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Abstract

The aim of this research was to carry out using Aboriginal
children from Alice Springs a replication with variations of a
study by Kearins (1974; 1977), which reported superior visual
memory skills among Aboriginal children from the Western Desert;
and to explore further the implications of Kearins' results.

The experlmental task used by Kearins was a spatial version of
Kim's game.

Three working hypotheses were stated based on a genetic-
ecological demand theory proposed by Kearins. The third
hypothesis related Kearins' theory to the Aborigines' superior
'cognitive mapping' ability as described by Lewis (1976).

Hypothesis 1l: As a result of ecological demand Aboriginal
children from Alice Springs (a desert habitat)} will be superior
to a matched sample of European children from Canberra on a
visual memory task; and Aboriginal children will use different
coding strategies in memorizing arrayed objects than will
Eurcopean children. :

Hypothesis 2: If Aboriginal children are superior to Eurcpean
children on a visual memory task where objects are arrayed on
a matrix, this ability should be enhanced if the objects are
arrayed on the ground

Hypothesis 3: Aborigines will also demonstrate éuperior

" performarice if the visudl memory task involves a mental rotation. -

Europeans were found to make significantly more correct
replacements than Aborigines in experiment 1; otherwise, no
significant difference of race were found in either experiments
1 or 2. On the basis of these results, an 'environmental
experience' hypothesis (Drinkwater, 1976) was accepted in
preference to Kearins' genetic-ecological demand hypothesis.

In experiment 3, Europeans performed significantly better

“than the Aborigines. . It was suggested that the experimental

task did not adequately reflect the Aborigines' ‘cognitive

mapplng ablllty.

Invconc1u51on, these data support an explanation that
any differences found between Europeans and Aborigines in visual
memory skill will likely result from a complex interaction of
factors largely of an environmental nature. .



. The Aborigines of .Ceﬁtral Australia were traditionally nomadic
hunters’and food gatherers; living successfully ih a harsh, uncompromising,
desert environment. The reader is referréd to Kaberry (1939); Meggitt
(1962); Berndt and Berndt (1968); and Elkin (1974) for detailed accounts
of their traditional life patterns. |

It has been suggested (e.g. see the review article preSenfed in
conjuﬁction with this paper) that the survival skiils demanded by a

hunting-gathering people must have included:

1. a highly developed, practical orientation ability, aﬁ ability for
example that would be required in pursuing fasﬁ moving game and in
returning directly to the home éamp after the éhase.'(According to Lewis
{1976), the'AborigineS while hunting formﬁlaté "some kind of dynamic
image or mental 'map' " of the area p. 262);_

2. an acute visual perceptiveness, as needed in scanning the countryside

.fbi éiéﬁs‘indicative of a food or water source (see e.g. Kaberry, 1939

p.l; Berry, 1971 p.328};

3. and a well developed visuo-spatial memory, as demanded, particularly
by a pre-literate society, in memorizing the details of animal and bird

tracks, the appearance of edible foods, the geography of the landscape,

- ete.

Several authors (e,g,'Berndt‘&‘Be#ndt;“iS68; Brokensha, 1975;
Berry, 1976) have proposed that traditional Aboriginal skills, developed
as a result of ecological demand and a hunting—gathering life style, will
probably persist in some measure even in detribalized conditions.

A ‘recent cross-cultural study by Kéarins'(l974;'1977: 1978 é) has -
presented an argument which relates the traditional life style of the
Aborigines and the implied cognitive skills demanded by that life style
to a hypothesis predicting that Aboriginal children will be superior to

children of European descent on visual memory tasks.
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Kearins' thesis stemmed from an "envirommental pressures hypothesis”,
extended to human groups from Lockard's (1971) suggestions for research in
comparative psychology. ln her hypothesis, Kearins postulated the genetic
inheritance of cognitive skill: |

environmental pressures lead to selection of cogniﬁive

characteristics most llkely'to ensure'surviVal in a

particular environment (Kearins, 1977 p. 13).
To test this hypothesis, Kearins chose.Abo:iginal people fiom'the Western
Desert region of Australia; and inferred thet.the following survival
skills were required by these hunter/gatherers in a desert habitat:

superior acuity fer low eentrast material; and’

the capacity to remember relationships of objects

" in visual space (Kearins, 1977 p. 22).'
The task Kearins devised to reflect these assumed survival skills
was a spatial version of Kim's game and her exper1mental»deelgq eempered _______
VVVVVV fﬁe.éeffefﬁaﬁeeAefre.éreeé'ef.Aeorlglnal children (aged 7-16 years) on
this task with the performance of a matched group of Eurcpean children.
Children were presented Qith an array of cbjects which were displayed
on a grid marked card and required to memorize the positions of the
objects. The objects were then jumbled and the task was to replace each
in its original positioh. Four different errays were presented in this
manner. .Iwo clasees of objects were used to allow for differences in
experience between the two groups of children - man-made objects familiar
to Eﬁropeans; and natural objects familiar’to Aborigines. Both these_
classes of oﬁjectslﬁere used ln’each of two types of arrays, classified
as "different-name" objects and "same-name" dbjeeﬁe. The lattef was
intended to make verbal labelling difficult and thus to identify children
attempting such a strategy.

Kearins' results indicated that the performance of Aboriginal

children, whether from a traditional or a non-traditional background,
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"in the European descent group boys aged 7-12 years tended to score

"was consistently -and significantly superior to that of the non-

Aboriginal groups"™ (Kearins, 1978 a p.9). ' Object familiarity was found

to make'no difference to the Aboriginal groups, but the European groups
performed betﬁer on items which were familiar and, according ﬁo Kearins,
potentially naﬁeable {i.e. "different-name" type objects). From the fact
that European children tended to mouth the names of the objects, were
effected by object type; and because their overall performance was
inferior, Kearins infgrred that these children were employingkverbal
stratégies to code the information in memOry;i Thé Aboriginal children's
silence, on the other hand, together with theifzsuperior performance
uﬁder all array conditions was given aé.evidence for the uée of wvisual,
géstaltic strategies.

No.éignifiéaht éex aiffeiénceérweré féﬁhd in.eitherlﬁhé Eﬁrépean

or the Aboriginal groups, although Kearins (1977) has commented that

higher than gifls, but differences were slight" (p; ii). E
Kearins concluded from her results fhat
the genetic question of the inheritance of-a cognitive
vskill of adaptive significance within a particular i
environment might therefore be said to have been
_ féiriy ciéaily‘ansﬁéred‘byvthe éréséﬁﬁrs#udy.
(Kearins, 1977 p. 152).-
There is some evidence which lénas éuppéft to Kearins' assumptioﬁ
that Aboriginal people may prefexr to/emplqyrvisual strategies in pro-

cessing information from- a patterned array. Davidson (1977) found that

'in.the'éard game Baccarat Aboriginal players have developed a visual,

pattern recognition system to identify the face value of the cards in
their hand. European players, in contrast, use the verbal strategy of
reading the numbers on the cards and summing them. More recently,

Davidson and Klich (1979) demonstrated that on a free recall task,



4

involving the sérial presentation of three mounted pictures, Aboriginal
' subjects retrieved the reémembeéred information as a visuo-spatial unit.
On the §ame task, European subjects employed a serial strategy. This
evidence, however, is minimal and the strategies used by the Aborigineé
may be task—spécific and unrelated to the -strategies required for
survival in the- 'bush’'.

Other cross-cﬁltural studies héve indicéted that Aborigines may be
superior to Europeans on visuo-spatial taské, ‘Berry (1971; 1976§, using
a battéry of tests (Witkin Embedded Figures Test; Koh's Blocks,'Raven's
Matrices; Morrisby Shapes; and a discriminatiénriésk) purported. to
neasure visuo-spatial skill, §oncludedvthat there is a significant
reiaﬁibhshi?vbétWéeh é‘huntér;gatherer lifé étyié and superior ability
in visual discrimination and spatiai skill; .Siﬁiiariy, Daséﬁ (1974’
demonstrated in a Piagetian framework that Aborigines perform better on
sPaﬁiai than qn.lpgigofmathematical‘;ests._;The'reyérse_was found to be
true for Europeans.

