . 03 0 . 07 0 . 02 0 . 09 -0 . 04 
for f amily size 

First o rder partial -0 . 15** 0 . 01 0 . 10 0 . 02 0 . 11* -0 . 03 
for rural-urban 

Fifth order part ial -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 o rigin , as the addition of other environmental variables not 

considered for this study could well account for the differences found . On 

the other hand , the difference may be of racial o r  cul tural origin , the 

point being that no locat ion can be p in-po inted a s  a source for the small 

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

that the mo s t  frequently c ited env ironmental variables do not account for 

the ethnic differences observable in Table 5 . 9 .  
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Table 5 . 12 

Correlations and Partial Correlat ions between Ravens Raw Score s 

and Cognitive S tyle Test Scores s cy Ethnic Group 9 

(one-tailed criterion) 

(P.akeha � N = 321 . Mao r i ,  N = 166) 

Correlations Relat ional Categorical Analytic 

p l1 p M p H 

Zero o rder r -0 . 09* 0 . 03 0 . 03 -0 . 06 0 . 11* 0 . 02 

First order part ial ·-0 . 09 0 . 05 0 . 0� --0 . 07 0 . 11* 0 . 00 
for age 

First order partial -0 . 10* 0 . 03 0 . 02 -0 . 06 0 . 12* 0 . 02 
for sex 

First order partial -0 . 09 0 . 03 0 . 01 -0 . 06 0 . 12* 0 . 02 
f o r  family size 

First order partial -0 . 09* 0 . 03 0 . 02 -0 . 06 0 . 12* 0 . 02 
for SES 

Firs t  order partial -0 . 10* 0 . 04 0 . 03 -0 . 06 0 . 11* 0 . 01 
for rural-urban 

Fif th  order partial -0 . 09 0 . 05 0 . 01 -0 . 07 0 . 13** -0 . 00 
for all above 

* p = 0 . 05 

** p 0 . 01 

Summary and Discussion o f  Findings in Relat ion to Other Research 

The ma in obj ec t ives of this Chapter have been to explore the ethnic 

group differences in cognitive style response modes , and their relat ionship 

to achievenent .  The mo st striking a spect of the data reported here is the 

the lack of any s ignif icant relationship be tween 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 f indings are 

generally contrary to the patterns outlined in the overseas research discussed 

in Chapter 2 .  The disagreement be tween the work o f  Cohen ( 1969)  and the 

Lesser group (Lesser , Fifer & Clark (1965) ; S todolsky & Lesser (1967) ; 

Marj oribanks (1972) ) a s  to whether SES or Ethnicity is the prime · determiner 

of cognitive acquisitions is of no moment for the data presented here . It 

appears tha t  for these New Zealand children neither ethnic differences nor 
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SES differences in child rearing patt erns , nor the actual size of the 

family or origin has any effec t  on preferred mode of co gnitive style . The 

failure o f  the Cognit ive Style Test as a different iator between Maori and 

Pakeha subj ects is in agreement with the New Zealand findings of Chapman 

(1973)  who found no difference between Maori and Pakeha adolescent males 

on ano ther dimension of cognit ive style , the Witkin field dependence­

independence dimens ion . Further ,  the discrepancies between the relat ionships 

of cognitive style and achievement in the Maori sub-sample as compared to 

the Pakeha sub-sampl e  (Table 5 . 9 ) could be interpreted as lending support 

to Chapman ' s  content ion that the Maori 

" • . .  may be as analytic in thought and perception as the 
Pakeha , bu t his thought is directed more toward inter­
personal rather than occupational or academic goals . "  

(Chapman , op . c it . ; 43)  

Certainly the da ta in Table 5 . 1  indicate that the Maori pupils are 

as capable o f  produc ing analytic responses in a test situat ion as are 

Pakeha pup ils . Furthermore , while being unable to show that Maori thought 

is directed toward ' interpersonal goals ' ,  th2 data in Tables 5 . 9 ,  5 . 10 ,  

5 . 11 and 5 . 12 show at least that cognitive s tyle 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 utili sed for different purposes by children in the two 

ethnic group s . On the other hand , of  course , the ethnic difference in 

relationships between cognitive s tyle and achievement could reflec t bias 

on the part of  teachers  and different ial treatment of  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 no t influenced by 

ethnic considerations at all , yet it is with the Teacher Rat ing Index that 

cognitive s tyle shows the largest discrepancies when correlated separately 

for Mao ri and Pakeha . 

The failure of the cognit ive style measure as a discriminator between 

SES categories brings into question the applicability to New Zealand of 

the f indings of Cohen (1968 , 1969 ; see also Chapt er 2 ) . This i s  not to 

invalidate Cohen ' s  find ings , but to suggest that the life style differences 
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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 tha t the social pattern into which the child is  socia lised 

is a maj o r  determinant of cognitive style may st ill be perfec tly valid , 

and the fact that it does not emerge from the data in this study may simply 

be a consequence o f  New Zealand ' s  much flatter social topography . If , as 

Hess & Shipman (1965)  claim, p referred mode of  cognitive style is due to 

qualitative differences in the na ture of mother-child interac tions , or to 

general child rearing patterns ( Shaffer & Emerson9 1964 ) , then from the 

present sample it would appear that child rearing patterns and the quality 

of mot her -child interactions do no t d iffer between SES groups , or between 

Maori and Pakeha famil ies in ways that significantly affect preferred mode 

of cognitive style . Thi s does not mean that they do no t differ , but that 

any differences are not reflected in responses to the Kagan et al ( 1963)  

Cognit ive Style Tes t .  

Much o f  the literature on Maori education in New Zealand has 

concentrated on the dif ferences between Maori and Pakeha , not only in terms 

of school achievement , but also focussing on the large size of Maori 

familie s ,  their overrGp resentation in the low occupat ional categories and 

the ir d if ferent patterns of child rearing (Ritchie & Ritchie , 1970) . The 
data pre sented in this chapter suggeet that at least fer one aspect of 

cognition , s tylistic preference , these kinds of differences  are of no 

moment . In addit ion the data suggest that some attention should perhaps 

be devo ted to similartties between groups as these would seem to far 

outweigh the differences .  

The only environmental variable to have a significant impac t on 

all three cognitive modes was rura l /urban location (Table 5 . 2 ) . This 

f inding lends support to Sigel ' s  content ion ( 1968 ; 510 and Chapter 2 )  

that the d ifferent arrays of experience offered by rural and urban areas 

affec ts  the content and range of experience to which children are exposed 9 

and also the preferred mode by which children organize stimuli of the type 

presented in the Kagan , Moss & Sigel Cognit ive S tyle Test . However , when 

the rural /urban location dicho tomy is examined for its effec t on cognit ive 

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 i s  locat ed within the Pakeha group . A s imilar trend 
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is observable for relational and analytic responses within the Maori group , 

and although i t  doe s  not reach a stati stically significant leve l ,  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 e thnic ity,  then by sex and t hen by sex within ethnicity . This table 

shows that for rela tional responses rural or urban locat ion is of no 

consequence for the Maori pup ils , whether boy or girls  as all of  the 

signif icant differences are conf ined to the Pakeha group . For analytic 

responses the effec t s  o f  ethnic i ty and of sex are similar to the 

relational pattern , but a disordinal int eract ion appears when the effec t  

of sex i s  examined within ethnic ity . Rural or  urban locat ion strongly 

affec ts  the number of analytic responses for Maori boys (but not Maori 

girls ) , while for Pakeha the significant effec t  is for girls and no t boys . 

For categorical re sponses rural /urban locat ion has a signif icant effect 

only for Pakeha groups .  In general , from the t able it would appear that 

rural environments t end to favour the produc tion of relat ional responses 

while urban environments favour both analytic and categorical responses ,  

with the exception o f  r1aori boys f o r  whom an urban environment is 

part icularly conducive to the produc t ion of analytic responses a t  the 

expense of c ategorical ones thus producing an anamalous t rend for this 

group on categorical responses . 

The data presented in this section would tend to support McDonal<l '.s 

warnings ( 1 97 5 : 75-8 3 )  about the blanket applicat ion of e ssentially 

European notions of differentiation such as rural/urban , socio-economic 

stabus and so on . These data would suggest  that the effec t  of  rural or 

urban residence has a different influence on Maori children than on Pakeha 

children in t erms of their predispo sition to respond in the various modes 

of the Cognit ive Style Test . Similarly,  the reasons for sex d ifferences 

that a re advanced in o ther litera ture cannot be applied to the Maori children 

in this study , as in some cases the d irection of the differences are in 

opposite directions t o  those found for the Pakeha children . There would 

appear to be ground for  suggesting that the soc ialisation of sex roles , 

a t  lea s t  those aspects  of  sex role that result in dif ferent cognitive 

YASSfY UHIV�SIT't 
UIUU 
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Tab l e  5 . 1 3  

T-T e s t s  for Rural-Urban Di ffe r e nc e s ,  Controlling f o r  Et hni c i ty , S e x  

and S e x  Wi thin Et hni c i ty , ( 1 - t ai l e d  Cri t e ri on ) . 

