BRAIN

AND

COGNITION

11,

147-166 (1989)

Neuropsychological

Assessment in Illiterates: Visuospatial
and Memory Abilities

ALFREDO ARDILA AND MONICA ROSSELLI
Miami Institute

of Psychology

of the Caribbean

Center,for

Adrwnced

Studies

AND
PATRICIA ROSAS
Pontijciu

Universidud

Juveriana,

Bogota,

Colombicr

A basic neuropsychological battery of visuospatial and memory abilities was
administered to extreme educational groups (illiterates and professionals). Subjects were matched according to sex and age. The following visuospatial tasks
were included: figure copy (cube, house, and Rey-Osterrieth complex figure),
telling time, recognition of superimposed figures, recognition of a map. and
drawing of the plan of the room. The following memory tasks were used: basic
information, digit retention (forward and backward), memory curve, delayed
verbal recall, sentence repetition, logical memory, delayed logical memory, immediate recall of the Rey-Osterrieth complex figure, immediate reproduction of
a cube, visuospatial memory, and sequential memory. In visuospatial tasks all
differences between the two groups were statistically significant. Five of the
seven visuospatial tasks (all but telling time and recognition of superimposed
figures) showed differences between age groups with a better performance found
in the younger groups and four of the tasks (cube, house, Rey-Osterrith complex
figure copying, and telling time) were significant between sexes with a better
performance in men. In memory tasks. with the exception of the immediate
memory of sentences, all tasks showed statistically significant differences between educational groups. Eight of the 13 memory tasks (digits forward and
backward, delayed memory of words, immediate and delayed logical memory,
Rey-Osterrieth immediate memory, cube immediate memory, and sequential
memory) showed significant differences for age while 4 of the tasks (digits backward, memory curve, Rey-Osterrieth immediate memory, and cube immediate
memory) were significant for sex. Results are analyzed with regard to current
We express our sincere gratitude to Dr. Lauren J. Harris for his very valuable comments
and to Dr. Kevin Keating for his support in preparing this paper and help in analyzing
the cultural issues. Address correspondence and reprint requests to Dr. Alfred0 Ardila,
Miami Institute of Psychology of the Caribbean Center for Advanced Studies, Second
floor, 8180 NW 36th Street, Miami, Florida 33166-6612.
147
0278-2626/89$3.00
Copyright
Q 1989 by Academic Preaa. Inc.
All right, of reproduction
I” any form reserved.

148

ARDILA,

ROSSELLI, AND ROSAS

theories in cognitive psychology and anthropology. Emphasis is placed on the
finding that cognitive skills usually examined by neuropsychological tests represent learned and highly trained abilities. 0 1989 Academic Press, Inc.