Again the evidence is sparse and not unequivocal. Tests of spatial
ability, such as those used in the studies mentioned above, have been
variously criticized (e.g. Kearins, 1977; LCHEC, 1979) as being culturally
unair and as measuring performance, not competence. The main criticism
to be levelied, however, iﬁ feiéiion ﬁo.aﬁ ééoioéical demand ﬁyp&theéis
is that the’cognitiVe‘skills'measured_by these tests wili be teSt*'.
spgcific and do not refiect the strategiesfthétrAbérigines employ in
noving around in their natural’habitat. Asrthe/;eview article related
to this paper has outlined, the 'cognitive mapping' strategies used by
-AbofiginésAin-thé ;bﬁéh; érevcéﬁpie#Vaﬁd-Qafiéﬁlé.r o

, Kearins'rfindings, fﬁrthermore, couid hof bé feplicaﬁed by éithef
Harris (1977) or by Drinkwater (1976; 1978). Harris followed Kearins'
original design using a éample of children (aged 9-17 years) from three

groups: traditional Aborigines from Milingimbi, an island off the coast
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of the Northern Territory; urban Aborigines from Darwin; and Europeans

" from Darwin. On overall mean error score, Harris found that the Euro-

.pean children performed better than either of the Aboriginal groups.

Drinkwater (1976; 1978) varied Kearins' design and used two arrays of
objects, one consisting of 10 artefactual and 10 natural objécts; and
the other made up of different, plastic letters of the alphabet. The
children in Drinkwater's sample were a éroué of ‘medium-contact,
adolescent Aborigines from Palm Island; and a matched group of European
child?en from a coastal city in Queensland. b;inkwater found no sig-
nifiéant differences in performance between ﬁﬁé two racial groups on
the number of objects éorrectly replécea or 6h a score reflectipg the
magnitude of.réplacement error. For both.tﬁerraéial groups, the letters
prévéé sigﬁificantl& ﬁoré diffiéult‘than tﬁerobjects; the.vnatural

objects were significahtly more difficult than the artefactual objects;

and‘the‘girls“made‘sigpificantly”less,replacement:errors.than<the boys.-

On the basis of her results, Drinkwater-(i976) rejected Kearins'
geneﬁic inheritance hypothesis. She argued that if Aboriginal people
had evolved superior visual memory ability as a resulﬁ of long-term
survival as hunter-gatherers, then this ability should alsc be evident
in Aborigines from Queensland. Since this_was nqt fpgﬁd to be the case,
Driﬁkwéter éréposed an alternaﬁive explanatioh'fbr Kearins' results,
namely that "the speCific:thironmehtél'éxpefiehcé>of thevdééeitvchilareﬁ‘
had facilitated the acquisition of percépfﬁai and visualvmemory skilis"
(Drinkwater, 1976 p. 38). In a more recent article, Drinkwater (1978)
has further suggested that the superior performance of‘thg Abqrigina;
éhiidfeﬁ.iﬁ Keéfiﬁs; sﬁuay ﬁa&vbe the resﬁlt of a memory training'game
(see Harney, 1952,7pp. 373—379) which is played by Aboriginal children
from the desert. This game is rémarkaﬁly similar to Kim's game.

Kearins (1978 b) has since replied to Drinkwater (1976} and pro-

posed that Drinkwater's failure to reproduce her results could be
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attributéed to the following deficiencies in Drinkwater's experimental
design.

1. Drinkwater used coastal Aborigines as subjects and not Aborigines

from ar"desert habitat" as specified in Kearins‘ hypothesis.

2. The letters task, according to Kearins, had "no place in wbrk_based

on an ecological rationale directed towards a pre-literate people™ (p. 3).
3. Kearins complained that the inside setting used by Drinkwater
detracted from the 'aboriginality' of the situation} and éreated an
obvioﬁé European, schoolroom situation which'mgy haverbeen associated
with past failure by the Aborigines.

Kearins' criticisms are trivial. As Drinkwater (1978} has pointed

her setting was "in a small school store room"; the atmosphere was
"relaxed and low key"; and the Aboriginal children were attentive and

appeared to enjoy performing the tasks. ' . ' E

The three experiments described in this paper were designed to

shed some light on this controversy.

" Experimental Hypotheses

1. The aim of the first experiment was to replicate Kearins' experiment
(1974; 1977) using Aboriginal children from Alice Springs. Kearins'

genetic-ecological demand hypothesis states that
| .Aﬁstfaiian.Ab§riginai éﬁiidréﬁ of (lohg—term) desert
origin, whether living traditionally or not, are
more likély than others to excél in visual spatial

memory (Kearins, 1978 b, p. 2).

If this hYpothesis is correct, then one would predict that the superior



visual memory found in Aboriginal children ffom the Western Deeert would
‘also be found in Aboriginalyéhildreh from:Aiice Spfingé ke aesert efee).
Kearins ihferred that the Aborigina; and the European children
were employing different coding strategieS'in performing‘her tasks. In
order to verify this implication experimentally,”the objects in each array
were randomly aSSLgned to the locations, such that ‘each child within one
cell of the experimental design was presented w1th a different array. This
paradigm was used so that the saliency of given objects and locations could
be analyzed separately.. If Aboriginal children are using different‘coding
strategies to those being used by Eﬁfopean children, then it is to be
expected that they will select different eépects of the experimental arrays

to commit to memoxy.

Hypothesis 1: As a result ofrecological demand Aboriginal

children from Alice Springs {a desert habitat) will be
Canberra on a visual memory task; and Aboriginal children
will use different coding strategies 'in memorizing
arrayed objects than will European children.

2, It is suggested that the presentation of the arrayed objects on a

gfid—marked card detracts from the eim of providing a 'natuial‘ setting -

foxr the Aborigines and imposes a row/column coding strategy on the task,

‘particularly for the European children. In order to control for this
possibility, in experiment 2 the objects were presented at random locations
on the ground. Experiment 2 was otherwise the same as experiment 1.

Hypothesis 2: If Aborlglnal chlldren are superior to Euroc-—

pean children on a visual memory task where objects are
arrayed on a matrix, this ability should be enhanced if the
objects are arrayed randomly on the ground, a presentation
which is closer to the situation they would find in the

'bush®.




3. Basic to Aboriginal survival skill in the ‘bush' must be the ability
not only to remember the Visuo—spatiai}péttefﬁ 6f énvifohmental feéﬁureé
but to ge able to'recoghise these features when approaching them from
any direction. Lewis (1976) has suggested that Aborigines have supefior
ability in ‘'dynamic mental mapping'. Thus experiment 3 was designed to
incorporate a mental rotation into a Kearins-like task.

Hypothesis 3: If Aborigines are superior to Europeans

on visual memory tasks aé a result of their hunting-

gathering tradition, they will a;sp demonstrate

superior performance if the viéﬁai memory task

involves a mental rotatién.

..... ':Methoa

Experiment 1l: Replication of a Study Conducted. by Kearins (1974, 1977)

Aboriéines; and 3. traditional Aborigines) from a total of 100 children
were tested. Each group was divided by age into juniors and seniors and
by sex. Table 1 summarizes the allocationrof'children to: groups.

Table 1

Distributions of Subjects Taking Part in Experiment 1,
‘with Age Range, Mean Ages and Standard Deviations.

Group - - - -Age Group Sex  No. of ' Age = {Years)  (Years) =~ S.D.-

Subjects Range - (Months) (Months) (Months)
n a Mean Age
1. European Juniors M 10' 6;1C_ - 8. 4 7.7 5.9
F 10 7.3 - 8. 4 7.8 4.7
Seniors M 10 10. 6 ~-. 12. 5 11.8 6.3
F 10 9. 9 - 11.10 11.1 7.5
2. Urban Juniors M 10 6. 8 - 8. 3 7.6 6.4
Aborigines F 10 7.4 - 8.2 7.9 3.7
Seniors M 10 10.11 - 12. 8 11.8 6.2
F 10 10. 6 - 11.10 11.4 5.6
3. Trad- - Juniors M 10 In most cases
itional F 4 ages unknown.
Aborigines - Classified ? ?
Seniors M 2 junior-senior

F 4 by class-teacher.




The Aboriginal Subjects

All the Aboriginal cﬁildren tested attended Traeger Park Primary
School in Alice Springs, N.T. The total enrolment at the school was 460.
Approximately 76% of the children were of Aboriginal descent and 24% of
European descent.

The information on this sample came from current school records;

a submission from the school.to the Neil/Hird Committee (1976); inter-
views with the teachers, including two Aboriginal aids; the school
counseilor; and a social worker.

The urban Aboriginal group: Of the sample_ofﬂ4b children, the 20 juniors

were selected randomly from grade 2 and the 20 seniors from grades 5 and
6. Most of the children in this group weie of mixed ancestry and came
from three sub-groups. 1. a stable, permanently employed group 11v1ng in

town; 2. a largely unemployed group living3in'town, often with more than

one family per house; and 3. a group of chlldren from hostels or cottages

run by surrogate white parents, but whose own families were considered to
be town dwellers.

Most of these children were conversant with tribal customs (see
Table 2 for tribal distributions) and had some experience in 'bushcraft'.