Group N 
Urban 

Mean s . D .  N 
Rural 

Mean 

Relati onal Re sp onse s 

All 

Pakeha 

Maori 

Xal e  

Female 

Pakeha Mal e 

Pakeha Ferrale 

Ma ori Mal e  

Mao ri Female 

245 

1 6 7 
7 8  

1 02 

1 27 
6 7  
8 9  

35 
38 

1 1 . 029 
1 0 . 86 8  

1 1 . 372 
1 0 . 6 1 8  

1 0 . 937 

1 0 . 388 

1 0 . 697 

1 1 . 057 

1 1 . 500 

5 . 6 1 2 

5 - 5 1 2  
5 . 842 

5 . 4 9 9  
5 . 60 1  

5 . 4 1 9  

5 . 3 92 
5 . 70 3  

6 . 1 0 1  

330 

2 0 1  

1 2 9 
1 4 8  

1 57 

94 
97 
54 

60 

1 2 . 573 

1 2 . 56 2  

1 2 . 589 
1 2 . 33 1  

1 3 . 057 

'1 2 . 202 

1 3 . 0 1 0  

1 2 . 555 
1 3 . 1 33 

Analy t i c  Re spo n s e s  

All 

Pakeha 1 6 7  5 . 946 
Maori 78 5 . 936 

Male 1 02 6 . 578 

F emal e  1 2 7 5 o 60 6  

Pakeha Mal e  6 7  6 . 2 98 
Pakeha Femal e 8 9  5 . 9 1 0  
Maori Mal e  35 7 . 1 1 4 
Maori F emal e 38 4 .. 8 95 

4 . 1 86 

3 . 9 1 8  

4 . 73 5  

4 . 53 9  

3 .. 9 4 9  

4 . 2 1 4 

3 .. 7 8 9  

5 . 1 26 

4 .. 2 6 7  

3 3 0  4 . 973 
2 0 1  4 . 995 
1 2 9  4 . 938 

1 4 8  5 . 385 

1 57 4 . 350 
94 5 . 702 

97 4 . 2 99 
54 4 . 833 

60 4 . 433 

Catego r i ca l  Re sp onse s 

A l l  2 4 5  
Pake h a  1 6 7  
Maori 78 
Male 1 02 
F e male 1 2 7  
Pake ha Mal e 6 7  
Pakeha Female 8 9  
Maori Mal e  35 
Ma ori F emale 38 

8 . oc4 

8 . 1 92 

7 . 6 03 

7 . 794 

8 . 3 94 

8 . 3 1 3  

8 . 3 7 1 

6 . 8oo 
8 . 44 8 

4 . 1 35 

4 . 2 98 

3 . 757 
3 . 6 5 1 
4 . 4 2 4  
3 - 9 55 
4 . 4 7 3  

2 . 774 

4 . 3 6 6  

330 7 . 424 
2 0 1  7 . 4 1 8  
1 2 9  7 . 434 
1 4 8  7 . 2 84 

1 57 7 · 535 
94 7 . 1 07 
97 7 . 639 
54 7 . 593 

60 7 . 367 

S . D .  

5 - 530 
5 . 7 2 8  
5 . 2 29 

5 - 730 
5 . 1 80 

5 . 940 
5 . 52 9  
5 - 392 

4 . 604 

3 . 78 2  

3 . 88 1  

3 .. 635 

3 . 973 

3 . 2 8 1  

4 .. 325 

3 .. 34 5 

2 . 880 

3 . 2 0 1  

3 . 86 7  

4 . 1 38 

3 . 4 1 6  

3 . 970 

3 . 830 

4 . 08 9  
4 . 24 5  

3 . 770 
3 . 070 

t 

3 . 29 * * 
2 . 87 * * 

1 . 55 
2 . 36 * *  

3 . 3 1 * *  
1 . 98 *  
2 . 8 8 * *  

1 . 2 5  

1 . 5 0  

2 . 9 1 * *  

2 . 33 *  

1 . 6 0 ( + )  

2 . 2 3 *  

2 .. 93 * * 

0 . 87 

3 .. 08 * *  

2 . 4 0 ( + )  * *  
0 . 6 1  

1 . 73 * 

1 . 79 5 *  

0 . 33 

1 . 03 

1 . 75 *  
1 . 8 7 *  
1 . 1 4  

< 0 ( + )  

1 . 33 ( + )  

( + )  Separat e  varian c e  e s tima t e , o t herwi s e  p o ol e d  variar:.ce e s tilla t e . 

* p l e s s  than 0 . 0 5  

* *  p l e s s  than 0 . 0 1  

I 
. I 

I 
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stylistic preferences , are qual i tat ively different in Maori society from 

that found in Pakeha society . 

To return to a theoretical point made a t  the beginning of  this 

chapter , the findings p resented here would not seem to o ffer much hope 

that cognitive s tyle could act as an intervening variable to further 

reduce the direct e ffect of ethnic ity on achievement , over and above the 

reduc t ion shown to occur in Chapter 4 ,  Tables 4 . 10 and 4 . 12 .  However ,  

the stepwise regress ions repo�ted in Tables 4 . 10 and 4 . 12 wece run again 

to include Relational and Analytic scores as independent variables in 
19 

addition to those already in the regression . These re-runs produced 

no modification of the direct effect of ethnicity on criterion performance . 

Thus the possibility that preferred mode of  cognitive s tyle would account 

for residual ethnic variance when o ther environmental variables had been 

t aken into account was not sustained . 

A f inal point concerns the relat ionships between the various modes 

of  the Cognit ive Style Test itself , where a considerable difference exists 

between the New Zealand data repo rted here and the findings of the Gray & 

Knief ( 1 9 7 5 )  study described in Chap ter 2 .  Gray & Knief found no correlat ion 

between the categorical and relat ional modes , and significant correlat ions 

between categorical and descriptive (analytic) modes on the one hand , and 

analytic and relational modes on t he other - see Figure 5 . 1 .  They were 

a ble to conclude that : 

"Correlations among the co gnitive style ( s ic . )  indicate that 
descriptive (read analytic) style was a bi-polar fac tor 
with respec t t o  both categorical and rela t ional style , while 
catego rical 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

signif icant in the case o f  European pupils ) , together with st rong correla tions 

between categorical and relational on the one hand , and between analyt ic 

and rela t ional on the o ther ,  for both Maori and European pupils . From these 

resul ts one can conclude that relational style was bi-polar with respec t 

19 . Categorical scores were not included as (a)  the three scores 
( Relat ional , Analytic and Categorical)  always sum to 25 with the 
resultant problems o f  an ip sat ive cluster o f  variables ; and (b) 
Categoric al scores were intermediate between Analytic and Relat ional 
in their effect on the achievement criteria - see Tabl e  5 . 8 .  
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C orrela t i on C o e ffi c i e n t s  Be twe en Cogni tive Style Re spon se s , 

C omparing G ray and Kn i e f  ( 1 975 ) Findings wi th t h e  p r e sent Sample o 

ANALYTIC 

-O o 55 * 

RELATIONAL <· • • • 
• • • • • • •::P CATEGORICAL -0 . 0 1  

( a )  Gray and Kni e f  ( 1 9 75) , Table 2 ,  p . 69 .  

ANALYTIC 

M .  -0 . 75 * *  
P .  -0 . 66 * *  

t; • . • . • 
M .  0 . 1 4 *  
P .  0 . 07 

• 

·� 
RELAT I ONAL < M .  -O o 69

* * ? CATEGORICAL 

P .  -O o 73 * *  

( b ) The New Zeal and Sample u s e d  i n  t�i s S tu dy . 
M .  = Maori sub- sample , 

P .  = Pakeha sub - sample . 
- - -- --- - - - -- - - - -- - ----- ------ - - - - ---- ---

* p le s s  than 0 . 05 
* *  p l e s s  tha n O o 0 1  
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to both categorical and analytic styles , while categorical and analyt ic 

styles were independent of each other . The po int here is that 

qualitative aspec ts  o f  co gnition - as measured by such instrument s  as the 

Kagan , Moss & Sigel Conceptual S tyle Test , which ,  accord ing to Wachtel 

(1968 ) , is a measure of  stylistic preference rather than a measure of an 

ability to form concep tual classes - are l ikely to be st rongly influenced 

by cultural differences . The bas ic differences observable amongst the 

cognitive style catego ries 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 cognit ive 

environments  provided by the schools in the American south-western city 

compared with the schools involved in this s tudy . If it  i s  true that 

chil d rearing prac tices in New Zealand are rather different for the }�ori 

populat ion than for the Europeans , as claimed by Ritchie & Ritchie (1 970) , 

and since the two Ne1;1 Zealand samples are mo re similar to each other than 

e ither is  to the American sample ,  in terms of  the relationships among the 

cognitive s tyles , it would seem plausible to suggest that school environments  

have a strong influence on  preferred modes of  cognition , st rong enough 

perhaps ,  to overcome any difference s  that may haye arisen f rom differences 

in socialization due to ethnicity . 



Chapter 6 

Summa ry and Co nc l u s i on s  

The maj o r  purpo se o f  this research has been to s tudy the occurrence 

o f  cognitive s tyle preferences ( see Chapter 2)  among children f rom various 

environmental c ircums tances and to examine the relationships between 

cognitive s tyle and school achievement . The data gathered to this end 

a l s o  fac ilitated an exam inat ion of t wo compet ing explanatory model s  of 

the achievement dif ferenc es bet ween Mao ri and Pakeha children : namely , 

the Environmental Deprivation model which seeks to explain the under­

achievement ot Maori children in terms o f  low occupat ional s t atus , large 

families , rural residence �  later s tarting ages and so o n ;  and the 

Cultural Dif ference model which �ks �o -explain the underachievement o f  

Maoxi children - � �rms o f  a c ul ture conflict bet ween home and school -

between a minor ity cul ture-�d the schools of a different ' mainstream '  

cul ture . 