A central problem in neuropsychological evaluation is distinguishing
the effects of brain damage from the influence of the subject’s sociocultural background. It has been shown that performance measures on
psychological and neuropsychological tests can be influenced by what
could be called external variables (such as education) and internal variables (organic factors) (e.g., Warner, Ernest, Townes, Peel, & Preston,
1987).
An important correlation has been shown to exist between neuropsychological tests and intelligence as measured by formal intelligence
tests such as the WAIS (Goldstein & Shelly, 1972; Reitan, 1956, 1985;
Warner et al., 1987). Lecours et al. (1987a, 1987b) studied some relationships between brain damage and schooling with regard to both
aphasic alterations in language and unilateral neglect. The authors emphasize the need to consider educational factors in neuropsychological
evaluation to avoid the risk of over- or underestimating the frequency
of aphasia and other neuropsychological syndromes arising from brain
damage. Benton, Levin, and Van Allen (1974) studied the influence of
educational level on geographical orientation tasks administered to patients with unilateral cerebral lesions. Educational background showed
both an overall influence on performance level and an interaction with
diagnostic category. The less educated patients with brain damage
showed a larger difference from their controls than did patients with
better education; for some patients, difficulties in geographic localization
were related to neglect on the visual field contralateral to the side of the
lesion. It has been reported that right hemispatial neglect syndrome
following left-hemisphere damage is more frequently found in low educational brain-damaged patients (Rosselli, Rosselli, Vergara, & Ardila,
1985).
Finlayson, Johnson, and Reitan (1977) gave a series of neuropsychological tests to normal adults and adults with brain damage. The results
showed that both educational level and brain damage have a prominent
effect on the measures achieved, Ostrosky et al. (1985, 1986) gave a
neuropsychological diagnostic battery to 109 normal subjects (men and
women) from two sociocultural levels in Mexico City. High sociocultural
subjects performed better in all the sections of the battery than low
sociocultural subjects. However, differences were particularly notable
in some areas. Several of the differences found interacted with sex; only
in low educational levels did men perform significantly better than
women. Using a factorial analysis, Ostrosky et al. found that the items
more sensitive to sociocultural level are those that involve the use of
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complex conceptual aspects of language and the organization of motor
sequences and motor programs in general.
Lecours et al. (1988) administered an aphasia screening test to unilateral stroke patients who were either illiterates or had received school
education and retained writing skills. Right-stroke illiterates presented a
higher percentage of phonemic paraphasias and naming errors than rightdamaged educated patients. The authors suggest that cerebral representation of language is more ambilateral in illiterates than it is in educated
subjects; however, left cerebral representation of language was observed
in both groups.
It is, however, rare to find neuropsychological studies of completely
illiterate populations. In fact, this type of population is becoming increasingly scarce. It has been calculated that the percentage of illiteracy
in Colombia is about 14%, particularly for groups in rural areas. Although
there is a high correlation between sociocultural level and IQ, it is important to emphasize what could be called a behavioral criterion of
intelligence: the subject’s performance within a particular social and work
environment. Skills that are adaptive in one environment may not be
adaptive in another; standard cognitive and intelligence tests usually
assess particular types of abilities. Specific skill regarded as marks of
intelligence in one cultural group may not always transfer well to other
cultures. Many people with high intelligence as measured by formal
intelligence tests may find it difficult to survive, from the social and work
point of view, in a society where other, different abilities are required.
For the purpose of this research, a basic neuropsychological evaluation
battery was administered to subjects at extremes in educational levels.
The subjects were matched by sex and age. The purpose was to try to
discern the influence of educational level on the performance of standard
neuropsychological tasks. This is tremendous practical problem in assessing subjects with low educational level, not only in so-called developing countries but in the so-called developed countries as well. The
results of this kind of research could have important implications for our
knowledge of cerebral organization and the development of cognitive
activity. We should keep in mind that about one-third of the world
population is illiterate (approximately 28% of men, 38% of women),
equivalent to more than 1.5 billion (Unicef, 1985); only a few centuries
ago, reading and writing were almost exotic abilities. The aquisition of
these skills may have radically changed cognitive strategies. Study of
illiteracy can help us to understand this problem. Until now, we have
basically been developing a neuropsychology (as the study of the brain
organization of cognitive activity) of the literate, urban people of homogeneous cultural backgrounds. Homo supiens are far more heterogeneous and it should be a fundamental task for neuropsychologists to
take this variation into account.
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METHOD
Subjects. Two hundred normal right-handed subjects were divided into groups according
to three variables: (I) Educational level (low: illiterates with no formal education and
illiterate parents; high: professionals with professional parents): (2) Age (16-25, 26-35,
36-45,46-55, and 56-65 years); and (3) Sex (men and women). The groups were balanced
in number, and a 2 x 5 x 2 design was obtained with IO subjects in each cell.
Handedness was determined through a short questionnaire (“Show me how you throw
a stone, ” “Show me how you hammer a nail. ” “Do you consider yourself right-handed
or left-handed?“). Only right-handers for the three questions were included in the sample.
Illiterates subjects were solicited from centers in Bogota (Colombia) devoted to teaching
literacy to adults. The criteria for inclusion were as follows: (1) Total illiteracy: only those
were included who were asking for admission to the centers and who, according to a short
test (recognition and reading of letters and simple words), could neither read nor write:
(2) Illiteracy due to the lack of opportunity to go to school (because of either the lack of
schools, usually the case for older people from rural areas, or the need to work since
childhood); (3) No neurological or psychiatric background (head trauma, epilepsy, etc.);
for this purpose a neurological and psychiatric screening was done. All the subjects presented sensory and motor integrity; (4) Adequate performance in their sociocultural environments (all subjects lived independently, had a productive work history, presented
basic behavioral repertoires such as mobility, employment, shopping, taking care of a
family, etc.), and were considered normal by the standards of their sociocultural environment. They were also children of illiterates. All had very low income (Colombian law
establishes a minimum basic wage, and they usually received the minimum according to
laws and never higher than twice that of the minimum wage). Men usually were factory
or construction workers; women were maids, cooks, and housewives. All of them had a
radio; none had a television set.
It is important to point out that being illiterate in Bogota is not completely equivalent
to being illiterate, say, in Denver or Toronto. The United States and Canada can be
considered more literacy-oriented, with lower rates of illiteracy. A large proportion of
illiteracy in so-called third world countries is due to financial difficulties and absence of
schools, not necessarily to academic inability of the individual. Furthermore, survival in
so-called developing countries can be more difficult than survival in so-called developed
countries, because of the general disorganization of the cities, the difficulties in finding a
job, the absence of social resources, and so forth. Hence, more practical abilities are
required. Our illiterate subjects were normal working people, consequently with a great
deal of practical learning.
High educational level subjects were matched according to age and sex. In the lower
age range (16-25) they were high-school and university students (with a minimum of IO
years of formal education); in other age ranges, they had at least I7 years of formal
education, and they were selected from enterprises and among professionals in Bogota.
Formal education refers to attendance at school and university.
All the subjects were Colombians and native Spanish-speakers. Although all of the
subjects were living in Bogota (population about 5.5 million), in both educational groups
about half of the subjects were born elsewhere in Colombia but had lived in Bogota for
several years.
Instrumentation.
A battery consisting of basic visuospatial and memory ability tasks
used in routine neuropsychological evaluations was administered individually. This battery
included the following visuospatial tasks:
I. Copying of three figures (a cube. a house, and Rey-Osterrieth complex figure). Scoring
was in accordance with the number of elements present (14 for the cube and I4 for the
house). The Taylor’s scoring criteria described by Lezak (1983) was followed for the ReyOsterrieth complex figure (maximum score = 36).
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2. Telling the time: recognizing the time drawn on figures of five clocks with no numbers
(maximum score = IO).
3. Recognizing 13 commonly drawn figures, superimposed one on the other in four
groups (4, 4, 3, and 2) (Poppelreuter-type figures) (maximum score = 13).
4. Recognizing the map of Colombia. The map was shown upside down; the subject
had to say what it was and indicate the correct position (maximum score = 2).
5. Plan of the room in which the subject was. showing the door and window with respect
to the actual place (maximum score = 2).
The following memory tasks were included: most of these memory tests are from the
original version of the Wechsler Memory Scale:
I. Basic information (date of independence; who was Simon Bolivar?: correct response = 2. partial response = 1; maximum score = 4).
2. Digit retention (forward and backward).
3. Memory curve: retention of IO words (common bisyllabic nouns).
4. Delayed recall (toward the end of the examination) of the IO words.
5. Repetition of three simple sentences presented sequentially (with a total of 21 words).
6. Delayed recall of the three sentences.
7. Logical memory; reproduction of a short story (16 ideas) read to the subject.
8. Delayed reproduction of the short story.
9. Immediate reproduction of the Rey-Osterrieth complex figure (maximum score = 36),
and immediate reproduction of the cube after presentation (maximum score = 14).
10. Visuospatial memory: seven common objects were placed in front of the subject
(glass, key, pencil, watch, ring, cigarette, bracelet) who was allowed to observe them for
IO set; the order of the objects was then changed and the subject asked to place them in
the order in which they were first found (maximum score = 14).
I I. Sequential memory: an account, in the correct order. of all the activities performed
in the examination.