The traditional Aboriginal group: The traditional Aborigines were taught

in one classroom for specialized instruction and although 56 children

possible to test 20 of theﬁ. The traditional children were from two sub-

groups: l. hostel or cottage children from_traditional'families;vand

2. fringe-dwellers from the make-shift settlements on the outskirts of

town.

The majority of the traditional children came from a transient
Aboriginal population who frequently went on-journeys lasting for weeks and
months. As a result, the children attended school sporadically. Their

families lived a tribal life (see Table 2 for tribal distributions) and

still preserved to some extent the hunting-gathering tradition.
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Table 2

Distribution of Trlbal Groups in the Urban
Aboriginal and Traditional Aboriginal Groups

Experiment 1 ‘
Urban Tribal No. of Subjects Traditional Tribal No. of Subjects

Aborigines Origin Male ~ Female BAborigines . Origin Male Female
Aranda 3 : 6 . : Aranda | 4 1l
Loritja 2 ' 1 _3 o Loritja 1 1
JuBlors - piijant- 1 1 Juniors  Lotbiri 1 1
jatjara '
Unknown 4 2 " Unknown 4 1l
Aranda 3 5 ' o Afanda - 1
Seniors Ioritja 3 A | -1 : Sénioré Loritja 2 1
Pitjant- 2 - . Galbiri - 2
ljatjara ) . . o R R . R
Walbiri -1 -
Unknown 1 4

The School: Lessons at Traeger Park were conducted by a predominantly
European teaching staff. All the Aborlglnal children used in the study
could speak English; and the majority were bi- or trlllngual. Most
children at the school, but the fringe~dwelleis in particular, performed
well below European norms in literacy and numeracy.' The school building,

the classrooms and the educatlonal equlpment at Traeger Park compared

favourably with those of any European school. ‘It can be assumed, therefore,
that the Aboriginal children would have been familiar with many of the
artefactual objects found inralEuropean séhbol'énd woﬁld have somé knéwledge
Health was generally good. There were cases of trachoma, and middle
ear infections were common. However, a full-time nursing sister permanently
stationed at the school paid immediate attention to any medical problems.
Games: Observation of the games played by the Abofiginal children in the
playgfound; and interviews with the dhildren, their teachers and the staff

at the hostels, revealed no instances of memory games.
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The European Subjects

The European childreﬁ tested came from Duffy Primary School, an
open-plén school in a middle-class suburb of Canberra. The total enrol-
ment at Duffy was 560 children. The children in the sample consisted of
20 juniors from a 2nd/3rd grade unit and 20 seniors from a 5/6th grade
unit. The criterion for selection was to maﬁch the urban Aboriginal
sample for sex and for age. |

Canberra has many open areas of parkland or bush and the city limits
are eééily accessible by car. Thus, although the European group cénsisted

of city children, the Canberra children would have had reasonable experience

with the natural objects presented in the expériment.

Games: Five children from Duffy (four seniors and one junior), when

qﬁestioned admitted to having played on isolated occasions a party game in

which a number of cobjects had to be memorized and later recalled.

Materials
Two arrays of objects were used, one of 20 different-name, arte-
factual objects (A/D) and the other of 20 different-name, natural objects

(N/D). The A/D objects were found at school and in the European home and

were considered to be easily recognizable, European objects; The N/D
objects, collected around Alice‘Springs were considered to be more familiar
to the Aboriginal children. The objects were displayed on two sheets of
white card (40cm. X 32cm.), each divided inﬁo a matrix of 20 (8cm. X 8cm.)
locations (see Appendix la for photogfaphs_of éxample arrays).

For the practice trial, a third jdentical display card was con-
structed on which four objects (two A/D and two N/D), different from those
used in the experiment, were presented at four dispersed locations.

The other materials were: two lengths of cloth to cover the

arrays; one record sheet per subject (see Appendix 2a); and a stop watch.
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Design -

Kearins' experimental design was replicated with the following
variatibns:
1. Whereas Kearins presented the same two arréys to every child, in this
experiment the 20 objects in each array were ranaomly assignéd to the
20 locations in the matrix, such that each object appeared in éach
location once over 20 trials. The two.arrays thus varied for each child
within a given age groﬁp, but the set of 20 arrays remained the same for
juniofé and seniors across the three racial groups.
2. Four arrays were used in the Kearins expefim;nt; The two not included

in this replication consisted of one array of ‘12 same-name, artefactual

the array probably requires different coding strategies to those required
on the bther task.

3. In the Kearins design, the experimenter and the subject sat on camp
stools before an ariay rositioned at the same height. A more natural
setting and one considered more appropriate for the Aﬁoiiginal children
was used in this experiment. The child and the experimenter sat on the
ground before the array which was alsé on the ground. |

4. A praétice trial was included for the'Aboriginal children to ensure
that they understood the experimental'instructionsf A practice trial was

considered unnecessary for the European children.

Procedure

Familiarization: Before and during the experimental period, time was spent

getting to know the children. At both schools, the experimenter taught on
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5 ‘
relief; observed and assisted teachers in all the classes from which
subjects were selected; and became generally involved in school activities,

such as sport and excursions.

Experimental Procedure: Children were tested individually in an outdoor

setting during school hours. The Aborigiﬁal children were first given a
practice session. Children who appeared not’ to have understood the task
or who were considered too shy to participaté were.eliminated from
experimental sample. Only one junior gigl was eliminated.

'éefore an experimental trial, the two arrays were covered with cloths.
Each child was given the samé instructions (Aébéﬁdix 3a). Arrays were
presented one at a time and after each.trialrthe 6rder of array presentation
was reversed to control for ‘'order effect'.',Timing commenced as soon as
the cover was removed. Each Chlld was glveﬁ 36.§éc§nds to viewrtﬁe érféy.

After 30 seconds, the objects were disarrayed by lifting the card and

tipping the objects into a pile near the child. The task was to recon-

struct the array as accurately as possible. No time limit was imposed
during the reconstruction and objects could be relocated at will.

When the c¢hild had completed the task to his satisfaction, the
object replacement positions were recorded (see Appendix 2a for a sample
record sheet) and the child was told his number of_correct ieplacements.
The child then moved to the next array and the same procedure was followed
{see Appendix 3a for instructions). Befofe the following trial, the next
two arrays were set up by consulting the'iecoraing sheet'for the next
child.

For each child, the number of correét placements and an error

' scofe were'caiculaﬁed The error score waﬁ.ééléulated by summing; over

all objects, the number of location sguares by which each object was

misplaced.
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Experiment 2: A Random Variation on Kearins' (1974, 1977) Design

Subjects

A sample of 100 children from Traeger.Park'and Duffy Primary Schools

were tested. Where possible the same children were used in experiments 1

and 2. Table 3 summarizes the allocation of children to groups and shows

the number of children, per cell of the design, who were tested under both

experimental conditions,

Table

Distributions of Subjects Taking Part in
with Age Range, Mean Ages and Standard

3

Experiment 2,
Deviations.

Group Age Group Sex No.

of Age (Years) "{Years) S.D.
Subjects Range {(Months) (Months) (Months)
n& Mean Age
1. European Juniors M 10 (10} 7. 0 -~ 8.3 7.7 5.9
F 10 (10) 7. 0 =~ 8.3 7.8 4.7
Seniors M 10 (10) 10.11 - 12.7 11.8 6.3~
.......................... . F. .10 (10) -10. 1 ~ -12.3 - -11.Y - 7.5
2. Urban Juniors M 10 (10) 6. 8 - 8.3 7.6 6.4
Aborigines F 10 (9) 7. 4 - 8.2 7.9 3.6
Seniors M 10 (10) 10.11 - 12.8 11.8 6.2
F 10 (8) 10. 6 - 12.0 11.5 5.0
3. Trad- Juniors M 8 (7} In most cases
itional F 5 (2) ages unknown.
Aborigines . " Classified _ ? ?
Seniors Mo 2 (1) junior-senior
F 5 by class teacher.