A numb er of hypo theses were set up in Chap ter 1 to tes t these 

models and t he result s  are reported in detail in Chap ter 4 .  Three 

separate mea sures of achievement were used : a compo site index made up 

f rom sco res on three PAT tests ( see Chap ter 3 ,  p .  42) ; a Teacher Rat ing 

index (pp . 4 2-4 3) ; and Ravens non-verbal I . Q .  tes t  ( p . 41) . 

The f irst maj or p o int to no t �  i s  that on none of the achievement 

cri teria do the independent variables used in the study ( SES . family s ize , 

age , sex , rural-urban , Mao ri-Pakeha ) �ccount for more than a small amount 

o f  the variance in performance among s t  the indiv idual children in the 

samp le - 15% for the PAT Index , 17% for the Teacher Rating Ind ex ,  and 
20 

8% for the Ravens Test ( see Tables 4 . 10 ,  4 . 11 and 4 . 12) . 

A second point to no te is that when the independent variables 

mentioned above are controlled in a multiple regression analysis , the 

initial ( o r  z ero-order) correlation be tween ethnicity and achievement i s  

reduced considerably , which lend s a measure of support to the Environmental 

2 0 .  These variance e s t imates will b e  low due t o  the information lo s s  
sustained when t h e  SES , family s ize and a g e  variables were reduced 
to dicho tomies - see p .  6 0 . Re-running the regressions using the 
untransformed independent vartables ( with no interac t ions included) 
produces variance e s t imates o f  2 1% for the PAT Index , 2 1 . 5% for the 
Teacher Rating Index , and 9% for the Ravens Test . The addit ion o f  
all f i rs t  order interac t ions results in variance e s t imates o f  2 3% ,  
25% and 12% respec t ively . 
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correlati on di sappears altogether which indicates (wi thin the confine s 

of the sample use d  in thi s study) that teacher s are no t directly 

influenced by e thni c considera ti ons in their a sse ssments of children . 

Wi th the PAT and Ravens as  cri teria , however , there still remains a 

sta ti sti cally signifi cant (though theore tically ra ther negligible) 

correlation be tween e thnicity and cri terion perfoemance af ter controlling 

for the environmental variable s .  Addi tional post hoc analysi s  was under­

taken to gain further insigh t into the cri teria used by teachers in their 

rating s of children - see p. 6 6  and Table 4 . 13 .  Thi s anal ysis showed 

tha t the main cri teri on of the teachers ' ratings was performance level 

(as indica ted by the high correlation with PAT te st pe·rformance ) ,  wi th 

some addi tional contribution made by certain behavioural characteri stics , 

particularly tha t labelled "Independence0 ,  Hence the zero-order correlation 

between e thnici ty and teacher rating s  (p. 12 , Table 4 . 9) is large ly an 

artifac t  of the relationship be tween e thni ci t y  and PAT te st  performance 

(see Table 4 . 10) , thi s latter variable influencing the teacher s '  rating s  

ra ther than ethni ci ty per se . 

Overall then ,  the Environmental Depriva tion model i s  supported 

when Teacher Rating consti tute s  the cri terion of achievement , while with 

the tw o objective te sts as criteria (PAT and Ravens) , consi deration must 

be given to both the Environmen tal Depriva tion and the Cultural Difference 

models .  However , the first point noted above must be kep t  in mind when 

considering these two explanatory models - i.e .  we are only dealing here 

with a small par t of the total achi evement variance amongst the children 

in thi s sample. It i s  clear from the data reported here that three 

quarters of the variance among st indivi dua l children remains unaccounted 

for. Such a finding is in line wi th many overseas finding s re lating 

environmental variables wi th achievement - see for example Jensen,  1 9 7 3 .  

A major debate concerned with accounting for thi s remaining variance has 

developed particularly since the publication of Jensen (1969) . He state s  

(197 3 :  355)  that gene ti c fac tors appear to be about twice a s  important a s  

environmental fac tors as the cause of "intelligence ' '  difference s among 

21 . The word "deprivation" i s  no t used in any pejora tive sense , but to 
de scribe a si tuation in which a particular group is over­
repre sented in categorie s of environmental variable s which prove 
di sfunctional for high achievement . 
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individuals within a populat ion , a statement which is not disputed by 

his critics  (Hunt , 1 96 9 : 280-281 ; Crow, 1969 : 305-306 ; Bereiter , 196 9 : 

310 ; Cronbacks 1969 : 338-339) . However , there i s  no such consensus over 

the extent to which genet ic factors may be involved in racial achievement 

differences .  The variabl e nEthnicity1 1  used in the study reported here 

was not b ased on any genetic c riteria hence no comments can be made on 

such an involvement . Def ined in non-genetic terms (see pp . 40-41 ) ,  

ethnicity has only a small contribution to make to the variance of  the 

test criteria after cont rolling for f ive environmental variables . The 

addition o f  further environmental variables ( such as parent� attitudes to 

education , motivat ional factors and so on) could well ac count for the 

remaining e thnic variance . This would still l e£ve a large residual of the 

achievement variance in the total sample unaccounted for . Until environ­

mentali s t s  can produce further non-genet ic variables that can account for 

such a res idual (or some part of  i t ) , present op inion would seem to be that 

it  is due to the normal genotypic varia tion to be found· within any populat ion 

f o r  such poly-genetic phenomena as " intelligence 1 1  or ' 'achievement11 • This 

makes the small amount o f  variance attributable to non-genetic sources  o f  

much grea ter theoretical significance than would normally b e  adduced f rom 

the statistical p roper t ies , since it is the only part of the variance between 

individual s  that is accessible to intervent ion o r  manipulat ion . 

A third point to no te is that where environmental variables taken 

s ingly act  as disc riminators on achievement measures for the sample . as a 

whole , in the case o f  both SES and rural-urban locat ion 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 : 8 0-81) that rural-urban locat ion a�d SES are unsatisfactory as 

matching criteria in comparative studies of Maori and Pakeha , as they act 

quite differently ( in an explanatory or predict ive sense) within the two 

populat ions . Further inspect ion 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 mos t  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 ma tching �mori and Pakeha children on any of the independent variables 

will not effec t  any significant reduct ion in test performance differences . 

This pat tern does not o ccur with the Teacher Rat ing Index as c riterion 
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(Table 4 . 4 ) . Controlling for all the independent variables s imultaneously 

( through mult iple regres s ion , Tables 4 . 10 and 4 . 12 �  and the discussion 

above) doe s  not eliminate  test perfonJance differences between Maori and 

Pakeha children either . The data in this study then, do no t support 

Lovegrove i s  f inding of no significant difference between l1ao ri and Pakeha children 

from " . • • • .  almost comparable home backgrounds . • •  n (1966 : 31) . For 

the reasons mentioned earl ier , this does not apply to the Teacher Rat ing 

Criterion ( Tables 4 . 4  and 4 . 11)  used in this study (Lovegrove ' s  scholas t ic 

achievement measures were all test ba sed) . 

From the rather small multiple correlation coefficien t s  reported 

in Chapter 4 ,  it would appear that the differences between individuals 

in both ethnic groups far outweigh any difference s  to be found between the 

two groups of individuals classif ied as Maori or Pakeha . The predominant 

and continued interest in explaining perfo rmance differences in terms of  

the kind o f  environmental factors used in this s tudy may be divert ing 

teachers and researchers  from the much more fruit ful ' causes ' of such 

differences . As Jensen (1973 : 204 ) suggests � such environmental variables 

H • • •  are ' crude ' no t in the sense that they do not account for a 
maj o r  proportion o f  the environmental variance in (achievement ) ,  
but only in the sense that they are not analytical - they do not 
p inpoint the mo st potent specific sources of environmental 
variance encompassed within these broad or ' crude ' measures . "  

I t  would seem clear that simply belonging to a particular ethnic 

o r  SES group does no t ' cause ' different levels o f  achievement directly .  

A much more complex explanat ion i s  c alled for - one which invokes inter­

vening variables directly related to achievement and which may be 

differentially distributed amongs t  the various categories of the ' c rude ' 

environmental measures . Jensen himself would argue that one such inter­

vening variable could be the genet ic differences  that exist between 

d ifferent racial , ethnic and even social groups .  However ,  there are o ther 

possibilitie s  within the realm of the cultural ( i . e .  non-genetic )  

differences that also exist between various racial , ethnic or  soc ial 

groups , such as different attitudes toward the value or ' wo rthwhileness ' 

of ' do ing well at school ' ,  different belief s about the way children should 

be treated by adults  both in terms of child rearing pract ices and in every­

day life , different emphasis placed on educat ional qualificat ions in 

determining status and pres tige within a group , and so on - see for 

example Harker , 197lb : 23-25 . 
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One such v intervening variable ' that has proven fruitful in overseas 

studies is  the behavioural dimension of Cognitive S tyle , which provided a 

maj o r  theoretical impetus for this s tudy (see Chapter 2 for an explica tion 

of t his concep t ) . The overseas studies show significant cul tural 

dif f erences in cognit ive categorization (or cognit ive style) , and that the 

various modes of classification are different ially correlated to school 

achievement . For example , the response mode class ified as Relat ional (see 

p .  18)  is  negatively cor related to achievement and is found to be the 

pref erred mode of classification for children f rom low SES homes (Cohen , 

1969 ) . From the survey of the litera ture (Chapter 2) cognitive style 

diff erence s  seem to derive from Jifferent child rearing pract ices , the 

nature of mo ther-child interactions and different soc ial organisation 

pat terns . The literature on Maori-Pakeha differences in such respec ts  is 

also surveyed in Chapter 2 ,  from which it was concluded that a number of 

environmental va riables ( in addition to ethnicity) should affect cognit ive 

style responses . It would seem clear that if the v causes ' pinpointed in 

the oversea s l it erature a re to be extended to New Zealand , then SES , 

family size and rural-urban location could all af fect child rearing 

practices ,  mo ther-child interact ions and social patterns . Thus in Chap ter 

2 ,  twenty hypot�eses were set up to explore the r elat ionships between 

ethnicity , environ@cnt al variables , cognitive style and achievement . 