RESULTS

An analysis of variance was carried out for each of the tests used.
Table 1 shows the F values in visuospatial tasks achieved for the three
variables studied and their interactions.
1. Copying of the figures used (cube, house, and Rey-Osterrieth complex figure) showed differences according to the three variables considered and their interactions. Figure 1 illustrates some examples of performance. Differences were particularly high for educational level, with
the higher education subjects scoring higher than the illiterate group, and
for sex, with men performing better than women. In addition, educational
level interacted significantly with sex; illiterate men outperformed illiterate women. Sex differences were virtually absent in the professional
group. Age also interacted with educational level. In other words, differences across ages were observed mainly in illiterates. Table 2 illustrates the scores obtained by the different groups.
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TABLE 1

F-VALUES IN

Copy: cube
A: Educational level
B: Age
C: Sex
AxB
AXC
BxC
AxBxC
Copy: house
A: Educational level
B: Age
C: Sex
AxB
AxC
BxC
AxBxC
Copy: Rey-Osterrieth
A: Educational level
B: Age
C: Sex
AxB
AxC
BxC
AxBxC
Telling time
A: Educational level
B: Age
C: Sex
AxB
AxC
BxC
AxBxC
Superimposed figures
A: Educational level
B: Age
C: Sex
AxB
AxC
BxC
AxBxC
Map recognition
A: Educational level
B: Age
C: Sex
AxB
AxC
BxC
AxBxC

THE DIFFERENT

VISUOSPATIAL

SUBTESTS

F

Level of
significance

3.780.15
18.85
113.25
17.02
110.26
11.25
12.02

888.90
4.43
26.63
4.00
25.93
2.64
2.83

.OOl
.Ol
.OOl
.Ol
,001
.05
.05

1
4
1
4
1
4
4

863.20
29.48
46.56
25.60
54.60
1.65
2.54

149.89
5.12
8.08
4.44
9.48
0.29
0.44

,001
,001
.Ol
.Ol
.Ol
NS
NS

14,019.750
690. I88
566.156
580.344
472.781
220.344
206.344

1
4
1
4
1
4
4

14,019.75
172.55
566.15
145.09
472.78
55.09
51.59

430.47
5.30
17.38
4.45
14.52
1.69
1.58

.OOl
,001
,001
.Ol
.OOl
NS
NS

2,401.245
14.380
26.645
14.180
26.645
11.480
11.480

1
4
1
4
1
4
4

2,401.25
3.59
26.64
3.59
26.64
2.87
2.87

388.17
0.58
4.31
0.58
4.31
0.46
0.46

.OOl
NS
.05
NS
.05
NS
NS

1,984.500
411.470
121.680
418.150
128.000
152.770
147.851

1
4
1
4
1
4
4

1,984.50
102.87
121.68
104.54
128.00
38.19
36.92

45.04
2.33
2.76
2.37
2.90
0.87
0.84

,001
NS
NS
NS
NS
NS
NS

8.405
3.670
0.005
3.670
0.005
0.470
0.470

1
4
1
4
1
4
4

8.41
0.92
0.01
0.92
0.01
0.12
0.12

44.63
4.87
0.03
4.87
0.03
0.62
0.62

,001
.Ol
NS
.OOl
NS
NS
NS

Sum of
squares

d!