(3)

2 Numbers in parentheses indicate
experiments 1 and 2. .

the number of children included in both
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Table 4

' Distribution ‘of Tribal Groups ih the Urban
. Aboriginal and Traditional Aboriginal Groups

Experiment 2

Urban Tribal No. of Subjects Traditional Tribal No. of Subjects
Aborigines Origin Male n? Female n? Aborigines Origin Male n® Female n®

Aaranda 3 (3) 6 (5) Aranda 3 (3) .3 (2)
Loritja 2 (2) 11 Loritja 1 (1) - -
Juniors - ..Juniors
Pitjant- 1 (1) 1 () - _ Walbiri 1 (1) 2 (1)
jatjara
Unknown 4 (4) 2 (2) - : . Unknown 3 (1) - -
Aranda 3 (3) 6 (5) _ Aranda 1 (0) 2 (1)
“ILoritja 3 (3) 1 ' Loritja 1 (1) 1 (1)
Seniors ?lt?ant;. 2 (2) 1 (0 ‘Seniors ?1tqant— - 1
Jatjara . Jatjara
Walbiri 1 (1) - = : Walbiri - - 1 ()
Unknown . 1.{1) - -2 (2) - - - - - -  Unknown = = ' ‘= ‘=

2 Numbers in parentheses indicate the number of children included in both
experiments 1 and 2.

Materials

Two arrays of'zo objects gach we;e usea,_ One consisted of 20
different—namé, artefactual objects (A/D); the oiher of 20 different name
natural objécts'(N/D). .Thé 6bjects W¢£e cbi1§ctéd‘a£ound thé écﬁéol aﬁd‘
thé home; and around Alice Springs, respecti§ely. All 40 objects were
~ different to those used in experiment 1 (see Appendix 1b).

Two sheets of qlgarvplasticV(6O¢m._XA70qm,),_labelledvA/D and N/D,
respectively, were used to preserve the twprsets_of random lqcatiqns. Out
of each sheet were cut 20 X 3cm. square,, predetermined location-markers
through which thumb tacks could be pressed into the ground in order to
mark the locations. On each sheet, each hole was numbered from 1 to 20 to
correspond to the numbered arrays (A/D, N/D) on the individual subject's

record form (see Appendix 2b}.
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For the practice trial, four objects (two A/D and two N/D) different
from those previously used in either experiment were presented on four
randomly dispersed thumb tacks in the ground.

The other materials corresponded to those used in experiment 1.

Design

The experimental design was identical to that used in experiment 1.
with the following exception. The 20.locations per array in experiment.Z
were 20 easily detectable thumb tacks, presééd‘into_the ground through
holes in a master sheet. - |

‘Each master sheet consisted of a (60¢m;rx'70cm.)'rectangle, which
was subdivided into a matrix of 12 rows X 14 columns or 168 locations.

From this set of locations, 20 were randomly selected with the restriction

that five locatlons occurred in each quadrant of the matrix and that no
more than four locations could occur in any given row or column. The
restrictions were imposed so that the objects were equally dispersed over
the area and no obvious rows or columhs of objects occurred in either
array. The effect of cbjects randomly displayed on the ground was thus

achieved (see Appendix 1b).

Procedure

The procedufe was the same as for experiment 1 (see'Appendices 2b
record sheet; and 3b instructions). Nd subﬁect was eliminated aftéf
the practice session.- After.the ‘thumb tacks were put into p051t10n, ‘the
master sheets were removed and the tacks stayed in position throughout an
experimental session.

Experiments 1 and 2 were conducted on aiternative days to avoid a

‘practice effect' in subjects taking part in both experiments.

Error scores for each array were calculated using a table. Each score

in the table represented a distance in decimetres between each possible

location an object could be placed and its correct location.



17

Experiment 3: Spatial Memory and Mental fotaﬁién
" Subjécts

148 children were tested in experiment 3. They attended Traeger
Park and Duffy Primary Schools. All the tiaaitional Abo:igineé available
were tested. Of the urban Aborigines, juniors were selected randomly
from grades 2 and 3; and seniors from grades 6 and 7. The Eurcpean sample,
matched to the urban Aborigines for age and sex, was selected from a 2/3
grade unit and two 5/6 grade units. Some children from both the Aboriginal
and Eﬁfopean samples had taken part in either experimgnt 1 or experiment 2.
For the allocation of subjects to groups and gh;‘tribal origin of the

Aboriginal samples see Tables 5 and 6.

Table 5

Distributions of Subjects Taking Part in Experiment 3,
with Age Ranges, Mean Ages and Standard Deviations.

 Group . . - Age Group - Sex - No. of - - Age - - (Years) - (Years) =~ 'S.D.-
Subjects Range (Months) (Months) (Months)
Mean AZge
1. European Juniors M 16 7.2 - 9.3 8.3 7.9
F 16 7. 2 = 8.9 8.0 6.8
Seniors M 16 9.11 - 12.8 11.4 9.2
F 16 11. 2 -  12.3 11.7 4.1
2. Urban Juniors M .16 - R 9.2 8.3 8.1
Aborigines F 16 7. 0 - 8.9 8.0 5.9
‘Seniors ~ M 16 9,11 -~ 13.5 = 11.8  1l1l.2
F 16 1. 2 - 13.8 12.3 10.2
3. Tfad— Juniors M 9 In most cases
. itional . - F 3 ages unknown.
Aborigines Classified ? ?
Seniors M 3 junior-senior

F 5 by class teacher.
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Table 6

'Distributioh of Tribal Groups in the Urban
Aboriginal and Traditional Aboriginal Groups

- Experiment 3

Urban Tribal No. of Subjects Traditional Tribal No. of Subjects

Aborigines Origin Male Female Aborigines Origins  Male Female
Aranda 8 5 Aranda 3 1
Loritja 1 4 S Loritja 1. -
Juniors ’ Juniors :
Pitjant- 1 1 _ Walbiri 1 1
jatjara ' '
Unknown 6 6 ' o Unknown 4 1
Aranda 5 7 ' : Aranda 1 2
Seniors  Loritja 3 1 ‘Seniors Loritja 2 2
“Pitjamt- 3 1 HWalbiri - 1
jatjara :
Unknown 5 7
Materials

The array ;onsisted of 16 artefactual objects, different from those
used in either experiments 1 and 2, arranged on ﬁhe ground in a circle of
radius 30cm. (see Appendix lc for photograph}. A plastic, circular
master-sheet was used to preserve the 16 locations. - The master—sheet was
divided into- 16 equal sectors. Holes, big enough for ;he‘expe:imentAL
§5jéc£§ fo‘éaésvﬁhfoﬁgh were cut in the middle of each sector, 30cms. from
the centre of the circle. Each hole was labelled with the name of one
object.‘

Other materials used were a cloth to cover the array; a duplicate-
set of 16 objects; 16 identical, covering pots (5.5cm. radius); five
different objects plus duplicates of three for practice; one record

sheet per subject (see Appendix 2c); and a stop watch.
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Design

A circular array was used to create a continuous border (i.e. no
corners.or edges) so that in performing the task, which required a mental
rotation of the remembered array, the chiid had to code cues within the
array in relation to reference points found in the largef space Qf the
setting.

A circle is a shape familiar to both European and Aboriginal
children (see Strehlow, 1947; Munn, 1973 for evidence of the importance
of the circular design in Aboriginal culture). |

The 16 objects were positioned in_tﬁe same locations foﬁ every child.
Objects were not rotated as the saliency of object and location had been

considered in experiments 1 and 2. 2ll objects were artefactual because:

1. The natural/artefactual dlstlnctlon had been prev1ously considered; and

2. Kearins' (1974, 1977) results indicated that Aborigines showed no

a decided preference for artefactual objects.

Children were required to recall only eight of the 16 objects. No
pre-warning was given as to which eight were to be recalled. The eight
objects were selected randomly such that eech obﬁect appeared eight times
over a block of 16 trials to control for object/locatioh saliency.

The design of selecting only half of the objects from the array for
recall was chosen.because: | |
1. It reduced the iikelihood of a chenee cefrect.éiacement, since the
number of possible 1ocatiens to choose from remained high even>for the
last placement; and
2 It encouraged the Chlld to code the.efre§res a gestalt, i.e. the child
knew he would have to recall eight objects, but not which eight. This was
intended to control the method ofAcoding so that difficulty with the

task could be related to an inability to perform the necessary mental

rotation.
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The duplicate set of 16 objects allowed the experimenter to present

the child with the objects to.be recalled. and thus avoided any ambiguity;

Procedure

Children were tested individually during school hoﬁrs in an cutside
setting. Before each trial, the array was set up using the maéter sheet,‘
which was subsequently removed, and covered with a cloth. A brief practice
trial was given to the Aboriginal children; No child haa to be eiiminated
after the practice trial. The practice array consisted of five objects
arranged in a circle and the child was asked to recall three.

The children were positioned at point A befere the array (see
Appendix lc) and given the same instructions'(Appendix 3c). The cover
was lifted and a 30 seconds V1ew1ng period immediately commenced. After

30 seconds, the child was requested to turn his back on the array. The

experimenter then covered each object in the array with an 1dent1cal, -

upturned pot, being careful not to change the position of any object.