The findings are reported in Chapter 5 .  
The main finding o f  Chapter 5 was the lack of any significant 

relat ionship between cognitive style and ethnic ity,  SES or family size -

see Tables 5 . 1 , 5 . 3  and 5 . 4 .  Rura l-urban location was the only variable 

to be s ignif icantly related to all three modes of response on the Cognitive 

S tyle t est . However , in examing this effect wit hin each ethnic group 

separately , a statistically signif icant relationship is sustained only 

within the Pakeha group ( see Tables 5 . 6  and 5 . 13 ) . The f indings f rom ·the 

sample in this study suggest a much more generalised effect of environment 

on cognitive style than was expected on the basis of overseas research 

evidence .  It would appear that the total and generalised ' life style ' 

f ostered in either an urban or rural community a ffects the way in which a 

child responds on the Cognitive S tyle test - the content and range of  

�xperience to which they are exposed , irrespect ive of other spec ific 

influences such as ethnicity , SES or  family size ( see pp . 21-22 and 98-99 

for further elaborat ion) . 
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In examining the relationship between cognitive style and uchievement , 

however,  dif ferences between Maori and Pakeha children do emerge , though at 

a rather weak statist ical level . Overseas research reviewed in Chap ter 2 

( see pp . 18-20) suggests that the co rrelations between � analytic responses 

and achievement should be positive ; relat ional responses and achievement 

should be negat ive ; and categorical responses and achievement should be 

positive . Such a pattern of correlat ions emerged for the total sample in 

this study - see Tablz 5 . 8 . However , as for many of the other findings 

reported here , such a pattern is sustained only within the Pakeha sub­

sample - see Tables 5 . 9 , 5 . 10 ,  5 . 11 and 5 . 12 .  For the Maori sub-sample 

no s ignificant correlations emerge from the data , a lthough. there is a 

consistent t rend for the non .. significant correlations to be in a direction 

opposite to those repo rted 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 

tha t  the Mao ri : 

"may be as analyt ic in thought and percept ion as the Pakeha , 
but his thought is directed ruore to\vard interpersonal rather 
than occupational or academic goals . "  (1973 : 4 3 )  

While being unable t o  show that Maori thought i s  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 phenome �1a for the Haori s:1b-sample but 

interrelated for the Pakeha sub-samp le . 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 v7hole , it appears that many of  the usual 

environmental variable s  which relate to school achievement ,  I . Q .  and 

cognitive style  within t.!cstern European based cultures (in New Zealand 

as well as overseas) are not useful or relevant when considering Maori 

school children . In terms of environmental dif ferences , the performance 

of ��o ri children in this study was far less 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 sugges t s  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 



110 . 

they live , and which have a relatively strong effect on Pakeha children . 

This phenomena seems consis tent with the Cultural Difference 

model as outlined in Chapter 1 ,  and given sped.fic app lication to education 

by Walker (1973 ; 112 ;  supra , pp . 4-5) . Cultural dif f erance implies , 

amonst other things , different value systems . which include in turn , 

dif f erent definitions of ' worthwhile activities ' .  If a minority culture 

places less emphasis on achievement (in the educat ional institutions of 

the maj ority culture)  as a wor thwhile activity than does some other culture , 

and furthermore , if  in that minority culture educational achievement does 

not automatically confer high social status or prest ige on the achiever , 

then it is to be expected that children f rom such a minority culture will 

not perform so well at schools oriented to an achievement based set of  

values and status conferring criteria . This ,.,ould seem to be the case in 

New Zealand with regard to Maori and Pakeha children . 

In the face of  strong pressures to equalise educational performance 

fo r Haori and Pakeha children s there would appear to be but two choices 

(or some combinat ion of t hem) : through parent educat ion. and intensive 

pre-school intervention attempt to restruc ture the value system o f  Maori 

children in order to bring it into l ine with the requirements for success 

in the school environment ; or make adj ustments to  the school environment 

( such a s  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 cul ture as a distinc tive life style - and the history of educat ion 

in New Zealand has shown that over a century cf effort along such lines 

has not been particularly fruitful , and has b een perhaps count er-productive . 

The second alternative may go some way to achieving the desired obj ective , 

but as Glazer suggest s ;  

" . • .  those groups that do well in one schoo l system will very 
likely do wel l  in another . 11 (1969 : 193)  

What he is suggesting is that if the criteria for success in school 

are changed ,  those groups with high cultural mo tivation to succeed will 

adapt and cont inue to succeed under the ne\·7 criteria . For Glazer the 

facto rs ' 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 mot ivate 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 above . 

But the f irst alternative is not tenable either in a democratic , 

pluralistic society such as New Zealand . As the Advisory Coundil on 

Educat ional Planning state : 

" In a society which permit s a wide diversity o f  s tyles o f  life 
and belief s ,  and which is vigorously pursuing with its main 
ethnic sub-group a policy of cultural coexistenc e ,  it is obvious 
that no consensus on detailed nat ional ains of education is 
possible . In fact , such consensus �vould indicate a degree of 
cultural conformity which is the very opposite of the present 
a im of cultural Lliversification � 1 1  (1972 : 1-3) 

Is there a solut ion to this dHemma ? The beginnings of a solution 

are perhaps to be found in a questioning of the wisdom of insist ing on 

equalising performance for all ethnic groups .  If New Zealanders are 

genuine about their society as a mult i-cult ural one 9 in which all cultures 

are accorded equal status , then perhaps we have to learn to live with 

some measure of achievement differences between ethnic eroups . If success 

in scho ol is in some way related ·oo achievement mot ivation which in turn 

has it s roots in cultural value systems and life styles,  and it is these 

value systems and li fe styles we wish to retain as viable alternatives 

in our soc iety , then it would seem inevitable that we should expect there 

to be achievement differences bet,veen ethnic groups . Glazer makes some 

important points when he reflects that : 

"The question that troubles me mo st is what att itude we are to 
take to these differences . Are we to view them as the 
consequence s  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  mat ter 
how elaborate our efforts are? Are our measures to equalize 
to include tl1e restriction of the opportunities of those group s 
that seem to find school achievement easy? Or are we to develop 
a set of values that  accepts within some measure dif f erences as 
desirable and expec table . and t ries to mitigate the negative 
consequences that society imposes for them? These are hard 
questions , and they are que stions to which we do not have answers .  
Nor are they ques tions for the United States alone . They are 
questions for every ethnically diverse society in which some 
groups show distinct pat terns o f  educational achievement ,  
whether in Malaya , Nigeria , Indonesia �  or wha t  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 pre s s  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 philo sophy that permit s  a society to 
accept them,  to l ive with them , and be stronger because of 
them. (1969 : 195)  



Glazer ' s  sentiments find an echo in the report of The Connnittee 

on Secondary Educat ion (1976 )  who s tate that their recommendat ions : 

" • • •  are an attempt to compensate for differences that put any 
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group at a disadvantage , to remove discrimination , and to provide 
for the development of soc ie ty beyond mere acceptance of cultural 
complexity . . .  What we had to work towards was the s tep beyond 
recognition o f  d ifference , beyond respect for diversity , even 
beyond tolerance . • .  It is our hope that the new generat ions of 
New Zealanders � as well as coming to understand the major cul tures . 
will appreciat�  also our many culture s .  They will acco rdingly 
respect the� and , because they value the diversity that resul ts ) 
will identify with each and every cul ture and hold t heir opportunity 
to do so as something prec ious . 1 1  (1976 : 20-21) 

From the perspective of  the findings presen ted in this study , th2 

point that then becomes problemat ic is trying to determine the area where 

achievement dif ferences constitute real d isadvantages for individuals in 
our societ y ,  over and above the dif ferences that will inevitably arise 

between children from diverse backgrounds in a uniform nat ional educat ion 

system .  



APPENDIX 1 

Cogni t i v e  S ty l e  Te s t  

I N STRUC T I ONS : FOR INDIV I DU A L  APPL I CATION 
OF THE COGNI TIVE STYLE TEST 

I Have the p i c tu r e s r e a dy for p r e s e n ta t i o n , and fill in the t o p  o f  the an swe r 

I r e c or d  as follo w s : -

1 1 .  Name 

2 .  Age - add the d a t e  o f  birt4 above t hi s  

3 .  C l a s s  - r o om number 

4 .  S c h o o l  

5 .  Pu t t o day ' s  da te i n  t op l e f t  han d c o r n e r  

THEN SAY : 

* 
* 
* 
* 
* 

I am going t o  show you some p i c t ur e s  arranged i n  gr oup s o f  t hr e e , whi c h  
a r e  p i c ture s o f  many fami l iar thingG . For e a c h  s e t  o f  t hr e e  p i c t ur e s  I 
wan t you t o  p i c k  o u t  any t w o  o f  the t hings whi c h  go to ge t h e r , b e l o ng 
t o g e t h er o r  are re l a t e d  i n  any way , and t e l l  me whi ch y o u  hav e c h o s e n .  
The n I want you t o  t e l l  m e  nhy y ou c h o s e  t ho s e  two . 