3,780.151
75.413
113.251
68.092
110.261
44.992
48.083

1
4
1
4
1
4
4

863.201
117.920
46.561
102.380
54.601
6.620
10.180

-

Variance

ASSESSMENT
TABLE
Room plan
A: Educational
B: Age
C: Sex
AxB
AXC
BxC
AxBxC

level

12.500
10.200
0.500
10.200
0.500
5.400
5.400
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Continued

I
4
1
4
I
4
4

12.50
2.55
0.50
2.55
0.50
1.35
1.35

13.82
2.82
0.55
2.82
0.55
I .49
1.49

,001
.05
NS
.05
NS
NS
NS

2. Telling the time on diagrams of five clocks showed considerable
differences according to sociocultural level and slight differences according to sex. Interaction between educational level and sex was statistically significant. Of a total of 10 possible mistakes (correct reading
of the minute and the hour hand), the illiterate group had an average of
6.93 mistakes; the group with high educational level made no mistakes.
Women in the illiterate group performed, on average, 20% below the
men. Mistakes due to mirror confusion and confusing the hour and minute
hand were common. Many of the illiterate subjects were simply unable
to tell time.
3. Recognition of superimposed figures proved significant between educational groups. A notable smaller (nonsignificant) difference was found
between sexes and across ages. Table 3 shows the number of figures
correctly recognized out of a total of 13. It can be seen that only the
low educational group made errors in this task.
4. Recognizing the map of Colombia: The number of mistakes in recognizing the map of Colombia increased significantly with age in illiterates. Highly significant differences appear for educational level with
the result that the number of mistakes in the group with high education

FIG. 1.
model.

Examples

of cube copy found in the illiterate

group.

Upper

left shows the
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TABLE 2

SCORESOBTAINED ON COPYING THE THREE FIGURES (CUBE, HOUSE, AND REY-OSTERRIETH
COMPLEX FIGURE) BY THE DIFFERENT GROUPSCONSIDERED

Age
(years)
Illiterates
16-25
26-3.5
36-45
46-55
56-65
Professionals
16-25
26-35
36-45
46-55
56-65

Women

Men
Cube

House

6.5
8.7
9.1
5.0
3.5

10.7
11.8
11.1
12.0
7.4

13.9
13.8
13.7
14.0
13.6

13.9
13.9
13.7
13.7
13.5

Cube

House

Rey

21.7
25.2
25.3
22.6
12.0

3.3
4.5
3.4
3.5
3.3

10.1
9.2
8.7
9.1
6.0

19.7
16.7
13.1
14.5
10.6

35.5
35.6
34.3
34.9
34.7

13.7
13.9
13.7
13.9
13.6

13.7
13.9
13.7
13.9
13.9

35.1
35.3
34.1
35.2
34.8

W

was zero and the mistakes were only found in the illiterate group. Performance was exactly the same for both sexes.
5. Room plan: As with the above tasks, mistakes increased with age
in illiterates. Mistakes were observed only in the illiterate group, and
there were no differences between sexes. As in the former task, age
interacted with educational level.
A further statistical analysis was carried out using t tests for comparing
the performance in visuospatial tasks in the different age groups. It was
found out that for the illiterates, the only significant difference was beTABLE 3
CORRECTLYRECOGNIZED SUPERIMPOSEDFIGURES IN
EACH OF THE GROUPSCONSIDERED

Age (years)
Illiterates
16-25
26-35
36-45
46-55
56-6.5
Professionals
16-25
26-35
36-45
46-55
56-65

Men

Women

10.5
12.0
11.3
11.7
7.9

10.3
10.9
10.3
6.4
7.2

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0
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tween group 5 (56- to 65-year olds) and each of the other groups (t45 = 2.71; & = 7; p < .05). For the professional group no significant
difference was found between age groups.
In the memory tasks the following results were obtained:
1. Basic information: Differences were highly significant between educational groups (F(1, 199) = 484.85, p < .OOl). The average number
of error of a possible maximum of 4 was 2.89 in the illiterate group, and
0.13 in the high education group. Subjects in the illiterate group frequently
had difficulties in indicating the year of independence, and their knowledge about Simon Bolivar was imprecise; they usually knew the name,
but did not know who he was. No differences were found for age or
sex.
2. Digit retention: Statistically significant differences were found for
digits forward for educational level (F(l) 199) = 673.18, p < .OOl) and
age (F(4, 199) = 4.94, p < .OOl). Interaction between educational level
and age was significant (F(4, 199) = 2.40, p < .05). In the digits backward
subtest, all three studied variables presented statistically significant differences (educational level: F(1, 199) = 1043.01, p < .OOl; age: F(4,
199) = 8.58, p < .OOl; sex: F(1, 199) = 12.49, p < .OOl). The average
number of digits retained forward and backward tended to decrease as
age increased, and results were always higher for men and for those with
a university level of education than for women and illiterates. Table 4
presents those results.
3. Memory curve: Statistically significant differences were found for
educational level (F(1, 99) = 368.95, p < .OOl) and sex (F(I, 199) =
7.62, p < .Ol), favoring the performance of men in this verbal memory
task. The university group needed an average of 3.22 presentation to be
able to reproduce 10 words (not taking order into account) while the
illiterate group need 6.55 presentations (see Fig. 2).
4. In the delayed recall of the 10 words, differences were found for
educational level (F(1, 199) = 104.82, p < .OOl) and age (F(4, 199) =
8.57, p < .OOl); interaction between educational level and age was significant (F(4, 199) = 5.01, p < .OOl), again with illiterates presenting a
more notable difference across age groups.
TABLE
DIGITS FORWARD AND BACKWARD

