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ABSTRACT

This study reports an analysis of the performance of 449 non-clinical individuals
on the Multidimensional Aptitude Battery (MAB). These were students ranging
between the ages of sixteen (16) and thirty-four (34) years drawn from selected
secondary and tertiary institutions in the Greater Accra Region of Ghana. The
purpose of underntaking this work was first to provide Ghanaian norms for the
Multdimensional Aptitude Battery (MAB). Further, to investigate the possible
influence of age, and sex on each of the ten subtests of the MAB, the Verbal
Scale, the Performance Scale and Full Scale. The results revealed that age and
sex had an effect on performance on the MAB. Older subjects obtained
significantly higher scores on Vocabulary, Comprehension, Verbal Scale and Full
Scale These are tests which relied more on experience and a vast store of
knowledge The findings support Cattel's theory that on tasks requinng fluid
intelligence as opposed to crystalized ntelligence, older people are at an
advantage Overall, the females obtained significantly higher scores than males
Males performed significantly better than females on the Spatial subtest,
supporting previous findings. The observed difference between the performance
of the Ghanaian and normative sample on the MAB confirm the fact that cultural
issues affect psychological testing to a large extent. The general overall
improvement in performance on the modified MAB and the subsequent
formulation and generation of Ghanaian noms for the MAB have tremendous
impiications for clincal psychological practice in Ghana, and also in prediction of

performance on the job and also for research in Ghana



CHAPTER ONE
INTRODUCTION

1. (1) Psychological Testing in Ghana

Since behaviour therapy was introduced in Ghana in 1972 (Danquah, 1982),
the importance of the use of psychological tests has been on the increase.
From a simple Form Board used to assess spatial abiity, today various kinds
of tests are used i psychological assessment in Ghana. Some of these are
the Bender Visual Motor Gestalt Test, commonly known as the Bender-
Gestalt Test, the Raven's Progressive Matrices (RPM), and the Wide Range
Achievement Test (WRAT) among others These play an imncreasingly
important role in the daily practice of clinical and counselling psychologists in
Ghana just iike 1S in all parts of the world where psychological practice 1s
well-developed.

However there is a drawback in relying on these tests. Majority of the tests
were developed in a different social environment. mainly the West. There is
an absence of local noms in Ghana and the norms are most of the tme not
applicable It can be argued that tests should be developed in Ghana with
Ghanaian norms The development of a new test involves a lot of work,
money and time. It will therefore be unsafe for those who provide and benefit
from psychological services in Ghana to wart till a purely Ghanaian test s
developed. The way to address this problem in the interim therefore s to

standardize existing tests with adequate psychometric properties. This is a
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in the Ghanaian culture. For efficient use in Ghana therefore. psychological
tests need to be standardized for the Ghansian populaton Ghanaian
cinicians will then have full confidence in using these tests in their day to day

practice

Some tests have been standardized for Ghanawns. These include the
Raven's Progressive Matnces (RPM) for children (Anum, 1996) and the
Wechsler Intsligence Scale for Children-Revised (WISC-R) (Edwin, 2002)
This is a good start and more work needs to be done to make psychological

testing procedures more effective and culturally sensitive here in Ghana.

1. (2) Historical Overview of Psychological Testing

The fact that people differ in cognitive abilities, personality charactenstcs and
behaviour, and that these differences can be evaluated in some way has been
recognized since the dawn of human history. Plato and Aristotie wrote about
Indvidual differences nearfy 2500 years ago, and even they were preceded by
the ancient Chinese (Bowman, 1989; Doyle, 1974). As early as 2200 B.C . a
civil service examination system was instituted by the Chinese emperor to

determine f government officials were fit to perform their duties.

in the eardy part of the mneteenth century, ndiwidual differences in
‘sensonmotor and mental abikties were viewed generally by scientists as more
of a nuisance than anything else. Stmulated by the writings of Charles Darwin
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on the ongin of speces and by the emergence of scientiic psychology.

interest in the study of individual drfferences nmdmmlﬂ“ﬁ'hﬂ"d“

nineteenth century. During the last quarter of the nineteenth century Gustav

Fechner, Wilhem Wundt, Heman Ebbinghaus and other expenmental
that could be

descnbed in quantitative terms. Events occurring in France and the United
States were aiso important to psychological testing. The research of French
peychiatnsts and psychologists on mental disorders influenced ~ the
development of clinical assessment techniques and tests, and the increased
attention given to written examinations 1n Amencan schools resulted in the
development of standardized measures of scholastic achievement (see Aiken.

2000).

As is true of the history of any field, many people in @ number of countnes
played significant roles in the pioneering phase of mental measurement in the
late 1800s. These included Francis Gatton, James Mc Keen Catiel and Affred
Binet. It was Alfred Binet who in 1905 developed the first mental abilities test
later to be called mtelligence tests. Since then many psychological tests have
been developed These tests serve many useful purposes in psychological
practice. Since the 1920s, the field of psychological testing has grown rapidly
and hundreds of tests are now produced and distnbuted commercially all over
the world. In chimcal practice for mstance psychological tests play a very
ntegral role A diagnosis for a client is usually made after adequate
assessment has been undertaken by a clincian. The assessment process
usually involves the of a test.

is
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undoubtedly one of the solid blocks of work 1n the fieid of Clinical Psychology,

and since psychological tests are one of the main tools used n the

process, their t be overiooked

Anastasi and Urbina (1997) defined a psychological test as “an objective and
standardized meesure of a sample of behaviour As Davison and Neale
(2001) pointed out, tests are to
measure a person’s performance on & parbcular task of to assess his or her

personality They can be classified as standardized or non-standardized,
indiidual or group, speed or powe tests, objective or non-objective, cognitve
or affective, or according to the task or confent presented to examinees.
There are different types of psychological tests. There are personaly tests,
intelligence tests, aptitude tests. achievement tests, and interest tests among
others.

1. (3) The Role of Psychological Testing

The main purpose of psychalogical testing rs to evaluate behaviour, cognitive
abilities, personalty trasts and other ndividual or group charactenstics in order
1o assist in making judgments. decisions and predictions about people. In
clinical practce testing provides n

mmu-dwnum.mmmoummmum
are inconclusive. Whﬂlmﬂyeﬂmmpmo'
assessment More specificaly. tests are used for the following purposes.

i 45
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To diagnose and prescribe psychological and physical treatments in
clinics.

To evaluate cognitive, interpersonal and intrapersonal changes due
to educational, psychotherapeutic and other behaviour mtervention
programmes.

To classify people in educational and employment contexts

To counsel and guide individuals for vocational, educational and
personal counselling purposes.

To retain or dismiss, promote and rotate students or employees in

and traming and 1
To conduct research on changes in behaviour over tme and
evaluate the effectveness of new programmes of techniques.

(Aken, 2000)

Because of the widespread nature of ts use. psychological tests need to

possess certain qualities o that test users can denve the maxmum benefits

out of them Before a test can be used with some assurance that it 1s an

accurate measure of the psychological construct that it is supposed to

measure, it must be both reliable and valid (Anastasi & Urbina, 1997)

Therefore, before any test can be adminstered, ts psychometric properties

must be verfied.

The reliabity of & test s the extent 10 which that test measures anything
consistently. A reliable test is relatively free from errors of measurement, so
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the scores obtained on the instrument are ciose in numerical value to the true
scores of examinees. There are four types of reliability. These are test-retest
reliabiity, altemate forms reliabiity, spithalf reiabiity and intemal
consistency reliabilty. Test-retest reliability reveals the extent to which scores
on a particular test can be generalized over different occasions According to
Anastasi and Urbina (1997) repeating the dentical test on a second occasion
18 the most obvious method for finding the reliability of test scores. High
reliabilfies mean that test scores are less likely to be affected by random daily
changes in the condion of the test takers or of the testing environment.
Atternate-form reliabiity assesses the extent to which two different forms of
the same test yield similar results (Walsh & Betz, 1995). The use of alternate
forms of a test is one way to avoid problems of test-retest reliabily. A test
qualifies to be an altemate form of another only if it s truly paraliel in every
way. There must be equvalence in the number of tems, tme limits,
instructions, range and level of difficulty, type of content, examples, format,

and expression of tems

Spit-half reliabity involves the division of a test into two equal halves and
examining the relationship between the two-half scores 1t is a relatively
simple method of assessing the degree to which test ftems are measunng an
attnbute in a relatvely consistent manner. This approach is conceptually
similar to altemate forms. For best results, one must ensure that the test items
in both halves are similar. The relabity of each half test is gven by the
correlation between the two half-scores. According to Cureton (1965), the

more tems n @ test the more rekable i will be Intemal consistency
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items in the test.

The validity of a test is the extent to which it measures what it was designed
o measure Validity can be assessed in several ways: by analysis of the test's
content (content validity). by relating scores on the test to @ cntenon
(predictive and concurrent vahidity). and by a more thorough study of the
extent to which the test is @ measure of a certain psychological construct

(construct valdity)

A test's construct validity is the extent to which it measures a particular
construct, or a psychological concept such as achievement, motvation,
anpety, or mteligence. Many difierent kinds of information contnbute to
establishing the construct validity of a psychological instrument This may be
from ratonal or stabstcal analyses of the vanables assessed by the
instrument, and studies of its abilty to predict behaviour in stuations where
the construct 1 known to be operatng. An instrument possessing construct
validiy should correlate hwghly with other measures or methods measunng the

'same construct validity) and have lov with measures

of different constructs (Campbell & Fiske, 1959).
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1. (4) Standardization of Psychological Tests
Before any psychological test developed for a particular set of people is
administered on people with @ different cutture, it must first of ail be
standandized. Any standardized test has standard mstructons for
administration and scoring that should be followed closely, leaving little room
for personal interpretation or bias. Standardization of a test involves
administenng the test to a large sample of people (the standardization
sample) selected as representative of the target population of persons for
whom the test is intended. This representative of the target population must
have the characteristics of the target population to qualify to be used as the
standardizaton sample. The raw scores obtained from this testing are
converted to some form of standard scores or noms which are then used as
reference anytime the test is used. Norms are a list of scores and the
cormesponding percentile ranks, standard scores, or other transformed scores
of a group of people on whom a test has been standardized. Examples of
such noms are Wechsler's (1981) noms for the WAIS—R and Jackson's
(1984) nomms on the MAB Without standardization, companson of the scores
of people taking a test on different occasions 1s unfair, and without norms, it is

impossible to tell i a score is high, low or average.

1. (5) Intefligence Testing

Many definitions of the term “intelligence” have been offered. Some expert
psychologists attending a symposium sponsored by the Joumal of
Educabonal Psychology in 1912 gave different definitions for this term. Some
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of the dafinitons that are reported by Rybash. Roodin, & Hoyer (1995) are
“the abiity to canry on abstract thinking”, “the abiity to give true or factual
responses”, and “the capacity to acquire new abilties”. These definitions were
given by Terman, Thomdike and Woodrow respectively. (See Rybash,
Roodin, & Hoyer, 1995.127) Other definibons gven later are "the abiltty to
leam and proft from expenence” and ‘the ability to think or reason abstractly”
(Stenberg, 1981, 1992). “the application of cognitive skills and knowledge to
leam, solve problems and obtain ends that are valued by an individual or a
culture” (Gardner, 1983). In general, it is @ term for a person's abilites in &
wide range of tasks, including vocabulary, numbers, problem solving, and
concepts. It may also include the ability to profit from expenence, to leam new
information, and to adjust to new sttuations (Aiken, 2000). Stimulated to a
large extent by progress in computer technology and research on artificial

some other have n

terms of attentveness, information processing and planning (Das. Nagilen
and Kiby 1994) Inteligence may therefore be defined generally as the
aggregate or global capacity of the individual to act purposefully, to think
ratonally and to deal effectvely with his environment (Wechsler, 1958).

Measunng qualibes such as remamns

Many psychologists have attempted to provide methods by which inteliigence
can be measured In 1908, Binet developed the concept of Mental Age
(MA)—denved by comparing & person's test score with the scores of others
within different specific age groups, and Chronological Age (CA)—a person's
actual age A few years later, Wiliam Stem, a German Ppsychologst



developed a formula 10 avoid the fractions that arose when comparing 2
person’s Mental Age and Chronological Age in months. This yielded & score
he called intelligent quotient (1Q). Stem's formula—(MA/CA) <100 = (Q—gave
a rough index of how bright or dull any child was in comparison with his/her

peers.

Using 1Q as a type of norm has however virtually disappeared in modem
fimes. Other forms of norms such as age norms (as given in the Wechsler
scales), grade nomms (as in the Bender Visual Motor Gestaft Test), and
percentile norms (as in the RPM). are now used depending on what an
examiner 1s looking out for. and also the type of comparison that is to be
made For the purposes of determining one's level of intelligence however.
the term IQ is used on a few occasions in this work.

According to the Diagnostc and Statistcal Manual of Mental Disorders—
Fourth Editon (DSM-IV) of the Amencan Psychiatnc Association (1994), a
person’s adaptive funcioning (for example, the abilty to dress, and work) is
also considered i evaluating mental retardation. Thus, it i1s obwious that
measunng intelligence can be a real cumbersome task (DSM-IV, 1994,

Kamphaus, 1993) The first component of the DSM-IV definition requires a

Judg This ‘Leaming Disorders’ under which
is isted Reading Disorder, Mathematics Disorder and Disorder of Watten
Expression. According to Robert Glasser, we should remember that tests are
“limted tools for limited purposes® (see Coon, 1995; 469).
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1. (8) Theories of Intelligence

A number of psychologists have in the past postulated some theones to

explain what intsigence is all about. Notable among these are Speamman's

Two Factor Theory of inteligence and Cattell's theory of intelligence.

Spearman (1927) proposed that intellectual abilities compnise two factors.

TMWWWWM&IWM&M'WW.NU\I

mulmmkmnmw‘iwuﬂnuebmum‘lrw

The ‘g’ factor has the following characteristics:

@) ithas universal inbom abilities,

(i)  itis general mental energy,

() itis constant in that for any individual, In respect of all the comelated
abites, it remains the same.