The child was then led to point B (Appendix 1lc), a reorientation of 180°
from point A. An assurance was given that the objects had not been moved
but were individually concealed beneath the covering pots (see Appendix 3¢
for wording). The eight objects to be recalied'(as pre-recorded on the
child's recording sheet, Appendix 26) were éiVen to the child. The task
{Appendix 3c¢). No.time'limit was impesed'on the child during this task
and objects could be moved around after they had been p051tloned

When the child had completed the task, the pots were removed, in view

The number correct and an error score were recorded for each child.
The error score was calculated by summing the number of locations, by the

shorter distance, each object was from its correct location.
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Results

Experiments 1.and 2. L . o L

Graphs of the mean number of correct replacements and standard
deviations on each array for the total sample of children tested are shown
in figures l; 2_and 3 kexperiment l) and 5, 6 and 7 (experiment 2). The
mean error scores and standard deviations for the total sample are graphed
in figures 4 and 8, for experiments 1 and 2 respectively.

A four-way analysis of variance (race 2 age X group X sex X object
type) with repeated measures on object type and 10 children per cell was
carried out on the number of correct replacemehae énd‘on the error scores
for both experiments 1 and 2. Each variable had two levels: European X
Aborigine; seniors x juniors; male x female}'and.artefactual X natural
objects. The'Abbriéines were a random selection of children from the
urban and traditional groups who had taken part in both experiments 1 and

2. This selection was performed to equate cell size in the statistical

design since the traditional Aborigines were under-represented.
The following variables were found to be significant in experiments

1 and 2 (see Appendix 4, Tables 7, 8, 9 and 10 for complete ANOVAS).

Experiment l: Correct Replacement Scores

Variable F(1, 72) P | Favouring

Race 4,04 < ; 05 . Europeans

Age group . . . . ... 20,18 - <-.0él - - - - -seniors - - -
Object type 41.77 < .001 artefactual

Experiment l: Error Scores

Variable F(l, 72) ' P _ Favouring

"""" Age group  26.51 < .00l semiors -
Object type 53.67 < .001 artefactual
Sex 5.05 ’ < ., 05 girls
Age group x sex 4.25 < . 05

5 See figure 4.
i Race X age group X $ex 5.71 < . 05
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‘In relation to the interaction effects, figure 4. indicates that
both the European and the Aboriginal junior girls, but the European
junior éirls in particular, made markedly less efrors than the junior
boys. Sex differences in the senior age group were less pronounced, but
the European boys performed better than the other groups on artefactual
objects.

Experiment 2: Correct Replacement Scores

Variable ' , 4 F(i, 72) P Favouring
Age gfbup 28.38 < .001 | seniors
Object type 48.67 - < .001.:.' artefactual
Experiment 2: Error Scores
Variable F(1, 72) g; : Favouring -
Age growp - 2127 <.001  seniors
Sex ‘ ' 4. 82 <.05 girls
Object type L. 8893 s .00l | artefactual
Object type X age group 6.083 <. 05 See figuré 8.

Figure 8 shows that the difference between the mean error scores for the
artefactual and the natural arrays within each group was not as large

for the seniors as for the juniors.

To determine whether the -different array presentations of experiments

1 and 2 had an effect on the number of correct réplacements scored by

of variance (subjects x experimental conditions) with repeated measures on
experimental conditions were carried out for each racial group:

one ANOVA on the number correct for the artefactual arrays across_experif_
mental conditions 1 and 2, and another on the number correct on the
natural arrays across experimental conditions. All children who took part

in both experiments 1 and 2 were included in the analyses. No significant

effects were found for the Aboriginal gfoup. A significant effect of
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experimehtal condition was found for the European group on both the

artefactual, F(1, 39) 11.09, P < .0l1; and the natural,

F = (1, 39) = 5.61, P < .05 object arrays (see Appendix 4, Tables 1l and

12). The Aborigines' overall performance remained the same under both

experimental conditions, whereas the Europeans found the array presentations

of each object type more difficult in experiment 2.

In experiments 1 and 2, the number of correct replacements made by
all subjects for each’ébject and each 1ocati§n were summed separately for
Europeans and for Aborigines (urban and traditippgl). ‘As the locations
remained the same for both arrays on the matfixidesign of experiment 1,

the number of correct replacements for each location were summed across

ranked. A Spearman's rank-order correlation was performed between the

racial groups for each set of objects and locations. The significant

Experiment 1

Variable r P
Artefactual objects + .59 ' < . 05
Natural objects + .57, : <. 05
Locations +.87  <.o01
Experiment 2

Natural objects ‘ 4+ .64 < .01
Locations (artefactual array) + .90 < .001
Locations (natural array) .+ f87 . < .. 01

.The six locations where objects were most likely and least. likely to be-

corréctly placed in experiments 1 and 2 are depiéted in figure 9. On the
matrix format of experiment 1, the corners and the left hand row were the
most salient locations and the middle locations the least salient. A

similar pattern emerged on the random array presehtations of experiment 2

where the outer edge locations were more salient than inner locations.
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These results show that the Europeans and the Aborigines were using
case of the artefactual array in experiment 2, were paying attention to
the same objects.

Experiment 3

Graphs of the mean number of correct replacements and the mean error
scores with standard deviations for each racial group are depicted in
figures 10 and il.

vfhree—way (2.x 2 x 2) analyses of variance (face X age group X Sex)
were carried out on the number of correct reéia;éﬁents and on error scores
for: 1. European X urban Abofigines; aﬁd 2. European X urban plus tradit-
ional Aborigines.

Thé fdlléwiﬁg va?iéblés were féﬁn&rté bé:siénificant in experiment 3
{see Appendix 4, Tables 13, 14, 15 and 16 for complete ANCVAS).

Experiment 3: Correct Replacement Scores

Variable F : e Favouring

1. Race F(l, 120)
{Eurcpean X Aborigine)

it
ul
o]
Q
A
(@]
%34

Europeans

2. Race F(l, 140) = 8.40 < . 01 .Europeans
{(European X urban

traditional Aborigine)

Experiment 3: Error Scores

Variable 7 F P Favouring
1. Race - | . F(1, 120) = 4.73 <. 05 Europeans
(European x Aborigine) ' ’

2. Race F(1, 140) = 11.95 < . 01  Europeans
(European X urban plus :

traditional Aborigine)

1. Age group F(1, 120) = 10.17 <. 01 seniors
{European x Aborigine)

2. Age group ' F(1, 140) = 10.92 <. 01 seniors

{European X urban plus
traditional Aborigine)

The effect of race on both number correct and on error score was
more pronounced with the addition of the traditional children to the urban

Aboriginal group.
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Discussion

‘Experiments 'l and 2

kearins' (1974; 1977) finding that visual memory skills were
superior among Aboriginal children from the Western Desert was not
confirmed for children from Alice Springs.

In experiment 1, a replication of the Kearins study, European
children éorrectly replaca\éignificantly more objects than did Aborig-
inal children; and no significant effect of race was found on error
score; Kearins' hypothesis proposed that Aborigines have evolved
superior visual memory skiils as a result ofrézhunting-gathering
tradition and the ecologicai demand iﬁposed by a desert environment.
If én evolutionary—eéologiéai démand hfpéthésis.is tb be accepted,
thése skillé sﬁould.be évideﬁt in-oﬁﬁef Aﬁofiéinél éréupsbli§iﬁ§'in a

desert environment. Since the results from experiment 1 do not support

this prediction, the first part of hypothesis 1 must be rejected.

Kearins' experimental procedure was repeated in experiment 2, but
the array presentation was designed to favour the Aborigines. It was
predicted that if Kearins' hypothesis was correct the‘performance of the
Aborigines on the visual memory task would be enhanced under experimental
condition 2. ©No significant differences between Europeans-and Aborigines

were found in experiment 2 for either:number correct or for error score;

© and the performance of the Aborigines remained the same across experi-

mental conditions 1 and 2. As a result; ﬁybdtheéis 2 must also be
rejegted. |

Data from the present studyvdid not'substantiate the evolutionary-
écélééiéai‘tﬁeorf‘pfopéséd.by‘Kéériné.(i9f4;.1§755 Bufifavour Drinkwater's
(1976; 1978)7“enviroﬁmental exéerience".exﬁlénation.»

Several factors may have contributed to the superior visual
memory performance of the Aboriginal children from the Western Desert.

