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ABSTRACT 

This study reports an analysts of the perlonnance of 449 non·dwneal individuals 

on the Multidim6OSlOf\a1 Aptitude Battery (MAB). These were students ranging 

betweeo 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 undenaklng thrs work was first to provide Ghanaian nonns fo( the 

MultidimenSIOnal Apbtude Battery (MAS). Further. to Investigate the possible 

influence of age, and sex on each of the ten subtests of the MAB, the Verbal 

Scale, the Perfoonance Scale and Full Scale. The results revealed that age and 

sax had an effect on petfonnance on the MAB. Older subjectS obtained 

slgn;ticantty higher scores on Vocabulary. Comprehension, Verbal Scale and Full 

Scale These are tests whICh relied more on experience and 8 vast store of 

~ge The findings support Catters theory that on tasks requlnng flutd 

IntelllQ8floe 8& OPJX)sed to crystallized Intelhgence, older people are at an 

advantage 0veraS1. the females obtained significanUy higher scores than males 

Males perfooned significantly better than females on the Spatial sublest, 

supportmg prev>OUS fin6ng • . The observed difference _n the perfonnance 

of the Ghanaian and normative sample on the MAS confirm the fact that cuttural 

issues affect psycho&oglCal testing to 8 large extent. The general overall 

improvement in periormsnce on the modrfied MAS and the subsequent 

formulation and ___ of Ghan8l8l1 norm. for the MAB hIM! tremendous 

Implications for dinecal PSychologIcal practIce in Ghana. and also in predlctron of 

performance on the Job and also for research In Ghana 
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CHAPTER ONE 

INTRODUCTION 

1. (1) Psychologic .. Tooting in Ghana 

Since behaviour thefapy was introouced In Ghana in 1972 (Oanquah. 1982), 

the importance of the use of psychological tests has been on the increase. 

From a simple Form Board used to assess spatial abl~ty . today various kinds 

of tests are used In psychologICal aaeument In Ghana. Some of these are 

the Bender Vtau81 Mcmr Gestalt Teet, ccrnm~y known 88 the Bender­

Gestalt T .... , Ule Raven's Progressive Matrices (RPM), and the Wide Range 

Achievement Teat ('NRAT) among others These play an mcreaslngly 

Important role in the daily practice of clinical and counselNng psychologISts In 

Ghana Just like" IS In all pam of the wOffd where psychOlOgICal practice " 

However Ulere is a drawback In relY'no on these tests_ MaJOrity of the tests 

were developed In a different social environment. mainly the West. There is 

an absence of local norms in Ghana and the norms are most of the bme not 

applicable It can be argued Ihat tests should be developed in Ghana with 

Ghanaian norms The deve40pment of a new test Involves a lot of work, 

money WId time. It will therefore be unYfe for thoae wtlo pn:Mde and benefit 

from psychofogical seMces In Ghana to wOO till 8 p,nfy Ghe,....." test IS 

developed. The way to address this problem in the IIltenm ~ " to 

standardize eXIsting tests With adequate psychometr1c properties. TtW IS a 
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safer step to _e .. opposed to using testa that have not been standardlzed 

In the Gtwl ..... 0JItura. For effioenl use In Gt.ne therefore. psych()k)glCal 

tellS need to be standardized for the GhliMian population GhaMi8n 

dWllclans will then have full confidence WI USIng these tests in their day to day 

~ tests have been standan:hzed for Ghanaians. TheM Indude the 

Raven', ProgresaMI MatJices (RPM) tor child"", (Anum, 1996) and the 

Wechole, In18l1ogonc:e Scale fer Children-R_ (WISC·R) (Edwin, 2002) , 

nU$ IS a good start and more WOfk needs to be done to make psychOlogical 

testang procedures more effectrve and culturalty sensibve here III Ghana. 

1. (2) Hlstor1ca1 Overvtew of Psychological Testing 

The tact that people differ In COQrlItive abilitieS, personlkty chlractensbcs and 

behaviour, and that these ditferencea can be evalun.d in tome wtP/ hae been 

rec::ognized Since the dawn of humin hiIDy. Plato and Aristotle wrote about 

IndMduoi differences neany 2500 year> ago, and even It1ey _'e preceded by 

the.-.aent Chinese (8cMman. 1989; Doyle, 1974). M earty as 2200 S .C . a 

civil service exsrrunatJon system was Insbtuted by the Chinese emperor to 

determme If govemment o1Tioals were frt to perform their duties. 

In tne ~ pen of tne none-..n con1Ury. IndMdull difIorenooo In 

seosonmotDr and mental abilItieS were ~ generally by saenbItS ... more 

of a nuisance than anything else. Stimulated by the wrrtings of Ch&w1ea Darwin 

University of Ghana http://ugspace.ug.edu.gh



on the on9.o 01 _ ana by the emergence of ocientffic psycl1ol<>gY. 

merest rn the study of individual drftet'enoes grew duOng the latter half of the 

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

Fechner, 'NtIhem Wundt, Herman Ebbtnghau& and other expenmemal 

psychologists demonItnIted thot psychologocal phenomena could be 

descnbed In q~nttatNe tennI. Events occurring in France and the UMed 

Stales were .., IrT'IpOl18nt to psychoklgtcal 185ting The research of French 

payehiotnoll ana psychologISts on menta' disool.... influenCed the 

deve&opment of CItOlcai assessment tectlriques and telts, and the IOCreaaed 

attention gIVen to wntten examlnabon! In Amencan IChoOls resulled in the 

development of standarolzed measures of scholastic ach.avernent (188 Aiken . 

2000) 

,... is true of the history of any field, many people In 8 number of countnes 

played significant roles in the pioneering phase of mental measurement In the 

late 18005. TheSe Induded Francis G.tton, James Me Keen Cattel and ATfred 

Binet. It was Alfred Binet who ~ 1905 deve60ped the first mental abilities test 

,.. to be COIled _1Igonce "'11. s.nce It1en many psychologocal taats have 

been deYeloped These tests serve many useful purposes in psychOlogICal 

pracllce. Stnce the 19205, the field of pSychologICal testing has grown rapidly 

and hundreds of tests are now produced and drstnbuted commercialty allover 

the wortd. In dlncal practJce for IMtance Plychok)glC8! tests play a very 

Integral role A ~ for .. a.ent • usu"v l'TWde after adequate 

asseument has been undertaken by a c:lincen. The aaMlsment process 

usually Involves the adrruncstraoon of a PSychologICal IMt As5eesment is 
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undoubtedly one of the 30tid blocks of worK In the fiekI of Clinical Psyd1ology, 

and snce ptyChc:l6ogtcal tests are one of the mM'I tools used 11'1 the 

assessment process. their m,portllnce cannot be overlooked 

AnastasI and UrblO8 (1997) defined a psychological test as ·an objective and 

standart:hzed meeaure of a sample of behavKXJr" As Davison and Neale 

(2001) poin1od out, po~1 tests ..... fandard_ procedures to 

meuure a peJ'lOl'l'S performance on a partICular task 0( to asaeu his or her 

personality They can be dassified al standan:iized or non-standardized, 

indIVIdual or group, Speed Of pO'Ner tMb. obfective or non-obfedlve, cognitive 

or affectrye. or ac::cotding to the taM or con&ent presented to examinees 

There are diffetw1t types of psyehoIogecai teats. There 8re personality tests, 

IfMUigence _ta, aptitude tMtI. achievement tests. and Intllres! tests among 

0Ihera. 

1. (3) The ROle of Psychological THting 

The mBln purpose of peychologtCal tesbng tS to evaluate behamur. cognruve 

abilities. personality trats and other Indlvlduat or group charactensbcs In order 

to asSISt in making judgments. deciSions and predlCtlonS about people. In 

dlf'l1Ca1 practJce. psychOlOgical testing prov;det supplementary InfomlatfOn In 

alTMngatadlllgnC*Slf'I parbcular, whet'ethereauttsofadt.gnostlClntervrew 

are Incx:ndusrve. PsychoIoglC8l tests may enhMce the process of 

assessment More speaficaIy. tests are used tor the following purposes 
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(ij To""""""""",,",,l5forjoboandeduc8tionoitraonongprogramrMS 

(i) To diagnc.e and prescribe psycl1ol0g0cal and physical"ea_ on 

(In) To evaluate cognitive, Interpersonal and Intrapersonal changes due 

to educationel. psychotherapeutic and other behaviour IOtetvention 

programmes 

(iY) To'*-ify people In educational and employment contexts 

(v) To CXUlI8I and guide Individuals for vocational, educlllDonaI and 

personal COUrl$eMing purposes 

('111 To retam Of dismiSS, promote and rotate students or employees in 

educa~ and training progrwnmes and on-th8-jOb situabOOs 

(w) To conduct research on changes II'l behaVIOur over time and 

evaluate Che effectNeness of new progranvnes or techniques 

(Alken, 2000) 

Because of the WIdespread nature 01 rts use. psychological tests need to 

possess certan qUIII~ 50 that test users can denve the maximum benefits 

out of them Before. test can be UMd with 5QfTle auurance that rt IS an 

ac:ante measure of the psychological oonstruct that it is supposed to 

measUfe, It must be both reliable and val., (AnastaSI & Urbina, 1997) 

Therefore, before any test can be adf'nlnlStered, III p'ychometnc properties 

must be venfied. 

Tile r."abolotyofat ...... ""''''''''''10 """'" ""'tleot",.. .... Inyti1Ing 

c:ol1SiS1enCfy. A reIIabte test is relativefyfree tromermrsofrneesutenw'lt,., 
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the 9COf'8S obtained on the tnstrumenl are c::tose In nl.l'll8liCal vahJe to the true 

ICOf8I of examinees. There are four typeS of retiabilrty. These are test-reWet 

~ity, alternate fonns reliability, split4lalf raiabllity and Internal 

consistencyrell8bllrty. T .... retestf1!kablkty revealstheexlenltowhechsoores 

on a parncutar test can be genefallzed over different OCC8SIQflS According to 

AnastaII and Urbina (1991) repeating the Idenbcal test on a second occasion 

II the ""* obYiouIl1lEt1hod ~ finding the reliability oftelt seote8. High 

rell.abllbes mean that test scores are less hkety to be affected by random dally 

changea in the conddlon of the test taker. or of the testing enwonment. 

Attemate-form rehablllty assesses the extent to whICh two different forms of 

the s.-ne lett Yield 3m'" resutts (Walsh & Betz, 1995). The use of alternate 

fomw d I test ia one .. y to avoid probkwns of test-retest reliability. A test 

qualifiel to be an alternate form of another onry If It IS ttuty paralle4 In every 

way. There must be equivalence In the number of Items, orne IWnrts, 

instructions, range and level of difficulty, type of c:oment, examplel, fofmat, 

andexpresaKmofltems 

Sptrt-half rea.bdrty InYOlves the dlVlSK)(! d a test Into two equal halves and 

examining the relabonshlp between the two-hatf scores It 1$ a relattvely 

simple methOd of assessing the degree to whICh test Items are measunng an 

attnbute In a reJabvely OOftIistent manner. Thie approech is conceptually 

SImIlar 10 alternM forms . For beat results, one must enlUre that the teet Items 

In both halves are uniIar. The rehab;rty of ead'l half test IS QM!In by the 

correlation between the two half-scores. Aooordtng to Cureton (1965), the 

more Items tn 8 test, the mote fe6lab6e It Will be Intemal consistency 
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_bililylinlot.ftom conoistoncy /homOgenarty is thO _t to whtdl In 

fndMdual's petfoImance on one ttem ~ related to h .. respoI'lI8i on all other 

itemaioU1etest. 

The validity of a test .s the extent to 'Nh1Ch it meBSUl"8I what it was d8S9'led 

to measure Vahdlty '*' be 8D8!IMd in sewmI ways' by analysIS of the test's 

content (oontent validity). by reLating SCOt8S on the test to a cnteoon 

(predictive and COIlCUIT8Ot v .... ty) . and by • more tIlo"",gh SOJdy of the 

extsnt to which the teat iI a measure of a certain psychologk:al construct 

(oonstructvalodlty) 

A test's construct YIIWj/ty is the extent to V'ltucfl It measures • p8rocwar 

oonA'UCt, or .. psycho6ogteal concept such as achIevemenl motlvabon, 

anJaety, fX intelligence. Many different kinds of Information contnbute 10 

eatablishing the construct validity of a psychological mstrument ThiS may be 

trom ratlonal or stabsbcal analyses of the vanables assessed by the 

the oonotruct IS known to be ope<at>ng. An inIWmen1 _ oonstruct 

vallcltly ShOuid c:omtLate htghly wrth other measures or methods meesunng the 

same construct (oonvergent validity) and have low correlations With measurel 

of dlfterent constructs (Campbell & Fiske, 1959). 
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1. (4) StlndlrdtzriOn of PsychoJogic.11 Testa 

Before any psychologtcal test dev~ped for 8 perticu1ar set of people is 

adn .. nstered on people with a different cutture, It must first of all be 

standarchzed. Any standardized test has standard Instructlons for 

admlntstratlOn and sconng that should be foUowed closely, leaving little room 

for penonal ~ Of btas Standardization of 8 test Involves 

adm.nlStemg the test to a large sample of people (the standardizatIOn 

sample) ~ as representatIVe of the target population of persons for 

whom the test IS ,"tended. This representabve of the target population must 

have the charactensbcS of tne target population to quatify to be used as Ule 

standardlzabon sampte. The raw scores obtatned from this testing are 

converted to some form of s1indam sc:ores Of norms which are then used as 

reference anytime the test iI tiled . Norms are a list of scores and the 

corresponc:hng percentie ranks, standard scores. or attIer transformed scores 

of a group of people on whom a test has been standardized. Examptes of 

such norms are WechS$er's (1981) norms for the WAI~R and Jackson's 

(1 984) norms on the MAB IJVitho\Jtstand8rdiZllbon, companson ofUle scores 

ofpeopletakWIg a test on different ocx:asD'IS IS unfair, and wrttlout norms, It tI 

Impossible to tell if a score IS high, low Of average. 

'.(5)IntetIgenceTesting 

Many defin;tlons 01 "'" term ·lnteIIlgence· _ been offered Some expert 

psychologists atIendIng a Symposium 5pOnIOf'ed by the Joumal of 

Educational Psycl'lology in 1912 gave different definltionl for thts term. Some 
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of the de1Inttions !hot ore __ by Rybosh . Roo,,,". & Hoye< (1995) .r. 
-.he abltrty to ClIfTY on at.tract thinking", ~ ablltty to QMf true or~ 

responses", and "'the capec:rty to acquire new abihtieS", TheBe definitions were 

given by Te<man. Tllomdlke and Woodrow respectively. (See Rybas/l. 

Roodin , & Hoyer, 1995.121) Other definrtJons owen later are "the ability to 

leam and profit from expenence" and ""the aWity to think or reason abStractly" 

(Stenberg. 1981. 1992). "the application of cognitive sk .. and knowledge to 

la.m, I06ve prob6ems and otuin ends Iha1 8111 valued by an indIVIdual Of a 

OJlture" (Gardner. 1983). In general. it Is a term for a person's abiktiel In a 

wide range of taaks, including vocabulary, numbe~, problem solving, and 

concepti. It may also Include the ablhty to profit from expenenc:e. to teem new 

Information. and to adjust to new lrtUatJons (Aiken, 2000) Sbmula\ed to II 

large extent by progress .n computer tectwlology and f'8ssarch on arbficlal 

,nt8hgence, acme other psychOIogIIts have CXlr1C8ptuahzed ;nteJllgence In 

terTnI of attentNene8a, InformabOn prtx::eaIM'lg and ptannmg (Oas. Nagilen 

and t<;rby 1994) Intelligence may therefore be defined generaty as the 

aggregate or global capadty of the indIVidual to act purposefully, to think 

rabonalty and to deal effedrvetywrth hIS erMronment~. 1958). 

MeMunng psyc:hOlogcel quaht.as IUCh as intelligence remall.lSoontroYers.at. 

Many psychologists have attempted to provide methods by which Intelligence 

can be measured In 1908. e.net developed the concept of Mental Age 

(MA)--denvecI by comparing a pe~'s test score WIth the SOJres of others 

WIlt\m different speafic age groups, and Chronotogtcal Age (CA)--e person'. 

~ age A few years later, \I\A..." Stem, a German PSychologist 
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develOped a fomluta III avoid the fractions that arose when compaling a 

person's MentallqlJ ..t Chronobgical Age In months. This yi~ 8 score 

he called ,ntoIligonIquotient (10). Stem'sformula-(MA/CA) .100 = IQ---ijave 

a rough index of hOw' bright or dull any Child v.es in comparison WIth hish'ler 

Using IQ as I type of norm has hCRNSVer virtLialty disappeared In modem 

u.n.. Other forms of norms such as age nonns (as given In the INechsaer 

scaIe8). gtade norms (as in the Bender Visual Motor Gestatl Test), and 

percentile I'1OI1TI8 (sa in the RPM). are now used depending on what an 

examiner IS looking out tor, and also the type of compwison thet Ts to be 

made For the purposes of deten'ninirlg one's level at Intelligence however, 

the term 10 isUMdona fwiocc:aionsin thlSW"OI1c. 

Acc:ording to the [)&agnostIC and Stabsbcai Manual of Mental Disorders-

Fourth Edition (DSM-IV) of the Amencan Psyctuatnc Assooabon (1994), a 

pe~'s adaptive funclioning (lor example, the abdrty to dress, and worf() is 

atso conltdered '" evaluatmg mental retardmion. Thus, It IS oblnOUS that 

measunng InteWgence can be 8 real curnbetsome task (DSM-IV. 1994; 

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

Judgement of mteDigenCe. TI"is component ts 'Learning DIsorders' ...,der which 

is hsted Reading Otsorder, Mathemabcs DtSOrder and DIsorder of Wntten 

ExpresstOn. Ac;:conjl'tg to Robert Glasser, 'Ne shoukf remember that tests are 

"1IIIIIIOdtooioforl __ " (_Coon, 1995; 46a) 
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1. (I) Theories of Im.IIigonCe 

A number fA ~_ have In the past pos1U)ated tome tneone5 to 

explMl what I~ is all about Notable among theM are Speannan's 

T'Ml Factor Theory of IOteHlgence and CatteM's theory of intelligence 

SpeaITT\al1 (1927) proposed _ i __ compose two facten 

These &1'8 the general Of" common llbihty known 85 the 'g' factor. and the 

group or lpecrftc at:MIity known as the ' I ' factor unique to the p.mcu1ar task 

The 'g ' feet", _ the following ch8/aCl8nS1ics: 

(i) it,"-ul'lM.Q8l Inbom abilities, 

eii, it .. genel8l mental energy, 

(;ti) it is constant In that for any Il'ldlvldual , In respect of 81' the oorrelated 

abtlltles, It remains the same 

(v) It II UMd In ewryday life actMty and the grea1lilr the 'g ' In en mdN'tdual , 

the greater the success In life 

The 's ' factor on ttle other hand IS learned and _cqUlred In the environment II 

vanes from activity to aa,,"ty In the same IndM dual, and IndMduals dtffer in 

lhewnountof 's' abllrty. 

1. (7) Statement of the Problem 

Chmcat Psyc:hotogtsts continue to do assessment daily dunng the course of 

their ptKtK::e The aAJI'III b8dc.ground of tne person taking 8 test IS very 

~ tn poydIoIogicoI-.ng (Dona. 1995) In"",", to yNIId resu"" lila, 

wiD best reflect a persoo'sllblrty. test Items must reftect a test takers SOCial, 
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economoc and cultural ~_ng (Anum. 1996) A sIaIldardozed 1811 

witt1 GhanIwIn nonns _ therefore needed here In Ghenli. TNI will ensure thoIt 

peop6e are not: JUdged umau1yJwrongty when Iest$ are adlnfnistered to them 

1. (8) Major Objectlve of the SWdy 

The mIlin obfectrYe of the suty IS to collect and proVide normatIVe dati on the 

Ghanata'l poputaOOn for the MultidlmetlSlonal Aptrtude Battery (MAS) 

(Jackson. 1984). 

1. (9)A1mo of the Study 

This sanderdlzabon WQI1( of the MAS In Gtlana tI prinopalty to provide 8 

reaclily-.evailable cognrove aaaesament 1001 whICh covers all areas of 

anteIlectuai functionang tOCOrporatlOQ DotIl verbal and performance scales In 

one. nus WI. gNe psyct'lOk)gISts, espeaalty clinical psychofogists If1 Ghana 

more opbOnS of assessment tests and MpeClillly, II .. wll/»e results can be 

reMbIe Md v-'id 'MUwI the Ghana~n POPU\atlOn. ThIS WOfk also ems a1 

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

1. (10)Juo1IIIc.uonfortheo1udy 

The~lSStAS ln test~makMttnl'luc1yuttrmatetynecessaryln 

1t1 .. _-thO_ofPoydIoIogy"_firmerandftnner 

12 
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grounds '" the oountry At a.st two major +tau .. should be COflIidered in the 

use ofcroes-cutlural tests. 