1 1 3 . 

A t  t hi s  poin t , u s ing the fi r s t  s e t  o f  three , e l i c i t  a r e sponse from the 
sub j e c t and hi s reason f o r  ma..�ing t he c ho i c e . Hrite t h e  l e t t e r s  o f  the 
two o b j e c t s  in the b o xe s ,  and wr i t e  i n  ( c lea rly ) the reason giv e n  for 
the c h o ic e . 

THEN SAY : 

* 

* 
* 

• 

Do y o u  und e r s tand what I wan t  y o u  t o  do ? 

A l l  you do i s  p i ck out t h e  t wo things that you t hink go t o ge ther and 
t h e n  t e l l  me w hy you think t h e y  go t o g e t her . 

G o o d ,  t he n  le t ' s  c o n tinu e  • 

Pr o c e e d  thr ou g h  all t he p i c ture s ,  c h e cking t o  s e e  that y o u  are wri t i n g  
t he sub j e c t s  r e sp on s e s  i n  t h e  c o r r e c t  plac e i . e .  tha t  the numb e r  o n  t he 
p i c tur P. c o in c i de s  wi th t h e  app r op r i a t e  numb e r  o n  the answer r e c or d .  

N . B . Some c h i l dren will give a s  a r e a so n :  

1 .  They g o  t o g e t h e r ; o r  

2 .  I t  go e s  wi th t ha t ; 

In su c h  c ases p r o b e  fur t h e r  by a skin g  " why ? "  
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Answer R e c o r d  

MASSEY UNIVETISITY 

Depar tment o f  Educ a t i o n  

Name : - months 

Clas s : - S c ho ol : -

Whi ch two go together? 

1 • j I and [=l . • . . . . . . . . . . . Be c ause 

3 . .  ! __ ! and l= __ j . J  • • • • • • • • • • •  B e caus e  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

4 . c-l and I __ ] . . . . . . . . . . . . . B e c au se _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

r- and 

I 
6 • • I _ ___._ and 

7 - ,----, '- I and 

r--8 • .  
L 

I and 

�----, ___ _j . �  • • • • • • • • • • •  Be c au s e  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

I I l-----' . .. . . . . . . . . . . . B e cau s e_ 

--------; 1 ___ 1 • •• • • • • • • • • • • •  Be cause_ 

I j , Be c au ee - ----- . . . . . . . . . . . . .  - - - · - - - - - - - - - - - -

1 2 . and \_��-==L •
' • . . . . . . . . . . B e c ause _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

1 3 .  

1 4 .  c·-

1 6 .  

1 8 .  

,- 1 and 1 • B e cause ------- . . . . . . . . . . . . . - - - - - - - - - - - - - - -

and 

and 

. I I_ __ ___J. •• • • • • • • • • • • • B e c ause _ _ _ 

• ,;,, • . • • . . . • • • . Be c au s t._ 

..__ __ �/ .  .-• • •  , • • • • • • •  B e c ause 



and 1----'· .. . . . . . . . . . .  . Because 

20 . and ___ \_ • • • • • • • • • • • •  .,Be cau s e_ 

2 1 . r---� 
and [� ___ ] • • • .  , • • • • • • • • •  Be cau s e  

2 2 .  

2 3 . r ---� 
· ----··-� 

25 . L_ _ _j 

and 

and 

and l 

1 -----1 
____ . . • . . . . . . . • . • .  Be cau s e_ 

r-� . , . . . . . . . . . . .  Be c au s e  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

____ -_.l . 1 • • • • • • • • • • •  Becau s e_ 

2 6 . r·---_ _  i and l ' 
____ I . . . . . . . . . . . . .  Be cau s e  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

2 7 . 

2 9 .  

3 1 . �� 

32 '- l 
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_ ____ '. •• • • • • • • • • • • • Because_ 

! Be c au s e  ---- · · · · · · · · · · · · ·  - - - - - - - - - - - - - - -

and r ,___ __ ____,!_ , • , • • • • • • • • • Bec au s e_ 

and 

anc . 
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L.._ ___ l . .. . . . . . . . . . . . Be c au s e_ 

_.___ __ �t .. . . . . . . . . . . .  B e c au s e  _ _ _ _ _ _ _ _ 

[ I , 
-----'· • • • . • . . . . • .  , . e c au s e_ 

1 2 3 . 



Append i x  2 

a) Frequency dist ributions o f  variables used in this study -

Tables A2 . 1  to A2 . 28 .  

b) Cro s stabulations with Ethnic i ty o f  variables us£d in this study -

Tables A2 . 2 9 to A2 . 5 5 .  



Tab l e  A2 . 1  

R U R � R-u-r-a -1  Urh-a-n-InHJation----------� 
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Tab le A2 . 2  
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Tab l e  A2 . 3  

V A R._ V  3 A G _E _l.N_M DJ'HJ:i �6 • 7 4 

C A l E GU R Y  LOA BELO C O D E  

1 0 1  

1 0 3  
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1 0 7 
1 0 6  
1 0 9 

1 1 0 
1 1 1 

1 1 2 
1 1 3  

1 1 4  . .  

1 1 5  

1 16 
1 1 7  
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1 1 9  
120 
1 2 1  
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1 2 3  
1 24 
1 2 5 
126 
1 2 7 
1 2 8 
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0 
T O T A L 

�5S� ll�:8g� 

R E L A T I V E �B S O � U��EN¥J f EQ U � R E N  
1 
1 

3 

6 
7 
8 

1 8  
32 
2 9  

2 8  

�··�:.: �:: 3 6  
5 0  

4 4  

51 
5 1  

41 
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37 
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37 
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1 1 
7 
9 

6 

1 3  
5. 
1 

9 
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6 3 5  

�fB t�G 

0 • 2  

0 • 2 

0 • 5  

0 • 9 
1 t l  

c . 

1 • 3 
2 • 8  

s . o  
4 • 6  

4 • 4  

5 • 7  

7 • 9  
6 · 9 
6 • 0 

8 • 0  

6 · 5  

7 • 9  
5 • 6  

3 • 3  

5 · 6  

3 • 3 

1 • 7 
1 t l  

1 • 4 

1 • 3  

2 � 0 

0 • 6  , . . 
0 • 2  

1 • 4  
· - - · · · -

1 0 0 • 0  

g:�S� 
Q U A R T I L E S  1 1 3 · 0 0 0  1 1 6 e 0 0 0  1 2 0 • 0 0 0  

V A L. I D  C A S E S  • 6 2 6  M l S S l N G C A S E S  i: 9 

. . . I 

A � J U S T E O  t� ����I 

' ,. 

0 . 2 .  
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1 .  0 

l d  

l a l 
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2 � 9  
S e l  

·.· ?: 

4 t 6  
4 e 5  
5 e 6  
6 e O 
7 • 0  
B el  
6 d  

6 e 5  
6 . o  
5 t 9  

3 e 4  
5 t 9  

3 • 4 
1 e 8 . .  

1 • 1 
· . ,;. 

1 • 4  
1 • 3  

< 

2 e 1  
0 • 8  . . 

O t 2  
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- - · · · - ·  

1 o o . o · 

M EDI A N , 

1 2 6  . 

C U M U L A T  
M

E 
(�e�ctN t 

0 , 2  

0 • 3  

o . a  
1 t 8 
2 e 9  

4 • 2  

1 · 0  

1 2  e t  
1 6 t 6 
2 1 • 2 

. : ,, .. � 2 7 t 0  

3 5 • 0  

'+ 2 • 0  

50 t 2  

5 8 t 3  

64 e 9 

7 2 • 8  
7 8 t 8  

8 2 • 1 
86 a 0  
9 1 • 4 
93d 
9 4 t 2  

95 • 7  
9 7 e O  

9 9 t 0  

9Y e 6  
1 0 0 t 0  

1 0U a 0  

1 1 6 • 4 8 0  



12 7 .  

Tab le A2 . 4  

__ V._.A R U 4  ;rH�J�----------------

- -c-A-r t G 0 R Y L A li  E L  
E: U R Q P f. A N  

R E L A T I V E 
A B S O L U T E  fR E Q U E NC Y C U,....O .,....E-f--'R\.H£�Q ut:NC-Y-�P""I 1fC ENT}" 

. . . 1 
2 

T O T A L.  