(iv) amount of g differs from indidual to indvidual.

(v) s used in everyday fe activty and the greater the ‘g’ in an indvidual,
the greater the success i life

The s’ factor on the other hand is leamed and acquired in the environment It

vanes from actvity to activty in the same indvidual, and indwiduals differ in

the amount of ‘s’ abity.

1. (7) Statement of the Problem

Clinical Psychologists continue to do assessment daiy during the course of
therr practoe The cultural background of the person taking a test is very
wmportant in psychological testing (Dana, 1995) In order to yield results that
will best reflect a person's abikty, test tems must reflect a test taker's social,
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economic and cultural ing (Anum, 1996). A
with Ghanaian norms is therefore needed here in Ghana. This wil ensure that

people are not judged when tests are admir to them.

1. (8) Major Objective of the Study
The main objective of the study 1s to collect and provide nomative data on the
Ghanaian population for the Muitidimensional Aptitude Battery (MAB)

(Jackson, 1984).

1. (9) Aims of the Study

Thes standardization work of the MAB in Ghana is principally to provide a
readily-available cognitive assessment ool which covers all areas of
intellectual functioning incorporating both verbal and performance scales in
one. This will give psychologists, especially cinical psychologists in Ghana
more options of assessment tests and especially, & test whose results can be
reliable and valid within the Ghanaian population. This work also amms at

examining the effect of age and sex on performance on the MAB.

1. (10) Justification for the study
The cross-cultural tssues in test use makes this study uftmately necessary in
this penod when the practice of Psychology is gaiming fimer and firmer



grounds in the country At least two major issues should be considered in the

use of cross-cuttural tests.

The first one is that when testing people whase culture s different from that of
a particular test, the possible influences of different cultures on both test
performance and the meanings of vanous attnbutes and behaviours must be
considered, Tests of behavioural capabilties and personality may be of
particular concem because they inevitably involve assumptions about
appropnate or psychologically healthy versus less appropnate behaviours and
charactenstics. For example, the behaviour of assertiveness in some cuitures
might be viewed as inappropnate vis-d-vis at feast some other people (for
example, one's elders), et to be considered appropriate in other cuitures,
especially in the typical Ghanaian culture. A second issue is whether or not a
test has been transiated to other languages or cultural usages, for example,
making sure a test developed in America 18 Tevised 1o incorporate English

language usages common in Ghana

There s a lot of discnminaton agamst minonity through cultural bias which is
manifest in three ways (Waish & Betz, 1995). These are content bias, bias in
the intemal structure of @ test, and selection bias. Some tests also have
gender bias. Content bias is when the content of a test favours people of one
culture than another. Bias in the intemal structure of a test occurs when the
inemal structure of a test and the behaviour of tems in relation to each other
(that is, intemal consistency) differ across cultural groups This is because the
test wil then be measunng different thungs across the different groups of test
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groups. For example, ‘just because SAT predicts the performance of white
muddie class students does not mean it predicts the performance of blacks of
lower class individuals” (see Walsh et. al., 1995: 410) Some cntics (Garcia,
1879, Weinberg, 1989) are of the view that IQ tests and other standardized
tests such as the SAT are designed 10 justfy the perpetuaton of social

inequality.

1. (11) Relevance of the Study

It is obvious that the best way to assess a person to come out with reliable
diagnostic or predictive results, is 10 use a test that has noms based on a
population possessing charactenstics which are the same or similar to that of
the test taker. It is therefore necessary to standardize @ test to be used n
Ghana There are many tests that have been used worid-wide and that have
proven over the years to have good psychometnc properties—the basic ones
bemg reliabiity and validity. Therefore, instead of going out to design a new
test all together—an event which will invanably take a long time, not to talk of
the nsk of stil using unstandardized tests while we wait—t wil be a wise
decision to standardize an already-existing test so the assessment process
can stil continue with mimimal hindrances Subjects taking the MAB will be
familiar with the context thereof and this famianty alone will set them at ease
a3 they work through the sessions This wil place test takers in a positon to
give their best unlike when the context of the test is not familiar.
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The successful completon of tws standardization work will provide
psychologists in Ghana with a fully standardized cognitve and intellectual
assessment tool which wil be useful not only to clinical psychologists, but all
psychologists who do any form of cognitive and inteflectual assessment. A
standardized group lest for employee selection as well as for research will

also be available in the country
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CHAPTER TWO

LITERATURE REVIEW

It has been established that psychological testing has come a long way in
helping psychologists render effective and efficient services worldwide over
the years. It hes also been established that these test do not stand alone, but
contnbute greatly to a complete assessment It follows that there is aiso the
possibility of a great risk in relying solely on test data for diagnosss, 10 answer
referral questions or to predict a person'’s future performance, This 1s because
indwiduals differ in many ways. and there are other cohort factors that affect
one's performance on a lest Some of the issues that affect people’s
performance on standardized tests are culture, gender, level of education and
age. These are discussed in this chapter.

2. (1) Culturai Factors in Psychological Testing

The term “culture” refers to the values, behaviours, attitudes and products of a
partcular group of people (Rybash, Roodin & Hoyer, 1995). The culture of
Ghana, South Africa and Korea for instance represent different beliet
systems, languages, dialects, ntuals and dally ffe. Inteligence may be
Cutturally defined. wunmmdmwummmmmmmge
the tasks they confront in their lives, then intelligent behaviour s likely to vary
cross-culturally, since the crcumstances that confront members of one
society dffer markedly from those of another For instance the Spanish



ersity of Ghana http: pace.ug.edu.gh

nwmxdmwmunwu'mmﬂmpammww
M'm‘qlmuhmbmmwashvh
nmwumwm«m.umuuum.wwmd

verbal skills (Kiein, Freeman, Spring. Newlove, & Yarborough, 1976).

Cultures guide their members in efficient ways of solving everyday problems.
and these strategies become part of the way individuals think (Vygotsky.
1978; Wertsch & Kanner, 1992) The attributes a culture considers intefligent
are not arbitrary. The personal qualiies, skills and cognitive style a culture
values tend to be integrally related to that culture's ecological context, modes
of subsistence and social structure (Mistry & Rogoff, 1985).

Westem views of inteligence emphasize verbal skils (such as ability to
comprehend a written passage) and the kinds of mathematical and spatial
abilties useful in engineering or manufactunng, which makes sense m a
inerate, technologically developed capitaiist society (Westen, 1996) In most
African cultures however. intelligence tends o be defined in terms of practical
abiibes and competences (Serpell, 1989). For instance, observers have
commented on the aimost encyclopaedic knowledge of animal behaviour
possessed by some members of the fKung ethnic group of Africa’s Kalahari
Desert, which 1s adaptve for the people who must hunt and avoid dangerous
animals (Blurton-Jones & Konner. 1676). Cultural groups who depend on the
sea for therr Iivelihood ofien show an extraordinery abity to remember
relevant landmarks or calculate locations in navigating the ocean (Gladwin,
1970)



s mtelligence then a property of indwiduals, or is it simply @ social
construction or value judgment? To put it another way: 15 intelligence solely ‘in
the eye of the beholder? Probably not. Some attributes such as mental
quickness or the ability to generate solutons when confronted with novel
problems, are valued in any culture Moreover, amang cultures at a simitar
level of concepts of i tend to have

shared elements because demands on individuals are similar.

For people from cutturally different backgrounds, assessment in which a test
has unfamiiariunfavourable  cuftural context  provides &  dramatic
underestimate of potental levels of performance that could be achieved under
more favourable circumstances (Brown & Campione, 1986). Lépez Grover,
Holland, Johnson, Kain, Kael and Mellins, (1989) found out that majority of
students in doctoral programmes are not trained to administer tests using
culturally-acceptable styles of delivery that is sutable for ethnic minority
chents. Failure to incorporate culture-specific tests into the assessment
curriculum has further reduced the hkelihood that acceptable services will be
provided to minontes. This mplies cuttural incompetence. This results in not
only faulty diagnosis, but also as Dana (1995) puts it “caricature and distortion
of personalty description by minimizing differences and stereotyping client
behaviours’. He identified four major conditions that prevail when test results

are interpreted based on a vanety of non-verbalized expectations and

for chent to the standard process
and tests These are what he termed 'distortion’ ‘pathologization’, ‘cancature’

and ‘dehumanization”



‘Drstortion’ invoives the unwiting distorbon of information contained in test
protocols that may occur on the basis of an often acknowledged belief that all
persons should be assimilated as Americans so that histonc differences and
ethniticty are blumed “in the melting pot of the United States”
‘Pathologization’ fs the interpretaton that renders a person being assessed
more disturbed than he actually 1s. ‘Cancature’ is a distortion of a person's
personality and/or psychopathology that ocours as a resilt of stereotypy For
example co-dependence which may be an evidence of disturbance by Anglo-
Amencans may simply be an aliocation of responsibity to others other than
an unwilingness or inabiliy to assume personal responsibility by many others
(Lt Repac, 1980). ‘Dehumanization' s the application of personalty theory
developed in one culture to persons in another culture A culture-fair test
should therefore have both content and mode of administration favouring the

partcular culture of the person being tested

Since the days of the Army Alpha in the earty eighteenth century, inteligence
tests have undergone a lot of revision to eliminate cultural bias (Westen,
1996) Some psychologists argue that intelligence tests and aptitude tests
continue 1o favour the dominant white middie class (Darou, 1962 Elliott, 1988,
Schiele, 1991). 1Q is strongly comelated with socioeconomic status (Anum,
1996). This means poor and lower class people fend to receive lower scores
than those who are wealthier Since IQ scores are used 1o place students in
different academic tracks, to determine what schoo one wil attend, such tests.
may ‘legitmize the process of keeping the pviieged prvileged while closing
the door to the disadvantaged” (Westen, 1996: 305)
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task of categorizing geometric stimuit according to colour and shape, which
appears frequently in standardized intelligence tests. This task requires no
mmuumammmmmmmuamwwnm
that are typically North American. It can however be quite confusing to non-
literate Liberians for instance, who have no expenence with abstract
geometrical figures taken out of context and reproduced on paper (Iwin &
McLaughlin, 1970). North American undergraduates on the other hand, asked
to categonze leaves according to whether they come from vines or trees
perform much more poorly than non-literate Liberians (Cole, Gray, Glick &
Sharp, 1871).

Another area of hidden bias is in the use of timed tests. Inteligence and
achievement tests impose stnct tme limits on answening questions. Although
tivs may tap a unwersal feature of intelligence, namely. how quickly a person
can think, it also reflects the cultural emphasis on speed charactenstic of the
advanced capitalist societies that created intelhgence testing. The abilty to
work fast s of great importance to a manufactunng economy where profit
margins depend on rapd producton (Anastasi & Urbina, 1997). On the
contrary, many traditional cultures place less value on quick and independent
thinking and rather prefer siow deliberation and collective decision making
(Beny, Poortinga, Segall & Dasen, 1992)

Also, in assessing subcultures within muibcultural societies, such as the US
and Canada, mtelligence tests may pose some probiems. This is because



many questions rely on knowledge that is more famiar to some groups than

others (Stewart, 1969).

Do we therefore conclude that intefligence tests are totally useless, invalid o
dangerous? Certamly not Companng the scores of members of different
subcuitures may be problematic; but comparing the scores of members of &
simiar backgound has proven quite helpful in achieving the aims of
psychological testing. For example, IQ and SAT scores are just as predictive
of school success within Afncan-American samples as within whte samples.
This 1s to say that an Afncan-Amencan with a high score will most probably
perform better than one with low scores (Anastasi, 1988), and the same goes

for whites.

Despite thew biases, intelligence tests do evaluate areas of intelhgence that
are needed by a iterate industnal society Some of these areas are “the ability
to think abstractly, to reason with words, and to perceive spabal relations
quickly and accurately’ (See Westen, 1996. 307). In choosing and
administenng tests, as well as interpreting test resuits therefore, one must
take into consideration all the cultural ssues that could potentially affect a

person’s performance on psychological tests.



2. (2) Sex Differences in Cognition

It has been observed that the performance of males and females on cognitive
tasks differ remarkably. According to Halpem (1982), developers of
peychological tests do therr best to eliminate any possibility of gender
differences in tests. This however does not suggest that there is no difference
In cognitive performance of males and females Macooby and Jacklin (1974)
in their review of Kterature on sex differences, identified three kinds of
cognitve abiies that appear to show reliable gender differences. These are
verbal abrithes, visual-spatal abilites and quantitative abilities Males tend to
be supenor m mechanical reasoning, spatial ability and mathematcal abllty
while females are superior in language ability, Home Economics, typing and
the like. In @ recent cross-sectional cross-cuftural study on visual-spatal
performance. the overall male supenorty in spatal tasks wes confirned by
Amponsah (2000), which also commoborated the basic findings of Linn and
Petersen (1985).

Given such differences, are there biological differences in the central nervous
system that produce sex dfferences in the abilty to perform particular
intellectual tasks? Halpem (1992) found that there 15 no overall difference in
the intelligence of males and females as measured by intelligence tests
When processing abikties are examined more closely however, there are
some small differences. When dffferences are found in verbal ability—that is
word fluency. grammateal competence. speling skills, reading, vocabulary
and oral comprehension, females display a shght advantage Dysfunctions in
verbal ablibes such as stuttenng and dyslexa are dentified more frequently in



males Verbal impatment following a stroke s also more likely for males than
females (Halper 1992). Hyde and Linn (1988) reviewed many studies (165 of
them) on differences n verbal abilities in males and females using meta
analysis and pointed that the effect size of the difference between the scores
of males and females in verbal abilty (mean d=.10) is negigible. hence
concluded that there 1s no gender difference in verbal abiliies In this work
however, gender differences in verbal abllties will be addresses as & matter
of interest and also, the effect size will be compared to that of Hyde and Linn's

(1988) review.