The first ooe ta that when testJng people whOSe culbJre IS different from that of 

a particular test. the possible influences of different cultures on both telt 

performance and the meamngs of "anCIUS attributeS and behaVloul'! must be 

considered. T .... aI behavioural capabd,1ies and paO$Onality may be 01 

particular concem bec8uIe Uley inevttably InVONe assumpbOns about 

appropnate Of ~Uy healUly versus less appropnate behavOJrS and 

charac1enltiCl. For exampJe, the behaViour of assertiveness In some cultures 

might be vIeWed as lllappropnate VI~ at least some other ~ (for 

example. one's elders), yet to be considered approprtate In other cultures. 

eapecMIfy In the typICal Gh.,..." cutture. A eecond issue 1I whether or not a 

test heI been tranI&atId to other languages or cuHurai usages, for example, 

making sure a t&It developed in Amenca II reviSed to incorporate English 

language usages convnon in Ghana 

There 1S8 kJlofdllc:::nmnatJOn ag8lMt rrwlOritythrough cuttural b"'which .. 

menifelt tn three ways (Walsh & Betz, 1995). These are content btas, biea in 

the IrdIImaI SUUC:tur8 of a teat, and selection bias. Some tests alae ha .... 

gender bias. Content btas " when the content of 8 test favours people of one 

cutlure than another. e.as In the Internal strudure of a test occurs when the 

Internal ItJ'ucb.w'e of • test and the behavIOUr of Items In relatlon to each other 

(thaI is, infIi!ImIII CICJNiItIncy) differ across cultural groupe This IS because the 

test WIll then be measunng ddfer.tt thIngI acn:u the different groups of test 
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takef3. Selective bfM " when 8 test has dIfferent predictiYe vaiKtroes across 

groups. For example, ·just becaUH SAT pn!dicts tho pe!fom18llCe 0/_ 

nQjIe d ... students does not mean It predicts the perlom1ance of blaCks Of 

_ class ondNiduals· (see Walsil et. 81., 1995: 410) SOme crmcs (GaIcio, 

1979: Weenbet'g, 1989) are of the v;ew that to tests and other standardized 

tests s.uc.:h as the SAT are deStgned t> Justify the perpetuabon of todal 

Inequality 

1. (11) Relevance of the Study 

It is ObviOUS that the beSt way to assess a person to come out with reliable 

dlSgnosbc or predlCtJve rIIIIUIts, IS to UN 81 tB6t that hal nonna baSed on a 

popul.non posaeuing charactenst:ic$ which are the same Of similar to that of 

the test taker It ra therefore neceasary to standardize a test to be used 10 

Ghana There are many tests that have been used wor1d-Wlde and that have 

proven over 1he years to have good psychometnc propertJ __ the balk:: ones 

bemg reliability and ve6edity. Thetefore, Insteed 01 QOIng out to des'On 8 new 

test aU togethef-an eyerrt which WIll tOVanab4y "8 a long time, not to talk of 

the nak of ItiII "'1m; unstandardlzed tests wtule we walt-rt will be a wise 

deaslon to standaltfeze an already-exlstJng test so the assessment process 

can stili continue with mlmmal hindrances Sut>tects taking the MAS will be 

famthar with !he context thereof and thll ~anty atone wt" set them at ease 

as they wont through the Soe$Saons This wfl P'IICe test taker. In • posrbon to 

_thoit-. __ thocontAlxtoltho_ionot_. 
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The successful oompletlon of dws standardization worto.: will provide 

PSychologIsts In Ghani with • fuMy standaldized cognrtIVe and mteflectual 

assessment txlI wtllCh wiN be useful not only to clinical psychologJSts. but aU 

psycho&og_ who do any form of cognitive and fn1efIectual assessment. A 

standan:ttZ&d group test for employee selectIon 8S well as for research wiD 

alsobea~lnlhecountry 

IS 
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CHAPTER TWO 

LITERATURE REVIEW 

It hal been establrShed that psychological testing has come a lOng way In 

hetplng psychologIStS render effective and efficient services wor1dWlde over 

the yeeB. It h .. a.o been established that theM test do not sterid alone, but 

c:::ontnbutI greaUy to a compIeteas.sesament II follows that there is IIbIo the 

pouIbiIity of a great risk in rety;ng solety on test dati for diagnOSIs. to answer 

referral questiOns or to pntdlct a person's fulure performance. ThIS IS beCause 

Individuals differ in many ..ways. and there are other cohort factors that affect 

one's pertonnance on • test. Sonw of the I$SU9S that affect people's 

pedormanoe on atandartlized tests are culture. gender, level of education and 

age. These are dtscuMed In thiS chapter 

2. (1' CuIlu'" FOC1Ors In Psychologlcol ToolinU 

The term "cuflure" refers to the values, behaVIOUrs, attitudes and products of 8 

partJcular group of peop6e (Rybash. Rood," & Hoyer, 1995), The cuUure of 

Ghena. Soul'! Afric:II. and Korea for .nstance represent drfferent behef 

sytIema, languages, dieIecta. ntuals and dIiIly fife . Intell~ence may be 

a..tturaty deftned. If the tunctJon of tnIeIlQence " to hetp ind~ts manage 

tt'le tasks !hey confront In theM' li¥es, then intaligent behIMour II likely to vary 

CfOSS.QJfturaly, snoe the arcumstances that confront memtJera of one 

SoCX*ety dtffar markedly from those 01 another For Instance the SpanISh 

16 
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equiva»enf of Intellgenc:e rs 1Jstu,. ' but Guatema&an parents wno (X)flIM;:jer 

d'ldck'en ·IrstO ' or InIMIigent we the tem1 to deSCnbe at!I'1f:M,MI such as high 

phys.cal abl6ity and independence. as weH as alertness, good memory and 

_ .... Is (Kioin. F.-nan. Spmg. New1Qve. & yamorough. 1978). 

Cultures gUida th~r members In effioent ways of ~g everyday problems, 

and these strategl8S beCOme part of the way rndividuals think (VygOtsky, 

1978: Wen9C:h & Kamer. 1992) The attributes a cutture consIders intelligent 

are not arbitrary. The personal qualrtJes. sjults and cogmtlve style a cutture 

va~ tend to be Ifltegraly related to that OJlture's ecotogtcel context, modes 

at subsistence and SOCIal structure (MIStry & Rogoff, 1985) 

Weetem \IWN9 of ir1iet1tgence emphaIfze verbal Skills (such as abMty to 

<xlI'IIpI'Ohenda_passage)ondthekondaofma1llematicalOl1dspabal 

abilrues useful Ul engule8nng or manufactunng, whICh makes sense In a 

literate, tectmologtCaly develOped capitalist SOCfety (Westen . 1996) In most 

Amc:.n c:uttur-. however. 1n1ef1tgence tends to be defined In tenns of practteal 

able. Mel oompetences (SerpeU, 1989). For Instance. obMrvers have 

commented on the 8ImoIt encydopeedlC knowtedge of anW1"l8! behaviour 

possessed by some members of the IKung ethlllC group of Afnca'. Kalahen 

0eset1, whICh .s adaptive for the people w110 must hunt and avoid dangerous 

enimeII (Blurton-Jones & Kanner. 1978). ClAIral groups who depend on the 

see fct Chelr lIVelihood often thaw' an extr'IIcm:tenwy 8bt1rty to remember 

relevant landmarks or caJcuIa1e locatKIns ... nIV1g8tIng 1he ocean (GlactwJn. 

1970) 

11 
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Is Iflteltigence ItIen a property of Individuals, or il it simply a SOCial 

construction or value Judgment? To p.It it another way: IS Intelhgence solely 'in 

!he ¥ of !he behOldor'? Probably not. Some 8ttnbuteo ouch 88 mental 

quic:kness Of the ability to genetate sofutJons wtlen confronted with novel 

prob&ems, are valued If1 any culture Moreover. among cultures at a Slm~ar 

leva of technologICal devetopment. concepts of inteNigenoe tend to have 

shared elements becaUM demands on Inchvk:h.llMs are similar 

FOf people fn:m culturally different backgrounds, assessment 10 whd1 II test 

hal unfamltiar/unfavourabte cultural context provides a dramatic 

underestJmate of potential levels of performance that could be achIeVed under 

more favourable cm::umstances (Brown & Campione, 1986). L6pez Grover. 

H_. Johnoon, KMl, KaeI and MoIIins, (1989) found out that majority of 

SUJdentJ In doc::tonll programmes are not tramed to admlmster tasts using 

culturaHy-acceptable stylea of delivery that is SUitable for ethnIC minority 

d lEmts. Falfure to Incorporate culture-specific tests into the assessment 

o.micuIum has further reduced the hkelfhood that acceptable serVIceS Will be 

pf'OVIdedto mlnontiel Thsimpliesculturallncompetenc::e. ThIS resub in not 

only faulty dlagnosil, but aIoe> .. Dana (1995) puts K "caricature and distortion 

of personakty descnption by rninim!zJng differences and stereotyping diem 

behavIours·, He identified four maJOr conditions that prevail when test reautta 

are Intefpreted based on a vanety of non-verbalized expectabons and 

preoonceptions for dIent respc:nMJllitt to the standard assessment process 

and tests These are what he tatmed 'dislorbon' 'pethofogIz:atto', 'cancature' 

and 'dehumanIZation' 

18 
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'DG1ortion' involves the Ul"IWIltIng di8tortJOn d tnionnatiOn contamed in teat 

protoco+s rhat may occur on the beIiI 01 an often acknowtedged belief that all 

per.IOOS lhoukJ be 8SSIfIlIIII1ed as Americans so that histone differenCeS and 

elhnitidty ... _ "in the melting pot d the Unolod States" 

'Pathologazation' is the U'lterpretabon that renders a person betng assessed 

more dLswrbed than he actually LS, 'Cancature' LS a disloftion of a person's 

personakty andlor psyct1opathology that occurs as a result of stereotypy For 

ex.&n'll)te co-dependence 'Nhich mey be an evidence of dfSturb8nce by Anglo­

Amencans mey simply be an allocation of responSlb*ty to others other than 

an UfIWIHingnea or 1l8bi~ to assume pe~ respoOSlblhty by many othe~ 

(LL Repac, 1980). 'DehumanlZatlon' IS the application of pe~onahty theory 

developed In one culture to persons In another culture A cultu ... fair test 

should therefore have both content and mode d adm.,lIstration favounng the 

SInce the days of the Army Alpha to the early eLghteenth century, Lntelhgence 

tests have undergone 8 lot of reVISIon to elimInate cultullli bias (Westen. 

1996) Some psychOlogISts argue tnat InteHlgence tests and apbtude tests 

continue 10 _the dominlll'll white middle.- (01llOU. 1992; Elliott. 1988; 

Sci" ..... 1991). IQ 10 strongly correlatad WI1h soooeconomoe status (Anum. 

1996), This means poor and tower class people tend to receive lower !COAtS 

than those who are wealthier Since to scores are used to place sbJdents in 

diffet'ent ecademtc tracks. to oetem'Nne what school one will anend, such tests. 

may "legltlmtze the proc8I.I of kteplflg the prlVueged prIVileged while doSing 

IhedoorlD1he dosadvantaged" (Westen.1996: 305) 
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Testa that may seem culture-free often cany hidden biaieS· An example is the 

taak of calogOliZing geome«nc ....... according 10 "'lout and shOpe, which 

appears h"equentty In standardized intellQ8OC8 tests. ThIs task requires no 

language and hence seems not to depend on famlhanty wrth OJItutai artefacts 

that are typically North Arnerk:an. It can however be qUite confusing to non· 

litefate UbefiIInI for illlmnce, who have no expeneoc:e wtth abstract 

geometrlcaI flgtJ1"8S taken out of context and reproduced on paper (IrwIn & 

McLaughlin, 1970). North American l.Ildefgradulltes on the other hand, asked 

to categ:onze leaves according to whethet" they come from vines or trees 

pertorm much more poorly than non-lMrale l.Jbelians (Cole, Gray, Ghck & 

Another area of hidden b.as is in Ihe use of timed tests. Intellfgence and 

aauevement tests Impose stnct time limitI on answeoog questiont. Although 

dlII may tap a untvefUI feature of intelfgence, natntNy. how qutCkJy a person 

can think. it also reftecta the cultural emphaats on speed ct\aractensbc of the 

advanced caPllaltSt societies that created Intelhgence testing. The ability to 

wortl. fast IS of great Importance to a manufactunng eCXJnomy where profit 

margm depend on rapid production (Anastasi & Urbina, 1997). On the 

oontraIy, many traditiOnee cutturel plaCe .... value on quid<: and Independent 

thinking and rather prefer slow delibenltJon and collective deoseon makmg 

(Beny, Poortinga, Segall & Oasen, 1992) 

AIIo, in aueaatng subcuftures WIthin muttJcultural SOCIeties, luch as the US 

and canada, IIlteIIigence t.ea may poee some problems. Thie IS bacaUM 
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many questions ray on knowledge Chat is more falllihar to some grcupl than 

01he1S (Stewart.I969). 

00 we therefore conclude that InteH~ence tests are totally useless, Invalid or 

~...,...? Cet1aroIy not Companng the sco .... 01 membelS of different 

subculv.ne mIIy be probiemabc; but comparing the scores of members of a 

Sl11lIIar backgro.n::t hal proven quite helpful in achieVing the auns of 

PSychok)glcal teabng. For example, IQ and SAT scores are Just 8S predictive 

of school suocess W'ilhin Atnc:an-American samples as Within white samples 

This IS 10 My that an Afncan-Amenclin with • htgh ICOre WIN most probably 

perfoIm better than 0.-. with kJw sc:or. (Anastasi, 1988), and the same gcee 

forwh .... 

Despite their btases, Intelligence tests do evaluate areas of tntslhgence that 

are needed by 8 lltefa1e .rldustnal soaety Some of these areas are "the ability 

to think abau.ctty, 10 reason WIth words, and to perceive spabal relatIOns 

QUICkly and accura\efy" (See Welten, 1996: 307). In chOOSing and 

admullstenng tests, as well aa In1efpretlng teIt ~ts thetefore, one must 

take mto COOSIderabon aD the cuttural ISSUeS that COUld potentially affect 8 

person's performance on psyct\ologlCBl tests 
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2. (21 Sex Oifferences in Cognttion 

It has been obseMld thIII the performance of males and femeIIeI on cognitive 

task. diflef ....-.Illy. Aa:ording 10 Halpem (1992), d~ of 

peyehoIogic::Ii testa do thElfr best to eliminate any posstbilHy of gender 

dmatences in 1eIts. ThIS however does not suggest ttl_ there is no difference 

In cognitive perfonnanc:e of maes and femMes Maccoby and Jacklin (1974) 

in their review of literature on sex diffefences, Identified three kinds of 

cognrtrve abtIltles that ~r to show' reIIabte gender difterencea, These are 

vert:JeI abtheI, vlS08~spattaI abilities and quantitative abilftJes Males tend to 

be SlIpenol' m mec:haf*:aI reuonlng, spatial abdfty and mathematical ability 

wtUIe femalea are supenor In language ablfity, Home EconomtC$, typmg and 

the like, In a recent cross-secbonal cross-cultuf1ll study on viSuaJ-spetiaI 

perfonnance, the OYenIM male supenonty in spaUI tlisks was confirmed by 

AmponIo/1 (2000). wt1Ch .too COfl'ObOmOd lhe besoc tindingo r1f Lmn and 

P._(1985). 

Gcven such differences, are there biological differences In the central nervous 

system thai produce sex differences In the ability to perform partICular 

IntetMtctuaI talks? Halpern (1992) found that there IS no overall difference 1M 

the intell;gence r1f males ond females .. _ by Intelligence ... ts 

When processing ab*tieI .-e exarnned ~ dOMly however, there are 

some sman diflerences" VVhen differences are found in verb .. ability-thet ia 

word ftuencv, grarnmatJcal competence. speHjng skills, reamng , vocabulary 

.nd_~,_cbpIoy.oIoghtadvantageOysfunct,onoin 

verbal atHbes SUCh as stuteenng and dysMxa8 are JdentJfJed more frequenuy an 
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males Verballmparrmenl. IoMotMng a stroke is aItiO more likely lor malel than 

-.. (Halpern 1992). Hyde and LiM (1988) reviewed """'Y s1udiel (185 of 

them) on dlffefences In verbal abilrtie8 in males and females using meta 

analysis and potnted that the effect size of the difference between the scores 

of ~ and fema&es in verbal ability (mean d= .10) is negltgible. hence 

concluded that there IS no gender difference '" verbal abilities In thiS work 

however. gender d,l'fMences In v8fblll abilffies wHI be addresses 8i a matter 

of mtef'elt and atso, the effect siZe MIl be compared to that of Hyde and Linn'S 

(1988)_ 

There have been many attempts at explalrnng why males and females differ In 

oognltfve abilities. At the centre of it al ts the age-otd nature-nurture debate 

One school of thOught attnbutel theee differences to natureibiokJgicalfactor's, 

that IS to say. 18)( di~ in cognrove abiIrty are bIOIogcaUy delem1ned 

They believe that theM diffetencee are Inhented and that mates and femalaa 

are gen8bcal1y predisposed to different cognitive abitities, therefore nurture or 

the environment plays a little role In accounting for these differences. The 

bOoglcal fadDrs a~ those that talk about females bemg more genetically 

pred>Sposedtopetfotm_,n __ thanmaleo 

The other school ot thought attnbutes the dil'Yerencel to nurture. that is to say, 

these dltJerences are caused by a person's expenence in life, his environment 

and leam.ng (Semin. Zelkowitz. Doyle & GOld. 1990). Other studies such 81 

those by AHngIon, Loot and Morgan, (1992), Halpem, (1992) believe tho!_ 

..... ete ~ in SOCiety as a rautt of the dwfrerent sociahzabon 
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experiences that males and females undergo, hence nature plays a fitde rote 

In aca>Untingfor sex differences In cognl1rYeabilily 

The obIefved sex dtffetenc:es In spatial performance for Instance can be 

explaned by gendet'-based socializations, practice. experience, and afficaCy 

betKQ. Practice wi1h spatial tasks IS I.,ked to spatial task perfolTTlance 

(Baenninger & Newcombe. 1989) and the expenence that prtJYldee IUCh 

practice IS common tor boys (SteJ1Ck:er & Le Vesc:onte, 1982). For example, 

letsure ptBctK:e in woodWoft(ing lind model buikting may tead maIM to 

acadel"T"lC courses tnat neceartate emp60yment of sud"! 1kJt1a. This Iead& to 

male-dominllaad prm.a.ons where U1ey Ca"I further use their special aptitude 

(Newcombe, Bandura & Taylor, 1983: Voyer, Voyer & Bryden. 1995) 

Parents' conceptions of gender-related abilibes of men snd women and their 

consequent gender-4inked betlefs about their children serve .5 mechanisms 

by whICh children c::cme to understand and learn how to behave. Females 

therefore tend to perc:eN8 themselvel as not being as effiaent In the 

performance of spaba.I taSks as males (Eagly, 1987; JohnlOn & Lewrn.'l, 

1990, JacobS & Eccles. 1992). 

H&Ipem (1 m) aunmansed the theones used 10 explain the potentlal causes 

of sex differences In cognrtaon. TheM .,. the bIotogM::aI theones and the 

psycnosoc&al theones. The blOlogicaJ thea .... attnbute theM dtfferences to 

the menstrual cycle. sex honnones. and the facl that males heve more dearty 
___ ,"""_00 Thepsycl1osodallheories __ mates 
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and females are .... ted doflerent!y from Ihe """'*" they are bOrn. Then 

parents, \etevISlon , teachers, and the members of one's community all 

contnbutetostereotyptng 

2. (31 Age and inleUlgence 

The effect of age on Intellectual funCbOntng IS a very Important iMue to moat 

people because most people destnt to remain 'in control' all their Uvea. even 

through old age. til they die. Many studies hIIYe been done and there are still 

on-gcnng ~ Into the Influence of age on Iflwllectual perfonnsnce 

(Hom, 1982b; SchaMt. 1983. 1991 , 1994). Gerontologists have found that the 

overall decline ;n intelligence scores with age Is very small They estim.e that 

only 25% of old people's disability IS medically based, 75% is social, pofitical 

and cuttu,... (See Coon. 1995). Longitudinal studIeS of inteIigence indicate 

some Increase In la ICOr'8I at feat through ... e 20. and no actual dectine WI 

about _ 60. __ incleue among betler-educated people (SI1IY 

& Howalll , 1983; Cunningham & Owens. 1983, SCha.e, 1983). 

Sc::haie (1994) has suggested that although ftuid abilities (those requinng 

~ 0( rapKt IeemIng) may declne WIth age, many crywtalhZed abllltres, for 

example vocabulary and .1DnId up knowledge IIC1uoIIy II'fIII'OY&-<Il least IntD 

the 80s. thiS therefore means that peopJe's scores on testa of voc:abtAry and 

knowtecIge of mforrnabon Improves systematicaJy as a functJon of age. Clafke 

and Gardner (1RJ) found that older sut,ects (sIXty years and above) ate 

s&owa'1tW'Iyounger subteCtS. but not necesaarity ermt'..prone 
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Aa:ording to Schaie (1994). the probablhty tMt one CWl rem&If1 mentalty alert 

in old age is V8lV tvgh if one AtmainI heeIthy, hIlS a flexible personaIfty, i. 

mamed to a smart spouee, rnaentMlS one's perceptual speed, lIVes In a 

favourable envtrorment (have education, an intact family) and is ..,voIva::Iln 

1nteHcK::tua1ty-1tin'ItAring actiVIties (for example, reading. travet cuttlW81 

e¥a'1ts, continung edl£ation, dubt, professional assoosbons, end the like). 

Thoee above sixly·five (65) years score high on inteltectuat talks matching 

the average for men under thirty-five (35) years This, according to him, 

means lhat • great numbef of eIderty people have at lealt the same mental 

ability 81 the aver.ge young adutl 

CIoMty linked With the effect of age on performance on cognitive tests Is 

one's level of educabon. Several studies (e g . Feuerstein et al . 1980, 

Haywood et al., 1982, Messerer et al .. 1984) have shOHn thai extended In· 

depltl trarmg in thinking Skil6s can Increase tested Intelligence The study d 

Reynolds, ChBItIIin, Kaufman and Me. Lellln (1987) conctuded that the 

amount of school vanes with IQ aoores. College studenta have htgher IQ 

scores than those only graduated from high sctIooi and high school gf1ilduates 

have higher mean IQ scores It'Ian non-graCluates. According to Schaie (1983) , 

the number of years in tchooI II posrtJvely related to the level of measured 

geneqI ir'IIIIUigence. The more edUCllbon a p8fSOn gets, the hlQher hiS Inrtlal 

scores and thege scores inc:reaae throughout life, compared with those of hiS 

pee ... M !he yea .. go by . .-young people have mont _Ihon their 

parents and grandparents. 'lNhen they therefore attain thetr gtandperents 

ages thei' reIpeCtive 10 scoreswil StiI be higher 
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2. (4) Concl .. ion 

The use of6ntelllgenC8 tests as a means cipredicting petformaIlOI!I on the job 

and '" sdlOO. dtagnoslng and formulating treelment plana and in research 

has been d greet importance In the practice of psychOlogy. The use of such 

tests has however been criticized by many psychologiSts becaul6 of the fact 

that they are saddled WIth prob4ems that are related to culture (o.na 1995), 

tnterpret1tion. SOCI08COOOmIC status, sex, and age among others. Some of 

these factors have been discussed In thIS chapter The fIsues railed under 

theM! t.clors hllve led ., the formulabon of hypotheIes for this work, whICh 

amsatlaltlngSOf'lWdthelelUUeS 

2. (5)Hypolh ..... 

Thefcllowinghypo1hesesafeformulatedforttleSludy 

PerI'onn8noe of Ghanaian subfedl on U\8 MAS wrU differ from 

that of MAS's publIShed nonns 

(a) Femate subjects WIA pelform stgniftCantty better on the verbal 

subeestsoftheMABthanmaleaubt«U 

(b) Male suIljeCIs WIll perfonn sogrullcanlly _ on II1e 

performance subtests--especialy the Spatial 8Ubteet-thin 

-""'Jects 
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Perfonnanc:e on the MAS WIllI IrnpRMt ~5tentty with age at 

dlfPerentagetevets 
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CHAPTER THREE 

METHODOLOGY 

3. (1) Dnign 

The design loWS a 3 (age groups) x 13 (measures) mutbfactonal deSign There 

were three age groups-16-19 years, 20-25 years and 26-34 years­

refIectJng ~. yooog adults and adults respectively; and thlfteen 

dependent measures-Informabon, Comprehension, Arithrnebc. Similarities. 

Vocabulary, Otglt Symbol. PIcture CompletiOn. Spebal. Picture Arrangement, 

Object Assembly. Verbal 5coIo. Performance Scale. and Fill Scale (those are 

the sub9calles and Ful Scales of the MAB). Analysas invoived MultlVanate 

Analylil of Von...., (MANOVA) and oome follow-up univaliate sla1>SliCS. The 

sarnpJe was divided .,10 males and females for comparison 

3. (2) Sc __ 

The subJedI UIed '" the study were students between the ages of sixteen 

(HI) and thirty-four (34) yeats (Since the MAB is an adult test WIth the 

minimum age of sixteen years). Sub,ec:ts were from selected secondary and 

tertiary IflStrtubonS Ifl the Greater Accra region 01 Ghana Ttus was the best 

way to conventently get ttle samp6e wrttwI the age rlInge meant for the 

...... "'" Subjects bo_ the ageo of _ (1&) and n'neteen ('9) were 

salectedfromthesec:ondolyinoll1utionaand __ lheagesof 

University of Ghana http://ugspace.ug.edu.gh



twenty (20) and _feur (34) were _ frt>m the tertialY Insbtutiono. A 

list of the schools that were Involved In the study is pn:tS8f1ted in Appendix 2 

3. (3) Sampling Method 

Subjed8 falltng between the ages of SIxteen and ttMrty·four ye8fS were 

selected for the study. At each Institution vfsl1ed. a section of students were 

randomly seleded and told about the study ThOM consenting students who 

fen wittlin trle age range were then c:hoaen to peoopete rn the sbJdy. All the 

sulJfedI in'" study had no proven mental handiCap. 