V A L l O  C A S E S . • 6 3 � O 
M l S S l N G C A S E S  * ' 

V AR0 5 S E S  

CATEGOR Y LABEL CO DE 
1 

2 
3 
4 
s 
6 

SOLO PARENT 1 

0 
T O T A L  

V A L I D  C A S E S  c 6 1 6  
M I S S I N G  C A S E S  • · 1 9  

3 9 6  6 2 • 7 

2 3 7  3 7 · 3  - - - - - - - · - - - - - ·  

6 3 5  1 0 0 · 0  

Tab l e  A2 . 5  

R E L A T I V E 
f���8t�6� F R E �� E NyJ C P E R  N 
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7 9  12 . 4· 
6 2  9 e 6  
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1 5 9 2 5 • 0  

144 22el 
3 5  5 • 5  

19 3 • 0 - - - - - - - - - - - · - -
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A D J U S T E D  C U M U L A T I V E 
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C p� EN T) ( P E�-C ( N IJ-
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A D J U S T E D  
(�f2���ri 
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Tab l e  A2 . 6  
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1 3  2 
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' E C TN T ) 
1 .  3 
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1 2 • 6 
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4 · 9 
4 • 7  

1 .  6 

2 • 4  
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0 • 3  
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6 
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13 t1 
2 1 • 9  

2 2 a Y  

1 3 a 6  

7e1 
5 • 3  
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M I S S I N G 
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. . .  

s s . s  
9
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V AR 0 7  RAV E NS R A W  S C U Rf: 
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6 

8 

9 
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2 6  
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Tab le A2 . 7  
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1 

3 

1 0  
8 

9 
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1 6  
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1 0 
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9 
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9 

1 6 
1 8  

1 6 
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9 
1 2  
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1 .  4 
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2 4 • 7  
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3 5 e 3  

36 a 9  

3 9 • 0  

42 • 1  

ll 6 • 2  
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Tab l e  A 2 . 7 ( c ont . ) 
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3 7  2 7  4 • 3  

3 6  2 2  3 .  5 . 
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4 0  1 7  2 • 7  
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Tab l e  A2 . 8  
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9 40 
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3 • 8  
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4 · 3  
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0 • 5 
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Tab l e  A2 . 9  
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6 
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57 
5 3  
4 /  
4 4  

2 6  

2 4  
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1 4  
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1 
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"' 
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1 .  3 
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0 • 3 

0 • 9  
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0 • 5  
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1 a 7  
.· . 
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o . s  
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6 2 • 2 

70 e 4  
7 6 • 0  

8 2 • 9 

8 l a 1 

9 1 • 8  

9 4 e 3  

9 6 • 0  

9 7 a 4 

9 � • 1  
9 � • 4 
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9 Y a 7 
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1 0 0 • 0  
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Tab le A2 . 1 0 

IJ AR1 1 ANAL,.YTI C SCORE ON c sr 

- ��T"EGDRY L AB EL: CODE A B SO � U T E  FR TT,ru N C  v 

0 3 3  

2 . 5 6  
3 79 
4 7 0  
s 55 
6 5 7  
7 45 
8 3 4  
9 21 

1 0 1 7  
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1 2  1 2  
Jl 6 

1 4  6 
.. 
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1 6 2 

1 7  6 
1 8  5 
19 1 
2 0  1 
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- - - - - - -

TOTAL 635 

M E A N  5 e 3 9 2  S T D E: R R  M U O E  l e O U O  � T O  U E V  
QUAR TlL:ES 3 .  u oo 5 e 000 
V A L I D  C A S E S • 5 7 4  M I S S I N G C A S E S - • 6 1  

f � �� t � V�����E O  
C P 'R n-H P R � N f J 

5 • 2  
· 2  

6 • 6  
1 2 • 14 

1 1 • 0  
8 • 7  

9 e 0  
7 • 1 
5 .•  4 

,, 

3 • 3 
. ' . 

2 • 7  

1 • 9 
"' 

1 • 9 
1 • 3  

0 � 9 
0 • 8  
0 • 3  

1 � 3  
0 ! 8  
0 • 2  
0 • 2  

0 • 2  
9 a 6  

- - - · - - -

100 • 0  

0 • 1 6 6 
3 • 9 8 2  
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8 a O  
9 e 6  

1 3 • 6  
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. 

3 � 7 
3 • 0  
2 e l 
2 t l  
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1 • 0 
• I .. 
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0 • 2  

- . 
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' . 
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- - - - - - -

100 • 0  

M E D I � N 

1 33 . 

C U�UJ A
IM

E 
( P� R C  . N  t-

� · 7  
1l t 8  
2 3 • 5  
37a l  

4 9 e 5  
59 d 
6 9 e 0 
76 · 8  
8 2 e 8  

.• 

6 6 e 4  
6 9 • �  
9 1 e 5 
9 3 a 6  
9 4 • 9  

9 6 e 0  
9 6 • 9  
9 7 • 2  
9 8 • 6  
9 9 • 5  
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9 9 • 8  

1 0 0 • 0  
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. .  



VAR 2 3  P AT R EA D I N G  C O MP• 

CA I EGORY L A B EL< C O D E  
2 
J 
4 

5 
6 
7 
8 
9 

1 0  

1 1  
1 2  

1 3  
1 4  

1 5  
1 6  
17 
1 8  
1 9  
2 0  

21 
2 2  

23 
2 4  
25 
2 6  

Tab le A2 . 1 1  

RAW s � E s  

�IVE m-� �J fR N 

2 0 • 3  

4 O e 6 
1 7  2 • 7 

1 7  2 • 7 
3 1  4 • 9  
4 1  6 � 5  
3 2  5 • 0  

29 4 t 6  
3 7  5 • 8  
34 5 • 4 

" 

2 7  4 • 3  

20 3 d  

2 6 4 1 1 
1 6  2 • 6  
2 0  3 1 1 

14  2 ·2  
1 7  2 • 7 

12 1 I 9 

1 5  2 • 4  

15 2 • 4 

6 1 • 3  

1 2  1 • 9  
8 1 • 3 

11 1 • 7 

4 0 • 6  

A O J U�T E O  f R � Q �  NyJ 
C P t; R <,; N 

. " 

0 • 4  

o . &  
l e l  

T 

3 . 3  
6 e 0  
� . o 
6 e 2  
s . 6  
7 • 2  

. .  

6 • 6  
•· 

5 t 2  

3 t 9  
5 • 0  

3 e 5  
3 e 9  
2 · 7 

3 • 3  
.. 

2 • 3  

2 .  9 · 
2 t 9  

1 .  6 
, 

2 • 3  
. " . 

1 .  6 

2 • 1  

o . a  

1 34 . 

C U M U�E A Q J  t-C P t:.-R C  N 
0 • 4 

1 · 2  

4 t 5  

7 • 8 
-

1 3 • 8  
2 1 • 7 -

2 8 • 0  

33 e 6 
4 0 · �  
4 7 • 4  

5 2 • 6  

5 6 • 5  
6 1 • 6 
65 e o 
6 8 e 9 
7 1 • 7  

7 5 • 0  

7 7 • 3  

6 0 • 2  

63 1 1  
6 4 • 7  

87 • 0 

6 8 • 5  

90 e 7 
9 1 • 5  

/c o:1 t .  



2 7 
2 8  
2 9  

0 
3 1  

32 
3 3 

.. 

3� 
-

3 5  
36 
3 7  

9 9  
T O T A L.  

Mt:AN � � : ��8 M CJ O E  

Q U A R T l L. E: S  e . o o o  
V A L. I O  C A S E S  • 5 1 5  
M I S S I N G C A S � S  • 1 2 0 

Tab l e  A 2 . 1 1  ( c ont . ) 

6 
1 2  

3 

6 

2 

J 
4 
2 
1 

2 
1 

1 20 
- - - - - - ·  

6 3 5  

s ro ER R 
S T D  U £ V  

1 2 • 0 0 0  

1 •  3 

1 .  9 
0 • 5  

0 • 9 
0 • 3  

. .  

o . � 
0 • 6  

0 • 3 

0 • 2  
- . 

0 • 3  
0 • 2  

16 • 9 
- - - - · - ·  

1 0 0 • 0  
' 9 · 329 • 4 � 9  

1 9 • 0 0 0  

1 3 5 . 

1 � 6  9 3 • 0  
-2 ·3  . 95 . 3  . . 

0 • 6  9 5 • 9  
. 

1 .  2 9 7d 
0 • 4  9 7 • 5  

0 . 6  9 tS  d 

O e 6  9 8 e 8  

O e 4 9 9 • 2 
. -(• 

0 • 2  9 Y e 4 
0 � � 9 Y t 8  
0 • 2  1 0 0 • 0  I 

M I S S I NG 1 0 0 · 0  
- - - - - - -

1 0 0 a 0  

MEDI A N  1 2 • 0 0 0  



Tab le A2 . 1 2 

YAR 2 5 P A T  REA D I N G  VOC ABt RAW SCOR�S 

EL- CO D E  
R E  L A  T i V E A D  J �� E 0 f��S�ffi-Htt��t-tth� NYJ. 

3 1 0 • 2 O e 2  
- .  

1 0 • 2  O t 2  
_, 

5 5 0 • 8  0 .• 9 

6 1 4  2 • 2  2 • 7 
7 2 3 3 a 6  4 • 4  

' 

8 2 3  l ! () 4 � 4 
9 2 2  3 • 5  4 • 2  

1 0  23 3 e 6 4 t4 
1 1  2 1  3 • 3  4 a 0 

c. 

1 2 . 2 3  3 a 6  4 a 4  
' . ; 

1 3  2 0  3 . t  3 e 6  
. 

1 4 1 2  1 • 9 2 • 3  

1 5  2 5 3 � 9 4 a 7  

1 6  1 7  2 • 7  J • 2  
1 7  2 4  3 • 8  '+ • 5  

18 1 9  3 • 0  3 a 6  

1 9 1 2  1 • 9  2 e 3  

2 0  13 2 • 0 2 • 5 
2 1  1 6  2 • 6  3 e 4  

22 14 2 • 2  . 2 .  7 
2 3 1 1  1 • 7 2 • 1 
2 4  21 3 • 3  4 · 0  

2 5  1 5  2 � 4  2 • 8  

26 19 3 • 0  3 . 6  
2 7  9 1 � 4  1 e 7  

1 3 6 .  