Drinkwater (1976) has suggested that Kearins' results may reflect

a high incidence of eidetic memory among Western Desert Aborigines.
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The frequency of occurrence of eidetic memory has been found to be
‘consistently low among Europeéan’ cultures (Haber & Haber, 1964;

Leask et al., 1969; Richardson & Cant, 1970); but erratically high and
low among non-Western cultures (Doob, 1966). Sheehan and Stewart
(1972) and Sheehan (1973; 1976) have confirmed the erratic occurrence
of the phenomenon among Aboriginal groups. The design of the present
study did not permit an adequate investigation of eidetic memory, but
by definition it is associat¥em with perfect tecall. In experiment 1,
only'one Aborigine (aged 11.8 years) from Alice Springs gained a perfect
score (natural array); and no petfect scoreslﬁere-recorded by the
Aborigines for experiment 2. Kearins (1977,.p. 50), in contrast, found
that for her Aboriginal sample (aged 11-16 years) 13.6% made error free

performances on the artefactual array, and 259 on the natural array.

which suggests that some of these children were eidetikers. (Kearins

Harris (1977) has attributed his fajilure to repeat Kearins'
results to the fact that the adolescent Aboiigines from the Western
Desert attended high school, whereas the Milingimbi Aboriginee at the
same age had limited secondary school experience. According to Harris
{1977), Xearins

managed to have an Aboriginal high school sample

that still was sufficiently traditionally oriented

' to have high"visual memory', but also.sufficiently

'schoollorientedf to try reascnably hard at the test

and to be reasonably ‘test-wise' " (p. 482).

Harris found the chlldren at Milingimbi to be "cooperatlve but
indifferent® (ibid p. 482). This explanation receives no support from
the present study, since the educational opportunities offered at
Traeger Park Primary School were equivalent to those available in any

European school. FPurthermore, all the children in this study were
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enthusiastic to be included in the experimental sample; appeared to
chosen as subjects on a second occasion.

The most plausible explanation fof Kearins' findings, as Drinkwater
(1978) has recently suggested, is that the,Aborig;nesviﬁ her sample had
previously played visual memory games. Harney (1952, pp. 378—379), for
example, has described a game which is played by children from the
Walbiri tribe. Kearins (1977) used a large sample of Aborigines from
Warrabri, a predominantly Walbiri community.  In ﬁhis game, a large
circle is drawn on the ground and along fhe circle—iine the 'head' of
the game places as many as 50 objecté which the other children attempt
to memorize. All players then turn their Eacké on the game and the first
playér calls an dbjecﬁ at a inén poiﬁt éﬁd éohﬁihﬁeS'to.éall Objécts
along the line until he is wrong at which fimé another player takes up

can correctly recall all the objects after a very short viewing period.
Practice in visual memory game may have also contributed to the
greater number of correct replacements made by the Europeans in
experiment 1. Five children from the European group were found to be
familiar with a party game which consisted of_mémprizihg as many objects
as possible from a picture or an afray. Anéther explanation for the
Europeans' highef scores on correct'replacementS'is'thatrtheSe éhildren'
were more conversant with the matrik forﬁét.énd as a resuit>more
proficient than the Aborigines at‘ching'ite@s'pyesented’infrbwsvand

columns. This latter explanation is supported by the fact that the

‘Aborigines' performance rem31ned stable across: experlments 1l and 2,

whereas the Europeans' performance deteriorated significantly under
the random presentation condition of experiment 2.

Significant differences between Europeans and Aborigines were
found for number correct but.not for error score in experiment 1. These

data suggest that the Aborigines' approach tc the task may have involved
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the internal representétion of the array as a gestalt, a method of
codlng information’ whlch has previously béén'idéhtified w1th Aborlglnai‘-
subjects when performing visuo-spatial tasks (Kearins, 1977; Davidson,
1979; Davidson & Klich, 1979). The Europeans,‘on the other hand, may
have concentrated on a smaller number of objects in the array énd
accurately'recalled‘mbre of these thah'the Aborigines,‘but made rélatively
large errors on the objects they neglected; However, the analysis of
object and location selection by each racial group has indicated that in
both éxperimentalvconditions 1 and 2, the Eurﬁpgans and the.Aborigines
were using the same coding strategigs. It ié ;Qre-like1y, thérefore,
thét both éroups were aftempting to_céde the arrays-in the same manner,
but that the Europeans scored more corrxect replacements because( fpr
‘exaﬁpie, ﬁhey hé& previouélyvpiafea visdéi_mémory games or were familiar
with the matrix format. On the bésis bf'the evidence, the second part of
..... hypgtheslslll‘wh;ch‘stated that dlfferences ‘in coding strategies would - .i SR
be found between European and Aboriginal children must be rejected and a
no differences interpretation accepted.
Kearins reported no differences between the recall of artefactual
and natural objects for her Aboriginal sémple; and a decided preference

in recall for artefactual objects by her European subjects. The results

in the present study, however, are in accord with those -found by

Drinkwater (1976). Across experimental condltlons 1l and 2, both the

vEuropean and the Aboriginal children consistently scored more correct

replacements and made lower error scores on the artefactual than on the

natural arrays. It has been found (e. g. see Underwood 1966; Underwood

& Shaughnessy, 1975) that high inter-item stimulus similarity causes
difficulty in the formation of new associative links, and results in less
recall. As the photographs in Appendix 1 confirm, among the artefactual
objects there was a greater variability of colour, brightness; form; and
generél appeal than among the natural objects. Furthermore, in experi-

ment 2, the contrast between the background and the objects was greater

for the artefactual than fér the natural array.
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In both experiments l.and 2, the senior children performed
‘consistently better than the junidr children making significantly more
correcﬁ replacements and significantly fgwer errors. It is empirically
well established that older children cé$>recall more items than younger
children (e.g. see Brown, 1975; Chi, 1976). The generai view in the
literature (e.g. Flavell, 1971; Piaget & Inhelder, 1973; Chi, 1976) is
that with intellectual deveiopment there is an increase in the
sophiStication of the mnemonic strategigs with which a child can
structure information coherently in memory. This theory was not tested
in the present study, but seniors made'conéisﬁenﬁly fewer errors than
juniors which indicates that'ﬁhey were organizing the whole array in
memory more succeséfu;ly tﬁan the~jﬁnior$,: | |

| No.siénifiéaﬁﬁ se# Aifferénéeé.werérfsund 5y.Keafins. ‘Data from
the present study, however, confirmed Drinkwater's (1976) results. The
lboys_madelsignifiqantly more errors across both racial groups and under
both experimental conditions than did the girls.

Sex differences in performance on memory tasks are the exception
rather than the rule (Maccoby & Jacklin, 1974). However, sex differences
in favour of boys (aged between 9 and 20 years) were found on a spatial
memory task by Kail and Siegel (1977). Theéé authors used a task similar
io‘thét‘ﬁsed.by Dfinkwafef (1§76) Qﬁére'letters {sets of 3, 5 and 7)
'were'displayed'oﬁ'a'matrix;' The effects bfrletters'and ﬁositions were
analyzed separately andrthey found that giris recalled more letters, but
boys wereibetter at recalling spatial position. These resulﬁs are con- .
trary to the findings of Drinkwater and the present study. It may be
'thét>giflé éfevmbfe‘pfdficieﬁﬁ ﬁhaﬁlﬁoyé in'§i§u§;séa£ial memoryAgiven
a larger numbef of objectsrtorrecallrand afexmofe proficient at recalling
objects in relation to positions.than are boys.

Girls perform, on average, better than boys on all aspects of
school work in the early grades, a fact that is generally attributed to

the differential maturation rate between boys and girls




Table 17

Mean Number Correct Scores (§3 and Standard
Deviations (SD). A comparison between
Aboriginal children from the Western Desert
(Rearins' data — not in parentheses) and
Aboriginal children from Alice Springs
(Experiment 1 data -~ in parentheses).

Artefactual Natural

S Mean .y Array : Array
P Age _ _
X SD X SD
Urban 7.5 11 10.3  2.15 9.6 3.67
Aborigines ' ' ‘

(7.7)  (20) (9.5)  (3.26) (6.5) - (2.64)

11.1 16 14.1  2.80 12.8 3.54
(11.6)  (20) (12.1) (4.69)  (9.8) (4.37)

Traditional 7.6 11 11.5 1.80 11.5 2.50
Aborigines S O
(2) (14) (6.7) (1.80)  (6.4) (1.98)

11.11 12 13.5 3.37 13.5 2.39

() (6) (11.3)  (3.79) (8) (3.95)
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EXPERIMENT 1:

(a) Europeans = 40
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.EXPERIMENT 2:

(a) Europeans n = 40

Figure 12: Inleldual error scoresauerigyi across the artefactual and

" in each experiment were determlned us1ng dlfferent measurxag
devices and are not directly comparable).

A = Senioers
8 = juniocs
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{(Maccoby & Jacklin, 1974; Lloyd & Archer, 1976; Sherman, 1978).