3. (4) Sample Size 

FIVe hundred and eeventy-five (575) Subjects look pert In the study. Eighty 

(82) 01 u-e were uoed for the polot study. """ four hundled ninety.thl8O 

(493) for the lICIual study. Out 01 til;" number. 44 subted& representing 

approxJrnately 10%. did not take the entire test because they vwere either 

absent during ttle second administratIOn or had to leave somewtlere along the 

hne dunng the course of admlnlstraban. The responses of four hundred fony· 

n ... (449) subJOCl>-232 male and 217 -'--_ng app""""'ately 

90% 01 the subJedS _ 1henI_ uoed In the anatv-. The male suIltecIs 

fonned 519%of tI"Ie tDtaI sample siZe Wfth a mean age of 22.39 years, 

(50=4.81) . and the females . fonning 483% or tile totat sampte IiZe hod • 

mean ege of 21 .n,..as, (SD-5.40). Subrects from the secondary mltitutlons 

were 209 in all, wtth. ITIIIWI age of 17.62,.,. and 8 minimum of thirteen 
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(13) years of schOOlng Of Io""al ed~ SulljOCtS from the te<Iio<Y 

rnstrtutions were 240 In number and they had 8 mean age of 25.94 yea~ aod 

a mw"mum of seventeen (17) years of schooling. formal educabon 

3.(6)_ 

The Mulbdlm8llSK)nai Aptitude Batlery (MAS) was the mstnrTlent used in the 

study The two I:XIOKIet5 making the two su~the Verbal and 

Pertormance subteSts were UIed. The \an MAB subtests-Infonnation, 

Comprehension, Arthnetic, Srrniierities, VOCSbuWry, Dign Symbol. Picture 

CompIetm, Spatial, Pictu18 Alrangemen1 and Object Aaaembly; and three 

total scores-Verbal Scale, Perfonnance Scale and Fun Scale-were trle 

dependent measures. The MultidImensIonal Aptitude Battery Is reVIewed in 

demil in the next chIIpter-Chapter Four 

3. (6) Scoring and Analyses 

All data were scored and analyzed on computer using SPSS 10.0 for 

Windows (8 II8ttStICS programme used in the analysis of research data) . All 

U. respomes MN1t coded (8.1, b-2, c=t3, d.z4, .. 5) and entered on the 

SPSS prograrrme The coned: answers were fed into the computer and the 

responses were subsequently scored 

To mMe te5bng for sex and age POSSible. an omnIbus test-MultrvaMle 

Analyse of IIorIonce (MANOVAr- !he mom .tatiStical technique UNd, 
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MANOVA • an analysis at vanance in which thII'8 is more than one 

dependent variable It was tnerefore used .. nee the study had two dependent 

vanabtes-age and sex Follow-up analyses using the tndependent sample t 

test were 0100 earned 0Ul Analysis 01 Variance (ANOVA) was uoed to 

c:ak:I.Ate the mean dffferencel between the scores obtained on the variouS 

su_: and poot hoc analysis Uling Tukey's Honesty SIgnificant Dttlefence 

was done to detennIne the exact nature and dlrectlon of the diffetanC81 that 

were suggested by the ANOVA. An imemat conststltncy reliabiity estimate 

(CronbKh', u) was c:omputId for -=tI subtelt Peerson Product Moment 

c:crreutionI(r) went ~ done to dnln'nine the Intercorrelabons between the 

sc:ontI of the IUbtaMs The g8I"I8AW SUibstiCal SIgnificance level was set at 

5% However. in Older to reduce the probability of Type 1 error as 8 resutt of 

muKJple compansons, the Bonferonl correctJon formula was eamed out on 

some c:I the analyses III order to obtain a more conservatIVe alptla level 

3. (7JPreteoUng 

A PIlot study was done on elgnty-two (82) subj8CtS uSing the onglnal MAB 

After the respc:II'ISeS were scored and analyzed, Changes were made wnere 

theM itImI that!: went found not to be cultute-f . .. were reP'aCed wr1h Items 

that suit the Gherwwt CUlture and setllng. ThiI wei detetmined by ObMtving 

and analyzing ttle responses of SUbfed:s In the pilot study and also by 

diSCUSSIng WIth a team of supervisors and graduate studerltl of the 

~ of P~. Umversrty of Ghana. The rehabtlrty coeffictenta 
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(using Cronbac:h', 0) of the subteSts after tf'1e changes ranged between .58 

3. (7) 1. lIodificatio .. 10 tho MAB 

Changel had to be made to the MAS to aclapt to the Ghen .... setting 

AcccrdVtg to Oana (1995), In order tor a test to be used In a particular setting , 

rt must reflect the _ onen1lltioo of the people. some of the changes 

made were.n the words used, umt ofrneesurernent and currency 

The ""'*k:an wrrenc:v sagns • dollars ($) and cent signs-were changed to 

the Ghanoian cum>ncy Slgns-cedis (¢) and pesewas (P) Signs. All 

measurements In rna, yards, feet and Inches were changed to meters and 

kilometres (the metnc system). Test itlms that had language use different 

from that UIed in Gh_ were changed. For example, "candy' was changed to 

"toffee". and "penta" was Changed to 'UOt.ItIerS" Items depicting the Idea of 

winter for instance were also changed since winter is not expenenced in our 

part of the world. Queshons like ' The government promotes the use of pubflC 

" and ·On hot days people dose the.r wmdows and 

• were changed Since these are not 

appIlCatie m our pert of the WOI1d . (See Appendix 1 for the InMf1ed modified 

version). 

The time lunlt: for each subtest was also Increased from seven mu'IUtM to ten 

mn.rtesThls'N8S~ .. ncelt1etestlSlnEngilShwhichisthelMlCOnd 
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language of the auI:JiedS. hence It wttI II'1variebIV take 8 longer bm8 to 

compie2 the test SII"lOe subfeCtS needed time for coding from tha.r first 

language_ Further. research snows that traditio'" cultures do not place as 

much em."... on .~ in daily life (Knapp. 1960). People who belong 10 

these cuttures (of which Ghana IS a part) do not have the motiYMiOn to hurTy 

941lC8 much value ia not attached to rapid pertormance In th_ cuttures 

(Wormer, 1972) 

3. (8) Language of inotruction 

The Language of inatructiDn UI8d throughout the tait wu EnglISh ThIS IS 

because the test IS a paper and pencit test in Engltah and can therefore be 

taken only by those who have had fonnal education 

3. (8)Procedu", 

At each UlSbtutlOn ViSited by the researcher. the administratIOn was contacted 

and a letter of mtroducbon form the Department of Psychology IntroducmQ the 

researcher and the research topIC was presel'lted to the appropnate 

authoritiee. Lecturers. teechets, school authontIeI and sutlfect:s, wefe all told 

of the nature and purpoee of Ule.wdy_ Students were randomly setected' from 

the dasses wtllch feN wilhn the age range of subfeds to be used in the Study 

Consenting SUbjects were asked to take part only If they were between the 

agee of 16 I!Ir'lCI 34 yeatS. A c:onvel'llent bme for admmistration was -.nged 
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between either the students and the researcher, or betWeen the teacherS Md 

the researcner, depeOOIl"lg on whICh was rT'II:n appropriate 

The modified V8f'Sf0n of the MAS was then administered to the sampe 

selected for the study The time limit for each subtest was also incraM8d from 

seven (7) minulBli to ten (10) mmutes. This was necessary smC8 the test IS In 

Engliah whICh IS not the first language c:A ma;onty of Ghan..... Subject5 

were grven the answer gndl suitab$e for the _t and their responaea were 

The m8lCll'TU'll number of subjects tested at a bme was My (50) . Research 

assistants were employed and Iralned to help the researcher with the 

adminIStration of the test Both the verbal and performance sections of the 

MAS were ecImnItered to subtedS on the same day. Wherw Una was not 

poulble, one section of the test ... taken on one day .nd the other section 

taken on ano&h8r day oonvenl8flt for the students A$ a way of aasuring 

subjects of confidenbaly, subjects.....ere not tequwed to wnte their names on 

the answer gOOs. Each subject was given a number code that was repeated 

on both 8flS1Nef' gods 50 tnat eaCh subjects Vemal scale could be matched 

with his PetforrTw'Ice ec:a6a PatticIpatiOn ... voluntary and any subject who 

WIShed to dtSCOf'ltlnue .... the testing proc:es.s .... free to do so. 

Adequate measwes were taken to obtam a quiet testing envtronment wrth 
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were a!ao given the opportunity to ask questJonl which were duty answered 

Subjecta' commentI and suggestIOns on the test were abO noted 

3. (10) Ethical Considerations ollhe Study 

The study was approved by the Board of EJaom",.rs of the Sc/lOOI 01 

Gradua18 Stuches. Uruversrty of Ghana The test used In the stlJdy-the MAB 

IS a psychologiceJ test stancr.dzed and used In many countries WOI1dAwlde 

First of aU, a pdot study waI conducted on a sample of students who faU Wlthm 

the age range of reepondenI:I for the tell Informed consent was obtained 

from the appropnate authoribel and students concerned before the whole 

work was undertMen Subjects were adequately debnefed after the testing 

sessionS The subj8CtS found the lest Interestmg though time consumtng, and 

later VIIftS to the ~ showed thIIt "lOg the test hed no IIdwne effec:ta 

on the 1UbteCt*. On the whole, the code of conduct • pJelCribed by the 

Amencan PSychoiogocal Asaocoalion (AP"·.) Elhical Pnnc1ples 0/ 

PsyCllologlSts and Code of Conduct was adhered to 
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CHAPTER FOUR 

THE MULTIDIMENSIONAL APTITUDE BATTERY (MAB) 

Having realIZed the abSence of a standardlzed adult cognitive assessment 

tool that covers . 11 arees of til peBOn'S intetlectua/ functioning in Ghana, thIS 

study w1t1 focus on pn)Y1d1ng one such test by standardiZIng the 

Muitld_ Aptitude Baltsfy (MAB) constructed by Douglas N. Jackson 

(1984). The MAS t8 thus reVleYt'8d In detail In this chapter 

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

The MAS II 81 group _t designed 10 provide 8 convenient objectrveJy-

scorable meuure of general sptitude or Intelt;gence In adutts In the form or 8 

profile containing ftve verbal and five perfonnance subtests lis origins date 

back to the cnglns of Inteltlgence testing, as far back 88 1905 when Alfred 

Btnet and Theodore Simon published their first finchngs on FrenCh cMdren 11 

.. however t~ Ifldebted to the pteneemg .net Wtdely acctaimed efforts 

of Wec:hsler In measuring adult mtelitgenOlJ beginntng with the Wechsler-

Bellevue Fa"" I (Wechsler. 1939) through to the popular Wechaler Adult 

Intetl.gence Scale-Revised (WAIS-R) 

as a result of their effectJveness, any new IMt to rMMuIe general imeUectual 

ability should correlate hlQhly W1tn them, and the MAe IS one of SUCh tests tha1 
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c::orrNteI highly with the WAIS-R The correlation coeffiCIent between the 

MAB and tho WAI&-R is .91 & .67 for the Full Scale, 901 and .82 forthoVerbol 

Scales. and 79 and .82 for the Pertormance Scales (Jackson. 1964) 

In sprte d ItI advantagaa, the WAJ5-R haS one drawbaCk when It IS to be 

appfted more wtdety. That hu got to do With the mode of admtnlltfation and 

scoring. II requires IIldMdual admtmstrabon and sconng by a specially-trained 

professIOnal CerUun occaSionS require IndIVidual admtnllll1ltion so the 

dlflioan can obtefve lest behavOJr, SOme l'IW'ItaMy handicapped and 

dir'riciln requwes an estimate of people's intellectual functioning, Individual 

adrTwlIstration IS not reaIy obfigatory and where there are large numbers of 

people. it becomes time-consumir1Q and costly. In such cases, 8 group testiS 

preferred over an IMdtvrdual lelt In Matarazzo's (1972) study reported by 

_ (1984). indMduotly __ were founcj to .how no 

advantage In yIeIdrng higher predjCtive validities when compared with group 

testsoflnteledualabikty 

Jackson (1984), 1M designrng the MAB aimed at evaluating the degree to 

which it is pc:arble m rnoot"pI)f'8te some of the widely-acknowtedged positive 

teetu,.. of WlChvJdual/y-admrnlStered multi-scale tests, such as the WArS-R. 

into a structured fonnat permitting group admll'HStnltlon, automated 

admtnlStratron and convenrent hand or machine sconng. 
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• . (2) G-.oI Choracteriotics of tho MAB 

4 . (2)1.1 __ 

The MAS ls designed for WJde-range Intet~ assessment of adolescenta 

and adults. As with f1W1Y other measures of intellectual ability, It may alia be 

used for a wde wnety of purposes to a variety of contexts. for example 

educational and career counseling setbng$. busmeSS and IndUstry, dinlca 

and mancaI health facilities , and baSIC research. For adequate rMeardl one 

needa to posses language skllts to be able to ...,derstllnd wntten directions 

and to comprehend spoken difecbons. Even 1hough Jt II not recommended in 

most easel for use WI c-.- of suspected mental hancUcap or for todiViduals 

whose peyctwatnc pn:x;essei mght ~y Intarfere WIth understanding or 

complying with lnatruction . Jackson's (1984) experience is thai majority of 

psyCtlotJc patients are capable of purposefulty completing the MAS. The MAS 

can also be admInistered to the deaf end dumb, and wrthdrawn people snce it 

InvoW .. anMet'W'IQ the qUe!lbOns on lin answer sheet and no1 to the exsmner 

!ftting;nfront of the exarmnee 

4. (2) 2.Nature of Sallies 

The MAS conIiItI of two type5 of ~vefbal8nd nonverbal. Five ·Vefbal" 

subteIts are COI'lt:airaI .n one IXJOkJIIt and five nonverbaV'Perfotmance" 

subiests .n a ISCOnd booklet. This test IS available in Englllh, Frw1Ctt and 

SpanISh. The Verbal subscales are Information, COmprehension, Arithmetic, 

Similanbes and Vocabulary. The Perfonnanc:e subsc:ales are o.gn Symbot, 

- ~. SpobaI. Pidufe Arrangornent and Object Assembly. The 

University of Ghana http://ugspace.ug.edu.gh



Verbal tests tap a per5OI'l's general knoMedge and infon'natiOfl. voc;:abut.-y, 

ex:pA1SSion of everyday skills, rnather'nMJCat ablity and interpretatIOn. The 

Performance tests lap If'ItMtigence through a person's abIrty to put pictufM 

IOto 10QIC8I order, assembkt 8 cuI-op pdufe of an object, find tne I1lt5SIflg part 

on • pc:tu18, mentaly rotate geornetnc objectS and code numbefs into 

symbols. (See .--- 1 lor oxampIeo of each subtest, 

The Verbal and Performance secbons each h8Y8 separate answer sneets, 

which may be scored eIher I"R8nuaily or by nwchine. AHhough nine of the ten 

MAS 9UbteIts haw the same Kale rl8fl'* _thOle of the WAIS-R subtests & 

otherWechllerscaAes, the MAB is different in format and shares no Items Wl 

common with any of the Wechsler scales Digit Span on WAI5-R, which 

hlStolicalty has shown the smaMest assoaatJon with Full &::.Je SOOf8S, has no 

counterpart In the MAS. Spatlill abthty. measured by Block Oeratgn on the 

~ __ io~bythospotialsubteo~_involvingth. 

rec:ognibonoftwo-dll"l'leftSionarotatedfigures 

4. (2) 3. a.-uon lonna! 

TheMAB~fiv&<:hotcomutti~_foratl.ubt05 ... AI1hough 

item 0Dntsnt ra"Ig8I over vemal, numeOcaI, pCtoneI, end figural content. In 

every case the task of the respondent it to identify, among IMt ehoK:es, the 

one best 01' most nearty correct answer. This item format makes it eM)' for 

respondentS to record their answers, and allo makes structured sconng 
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pot.Iib6e, henCe pfOfaeaiOnal JUdgment is not required The MAS therefore has 

automated pI808I1tatIOn. scoong. """"'-

4. (2,4. Unique 1Mtu .... of the MAS 

The fir.It and moat notable aspect of MAS scale devetopment IS that it 

underwent several reYlSlOIlS pnor to public8tion (Jackson, 198~) It was begun 

fourteen years before It was finalty pubUhed and that was when it took on 

~ of ita present form, if not item content In the following year It underwent 

In-depth ...." __ yses, and sub5equenUY. substantial revisions_ After trlat, 

two further Urn anatyses. revlaions and field testmga were undertaken In 

item selection, particular attention was dlrected 81 Identifying content that 

would have a fair level of generahty across dIVerse groups, including thOse 

d8Sldied In terms of gender, n8tionatily, age, and cutture. It was standardized 

on both dQ::.aI end l"IClIn-dirucai subfecI:I. 

A second feature of the MAB scale development was the Intention to provide 

an Instrument nOl: only possessing deslrabfe psyctlometnc propertieS, but also 

the fea1utes of ease of use and Interpfetatian_ The examiner's Instructions are 

~iZIId eo itc.n be lldminiltered by tape 1tIICOrtSer, VIdeo ca~. or 

computer. It iBtheJefore eaoy to __ and ontetpret 

Tho method of nom-.ng of the MAS _ the II1toIp.-cn of the Verbal. 

Performance and Ful Scale la's to 8 well--known anchor tell, the WAIS-R. 
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Thos method. 80C0fdingto c.._n (1965) Yleld • .-"", ... oonfom1inO 

to. widely occepted .1andoItI, lienee _ong 1he sysanalic cftflel8l1OOl 

that occur when narming sampfes are drawn at drffefent time& using dlffetent 

4. (31 Admin_ring and lCO~ng 1he MAB 

The MAS has a standaRkz.ed testing procedure .at out in the manual. It is 

extremely impor1llnt to cat8fu1ly foMow the preecribed inltnJctjQnl and time 

ItmdI during adrniniltration of the MAB as fllilwe to do this: may render the 

results umntefptetllb'e. The InatruCtiona may be read from the manual or 

foIlOIN8d from a cassette The use of the cassette makes seml-automated 

group and Individual administration possible For group administration, the 

maxhTun number of respondents to one SUpeMaOr .. 25. Eecn add~ 25 

respondents or • hction thereOf requu .. an additional SUpervISOr. The 

exarni,.. should aIwayw be In the taIting room during individual 

The enbre beftery takes approXlmatety one hundred minutes to complete-

MCh han 1M. fifty rT'\IflUtIe. AlIIUbtleIS arettnctty timed at seven mmutes 

each. Both haives of1he teat could etthef be taken on separate days or on the 

same day wi1h a short break In-betWeen the two hal... The 1'MpOnd.na are 

presented WItI"I answer sheets corresponding WIth tfle patbculaf teet beeng 

t.ken and 11ey .. reqUired to shade Ihe correct answers 
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The MAS can be .cored either manualty or by compullW· Manual sconng IS 

..-wIlen by the usee/.em"",.es. ThenI"''''''IeIT1pI81OO eacllIo<"'" 

Verbal and Performance scates. TheM..-e coklll coded 10 matcn tne coklurs 

In wnlCt'l each test is pte88fWed. In hand scoring. the appropriate temP'l'! II 

placed over the ansrM!f sheet and the correct answers are then r::ounted The 

scores for each subtest kntYlMl as ·Raw Scores~ are then converted to scaled 

(T) scores. The T scores for the five subSCates r:A the Verbal and Perfoonance 

scates are then summed and recorded. The ·VerbaI Scakt- and ·Performance 

ScIIte" are then obtained, the StMTl d whK:h yields a uFuil Scale- of total scaled 

scores. Verbal 10, ~ IQ and Full Sc8e IQ are obtained by 

oonautting the tab'ea corl8$pOOCling to the appropriate age group using the 

Where It IS not possible tor all the five subtests ;n either the VerbIIl or 

Performance or Full Sca$e las or standatd 5COf8S, the ecorea of the subtests 

taken are prorated. For each test-either Verbal or Performance, this is done 

by dlVldl'lg the total number of subteslS (thlS is always 5) by the number of 

sublests taken, and then muttiplymg the resutt by the total scaled scores of 

the ....,.... taken. The letter .p. IS put in pwenthesil by 21 score to Show rt IS 

a prorated acore, 

Tables are 8Vi!Iltabte 10 l1e test manual to enable examiners express an 

~'9 ~ on eac::h test in Ietma olIO, Scaled Scores or 

Standerd Sootes. Computer sconng, las and 1tInd.-d scores for the Vetbal, 
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Performance, .ad Full Scale battenes. as \NeH as subt8It ICSle scores. age­

oorre&atad IcaIe SCOI8&. and a narratJVe report of the scores and thetf 

Interpretation, may be obtatned from the computer-ecoring servICe of Sigma 

Assessment Systemo-lhe ... t _nbs. 

4. (4) Psychomelric proportl .. of the MAB 

According to the oRgmal standardizatIOn sampt8 the MAS possesses an 

Intemal consistency reiIIbtllty of between ,94 to .97 for the V8Iba! Scale, .95 

to .98 for the PerfornwK::e Selle and 96 to .98 for the Full Scale. The stability 

d MAS !ICIMS was estabIeshecI by test-retest col"T6latlons. Individual subtest 

Verbal Scala test-retest rehabllrtJes ranged from 83 to 97 WItt! a median of 

90 wl"u'e that of the Perfonnance Scale ranged from .87 to 94 wrth a median 

of 93 The test-retest rehltbllrttes for Verbal , Perfonnance and FuU Scales 

were .95. 96 and .97 roopoctiveIy (Jocklon. 1984) 

CorreiabonS between Ihe MAS end the WAIS-R for the Verbal Scale, 

Performance Sca~ and Full Scale \Nete 94, .79 and .91 respectively. The 

resultS of fKmr anatyses d scores on the subtests indicate that, like the 

WAIS-R. the MAS ma8lu.-..8 gwtet'81 ~ factor as waif al separate 

_ and performence """"'" (~. Rotztaf. CaII_ & King. 1998; 

JacKson, 1984). Intert:orre&abons between scales showed that the sub8caIes 

have thgt1IntemalCOl"lSlSency 
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4. (I) Ewluating the UN of the MAS 

Just like any other paychologtcal test, tnere have been • number of cntiaSms 

levelled against tne MAB (Kranzler, 1991). One of these .. thatrt IS unsuitable 

to use the Verbal subflests as a measure of a clienfs vemal ability If filS in the 

dlel'lt's sec:ood language This criticism invariably applies to aM tests in a 

d.-.rs seccwId l.nguage Thrs nec::essnated the tI"lCfElase in ~ for each 

subtest from 7 mi'lUC88 to 10 minutes In the Ghanaian standardization sample 

No literature on how designated groups performed on the MAB is available. 