C U M U L A T I V E  

' c��f� 
. - -

O a 2 

0 • 4  
1 • 3 

� • 0  
ti t )  

121 7 
1 6 a 9  

2 1 • 2  

2 5 • 2  

2 9 • 5  

3 J t l 
.. 

3 5 t 6 
-

4 0 • 3  

4 3 • 6  

4 6 t 1 
- .  

5 i e 7 

5 4 • 0  
5 6 • 4  
5 9 a 6  

6 2 • 5 
6 4 • 6  

68 t 6  

7 1 • 4  

75 • 0  
7 6 • 7  

/c on t .  



2 8  
Z9 
3 0  
3 1  
3 2  
33 
3 4  

3 5  
3 6  
J 7  
3 6  

39 
4 1  

42 
4 3  
44 
4 5  
46 
4 8 

9 9  
T O T A L.  

MEAN 19 • 907 M U D E  1 S a 0 U O  

Q U A R T I L,E S 1 1 · 0 0 0  
V � � 'l �  C A � E �  • .H l S N G  A E S • • 5 2 � 0 7  

Tab l e  A2 . 1 2  ( c ont . ) 

1 3  

9 
1 6  

5 
1 0  

1 1  
7 

4 
9 

6 
4 
6 
5 
6 

3 

3 
2 

3 

1 
1 0 7  

- - - - - - -

6 3 5  

STD ERR 
� T O D E V  

1 6 • QOQ 

2 • 0  
1 • 4 .. 

2 • 5  

0 • 8 
1 • 6 

1t7 
l a l  

0 � 6 
1 • 4 
0 • 9  
0 • 6  

O e 9 

0 • 8 

0 • 9 

o . s  .,, 

0 • 5  . ' 

0 • 3 . .  

o �. s 

0 � 2  

1 6 • 9 _ _  .. _ _ _ _  
l O O t O  

0 • 4 39 
1 0 • 0 6 4  

26 • 5QQ 

1 3 7 . 

2 • 5  7 9 . : . .  

l a 7  B0 • 9 

3 • 0  8 3 a 9 
. u .  9 84 • 6  

1 • 9 6 6 a 7 
' 

2al 88 . 8 
1 • 3  9 0 • 2  

O a 8  90 a 9  

1 • 7  9 2 • 6  

l el  93 a 8  
O a 6  9 4 • 5  

1 a l 9 5 • 6  

O a 9  9 6 • 6  
1 t 1 9 7 a 7  

O a 6  9 6 a 3  

u . o  9 8 a 9 
O a 4  9 9 a 2 

O a 6  9 9 a 8 

O a 2  1 0 0 • 0  
M I S S I N G 1 0 0 • 0  - - - - - · ·  

1 0 0 • 0  
M E: D I A N 1 8 • 0 2 6  



. ·, · ·  

Tab l e  A2 . 1 3  

V AR 2 7 PATL I S T E NIN G C O MPt R AJLS C u R E. S 

C ATE GOlf'fD;BEL CODE A B S O L. U T E  fRl QUt N CY 
1 1 

7 2 

8 I 
9 9 

1 0  I 
1 1  1 1 

12 9 
1 3 1 4 
14 1 1  
1 5  ';. 7  
16 20 
1 7 2 4 

1 8  2 0  
1 9  2 6 

2 0  29 
2 1 2 7 

2 2  1 6  
2 3  2 4  

24 2 3  
2 5  2 3 
2 6 2 1  
2 7  2 2 . 
28 15 
2 9 2 5 

R E L. A T I V E 
f R E Q U E N C Y  
�PERCENT> 

O t 2  
.,. " 

• 
0 • 3 
1 • 1 
1 � 4 

1 � 1 
1 .  7 

1 • 4 
' . 

2 ! 2  
1 .  7 
. . . 

4 • 3 
' 

3 • 1 
' 

3 e 8  

3 d  
4 • 1 
4 t 6  
4 • 3  

2 • 8  
3 • 8 
3 • 6  
3 • 6  
3 • 3  

3 • 5 

2 • 4 

3 · 9  

A � J U � T E P 
f R  Q U  N C Y 
CPERC E N I '  

O t 2  
O e 4  

O e 4  

l t 4 
,. 

1 t 8 

1 t 4  

2 e 1  

1 a 6 
2 • 7  

2 e1 
. � .  3 

J e 9 

'+ • 7  
3 t 9 

5 e 1 

s . z 
5 t 3  

3 t 5  
l.f t 7  

4 . 5  
4 e 5  

4 e 1  

4 • 3  
. . 

2 e 9 

4 e 9  

' '· 

1 38 . 

C U M �� 
A � J . Q 

' P  N . 
O a 2 
0 • 6  
1 .  0 
2 • 3  

4 • 1 

s . s  

7 e 6 

9 a 4 
1 £ • 1 

1 4 • 3  
1 9 • 5  

2 J t 4  
2 8  t 1 
34! t 0 
3 7 t 1 

4 2 • 8 

4 8 e 0 
S l e 6  

S 6 a 3  

6 u a 7  

6 5 & 2  
69 t 3 

7 3 t 6  

76 e 6  

8 1 e 4 

/c ont . 



1 3 9 . 

Tab le . A2 . 1 3 ( c on t . ) 

3 0  1 5  2 • 4  2 • 9  8 4 a 4  

1 3 • 3 4 a l 66 a 5  

3 2  1 2  1 • 9  2 • 3  9 0 a 8  
; j  1 0  1 .  6 2 • U 92 • 8  

3 4  1 0  1 .  6 2 e 0  9 4 e 7  

3 5  8 l e J l a 6 9 6 a 3  
' . .  J 

3 6  7 1 •  1 1 e 4 9 7 a 7  

37 6 0 • 9  1 · 2  98 a 8  

3 8  4 O a 6 O a 8  9 9 a 6  

3 9 1 0 • 2 O a 2  9 9 t d 
'4 0  1 0 • 2  O a 2  1 0 0 • 0  

9 9  1 2 3  1 9 · 4  M I S S I N G 1 0 0 a 0  - - - - - - ·  - - - - - - - - - - · - · -

T O T A "- 6 3 5  1 0 0 a 0  1 0 0 a 0  

MEAN 22 a 326 ST O ERR O a 3 26 M E D I A N 2 2 · 0 5 6  
M u  D E  2 0 a 0 0 0  � T O O E V  7 • � 8 ,  
Q U A R T l L. E S  1 7 e 0 0 0  2 2 a 0 0 0  2 8 • 0 00 

V A L I D  & A S E S  = 
M � S S I N  · C A S E S  = · 

5 1 2  
1 2 3 



Tab le A2 . 1 4 

V AR ;l 9  T EA C HER RATI N G , ORAL LANGUAGE 

C A I E GU RY LAB EL COD E 
s u r E R  I O R 
A60vE A-vt rAliE 
A V E R A G E . 
BELOW AV � R A G E  
I N f" E R l O R  
• ·. ! 

1 

2 

3 
4 
5 

0 
T O T A L.  

V A L I D  C A S E S  c 6 1 2  M l S � l N G � A S E S  a 2 3  

R E L. A T I V � 
A B S O L U T E  f R�M-E� Y F R E Q U E N C Y C P E E ) 

1 5  2 � 4  
1 {f8 1 7 • 0 
3 5 6  5 6 d  

f 2 2 1 9 • 2  
1 1 1 • 7 
23 h 6  - - - - - - - .. . . . . .. .  

6 3 5  1 0 0 � 0  

Tab l e  A2 . 1 5  

A D J U S T E D 
fR�QUf N CJ C p  R C  NI 

2 • 5  
17 • 6  
5 6 ! 2  
19 . 9  

1 .  8 
MI S SING . .. . . . . .  

1 0 0 � 0  

_ _.V-AA.R_.._J ..._o _ _.LT �E A CillfLJU J.l .N G L- W R l JJ -El:L-l -A- NJ.i �-----

I 
I 

C AI EGURY L ABEL 
S U P E R I O R 
ABOVE A VER J: GE 
A V E R A G E 

I N f E R I O R 
• .  1.· . 

V A L I D  � A S E S • 
M J S S I N  C A S E S 

C U DE 
1 

2 

3 

5 

T O T A L. 

e 6 1 3  
2 2  

A B S O L U T E  
f R LQ U E N C Y  

R E L A t i V E  
�E�-g r-MJ 

A D J U� T E O  
fRE�u NyY 
Cp C N ) 

1 8 2 • 6  2 • 9 

9 6  1 S a 4  16 e O  
3 1 6 s o  • 1  . 5 1 • 9  

2 4 • 9  2 5 � 8  
2 1  3 • 3  3 • 4  

- -- - - - - ·  · · · · · - -

6 3 5  1 0 0 • 0  l O O t O  

140 . 

C U M U L A T I V E . A �tc-illt-
( P E R C E: N  

2 • 5  

20e1 
7 6 • 3  
98 • 2  

1 0 U t 0  

. 1 ou • o 

C U�U� E 

C P� R C E N t-
2 • 9  

1 6 t 9  
7 U a 6 
9 6 • 6  

1 0 0 • 0  



Tab l e  A2 . 1 6  

V A R 3 1  T E A C H E R  R A T I N G 1  RE A D I NG 

C ATEGORY "A B ELO  
S U P E R I O R 

ABOVE AVE R A GE 
A V E R A � E  
sq:ow A V ER A G E  
I N f £ R l O R 

V A L. I O  C A S E S  • M l S S l N (j C A S E S a 

V A R 3 2  T E A C HER 

CA I EGOR�A "BELO 
S U P E R I O R 

ABOVE AVER A GE 
A V E R A G E 

0 

I N F E R I O R 

V A L I D . C A S E S  • M
� S S I N G C A S E S a: 

C ODE 
1 
2 
l 

4 
S . 
0 

T O T A L. 