There have been many attempts at explaining why males and females differ in
cognitive abilites. At the centre of it all is the age-oid nature-nurture debate
One school of thought attributes these differences to naturelbiological factors,
that s to say, sex differences in cognitive ability are biologically determined
They believe that these differences are inhentted and that males and females
are genetcally predisposed to different cognitive abiliies, therefore nurture or
the environment plays a littie role n accounting for these differences. The
biological factors are those that talk about females being more genetically
predisposed to perform better in verbal tests than males

The other school of thought attributes the differences to nurture, that is to say,
these differences are caused by a person's expenence in iffe, his environment
and leaming (Serbin, Zetkowitz, Doyle & Gold, 1990). Other studies such as
those by Alington, Leaf and Morgan, (1992). Halpem, (1892) believe that sex
roles sre manifest in socety as & resuit of the drferent socialization



experiences that males and females undergo, hence nature plays  fttle role

n accounting for sex differences in cognitive ability

The observed sex difierences in spatial performance for instance can be
explained by gender-based socializations, practice, experience, and efficacy
bekefs, Practice with spatal tasks is linked to spatial task performance

& 1989) and the that provides such

practice 1s common for boys (Stericker & Le Vesconte, 1982). For example,
leisure practce in woodworking and model buikding may lead males to
academic courses that necessitate employment of such skills. This leads to
male-dominated professions where they can further use their special aptitude
(Newcombe, Bandura & Taylor, 1983; Voyer, Voyer & Bryden, 1995)

Parents’ conceptions of gender-related abiites of men and women and their
consequent gender-inked beliefs about thewr chikdren serve as mechanisms
by which children come to understand and leam how to behave. Females
therefore tend o perceive themselves as not being as efficient in the
performance of spatal tasks as males (Eagly, 1987; Johnson & Lewman,
1990, Jacobs & Eccles, 1992).

Halpem (1992) summansed the theories used to explain the potential causes
of sex differences i cognition. These are the brological theones and the
psychosocial theones. The biological theories atiribute these differences to
the menstrual cycle. sex hormones, and the fact that males have more clearty
Iateralized brains than females do. The psychosocial theories state that mates
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parents, television, teachers, and the members of ane's community all

contnbute to stereotyping.

2.(3) Age and intelligence
The effect of age on ntefiectual functioning s a very Important issue to most
people because most people desire 1o remain ‘in control’ all their lives, even
through old age. til they die. Many studies have been done and there are still
on-gomg researches into the mfluence of age on mtaliectual performance
(Hom, 1982b; Schaie, 1983, 1991, 1894). Gerontologists have found that the
overall decline in inteligence scores with age is very small They estimate that
only 25% of old people’s disabilty is medically based. 75% is social, political
and cutural (See Coon, 1995). Longitudinal studies of intelligence indicate
some increase in IQ scores at least through the 20s and no actual deciine till
about age 60. Scores however increase among bettsr-educated people (Bray
& Howard, 1983; Cunningham & Owens, 1983, Schaie, 1983).

Schaie (1994) has suggested that although fluid abilities (those requiring
speed or rapid leaming) may decine with age, many crystallized abilties, for
example vocabulary and stored up knowledge actually mprove—et least into
the 803. This therefore means that people’s scores on tests of vocabulary and
knowledge of informaton improves systematically es a function of age. Clarke
and Gardner (1990) found that oider subjects (sixty years and above) are
siower than younger subyects, but not necessarily error-prone
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favourable environment (have education, an intact family) and is invoived in
intellectually-stimuiatiog activies (for example, reading, travel. cuftural
events, continuing education, clubs, professional associations. and the like).
Thase above sixty-five (85) years score high on intellectual tasks matching
the average for men under thirty-five (35) years This, according to him,
means that a great number of eiderly people have at least the same mental

abity as the average young adult

Clossly linked with the effect of age on performance on cognitive tests is
one's level of educaton. Several studies (eg. Feuerstein et al. 1980,
Haywood et al,, 1982, Messerer et al.. 1984) have shown that extended in-
depth tramning in thinking skills can increase tested inteligence The study of
Reynolds, Chastain, Kaufman and Mc. Lean (1887) concluded that the
amount of school vanes with 1Q scores. Callege students have higher IQ
scores than those only graduated from high school and high school graduates
have higher mean IQ scores than non-graduates. According to Schaie (1983),
the number of years in school 1s positively related to the level of measured
general intelligence. The more education a person gets, the higher his intial
scores and these scores increase throughout life, compared with those of his
peers. As the years go by, most young people have more education than their
parents and grandparents. When they therefore attain the grandparents
ages their respective IQ scores will stll be higher.

26
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2. (4) Conclusion

The use of inteligence tests as a means of predicting performance on the job
and in school, diagnosing and formulating treatment plans and in research
has been of great importance in the practice of psychology. The use of such
tests has however been criticized by many psychologists because of the fact
that they are saddled with problems that are reiated to culture (Dana 1995),
Interpretation, socioeconomic status, sex, and age among others, Some of
these factors have been discussed in this chapter The issues raised under
these factors have led to the formulaton of hypotheses for this work, which

aims at testing some of these issues.

2. (5) Hypotheses
The following hypotheses are formulated for the study.

1 Performance of Ghanaian subjects on the MAB wil differ from
that of MAB's published norms.

2. (a) Female subjects will perform significantly better on the verbal
subtests of the MAB than male subjects

- 3 () Male subjects will perform signficantly better on the
performance  subtests—especially the spatial subtest—than
female subjects
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Performance on the MAB will improve consistently with age at
diferent age levels.



CHAPTER THREE

METHODOLOGY

3. (1) Design

The design was a 3 (age groups) x 13 (measures) multifactonal design There
were three age groups—16-19 years, 20-25 years and 26-34 years—
reflecting adolescents, young adults and adults respectively: and thirteen
dependent measures—Information, Comprehension, Arithmetic, Similarities,
Vocabuiary, Digit Symbol. Picture Completion. Spatil, Picture Arrangement,
Object Assembly. Verbal Scale, Performance Scale, and Full Scale (these are
the subscales and Full Scales of the MAB) Analysis invoived Multivanate
Analysis of Vanance (MANOVA) and some follow-up univariate statstics. The
sample was divided into males and females for comparison.

3. (2) School Selection

The subjects used i the study were students between the ages of sixteen
(16) and thirty-four (34) years (since the MAB is an adult test with the
minimum age of sixteen years). Subjects were from selected secondary and
tertiary institutons i the Greater Accra region of Ghana This was the best
way to conveniently get the sample within the age range meant for the
research Subjects between the ages of sixteen (16) and nineteen (19) were
selected from the secondary institutions and those between the ages of



twenty (20) and thirty-four (34) were selected from the tertiary (nsbtutons. A
ist of the schoals that were involved n the study is presented in Appendix 2

3.(3) Sampling Method

Subjects faling between the ages of sixteen and thirty-four years were
selected for the study. At each mstitution visited, a section of students were
randomly selected and tokd about the study Those consenting students who
fell within the age range were then chosen to participate in the study. All the

subjects in the study had no proven mental handicap.

3. (4) Sample Size

Five hundred and seventy-five (575) subjects took part in the study. Eighty
(82) of these were used for the piot study, and four hundred ninety-three
(493) for the actual study. Out of this number, 44 subjects representing
approximately 10%, did ot take the entire test because they were either

the second or had to leave along the
Ine dunng the course of administraton. The responses of four hundred forty-
fine (449) subjects—232 male and 217 female—representing approximately
90% of the subjects were therefore used i the analyses. The male subjects
formed 51 9%0f the total sample size with a mean age of 22.39 years,
(SD=4.81). and the females, forming 48 3% of the total sample size had &
mean age of 21.72 years, (SD=5.40). Subjects from the secondary instittions.
were 209 in all, with a mean age of 17.62 years and a minimum of thirteen



{13) years of schooling or formal education Subjects from the tertary
rmnm:mmzmlnmmmmmnmwgdzﬁslyeﬂmw

a mimmum of seventeen (17) years of schooling. formal education.

3. (5) Measures
The Multidimensional Apttude Battery (MAB) was the instrument used in the
study The two bookiets making the two sublests—the Verbal and
Performance subtests were used. The ten MAB sublests—information,
Comprehension, Arithmetic, Similariies, Vocabulary, Digit Symbol, Picture
Completion, Spatial, Picture Arrangement and Object Assembly; and three
total scores—Verbal Scale, Pedormance Scale and Full Scale—were the
dependent measures. The Multdimensional Aptitude Battery is reviewed in

detail in the next chapter—Chapter Four

3. (6) Scoring and Analyses
All data were scored and analyzed on computer using SPSS 10.0 for
Windows (a statistics programme used in the analysis of research data). All
the responses were coded (a=1, b=2, c=3, d=4, e=5) and entered on the
SPSS programme. The comect answers were fed into the computer and the

responses were subsequently scored.

To make testng for sex and age possible. an omnibus test—Multivanate
Analysis of Variance (MANOVA)—was the mam statistical technique used.



MANOVA is an analysis of vanance in which there is more than one
dependent vanable It was therefore used since the study had two dependent
vanables—age and sex Follow-up analyses using the independent sample ¢
test were aiso camied out Analysis of Variance (ANOVA) was used to
calculate the mean differences between the scores obtained on the various
subtests; and post hoc analysis using Tukey’s Honesty Signficant Difference
was done to determine the exact nature and direction of the differences that
were suggested by the ANOVA. An intemal consistency reliability estimate
(Cronbach's a) was computed for each subtest Pearson Product Moment
comelations(r) were aiso done to determine the intercorrelations between the
scores of the subtests. The general stabstical significance level was set at
5% However, in order to reduce the probabilty of Type 1 error &s a result of
multiple compansons, the Bonferon comection formula was camed out on

some of the analyses i order to obtain @ more conservative alpha level

3. (7) Pretesting

A pilot study was done on eighty-two (82) subjects using the onginal MAB.
After the responses were scored and analyzed, changes were made where
those items that were found not to be culture-fair were replaced with items
that suit the Ghanaian culture and setting. This was determined by observing
and analyzing the responses of subjects in the piiot study and also by
discussing with a team of supervisors and graduate students of the
Department of Psychology. Universtty of Ghana. The reliabiity coefficients



(using Cronbach's a) of the sublests after the changes ranged between .58

and 88.

3.(7) 1. Modifications to the MAB

Changes had to be made to the MAB to adapt to the Ghanaian seting.
According to Dana (1995), in order for a test to be used in a particular seting,
it must reflect the cultural orientation of the people. Some of the changes

made were in the words used, unit of measurement and currency

The American currency signs - dollars (§) and cent signs—were changed to
the Ghanaian curency signs—cedis (¢) and pesewas (p) signs. All
measurements in miles, yards, feet and mches were changed to meters and
kiometres (the metnc system). Test items that had language use different
from that used in Ghana were changed. For example, “candy” was changed to
“toffee”, and "pants” was changed to ‘trousers” Items depicting the idea of
winter for instance were also changed since winter is not expenenced in our
part of the world. Questons like *The govemment promotes the use of public
transportation. * and *On hot days people close ther windows and
shut their curtains in order to ..* were changed since these are not
appiicable in our part of the world. (See Appendix 1 for the mserted modified

version).

The time kmit for each subtest was also increased from seven minutes to ten

minutes This was necessary since the test 1s in English which is the second



language of the subjects. hence it will mvariably take a longer tme to
complete the test since subjects needed me for coding from therr first
language Further, research shows that traditional cultures do not place as
much emphasis on speed i daily life (Knapp, 1960). People who belong to
these cultures (of which Ghana is a part) do not have the motivation to hurry
since much value is not attached to rapid performance in these cuitures

(Wormer 1872)

3.(8) Language of instruction
The language of instruction used throughout the test was English This is
because the test is a paper and pencil test in English and can therefore be

taken only by those who have had formal education.

3. (9) Procedure

At each instituton wisited by the researcher, the administration was contacted

and a letter of form the of Psychology introducing the
researcher and the research fopic was presented to the appropnate
authorties. Lecturers, teachers, school authorties and subjects were all told
of the nature and purpose of the study. Students were randomly selected from
the classes which fell within the age range of subjects to be used in the study.
Consenting subjects were asked to take part only if they were between the
ages of 16 and 34 years. A convenient tme for administration wes amanged



between either the students and the researcher, or between the teachers and

the researcher, depending on which was more appropriate

The modified version of the MAB was then administered to the sample
selected for the study. The time limit for each subtest was also increased fom
seven (7) minutes to ten (10) minutes. This was necessary since the test is in
Enghish which is not the first language of mayority of Ghanaians. Subjects
were given the answer grids suitable for the test and their responses were

‘shaded thereon.

The maximum number of subjects tested at a time was fifty (50). Research
assistants were employed and tramed to help the researcher with the
aaministration of the test Both the verbal and performance sections of the
MAB were administered to subjects on the same day. Where this was not
possible, one section of the test was taken on one day and the other section
taken on another day convenient for the students As a way of assuring
subjects of confidentially, subjects were ot required to write their names on
the answer gnds. Each subject was given a number code that was repeated
on both answer gnids so that each subject's Verbal scafe could be matched
with his Performance scale Participation was voluntary and any subject who

‘wished to discontinue i the testing process was free to do s0.

Adequate measures were taken to obtain a quiet testing environment with
very mimmal or no dstractons ether from fellow students or

teachers/lecturers. After each testing, subjects were briefly debriefed. They
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were aiso given the opportunity to ask questions which were duly answered.
‘Subjects’ comments and suggestions on the test were aiso noted

3. (10) Ethical Considerations of the Study

The study was approved by the Board of Examiners of the School of
Graduate Studies, University of Ghana The test used in the study—the MAB
1s a psychological test standardized and used in many countries world-wide.
First of all. a piot study was conducted on a sample of students who fall within
the age range of respondents for the test. Informed consent was obtained
from the appropnate authorites and students concemed before the whole
work was undertaken Subjects were adequately debnefed after the testing
sessions The subjects found the test interesting though time consurming, and
later visits o the schools showed that taking the test had no adverse effects
on the subjects. On the whole, the code of conduct as prescribed by the
Amerncan  Psychological Associaton (APA's) Ethical Pnnciples of
Psychologists and Code of Conduct was adhered to.