Research (McShane & Beny. 1988) Iha.w that wnous AboOgfnai groups 

perform leu -..ell on the vefbal versus VIsual and ~tiaI components of 

aplitudemenures 

Another cntJClsm IS that. because all the mstruclK)ns are wntten (.s in the 

paper and penal or computer test) thOse who cannot nsed and write the 

language In whICh it IS presented cannot take it. One h.s to poues I.nguage 

ability to be able to take the MAS. It can thentfore not be administered to 

illiterates or people who ate foreign to the language the test is in. 

To dale, there are very few studies that explored the psychometnc properties 

01 the MAS (Coltueng, 2001), C8M_ (2000) end Kronz!., (1991) noted lIlat 

evtdenOe on the c:::cJMtruct validity d MAS tI sparse and InoonclUliYe Since 

they were mostty based on US samptes. Intercorreiations d MAB subtelta 

were found substantial and signlftcant SpecIfic subtests correlated 10 their 

hypo1heSaeCl OOI"lIbUcI of et1tler Verbal or Performance scale. N~y, 

4S 

University of Ghana http://ugspace.ug.edu.gh



ClOlT'86etiona of the subtests 10 full scale went SIgnificant ranging from 

_., high magnitudes (Callueng, 20(1) 
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CHAPTER FIVE 

RESULTS 

5. (1)O-V-

The study aimed at GOIlecting and providing normabve data on the Ghanailn 

popuIabon for Jackson's (1984) MulbdlmenSionai Aptrtude Battery (MAS) . n 

also aimed at examtq the performance of Ghall8lllO sutJ,ects betWeen the 

ages of 16 and 34 v--s on the MAS. In order to test tor the effects of sex 

(gender) and age, IUbjects were c:ategonzed mto 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 concepIU8ized as a mulh-factonal d~gn . There were two 

'Nithin group factors-sex .-,d age as cntenon valiablea-by thM1een 

dependent measores.--ea petformance SCD'eI on the ten subtelta of the 

MAS. (i.e. total scores for the Verbal scales. scores for the Penoonance 

scales and the Full Scale score) . The hypotheses of the study were stated in 

re&abon to ege and sex on performance on the MAB. There was also a 

normative sample Oue to the muibvanale nature of the study, an omnibus 

test-muRlvanate analysis of vanance--was earned out to detern'W1e the main 

effects and the re6evant Interactions among the vsnables us.::I in the study 

Theile Y8NIbIeI wwe sex by age--berng the Independent vanablea--with the 
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5C04'et. of the 10 MAB subtests and the three total scores as dependent 

The analyses revealed a statilticaMy significant main effect for age 

E(20.4304)=1383, R <.001 , WIIks' l.ambda=.55; and for""" f ('0,4304)='6." , 

12 < 001. Wilks' lMnbdaa .13, partial eta squared=.27. To make the results 

more coneervative due to the number of t-tests pedonned, the Bonferom 

correction formula was applied The results showed that for computations 

based on sex, five tests out of thirteen reached statIStICal significance. These 

wen 06git Syrnbot, Spatiaf, Simllantles, Vocabulary and Verbal Sea .. (total 

scores on the Verbal Subtests). Few corf1)Utations based on age, sOc tests 

reached statistical significance using a Bonferoni 8djusted alpha Iev~ of ,004 

These were Picture Anangomon1, Comprehension, Antl1metic, VocaOOfary, 

Verbal Scale and Full Scale. Attaining statlsllCal stgnrficance even at the 

conservatNe alpha level of 004 suggests a reliably high level of signiftcance 

for the subtests In quesoon. The F values with their associated degrees of 

fraadom,le¥eta of!ignificance and effect siZes are presented in Appendix 3 

An examination of the mean scores on sex mdicated that females scored 

higher than males on Digit Symbol. Strrilantles, Vocabulary and Verbal 

- MaleoubJects_!GOfOd hogheronSpatialthanferral •• ubfec!s. 

The mean scorea M age revealed thIII ~ tncreasedwith age on 

Comprehension, Vocabulary, Ver1)aJ Scale end Full Scale. Performance 

however dec:rea$ed WIth age on PICture Anangement On AJithmetiC, SUbjects 

in Age Group 3 (the adu") scored htghest, ~ by _ WI Ago Group 1 
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(the _ ) and then Ihooe m I'qe Group 2 (young adults). The ovenoll 

resutts .-e preterMd in Table 1 bebN 

Table 1--Sex OifferencM on MAS SubtMts - E!mJ!l 
Cf'OfIbactI's a SO 

- ------
VerbalSubtnts ..- .87 1435 522 14.92 533 .1.14 

~r.henalon 76 1456 4.12 15.73 4 .38 -2.91· 
n to.43 2 .64 9 .64 2.39 2.47 

_ ... 
.81 15.82 4.77 19.35 4 .95 770'" 

Voabula<y :: 1619 7.49 17.74 7.43 -2.20 
VertJel $ca1e 71 .35 19.05 77.58 19.80 -3 .40-

PerfonnanceSubteat. 
[);gitS",... 81 2396 5.10 28.04 501 ..... 36-

""""'''- .82 1076 4 .66 11 .37 • . 81 -1.37 
5 ..... 87 21 ,48 9 .50 17.76 9 .30 419---- eo 7.07 2 .53 7.89 2." -2.53 Objod-. 79 7.51 3 .40 688 3 .48 192 
Per10rmanceScale lIS 7078 17.71 89.75 17.68 613 

S. (2) Hypotheses Testing 

5 (2) 1 Comparison between Ghanilian and Normative Sample 

Hypotnests 1 stated that Performance of Ghanaian sub]E!CtS on the MAB will 

dil'fer from that d MAS's pu~ nom.. A ~nten of the means ot the 

two samples using J test for Independent samples • the 004 significance 

level revealed stabsbcalty s90l1icant drt'feteooes in the perfomw,ce of the two 

E"", 
SIz"l 

05 
14 
12 
34 
10 
16 

20 
06 
0< 
12 
09 
.03 
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samples In all the thirteen meIISlAS, wtth aM ". <.001 . The effad saM range 

from-.IMOI1~'" .45011 PK:lureCoI!1>letiOl1. most!ySlgnofyinga 

srreM difference In the scores of the two groups The means and t vakJes of 

thetwogroup&are presenCed In Tab6e2befow Data on the normative 5alf1)Ie 

presented In the manual for the MAS however does not Include comparisonS 

on age 8nd sex. COmparisons with the not"TTative data on Ihese variableS are 

!hefeforenolposlibteMttllstrne 

Table 2· .OH'ferences between the Ghanaian and Normative SIImpfe. 

Ghanaian Sample Normative Sample 
~ !n!.1§QQl Effect 

Teot M SO M SO _. 
v_s_ 

1m"",*,,," 14.63 5.27 22.20 670 22.10 16 
~ 15.12 4.26 14.48 4 .14 -2.67 -1M 
Arithmetic 10.14 2.52 13 .• 5 3.11 20.72 37 -- 17.53 5.16 22.12 475 17.75 20 
Vocabulary 16.94 7.50 20.78 4.31 13.86 14 
VemaJScaJe 74 .36 1965 9796 20.96 21.37 10 

Performance Subtests 
[);gIl Syrrt)oI 24.96 5.16 22.64 3.26 -10.56 
Pic:1lnCompiotion 11 .05 4.74 22.64 5.26 4286 45 
~ 19.69 9.56 29.n 7.60 23.37 16 
Pic:1ln~ 7.37 2.62 10.10 2.49 20.74 43 
OIJjocl_y 7.21 3.45 12.50 4.61 22.60 28 
_ceSc:ale 70.26 17.66 101 .34 17.76 32.76 10 

FulSc:aIe 30.83 200.73 33.45 31 .93 05 

so 
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5. (2) 2 Sex Oiffwenc_ on Verbal Subteet8 

~2(a) ___ sulJ!edSwWperformSlgnific:antly_on 

the V8lbaI subtests of the MAB than male subfeds. Female subjects 

pertormed significantty better than male subjects on two VertM1l subtests of 

the MAS These are ComprehensIOn! (<\<49) ~2 91 . ~.01 , Vocobulaoy! (449) 

• 7.70. ~.001 , and VorIIoI Scale! (<\<49) = -3.40. ~001 The effect siZes of 

14 and .10 respectJveIy went however smaI, meaning that though the 

difference II signillcant, It's negligible. These resutts support the hypothesis of 

female supenonty in the Verbal tests and the etrecI sIze supports the 

assertion ~ Hyde and lmn (1988) that gender drtferences in verbal abltitiM 

are negltgib6e. The means of the SUbJects. together wtth thetr ! values are 

-""<I in Table' 

5. (2) 3 sex DIfferences on Perfonnance Subtests 

HypotheUI 2 (b) stated that nae subjects wi. perform better on the 

p~ subtnts-espeaally the Spatill sublelt-than f~ subjects 

Male so"""", actually performed sogrvflalntly beIIer on the Spotool_t:! 

(449) =4.19, pc.OO1 The hypothesIS that male subjects WIll perform htgher on 

the Spa:t:i!d sublest than females subjects was thus supported. The effect Size, 

repreeenting the mlgnltude of the difference between males and females was 

very tugh (.94). This mean. that 0000- diff_ on SpebaI abilily on the 

MAS IS far from negligible. Female subfec:tI however performed better than 

the males on Digit SyrOOoI 0 (449) "'36. 2".001) which IS olio a 

perfotmance ... Aa:ording to the mean and standard devlltlOnS obtained, 
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mole subj __ ahogher ocoreonthe Pertonnonce Scale 

(Meon070.78, S[):17.71) ""'" ___ (Meon"69.75, 50<17.60) bIJ1 

this was not stattsticalty SIgnificant (See Table 1 above) 

5. (2) .. Age and PerformMCe on MAS KaIea 

Hypothesis 3 stated that perfonnance on the MAS will Improve consistently 

with age at different age levels A Clf'&-way between-groups Anatys45 of 

Vanance (ANOVA) was conducted to exptore the e"ect of age on the 10 

subteStS and 3 totel scxwes ~ the MAB The onty perfomwtCe subtest 10 

reach statistICal Stgfllficance at the 004 level (Bonferonl adjusted alpha) wYlh 

ago heno was PicIufe Anange"""", F (2,443) '10.86, 1'"".001 , partial e1a 

1qlNInIId • . 05 On thtstest, scorea of aubjects declined systemabcaly as a 

function 01 age aaoss the three age groups. The means obtained are 

Mean=806, 50=244, Mean=694, 50=2.69: and Mean=6.7i, SO"2.58 for 

Age Groups 1, 2 and 3 respectiVely The Verbal subtests to reich stablbcal 

sognIfocance on age are Compehension. F (2,443) =13.70, partial ... sqU8<ad 

= OS, An1hmobc: F (2,443) 010.52, partial e1a sqUllRid " .05, and VocaI>ulary 

F (2.443) =88.01 ' partial e1a squared = 28, and Verllal Scale F (2.443) = 
2941 . parbat eta squared = .12; aM ps <.001 . Stati8hcalty Significant 

dOff_ in age -..lIoOrec:onIedforFui Seeie: F(2, 443) =8842, p 

-<.001 ; pattIaI eta 5QU8I8d ., .03. The ~ of the sub;ecta aa::onmg to the 

thteeege groups are presented 11'1 Table 3 below. 
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Tabte l-+Perfonnance difference by Age on the MAS 

Toot 16--19vears 
(AdoloscentS) 

Ago groupo 

~ 
(Young Adulto) 

~ 
(AOOlts) 

Mean 

VarbalSubteSta 
15.59 Infonn8tion 1383 5.04 14.8t 5 .51 

c~ 14.10 3.80 15.35 4 .62 16.54 

Arithmetic 10.05 239 9 .82 2 .32 11 .01 
Som&Ia_ 18.97 5 .13 17.87 5.28 18.25 

Vocabu"ry 1291 5.52 17.70 759 22.65 

Verbal Scale 67.87 17.35 75.24 2025 84.05 

Perfonnance Subte.ts 
OigilSymbot 25.81 5.07 24.82 5.21 23 .75 
P-.ComplotiOn 10.51 5.01 10.88 4 .52 12.20 
S~ 20.20 10.67 20.22 8 .50 1809 
PcwraArrangement 8.08 2 .« 8 .94 2.69 6.79 
ObjectAuemblV 6 .96 358 740 2 .96 7.3B 
Performance Scale 7154 19.eo 7024 1534 68.23 

F'-Scale 139.41 32.52 145.48 29.93 15227 --16.1i-186 
20-25=152 
26-34-111 

POOI·hoc ~ u''"g 1I1e Tut<ey H"'-1V Signrf..,.." 0Iffe11lf1CO 

reveoIed __ 1I1epe<fonnoncoofadoleo<:ents(AgoGIOUp1) 

and adulto (Ago Group 3) on sl 111. 13 measur. bu1 Spotiol, Object 

Assembfy and Per10nnance Scale Slgniftcant dll'Jerences were observed 

between the scores of ac:k:l'escents and young adults on Comprehension and 

vOC8butary SigrWficant_--IIIoo __ voun98du1ts 

and adults only on Vocabulary and Veft* Scale. SpdaI and Performance 

Scale revealed no signlficant diflerenc:e among ~ of 1I1e 111_ age groups 

so 

5 .15 
4 .15 
263 
5 .02 
B.l1 
18.27 

5 .02 
4 .07 
B.91 
2 .58 
3 .87 
1723 

2753 
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The ligures _ hole !of the ANOVA and Tukoy H_ SignoftcancG 

Difference are pR!Jlel'lWK:lIn Appendix 3 

The foUowoing differenceS were observed on 9xan'ltnrng the means scores of 

the subjects even thouQh these diftiarenCeS did not reach stabstical 

Stgntncance Younger sulJt8CtS petformed better on Digit Symbol, and on the 

.- I'<Idonnonce 5c:81o than older suIljca. The order of perlonnll!1CEl -

1- 2- 3, ___ ong suIljca "' Age Group 1 (16-19 years) scored higholl, 

followed by oubfocls "' Age Group 2 (2()'25 years) and "'en subfeC1S in ~ 

Group 3 (~34years). Older Subjects perfonned better th." younger subjectS 

on an tnevemal tests lind Mioon the Full Scate sc::cweac:roaaU the three 

age groups. The ordet was always 3-2_ 1 On the Spatial and Object 

"-"'>Iy -.., suIljodo in Age Group 2 (young adul1s) perfonned bas1, 

followed by' tho88 In Age Group 1 (adolescents) and U'len Age Group 3 

(aduns) 

5, (3) Other Ano'yseo 

5. (3,1 IntercorreatUon of Subtests 

Pearson Product Moment Correlations ONere computed between the raw 

SCOI'eS for the MAS scale!. for all the subjectI to 8!tSeSS the degree 01 

rntercorrelatKm between subtelts All COfTefabona were po5rtrve r8OQ1ng form 

03 to .59 an the tan suDtests end between .36 and 85 on the three IOtaI 

scores. The resufts obtamed showed that Verbal &Cales correlatec:I mote 

highly will other Verbat scales and Performance scales also c::otT8Aated more 
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hoghly_,""",POfforrrw1ceooaleo This ..... the some trend obse<Vedby 

Jackson (1_) ond Cellueng (2001) in tI".r _on on the MAS 

subsca&e$ This means that the abltltles used In completlOg the Perlormance 

subtestsaresimi1ar, r1notttlesame andthoNueedin~theVerbal 

The c:orre&IJIion figuras for the Vemal scales (betW88n r=.29 and r= 82) was 

hoNever Slgrvficantly higher than that of the Performance scales (betNeen 

r= 22, p<.01 . and r= 54, p<.01). The highest correlatIOn recorded was 

between InformatIOn and COmprehenSIOn (r= 65, p< 05). SimUarttlM elso 

~ highly wi1h Vocobulafy (,..57) and Comprehen>ooo (r- 57) all 

pe< 01 Vocabulary and Information ~ had a htgh correlation coeffICient 

(r- 57. p<.01) On the Performance scales, the h&ghE!$t oorrelatlon coefficient 

was between PICture Compleoon and Object Assembfy (r- 54, pc.01) See 

AppendIX 3 fattne wrt~ matnx for the subCests 

Correletiona baled on age .-let leX wef8 al50 c:omputed on the mean SCOfM 

The figures obtaJned are shown in Table 4 below 

Table ~Ion between -oe and MAB Subteeta -
~ ~. S!>!. ~ ~nf Co Ar SOn Vac V P F 

Age · 19" 17" ·1()" ·23- 02 14" 23- 1." .13" 54" 35- 11" 1e­
-~."""."001"""(2t.-ed) 
·~I5Sigr1k:8n1.Ihe005I11Ye4(2tai1ed) 

University of Ghana http://ugspace.ug.edu.gh



5.(312.~forAQe 

The_ coetficientS belWeen __ po<tormanCeOO!he MAB'" 

Table 6 above show a positive corre68tion ( .504) between age and Vocabut8ry 

ThIS high corretatJon furthef supports the statistJcalty SIgnificant effect of age 

on Vocabulary found on the MAN OVA and also on the mean SCOf9S for thIS 

Verbal Scale had a medium posItiVe corre&ation (1=.35) 'Mth age on the MAB 

ComprehenSion .-ld Arithmetic recorded Cow mne1abons with age even 

thOugh they also reached statistical Sfgmficance WIth age (r=.23 Bnd 1'&".14 

reopoe1ivelV)· 

5. (3) 3. Intercorrelation for main and fema" 

on the subtests corre(aled there sa wetl. Thia ;s shoYm In Appendbc 3 

In order 10 detelTlllne whether there were dIfferences tn the correlation 

ooeffiaents of f1\Ites and females, F;u,e(s z transformation of correlation 

_( ... )_c:omputed. An~-umpIoI-... t .... petfofmed 

on the transformed values The t'8IUlta revealed a statisbcaUy IIlQnlflCSnt 

diflerence between !he scores lor males (Mean=.30, SO=.2O). and _ 

(Mean= 38, 50=.18), t (88) c..2 03, p=.05. The magnitude of the dl1'l'erences in 

the tneIf1& (-.043) was however very smal. Thts means !hat the relabonshlp 

~ ~ ... t:A the MAS <test measures) were Slf'l'lltar for both males 
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lind ~. The nlIIgnitude of U1e dcfterence (effect sae) was obt.unecf UN'lg 

Cohoo'.d_whiChlStt1ed~_~~of 
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CHAPTER SIX 

DISCUSSION 

6. (1)Ovlrview 

The 81m of the study was to gather data for reference norms in Ghana to be 

usedby~yCI~Psychologist5--tnlheJrpf1lcbCe 

This study was undertaken because rt was realized that there are too few 

stancIardIz8d teItI tot use In Ghana, and partlcularty because of the tact tlwt 

there was no standardIZed COOnlbve adott group test wrth Ghanaian norms 

The study exam1ned the extent to which pefformance on the MAS was 

mfluenced by age and also by sex. The IeYeI d inten:orreW1tion between 

pefformInce on the sub1ests of the MAS on age and leX were also 

InvestJgated. The four main hypotheses that were tested in the study are 

Performance of Ghanaian sub.t8dl on the MAS WIll dlfret' from that of 

MAS'spubItIhed norms 

FemalOlUbjecIa will po<foIm ""NficanUy _on the _ sut>tests 

oftl1eMABlhanmaJesubjecls; 

Male subjectS wOI perform significantty bener on the Performance 

subtests--espec.alty the Spabel subtesl-than temale subjects 

The!C0t8SoI'-IUbjecIa.,lhestudywW_rficanttydlfferfrom 

thooeol~subjocts. 

sa 
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The reeub r~ a dffference m the pefforrTMIrICe between the Ghana"" 

and the normative samples on the MAS. Thent wea a6Io a stabSbCaUy 

Stgnlficant dffference 11'1 the performance of male and female subjeCtS, end 

<*ierandyolKlgElf'suqectsaswell 

F.,... I<lI>jod5 had oigniftcanUy higher scores on !he V_I Scale (total 

score for all Vef'ba' subtasts) ThIS supports the second hypotheeil thet female 

subtedS WIll perform stg,uficantfy better on the VetbaJ subteatI than male 

subjects. They alia I'8CX)f'ded statistiCaUy stgnificllnt sc::oteS on Stmilanbes and 

VocabuIoIy(lwOotIheVOfbIIeubt .... ) 

Male subjects actuaUy had Slgnlficantfy higher scores U'lan female subjects 

only on the Spabel subtesl This supported the hypothastS thai male subteds 

... pertonnStgl'ific:lonlly _ on !he SpoliollUblootlhen temole IUIl)octs 

Amponuh's (2000) findtng thai mlNI were supenor 11'1 spetiel t81ks was also 

confinnad. JuII: !like LubmSkI and Humphreys (1990) found, mala subjects 

performed better than female subjects on Anlhmetic. Even though the mean 

scores shOwed that males performed better on the Performance Scafe (the 

totaIscorerar .. PerfonnancesubCelll),lhisditfetencewunotstattsbcaUy 

Age was atso found to Significantly atreet performance on four subteats of Ule 

MAS. Thlo "",firmed _"" WOIt< by SIegler ('9831 and Rybash eta!. (1995) 

Performance Improved WIth -0- CII'1 ComprehensIOn and Vocabulary and 
oeduced __ on P1cture Arrangonwo. 

'9 
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Age and lex Md • greeter influence on perfonnan<:e on the Veri»! subteSts 

th8n on the Penonnance subtests Perf'ormence on ttvee out of the five 

Verbal subtests was Influenced by age. These ant COrnpreh8rlSion. AnthmeliC 

and Vocabulary Onty one Perfonnance subtest-Pictura Arrangement---wllS 

tnfluenced by age Sex s.gnrtkMlUy affected performance on two Performance 

su_. T_ are DigIt Symbol and Spatial. Performance on two v_ 
su~ and Vocabulary-end the Vertlal ScMe (tor.6 score on 

althe Verbal sublests) wereaftected by sex 

6. (2) DH'fwencrn betwMn Ghanaian and Normative Sample 

The difference '" perfonnance be1INeen the Ghanal80 and normative samples 

confirms cultural ISSUes in psychological testing trial nave been reviewed 

eal1ler There were S«T'Idanbes In the performance on some subteeta. The 

sunl&anly .., the ICOI"8I on ComprehensKJn for instanCe it Ilrgely due to the 

moddicatiOns that went made. No chInge& were made to the Items on Digit 

SymboJ because coding numbers into symbols can be said to cut 8C1'ta 

cultures The negative effect sIze of the dlf'ference In tne means of these two 

groups means the per1onnanc:e of bottI groups was almost the same, wnpfying 

tIwt the InI8IIigence level of bOth the GhaMlan and nonnative sample on Ihis 

test ts Unost the same. Very remarkable diffeAJnc:es were ~ between 

!he 800"'" on '_on, PIc1ure Completion, Spatial , Object AManbIy and 

Pertormence Scale. ThIS mplles that cultural differences affected the tcore& 

On the whole, the p8fformInce ~ showed greater drtrerences than 
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verbeI subatI. Thia. ., a large extent can sIMI be expLained by cultural 

6. (3) Sex diff.,..,ceo In porlonna .... 