Illiterates
Professionals

4

(IN BRACKETS)

IN THE DIFFERENT

SUBGROWS

16-25 years

26-35 years

36-45 years

46-55 years

56-65 years

4.75
(2.87)
6.77
(6.25)

4.55
(2.90)
6.85
(6.37)

4.05
(2.70)
6.77
(6.10)

3.92
(2.40)
6.75
(5.57)

3.90
(2.37)
6.50
(5.40)

156

ARDILA,

ROSSELLI, AND ROSAS

6 7 _
8

6-

g

SW
4 _
3 _
2 _
1 _

I
1

2

3

4

5

6

7

6

9

10

-TRIALFIG. 2. Average memory curve for the two educational levels: high educational level
(HEL) and low educational level (LEL). The average number of words recalled in each
trial is shown.

5. Immediate sentence recall did not show differences in any of the
variables considered.
6. Delayed sentence recall varied significantly only according to the
educational level (F(1, 99) = 83.50, p < .OOl).
7. Logical memory: Immediate reproduction of a short story (16 ideas)
showed differences for age (F(4, 199) = 10.61, p < .OOl) (mean 10.75
and 8.69 for the youngest and the oldest groups, respectively) and for
educational level (F(1, 199) = 345.69, p < .OOl) (7.50 and 12.81 for the
low and high education groups, respectively). No differences were found
for sexes.
8. Delayed recall of a short story showed the same differences found
in immediate recall (logical memory) (Educational level: F(1, 199) =
259.25, p < .OOl; age: F(4, 199) = 7.21, p < .OOl). Interaction between
educational level and age was significant (F(4, 199) = 2.97, p < .05).
9. Immediate recall of the Rey-Osterrieth complex figure showed significant differences according to ths three variables (Educational level:
F(1, 199) = 369.08,~ < .OOl; age: F(4, 199) = 5.58,~ < .OOl; sex: F(1,
199) = 16.76, p < .OOl). Immediate recall of a cube showed statistically
significant differences according to educational level (F(1) 199) =
1348.57, p < .OOl); age (F(4, 199) = 2.44, p < .05); and sex (F(1,
199) = 9.09, p < .Ol). In both tasks performance was better in men, in
young people, and in the professional group. Similarly, the interaction
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between sex and educational level was significant in the immediate reproduction of the cube (F(1, 199) = 10.04, p < .Ol). Table 5 shows the
scores obtained by the different groups in the immediate and delayed
recall of a cube task.
10. Visuospatial memory: Differences were found between the educational levels (F(1) 199) = 90.51, p < .OOl). The differences among age
and sex groups were not significant.
11. Sequential memory: Differences in performance on the sequential
report test were significant between age groups (F(4, 199) = 4.38, p <
.Ol) and educational levels (F(l) 199) = 571.64, p < .OOl).
Comparisons between the age groups in memory tests performance
was carried out using t tests. Both in the illiterate and in the professional
group, performance in age ranges 1 (16-25), 2 (26-35), and 3 (36-45)
did not show significant differences between them. Age ranges 4 (4655) and 5 (56-65) did not differ either. Statistically significant differences
were found between group 3 and group 4 (Illiterates: t3-4 = 3.59; df =
7; p < .Ol; professionals: r3-4 = 2.53, & = 7; p < .03).
DISCUSSION

All the visuospatial tasks showed large, highly significant differences
between the educational groups considered. Differences were also found
according to sex in figure copy tests and telling the time. In all these
subtests, sex interacted with educational level. Differences were statistically significant in the illiterate group, and men always performed better
than women but only in the illiterate group. In the professional group,
there were no sex differences. In visuospatial tests the biggest deficit
TABLE
SCORES OBTAINED

Age (years)
Illiterates
16-25
26-35
36-45
46-55
56-65
Professionals
16-25
26-35
36-45
46-55
56-65

ON IMMEDIATE

5

AND DELAYED RECALL
OF A CUBE

Men

5.80
7.25
6.50
3.75
3.74
13.55
13.65
13.60
13.45
13.10

(DELAYED

RECALL

IN BRACKETS)

-

Women

5.30)
6.50)
5.10)
3.05)
3.05)

3.05
4.45
3.30
2.55
3.80

(13.70)
(13.70)
(13.60)
(13.95)
(13.25)

13.55
13.45
13.40
13.70
13.65

(
(
(
(
(

(
(
(
(
(

2.95)
4.15)
2.90)
2.45)
3.50)