CHAPTER FOUR
THE MULTIDIMENSIONAL APTITUDE BATTERY (MAB)

Having realized the absence of a standardized adult cognitive assessment
tool that covers all areas of a person’s intellectual functioning in Ghana, this
study wil focus on prowding one such test by standardizng the
Mutcimensional Aptitude Battery (MAB) constructed by Douglas N. Jackson
(1984). The MAB is thus reviewed in detail in this chapter

4. (1) Nature and Purpose of the Multidimensional Aptitude Battery

The MAB s a group test designed to provide a convenient objectively-
scorable measure of general aptitude or intelligence in adults in the form of a
profile containing five verbal and five performance subtests Its origins date
back to the ongins of infeligence testing, as far back as 1905 when Alfred
Binet and Theodore Simon published their first findings on French chidren. it
1s however immensely indebted to the pioneenng and widely acclaimed efforts
of Wechsler in measuring adult inteligence beginning with the Wechsler-
Bellevue Form | (Wechsler, 1939) through to the popular Wechsler Adult
Intefiigence Scale-Revised (WAIS-R).

Because the Wechsier scales have been successful and are used worldwide
as a result of thexr effectiveness, any new test to measure general inteliectual
abildy should correlate highly with them, and the MAB is one of such tests that



correlates highly with the WAIS-R The correlation coeficient between the
MAB and the WAIS-R is 91 & 87 for the Full Scale, 94 and 82 for the Verbal

Scales, and 79 and 82 for the Performance Scales (Jackson. 1984)

In spde of #ts advantages, the WAIS-R has one drawback when i 18 0 be
appiied more widely. That has got to do with the mode of administration and
scoring. It requires indidual administration and sconng by a specially-trained
professional  Certain occasions require individual adminstration so the
cinician can observe test behaviour, Some mentally handicapped and
psychotic patents also require indidual administration However, when the
clinician requires an estimate of people’s intsllectual functioning, ndividual
administration 1s not really obligatory and where there are large numbers of
people, it becomes time-consuming and costly. In such cases,  group test s
prefered over an indwidual test In Matarazzo's (1972) study reported by
Jackson (1984). individually administered tests were found to show no
advantage in yieiding higher predictive validities when compared with group
tests of intellectual ability

Jackson (1984). in designing the MAB aimed at evaluating the degree to

which it is possible 1o some of the widely positive
features of indwdually-administered mutt-scale tests. such as the WAIS-R,
info @ stuctured fomat permiting group admwstration, automated

admmistration and convenient hand o machine scoring.



4. (2) General Characteristics of the MAB

4.(2) 1. intended uses

The MAB is designed for wide-range inteliectual assessment of adolescents
and adults. As with many other measures of intellectual abilit, it may aiso be
used for a wide vanety of purposes in a variety of contexts. for example
educational and career counselling setbngs. business and ndustry, clinics
and mental health facikties, and basic research. For adequate research one
needs to posses language skills to be able to understand written directions
and to comprehend spoken directions. Even though it 1s not recommended in
most cases for use in cases of suspected mental handicap or for mdividuals
whose psychiatnc processes might severely terfere with understanding or
complying with instruction, Jackson's (1984) experience is that majority of
psychotic patients are capable of purposefully completing the MAB. The MAB
can also be administered to the deaf and dumb, and withdrawn people since it
involves answenng the questons on an answer sheet and not to the examiner

sitting in front of the examinee

4.(2) 2.Nature of scales

The MAB consists of two types of scales—vertal and nonverbal. Five “Verbal®
subtests are contained in one booklet and five nonverbal“Performance”
subtests in a second booklet. This test 1s avaslable in English, French and
Spanish. The Verbal subscales are Information, Comprehension, Arithmetic,
Simianbes and Vocabulary. The Performance subscales are Digit Symbo,
Picture Completion, Spanal, Picture Arangement and Object Assembly. The



Verbal tests tap a person's general knowiedge and informaton. vocabulary,
expression of everyday skifls, mathematcal abiity and interpretation. The
Performance tests tap mtefiigence through a person’s abilty to put pictures.
tmlwcm_mmnmwmdmm.ﬁmmmmm
on a picture, mentally rotate geometric objects and code numbers into
‘symbols. (See Appendix 1 for examples of each subtest).

The Verbal and Performance sections each have separate answer sheets,
which may be scored either manually or by machine. Although nine of the ten
MARB subtests have the same scale names as those of the WAIS-R subtests &
other Wechsier scales, the MAB is different in format and shares no items in
common with any of the Wechsler scales Digit Span on WAIS-R, which
historically has shown the smallest association with Full Scale scores, has no
counterpart in the MAB. Spatal abity. measured by Block Design on the
Wechsler scales is appraised by the spatial subtest—a test involving the
recognition of two-dimensional rotated figures.

4.(2) 3. Question format

The MAB employs five-chorce multiple-choice items for il subtests. Although
item content ranges over verbal, numerical, pictorial, and figural content, in
every case the task of the respondent is o identity, among five choices, the
one best o most nearty correct answer. Ths item format makes it easy for
respondents 1o record their answers, and also makes structured sconng



possible, hence professional judgment is not required. The MAB therefore has
automated presentation. sconng. interpretation.

4.(2) 4. Unique features of the MAB

The first and most notable aspect of MAB scale development s that it
underwent several revisions prior to publication (Jackson, 1984). It was begun
fourteen years before t was finally published and that was when it took on
most of its present form, if not item content. In the following year it underwent
m-depth tem analyses, and subsequently. substantial revisions. After that,
two further item analyses, revisions and field testings were undertaken In
item selection, particular attention was directed at dentifying content that
would have a fair level of generality across dwerse groups, including those
Classified in terms of gender, nationality, age, and culture. It was standardized
on both clinical and non-cinical subjects.

A second feature of the MAB scale development was the intention to provide
an instrument not only possessing desirable psychometnc properties, but aiso
the features of ease of use and interpretation. The examiner's mstructions are
standardized so it can be administered by tape recorder, video cassette, or
computer. t s therefore easy to administer and interpret

The method of noming of the MAB equates the mterpretation of the Verbal,
Performance and Full Scale 1Q's to @ well-known anchor test, the WAIS-R.
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10 a widely accepted standard; hence ekmmatng the systematic differences
that occur when norming samples are drawn at different times using dfferent

methods.

4. (3) Administering and scoring the MAB

The MAB has a standardized testing procedure set out in the manual. It is
extremely important to carefully follow the prescribed instructions and time
limits during administration of the MAB as failure to do this may render the
results uninterpretable. The instructions may be read fom the manual or
followed from a cassette The use of the cassette makes semi-automated
group and indwidual admimistration possible For group administraton, the
maximum number of respondents to one supervisor is 25. Each additional 25
respondents or a fracton thereof require an additional supervisor. The
examinec should aiways be in the testing room during individual

admnigtration

The entrre battery takes approximately one hundred minutes to complete—
each half takes fifty minutes. All subtests are sinctly timed at seven minutes
each. Both halves of the test could either be taken on separate days or on the
same day with a short break in-between the two halves The respondents are
presented with answer sheets coesponding with the particular test being

taken and they are required to shade the correct answers.

2



The MAB can be scored either manually or by computer. Manual sconing 1s
undertaken by the use of templates. There are two templates each for the
Verbal and Performance scales. These are colour coded to match the colours
in which each test is presented. In hand scoring, the appropriate template is
placed over the answer sheet and the corect answers are then counted. The:
scores for each subtest known as “Raw Scores” are then converted to scaled
(T) scores. The T scores for the five subscales of the Verbal and Performance
scales are then summed and recorded. The *Verbal Scale’ and *Performance
Scale* are then obtained, the sum of which yields a “Full Scale” of total scaled
scores. Verbal IQ, Performance IQ and Full Scale (Q are obtaned by
consulting the tables comesponding to the appropriate age group using the

summed scaled scores.

Where d 1s not possible for all the five subtests in ether the Verbal or
Performance scales to be taken, and the examiner wishes to estimate Verbal,
Performance or Full Scale IQs o standard scores, the scores of the subtests
taken are prorated. For each test—either Verbal or Performance, this is done
by dwiding the total number of subtests (this is always 5) by the number of
sublests taken, and then multiplying the result by the total scaled scores of
the subtests taken. The letter *p" is put in parenthesis by a score to show s

a prorated score.

Tables are available in the test manual to enable examiners express an
individual’'s performance on each test in terms of IQ, Scaled Scores or
Standard Scores. Computer sconng, Qs and standard scores for the Verbal,



Performance, and Full Scale battenes, as well s subtest scale sCores. age-
comrelated scale scores, and @ namatve report of the scores and thew
interpretation, may be obtamned from the computer-scoring service of Sigma

the test.

4. (4) Psychometric properties of the MAB

According to the original standardization sample the MAB possesses an
intemal consistency reliabiify of between 94 to 87 for the Verbal Scale, .95
o 98 for the Performance Scale and 96 to 98 for the Full Scale. The stability
of MAB scales was established by test-relest corelations. Individual subtest
Verbal Scale test-retest reliabilities ranged from 83 to 97 with a median of
90 while that of the Performance Scale ranged from .87 to 94 with a median
of 93 The testretest reliabiltties for Verbal, Performance and Full Scales
were 95, 96 and .97 respectively (Jackson, 1984)

Comelatons between the MAB and the WAISR for the Verbal Scale,
Performance Scale and Full Scale were 94, .79 and 91 respectively. The
results of factor analyses of scores on the subtests indicate that, like the
WAIS-R, the MAB measures a general inteligence factor as well as separate
verbal and performance factors (Carretta, Retzlaf, Callister & King, 1996:
Jackson, 1984). Intercomelations between scales showed that the subscaies

have high intemal consistency



4. (5) Evaluating the use of the MAB
Just like any other psychological test, there have been a number of catcisms
levelled against the MAB (Kranzler, 1991). One of these is that t 1s unsutable
1o use the Verbal subtests as a measure of a client’s verbal abiity if it s in the
client's second language This criticism invariably apphes to all tests in &
clients second language This necesstated the increase in time for each
sublest from 7 minutes to 10 minutes In the Ghanaian standardization sample.
No literature on how designated groups performed on the MAB is available.
Research (McShane & Berry, 1988) shows that vanous Aboniginal groups
perform less well on the verbal versus visual and spatial components of

aptitude measures

Another crticism is that, because all the instructons are wntten (as in the
paper and pencil or computer test) those who cannot read and write the
1anguage in which it is presented cannot take it. One has to posses language
ability to be able to take the MAB. It can therefore not be administered to
iliterstes or people who are foreign to the language the test is in.

To date, there are very few studies that explored the psychometnc properties
of the MAB (Callueng, 2001). Carless (2000) and Kranzier (1991) noted that
ewdence on the construct validity of MAB 18 sparse and inconclusive since
they were mostly based on US samples. Intercorrelations of MAB subtests
were found substantal and significant. Specific subtests correlated to their
hypothesized construct of either Verbal or Performance scale. Notably,

45
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comelations of the sublests to full scale were signficant, ranging from
‘moderate to high magnitudes (Callueng, 2001)

16



CHAPTER FIVE
RESULTS

5. (1) Overview

The study aimed at collecting and providing normative data on the Ghanaian
population for Jackson's (1984) Multidimensional Aptiude Battery (MAB). It
also aimed at examining the performance of Ghanaran subjects between the
ages of 16 and 34 years on the MAB. In order to test for the effects of sex
(gender) and age, subjects were categonzed into two main groups—male and
female; and also into three age groups—16-19 years, 20-25 years and 26-34

years representing teenagers, young adults and adults respectively

The design was conceptualized as a mult-factonal design. There were two
within group factors—sex and age as crterion variables—by thirteen
dependent measures—as performance scores on the ten sublests of the
MAB. (ie. total scores for the Verbal scales, scores for the Performance
scales and the Full Scale score). The hypotheses of the study were stated in
reiaton to age and sex on performance on the MAB. There was also a
hypothes:s companng the scores of Ghanaian subjects with that of the
normative sample. Due 10 the muitivanate nature of the study, an omnibus
test—multivanate analysis of vanance—was camed out to determine the main
effects and the relevant interactions among the variables used in the study.
These vanables were sex by age—being the Independent vanables—with the



scores of the 10 MAB sublests and the three total scores as dependent

variables.

The analyses revealed a statistically significant main effect for age
F(20.434)=13 83, p <.001, Wikks’ Lambda=.55; and for sex F (10,434)=16.11,
£ <001, Wilks' Lambda=73, partial eta squared=.27. To make the results
more conservative due to the number of ttests performed, the Bonferoni
correction formula was applied The results showed that for computations
based on sex. five tests out of thirteen reached statistical significance. These
were Digit Symbol, Spatial, Similarties, Vocabulary and Verbal Scale (total
scores on the Verbal Sublests). For computations based on age, six tests

reached statistical significance using a Bonferoni adjusted alpha level of .004.