6 1 3  
2 2  

RA T I N G #  

F ��88��Jt 
2 7  

9 9  
3 1 0  

1 5 7 

2 0  
2 2  

· - - - - · -

6 3 5  

Tab l e  A2 . 1 7  

Sli L..Llil 

ffi O L U T E  
e-a u-E ---r fU E N c v 

1 
2 
3 

5 

T O T A L  

6 1 2  
2 3 

2 1 
8 9  

2 9 4  

1 8 0 

2 8  

- - - - - - -

6 3 S  

1 4 1 . 

R E L A T I V E  
f" R E Q U E N T Y C P ER t  E N  ) 

A O J U � T E D  C U M UMM E f R E Q U  N�Y 
(
�� J 1-� C E N ) 

4 • 3 4 • 4 4 • 4  

15 • 6  1 6 • 2  20 • 6  . .  

4 8 · 8  5 0 t 6  7 1 � 1 
24 • 7 25 a 6  9 6 e 7  

3 • 1 3 t 3  1 0 0 • 0  

3 • 5 MI SSI NG l UU • O  
· - - .. · - - · · · - - - -

1 0 0 • 0  1 0 0 • 0  

R E L A T I V E 
f R E Q_u �NyJ 
C P E R C  N 

A� J U � T E O  fB !il U  � CJ CP£R CENT 
C U M U L A T I V E A D J  E� E!L_ ( P E R C E N r � 

3 � 3 3 e 4  3 • 4 
1 4 • 0 1 4 e S  1 6 • 0  

4 6 • l  4 6 • 0  6 6 e 0  

2 8 • 2 9 • 4 9 5 e 4  

4 • 4  4 • 6  1 0 U • O  

• • 0  
- - - - - - - - - - - - - -

1 0 0 • 0 1 0 0 e 0  



V A R 3 3  T E A C H E R R A T I N G ,  

--c-AI� BEL C ODE 

S U P E R I O R  1 

---Ai1UVE1---v-r-R ""A1i E 2 
A V E R A G E  3 

--a-uuw-----A--vt K A G E 4 
I N f E R I O R  5 

0 
T O T A L.  

V A L I D  C A S E S • 6 1 3  M I S S I N G  C A S E S  • · 2 2 

V A R 3 4  T E A C H ER RA li_H_G , 

C A I EO G OR Y  L A l3  EL: C O D E  

S U P E R I O R 1 
ABOVE AVE R A liE 2 
A � E R A G E  3 

� � f E R l O R  5 

T O T A L. 

V A L I D  C A S E S • 6 1 3  M I S S I N G C A S E S • · 2 2 

Tab l e  A2 . 1 8 

W R I T I N G 

� E b A T I V E 
A B S O L U T E  f E U E N CJ t �U C TN I  

1 6  
1 1 4  
3 4 4  
1 2 0  

1 7  
22 

- - - - - - -

6 3 5  

Tab l e  A 2 . 1 9  

ARITHMET IC 

A B S O L U T E  
F R EO U E 1'1 C  Y 

2 1 
1 0 3  

3 1 1  

3 1  

· - - - - - -

6 3 5  

2 · 8  
1 6 · 0  
5 4 • 2  -

18 e 9 

2 • 7  
3 • 5 

- - - - - - · 

1 0 0 e 0  

r � E b-lli�j t P EK . 
3 · 3 

1 6 · 2 
4 9 • 0  

4 • 9  
3 •  

- - - - · - ·  

1 0 0 • 0 

A � J U� T E O  f R  Q U  N C Y  
�P ERCENI J 

2 • 9  
1 8 • 6  

5 6 e 1  
1 9 • 6  

2 • �  
• ,c, . 

MISSIN G  
.. . . . . . .  

1 0 0 • 0  " 

f
A � cl U � T E � 

cP�R�t:�¥> 
3 •. 4 

16 • 8  

5 0 • 7  : . 

S a l 
M I S S I N G  
. . . . .. . .  

1 0 0 • 0  

1 4 2 . 

C U M U�qm 
(�� Q_ 

2 • 9  
21 • 5  

7 7 e 7  
9 7 • 2 

1 0 0 • 0  
l UU a ()  

C U M U �@� 
A� J t p  R N 

3 • 4  
20 • 2  

7 1 • 0  

1 0 0 • 0  

1 0 0 a 0  



· V A R 3 5 T EA C H E R 

. _  C A1 EG URY I: A B El:' 

S U P E R I O R 
AB OVE A VERAGE 

.. A V E R A G E: 
BEL OW A V ER A G E 

� N f £ R l 0 R  

V A L I D C A S E S • 
M l S � l N G C A S E S  z 

R A T I N G ,  

C O D E  
1 

z 
3 
4 
5 
0 

T O T A L. 

2 7 5  
� 6 0  

Tab le A 2 . 20 

S OC • S T UD I E S  

A B S O L U T E  
R E L A T I V E f�E Q�E N ¥J F R DW E N C  Y < ER EN 

5 0 • 8  

3 5  5 • 5 
1 7 8 2 8 • 0  

5 1  s . o 
6 0 • 9  

360 5 6 e 7 
- - - - - - - - - - - · - ·  

6 3 5  1 0 0 • 0  

Tab le A2 . 2 1 

VAR 36 TEA CJitlLRA J..l.N..G .!__lUl_t_S I u 0 Y 

-c-A!Ui U R Y L A B EL 

S U P E R I O R 

ABOVE ' A VE R A GE 

A V E R A G E  
B��OH AVER A G E 

I N f- ER I O R  

V A L. I O  C A S E S  • 
M I S S I N G C A S E S • 

ClYD E 
1 

2 
3 
4 
5 
0 

T O T A L. 

2 7 0  3 6 5  

A B S O L U T E  F R E Q U E N C Y  
3 

33 
1 9 0 

3 9  
s 

365 
- - - - - - -

6 3 5  

R � L. A T I V E f R  Q U E N C Y  < PTffCUT > 
' . 

O t 5 
. 

5 • 2  
c . 

2 9 • 9  

6 • 1 
' . 

0 • 8  

5 7 t 5  
· - · - · - -

1 0 0 • 0  

f A � J U � T E D  B Q U  N C Y C P ERC E N I )  
1 .  8 

12 • 7  

6 4 e 7  

� � . 5  
2 • 2  

' . 
M l S � I NG 
· - - · - · -

1 0 0 • 0  

A D  J U S T E �  
f� E Q U E N C 
< t.R CE N I )  

1 • 1 
12 · 2  

7 0 t 4  

14 a 4  

1 e 9 
M I S S I NG 
- - - - - · · · 

1 0 0 • 0  

14 3 .  

C U M U L A T I V E 

c��ihlM�-
1 . 8 

l 4 t 5  
7 9 t 3 

97 e 8 
1 0 0 • 0 

1 00 • 0  

C U M U L A T
M

E 
c�thf- t-

l d 

13 t 3 
8 3 a 7 

96 t 1 

1 0 0 • 0  

1 00 • 0  



Tab l e  A2 . 22 

V A R 3 7 T E A C H E R  R A T I N G �  A R T  & CR AfT 

C A T EGOR�BE� 
S U P E R I O R 

ABOVE AVER A GE 
A V E R A G E  

-at cow A VER AGE 
I N f E R I O R  

V A L. I D  C A S E S  11 
M � S S I N G C A S E S • 

C O D E  
1 
2 
3 

4 
5 

0 
T O T A L. · 

2 3 7  
3 9 6  

R E L A T I V E 
A B S O L U T E F R E Q U E Nf Y 

fR DfO T N CY ' P ERC E N  > 
2 0 • 3  

3 0  4 • 7  
1 8 3  2 6 • 8  

2 0  3 • 1  

2 0 • 3  

3 98 62 • 7  
- - - - - - - .. . . . . . .  

6 3 5  1 0 0 • 0  

Tab l e  A2 . 23 

V A R 3 6  TEA C HER R A T I N G ,  MUS I C  

R E L A T I V E 
C ATEGtrRTL;A BEL: A B S O L U T E  tp E Q U E N¥ Y C U OE F REQ UE NCY C ERC EN ) 

· s u P E R I O R 1 2 0 . 3  

ABOVE AVE R A GE 2 27 4 • 3  

A V E R A G E 3 1 6 2 2 6 • 7 

2 • 

I N f E R I O R 5 1 0 • 2  

• 
- - - - - - - - - - - - - -

T O T A L.  6 3 5  1 0 0 • 0  

V A L I D  C A S E S  c 2 3 0 
M I S S I N G C A S E S  K .  4 0 5  

144 . 

I 
A � J U � T £ 0  C U M U L A T I � E 

f R  Q U  N C Y ' � �fci-M-�-�P t:.RCENJ ) 
o . a  o . a  

12 . 7 1J e 5  
7 7 • 2  9 0 e 7 

6 t 4 99 a 2  
� � 

O e 8  1 0 0 • 0  

MISSING 100 e 0  
. .. . . . . .  

1 0 0 t 0  

A D J U S T E D  C U M U L A T I V E f R E Q U E N C Y  AQJ � 
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