SimIIanbes, Vocabu&aIy and Verbal Scale were the t!'nee VerbIM subtelts to 

show signiftcant gender differences on vertlal .,iIfty. In Slrnitaritie&. the 

respondent IS asked to Idenbfy heM' two successrve paws of noUIl5 are ahke 

(see Appendix 1) and In VOCIIbuiary the retpOndent i, asked to find from the 

afternatiwIe. the word ,...,.., me&Oing to the given 'NOrd (see Appendix 1) 

~ two SUbl8lta tap balicaly a person'a knowledge of vocabulary This 

explains the relatively high posibve correlation (p 57) that exISts between 

them It therefore follows that perfo""snce on the I'wO subteetI, and the 

tot8I score of ... the ~ ~ta, A .tali8ticaUy significant difference on 

Ihos scale SUIlflOIIS ........ Wingo (Fishbein. 1990; Bolla. Bonaccorsy & 

Bleecker, 1980) Fema~ subjects petformed better on them than males. thiS 

supports the findIngS of BleeCker (1980) and Halpern (1992) that females 

dtaplay a slight actdnUlge over males in verbal ebtlrty, that IS, word fluency, 

grammatical oompetenoe. apeU.ng skWa, reading vocabulary and oral 

compressDl. It must hoINever be noted that the negllgtble effect liz. whk:h .. 

comparable II:> 1I1e ftndmg. of Hyde & Unn (1988) takes 1he emphISiI 011 

gender dIfferenoes In vefbal ability. Thts female supenonly In verbal abWty 

could be caueed t" many factors. The -nMul1HlUl'tUm' debate on sex 

differences atil continues PetelMl'1 (1980) hM .., inten'ac::tkJni explanatIOn 
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to thiI i~ 10 as the BlOpsychosOClal perspective. He lS of the 

VI8W that it " Irnpo&&ible to attnbute dtfferef'K::S in vefbaI competanee of 

maes and females to the Inftuence of only btoIogicai fad:o~ Of only 

psychosoCial factorS, but a combination of both 

The payc:hoeoaal factors can be acx:ounted for by sex rele stereotypes and 

aex......ae IOdaIazation Our culture has "sex-appropnate" beh.viours for male 

and females (Parke and Slaby. 1983) and thIS contributes to sex-role 

stereotyping. It is not unusual for I'NIIe a ct'*i to My he wanta 10 be a doctOr 

or an engwleel' In future and for • female child to say she wants to be a nurse 

or a teec:her in future. My girl who &aid she wanted to be 8 mechaniC or an 

engineer III future is either thought of as "strange". a ~m-boy" or is 

dlSCOUragad outright from keeping that desire Any boy who ever Mid he 

wanted to be a "lQht attendant '" future .. thought of as not being • ~m8r1. 

This ff1Y8f'iebIy twa ., inftuence on how people peroIH'Ie things and hence the 

eJplCtabOn of our society tunes the ITWlds at both male and females ., 

speciftc directions where career is concemed. This in a way sometimes 

suppresses peopte·s Inner ablkbes and leads them to pursue careers that are 

The biolOQlC8I factors are those that talk about females be6ng more genetically 

predtsposed to perform better in verbal tests than mafe. The Genetic Theory 

(e.g .. Bodo:. & KcQkOW!okl 1973). the Bra," Latemltzatlon Theory (e.g., Mc 

Gt .... & o..ioon, 1;73), the Holman" ""-y (e.g. &Overman & PIldlps, 
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1993) and the Matu~ Hypothests rNeer. 1976) all explatn sex 

differences ,"cognition 

ConsOlring the arguments advanced explaining sex differences by btOIogteal 

and psychological factors . it can be oonctuded tNIt it is. -.. fer" stand flO take, 

tosaythatttleoblefved superioritj dfernale intt. named V .... subte&tais 

duo 10 an inIeIactiOndbolh poydlOOOCllllandblolOgocal_ 

The observed male superiority In the AnthmetJc and Spabal subtesta. can alaO 

be expl8lned by 8i0psych0s0cia1 facIor9 BtoiogIcaIty. males ere said to have 

a greater ability for mathemabcal ability than female do. They 8re SUpMor in 

mec:hantaII rea5001flQ speti81 ability and mathem8tJca1 ability because of sex­

role .oaahzabon. In 5ChOOI, boys are encouraoed to study mathematics end 

saence whitst gw1s are encouraged to take EnglISh, home aaence, typing, n 

otI'Ier related subjects Halpem (1992) found that females are elementaty 

school teachers , nu~ secretanes whilst males are engineers and 

saentists. Male supenomy ., Speti81 COUld aeso be exptau18d by Serbin and 

Conoo(s (1979) _ that extnoc:umc.JIar _ with eer1ain types of 

toys, for example, play6ng with wooden blOCks, computer games. and the like 

cou6d mfluence the growth or spatial ability. This Inadvertent by-poduct of 

sex-tOle SOCiIIiZ8tion on stereotypes has led to males' superior pertc:wmanc:e 

in spatieltaaksth8nfemelell 
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6. (.) Age differences in performance 

The resuttl show I\at four MAB subtests PictUte Arrangement, 

C~tion. AIJItwne(Ic end Vocabt.Mry had slatiStic::eIty IIQnificMrt 

difterences in meEW'I ~ on u.. 'I8f'IabW of age. Of these, perfolTT\lnCle 

Improved with age on Cornpreheosion and Vocabulary. Petfomlance however 

reduced with age on PICture Anangement On ArittvT'eOc, SIJbjecta In the 

Oldest age group scored highest, next waa those in the youngest age group 

COl1'1PrehiInUJn and Vocabutaty are two Verbal subt8ltl WTlh 8 COI11!laoon 

coefIlcient of 59, Performance on Ih..a autMIts IfT1proved wrth age beCause 

of the nature of the ablhtles that they teat. The number of yeafS spetlt fn 

IChooI coukt also account for this. The more the number of years a person 

spent In tdlooI. the beUefrll& performance here This supports Reynoldset 

ai " (1987) t'Ir'Idingl u.t the mote Ihe n\lTlber of y8aIS spent in schOOl Ihe 

better a person's performance on In\811igenoe lasts The Vocabu\ary subtest 

testa the respondent's store afvocabulary and the Compn!thenao1aubtIaM 

tests tne respondenfS general know1edge. ThIS supports the fineStnga (Hom, 

1970, 19828, 1982b, Hom & Oonaktson, 1978, Schale, 1994) that although 

fluid ab.rtIes--th8t tI , thoM requlnng 5peed or tIIpId leaming-may decline 

_ age, many ays1aJ1iled abil_. to< e-",," YOCObuIory and slOfed up 

knowledgeactuafty.mproveat least Into the 60s 

younger &UbiadS performed better Ihen Older subjects on Anthmet:Jc beceuse 

of the fact .... rt req..red speed """ pnooooon R ..... tch (Sc11a1e. 19904, 
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Stogler. 19a3; _ . 1958. 19a2) h .. _!hot younger people peIform 

befteron speed I8ItI and this is due to the factlhatlhe reaction time sklws 

crown as a person ages GIVen a lot of wne however. performance 0' older 

P8OI* could be the S8I'T'Ie as that of younger people. 

Atthough ttlIi wor1I; focuMd on culture. age and sex as affecting performance 

on in.u.gence .... in general , and on the MAS In pertic:tMr, sevenJl 

researchers have propoud SOCIo-economic status (Frsc:hbeln , 1990; Anum, 

1996) and other enVlf'onmentat factors. such as urbanizatiOn (Shanna & 

AhUfB, 1990), parental nutntlon (Lyon & Hatklrt, 1990), examiner expectatlons 

and I(l~ WIth ... taker (ROIEW'IthIII. 191M), and type of school attended 

(Anwn, 1996), to account for petformance on Inlefhgence tests 
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CHAPTER SEVEN 

SUMMARY AND CONCLUSION 

The results of thas study ·Standardtzabon of the MAS tn Ghana" confirm the 

eal1ief work of researchers that age and sex affect perfonnance on 

r:-YChok:lgic:al 1eItI of cognrbve functionng. " also confirms the fact that 

drffrefent typea 01 I8ItI--that is, teetI that evaksate diffentnt abilities and 

capabtktie& N'l indMdual....-yl8kt difJelent res.uIts and propose ditfef'ant lew's 

of perfonnance In IndlVlduaJs Above aU, the Improvement If1 performance 01 

the suqeas lifter the modificatIOns were made to the original MAB Bupportl 

the mportanc:e 01 SW'ldllrdizlltion of tests wt'Ucl'l are developed in different 

OJltutae to the culture oIpoIentiaI test takers 

The modrficabons made on the MAS Yle&ded several advantageS . The change 

In lime 1imil1Yom seven minutes to ten minutes per subtest afforded $Ubfects 

tested on the modified vet!KJn an opportunity to answer more questions, 

hence perform better then IUbJectS UMd If'! the plot Since they had tt'le seven 

minutebmehmt Perfotmance8lsotmpt'OY'ed .. aresuttofttlerepWtcementof 

OJlturally·unfafmkar test Items WIth Items that...ere fam~ .. r to Gh ......... 

7. (1) Impllcationo fo< Clinical P...:tice _ R .... "'h .nd Job Selec1Jon 

This complete 'M:>rk also IntrodUOl!ll a cognruve assessment tool WIth 

Gh8naian norms, W'hIdI incorporates both verbal and r1OO-Y8I1* subscales In 
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one, The norma repi888flt the GhanalSn populatIOn, The modified MAS can 

therefore be used In ClInical practice to aid In the aS3eSsmeot process .nd 

also in the diagnosIS d vanous sorts of mental disorders end defic::ienciee, 

A<xxlfljjng 10 Btody (1992). inteIIigon<:e _ SCO<'I!S .... reasonably good 

preddots 01 ~rm..::e in • vanety of occ:upaliona, It can also be used 81 

an eftectlve tool for personnel selection for apptIcants ink> vanous joba, to 

prec:hct people's performance on the JOb. In school, and other related fields 

Ttvs WOt1c. at.> presents an ettectiveGhanalan tool for resean::tl intne fiefd of 

psycnology.ospecooIlyonlhea",.oI_n 

7 , (2) The use of gender aenshive 1ests 

The reIUftI of the study snow that Intelligence tests have the tendency to 

favour certain pwtK;u&ar people dependlOQ on what the context IS The female 

auperiority obIefved In the vem.I t.ts against rT\8K! means that teSbng 

people for a job or for any other selective purpose wdl iovanably g ..... fem8IeI 

• btg advantageOV9f mates The male supenonty in spaUal tasks and aI80 on 

mdlemabcal and geometncal tasks on the other Mnd gIVes males an upper 

Th:s means thai fof a particular test to be 'gender-fair" thoM who constNct or 

...... tests mull ensure a balance in both verbal and 00I"I-YeftlIII 

seutOnI If'I their tats 50 that defidendeI 01 one sex In one area WlU be 
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therefore yiek1 a fair representation of a person 's Inteflectual abI ..... and not a 

lope-sldedevaluMor'l 

7. (31 Ago .... __ 

The results also show that tests can also favour some ages over others. Okler 

subfecti' overaI supenor performance on Ihe Verbal subtestl imptiel that 

tests must be batIInc:ed In context so one age group IS not favoured over U1e 

0111 ... Younger _jOCII. ~ ~ older suIljoda where tho Spatial 

subteIt for InManoe II concemed meeM that wh8fe 8 person wants to test 

speed, or where there II a job that requirel &peed, the $paba! subtest can be 

used 10 identify those testees whO WI. be able to perform credrtably on the 

100 

7, (4) Limitations of study and recommendations for futu ....... arch 

The present study had a couple of shortcomings whICh are 'M)r1h mentioning 

The first was 10 do WIth the sample. As 8 resutt at finanCial and tune 

constraints, the reaeeteher COUkf umpIe only 449 IUbtects ThiS is somewhat 

too small for a standardiUbon sample. However, !irQ thIS IS to serve as the 

beginning of a greater work on standardlzatJon of the MAB, future rtIIMIrchers 

Should consider using larger standardIZatIOn samples SUlI to do wrth the 

sample, even ~ both rurel and urban dWellers were represented In the 

s.arnpe, theS8fl"lP8 ..... inu.ltudywasCfr8wn mainly from only the Greater 

Aa:ra Region of Ghana. This .. tho _ city of the country. The sample 
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was therefore made up of only those in the urban centre The I'ldI dweIeIS in 

Aceta happen 10 have some exposure to CIty tife and therefore their 

r~nses woukf reftect that to SOfI"Ie extent. Future reaearcher5 should 

hc:Mevw c:onaider incu:Ung a pure rural s.arnt* to ensure that the MAB can 

aMo be confidentty lINd on rural folks as well 

The second iuue is that of comparing the norms of a similar tesl with 

GhanaIan norms to thai of a standardlZed test The researcher could 

undertake no such companson • .nee there exrsls no such test in GheNI at the 

moment The era of I8'KS8rdization of peychologlClll teeta In Ghana has jOlt 

begun. F ...... _could undaI1ake more project& on _lion 
10 make oompansons possible since thiS WI. impute more psychometnc power 

on psychologlCBltests standardIZed in the country 

Above all. nottung WIll t. _ perfect end _ ec::cepc.bIe as a lest constructed 

pnmarily for tho Ghanaian popuIationl PaychoIogIsts in the county shOUld 

consider constructing tests right here In Ghana. 
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Appendix 1.1 

MUL TIDIMENSIONAL 
APTITUDE BATTERY 

VERBAL 
GENERAL INSTRUCTIONS 

This booWet conl""l I n~ber 01 dlllareni taska For each task you wil be gIVen "'altuc· 
loOnS. TMte InWUCUO~ ¥iii tell you what you ate supposed 10 do Ther. 81'8 also .. mple pro­
blems, When you have rNd the instructIOns and gone over Ihe sample probklms, you willl"lave 
InopportunrtylOUAQU\tSIJonaaboulanylhlng II'IaI II not clMr. Aller Ihls,lhe eltllnlf'lerwll 
~1h<:Slgnallo'I8fIYOtlShOuldlhenlUrnln'elaoel/ldbaglnWOfkJng 

YOu WI allowed seven lYW'uleS for each secllOn If IsunhkelyIhalyou wtIblable 10 flrtW1 
MCtIlnt h the tine allowed. You ahould work QU6ekIy and complete as many QUeatlonl 89 vou 
can. When seven minutes I\Ive pused the • .o;1fM\ef wtI say "StOel'· You should lhen put 
down yOtl penCi 

Begh aach test only alter Ihe .Jlamh8f has gfV8n thl ,.gnllto begll"l. Work on Ihlle,t only 
In the speclfled lime. 00 not 00 blek end work 01"1 previous t .. ta .t any time 

RecorO ~ II'IIW&f $ on the separate answer Sheel by tilling In the soace Drovlaed Do not 
rKord your .nlwe" or m.ke Iny marh on thi s qUlltion bookie!. 

For accurate scorng ot yOUI II'IlweUI , DIeue pay ClOt •• lIlnllon to the fOlloWing Cllrec· 
,.",.. 

• FYI In the apac:.lon the an,wlIf Sheet lor yout natne and the other In· 
'OrmallonreQuesteCJ 

.Onlh • .",wer&t\eel,besureltlattMetlCllOnyouaremark.lnglStr'le 
sameasttleteslonwnlchyou.,.~TeallateidentJIledtlOt" 
by nam ..... " by a taroe number In lheupp.rrlghl corner 

• Obaerve careluly each quesl+on number and be lure fhal 11 II the 
same as ttle number you lIIe answettnO on the answ.~ $hee1 

• Fl-ldthe""werspacearounOoneollhelrvelellers . A, B,C, D, or E, 
tf'IallB the lame IS the .nswer you Chose and DLacken it WI,h a 
mechum t.dnell penc~ (No 2 Of He) . 

• Make no siray n\aftls on the answer Sheet 

. IIYOU V.·03,.tochlngeyouran$wer . erasetheoldanswer comp4ele,y 

n lI'I!c:=~~:=t::~:. n=~o~,:~~s answered correctly Anaw.,s 

When the elltlmln.r gIves the S~ftli. tum the page 10 thl Practlc. Probltm'~ 

77 

University of Ghana http://ugspace.ug.edu.gh



PRACTICE PROBLEMS 

Reed the lolowng qulsuona anG mar1I. 1M .uwers on yOYl' at'Iswlr Iheel "",".ftl ,1 sayS 
PracUceProb!em8. The Iltit Ploblem has bean done lor you. 

Arllhmellc - Solve Ine IQIowlfIO pfoDiem 

1 I'" coi1sUlor Iwo$IL"IdenlS10 go to the Iheafr, 
I'IOwrnuchwolldcosl lor. uvoeltudenll? 

A C:10 8 ~16 C. ct2 0 ,4 E 1t6 

The aMw,r II C, ¢12. 'her"orl one ShOuld matk C. 

Vocabulary - ChOOse the anernallY' Itom A 10 E that is nearellin m'et"'·t"lo 10 t"e w()td o,ven 

A. hard 
· S. easy 

g: ~hx:n!:. 
e . uselul 

ThlCOlreClansworl' B,easy . so B shOu6abem~ea 

InformeUon - Choo.e "c .( Ill" lnal 000' w.ln '1'1. COflCCI answef 

3 Wnat DOCy 01 wiler illS belween NOft" AmerICa and 
e.."ope' 
A In(!lan Ocean 
B . ~ Ontario 

g =~b':;" 
e . Minhc Oce31'l 

78 
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MUL TIDIMENSIONAL 
APTITUDE BATTERY 

INFORMATION 

WtlatII 'MClp!lalo'F,ance? .-. 
' . London c.w_ 
~~=. 

ThacorreClat\lWaTI$l,Pans, Ih&re'Ofe one &hould mark E. 

HO .... rnany days are the,e 11'1 8 wgek? 

Aaomettma.6.aometmn7 
a. &lwlys6 
CItwI~7 
D.aJwaya5 
E5.6,or7 

V1 

)t begIrI UI'II~ It\tI • ..am....., ~ tht'19"fJ. VtN Nl'. tan' mlnutl • . ConI.....,. WOI'IUng 
trnetlealed. Oa not COI'ItnuI 10 ttIe nltX1 seeto'! 01 t". lUI 
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MUL TIDIMENSIONAL 
APTITUDE SA TTERY 

COMPREHENSION 

tlln.' .. chonyOo.l., • .a:. ... "'a ... ,.,.ttnOuklIHlOOtl.O' ... I\aI.SI.qv .. e4.n.Qlven ... uahO" ... OI.I 
.... toe"OOMlnebe"III ....... ItYaIMOIe.Ofl"'twhocl'\rno"gGn.r.II~8Pp/JtislotheQveallon 

WhallnOUlOyo...oolyou''''O. 0:1000 note 1'\ 

!helln ol)'O.l'a.p.Irtmentb~g" 
AS,I, Thaofsa.ltOkeot1uck W'l(JIt..o,! 

8lc •. t',t*t'Iet'."· • ..-.crconllftulon~ ...... .,. 

~ :::r;t=~~~~ :: ~::=~ :::"~~"h It\e 
OSoenclocaa~.u)'O\Je.-."efOt.5Of\"I8bOOv'".OSovt 
ES"I"·cU'I.gooolor, .. ,,eWlI"youft\e''ilhbo, 

AIOIOOlI\IOongu'IIofWOf'dl 
810oocrouWOl'OlNU'es 
C. IOIOoJlUP~lilesolWO'd' 

~.:===trlf 
·I'IeCOff6clanswerlsD.toh.nOWOl'dltW"'ongt.,.,...,.AItId.areltue,butlheyarenolth. 
noat Import.n! .. p '" whit" a CkllOt\&ry can be used Answer C Ie nol Q4Jl*alV It'1.It!. and 
lI'I.worEl$l'C)lth.mOllg.n.r.l..,swe'....aIII.tJ6iI 

so 

--I 
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MUL TIDIMENSIONAL 
APTITUDE BATTERY 

COMPREHENSION 

'nt"",,,Cloen )'O\I ....... O.I\&III'OUCIMaon.O' ... I\&'.".CV"e(lrn.Do ... -.n ... uatlQn '1'01.1 
.,etoc."OOMtftt"JI .,..' ..... .......,...orlhalwI'lOCl'lmO.loon.r.II~8POlleSitolhaQve.11OI'\ 

Wh,IShOuIIO)'OI,jOO"youfl'ld, 0:10oonOl8 on 
tflellft· ol~ao.Illmef'llbvlACtlnO' 
A 5,1, 'ThaI's. ",Oke CI luck .ncIk •• O'! 
BLchO""""'"".""WlClcont~on~ ... a)l' 

~ :::r;,::a~~"'~ = ::::! ~=~~~h lhe 
o Soe>nG.c8lSOOtl&syouar,co'o<eaomebOCSyMOtCM 
ES'\, .. cU·.agOOlJIO.'une .... ",.,'o ... 'nlf'9hbo' 

AlOlQc.uQOf'I91"IIoIWOtCIS 
BlOoocrotSWOIOj:ll.ll:zles 
C IO!OoIl ypGPPO ..... oI WOld. 
OIClWcl'4lllOfdtnNfW9' 
E.IOloOk"""'~ttermt 

TheeorreClanswer,.D,IOltndWOfO""'." ..... Anew.,'AWlolarettue,butlhftYlll'enollha 
molt Import,nt weyt In WhICh a CkIO'\lry can be used Answer C Is not o-n-aly tn.ra . ana 
""WOI'Ellinolthemoslo·n.f.,.,swe'~ 

lr'IallrMatmannet.ans..,NCtIOfINIOIOWW'IO~bylndleabngonll ... antw"aheel 
wtwd"l one or N ~ c:hocea IIII'Ie mO&1 approoriate. Flemembtr,lIlT1Ofe '''''' on. answer Qp. 
oearaeorrecl.choos.thebest""' .... 

so 

---- I 
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MUL TIDIMENSIONAL 
APTITUDE BATTERY 

ARITHMETIC 

InIhllMCtlon,y«IW.aak.dtoaoMt.:UwnItlCPI'ObIelI\I. Flva possIOloan' ...... ' loIIow each 
QUMOOn.odyoneofwNchwcorNC1. 

Thecorr.cl 111'1, ......... 0. 20cenl' 

"nml'tadeum ... rnuenl!D'\.,.a.John,ha~"" 
¢2 .. ,. HowftlUCl'llnOl'l9)'doeaJohnha .... 1 

-.... ,.. ---a.;ec. ,8 . D. ~1!.- e.;; 

00 not tIe~ Ill!. I~ eAMnof1'" gl¥el tn. tqIII. You ftaV8ltenl rnl"1.IIe •• ConllmJe workll'lO 
WltlWWltliealltdOonolconl",,.lolrtenelCtaecllc!nollhet •• , 

----------------~8!~~J I 
I 
I 
I 
I 

------------! 
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MULTIDIMENSIONAL 
APTITUDE BATTERY 

SIMILARITIES 

u.e.dbeJowarepainQlwordl Vouar. '0 IHCfde In wtIet .... y they aro 11'18 ume and Itt.n 
1fWk1he., .......... fIoctlbestGescfobesl'l()wlheyare.l.e 

loCIk.tlhflfolo~ell;ampIe 

How are I krllfe and spoon8lllt? 