These were Picture C Anthmetic, i
Verbal Scale and Full Scale. Attaining statistical signficance even at the
conservative aipha level of 004 suggests a reliably high level of significance
for the sublests in question. The F values with thewr associated degrees of
freedom, levels of significance and effect sizes are presented in Appendix 3

An examination of the mean scores on sex indicated that females scored
figher than males on Digit Symbol, Similanties, Vocabulary and Verbal
Scales Male subjects however scored higher on Spatial than female subjects.
The mean scores on age revealed that performance increased with age on
Comprehension, Vocabulary, Verbal Scale and Full Scale Performance
mmmmummmwOnwm.wm
mmsma(mnm)mwm,mowmwmmm&ww
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(the adolescents) and then those in Age Group 2 (young adults). The overall
resuits are presented in Table 1 below

Table 1—Sex Differences on MAB Subtests

—
Mgle Female -
¥ M SD M sD t e
Test Cronbach's b
Verbal Subtests
87 1435 522 1492 533 114 05
Comprehension 76 1456 412 1573 438 291" 14
bl 1043 264 984 239 247 12
Sunilarities 81 1582 477 1935 485 770" 34
Ve 88 1619 749 1774 743 220 10
Verbal Scale 94 7135 19, 7758 1980 340" 16
Performance Subtests
Sy 81 5.1 501 436" 20
Picture Completion 82 1076 466 1137 481  -137 06
87 2148 950 1776 930 419~
7 253 760 200 -2 12
Object Assembly 79 751 340 68 348 192 09
Performance Scale s 7078 1771 6975 1768 613 03
Full Scale 95 14213 2941 14733 3214 179 08
_—
°p< 01, “p< 001
N=440
Male=232
Fomale=217

5.(2) Hypotheses Testing

5 (2) 1 Comparison between Ghanaian and Normative Sample

Hypothesis 1 stated that Performance of Ghanaian subjects on the MAB wil
differ from that of MAB's published norms. A companson of the means of the
two samples using 1 test for ndependent samples at the 004 significance
level revealed statstcafly significant differences in the performance of the two
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samples in all the thiteen measures, with all ps <.001. The effect sizes range

from -.04 on Comprehension to .45 on Picture Compietion, mostly signdying 8

small difference n the scores of the two groups The means and t values of

the two groups are presented in Table 2 below Data on the normative sample

presented in the manual for the MAB however does not include comparisons.

on age and sex. Comparisons with the normative data on these variables are

therefore not possible at this time

Table 2. ;Differences between the Ghanalan and Normative Sample.

Ghanaian Sample  Normative Sample
(n=1600)

(n=44

Test M S0 M so

Verbal Subtests

Information 1463 527 2220 6.70
Comprehension 15.12 428 1448 414

Arithmetic 10.14 252 1345 3an
Similasites 1753 518 212 475

Vocabulary 1694 750 2078 431
Verbal Scale 743 1965 979 2086
Performance Subtests

2408 516 2284 2

Digit Symbol 3
Picture Compietion 1105 474 2284 528
i 1969 958 2077 760
Picture Arrangement 7.37 282 10.10 249
Object Assembly 721 345 12.50 461
Performance Scale 7028 1768 101.34 17.76

Full Scale 14464 3083 200.73 3345

-10.56
4286

2074
2260
3278

3193




5.(2) 2 Sex Differences on Verbai Subtests

Hypothesis 2 (a) stated that female subjects will perform significantly better on
the verbal sublests of the MAB than male subjects. Female subjects
performed significantly better than male subjects on two Verbal subtests of
the MAB These are Comprehension t (449) =2 91, p< 01; Vocabulary ¢ (449)
=7.70, p<.001; and Verbal Scale t (449) = -3.40, p<001. The effect sizes of
14 and 10 respectively were however small, meaning that though the
difference is significant, i’s negligible. These results support the hypothesis of
female superiorty in the Verbal tests and the effect size supports the
asserton of Hyde and Linn (1988) that gender ddferences in verbal abiities
are negligible. The means of the subjects. together with their 1 values are
presented in Table 1

5. (2) 3 Sex Differences on Performance Subtests

Hypothesis 2 (b) stated that male subjects will perform better on the
Performance subtests—especially the Spatial subtest—than female subjects
Male subjects actually performed signfficantly better on the Spatial subtest: {
(449) =4.19, p<.001 The hypothesis that male subjects will perform fugher on
the Spatial subtest than females subjects was thus supported. The effect size,
representing the magniude of the difference between males and females was.
very high (84). This means that gender differences n Spatial ability on the
MAB 1s far from negligible. Female subyects however performed better than
the males on Digit Symbol ( (448) =4.36, p<.001) which is also a
performance test. According to the mean and standard deviations obtained,



mele subjects obtained a higher score on the Performance Scale
(Mean=70.78, SD=17.71) than female subjects (Mean=69.75, SD=17.60) but
this was not statistically significant (See Table 1 above)

6. (2) 4 Age and Performance on MAB scales
Hypothesis 3 stated that performance on the MAB will improve consistently
with age at different age levels A one-way between-groups Analysis of
Vanance (ANOVA) was conducted to explore the effect of age on the 10
subtests and 3 total scores of the MAB. The only Performance sublest to
reach statistical signficance at the 004 level (Bonferon adjusted alpha) with
age here was Picture Amangement F (2,443) =10.86, p=<.001; partial eta
squared = 05 On this test, scores of subjects declined systematically as a
function of age across the three age groups. The means obtained are
Mean=8 06, SD=244, Mean=6 94, SD=2.69; and Mean=6.79, SD=2.58 for
Age Groups 1, 2 and 3 respectively The Verbal subtests to reach statistical
significance on age are Comprehension. F (2,443) =13.70, partial eta squared
=08, Anthmetic: F (2.443) =10.52, partial eta squared =.05; and Vocabulary
F (2.443) =86.01; partal eta squared = 28; and Verbal Scale F (2443) =
2041, paal eta squared = 12; al ps <001 Statistically significant
differences in age were aiso recorded for Full Scale: F (2, 443) =6.842, p
=<.001; partial eta squared = .03. The means of the subjects according to the
three age groups are presented in Table 3 below.
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Table 3-+Performance difference by Age on the MAB

Test

1618 years
(Adolescents)
Mean SD
1383 504
14.10 3.80
10.05 239
1697 513
1291 552
6787  17.35
2581 507
1051 5.01
2020 1067
8.08 244
6.96 356
7154 19.60
13041 3252

Age groups
20-25 years
(Young Adults)
vean SO
Verbal Subtests
14.89 S.
1535 462
962 232
1767 526
1770 759
75.24 2025

Performance Subtests
2482 521

10.86 452
2022 8.50
8.94 269
740 2
7024 1534
14548  20.93

26-34 years
(Adults)
Mean  SD_
15.50 515
1654 4.15
11.01 283
18.25 5.02
2265 8.11
8405 1827
2375 502
1220 4.07
18.09 891
679 258
7.36 387
68.23 17.23
15227 2753

Posthoc compansons using the Tukey Honesty Significant Difference
revesled differences between the performance of adolescents (Age Group 1)

and adults (Age Group 3) on all the 13 measures but Spatial, Object

Assembly and Performance Scale Significant differences were observed

between the scores of adolescents and young adults on Comprehension and

Vocabulary Significant differences were also observed between young adults

and adults only on Vocabulary and Verbal Scale. Spatial and Performance

Scale revealed no signficant difference among any of the three age groups.



The figures obtained here for the ANOVA and Tukey Honesty Signiicance
Difference are presentted in Appendix 3

The following differences were observed on examining the means scores of
the subjects even though these differences did not reach statstical
significance. Younger subjects performed better on Digit Symbol, and on the:
total Performance Scale than oider subjects. The order of performance was
123, meaning subjects in Age Group 1 (18-19 years) scored highest,
followed by subjects in Age Group 2 (20-25 years) and then subjects in Age
Group 3 (26-34years). Older subjects performed better than younger subjects
on all the Verbal tests and also on the Full Scale score across all the three
age groups. The order was always 3—+2—1 On the Spatial and Object
Assembly subtests, subjects in Age Group 2 (young adults) performed best,
foliowed by those i Age Group 1 (adolescents) and then Age Group 3
(adutts)

5. (3) Other Analyses

5. (3) 1 Intercorreattion of Subtests

Pearson Product Moment Correlations were computed between the raw
scores for the MAB scales for all the subjects to assess the degree of
intercomelation between subtests All comrelations were positive ranging form
.03 to 59 on the ten sublests and between .36 and 85 on the three total
scores. The results obtained showed that Verbal scales correlated more
highly with other Verbat scales and Performance scales also comelated more
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Iughly with other Performance scales This was the same trend observed by
Jackson (1984) and Callueng (2001) in thewr comelation on the MAS
subscales This means that the abikties used in compieting the Performance
subests are similar, if not the same- and those used in completing the Verbal

‘subests are also closely related

The comelation figures for the Verbal scales (between r=29 and = 62) was
however significantly hugher than that of the Performance scales (between
=22, p<O1. and r=54, p<01). The highest comelation recorded was
between Information and Comprehension (r=65. p<.05). Similarities also
correlated highly with Vocabulary (r=57) and Comprehension (r=57) all
ps< 01 Vocabulary and Information also had a high correlation coefficient
(=57, p<.01) On the Performance scales. the highest correlation coefficient
was between Picture Completion and Object Assembly (= 54, p<.01) See
Appendix 3 for the intercorrelation matnix for the subtests.

Comelations based on age and sex were aiso computed on the mean scores

The figures obtained are shown in Table 4 below.

Table 4—-Correiation between age and MAB Subtests
N=448

DS PC Spa PA OA Inf Co Ar__Sm Voo V

Age -19" 17" -10° .23 02 14° 23" 14" 13" 54" 35~
—_—

11"

16°*

= Comelation & sgnicert & e 0 01 level Q2 tated)
* Comelsson s signiicant at the 0 05 level 2 tased)



5. (3) 2. Correlation for Age

mmmmmmmmmmsm
Table 6 above show a posttive corralation (.54) between age and Vocabulary
This high correlation further supports the statistcally significant effect of age
on Vocabulary found on the MANOVA and also on the mean scores for this

vanable

Verbal Scale had a medium positive correlation (r=.35) with age on the MAB.
Comprehension and Arithmetic recorded low comelatons with age even
though they also reached statistical significance with age (r=23 and r=.14

respectively)

5. (3) 3. Intercorrelation for mafes and females
Correlation coefficients were caicuiated for the sexes to see how the scores
on the subtests correiated there as well. This is shown in Appendix 3.

In order to determine whether there were differences in the comelation
coefficients of males and females, Fisher's z transformation of comelation
coefficients (rs) were computed. An independent-sample (-test was performed
on the transformed values The resuits revealed a statistically significant
difference between the scores for males (Mean=30, SD=.20). and females
(Mean= 38, SD= 18), t (88) =203, p=05. The magnitude of the differences in
the means (-.043) was however very small. This means that the relationship

between subscales of the MAB (test measures) were similar for both males.
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and females. The magnitude of the drfference (effect size) was obtained using
Cohen's d formula which 1s the difference between ndependent means of
males and females dwided by their within-group standard deviation.
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CHAPTER SIX
DISCUSSION

6. (1) Overview
The aim of the study was to gather data for reference norms in Ghana to be
used by especially Clinical their practce

This study was undertaken because it was realzed that there are 00 few
standardized tests for use in Ghana, and particularly because of the fact that
there was no standardized cognitve adult group test with Ghanaian norms.
The study examined the extent to which performance on the MAB was
influenced by age and aiso by sex. The level of intercomelation between
performance on the subtests of the MAB on age and sex were also
investgated. The four main hypotheses that were tested in the study are

1 Performance of Ghanaian subjects on the MAB will differ from that of
MAB's pubkshed norms

2. Female subjects will perform significantly better on the verbal subtests
of the MAB than male subjects,

3. Male subjects will perform significantly betler on the Performance
subtests—especially the Spatal subtest—than female subjects,

4 The scores of oider subjects in the study will signficantly differ from
those of younger subjects.



The results revealed a dfference in the performance between the Ghanaian
and the nommative samples on the MAB. There was aiso a statstcally
significant difference i the performance of male and femate subjects, and
okder and younger subjects as well

Female subjects had signficantly higher scores on the Verbal Scale (total
mmuwvemdum)rhusumrummmmnmm
subjects will perform significantly better on the Verbal sublests than male
subjects. They also recorded statistcally significant scores on Similanbes and
Vocabulary (two of the Verbal subtests)

Male subjects actually had significantly higher scores than female subjects
only on the Spabal subtest This supported the hypothesis that male subjects.
wil perform significantly better on the Spatial subtest than female subjects
Amponsah’s (2000) finding that males were supenor in spatial tasks was aiso
confimmed. Just ike Lubinski and Humphreys (1990) found, male subjects
performed better than female subjects on Arithmetic. Even though the mean
scores showed that males performed better on the Performance Scate (the
total score for all Performance subtests), this difference was not stabstically
significant.

Age was aiso found to significantly affect performance on four subtests of the.
MAB. This confirmed earlier work by Stegier (1983) and Rybash et.al. (1985)
Performance improved with age on Comprehension and Vocabulary and
reduced with age on Picture Arangement.



Age and sex had a greater infiuence on performance on the Verbal subtests
than on the Performance subtests. Performance on three out of the five
Verbal subtests was influenced by age. These are Comprehension, Anthmetic

and Vocabulary. Only one subtest—Picture

influenced by age Sex affected ontwo
sublests, These are Digt Symbol and Spatial. Performance on two Verbal
sublests—Similarities and Vocabulary—and the Verbal Scale (total score on

all the Verbal sublests) were affected by sex

6. (2) Differences between Ghanalan and Normative Sample
The difference in performance between the Ghanaian and nomative samples
confirms cultural 1ssues in psychological testing that have been reviewed
earher There were simianties in the performance on some subtests. The
simiartty in the scores on Comprehension for instance is largely due to the
modications that were made. No changes were made o the items on Digit
Symbol because coding numbers into symbols can be said to cut across
cuttures The negative effect size of the difference in the means of these two
groups means the performance of both groups was almost the same, implying
that the intelligence level of both the Ghanaian and normative sample on this
test is almost the same. Very remarkable differences were observed between
the scores on Information, Picture Completion, Spatial, Object Assembly and
Performance Scafe. This implies that cultural differences affected the scores.