(13.70)
(13.85)
(13.40)
(13.85)
(13.65)
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was observed in the oldest subjects, while the other age groups behaved
quite homogeneously.
Significant differences were found among the groups in figure copy
tests, recognizing the map of Colombia, and the room plan task. Best
performances were found in the youngest groups (1,2,3,4), but these
differences interacted with the educational level and differences were
definitely more marked among age groups of illiterate subjects. This could
imply that the test ceiling is so low for the high educational group that
it is not possible to detect this decrease across age groups. In fact, the
professionals presented a virtually perfect performance in these subtests.
The mistakes observed in figure copy refer to spatial disorganization,
an inadequate relationship between the elements, omission (and addition)
of details, and absence of tridimensionality (cube). The drawings of our
illiterates were very similar to children’s drawings. Difficulties with tridimensonal drawing has been described in Zambians by Deregowski
(1980). He argues that in all societies there is in children a preference
for drawing in two dimensions and if this preference is not destroyed
by practicing three-dimensional drawings, it persists into adulthood. In
copying the Rey-Osterrieth complex figure, a marked tendency was observed in the illiterate group to perform from right to left (in about 20
cases), where this was only observed in 6 subjects from the professional
group. This directionality is usually found in children under 7 and is
unusual after this age (Waber & Holmes, 1985). Furthermore, the figures
tended to be asymmetric with a marked better performance to the right
and absence of details. These mistakes could easily be taken as a sign
of right hemisphere dysfunction with associated left-field neglect (Ardila
& Ostrosky, 1984).
A large group of illiterate subjects did not know how to tell the time,
even though this is a basic everyday ability. Mirror confusions and difficulty in distinguishing the hour from the minute hand were frequent.
However, many of them had a watch or a clock.
The inability of the illiterate subjects to recognize the map of Colombia
and to place it in its correct position was surprising, especially since the
map is used as a stimulus and is permanently exhibited in advertisements,
on government buildings, etc. There would seem to be at times something
like the absence of the “concept of map,” that places can be represented
by drawings of lines. This difficulty was equally apparent in performances
with the room plan task. It would seem that these mistakes owe not
only to spatial but also to conceptual difficulties. The orientation and
position of a figure on a sheet of paper seems to be learned through
experience; Dawson (1967) suggests that general exposure to pictorical
material might not be enough for learning pictorical representation and
some use of pictorical material is also required.
The difficulty illiterate subjects had in recognizing superimposed figures
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(figures of the Poppelreuter-type) was equally striking and this difficulty
was particularly marked in women. It also tended to increase slightly
with the subject’s age.
At first glance, the tremendous differences found between educational
groups looks astonishing. All the differences were significant at the 401
level. Nevertheless, when we analyze the results, we have to conclude
that it had to be so. The basic difference between both educational groups
was that one of them had received about 17 years of continuous and
specific training in some cognitive abilities (i.e., to accomplish verbal
learnings, to develop spatial abilities, to perform fine movements, to
learn to compute quantities, to solve conceptual problems, and so on).
Because we were measuring cognitive abilities, it was understandable
that we would find significant differences between people trained in these
abilities for some 17 years and people without any formal training at all.
Seventeen years of training, particularly during childhood, adolescence,
and youth, is really a long time. It is evident that literacy (or more
exactly, training in some cognitive abilities) is reflected strongly in the
performance of routine tasks used in neurospychological evaluation.
Some of these tasks are used as well in intelligence batteries. Research
on the consequences of literacy has suggested very important cognitive
consequences of learning to read and to write: changes in perception,
logical reasoning, and remembering (Laboratory of Comparative Human
Cognition, 1983). The influence of schooling on fomal operational thinking
has also been described (Laurendeau-Bendavid, 1977).
Cross-cultural differences in perceptual abilities have been widely studied and can be particularly illustrative in understanding our results (e.g.,
Brislin, 1983; Laboratory of Comparative Human Cognition, 1983; Segall,
1986). Our illiterate subjects displayed notable differences in tasks such
as using tridimensionality in drawing, and in recognizing superimposed
figures. First, it is important to emphasize that the use of perspective
to represent distances originated barely some five centuries in the Western history of painting. Recognizing schematized figures is a highly
trained ability that we wrongly take for granted. Modiano, Maldonado,
and Villasana (1982) showed in Mexican Indian children an average error
rate of 20% in identifying color paintings and photographs of everyday
objects. Hudson (1960, 1962) studied depth perception using pictures that
contained figures of an elephant, an antepole, and a man with a spear;
the basic question referred to what the man was doing with the spear.
There were four pictures differing with respect to the cues available for
the interpretation of the picture. This set of pictures was used with
different groups of people from Africa and Europe. It was disclosed that
European children around 7-8 years old have a great deal of difficulty
perceiving the pictures as three-dimensional. However, at around 12
years, virtually all perceived the picture as three-dimensional. Not so
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with Bantu or Ghanian children. Nonliterate Bantu and European laborers responded to the picture as flat, not three-dimensional. Deregowski (1980) has also shown that African subjects cannot copy diagrams
without rotating angles. And the difficulties of Nigerian school children
have in reproducing geometric patterns of varying complexity have been
observed by Osuji (1982).
A good example of a perceptual ability not usually found in normal
literate people, but trainable with experience, is the ability to recognize
photographs in negatives. No doubt, few neuropsychologists would consider including such a test as part of a neuropsychological test battery
or would diagnose visual agnosia in a patient unable to recognize photographs in negatives. More likely, they would agree that if a patient