A fheyhaveddlll'fH'llll'llPU • 
8 . ,kl'llfe 18 more dangerou. INn. aooon 
C "'-yW.bothllSedtoealaOL,C) 
o th.ybothWfliQh .... th.ln.pou~ 
E OO,h8'flusedfore'llnQ 

The COt/.Clan ...... r 18 E. Anawa" A 81'\0 8 are not ~ ... ; "'aw« C .1"101 generany true . 
Answe, 0 _s 'f"", bY! il _s nol ,"" mOil Importan, ""'1 in which a II,.nlte I8l11ul • 1000I'I 
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Appena,!'. 1 . 1 V5i 
MULTIDIMENSIONAL 
APTITUDE BATTERY 

VOCABULARY 

al& alMI of hOw tnWIy worcSa yOU know. On the ,epalate answer s~eat mark the o .... IMi.,· 
.~thaI .. ne"'.SllnlTl8enW1Oto""wonI~. 

00 not MQIn un .. ~ 1M .... You WIll ~ ten mlnut •• , Contlf'lue wOrking ()tI 11'1, 
VocabuAafy leslunhl lime IS G.IIIed Oon~QObeckIOanYOIIWf,ec::loOt'I OII"'I." 

g) 
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AppenOIJl. I . f V5 
MUL TIDIMENSIONAL 
APTITUDE BATTERY 

VOCABULARY 

,... a 1 .. 1 01 hQw tNnV WOtdl)'Ol.l know Onth •• 'paral •• nsw'rsne.trnarKTnaOnltltJl ... · 
IItIv'lhlillanearaatlnme-*'CIlolhe wordgNoen. 

--A lasl 
B $low 
C walk 
o teln31 

e "" 

00 not ~....,.~ "" .... YOUdhtVe ten mlnul ••. COI'1tonue WOr1!.lng on 1M 
Vocabulary lest untllme II at.d 00 nol 00 b1atk 10 an.,. olhl>t SOCloon 01 the IHI 
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MUL TIDIMENSIONAL 
APTITUDE BATTERY 

PERFORMANCE 
GENERAL INSTRUCTIONS 

ThilbootdelcolUUIl,NMI'IW'ofc\Uf.enllaskl. FOI.8cI'lIISkyouw" beglYlnlnsttuc· 
tIOna Th ... NtNCttonI WII I .. you wtlet you Ire supposed to 00 The,.ereaJlOllmpl.pro­
bI.ml. When you have (IUd the Instrucllon, and 00fl8 over \1'18 sample problems . you wL!l l'\ave 
1fI~k)_QuUbOneKlOutanytNnglt\al lsnolc!ear Aftefthtl,th'lqnlnerWtl 
gtvethealgnattoltart Vouahoukl then turn the page and beg" wOfklng 

Youarealiow8dsev.nlYWlut •• ICM'lacl'lsecloo UisunWlalvthatyouwHlbelble\ofltlllh 
..::ht.-Inttlettme,"wed VouShouidworkQ\JICkJyandCOfTlC)llt ... manyQueIUOn, .. you 
can When .. ...." ~I .. have pn5~ 11'18 eumlMr will say "Stop" You ahouId ttliin put 
doWnyoutpencl 

BegtnNCtl'Mtonlyaliertrleexarnlnerhasgtven''''ligrItllol)egWI, Worlotonthetestonly 
In ttle ,pacified 1m • . 00 not 00 bK'" and WO~ on pte""ul lests at an., I,me 

Record )'0" antwere on the up.,,,. an.wer sheel by rang In Ihe llpKe ptoYkfed. 001'101 
NOOf'd your ,nlW'" Of meh In., math on 11'11, que,UOn bookl,t. 

.FIIIn~aoac: •• on'n.an''''''''''' ' 'lfOfyour narneandIheOIn.(In ' 
tOf""/illtorlf~"leo 

• On tM a't&Wtll' .rwtltt De '\,II'. lhal tha MCllon you ... menung II Il'Ie 
same8Stheleslonw~yOvlf.W()rtung . Te8IserelClanhliedbQlh 
brtWnelMbya&aooe~e'hlhe~81ttoNtotMf 

• ODHtW eat.'uty each Quosl1on n~er lAd be lut. IhIt It 18 Ihe 
same uthe number you •• answel'lI"Igon Ihea.nsweraheel 

• FhCllhe ..... apaceerounc!oneallheftwtJa.1lM1.A • • ,C,O.OfE, 
thai • ttte Ame as the _wer you ChOta end blacken II with I 
medU'n~penc:l.IHo. 2orH8J , 

• Makenoatrayrnaruonlhean.wersheet 

Vour 6COtS on eacf\ MellOn .... be ttl. number 01 ql.M,Uor\a an,wetsa eonecTLy. Ana...,. 
"U.WI'ong~flQf lhOM.nOUI.Ulbecount~ .. Wfong 

Wh."",a ... mln""tvt.'''.llgMI,lurnlhap.g.lolh.P,tet.loaPI'OtMrnI. 
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MULTIDIMENSIONAL 
APTITUDE BATTERY 

PERFORMANCE 
GENERAL INSTRUCTIONS 

ThIa~ICOIIUIn •• l'IUITIberotdUl""lt~ . FOI'eaehl'lkYQuwlltl'Qlvennatruc· 
lIoN. ThNe mtructlons d , .. you whit you are supposed to do. T"., ••• .a.o sample pro­
bl,m •• Wflen you have read the mttucllOna and !)On' 0\11' ,he sample problems, you wlU hi ..... 
..,0CIP0rtIofttyl0_que.tIOnIaboutanY'l'IIngthallsn.olClear. AII.,th .. ,lhee..mltler~ 
'Iv,the signal to at.ar1 You Should I~n I~ the~. tile! begin working 

You are allowed NVtf'lI'I'II'Wt" for MCt't Ndlon It is un1lk.ely that you wtI be able to tintah 
.-::hteetlnthtttmealOwed. YouahouldWOtkqJddyfRICO"",",eumanyQuutlOnsuyOl.l 
can When Uyetl tntnut •• MWI pas.1td 'he •• amner wi! 5a)' "Slop" You ahOUld In.n put 
down~l*'C. 

3egWIeechllSlOnty alter ttle eX8lTllner has g""'" lhe&lQl\llIObtgWI . Work 01'1 Ihelesl only 
In the specltled lime DonotOObKt.:IndWOt1tonpreYlOvateslSattnylltM 

AeCOl'd yQ\# antwII S on tM •• p.aratl answer $!'Ieel Cy l6ng In the •• e pt'oVldItd. 00 nol 
f'.ootd)'Our , ",,,,,,. otmlkelnym.rklon thllque.llonbooklet. 

IIOn:c'accural.SCO r ",gOI YOllans~' ~"'Ply crose81t.ntoOnIOlhOIOlOwlngdlrec. 

• F-.ll'ltheaoee .. OfItP'l • .,...wltfsneet1otyourn.meanCl' .... OI .... ,., 
lormdon ~ated 

.Ofttl'\e~ .... sheet. Des ... f81 ... alll\euctlOnyou.,.lTIIRl"QlIll\e 
s.arneaslhelasl onwtuc:h)'Ol,lareWOr1l.II'IgTeslsalooClentifiedbOlh 
byNtMandbyllltQenumrH!rlnlhevPperrigtllCON'lef 

• 0bMIW Clfefuty eaCh QuestIOn numtl8t Iftd be w. th.t n 18 the 
samea.s1he~)'OU •• *"w.,.ngonl'l.lIIIa ... erIl'l8'1 

• FnCI the""'j)IIe8..-ound one ot tM flve"'w.. A, 8 , C, 0 , Ot' t , 
thalia 1he same as the .... wtf yCI.I chOse aM bllcken It with. 
medlwn twdMIe penet. (No. 2 Of HSJ. 

• Makenoaltay'"*""onlhelnswersheel 

• Ifyouwbhto~ your answer. erase the 010 lrI'oYtfcompietoty 

'f046SC01'.onHChMClIOnwtlbertlen"""berO'~8f'\8W(lredcorrec"y . Anewefl 
"",.-ongplilleeorth:)aeleftoutwilbeoountecl .. wratIO 

Wtletl th .... mln.r g ives 1" • • lgnel. lurn t".pag.tolh.Pr.dlc.prottt.m • . 
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...................... 
PRACTICE PROBLEMS 

AeadtnetoMowlngquesltOnSendmar\llf'lIMIIW«l inyourlnswer.neetwhentltuv' 
PraeacaProb6emL 

Ip.U.'-ChOOMOrI.hg"reIOthe'~hIO'lhe"""llealh nO Il¥I',.e"l.tnen", ••• ttlllflgureon 
thelefI.One'lQuIICII'IWlurnedIOIOOkIt"'Ihe'lgu"or'l l"'a1oft, lheotl'lerawouldhlvetobe 
fUCilPlldGve

r
' ____________ -, 

~,~rrecl answerlsA,soA Shoul(sbemirted. TheOlnefs8CDE wOulC nalle 10 be fhppea 

IS 
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IVIUL IIDIMENSIONAL 
APTITUDE BATTERY 

DIGIT SYMBOL 
ThIII .. tmeasur8'yovt~lomalchS~1tInlXf\be(, LootIlI1Naa""" 

1\+ 
• I • 

• • I C I , 
o , • 
E •• 

The COfreet ."sw., II A, Plea 1\ and + .... paired with 1 anC! 8. 

=r 
• 13 
• 2 • C •• 
o • 2 
E 27 

.c:on.ctans .... Ia • • becalAe = stands lor 2 end r lltMdalOl I 

3 = / X 
A 12:; 
B 432 
C 5 e 1 
O. 2 3 4 
E 614 

c:orree1answet .. O,P)t<ausetheayn'ltlOlt = / X tlI.~I.O.tlowowltn 
'\Uf1'Iber.23 ...... lhatOldef 

lV'Ibet·symtlOl'*"s ..... rema.tllhl~lorlhe .... ~les' 

.J ~.,...,.QuesltOn'abOutll'>ct'ask ...... I..,. • ..am~."o ... ~ ,tmor.luty 

36 

University of Ghana http://ugspace.ug.edu.gh



IVIUL IIUlMENSIONAl 
APTITUDE BATTERY 

DIGIT SYMBOL 

A+ · , . · . , C , 4 
D , • 
E •• 

TheCOtreclat'I ..... I$A.$6ICe /\ all(l + ate pa.feO wrth 1 ano8. 

=r 
A , 3 

• 2 9 C 5 • 

~ : ~ 

heconeclenawer.lI,becal.l6. = 51at'1dslor2W1d r .. artdsIOt8. 

J = / X 
A 123 
B .. 3 2 
C 5 8 7 
D. 2 3 4 
E 61 .. 

• tQtYec:lan$..",..D.oee.usel~'V'"boIt = / X ... tonsoc; .. ,edaDovew,tn 
tnumber. 234 ..... Ihal order 

J rournoer'symbOl 0-$ wtI tema.n 1!'Ie SMntI JOI' ,,, ...... 'esl 

o ... "' ...... yQueSloC)l\SAl)Ou1I ... 'ap."lhe.Kam"' .. \o.~ 'lmor. luty 

16 
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Appendlx 1.11 P2, 
MULTIDIMENSIONAL 
APTITUDE BATTERY 

PICTURE COMPLETION 

lneKIIOf""loIIow"'gplckJ'.II"e'."8n~oortanIPlf1.m4alflQ . B81OwM<;l'lpoctul'.at.th. 
,...,tette,aoI1Ivepo .. lbh!lrn .. s.ngparll. VOIIIfe,olO<M\.attheINtchoc ••. A,',C, O,endE, 
andmarit~corr.c:lon8onyOU'at\s ..... e'lheel 

B. T 

C. E 
O. w 
E. P 

thIt .... ofacat.tf'l8~."ttl'l6Ulngparl .. th.E-. FtTheeoneclchOlCeIlC.be~vge 
)t¥'M an E, &net theln'''_ VII,", Itte ... ord EAR IS an E. You would In.tefOfe mark C on the 

'."'t~ahMl 

toOn .. rtI •• ~OfItflItl.'lgnallumthe~andbeOlnwontlnG' . Vouw.tlavete" 
nulaL CQntnM worNng WIll tme II CIIed, WOtkWIg only on thIe Ncllon 0 ' the IU' 

07 
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",pp.,flU." ..... 

MUL TIDIMENSIONAL 
APTITUDE BATTERY 

SPATIAL 
.. I)I,IrpoN 01 tNt 01111 tnt I. 10 find out hOW weD yOU can iH dlIl'~nc" WI I~r •• 

IChproblemlr'llM"'ICOtIMtiotone hgUf8on Ihetefl01 a 'l'flrtleal11M ItICIIIvtllgur .. 
~~I on~ ~~~ are 10 deCide which 01 the INII I!QUI'I$ on the nohl ts the •• m. at the 

OlladQUHhonY 

Ie-V-Lf-I ~-~ 'V'-e -.~-~-

9nB. !he 5a'11e_ "~on ltIe I.n, SO)'OU~ bllck out the se»c,,,.xttoB 
nyouranswersheel. Flgu,. Scan be m,de to IOoIt Itke the ftgur. on Ih. lefl bylurnl ngll 
,to, dlff'rent DOtMon on"", ~ Fog"""', A, C. O. and E are nOltha ~ TI'I~ CM· 
)tbe"' .. 'olOOll .... ell'lollgureonlhelertbrl""""Othen\onlh.p.ege TheywoulCl 
l'te 10 tJe 1II"".d cnt 

rKt<.onll'le'ONOwlngsamg."rob~' TneeorIICt." • ..., .. 'ndoe.'eOIOthenQtttol 

1Ch".-
r------.-A--~.--e~~D~~E~~ 

h --c: 'l::: V--. Y Ie) 

3

7 
'NttIIrIg)"OUl'aMw.n.on""anaweta!'le81. b ...... ,,,.1 1I'Ie1'Untlef of ttl. Ql.Ie.,1On 
Inav8juSlreadlstI'l8same8slt1.~onlhtan .......... neel 

aaq'W!tom 'he ellatTW'el rum 'Ifte paQe ana: beQ-'I_""" ''''''tSI QlAahon Conllnut 
IlmeisC8led. WorttQuoclllV 

I 

p~ 

88 
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Pl1 
I 

MUL TIDIMENSIONAL 
APTITUDE BATTERY 

PICTURE ARRANGEMENT 
H.".,eaomeMUiolp/Ct\lrelfol'youlo.-range lne&Chc:aM,thl'Y.lmtlIedUP3nd }<ouaf9 
IOP'A tNfnlntM "Ohl order so thai IheymakethelflO4l StN'\aoI)te story 

Looke! 'I'1eSeplclures. Put them In 'he right order S() Iheyw.tel.alOtY. 

C~theCOfrtlCtOfH'"Of'''-IOlowongPCIssIbJeorder. 

The tOtTed order" (CI. 1 4 3 2. In frame 1. the moOlt:r J.U:~ r.e r ':.on 5 lrOOMf'li'l hIS bOOts 
Secoftd.1n4.th6boybeglnstotakehl&ltousetBoutofhit~lnth.t1Ilfd8e.ne,tram.3,two 
gll1sfftlmlChoolaclt'r*eNlbeU-boltoml, and In the fll'lal scene, frame Z,aln. a.rnv..hOme, hts tnoIhe1. upset because of his wet and dirtyvousers 

FOI •• ch qUMtJon,""" U.e correCI choice on youf.nl.e'."ML Donotbtglnuntlfh •• II' 
.,.. gtvea the signal. You wlU Nve ten mlnu"'. Continue untl time Is etaec:I 

WAIT FOR THE SIGNAl... 
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Table 1 .Dlstribution of Subiec~ hv AnA GroUDS and Sex 

1 U'.~"''''''''''''''''.I''. 2 ... HBlpe ..... _ 
Oo ....... e ..... _ ... llpo ... '...,n C .. ~!u ..... 
....... .ach_c_el"IIW.ndcomp6e I.,., 

2. ..... 'ccO ... plc, ... , ..... "'~_.,.." •• h"'WIf ... 

::~'::.:··.:7·:.::·.:::::':::."':';::.:1·· 'o"'I>obo_ B.ack ... . he blank "'<Ie 'OOU •• 

~u~u~~~~~· ~.r. I,ll ~ .~_ O_I_~' ,nla,mo'." 

ANSWl 

IG)WQ(v0 .000®0 n@@ 

,O0000 la@®@@<!l u0® 

.000®0 110<900@ 110@ 

.0®0®Cil 1200@®0 1100 

.000®0- 'J~@@@0 :I0® 

.000®0 ,,00000 u00 

.000®0 .. O000O n0® 

' <1>0000 .. 0<30@@ 2t0@ 

, 0<')0®0 .000<30 "00· 

. ,~-,, ~"-'" 

" f" .. ' 
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T.tble 1 _Distribution of Subjects by Age Groups and Sex 

AgeGrou!> 
1 ' .. (16.19yea~) &4 102 186 
2·· (20·2. years) 89 63 152 
3- • (25-~ yn-s) 59 52 111 

TowlS 212 «9 

Table 2 ·Dfetrtbution of Subjects by Schoo" and Sex 

Narne of School SexofSu~ect 

".. Fern ... rOlaJ 
At:;t:::t-.Ac8demy -- 50-- -0-- - -50--

s..,. Moly. Seccndory SdlOO 0 41 41 
Acaa Gm" Sea>ndary Se.- 0 ., 41 
Methodist Univef"sity 01 Ghana 12 20 32 
Unlv&rsityof GIlarw 24 61 85 
west Afnca Secondary School 52 2S n 
Accta Training Colege 53 11 114 
I>l;J:sa -...,," CoI1Oge (El<1ema1 

18 59 Degree . Unrversl~ of Gt1ana~ 
Totol 211 449 
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Table I .Dlstrlbution 01 SubjeC1s by Age Groups and Sex 

AgoG""", 
1-{t5-19 year.;) 84 
2 • (20-24 ,.ars, 89 
3- .. (2$-).4)'!..-s) 59 

TOWIS 232 

102 
63 
52 

217 

To .. 

1116 
152 
111 

Table 2· ·Dlstribution of Subjeets by Schools and St'z 

_",School 

AccnI Academy 
So .. Mary. Secon..., School 
AccnI GorIs' Sea>Mr, SchOol 
Metho<tislunlVetSilyOfGhllna 
UnrverstlyofGhana 
West Afnca SeCOndary SchOol 
Accra TrslrwlgColtege 
AI:.cra 1M><1<.,.' College (Ext.maI 
Oeqree - un,versilyOfGllana) 

SexofSubiect 
M.ale Female 50 - ----- 0-

o 41 
o 41 
12 20 
24 61 
52 25 
53 11 

Ie 
232 217 

"c .. ,,nQj 

~, .. .. 

ToWl -50-
41 
41 
32 
85 
n 
64 
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Tlble 1 .DlatrtbutJon of Subjects by Age Groups and Sex 

Fe",," Total 
jIgoGroup 

1--{t6-19 yean» 84 102 1116 
2 · · (20~2" ye.rs) 89 63 152 
3-. (2$-34 years) 59 52 111 

Totals 232 217 449 

Table 2·· .. 0I.tribution of Subject. by Schools and St'z 

Ac:crIiAcademy 
Saint MIIIYS Seeon~ SchOol 
NxraGril'Secon<Io<yS<hOoI 
.... UlOctiIl uniwrsity OfGhan. 
UmversttyofGhanll 
West Africa SeconDary SchOOl 
kcfa Tralrung Coltege 
kaa WDrkers' Co8ege (Extema( 
Dearee . UnlV8fSllX of Gt\ana) 
Total 

Sex of Subject 

Male Fema'" -50---- 0-
o 41 
o 41 
12 20 
24 &1 
52 2S 
S3 11 

18 

232 217 

Total ·so 
41 
41 
32 
85 
n 
84 
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Tab" 3 .Distributlon of Subjects by Schools. Age Groups, and Sex 

Nameof~ Aae Group Sex 0' Subrect 
.. aI. Fe"- Total 

oIS 0 46 

Acaa AcadMIy 
. 0 4 

0 0 0 
Tol8I SO 0 SO ., 41 

San Marys Secondary School 1 1 
3 0 

Total ., 
1 ., ., 

N;aoGm' SeoondoryScl1oo4 2 1 1 
3 0 0 

Total 41 41 

1 0 0 0 

Merhodlsl Unrvef5jfy ot Ghlln. 2 0 " " 3 12 Q 21 
Total 12 20 32 

1 0 0 0 

UnrverMY 0' Ghana 2 16 34 SO 
3 8 27 35 

Total 2' 61 6S 

1 37 21 58 

west Afnca Socondaty Sdlool 2 15 . 19 
3 0 0 0 

Tol8I 52 25 77 

1 1 1 2 
At:x::IaTrILuntngC<»,~e 2 oIS 9 55 

3 6 1 7 
Total 53 " 84 

Al:.craVVonters· Coftege {EJCtemal 
1 0 0 0 
2 8 3 " Oegree - unrversrty d Ghani) 3 33 15 '8 

TOiaI " 18 59 
Total 232 217 448 

_______ ...1 
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Appendix :s 

T~ble 4- .MANOVA Output on MAS 

r,pe III Sum 

-~ of"""" 
~!lS)'mtlOl 383516 J83516 

-.~ <00' 
PlCtUreComplell()l"\ 34032 38.032 17,. 100 

~ 1)10961 1)70981 '5602 <00' 

p ..... -
22215 22215 '«J 040 

~~~' ""52 "'52 , ... ... 
45721 45721 , ... , .. 

~ 235002 '35002 1)877 <00' 

""" ""'" ,." 006 
Stmll.tI", '5115182 .. m 15m <00' 

~~~ 
471701 " ... " ... <00' 
5810625 17332 11,., <00' 

~:=enoeScale 182486 182486 ." .,.. 
""962 ""1162 " .. .. , 

.". ",",5'- 251276 125638 ... , 00' 
PletureCompiefton 220"'" 1100:0 '992 00' ...... )904101 ,,10$4 2242 '0' -- 140100 125538 '0656 <00' 
:=m~)' 14'" '13' .,,, ... 

251085 1255048 4.573 011 

~:"~~n&IOn 403.100 2)liSl lJ6i5 <00' ,,. ... 04327 10517 <00' .... - 203004 101802 .,.. 013 

~§? .... 
6961138 ,... ... " .000 <00' 

~t~~: 
....... 29412 <001 
38821' 1242 , .. 
13)4112 6842 <00' 

(),g'S~ 1113i08l 4J3 '''''5 PId\.lIt~ Comp6etlon ''"''''' 43J ,,0<2 
Spell. let27612 .,. ' 7 &37 ec.,_ 2858611 4J3 .'53 
:=m~, 525'''' 4J3 ,,-

12181125 '33 27.52 =:nt.1OI'I 7502913 '33 16937 
2709575 433 81115 ..... - 1027781) 433 23200 

~~-
11927485 433 ..... 
148514921 433 ""40 138821675 43J 313357 
410174l1!1O 4J3 ..... , 

p<OO4, ,,,,ng''''~e«)rIo~edalllhalewef{loCCttrOlfOf Type'errorl 
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Append iK 3 

T~ble 4 ·MANOVA Output on MAS 

s.. 