On the whole, the performance subtests showed greater differences than



verbal sublests. This, 0 a large extent can st be expianed by cultural

6. (3) Sex differences in performance

Similaribes, Vocabulary and Verbal Scale were the three Verbal subtests to
show significant gender differences on verbal ability. In Similarities, the
respondent is asked to identfy how two successive pairs of nouns are alike
(see Appendix 1) and in Vocabulary the respondent is asked to find from the
altematives, the word nearest in meaning o the given word (see Appendix 1)
These two sublests tap basically a person’s knowledge of vocabulary This
explains the relatively high positve correlation (r= 57) that exists between
them, It therefore follows that performance on the two subtests, and the
vanables that affect them wil be similar—if not the same. Verbal Scale 1s the
total score of ail the verbai subtests. A statistically significant dfference on
this scale supports earlier findings (Fishbein, 1990; Bolla, Bonaccorsy &
Bleecker, 1990) Female subjects performed better on them than males. This
supports the findings of Bleecker (1980) and Halpem (1992) that females
dispiay a slight advantage over males in verbal abiity, that s, word fluency,
grammatical competence, spelling skills, reading vocabulary and oral
compression. It must however be noted that the negligible effect size which is
comparable o the findings of Hyde & Linn (1988) takes the emphasis off
gender differences i verbal abiity. This female supenonty in verbal ability
could be caused by many factors. The “nature-nurture” debate on sex
differences stil continues Petersen (1980) has an interractionist explanation
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1o this issue—referred 10 as the Biopsychosocial perspective. He s of the
Wiew that #t is impossible 1o atinbute differences in verbal competence of
males and females o the influence of only biological factors or only

psychosocial factors, but a combination of both.

Tmm\mmmmmmrwsexmvesmp-m
sex-role socialization Our culture has “sex-appropriate” behaviours for male
and females (Parke and Slaby. 1983) and this contibutes to sex-role
stereotyping. It is not unusual for male a child to say he wants to be a doctor
or an engineer in future and for a female chili to say she wants to be a nurse
or a teacher in future. Any gil who said she wanted to be a mechanic or an
engineer n future is either thought of as "strange’. a “tom-boy” or is
discouraged outnght from keeping that desire. Any boy who ever said he
wanted 1o be a fight attendant m future is thought of as not being a “man”.
This mvanably has an influence on how people percerve things and hence the
expectation of our society funes the minds of both male and females in
specific directons where career is concemed. This in @ way sometimes
suppresses people’s Inner abikibes and leads them to pursue careers that are

“acceptable” in the soceety but against therr wishes,

The biological factors are those that talk about females being more genetically
predesposed o perform better in verbal tests than male. The Genetic Theory
(e.g. Bock & Kolakowski 1973). the Bram Laterakization Theory (e.g., Mc
Glone & Davison, 1973), the Hormonal Theory (e.g. Sdverman & Philips,



1903) and the Maturational Hypothes:s (Waber, 1976) all explain sex

dfferences m cognition

Considering the arguments advanced explaining sex differences by biological
and psychological factors. it can be concluded that it is a "safer” stand to take,
10 say that the observed superiority of female in the named Verbal subtests is
due to an interacton of both psychosocial and biological processes.

The observed male superiority in the Anthmetcc and Spatial subtests can also
be explained by Biopsychosocial factors Biologically. males are said to have
 greater abiltty for mathematcal abilty than female do. They are superior in
mechanical reasonig. spatial abilty and mathematcal ability because of sex-
role socialization. In school, boys are encouraged to study mathematics and
science whilst girts are encouraged to take English, home science, typing, and
other related subjects Halpem (1982) found that females are elementary
school teachers, nurses secretanes whist males are engineers and
scientists. Male supenonty i Spatal could also be explained by Serbin and
Connor's (1979) assertion that extracumcular activities with certain types of
toys, for example, playing with wooden blocks, computer games. and the like
could influence the growth of spatial abiity. This inadvertent by-product of
sex-role socializabon on stereotypes has led to males’ superior performance
in spatial tasks than femaies
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6. (4) Age differences in performance

The resuls show that four MAB subtests Picture Amangement,
Comprehension, Arithmetic and Vocabulary had statistically significant
differences in mean scores on the vanable of age. Of these, performance
improved with age on and Vocabulary. however
reduced with age on Picture Amangement On Arithmetic, subjects n the

oldest age group scored highest, next was those in the youngest age group

and those in the middie age group

Comprehension and Vocabulary are two Verbal subtests with a comelaton
coefficient of 59. Performance on these subtests improved with age because
of the nature of the abikties that they test The number of years spent in
school could also account for this. The more the number of years a person
‘spent in school. the better his performance here. This supports Reynolds et
al'’s (1987) findings that the more the number of years spent in school. the
better a person's performance on intelligence tests The Vocabulary subtest
tests the respondent's store of vocabulary and the Comprehension sublest
tests the respondent's general knowledge. This supports the findings (Hom,
1970, 1882a, 18682b, Hom & Donaldson, 1976, Schaie, 1994) that although
fluid abites—that is, those requinng speed of rapid leaming—may deciine
with age, many crystalized abilities, for example vocabulary and stored up
knowledge actually improve at least into the 60s

Younger subjects performed better than oider subjects on Anthmetic because
of the fact that it requred speed and precsion. Research (Schaie, 1994,
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Siegler, 1983; Wechsler, 1958, 1982) has shown that younger peopie perform
betier on speed tests and this is due o the fact that the reaction time siows
down as a person ages Given a lot of time however, performance of older

people could be the same as that of younger people.

Although this work focused on culture, age and sex as affecting performance
on intelligence tests in general, and on the MAB in particular, several
have proposed ic status (Fischbein, 1990; Anum,

1896) and other envionmental factors, such as urbanization (Shama &
Ahua, 1990), parental nutntion (Lynn & Hattor), 1990), examiner expectations
and interachons with test taker (Rosenthal, 1984), and type of school attended

(Anum, 1896), to account for performance on nteligence tests.
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CHAPTER SEVEN
SUMMARY AND CONCLUSION

The results of this study “Standardization of the MAB n Ghana" confirm the
earier work of researchers that age and sex affect performance on
psychological tests of cognitve functioning. It also confirms the fact that
different types of tests—that is, tests that evaluate different abiities and
capabities in individuals—yieid different results and propose different levels
of performance in individuals Above all, the improvement in performance of
the subjects after the modsfications were made to the original MAB supports
the importance of standardization of tests which are developed in different

cultures to the culture of potential test takers.

The moddications made on the MAB yielded several advantages. The change
in tme limit from seven minutes to ten minutes per subtest afforded subjects
tested on the modified version an opportunty to answer more questions,
hence perform better than subjects used in the pilot since they had the seven
minute tme fimit Performance also improved as a result of the replacement of
culturally-unfamikar test tems with tems that were familiar to Ghanaians.

7. (1) implications for Clinical Practice and Research and Job Selection
This complete work also introduces a cognitve assessment tool with
Ghanaian noms. which incorporates both verbal and non-verbal subscales in



.
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one. The noms represent the Ghanaian populston. The modified MAB can
therefore be used in clinical practice o aid n the assessment process and
also in the aragnosis of vanous sorts of mental disorders and deficiencies.
According to Brody (1992), intelligence test scores are reasonably good
predictors of performance in a vanety of occupations. It can also be used as
an eflective tool for personnel selection for apphicants into various jobs, to
predict people’s performance on the job, in school, and other related fields
Thes work also presents an effective Ghanaian tool for research in the field of

Psychology. especially n the area of cogniton

7. (2) The use of gender sensitive tests

The results of the study show that intefigence tests have the tendency to
favour certain parbcular people depending on what the context s The female
superionty observed in the verbal tests against male means that testing
people with only verbal tests as a means of assessing intelligence or selecting
people for a job or for any other selective purpose will invanably gve females
a big advantage over males. The male supenonty in spatial tasks and aiso on
mathematical and geometncal tasks on the ofher hand gives males an upper
hand if a test compnses only such items,

This means that for a particular test to be ‘gender-fair’ those who construct or
administer tests must ensure a balance in both verbal and non-verbal
sessions in therr tests so that deficiencies of one sex in one area will be

compensated for in the other area where they have the advantage This will

67



therefore yield a fair representation of a person's inteflectual abikies and nota

fope-sided evaluaton

7. (3) Age-related tests

The results also show that tests can also favour some ages over others, Older
subjects’ overall supenor performance on the Verbal subtests implies that
tests must be balanced i context so one age group 1S not favoured over the
other. Younger subjects’ superiortty over oider subjects where the Spatial
subtest for instance s concemed means that where a person wants 10 test
speed, or where there 1s a job that requires speed, the Spatial subtest can be
used to identfy those testees who will be able to perform credably on the
Job.

7. (4) Limitations of study and recommendations for future research

The present study had a couple of shortcomings which are worth mentioning
The first was to do with the sample As a result of financial and tme
‘constraints, the researcher couid sample only 449 subjects This is somewhat
too small for a standardization sample. However, since this is to serve as the.

beginning of a greater work on of the MAB, futu

should consider using larger standardization samples Still to do with the
sample, even though both rural and uban dwellers were represented n the
W‘mwwnm-mymmmmwmmmrymeGmw
Accra Region of Ghana, This is the capital Gity of the country. The sample



was therefore made up of only those in the urban centre. The rural dwellers in
Accra happen 1o have some exposure to city ife and therefore their
responses would reflect that to some extent Future researchers should
however consider including a pure rural sample to ensure that the MAB can

aiso be confidentiy used on rural folks as weil

The second issue is that of comparing the nomms of a similar test with
Ghanaian noms to that of a standardized test The researcher could
undertake no such companson since there exsts no such test in Ghana at the
moment. The era of standardization of psychological tests in Ghana has just
begun. Future researchers could undertake more projects on standardization
1o make comparisons possible since this will impute more psychometnc power

on psychologicat tests standardized in the country

Above all. nothing wil be as perfect and as acceptable as a test constructed
primarily for the Ghanaian population! Psychologists in the county shouid
consider constructing tests right here in Ghana.
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Appendix 1.1

MULTIDIMENSIONAL
APTITUDE BATTERY

VERBAL
GENERAL INSTRUCTIONS

This bookietcontain & number of ailferent tasks. For each task you wil be gven instruc:
0 Instructions wil tell you whal you are 5upposed 10 4o There are also sample pro-
beoma, When you have read the Instructions and gone over the sample problems, you

an opportunity to ask questions about anything that is not Clear. After this, the exarniner wil
Wve the signal to start. You should then turn the page and bagin working.

You e skowed seven mawdesfo axch seclen s rikaly that you wh be stiefo )
each test in the time allowed. You should work quickly and com; 85 you
Gan. When sovan minuios have pessed ine ssaminer wil say "SIop" You Snoul then put
down your penci

signalto hegm wwn on the test only

n the specified time. Do not go back and work on previous.

Record your answers on the se; filing in the space prowided Do not
record your answers or make any ¥ marks on thts qu-ulnn booklet.

For accurate scorng of your snswers, please pay close altention 1o the following direc:

« Fill n the spaces on the answer sheet for your name and the other in-
formation requested

+ On the answer sheet, be sure Irat tha sectn you we marking & e
same as the fest on which you are working Tests are identified both
by name and by a large number in the upper right corner

+ Observe careluly each question number and be sure that t is Ihe
same as the number you are answering on the answe: shee!

* Find the snswer space around one of the five letters, A, .c D, orE,
that & the same &s the answer you chose and blacken it with
medwm hardness penci (No 2 or HB)

+ Make no siray marks on the answer sheet
+ 1 you v:3h to change your answer. erase the old answer completely

'Your score on each section will be the number of Mshﬁﬂ! answered corr
1 the wrong place o those left out will be PR

When the examiner gives the signal, turn the page to the Practice Problems,
7

L
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PRACTICE PROBLEMS

the loflowing questions and the answers on your answer sheel where il 53ys
Pm:uu Problems. The first problem has been done for you.

Arithmetic — Solve the falowing problem

1 M # cosls 28 for two students 10 go 1o the theatre.
w much will  cost for, three students?

A0 Bg6 Cc12 DE4  EcE

€12, therefore one should mark C.

Vocabulary — Choose the aftemalive from A 1o E that s nearest in meanng (o the word gven

2 smple

E. uselul

The correct answor 13 B, easy. 50 B should be marked

Information ~ Choose '« i tte’ that goes wilh the correct answer

3 Wnat bocy of waler lies between Nortn America and
Ewope?

The correct answer is E, the Atlantic Ocean. so E shouid be marked
7%

When the

xaminer gives ihe signal, lurn the page 1o Test 1 — Information,
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MULTIDIMENSIONAL
APTITUDE BATTERY

INFORMATION

31 e (olowng 40 auesions s fakowod by e passiie savry Irom A 10 E, Choose
awer thal 18 comract and darken the sppropriate letlar on the separate answer shoet.

at tnese exampies.

Wnat is the capial of France?

The correct answer is €, Pars, therefore one should mark E.

How many days are there in a week?
A sometimes 6, sometimes 7
B.aways 6

C aiways 7

D.aways 5
E6.60r7

The correct answer is C, aways 7, therslore one should mark C.

miar manner. nswr edcn of th lokowng uestions by indcaing on the anawer shost
10ne of the five choices is the most appr: Remember, If more than one answer ap:
1 comect, choose the best answer

2 begn unld (he examaer gves the Bgnal. You have ten: minutes. Continue working
time s cased. Do not Contawe 10 the next secton of he test

WAIT FOR THE SIGNAL

s ot e
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MULTIDIMENSIONAL
APTITUDE BATTERY

COMPREHENSION

You
ly apolies 1o the question

108 56C10N you & 3:nud what
0o Sncoes 0 et anewer aatie of il wheh ma got

00K af these examples

What $n0ud you 00 i you 13 8 ¢1000 note
the kit of your 3pariment buiding?
A S, ‘Thal's o siroke of luck  and xeep it
8 Leasc 1 whore 1 15 300 CONINUG ON yOur

lore somebody 1n0s out
E Snure he good 1orlune with yOur neighbor

® 1ha 8 310 st thing 10 6o

Answar €  he Corect Cowse of ucton Sacy

Cctonaras ar6 uselu!
A 10100k uD OngIng of words.
B 10,00 crossword puzzies
Cmbvuwml-suwcn
0 10 ng:

B omedsiioms

“necortec antwer 8 D. 1o g word mawegs. Answers A and B a1 s, oul hey 10t e
nast Important ways i which & dtonary Can be used Answer C Is not general true. and
Vet € o1 he most generat answer velable

n a simiar manner. Bnswer 6ach of the following questions by indicating on the answer sheet
Wi one o e A oo 1 Ak oo Aopropiate: Kurmamie, e s ot rwviar v
2688 corract, choose the best ans,

2 not e e axomeer ges o vgral vou have tan  minutas. Contaue workng
A 8 Chlod B Pl Comieass 15 e Rest Secion of e

WAIT FOR THE SiutL




University of Ghana htip;4ugspace.ug.edu.gh

MULTIDIMENSIONAL
APTITUDE BATTERY

COMPREHENSION

in ing saction.
e ehooes te ber evveer vt of i wheh a1 g

You
Mly apoies to the queston

Loox at these examples

Whal snou you 00  you 10 8 61000 note
the ut: Of your apartment buiding?