has not had experience with this particular type of task, it would be
unfair (and conceptually wrong) to try to measure brain integrity with
such a task. The neuopsychologist would assume that a patient with
limited experience in this particular task will have limited skill as well.
Taking the example of another highly trained perceptual ability for people
living in the eastern plains of Colombia (very often illiterates), it is quite
surprising that city-people (used to living in small areas, not generally
used to seeing farther than some 100 m, and used to recognizing people
almost exclusively by their faces) are unable to recognize approaching
or passing-by people when they are still 500 m or farther away. Cole
and Scribner (1974, p. 97) present a vey nice example of training in
perceptual abilities: “ . ..a jungle-raised Kpelle child is taken at around
age 10 to the capital city of Monrovia, where large tanker ships can be
seen far at sea from a tall hotel on a hilltop. The child, who had never
seen such a view before and was not familiar with tankers, commented
on the bravery of men who would go out to sea in such small boats.”
Berry (1971, 1979) proposes that hunting people with specific ecological
demands usually present good visual discrimination and spatial skills.
For instance, the embedded figures test is better performed by cultural
groups for whom hunting is important for survival. Berry emphasizes
that ecological demands and cultural practices are significantly related
to the development of perceptual and cognitive skills. A good example
of a specific culture-dependent cognitive skill was that reported by Gay
and Cole (1967); when Kpelle farmers were contrasted with American
working-class subjects, the former were considerably more accurate in
estimating the amount of rice in several bowls of different sizes containing
different amounts of rice.
In memory tasks, with the exception of the immediate memory of
sentences, all measurements proved to be highly sensitive to the level
of schooling. Similarly, 9 of the 13 tests were sensitive to age, and 4 to
sex. Educational level always proved to be a markedly more important
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variable than age, most of the time interacting with them. Memory abilities decreased at an earlier age than visuospatial abilities.
Some mention should be made of differences between the sexes. In
visuospatial tasks, differences between sexes were significant on all tasks
except for map recognition and room plan. In memory subtests, differences were found in digits backward, memory curve, and immediate
memory of figures (Rey-Osterrieth complex figure and cube). Overall,
males performed better than females. All measures interacted significantly with educational level, except for digits backward and memory
curve. In other words, differences were found mainly in low educational
groups. It might be tempting to attribute most of these differences to
different cognitive exposure among males and females in low educational
groups: in low sociocultural groups, more traditional sexual roles are
observed with males more likely to work out of the home and more
likely to engage in a different variety of activities and to experience an
increased exposure to information. Females tend to remain at home, and
therefore their level of deprivation can be higher (Ostrosky & Ardila,
1987). However, the lack of interaction with educational level found in
some subtests (digits backward and memory curve) supports previous
findings regarding cognitive differences between sexes. For instance,
Harshman, Hampson, and Berenbaum (1983) report better male performance in spatial orientation tasks, recognition of rotated figures, spatial
revisualization, and closure speed. It could be supposed that digits backward not only involves some attentional abilities, but some sort of spatial
visualization as well.
Memory abilities in different cultures have not been so widely studied
as perceptual abilities. Bartlett (1932) proposed that illiterates more frequently use procedures of rote learning: literate people refer to more
active information integration procedures. Cole, Frankel, and Sharp
(1971) did not find support for this point of view. Comparing Liberian
Kpelle children with American children, they found a superior performance in the latter. Kpelle subjects, according to Cole and Scribner
(1974), on the other hand, recalled objects better than spoken words,
although this was also observed in the American children group. It is
worth noting that in our results, differences between educational groups
decreased sharply when no language mediation was used in the visual
memory task. Klich and Davidson (1983) found that aboriginal children
remembered visual experiences better than rural white children.
Cole and Scribner (1974) observe that when memorizing information,
literates and illiterates make use of their own groupings to structure their
recall; for instance, high school subjects rely almost exclusively on taxonomic categories, whereas illiterate bush farmers make little use of this
principle. This would represent a basic reason for differences in per-
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forming memory tasks. Cole and Scribner argue that cultural differences
in memorizing do not consist in the presence or absence of mnemonic
techniques in general, but in the utilization of a specific techniquereorganization of to-be-remembered material. Our results would suggest
that this particular strategy for recall could be tied to school learning
experiences.
Cole and Scribner (1974, p. 138) point out that differences in memory
“...rather reflect the fact that what a Philippine native or Kung bushman
finds easy to recall are different from the things the anthropologist finds
easy to recall.” And we would add that what is easy and meaningful to
memorize for a particular group to which the examiner belongs (digits,
words, etc.) is not necessarily easy to memorize for people belonging
to other cultural and educational groups.
Berry (1979, 1983) analyzes cultural differences from the point of view
of cognitive styles. Cognitive styles refer to models of functioning that
characterize an individual’s perceptual and intellectual activities (Witkin
& Berry, 1975). Berry distinguished three different approaches to the
question of the relations between cultural context and cognitive performance: (1) The conventional approach has been to take a standard test
of general abilities or “intelligence” and to administer it to all and sundry;
the assumption is that cognitive abilities that are characteristic of the
cultural life of the test developer and those of the test taken differ only
in one respect, the level of development. (2) Cognitive anthropology
(e.g., Cole et al., 1971) proposes the notion of “cultural-specific skills,”
which asserts that in some cultures, cognitive development is pushed