This may' account for thé markedly superiér performance of the junior girls

in relétion to the boys in experiments liand 2. The outstanding perfor-
mance of the junior girls, experiment l;xéould be attributed to faster
maturation together with the educational advantage they have over
Aboriginal girls because they come from a middle-~class background. The
evidence, however, is inconclusive. In order to account adequately for
the complex effeét of sex interacting with other variables, further
experimental investigation directed specifically -at the question of sex
differences is reguired.

The analysis in both Kearins' and the present study has concentrated

on differences between Aborigines and Europeans. It should be noted,

howéver, that a wide range of individual differences within each racial

group were also evident (see figure 12; and the standard deviations

table 17). This indicates that the factors contributing to any differ-

ences between the racial groupé are likely to be complex. Data which
have been collected using Kearins' visual memory tasks with dispersed
populations support this conjecture and.further suggest that these
factors are largely environmental in origin. Harris (1977) and the
preseht study, in Milingimbi and Alicé Sérinés.fespeétiveiy, found race

differences favouring Europeans; Drinkwater (1976; 1978) found no race

- differences using Aborigines from Palm Island; and Kearins (1974; 1977)

reported race differences in favourimg of Aborigines in the Western

Desert.

Experiment 3

The resqlts in experiment 3 showed that the Europeans were
significantly more competent at performing the visual memory rotation
than were the Aborigines, and in particular the Aborigines from a tradit-
ional background. Dasen (1970; 1974) using a Piagetian rotation task

has reported similar results. Hypothesis 3 proposed that as a result of
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their hunting-gathering life style and 'cognitive mapping' ability
Aborlglnes would demonstraﬁe‘éuperiéf skill in visual memory on a task
requiring a mental rotation. As this was not found to be the case,
hypothesis 3 must be rejected.

The inferior performance of‘the Abd:iginal groups is unlikely to
be related to a deficiency in theif 'cognitive'mapping' ability, as it
is well documented in the literature (see Lewis; 1976; the review
attached to this thesis) that Aborigines are patticularly skilful in
pracfical orientation and way-finding in the fbgsh‘. Since Aboriginal
children did not demonstrate these abilitiesﬂia this experimental
situation, which they seemed to respoad to aad enjoy, the relevance of

the experlmental task must be questloned The task was far removed from

a real life situation and as a result may not have reflected the

cognitive skills which are relevant to Aborigines when moving around in

'In experiment 3, no differences were found in the number of correct
replacements between juniors and seniors, but seniors made significantly
fewer errors than juniors. The mental rotation task in experiment 3 was
similar to the perspective problems described by Piaget and Inhelder
{1967), Huttenlocher and Presson (1973), and Pufall aad Shaw (1973).

The juniors' performance was in accérd with.the‘expectatiohs of Piagetian

theory. According to Piaget and Inhelder (1967), chlldren can only solve
perspectlve problems reliably when they_have reached the concrete
operational stage of cognitive develbpment_(around 10 years of age for

European children). Only then are they capable of forming a representat-

ion of space which is organized as a co—ordinated system of reference.
Younger children, on the other hand, are more likely to make egocentric
judgements relative to the perspective from which they viewed the array.
They can manage to reverse mentally the relationships between some of

the objects, but cannot as yet co-ordinate the whole array.
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General Conclusion

" Data from this study provide no support for an evolutionary-
ecological theory and favour an explanation that any differences found
between Aborigines and Europeans in visual membry skill will likely

result from a complex interaction of factors predominantly of an

environmental nature.
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APPENDIX la: ARRAYS OF OBJECTS EXPERIMENT 1

ARTEFACTUAL OBJECTS (A/D)

NATURAL OBJECTS (N/D)
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ARRAYS OF OBJECTS EXPERIMENT 2

APPENDIX 1b

ARTEFACTUAL OBJECTS (A/D)

NATURAL OBJECTS (N/D)



APPENDIX lc: THE ARRAY OF OBJECTS EXPERIMENT 3

POINT B

POINT A

39
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APPENDIX 2a: SAMPLE RECORD SHEET EXPERIMENT. ]
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APPENDIX 3: EXPERIMENTAL INSTRUCTIONS

{a) Experiment 1

"I am interested in how well children'can femember things."
(Practice session) "See this sheet of cardboard here made up of squares
(indicate)? There are four things in four-of.the squares - see? I want.
you to look carefully at these things for a short time and try to remember
where they are. (Pause 10 seconds). Do.yoﬁ think you can remember where
they are? - I'm going tovmess them up (tip objects next to child). Now you

>try and put them back where they were.ﬁ |
(Experimental session) "Now come and sit over_hefe (indicéte).' Under each
of these‘cloths, there is a sheet of cérabbéfd'ﬁﬁsf like thié one (show
‘ﬁhe éérd); bﬁt withbthinés‘in e§er§ sQﬁéré.-.Uﬁdér ﬁhaf cléﬁh (point) are
things I céllected around my home and at school and undér that one (point)
are thipgs‘I.fognd in ;helbush,“"

"When I 1ift the cloth, I'm going to give you 30 seconds or a short
time until the hand gets right around (show the stop watch and how it
works) to have a very good look at the things on the cardboard. Then I'm
going to mess the things up and I want you to put them back where they
came from." (After 30 seconds lift the card aha.tip the objects in a pile
next to the chiid) "Now seé if you éan.put.ﬁhé ﬁhiﬁgsbback where they
were. ‘You can. take as‘long'as'you‘like;f There's'no'hurfy and if you want
to you can change the things around'aftgr fou hévé put them dowﬁ."

(Tﬁe'child can play with the stop watch while the experiﬁentervis,
scoring the first display).

.(Mdve fo éeéoﬁd érféyj ﬁcbﬁe‘And éiﬁ-o§e¥.héré; -Yoﬁ éo.éxactly the
same tﬁing as you did before. I wiil give yéﬁ 30 seconds (indicéte on the
stop watch) while you try and remémber where all the things go, and then
I'll mess the things up and you have to put them back in their right places.
This time the things under the cloth are from around the home and the

school/the bush.”
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(b) Experiment 2

"I am interested in how well children can_remember things."
(Practiée session) "See these things on the ground (indicate)? The:e
are four things and eéch one is on a bluérthumb tack (lift up one object
and show the child). I want you to look éarefuily at these things for a
short time and try to remember where they are. (Pause 10 seconds). Do
you think you can remember where they are? I'm going té mess them up
(sweep objects next to the child). Now ybu try and put them back where
they were on the blue spots.™
'(Experimental session) "Now come and sit over here (indicate). Under each
of these cloths, there are 20'£hings_scatteréd'oh the ground. Each thing

is on a blue thumb tack (demonstrate to'the European children who did not

have a practlce se351on) Under that cloth (p01nt) are thlngs I collected
around my home and at school and under that one (point) are things I found
in the buSh " . .................. I
| (The instructions are the same as for Experiment 1, with the word

'‘ground' substituting for ‘cardboard' and the objects being swept up rather

than tipped).

(c) Experiment 3

(The instructions for the praétice and the experimental sessions
are identical excépt that in the practice ohly five objects and three
duplicates are used and the viewing peridd isrlo séconds.)

"I am interested in how wgll childrgh'cap remember’thingé. Under;

neath this cloth (indicate}, there are 16 things the same as these ones

(show the dupllcate objects) The thlngs are in a 01rcle (draw‘a circle
in the air to indicate circle shape and size). When I 1lift up the cloth,
I'11l give you 30 seconds (demonstrate on the stop watch), till the hand on
the watch goes right around, and I want you to look carefully at the things

and try to remember where they are. After that, I'm going to turn you
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arownd so that you can't see and I'm going to cover up each thing with
. one - of .these pots (show the pots). 'Then ' I'll move 'you arcund to there’
(poiint) ‘and I'll show you eight of the things and ask you ﬁo reinember
whexe they are.  Ready?" “
(A 30 seconds viewing time) "Now turn éround and féce'over there.
{Thee experimenter quickly covers the objects with the pots). You can
turm around now and come over here (lead to position B). I haven't moved
any of the things. They are still there and each one is hidden by a . pot.
I want you to try and remember where these eight things are (hana the
'chilld the eight duplicates). .Put each of 'thése.a things on top of the pot
thatt you think is hiding its twin. Don't look under any of the pots,’
just: see if you can remember. You can 'mo've”the things afound after you
have "put’ them down if bybu want to and 'théfe;s. n.o-hur'r}‘r.' Také as long as -
you like." |
(After the child finishes) "Let '.s see }IImW many 'yo.uvgqtv xv‘igh.tv.'"'