© Keun 4 and 1080 yous ram and renber wi the
; swocratendn n case helots & 1ecated

¢ somebocy 1005 out

B ek oo terns i yout neigloe

Answar C 1 Ihe CorFecr Course of cion $ace d i Iha 13 3nd st 1hAg 10 do

Cictonsnes aia uselvt
A 10100k vp oG ol words

B 1000 cossword pusties.

C 10100k up opposies ol words
0,10 nd word meargs
£.10100kup medical terms

‘The correct answer 18 D, [0 inG word mesnings. Angwers A and B are true, bul they 8re not ihe
mast important ways m which 8 dictonary Can b used Answer C is nol generally true, and
answor E 15 not the most genoral answer

n & siméar manner, answer 6ach of the following Questions by INdicating on the answer shoet
which one of e e chorces e the mosl aGGroprie. Rememier,  more wan one answer ap-
oears corct. choose the best ansy

101 ogen untd Ihe @xaminer gives 10 89nal. You Rave ten _Minutes. Caniue working
e S calna Do et Camiease 5 18 Hast vechon ot e et

WAIT FOR THE SIG "4
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APTITUDE BATTERY

ARITHMETIC

In e section, you e 88ad 10 80ive whmeL problom. Fivo 00350 anawers alow each
‘question, only ane of which (s correct

Look i these exampias.

W one apple costs 10 pesewas, how many pesewas wil W0
apples cost?

A1S B10 C9 D020 ES

The correct snswer @ 0, 20 cents

¥Tim had © tma 88 much maney 88 John, te woukd heve
#24.. How much money does John

A Bem Ces . Dgz_ Eg

The correct snswer & A, ¢4

for tgurng If PaDo 10 use, ask the ex-
aminer for one. Choose the cormect answer and mark f on the answer sheet

00 001 ogin unid the examner gvES 1he BgAE. You have | un. minutes. Contue warkng
unt tme I8 called Do not conl1ue to the next section of the te

WAIT FOR THE SIGNAL




MULTIDIMENSIONAL
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SIMILARITIES

Usted below &6 pairs of words You 70 0 decide in what way they aro tho same and then
mark the answer whh best describes how thay are alike.

Look at the folowing example.

How are & knfe and spoon alike?

they have different snapes

& ko 1s more dangerous than  spoon
a6 both used 10 eat soup

they both weigh less than a pound

o are used for eating

moowm>»

The corract snswor 1s E. Answers A and 8 are not simiarties; answer C is not generally true,
Answer D is rue, but it s nol fhe most important way in which a knie is bke a 800N

As 500n 83 the Bxamner gves the sgnal, 1ur the page and begen Mark your choces on the
‘answer sheet. Youheve ten  minutes. Continue working untl time 8 called, workung anly on
ths sechon of the test

WAIT FOR THE SIGNAL.

82
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MULTIDIMENSIONAL
APTITUDE BATTERY

VOCABULARY

. On the separate answar s~eet mark the one aiter

515 @ te8t of how many words you know.
e that 1 mobradt in maseing 1o the word ghven.

Here ar6 two examples.

tast s correct 50 A $hould be marked
.
crave

A destroy
8 wmsane
C. desre

0. short
E bend

desire s correct, 50 C shouid be marked.

o oo bage, uet gen e mgna You s tom _ mlauias, Conkens i e
Vocabuary test unid fime 15 cafied Do nol go back [0 any olher Soction of he fe:
WAIT FOR THE SIGNAL.




MULTIDIMENSIONAL
APTITUDE BATTERY

VOCABULARY

e 1 8 tost of how many words you know. On 1 saparalo answer snaet mark e o1 aitor-
stive that Is neares! in meaning 1o the word given.

Here are two examples

deslre 13 correct, 80 C shouid be marmed

Do not begin unti gven the signal You wil have ten  minutes. Contue workr "
Vocabusary 1e5{ unid ume & cated Do nol gO back 10 8y ainer Socion of the 1ear |

WAIT FOR THE SIGNAL.
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MULTIDIMENSIONAL
APTITUDE BATTERY

PERFORMANCE

GENERAL INSTRUCTIONS

‘Thia booklet contains a nllnbv of dilferent tasks. For each task you will be given instruc:

blems. - you wil have
en opporunity 10 88k Questons DOt anything that Is Not cloar After this, the examiner wil
Gve e ignal 1o stan vou shouid than Lt 1he page and

Veuua allowed seven minutes for each ;mm It 15 unikely that you will be able 10 finish

Can When soven minulas have passed the examner wi say “Stop” You should then put
down your pencd

[Begn auch estary aier M examiner has gven 116 ignal Lo begn. Work on thelast oy
n the speciied time. Do nol go back and work on previous tests at any

Record your y filing in the . Do not
record your anawars or maks any marks on (his quesiion bookiet.

For accurate sconng of your answers, please pay close attention 1o Ihe following direc-
bons
« Filin the spaces on the answer shoat for your name and the other in-
formation requested
 On the answer sheet, be sure 1 Soctan Y9

man
Samo a8 e 1081 O Wheh you 818 workng. T008 6 GentAed botn
oy ke 41 by § UG8 GOr 11 o0w? FGHE Come

* Observe carefuly each question number and be sure that n s the
same as the number you are answenng on the answer sha

* Find the anawer space around one of the five. 8,C,0,0cE,
thal I8 the same &s the answer you chose and blacken it with &
‘medium hardness penct. (No. 2 o HB),

* Make no stray marks on the answer shae!

ot your answer, complately

Your of questions wers
 the wrong place or those left out will be counted as wrong. e

When the examiner gives the signal, turn the paga to the Practice Problems.

B va,
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MULTIDIMENSIONAL
APTITUDE BATTERY

PERFORMANCE

GENERAL INSTRUCTIONS

mmlumnmuwmum For sach ask you e civen harue:
pro-

biams, When th you wil have
n opportunity 10 ask questions about anylhing that is nol cloar. Alter this, the examiner wil
Ghe the signal 1o lar You Shoud then tum the page and bagn workng

You are allowed seven minutes for each saction. It is uniikely that you wil be abe to finish

each test you
can. When seven minutes have passed the examiner wil say “Stop” You should then put
‘down your penci.

after the examiner h
n e spaciled ime Do not go back and work on pravious tasls at any fime

o y likng Do not
rocord your answers or make any marks on this question booklet.

For accurale scorng of your answers, piease pay close atienton 10 the folowing direc:
uons.

« Fil I the 6paces on Ing snswar shaet 1or your name and the other -
formation requested

+ On the answer sheet, be surs hat the section you are marking & the
same as the 1es! on which you are working Tests are entified both
by name and by & targe number in the upper right corner

 Observe carsfuly each question number and be sure |m 1
same as the number you are answering on the answer shi

* Find the anewer space around one of the five letiers. A, 8, C, B, or
that Is the same &s the answer you chose and blacken it Minl
medium hardness pencd. (No. 2 or HB).

* Make no siray marks on the answer sheet

1 you wish to change your answer, erase he old answer completaly.

o snswered correctly. Anaw
In the wrong place o those left out will be counted a8 wrong. o =

When the

miner gives the signal, turn the page to the Practice Problems.

B .
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PRACTICE PROBLEMS

Read the foflowing quastons 8n mark the answers in your answer sheet where it says
Practice Problems.

the picture.
P o &
< = o s
T o .

< E -

LT T —

theleft theloh,

flipped over.

K @ ¥%K=xX¥

The correct answeris A,
over.

*s the signal, tum the page 10 Test 1—Digh Symbot.




UL T IDIMENSIONAL
APTITUDE BATTERY

DIGIT SYMBOL

This test measures your abaty 1o maich symbols 1o numbers Look at this example:

[1]2]3[als5]6[7]8[9]

(AT=17IxIN[+[=[n ][]

v A+

mooa>
oos-o

1
6
'
.
9

The correct answer 1 A, since A\ and - ace paired wilh 1 3nd 6.
Isng Bie:riitNaypeo Koy RIFGh sboe; iy, Nees coaitdo

2 =I

moow>
Noan-
oo

© correct answer 1 B, because = standsfor2end [ stands for 9.

s =/ X
AV 2 3
8 4 3 2
cC 58 7
0. 2 3 4
E 6 1 4

correct answer 18 D, because the symbols == /X e associated above with
~umbers 2 3 4, m that order

umber-SymBbol paxs wil reman he same for the whole test
4 Nave any QuestONS about the task ask Ihe examae 10 expian | more fully

500 85 the examaer gvES he sgnal. fum Ihe Page 810 Degn You w have ten
tes. Do ot contiue (o the next secton of the test.

WAIT FOR THE SIGNAL.

(e -
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MOL TIDIMENSIONAL®
APTITUDE BATTERY
DIGIT SYMBOL

This test measures your sbity 1o match symbo 1o numbers. Look at this example:

[1]2]as]a[s]ef7[8 9]

(Al=lzIx[N[+]=]u]r]

v A+

moom>
Dn g
oas-a

The correct answer ¢ A, snce A\ and - are pared wih 1 ana 6.

Usng the number-symbol key given above, Iry these questans.

2 =r

moo@>
poan -
oo

e corract answer 8 8, because = siands for 2ang [ sianc for 5.

s =/ X
EEE
B 432
c 587
0 23 4
E 61 4

Ol SR

© correct answer 8 D, =/ X we

y = win
* fumbers 2 3 4, m that order

» humber-symbol pars wil remain Ine same for the whole test
04 Nave any Questions about Ihe ask ask (he Bxaminer (0 @xparn t more fully.

3000 65 the examiner gves (he sgnal, um he Page nd begn You Wil have ten
‘wlas. Do not continue 10 the next section of the test

WAIT FOR THE SIGNAL.

P-
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MULTIDIMENSIONAL
APTITUDE BATTERY

PICTURE COMPLETION

n foowing piclures there 13 an Important part mesing. Below 0ach picture are the
fist letters of tive possible missing parts. You are 0 100k at the five choxces, A, B, C, D, end E,
the correct one on your answer sheet

Look at the following example

AL
B T
T E
0. W
EP
. the part s the EAR. , because
ves an E, and the firstletter n the the word EAR Is an E. You would therefore mark C on the
Swey sheet

3000 28 (Ne examiner gves the 3ignal lum the Page and begin workng. You will have ten
nutes. Continue working untl time is caled, working only on this section of the test

WAIT FOR THE SIGNAL.

87
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MULTIDIMENSIONAL
APTITUDE BATTERY

SPATIAL

1o purpose of the next lest I8 10 1ind out how well you can see dierences i figures
ich problem in this test Conssts of one ligure on the left of a vertical ine and five figures
4100 s You 8t decide which of the five figures On the nght is the same as the
wre on the

ok at quastion Y. |

S0 e s some Tipry oo e o o

i e uew cn e oy Krniog
Fiqures, A, C. O, an the same
2 o ane Wi oy 1aming them on I

1o diferent positon on the
ot be made 10 look

ve 0 0e Nipped aver.

ade ey wous

facice on Ine forowing sampie provlems The correct answer 8 mdcated 10 Ihe nght of
proviem

5
w3

>
e
5,0

E

d 9’
2 A 8 C D
3. A B c ] E
9 P % =55
anng your answers on o anawer sheol, be sure Inat Tne umber
Trave et veat i i Same 5 e mumber G he snswer sheet

©

of the question

S5rel rom ine examecr e e page 300 bege) i fest Quston. Coninue
time is caled. Work Qu<

WAIT FOR THE SIGNAL
o g
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PICTURE ARRANGEMENT

for In each case, they upandyouare
1 put them in the right order 5o Ihat they make the most sensible story.

Look at these pictures. Put them in the right order 50 they wil lel & story.

Choose the correct one of *he following possibie orders

The comect orderis (C), 1 4 3 2. In frame 1. the Mot uis et 50n'S trousers in his boots
Second. n 4 e boy begins otake s Vousars ot of his 220t 1n the thud scene, frame 3, two
girs from school admire his bell-bottoms, and in the final scene, frame 2, as he arrives home, his.
mother is upset because of his wet and dity trousers

For each
s gives 16 S, You wil have Lon  minutes. Contne un tme s caled.

WAIT FOR THE SIGNAL.