.". 

o.grtS,mOOI 

PfdUreCompietlOfl ...... 
? ..... -
~~bly 

:= 
~=~=­
~~~;ceScaie 

"'""'''"'''' PfctlolteCompfetlon -... 
? ..... -=:eml1)t 
~=rHIIOn 
SIfT'IIIII'i'be. 

~~~~-

Tzre=df 
JBi S16 ~ ----

38032 
1310., 
22215 

"'52 45721 
2350112 
43"'" 
15UU82 
471101 
5810625 
1920486 
3887962 

251216 
22005' 
394101 
1<$0100 ,.,.. 
2S1~5 ....... 
'20'" 203 ... 
6951t3t 
19720910 
no..,. 
1266t824 

"':H1069 4JJ 
916450J 433 
36927612 413 
2t58811 433 

~~~'~5 :~ 
7502913 43J 
27095~ 433 
102ne13 433 
t1'l21e115 433 
148514921 433 

~~~~ :~~ 

M~an S~f~ F s.g p~ 

J63516-·~·~ 
38.032 1m 190 QI: 
1370911 15602 <001 0: 
22215 3443 046 0 
*'52 3888 049 0 
45721 1685 198 QI: 
235092 tl,n <001 OJ 
43004 7031 ooe 0 
654n eo4n <001 1 

!~ ~;6~ :4~~ ~ 
,,1M2 4199 041 ~ 

125638 
110027 
197064 
125638 ,,,, 
12$548 
231153 
64327 
101802 "eo,.. 
..... 85 
M121t 
&334t'2 

25145 
22042 
'7&37 .,., 
" ... 21452 
16 937 
1116 

fu~ 

,,,7 007 
'.92 007 "., '07 
'0856 _00' 

00' ... 
4513 0" 
13605 _00' 
10511' -00' ,,.. 013 ..... <00' 
:$412 -00' "42 200 
6.., <.001 
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OigitSymbol 

Table 5 - ·ANOVA Output on MAS 

sumc;r-­
SquarM 

BelweenGroupe 301237 2 
.",...,Groops 11822193 448 

TOW! 11gz3.430 448 

-ComptetlenlUOn BetweetI Groupt ~26670 2 213335 
WIthu'IOroups n96345 446 17481 

-----,==--,;Be:::_=T::;~~ ...... ==- 8,?j'6i'ii°i;~6 ----::;~"'"8--:;; ... 2 ... ;;o8.--.,......;,----.=--1 

Wllh~=UPS ~~~.~~~ ::: 8.113 

Sm~ 8etween~ 1'8000 2 59.300 
'NIhIflGroups 1182l.l55 446 26.510 

V~·~~rot4» ~~1:: ~ ---"=60" .... =-...... ..-----O=-
WJlhinGrOUlP5 16457589 446 41385 

Tomf 25178.4804 448 
_Grouoo,.375 .• ,. 2" - 9181.708 28.517 000 
WllhinGroups 154534408446 346490 

Totaf 17290982i1 448 

pert;:;:nce 8etweenGrouPS 765.&42 2 

WIltW'lGroups 13i26Q.99a 446 
Total 140026.641 448 

Be1weenGrOUPI11680.205 2 5830.103 
WIltwlGtcups 41422077W 448 028746 

Totm ~25880 . 984 448 
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~t (f)3-V-g..-,. 1J)3.ve~ ...... Dtff_ee(M Itd. Emw Ill· 

~-., - : ;~ - -~-: ---~-; 

Piiin~--,-- 3 

~---

2 
3 

, 
3 

2 
3 

, , 
, 

. J8 
. 173' ,. 

· 0128 
2.11 
0178 

'" ·21' 
-213 

",. 
127' 
. 112" 

" . 127' 

." 

... , .. ... , 
·'01 .. ,.. 
' .00 

:I ;.~. , ,. 
--,- ----

" 58 

" .. .. 
51 

'" " ,. 
32 

" 32 . 
" ., 
43 

" " 51 .. .. .. 

'07 
ooe 
161 

"" 001 ... 

000 
000 

"" ... 
000 ... 
.., 
593 .. ' ... 
593 
90S 

'" ... 
'52 ... 
01' 

'" 
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- I 1113.gegro1.lPS tJll.~g-", IrIINftOIff_uo(' .... t MII. £IftII' ~ , .. -

'25-

." 

.. 

.. ." 
'" 

." "" 
~--=--~--~----------

" 
." 

._...., 
47$' 

.... 
lo.. 001 

'" '" 104 001 

.... ... 
1.12 000 

.1), '" m 

13' ... ... 
·10, ... .33 

>3' '" I 

." .. , ." ... '" .. ... ... . .. 
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I 
0. , 

I 
~ , 

I 
i 'llik 

'I~~~ 
I '~Ii::~~ 
i ' ~~!!l!k 
I ' ~~~ IZl.~ 
I' hh~hl~~~ 

' la~::::g~Ii8~fs 
' &I~~!!~~I~i:~ !! 

I k~~~b~~I~~;:; 11 
' H~!:!;!!~~ '~~~ H 

£ ' i;:~~~~k~k~ I!!i;~ Ii 
.lltjl)Jthl!i Ii II ~ IJ.~ IjlKnuh~ I . ~ 
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.. I 
I 

a. 1 : ~ 

, f ! ~~2~~ 
"\ \ 

~ I i ' ~H~i;~ 

! ' 1'. ~~~k.I1!~~ 
~ \ ,s~s:lhli~~ 

I -~ .. i! \ /"1.1.I'lI.~ I~:'1. i1 ~N'" . C'.!~ . "'<0 ti& 

~ : I k~~~~~~::;g;; II 
S I ,~~~~~g;:l!I!i~~ H 
:. '~~H~H~~I~i:~ H 

' ~ Js j I~j ~J~ Ii ~ i 
jIHIUini~IJ~. H 
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> III ~ ~~ II ~~ 1;; re il l ll~ ~ 
I ;-

~ 1~i:!~~~IHH~i!~k 

: 1~~~~8i~~~ I l~ l1;;il~ 
I 1'1 

: I~:: ~~ :: :~~ ~~~!<;!::~ 

~ 1~~~Hlk 1 ,~~~IHh 
\ I 

;g I~k ~ ~:: ; ,ib ~ ~ k :8~ & 

~ I~ ~H ,I!! ~ 91t~li~ ~ 
i r; 

~ I~~ ~ , I~~ i8~ o~~I~!! k If 

" IH ". 'J.'~~!!~8~~I~1;;~ Ii ~t ~~ h 
~ 10 1 1 ~~~~~::?~!d!~~ U ~~ 

r' r U 
£ , ' j!::~~~~~~:I~Ii:!~~ !! Ii 

: ~ ~! j HU 
;; c! • <-8 ~ f ~ ~ n ~'f 

.. ~ IpUH~ ~ ~jl ~~ 38 
~ hhHIHii id 
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Appendix 4 
Table 9 • Means and Standard Deviations for Age Groups and Sex 

Verbal Sublests 

16·1'3 years 20·25ye.rs 2&.34 yean 

Fem~ ~. . ..i-"'!'!'!- ~Ie - ~ 

InIonnaIlOn 
1461 '530 15.42 Pol 1333 14.25 

SO 490 5.'5 54' 5.68 5.8' 

~sion '396 14.21 1445 '8.82 '5.58 

SO 3.89 3.75 4 '8 495 4.26 

Amtom""" eg, 9 .22 1134 M 1033 98' 
SO 23' 243 27' '57 2.78 

Smllantles 
'6.25 M '544 18.24 15.89 2Il.,g 

SO 446 5.32 492 VO 5.0' 

v~ 
"84 '3.96 1672 1910 21.88 

SO 4.18 625 793 692 6.32 
Verbal Scale 

Pol 64.71 7046 7157 8043 80.47 
SO 14.8i 1882 2058 1883 18.83 

Performance Subtnts 

[J;goIS...-
Pol 24.38 2699 24 .00 2597 23.29 

SO 5 .~ 4.82 5.36 480 4.81 
P,ctureCompletJOn 

Pol 10.01 1091 10.47 1141 12.25 
SO 455 535 4.52 449 4.76 

Sp-
Pol 2245 '8.35 2229 1729 18.88 
SO 10.33 '062 8.73 728 9.03 

PICtUre Arrangemem 
Pol 746 8.55 702 883 8.56 
SO 2.40 2.37 2.33 314 2.90 

Object Assembly 
Pol 8.99 893 7.80 683 7.81 
SO 3.2Il 3.85 295 290 4.20 

Petfotmanc:eScale 
lot 71.31 71 .74 7156 8833 88.80 
SO 18.25 2Il.73 18.72 1304 18.51 

Fun Scale 
lot '38.02 '4221l 143.1e 14878 155.67 1~: 
SO 2782 35.95 31 .25 28()2 21.'0 2 
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Appendix 5 
Standard Scores for MAB-Ghanaian Sample 

~ 
Co II< 5im Vo, V. os PC S':3 OA ,10 lB .. 30 .. 1I 175 57 30 " 32 .. , 

II .. 1I .2 .. '2 .2 26 3. .. 32 203 371 

'" 3. .. .. 40 .. .. .. >2 .. 32 2>t 405 ,. .. " 51 .. 42 182 .2 33 33 37 34 "' 311 
II 56 52 57 .2 57 22& ., .. " .. 34 .31 , . .. 50 .5 47 52 .. 2' 47 " 38 192 3M 
II .. 43 .. 52 .. 75 33 31 .. 38 220 .13 
16 37 40 .5 55 43 71 22 82 .. 38 m 422 
,6 39 53 .. 56 43 50 27 .. .. 3 • 22. .. 8 

II .. .. .2 .. .. .. 27 38 56 1I m 411 ,. .. " .. 43 " 179 .. 2. 56 30 40 219 3M ,. .. 40 '5 55 43 113 .. 33 58 SO .0 , .. SOl ,. 34 " " .. ., 55 "" .. 34 .0 20' 312 ,. .. .. 57 .. .7 190 .. 2. 52 " .0 ,., 311 ,. .. 47 .. .. 47 ,.. .2 .. • 7 58 '0 240 . .. ,. 
" 43 .. 52 .. .. '7 24 s. .. 1&7 m 

I. .. " 51 52 43 53 22 31 37 .. '" 37 • ,. 51 .. " 58 .. 56 30 .. .. .. " . '13 ,. .. .. '2 58 52 200 75 32 52 .. .. '51 .. , ,. 52 50 .. 55 .. ,.7 78 32 58 56 .. , .. ." 
I. 3. 50 " 50 .. 191 .. 20 3Z .. .. 172 313 ,. 40 53 .. .. .7 ,,, .2 27 33 " .. 211 . .. 
I. " 52 51 .. .. '.3 82 32 56 .. .. '44 ,. 51 47 51 54 .. ,.. 50 .. 58 .. .. ,. 54 50 13 55 .. .. 37 .. 50 .. ,., '72 
I. 38 43 .. .. .. 171 55 " 51 5. .. '24 .. , 
I. OS 52 3. .. .. " . .. " .0 .. .. , .. . .. 
18 .. .. .. 52 .. 117 23 20 42 .. .. , .. ". I. .. .. 42 .. " 175 .. 27 . . .. . . '34 ... ,. .. 43 .. .. " 190 53 35 40 5. .& '23 II OS SO .. .. .. '" 57 , . .. 34 .. m ... ,. 

" • 0 '5 43 47 175 .. ,. 3 • 37 .& 117 372 
I. .. 47 .. 55 52 7. 56 ., .. .S 2" ... ,. ., 50 .. .. .. ... 17 33 30 56 .. '34 .23 
I. OS '3 51 52 50 '" 75 43 .. 56 .. 270 ... 
I. .. ., 

" .. .. 73 32 51 .. .. '.3 43' 
16 43 .. .. 58 .. eo 29 55 .. .. 211 ... 
I. 57 57 .. 51 56 23. 75 52 ., 50 4. 2" .,. 
I • .. 52 .. .. .. '" 78 .. .. 50 .. ... 6 .. 
I. 52 47 10 .. .. '" 71 .. 65 .. .. '" 6 •• ,. .. 47 51 51 .7 .. ,. 53 " 52 441 ,. 44 .. .. .. 37 ,., 55 .. .. 50 52 234 ... ,. 

56 57 57 58 52 ". 82 .. .. II 5' '7. 10' 16 55 .. .. .. .. 21. .. 51 .. 50 .. " . ... 
I. 57 .. 5\ 58 57 221 50 .. .. .. .. ... .. 7 
I. .. 47 42 54 .. ". 71 20 .. OS 56 234 .n 
I • .. 00 60 .. '" 7, 31 51 56 58 
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Appendix 6 
Standard Scores for MAB-Ghanaian Sample 

~ 
I ... Ar S1m Vo, V. os PC so:. OA 

361 38 .. ) . SO 30 175 57 30 ., 32 1113 
I. .. 38 42 .. '2 .2 20 3. " 32 •• 3 371 
18 3. " .. 40 « .. 55 .. .. 12 '31 40' 
10 .. 41 51 .. '2 182 .2 33 33 37 34 '" 311 
I. 55 .. 57 .2 57 221 53 55 " 45 34 '01 ... ,. « SO " .7 52 « 2' .7 ., 38 19' ... ,. .. 43 54 .. « 75 3, 31 " 38 220 .13 ,. 37 40 .. 55 43 ,., 71 22 82 .. 38 ,," 420 ,. 

3' 53 .. 56 43 '00 .. 27 44 .. 38 '26 .21 ,. '5 50 ., 54 " .. '7 38 56 3. 226 ". ,. 40 ., 54 43 ., 179 84 29 56 30 40 ". 3M ,. .. 40 '5 .. 43 ,., .. 33 .. SO .0 .01 .11 ,. 
34 ., 

" 51 ., 171 55 .. .. 34 .0 'D' 382 

" '0 .. 57 30 .7 ,,, « 24 52 ., '0 '01 311 ,. 
" 47 .. « 47 " . • 2 55 .7 .. '0 "0 .21 

'0 41 43 54 52 .. , .. « 27 .. SO 42 187 m ,. .. 45 51 52 43 'S 22 31 37 42 m 37. ,. 51 SO 45 58 SO 203 55 30 35 .. 42 210 .,. ,. .. .. .2 58 .. ZOO 15 32 52 SO 42 '51 .. , 
'0 .. 50 .. 55 54 78 S2 58 .. 42 .84 471 
I. ,. 50 45 50 .. ", « .. 32 28 44 172 303 ,. 

40 53 45 « 47 m 82 27 33 45 .. 211 .00 ,. ., 52 51 54 .. '03 82 32 50 .. 44 '44 «7 ,. 
51 .7 51 54 .. , .. SO 44 50 .. 44 44' ,. 
54 .. .3 55 54 231 84 • 7 .. SO 44 241 47' ,. SO 43 .. 43 44 ". 55 2' 51 50 44 22' ... ,. OS 52 3' 80 84 ". 84 ., '0 .. .. ... ... 

18 .. 45 .. 52 .. 111 23 29 42 48 .. '" 37 • ,. 55 .. 42 44 ., ". .. 27 .. .. . . .34 '01 ,. .. 43 48 54 45 ,,0 53 35 '0 50 .. 233 ." ,. 45 50 .. 42 .. ". 57 .. .. 34 .. " . ,. 
'" .0 OS 43 • 7 175 .. .. . . 37 .. 107 37' 

" 
.. • 7 .. 55 52 .0. 7, .. " .. .. '91 413 ,. ., 50 .. 43 .. ... .7 33 30 .. .. '34 '23 ,. 45 43 51 52 SO , .. 75 43 " .. .. '70 ... ,. 
54 ., .. 54 .. 73 32 5' .. 4' 2U ... ,. 43 .. eo .. .. SO .. 55 .. " ." ... ,. 57 57 .. 51 .. '30 75 52 ., SO .. ZO. .,. ,. 
54 52 80 80 .. 221 7. .. 80 .. " ... . ,. ,. 52 47 80 80 " 

,.. 71 .. .5 58 .. ... ... ,. .. 47 " 51 47 .. .. 53 OS 52 44' ,. 
44 45 '" .. 37 55 .. .. SO 52 '34 ... , . .. 57 57 58 " ZZ4 82 42 .. Ie 52 "" &0. ,. 55 52 .. 54 .. "0 .. ., 84 SO 54 ... ... ,. 
57 55 51 58 57 ZZ, SO .. .. 58 54 ... .. 7 

" 
.. 47 42 54 .. ... 71 29 .. .. 58 234 ... ,. 
54 80 SO .. OS .43 71 30 51 .. 58 IT. 
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Appendix 6 
Standard Scores for MAB--Ghanaian Sample 

"f- Ar S.m V.o VS os PC 5";3 PS F, 
38 .. ,. SO ,. I7S 51 30 ., 32 '''' 36' 1. .. ,. .2 .. 42 62 "" 38 .5 32 203 371 .. ,. .. 45 .. .. .. .. 52 .. 32 231 .OS I. 45 41 51 .. 42 ,.2 62 " 13 .1 34 ,n ... ,. 55 52 51 .2 S7 221 53 3S ., .. 34 201 ... , . .. 50 .5 .1 52 .. 24 .1 ., 36 m ,.. , . .. 43 54 52 .. 1. 33 31 45 36 ,,0 ." ,. 31 .. .. 55 43 113 71 22 62 .. 3. m 422 ,. ,. 53 .. .. 43 200 SO 21 .. .. .. 226 ." If .. 50 42 54 .. eo 21 3. .. 38 '" ... .. .. 41 54 43 ., .. 2t 56 '" .. '19 3" ,. .. .. .. 55 43 .. S3 56 30 '0 '01 

,., ,. 34 41 .. .. 41 55 '" .. 34 '0 , .. 31' 
" 5. .. 51 38 .1 "0 .. 24 32 ., .0 2.' 391 
11 .. • 1 .. .. 41 '" 62 .. .1 56 40 "0 ... , . ., 43 54 32 .. , .. .. 21 24 30 42 111 m 
11 .. .. 51 52 43 .., 53 22 31 31 42 ... 31 • ,. 51 50 .. 56 50 203 55 30 3S .. 42 ... , . .. .. .2 58 52 15 32 52 SO 42 .. , ,. 

52 50 .. 55 54 18 32 56 56 42 ". 411 ,. 
30 SO '5 50 .. .. '" 32 .. .. 112 363 , . .. 53 .. .. • 1 62 21 33 .. .. 211 ... ,. .. 52 51 54 .. 203 62 32 56 .. .. , .. .. 1 ,. 51 .1 51 54 .. '" SO .. 58 .. .. 442 ,. 54 50 83 55 54 231 .. 31 .. 50 .. .., 

41' 
10 3' 43 .. 43 .. 111 55 2' 

., 50 .. ". .., , . .. 52 30 SO .. '" .. ., .. 56 .. .. . .. . ,. CO .. .. 32 42 111 23 20 42 .. .. , .. 376 I. 3S .. 42 .. .. 175 .. 27 .. .. .. '34 ... 
" 

.. 43 .. 54 .. '" 53 35 '0 50 .. ... 
10 .. 50 '8 42 .. !II 57 " 56 34 .. ... 
II SO .0 .. 43 .1 175 .. "" 3. 31 'S tn '" " 

.. 47 .. .. ., 18 .. ., .. .. '" ... I. ., SO .. 43 .. '" 61 33 30 .. .. 234 "3 
11 .. 43 51 ., 50 ". 15 43 .S 56 .. '10 ... .. 54 .. .. 54 .. 13 32 51 .S .. 281 .," t. 43 .. 50 .. .. .. 21 55 .s .. .. t .. . 
10 51 51 eo 51 58 230 15 52 ., 50 .. , .. ... 
10 54 32 SO SO .. '" 18 .. SO 56 .. '" .t. 

" 52 47 50 SO 52 ". 11 .. .. 56 .. 2f' '0' t. .. 41 51 51 47 ... .. " 53 .. 5. m .., 
t. .. .. .. .. 37 55 .. 39 50 .2 '34 ... 
10 .. '1 57 51 52 ". 62 42 .. 56 52 211 ... 
18 .. 52 .8 54 56 ". eo 51 .. 50 54 ... ... ,. 51 55 51 51 57 '" 50 CO .. 56 54 ... .. 1 t. .. • 1 42 54 .. ". l' " 33 .. 56 234 I. 54 .. 50 51 6' 11 38 51 56 56 

'04 
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· ~ ~ ~ ~ ~ m ~ Q ~ ~ ~ ~ 

~ 
w ~ N -- W ~ ~ ~ 

~ ~ " ~ 

~ ~ ~ ~ ~ m " n ~ ~ m ~ · n ~ D ~ . m n ~ ~ ~ ~ 312 ~ · ~ ~ ~ ~ ~ m · ~ M ~ ~ m ru · M ~ ~ ~ ~ ~ Q . ~ ~ W ill · n ~ u a ~ ~ ~ ~ ~ ~ m -" D ~ ~ ~ ~ D ~ ~ M ~ ~ 

" ~ ~ n ~ ~ ~ D V D D ~ ~ m 

" ~ ~ ~ ~ ~ m " N ~ ~ M ~ m 

" ~ ~ ~ ~ Q 114 ~ U D ~ M ~ m 

" ~ ~ ~ ~ ~ m ~ v ~ ~ M rn 

" n u D ~ ~ m ~ N ~ ~ ~ ill ill 

" ~ 0 ~ 00 0 n v ~ ~ ~ m m 

" ~ ~ ~ 0 ~ 114 ~ U ~ ~ ~ m m 

" ~ ~ ~ ~ ~ ill U V ~ ~ ~ 4" 

" ~ ~ ~ » ~ ill ~ ~ ~ D ~ ~ m 

" ~ ~ ~ n D ~ ~ ~ n ~ ~ w 

" ~ ~ ~ ~ ~ 173 ~ ~ ~ ~ ~ ~ 

" ~ u ~ ~ ~ ill D ~ ~ 0 ~ ~ m 

" ~ ~ n a 0 19. ~ ~ ~ ~ ~ 217 ill 

" a ~ n ~ n m ~ ~ ~ ~ ~ m 

" ~ ~ n 0 ~ rn u D ~ ~ ~ W ill 

" a ~ » ~ ~ t76 U ~ U 0 ~ ~ m 

" ~ » ~ ~ a m ~ ~ ~ ~ ~ ~ m 

" ~ ~ ~ n ~ m ~ ~ a 0 ~ ~ m 

" ~ ~ ~ ~ ~ ill · » ~ ~ ~ w 

" ~ ~ ~ ~ ~ rn ~ ~ G ~ ~ ill 

" ~ ~ ~ ~ ~ n v ~ ~ ~ w 
" D ~ n ~ u " » ~ w ~ w 

" D ~ ~ ~ » » u » " a 

" ~ g n ~ » m n u ~ ~ a ill 

" ~ ~ ~ a n rn ~ ~ ~ 0 a ill ~ 

" ~ ~ ~ a ~ '" ~ » ~ ~ a ~ 

" ~ ~ ~ ~ ~ ill · ~ ~ ~ a ~ ~ 

" n ~ a ~ u rn · M M ~ « m w 
" ~ ~ u ~ ~ '" " ~ ~ ~ ~ m w 
" 00 ~ u n M - ~ ~ ~ ~ « m ~ 