{(Lifft pots to show the children).
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, APPPENDIX 4:. ANOVA Tables 7 ~ .16 .

Souwirce 4 SS daf MS F
Betwween 1969.775 79
Racte 75.625 1 75.625  4.036%
Age: group 378.225 1 378.225 20.184%*
Racre X Age group 3.025 1 3.025 .161
Sex: | 60.025 1  60.025  3.203
Rac:e X Sex 11.025 1 11.025 .588
Age: group X Sex 50.625 l 50.625 2.702
Racre x Age group X Sex 42.025 1 42.025  2.243
Errror Race X Age group X Sex 1349.200 72 18.739
Witithin - 1164.000 " . 80
Objject 409.600 1 409.600 41,772%%
‘Objiect x Race ) 25,600 1  25.600  2.611
~ Objiect X Age group , _ .900. 1 300 .092
Objiect X Race x Age group '4.900 1 4.900 .500
. Objiect X Sex . . . . . . . ... . . ... 8.100. 1 8.100 - - .826
Obj.ect x Race X Sex .400 1 .400 .041
Obj ect X Age group X Sex 3.600 1 3.600 .367
Obj ect X Race X Age group X Sex 4.900 1 4.900 .500
Errror Object x Race x Age group x Sex  706.000 72 9.806
3133.775 159

* p <.05 * p < .00L

Table 7: Summarized Correct Replacements ANOVA Experiment 1.




Source SS
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af MS F
Between 14703.976 73
Race u 1384.400 1 384.400  3.111
Age group ) _ 3276.101 1  3276.101 26.513**
Race X Age group ’ 15.624 1 15.624 .126
Sex | 624.101 1 624.101  5.051%
Race x Sex 275.624 1. 275.624 2.231
Age group X Sext 525.624 1 525.624  4.254%
Race x Age gromp X Sex 705.602 1  705.602  5.710%
Error Race X Mgje group X Sex 8896.900 372' 123.568
Within .  8670.000 80 |
Object © 3610.000 1 3610.000 53.673*%*
Object % Race o ‘ ~ 87.025 1 87.025 1.294
Object x Age grroup ' 3.024 1 3.024 .045
Object x Race X: Age group © 48.401 1 48.401  .720
Object x Sex . o202 1 21,024 .313
Object x Race x: Sex 32.401 1 32.401  .482
Object %X Age grroup x Sex 14.401 1 14.401 .214
Object x Race X' Age group X Sex ' 11.023 1 11.023 .164
Error Cbject X Race X Age group X Sex 4842.700 72 67.260
23373.976 159
* 5 < .05 *% p < 001

Table 8: Summarized Error Score ANOVA Experiment 1



48

Source Ss daf MS F

Between 1272.100 79

Race 13.225 1 13.225 1,097

Age group 342,225 1 342,225 28,381%*

Race X Age group 12.100 1 12.100  1.003

Sex 18.225 1 .18.225 1.511

Race x Sex - 14,400 1 14.400 1.194

Age group X Sex 2.500 1 2.500 .207

Race X Age group X Sex 1.225:- 1 1.225 .102

Error Race X Age group X Sex 868.260 72 12.058

Within 453.000 80

Object 172.225 1 172,225 48,666%

Object x Race © 1.600 1 1.600 .452

Object x Age group 10.000 1 10.000 2.826

Object X Race X Age group 5.625 1 5.625 1.5%0C

Object x.Sex . . . . . . B ..000. . . 1. ..000. .. L000. . . . .. :
Object x Race X Sex 025 1 025 .007 :
Object X Age group X Sex .625 il .625 177

Object X Race X Age group X Sex 8.100 1 8.100 2.289

Error Cbject X Race X Age group X Sex 253.800 . 72 3.53%

* p < .00l

1725.100 159

Table 9: Summarized Correct Replaceméﬁts ANOVA Experiment 2
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* p < .05

*rp < .00l

Table 10: Summarized Error Score ANOVA Experiment 2

Source - 88 ~df MS F
Between 22321.945 79 ,
Race ‘ 150.156 1- 150.156 .699
Age group 4568.906 1 4568.906 21.267*%*
Race X Age group 432,307 1 432 .307 2.012
Sex 1035.307 1 1035.307 4.819*
Race x Sex 620.156 1 620.156 2.887
Age group X Sex 28.057 1 28.057 -131
Race x Age group X Sex 18.906 1  18.906 .088
Error Race X Age group X Sex ©15468.150 72 214.835
Within  9843.500 80 ‘
~ Object 3413.258 1 3413.258  43,931%*
Object x Race 213.906 1 213.906 2.753
Object X Age group 472.656 1 472.656 6.083%*
Object X Race x Age group | 79.805 1 79.805 1.027
Object X Sex - ©.305 1 o .305 . 004
Object x Race x Sex 9.507 1 9.507 .122
Cbject X Age group X Sex 41.006 1 41.006 .528
Object x Race x Age group X Sex 18.907 1 18.907 .243
Error Object X Race x Age group X Sex 5594.150 72 77.697 |
32165.445 159




R 7 S et

50

Source . 8S af MS F
Between Subjects 601.188 39 15.415 0.904
Within Experimental Conditions 189.113 1 189.113 11.093*
Interactions ' 664.887 39 17.048
1455.188 40
* p< .01
Table 11: Summarized Number Correct (Artefactual Objects) for
Experimental Conditions 1 and 2 - European Subjects
vvvvvv Source . . . . . . . . . . . . . . . . . . . . . . . . SS . . . - df . MS . . . . . F . . . . . . .
Between Subjects 725.55 39 18.604 2.860
Within Experimental Conditions 36.45 1 36.450 5.607*
Interactions 253.55 39 6.501
1015.55 40
* p< .05
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* p < .05

Table 13: Summarized Correct Replacements ANOVA Experiment 3

The race variable is European X urban Aborigines

Source SSs df MS F
Main Effects 22.396 3 7.465
Race 14.621 1 14.621 5.802%
Sex 2.255 1 2.255 .895
Age group 5.582 1 5.582 2.215
2-Way Interactions 2.438 3 .813
Race X Sex .81 1 .181 .072
Race X Age group .922 1 .922 .366
Sex x Age group 1.356 1 1.356 .538
3-Way Interactions 3.508 py 3.508

" Race X Sex X Age group 3.508 1 3.508 1.392
Explained 28.342 7 4.049
Residual 302.400 120 2.520

330.742 127




Source . Ss
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MS F

Main Effects 793.124 3 264.375
Race ' ~ 241.846 1 241.846  4.728*
Sex 29.796 1 29.796 .583
Age group 520.044 1 520.044 10.167%**
2-Way Interactions . 118.323 3 39.441
Race X Sex : 57.383 1 57.383 1.122
Race x Age group .034 1 .034 .001
Sex x Age group : 60.791 1 60.791 1.188
3-Way Interactions © 15.316 1 15.316

' Race X Sex x Age group = 15.316 1 15.316 .299
Explained 926.763 7 132.395
Resiqual . 6138,165 120  51.151

7064.927 127

* p < .05 *% p < .01

Table 14: Summarized Error Score ANOVA Experiment 3

The race variable is European X urban Aborigine




Source - 88
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Table 15: Summarized Correct Replacements ANOVA Experiment 3

~ The race variable is European x Combined Aborigines

(urban and traditional Aborigines)

df MS F

Main Effects - 26.885 3 -8.962

Race 19.246 1 19.246 8.396%
Sex 1.025 1 1.025 .447
Age group 5.680 1 5.680 2.478
2-Way Interactions 2.413 3 .804

Race X Sex .754 1 .754 .329
Race X Age group .967 1l .967 .422
Sex x Age group . .551 1 .551 .240
3-Way Interactions ' " 4.868 1  4.868
Race X Sex X Age group . 4.868 1  4.868 2.124
Explained 34.166 7 4,881

Residual 320.915 140  2.292

355.081 147
*p< .0l



Source
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SS af MS F

Main Effects 1213.920 3 404.640

Race 611.540 1 611.540 11.952%*
Sex 5.071 1 5.071 .099
Age group 558.451 1 558.451  10.915%
2-Way Interactions 145.295 3 48.432

Race x Sex 102.645 1  102.645  2.006
Race X Age group .133 1 .133 .003
Sex X Age group 39.010 -1 39.010 .762
3~Way Interactions 30.625 1 30.625

Race X Sex X Age group 30.625 1 30.625 .599
Explained 1389.839 7 198.548

Residual 7163.151 140 51.165

8552.990 147

*p .01

Table 16: Summarized Error Score ANOVA Experlment 3

' The race variable is European X Comblned Aborlglnes

(urban and traditional Aboxlglnes)