Table 1 -Distribution of Subiects hv Ane Grouns and Sex
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Table 1 -Distribution of Subjects by Age Groups and Sex

Male Female Total

1 +(16-10years) 84 102 126
2- + (20-24 years) 89 63 152
3 .(53ayears) 50 52 1m
Totals 232 217 449

Table 2. +Distribution of Subjects by Schools and Sex

Name of School Sex of Subject
Mol —Female ot
Accra Academy 50 0 50
Samt Mary's Secondary School [ “ 4
Accra Grris School 0 41 41
Methodsst University of Ghana 12 20 32
University of Ghana 24 61 85
West Afnca Secondary School 52 25 n
Accra Training College 53 1" 84

Accra Workers' College (External . 18 5%

Degree - Unwersity of Ghana)
Total 232 217 448




Table 1 -Distribution of Subjects by Age Groups and Sex

Male Female Total

Age Group
1-+(16-19 years) 84 102 186
2 - (20-24 years) 89 63 152
3.(2534yesrs) 59 52 11
Totals 232 217 449

Table 2. -Distribution of Subjects by Schools and Sex

Name of School Sex of Subject
Male ___Femae _ Towl _

Accra Academy 50 50
Sant Mary's Secondary School 0 4
Accra Gurds' School 0 41
Methodist University of Ghana 12 32
Unwersity of Ghana. 24 85
West Afnca Secondary Schoo! 52 ”
Accra Training Collegs 53 64
Accra Workers’ College (External a1 18 59
Degree - Unwersdy of Ghana)

Total 232 217 448




Table 1 .Distribution of Subjects by Age Groups and Sex

Male Female Total

Age Group
1-{16-19 years) 84 102 186
2.+ (20-24 years) 89 63 152
3 « (2534 years) 59 52 11
Tolals 232 217 449

Table 2.--Distribution of Subjects by Schools and Sex

Name of School Sex of Subject

Waie male “Towl
Accra Academy 50 0 50
Samt Mary's Secondary Schoot 0 41 4
Accra Gris' Secondary School [ 41 41
Methodist University of Ghana 12 20 32
Unwersity of Ghana 24 61 85
West Africa Secondary School 52 25 i
Accra Traning College 53 1 64
Accra Workers' College (External i " %
Degree - Unversty of Ghana)
Total 237 217 PrT]
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Table 3 .Distribution of Subjects by Schools, Age Groups, and Sex

Name of School Age Growp Sox of Subject
Wae  Femaie
3 46 0
2 4 4]
ocrapcadeary 3 0 0
Total 50 )
1 0 41
Sant Mary's Secondary School g g 1
Total 0 41
1 0 41
Accra Grts' Secondary School § g ;
Total 0 41
1 0 0
Methodist University of Ghana 2 9 1
3 12 ]
Total 12 20
1 0 0
2 16 34
Unwersity of Ghana 3 8 27
Total 24 61
1 a7 21
2 15 4
West Afnca Secondary School i o 2
Total 52 2
1 1 1
Accra Tramng College 2 ® °
3 5 1
Total 53 "
Accra Workers' College (En.ma! ; g 30
Degree - Unwersty of Ghana) 2 i 3
Total 41 18

Total 232 217
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Appendix 3

Table 4 -MANOVA Output on MAB

Sowce  Dependent Vanabie
Sex  Ovpt Symbol
Prcture Compretion

icture
Obyect Assembly
Information

Type Il Sum
of Squares.

383516

11139089
2927 612
2858611

12161125
7502913

410174 380

NNNRRRNN RN

Mean Square

83516

T TTrrra———1' - j

P 004, using the Bonteron adjusted alpha leve! (1o control for Type 1 emor)

97
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Appendix 3
Table 4 -MANOVA Output on MAB
Pam
Source  DependentVanable  WWSMSUT  of  MesnSauwe  F EPR e
Sex Dy Symool %3516 1 33516 TaasT <001 0
Picture Compieton 032 1 032 1725 190 0
Spatial 1370981 1 137098 15602 <001 0
Picture Arangement 22215 1 225 3443 s 0
Oyect 8152 1 e 3888 049 0
Informabon 45721 1 oasT 1668 198 0
235 082 1 2350w 13877 <001 0
Avtivmetic 43004 1 @300 7031 008, 0
Simtares 1518 982 1 esam esa2 <001 1
Vocabuiary 471701 1168 11686 <001 0
10625 1R 17312 <001 9
Performance Scale 192 486 1 192486 614 4 0
Full Scaie 3687 962 1 3ee7962 4199 o041 0
Age Digtt Symbol 251276 2 125638 4997 007 L.
Picture Compleson 051 2 10 1992 007 0
34107 2 rose 220 07 0
140 100 2 125638 10886 <001 0
Object Assembly 14268 2 714 601 549 0
251095 2 s 4573 o1 0
Comprenension 908 2 23188 3 <001 0
128654 2 e 0517 <001 o
Simiaitves 203604 2 101802 4 013 0
Vocatuary 6961 1 2 30569 ) <001 2
Verbal Scale 19720970 2 o8s048s 2412 <001 1
Performance Scale 778 438 2 39210 1202 200 0
Ful 1266982 2 639N 682 <001 0
Eror 4 Symol 1139060 433 25145
Picture Completion 9 433
Spatial 3;W7e2 43 87837
Picture Arrangement 2858 611 43 8453
Assembly 433 11869
12161125 433 27452
7502913 433 16937
27095 433 8118
Simdarties 0277813 433 23200
Vocabuary 17927085 433 40469
Verbal 8514921 433 335248
Perlomance Scale 130821675 433 313367
scale 41017430 433 925901
—

< 004 using the Bonteron: adjusted aipha leve! (10 control for Type 1 eror)
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Table 5 - -ANOVA Output on MAB

Messury . & S’:u::‘. F .
Digit Symbol _ Betwsen Groups 301 237 2 150618 5780 003
Within Groups 11622193 448 26059
Total 11923430 448 .
Between Groups 216 214 2 108.107 4903 008
‘Compieton
Wit Groups 9834503 446 22.050
—— ) 10050717 448 . =
Spatial | Between Groups 375550 2 187775 2057 i)
Wit Groups ~ 40705.171 446 91.267
Total 41080722 448
154701 2 77350 11815
2019.927 445 8547
3074628 448 o
19,078 2 Toses 538 @
5317.761 446 11923
5337737 448 =
231981 2 115990 4233 015
12220906 446 27401
12452886 448
426670 2 213335 12208 000
968 446 17 481
6223016 448
125697 2 62848 10181 000
2753181 446 6173
28786878 448
116600 2 50300 2237 08
11823356 448 26.510
11941955 448
896 2 3360448 81200 000
18457500 446 41385
25178494 448 _ B .
Verbal Scale  Between Groups 18375418 2 9187.700 26.517 000
Within Groups 154534 408 446 346 490
Total 172909826 448
Perlomance  geweenGroups 765642 2 362821 1228 204
Within Groups 130260999 448 312.244
— Total 1ona 541 asp
FuScala Bausen Groupa 116802 2 5830103 6277 002

‘Within Groups 114220779 446 028 748
448

Total 425880 984
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Age (Multiple Comparisons)
Copondont st Emor  Sig.
Varable __ B o M -z
.
58 Symeo a7 1 - = s
5 200 & 0z
2 i B “ s
2
3 ror o a8
3 1 208" & o2
2 Sor o 2
3 Eo e e
T
3 0
H ) e
2 3 5 71
aw © o050
3 o 8 008
137 5 080
Seatal N T
-ozs T4 100
211 1 185
2 o128 104 1000
213 19 175
3 an 18 s
2n 1w
Prture Arangemen: T S
112 2 000
12 3w
2 A » o0
3 s 2 o
B l £ 3 o0
2 -5 2 868
3
T T
2 a4 » @
3 o b B
2 1 “ » -
a1 s o
3 4 - 503
o1 “ %5
Intormaton T
108 o 12
an & o
2 158 & "
-7 52
s 178 o
; kd 512
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Table § (Continued)

$| 58 883 | a3

w 3% U8 | KRR

vk

22

l2as 323 ses

833 333 eke

s 33

Ourtomance Scae

583

Ses

* The mean aMerence & sgretcans s e 3¢
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Appendix 4

Table 8 - Means and Standard Deviations for Age Groups and Sex

M—
Verbal Subtests
16-19 years 20-25 years. 26-34 years
o Male Female  Male_ _Female  Male __ Fem:
Information
M 1333 1425 1461 1530 1542 1
sD 490 5.15 541 568 581 !
Comprehension Y
M 1396 1421 1445 1662 1558 |‘
S0 388 375 416 495 426
Anthmetc
M 1033 981 091 822 1134 hl
SD 23 243 2n 167 27 ‘
Swimianties
M 1544 18.24 1589 2019 18.25 2
S0 448 532 492 470 501 4
Vocabulary
M 1164 1398 1672 1910 2188 2
SO 418 625 79 692 632 :
Verbal Scale
M 6471 7046 7167 8043 8047 8
sD 1489 18.82 2058 1883 1883 1
Performance Subtests
Digit Symbol
M 2438 2699 2400 2597 2329
SD 508 482 538 480 481
Picture Completion
M 1001 1091 1047 141 1225 1
sD 455 535 452 449 47
Spatial
M 2245 18.35 2229 1729 18.88 1
SO 1033 1062 873 728 203 \
Picture Arrangement
M 748 855 702 683 856
S0 240 237 233 314 280
M 6.99 693 7.80 883 781 |
SD 320 385 295 290 420
Performance Scale
M 73N 7174 7158 €833 6880  ©
Sb 18.25 2073 16.72 1304 1851 1
Full Scale
) 13602 14220 14318 14878 15567 15
sD 2762 3595 3125 2802 2710 2
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Appendix §
Standard Scores for MAB—Ghanaian Sample
W Co Ar Sm Voc VS DS PC Spa PA OA PS
38 48 30 50 38 s 57 30 33 4“ 32 193
48 38 42 46 42 168 62 26 38 45 2 20
39 45 45 40 44 174 64 35 52 48 32 23
4% 4 51 48 42 182 62 3 3 ¥ 34 199
56 52 57 82 57 228 53 35 4“1 45 34 208
44 50 45 47 52 194 44 24 41 4 3% 192
49 43 54 52 4 193 a3 33 31 45 38 220
37 4w 45 55 4 183 N 22 62 4 3B 239
39 53 48 6 43 200 6 27 44 48 38 226
45 50 42 54 45 1 L] 27 38 56 38 226
“© “ 54 43 4@ 17 B84 2 56 30 4 219
8 45 55 43 183 48 33 58 30 40 206
34 4“1 45 51 4@ 7 55 28 4 M 40 204
50 48 57 38 47 190 44 24 52 4 40 201
45 47 48 44 47 188 62 35 47 58
41 43 54 52 46 195 44 27 24 30
40 45 51 52 43 19 53 22 3 37
5 50 45 58 50 203 58 30 35 48
48 48 42 58 52 200 % 32 52 50
52 50 8 55 54 207 7 32 56 56
39 50 45 50 46 191 44 k] 32 28
40 53 45 44 47 189 62 27 33 45
4 52 5 54 48 203 62 32 58 48
51 47 5 54 45 198 50 4“4 58 4
54 5 63 55 54 231 64 37 48 50
39 43 48 Ll 44 178 55 24 51 50
45 52 » 80 64 215 84 “o 40 56
40 45 48 52 2 1w 2 20 2 48
35 48 42 44 41 175 64 27 9 48
48 43 48 54 45 190 53 35 40 50
45 50 48 42 48 186 57 20 56 34
» 40 45 43 47 175 48 28 38 37
“ a7 48 85 52 202 7 56 61 48
“ 50 48 43 48 189 67 33 30 56
s a3 5 52 50 1% 75 43 48 56
54 4 45 54 46 188 ke 32 51 48
43 48 60 56 40 204 80 290 55 48
57 57 ] 51 s 230 s 52 62 50
84 52 60 60 40 221 7 46 60 S8
2 47 80 80 52 219 n 48 85 58
48 47 5 5 47 196 L3 28 5 45
4“4 45 » 40 37 181 55 38 » 50
56 57 57 58 52 224 62 42 L) ]
5 52 48 54 56 210 68 51 84 50
57 55 51 58 57 S0 40 Ed 58
4 47 42 54 48 189 T 2 33 s
54 80 80 58 85 243 n 38 51 8
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31 30 45 41 36 12 55 31 2%
31 42 51 35 43 171 48 34 47
48 57 54 59 59 229

3
% 38 51 50 47 186 53
49 50 45 46 30 180 73 45 31
38 45 20 49 49 182 44 28 31
42 45 36 51 56 188 42 22 31 27
If Co Ar Sm Voc VS DS PC Spa PA
% 42 51 39 39 17 46 27 27 41
3 45 33 43 41 182 51 34 52 41
35 44 30 46 41 161 51 34 52 41
45 42 39 55 53 189 46 33 38
43 42 45 48 48 179 58 0 39 3B
42 54 B8 41 50 211 46 28 44 3B
38 40 45 47 50 182 64 25 33 20
45 44 45 51 54 134 60 21 31 41
35 45 33 43 41 182 51 34 82 41
3B 45 30 49 4 182 44 28 31 38
41 45 48 53 50 19 69 34 31 38
45 58 39 43 52 190 69 33 38 48
2 37 51 37 4T 172 78 31 S8 38
32 37 51 37 41 172 78 41 S5 38
4 45 57 45 50 197 8 41 56 38
48 40 45 53 62 209 58 38 58 49
37 42 45 49 52 188 44 42 44 48
32 40 42 34 44 160 4 3B 53 23
42 47 33 45 45 171 84 30 51 38
32 40 33 50 48 171 82 25 52 4
3% 37 33 43 41 14 48 27 52 41
49 54 ST 54 57T 22 2 9 21 27
49 54 57 54 57 222 21 28 27 27
48 47 42 45 48 180 B4 27 34 41
32 40 42 34 44 180 44 3B 53 23
40 49 51 46 53 199 44 38 53 23
43 42 54 57 52 208 7 38 55 M
49 49 83 57 B1 20 62 45 58 38
42 47 33 48 45 71 64 30 51 38
38 37 33 43 41 154 48 27 52 41
4 52 45 4 53 199 39 42 5 3B
% 45 39 42 52 178 3 46 51 38
35 40 48 45 179 35 20 40 3
35 30 47 42 51 170 58 31 16 38
3 38 0 37 30 13 71 3 33 48
I 38 9 37 0 13 M 3 33 .
35 30 48 42 51 171 55 42 40 49
35 45 42 45 48 178 51 34 55 34
B 44 30 50 50 192 60 3B 55 34
39 38 3 37 39 153 48 38 50 49
45 56 48 47 20 180 51 38 55 49
4 57 e 57 5 237 80 38 37 60
31 50 42 45 46 183 64 23 30 38
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