" ~ ~ ~ * ~ rn ~ g ~ ~ ~ ~ 4" 
" ~ u 00 00 ~ ~ ~ M ~ ~ w ru 

" ~ ~ " ~ u " a ~ ~ ~ rn m 
" 0 ~ ~ n ~ ". u ~ v ~ ~ rn ~ 

" » ~ M ~ a ~ ~ u 00 ~ ~ ~ -" ~ ~ a M ~ « ~ . M ~ ~ ~ 

" a ~ M u ~ u » M n w m m 

" ~ ~ D a ~ m ~ ~ ~ ~ ~ m m 
" ~ D a ~ n '" ~ a ~ ~ u = ~ 

" ~ n a n w m · ~ u ~ ~ m w 
" ~ ~ a ~ ~ ill ~ ~ M ~ n m m 

" u » 00 ~ ~ m ~ ~ ~ ~ n m m 

" ~ ~ ~ 0 ~ m ~ ~ ~ » n m -
~ 

~ 
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n ~ ~ ~ ~ ~ m ~ ~ ~ ~ ~ 

n ~ ~ a d ~ = ~ v ~ n ~ m 
~ w ~ ~ -- ~ ~ ~ s~ ~ ~ 

n ~ ~ ~ ~ u m n ~ ~ ~ m ~ 

n ~ ~ M ~ ~ '" ~ ~ ~ ~ ~ ~ w 
n ~ " u ~ M 217 ~ ~ ~ ~ ~ ~ 

n ~ ~ M ~ ~ ill n ~ ~ ~ ~ w ~ 

n ~ ~ a a ~ m ~ v ~ ~ ~ ~ ~ 

n ~ ~ ~ ~ " m n ~ N ~ ~ ~ ~ 

n ~ ~ ~ ~ ~ m " n ~ ~ ~ ~ 

n M ~ M M ~ ~ ~ ~ M U M m rn 
n ~ ~ ~ ~ ~ ~ u ~ M ~ ~ m 
n ~ ~ " ~ 0 ", ~ ~ H ~ ~ m m 
n ~ ~ " ~ ~ m ~ ~ " ~ ~ ~ 

n H ~ M ~ ~ 17. . ~ M ~ Q m ~ 

~ U H U 0 ~ ~ ~ ~ ~ ~ ~ m m 
~ ~ ~ ~ M ~ ~ ~ V ~ ~ ~ m ~ 

a ~ H U ~ ~ m ~ ~ ~ ~ ~ rn ~ ,. a u ~ ~ u ~ ~ ~ ~ ~ n ~ ~ 

a ~ u ~ ~ ~ 167 U ~ ~ ~ n ~ ,. ~ ~ ~ ~ 0 ~ " ~ ~ ~ D m ,. ~ ~ ~ ~ ~ , .. ~ ~ ~ ~ H ~ ~ ,. U H ~ H ~ ~ ~ ~ ~ ~ H m m ,. ~ U H ~ M ~ V ~ 3 H ~ W ,. ~ ~ ~ ~ ~ ~ ~ ~ ~ H '" ~ ,. ~ M ~ ~ ~ m ~ v n ~ H ill m 

" 0 M " ~ u m ~ v ~ ~ H ~ m 
" u ~ ~ u " m ~ u ~ 0 H ~ ,. ~ M U H ~ m ~ v ~ ~ ~ ~ 

" a 0 ~ 0 ~ ill ~ U ~ n ~ ~ ~ ,. 
~ M H ~ U ~ ~ ~ 3 ~ ~ ill ~ ,. u u ~ Q ~ ~ M a ~ ~ u m m 

" ~ n ~ ~ ~ m ~ ~ ~ 0 u m 

" n n a a ~ rn " u ~ 0 ~ ~ 

" ~ H a M ~ ~ ~ ~ ~ ~ ~ m ,. n M ~ ~ ~ m ~ ~ ~ 3 u = ,. ~ ~ a ~ ~ '" H ~ ~ ~ U 167 m ,. ~ 0 ~ ~ ~ ~ v u ~ ~ ill m ,. a u a ~ u m ~ ~ ~ ~ ~ m ill ,. ~ a ~ ~ ~ '" n ~ ~ ~ ~ w ~ 

" ~ M U ~ U ~ ~ n ~ 0 ~ m ill 

" ~ ~ a ~ 0 ~ ~ M ~ n u m ~ 

" u » M M ~ m ~ ~ D ~ U ~ ~ 

" " ~ M ~ M ~ ~ » ~ u ". m 

" u 0 ~ M a a ~ ~ ~ u m 
" ~ d U ~ ~ m ~ n ~ ~ u -" a ~ ~ ~ ~ ~ ~ ~ ~ M U 211 m 
" ~ u ~ H ~ ~ V M ~ d ~ m 
" ~ ~ a ~ ~ m ~ n ~ n 0 ~ m ,. u u ~ ~ M m ~ ~ ~ ~ d ~ m 
" » ~ u ~ ~ m ~ ~ M ~ 0 ." 
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~ ~ ~ ~ ~ ~ ~ ~ ~ a 0 -~ . ~ ~ a a ~ M ~ a 0 w m 
~ ~ ~ ~ ~ ~ n ~ D 0 0 rn -~ ~ ~ N -- ~ ~ ~ s~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ = ~ ~ 0 ~ m -~ ~ ~ ~ M U ~ M . ~ ~ u m ~ 

~ 0 ~ ~ 0 u m ~ ~ ~ ~ u m -~ ~ ~ M ~ ~ , .. ~ ~ n 0 ~ m ~ 

~ . ~ ~ ~ a ". ~ M ~ ~ ~ m ~ 

~ Q D M ~ a m ~ ~ ~ a ~ m m 
~ ~ ~ ~ M M W ~ ~ ~ ~ ~ ~ m 
~ v ~ ~ ~ ~ 132 ~ ~ ~ ~ M m ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ a M 111 m 
~ ~ ~ ~ ~ ~ n u ~ a M m m 
~ ~ ~ ~ ~ ~ « ~ ~ ~ ~ ~ m 
~ « ~ u ~ ~ « ~ ~ ~ ~ m w 
~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ m 
~ a ~ ~ 0 ~ = ~ ~ ~ ~ D ". ~ 

~ D D ~ ~ ~ m ~ ~ D 0 D rn m 
~ ~ ~ ~ 0 ~ ~ ~ a ~ a ~ ~ m 
~ ~ ~ ~ ~ ~ rn ~ ~ ~ a ~ m 
~ ~ ~ ~ ~ a 163 ~ ~ ~ ~ ~ 163 ~ 

~ a ~ ~ 0 ~ m ~ v a a ~ '" m 
~ ~ ~ ~ ~ ~ m ~ M ~ a ~ ~ -~ ~ « ~ ~ ~ ~ v ~ 0 ~ m * ~ ~ ~ ~ ~ ~ ill D ~ ~ ~ ~ rn m 
~ ~ ~ ~ ~ ~ m ~ ~ ~ a a ~ ~ 

~ ~ ~ ~ ~ ~ m ~ ~ ~ a a m ~ 

a 0 u ~ ~ u m " ~ ~ ~ a m ~ 
a a D ~ a ~ '" ~ ~ ~ ~ a m ~ 
~ a 0 M ~ ~ m ~ ~ ~ ~ 0 ~ -a a ~ ~ ~ ~ ~ v ~ ~ " ~ 
a ~ 0 ~ ~ ~ n v ~ ~ 0 ~ 
a ~ ~ ~ ~ « " ~ ~ n 0 ~ m 
a " ~ ~ M a ~ ~ ~ 0 0 m m 
a u ~ M ~ ~ m ~ ~ ~ ~ 0 = ~ 
a a 0 ~ u u ~ ~ ~ ~ ~ u m 
a Q ~ " ~ ~ m ~ ~ ~ a u ~ ~ 
a « ~ ~ ~ ~ m ~ v ~ ~ ~ ~ -m ~ ~ a ~ D m M a ~ ~ ~ ~ m 
a ~ ~ ~ ~ ~ - " ~ ~ ~ ~ -~ ~ ~ ~ a a ~ ~ a v ~ ~ = m M ~ ~ 0 ~ ~ ~ ~ ~ » ~ w 
m ~ ~ 0 ~ M rn ~ ~ M n ~ m 
m M « ~ 0 u '" ~ n M n ~ 
~ ~ ~ ~ ~ y ~ ~ ~ ~ 
m ~ « 0 ~ a ~ u ~ ~ ~ 111 
m M ~ n ~ a ~ ~ ~ ~ ~ ~ m m 
~ ~ u ~ ~ 0 m u ~ ~ ~ ~ m m 
~ » n ~ ~ ~ m n ~ a ~ ~ m 
~ » ~ ~ ~ ~ 163 U ~ ~ ~ ~ ~ 

m 
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~ ~ ~ ~ ~ ~ ~ ~ u a a -~ ~ ~ ~ a a ~ ~ " a a -~ ~ ~ ~ ~ ~ n ~ " a " m -. w ~ ~ -- ~ ~ ~ .~ ~ ~ ~ ~ 

~ $ ~ " ~ ~ m ~ ~ " u m ~ 

~ ~ $ ~ M U -M ~ " ~ 4 m m 
~ " ~ ~ " u , .. ~ ~ ~ ~ ~ '" ~ 

~ ~ ~ ~ ~ ~ ~ ~ ro " ~ m w 
~ ~ ~ ~ ~ a '" $ M ~ ~ ~ m 
~ ~ u ~ ~ a m D ~ " a D m 
~ ~ ~ ~ M M m ~ ~ " D D ~ m 
W v ~ ~ ~ ~ ill ~ ~ ~ U M 103 m 
w u ~ ~ ~ ~ ill ~ ~ ~ a M rn m 
~ ~ ~ ~ ~ ~ ~ ro ~ ~ a M m '" w ~ · ~ ~ ~ « ~ ~ 8 ~ ~ ~ 

~ ~ ~ n ~ ~ 103 « ~ ~ ~ · m ~ 

~ ~ ~ ~ ~ " '" ~ ~ ~ w · '" rn 
~ a ~ ~ a ~ = ~ M ~ D U ~ ~ 

~ u u ~ ~ ~ ill · ~ u " u - m 
w ~ ~ ~ " « ~ a ~ N ~ ~ m 
w ~ ~ ~ ~ ~ ~ ~ ~ a ~ m 
~ ~ ~ ~ ~ a M ~ ~ ~ ~ ~ 

" a ~ ~ " ~ m ~ n a a ~ ~ 

" ~ ~ ~ ~ ~ ill ~ ~ ~ a ~ m 

" u ~ ~ ~ ~ ~ n ~ " ~ ~ * 
" ~ ~ ~ ~ ~ m u ~ ~ D ~ rn ~ 
~ ~ ~ ~ ~ ~ ... D ~ ~ N a rn ~ 

" M ~ " M ~ m D n ~ ~ a ". ~ 

~ " u ~ ~ ~ m " ~ ~ ~ a m m 

" a u ~ a ~ ~ ~ ~ ~ a m ~ 
w a " ~ ~ ~ u ~ · U " ~ 

" a ~ M ~ ~ D V · U " ~ 

" ~ a ~ M ~ ~ n v ~ ~ " - ~ 

" ~ ~ ~ . ~ ill " ~ · ~ " m m 
" " ~ ~ ~ a M ~ ~ " " = ~ 

" u ~ ~ ~ ~ m ~ ~ ~ ~ " -" ~ " ~ ~ u ~ · ~ a ~ u m ~ 
w ~ ~ " ~ « ~ ~ ~ a u -" ~ ~ ~ ~ a ~ v ~ ~ ~ w m 
~ ~ ~ N ~ U -· a M ~ ~ ~ m 
w ~ ~ ~ $ $ ~ " ~ ~ ~ " m -~ ~ · ~ a a m M ~ ~ V M ... m 
~ M · ~ a . ill 00 ~ ~ ~ ~ '" m 
~ ~ ~ " ~ ~ m M D · ~ · m 
~ ~ ~ D " ~ '" $ D · D · rn 
~ ~ ~ ~ ~ ~ ~ ~ ~ · '" m 
~ ~ ~ " ~ a ... ~ ~ ~ M · rn rn 
~ M ~ 0 ~ a '" ~ M ~ M · ~ m 
~ ~ ~ ~ ~ " rn u ~ ~ ~ ~ m m 
~ ~ u ~ ~ U 103 n ~ a a ~ m m 
~ ~ ~ ~ ~ ~ 103 ~ M ~ ~ ~ m m 

-
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~ u ~ ~ » ~ ~ ~ ~ m m 
~ ~ ~ ~ ~ ~ '" ~ M ~ U ~ m m 
~ M ~ ~ 0 ~ 155 ~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ n ~ 117 N a ~ ~ ~ w ~ . ~ ~ M ~ - ~ M ~ s~ ~ ~ ~ ~ 

~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ 0 a D m ~ ~ ~ ~ 0 ~ ~ 

~ « a ro M ~ W ~ M ~ ~ 0 m ~ 

~ u ~ ~ ~ D 157 ~ ~ ~ M 6 ~ W 
~ ~ ~ ~ a ~ M ~ U M 6 211 m 
~ » a « u ~ ~ ~ ~ M ~ m m 
~ n ~ ~ a ~ 161 M ~ « M ~ 211 m 
~ ~ ~ u ~ ~ m ~ ~ M 6 M ~ 511 

~ » « ~ ~ ~ '" u a ~ ~ ~ 171 ~ 

n D D ~ » ~ 111 ~ 
,. 

~ ~ ~ ~ ~ 

~ u a 0 a u '" ~ ~ u u n m m 
n ~ a ~ » ~ 155 M ~ U n ~ 18. ~ 

~ · ~ ~ u · ill 6 ~ n ~ " 171 m 
21 u 0 « ~ U 171 M ~ U n ~ ~ -n ~ ~ ~ ~ ~ 155 ~ ~ 3 ~ ~ m w 
n ~ ~ « U ~ ~ M » ~ u m ~ 

n ~ ~ ~ « U ~ ~ M M ~ 171 W 
n M a ~ U 0 0 M ~ « ~ '" ~ 

" ~ n ~ M n ill ~ n ~ ~ ~ m m 
21 M ~ ~ u ~ 14' n 3 ~ ~ ~ ID m 
21 ~ ~ ~ M ~ m ~ n ~ ~ ~ 

n u · ~ » ~ m ~ ~ n ~ ~ = ~ 

" ~ ~ « ~ ~ m ~ · 21 ~ ~ m -~ ~ D n ~ « ~ ~ ~ D ~ ~ rn m 
21 6 ~ ~ ~ « '" ~ M U a a ~ w 

" ~ · ~ U D m M a a ~ 0 ~ 

" ~ ~ ~ ~ ~ ill a a 6 ~ 0 - m 
~ ~ ~ 0 n ~ 157 a ~ « ~ ~ m m 
n M ~ 0 u « 155 ~ ~ « ~ « m 
21 ~ ~ ~ a ~ ~ M U a M m 
n · ,. ~ » ~ '" ~ · 0 ~ » -n · ~ « · ~ "6 ~ a ~ ~ 0 21' m 
n a a ~ · ~ 171 ~ n a a M m m 
n a ~ M » ~ ill 0 ~ ~ ~ ~ m ~ 
n ~ M 0 « · ~ ~ ~ u ~ n 157 m 
n ~ ~ « « ~ m n M M M ~ ~ 
n a · ~ » ~ ~ ~ M M M ~ -n ~ « » M 0 m ~ M ~ ~ ~ 155 m 
n · D ~ ~ » m 0 M 3 V D 171 m 
n a · ~ » ~ m 0 · 3 n D 116 m 
n D ~ ~ » ~ m ~ ~ 0 ~ D ~ m 
n D D ~ · « m 6 ~ U M n m w 
n M M ~ ~ M '" ~ 

,. u u n m m 
n » a « « ~ m « ~ 0 u u m m n ~ · 0 · · rn ~ u » ~ n 157 m n a ~ M » ~ 0 ~ ~ u ~ m ~ 

~ 
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~ ~ M M M ~ ~ ~ ~ ~ 0 m ." 
~ ~ ~ M U ~ rn ~ ~ ~ ~ M m ~ 

~ ~ ~ M ~ ~ ~ M n ~ ~ ~ ~ 

~ ~ ~ ~ ~ , .. ~ a u ~ 0 m ~ 

~ ~ M ~ ~ ~ m ~ ~ ~ ~ 0 * m 

~ 
w ~ N ~ - ~ ~ ~ ~ ~ ~ ~ 

~ 0 0 ~ ~ ~ ~ ~ M 0 m -~ 0 D ~ ~ ~ ~ 00 ~ ~ ~ 0 m ~ 

~ ~ ~ M ~ ~ ~ ~ Q ~ 0 m ." 
~ ~ ~ M ~ ~ ~ ~ ~ ~ ~ ~ ~ m 
~ 0 ~ n ~ ~ m ~ ~ ~ ~ M m ~ 

~ 0 ~ ~ ~ ~ n M ~ ~ ~ '" -~ ~ ~ ~ M ~ 0 n ~ n n rn 
~ ~ ~ ~ ~ ~ m v ~ 0 ~ a ill 
~ ~ ~ ~ ~ ~ 167 V ~ ~ ~ ~ ~ 

~ ~ ~ ~ D M - 00 M ~ ~ ~ rn ~ 

~ n « n u ~ m n ~ ~ ~ ~ 167 m 
n ~ a ~ " ~ m . n ~ ~ ~ m m 
n ~ ~ ~ ~ ~ rn M ~ 0 M ~ m -~ 0 ~ ~ ~ ~ 112 ~ M « ~ u m rn 
~ ~ ~ M ~ ~ m ~ ~ ~ ~ u '" -n u ~ ~ " ~ rn N U 00 v ~ rn ~ 

~ M a « « ~ 176 ~ a 0 ~ ~ m m 
~ u ~ M M ~ ~ ~ ~ ~ ~ m ~ 

~ ~ ~ ~ U D 00 ~ M ~ M m 
~ ~ ~ ~ ~ u ~ ~ ~ ~ M ~ ill 
n ~ u ~ 0 ~ ~ ~ M ~ M ~ ~ 

n ~ « M M ~ 173 ~ ~ ~ n M m rn 
~ ~ ~ 0 ~ ~ m ~ a ~ ~ M W ~ 
~ M ~ ~ n M m ~ ~ g ~ M 153 m 
n ~ a M ~ ~ 17t 0 a ~ v 0 ~ m 
n ~ » ~ ~ 0 1U M ~ 0 ~ a ~ ~ 
~ 0 ~ ~ ~ ~ '" ~ M « M ~ m rn 
~ ~ ~ ~ ~ 0 ill V ~ a ~ ~ m ill 
~ M ~ ~ M ~ m ~ a u ~ ~ m ill 
n u ~ 0 ~ ~ m ~ ~ v ~ 0 m m 
~ ~ ~ M M ~ ~ ~ M ~ ~ 0 m 411 
n ~ ~ ~ ~ ~ ~ u ~ ~ ~ m m 
~ 0 ~ ~ ~ ~ Q ~ 00 ~ M m ~ 
n ~ u ~ 0 ~ m ~ ~ ~ ~ M ~ ~ 
U Q ~ 0 M ~ 113 N ~ " M ~ -u ~ ~ ~ ~ M rn a ~ ~ ~ 0 m m 
u ~ ~ « ~ ~ ~ ~ ~ 0 ~ a m m 
M ~ ~ ~ ~ ~ 136 0 ~ ~ M ~ m ~ 
u 0 ~ ~ ~ ~ ill 00 ~ M ~ » m 
u ~ ~ ~ D ~ m 00 ~ M ~ ~ rn ~ 
M U ~ ~ ~ ~ m M a 0 ~ u m ~ 
M ~ U ~ 0 ~ m ~ M M ~ M ~ ~ 
N ~ ~ ~ ~ ~ 113 00 ~ M ~ M m ~ 

~ ~ 0 ~ ~ n a n ~ ~ w 
~ ~ ~ ~ ~ ~ ~ 0 ~ 0 m 
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~ ~ ~ M ~ M N ~ ~ ~ a ru 
~ a ~ ~ ~ ~ ~ n n 0 M · W ~ 

~ a ~ ~ ~ 0 ~ ~ ~ ~ · · m 4" 
~ a ~ ~ ~ 0 ~ u ~ · · m 4" 
~ ~ ~ ~ a ~ m . ~ ~ ~ 0 m * 
~ ~ ~ ~ ~ ~ m ~ 0 ~ · ~ m m 

~ 
w ~ N - ~ ~ 

~ 
AA ~ ~ 

0 ~ ~ ~ ~ ~ ~ ~ ~ ru w 
~ a ~ 0 ~ ~ m N ~ ~ M ~ ~ w 
~ ~ ~ H ~ ~ 13S 0 ~ ~ ~ n ~ m 
~ ~ ~ ~ ~ M m " « ~ ~ a ru -~ ~ ~ · ~ ~ ~ 0 ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ n · ~ ~ -~ N D M 0 V rn ~ 0 ~ ~ ~ m -~ H a · ~ " 17. ~ ~ ~ ~ ~ ~ 

~ ~ D ~ » ~ '" ~ ~ M ~ II '64 m 
~ ~ ~ a ~ · ~ ~ M H ~ a m w 
~ ~ D · a M m ~ n u n a '" rn 
~ ~ ~ n M M m " ~ ~ ~ ~ m w 
~ ~ M ~ ~ · '" ~ ~ D ~ ~ ill ~ 

~ · ~ ~ D ~ ~ ~ ~ ~ ~ « 
~ a ~ · ~ ~ « M ~ ~ « ~ 

~ H a · ~ D ~ ~ ~ ~ ~ m 
~ ~ " · a ~ ~ n u n a 16' m 
~ ~ D ~ ~ ~ ~ n M n ~ m m 
~ ~ ~ ~ ~ ~ m ~ " · M ~ m * ~ M D ~ D a '" a n u ~ ~ ~ m 
~ ~ ~ · ~ ~ m .. 0 ~ ~ ~ m ~ 

~ ~ ~ ~ ~ · '" ~ ~ " ~ ~ ill 
~ D N ~ 0 v ~ " ~ ~ ~ m ~ 

a · ~ ~ ~ ~ ~ 9 " · ~ ~ m ~ 

a ~ " · ~ ~ '" ~ ~ ~ ~ ~ ~ m 
~ ~ " ~ ~ ~ ~ ~ ~ u ~ » m m 
~ ~ " ~ ~ ~ m H ~ M ~ M m 
a M " ~ ~ ~ ~ M 0 ~ M m ~ 

a M a a a M ~ ~ ~ M ~ m m 
~ M a ~ H a 171 ~ ~ 0 ~ ~ m 
~ · ~ · ~ ~ m ~ n ~ M ~ 

~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ m 
a · ~ ~ a ~ ~ " n ~ ~ ~ ~ 

» D D ~ 0 ~ rn .. 0 ~ ~ ~ 

» II 0 · ~ · '" ~ ~ ~ ~ ~ ~ 

» ~ N ~ 9 · " 0 ~ ~ ~ m ~ 
a ~ " H ~ » ~ " » 0 ~ M ~ 

n u . ~ M ~ 184 H n ~ ~ ~ ~ m 
n ~ ~ u ~ ~ Q " ~ n II m ~ 
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