further than in other cultures. Cognitive processes are universal, but
cultural differences in cognition reside more in the situations to which
particular cognitive processes are applied than in the existence of the
process in one cultural group and the absence in the other. (3) Researchers into cognitive styles also assume the position of cultural relativism but in addition, search for systematic relationships among abilities. Berry (1983) mentions that culture prescribes what should be
learned and at what age. Consequently, different cultural environments
lead to the development of different patterns of abilities. Cultural and
ecological factors play a role in developing different cognitive styles.
Rogoff (1982) also argued the importance of context, specifically to memory development.
From the second and third theoretical positions summarized by Berry,
our results seem quite obvious and understandable. The difficulty
emerges when we suppose that in neuropsychological assessment we are
dealing with universal, somehow granted, even inborn cognitive abilities
rather than abilities that are highly trained and limited to some specific
groups of cognitive abilities. It is a supposition that the normal person
can repeat 7 + 2 digits, or can distinguish tridimensionality departing
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from a two-dimensional figure. The mistake here is to suppose that these
are tasks that every normal non-brain-damaged person would be able to
pass.
Unavoidably we consider literacy in our contemporary world as something almost “normal.” To be unable to perform very “simple” cognitive
tasks like those used in our battery is somehow considered “abnormal.”
However, we cannot forget that the human brain evolved and is adapted
for survival conditions quite different from those found in our modern
technologically developed societies. The human brain has remained virtually unchanged during the last 40,000-50,000 years; writing has only
a 5000- or 6000-year history (Sampson, 1985) and remained limited to
an extremely small minority of the world population until barely one
century ago. For millenia, man lived in small communities, hunting for
and collecting food. It is under these living conditions that the brain
evolved, not for reading and writing. The human brain does not have
an area specialized for “written language” any more than it has an area
specialized for “using computers.” We are on occasion supposing as
normal what corresponds to only a tiny minority of the people who lived
on the earth during the last 40,000 to 50,000 years.
This does not mean, of course, that our illiterate sample lives in conditions in any sense similar to those conditions found in pre-writing
societies. They belong to neither an exotic African or a Polynesian society. They live in a Western technological society with electricity, engines, highly sophisticated communication systems, etc. They live in a
very large and extremely complex society where they work in factories
(no hunting and collecting for food) and participate in a cash economy
with market principles. Furthermore, they share the same basic cultural
background of the literate group (and that of the examiners). However,
compared to the professional control sample, they appear to be extremely
“deprived” in developing some cognitive abilities, or better to say, the
professional sample was extremely overtrained in some cognitive abilities
in comparison to the illiterate sample.
The crucial difference between both groups obviously refers to schooling. Because of this, it is relevant to ask what is the role of school in
cognitive amplification. It has been proposed that schooling plays the
following basic functions: (1) it attempts to teach broad-based generalizable skills; (2) it transmits some cultural information (e.g., scientific
knowledge); and (3) it transmits a large freight of cultural norms (Jordan
& Tharp, 1979). It has been emphasized that schooling improves an
individual’s abilities to explain the basis of performance on cognitive
tasks (Laboratory of Comparative Human Cognition, 1983). These fundamental aims of schools are equivalent for all schools regardless of
whether they are in New York, Moscow, or Bogota. Hence, school
should be seen as a culture unto itself, a transnational culture, the culture
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of the school. Scribner and Cole (1981) point out that the way knowledge
and written prose are taught predicts the cognitive strategies of memory
such as short-term and episodic mnemonic techniques. Ciborowski (1979)
observed that schooled and nonschooled children can learn a new rule
equally well, but once acquired, school children tend to apply it more
frequently to subsequent similar cases.
Vygotsky (1962) especially underlined the tremendous importance of
the so-called “cultural means” (writing, drawing, etc.) as the base of a
new type of social evolution with the development of the higher cortical
functions “mediated” through these cultural means (oral language is
represented visually in letters and words, spatial orientation is represented in drawings, etc). Illiteracy in this context would be much more
than the mere inability to read and to write. The consequences of schooling in developing cognitive abilities has been emphasized by different
authors (e.g., Laurendeau-Bendavit, 1977).
What we want to emphasize is that cognitive abilities (as measured
with our basic neuropsychological battery) are not “natural” abilities as
we usually tend to think. On the contrary, they represent highly trained
skills resulting from many years of learning. What is surprising is not
that somebody cannot recognize superimposed figures but that somebody
can do so. This is just as highly trained and learned an ability as playing
a musical instrument or recognizing people by their faces. The former
is an extraneous ability for 95% of people in highly technologically developed societies, the latter, a normal ability in our illiterate sample. It
is interesting to note in this regard, that people working on ranches and
handling cattle can recognize individual animals (on occasions 1000 and
more) by their faces. This is an excellent example of a highly trained
perceptual ability in people very often found to be illiterates; it surely
would take as many years to develop an equally highly sophisticated
ability.
If we compare people on cognitive abilities, those with many years of
cognitive training in particular abilities outperform those without any
formal training. This only means that cognitive abilities are learned. This
should be a basic assumption in neuropsychological assessment, to avoid
type I errors of attributing abnormalities or brain pathology where we
only have educational or learning differences.
Comparing people with different educational levels and different histories of learning can notably enlighten our understanding of the human
brain, and its normal and abnormal relations with behavior.
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