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. A'bstract
T G o . )
This study-‘wasj designed so that'“resu:;9 from the

5
LI 1

'ﬁst\could“

.

cgmputer administration‘df‘a grodp\intelligenc

‘be compared with ‘the resulps of the usual pencil and paper

administration of the sdme test. . A total of 40 adult
students : 'at ,’ther . Alberta Vocational Cenere were

administered 'the Verbal subtests (Information, Arithmetic,

)

Vocabulary, . Comgréhension, | Similarities) off , the

Multidimensional Aptitude Battery (MAB). . An Apple IIE ‘
-z 0 '
microcompﬂter was xﬁseﬂ t0gadminister the MAB to 20. of the",

- subjects whfle the other 20 vere administered the MAB in

’ the usual};gencil and paper manner-. Results were analyzed

-

using a one-way analysis of variance comparing 1nd1v1dual

subtests ‘and theMVerbal IQ. Results indicated that there

o

- were " no ) significapt. d erences between . test scores

'obtained throu§h computer administration and test scores

"obtained through pencil and paper admlnistration. "
" All ,subjects in this study were also administered the

"fpllowing Verbal subtest$ of the QAIS-R: Information;
' | .

Arithmetic, Vgcabulary, "Comprehension, Similarities. A

correlation matrix was developed comparing MAB computer
‘ \3 : - . ‘ .

subteh@s and IQJ'scdre, with the correspondingi WAIS-R
subtestb ‘and IQ score. "Thi's was also dqne for the MAB"

- pencil and ,paper 'group's subtests and IQ score, and the

} ¥
\

Jiv
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 ¢orresanding WAIS-R subtests . and IQ stre; In' the MAB

written -and WAIS-R correlation matrix.v‘the Vﬁcabulaqy

su{tests. ¢orrelated at ;BI}“ and the Vefbal IQ: scores

.: correlated at .83, \Gn "the MAB compu;gr”‘éhd WAIS-R

correlation matrix, the\Vdcabulary subteéts cdr:elated at .

.85 while the Verbal 1IQs correiatgd .at. .86, Thé

correlationé_ in ' the MAB éomputerland WAIS-R matrix were

slightly higher‘ than the gorrespéndiné §orfélations were

uih 4th¢ MAB written and WAIS-R matrix. There was no

| fsignificaﬁt‘difference'between these c;rreiaticng. |
It- was found ;Hat:, | "

(1) The Verbal uﬁsubtest' of the MAB can be

»

- 'successfully.cbmputerized.
—~ “(2) There wés no ;ignificant difference.bgtween
the'meéns of' the computer, and pencil and paper groups;

| '(3) Thefe was no . sigﬁificg;t difference ‘iﬁ

predigtive yalidity,/(to WAIS-R)“of computerized or ‘pencil .
and paper ‘versions of the MAB, |

‘ . ‘(4) While predictions of individual WAIS-R subtest

scores' should be. done wigh caution, thé VerBal' Id

determined by the MAB\is quite eomparable to that of the

WAIS-R,
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\ .
‘\\ | .
. \ ‘ Introduction
. ' g :
Introduction to t g~Prob1em . . ‘ N .

: ¥,
The Wechalew Adult Intelligence {Scale - Revfsed
(WAIS-R) is a widely used test of intelligence for adults.
It is intended for uae with individuals aged 16 yeare and
.oidet. Sixty to 90\minutes of time by a tfained examiner*
is usually requiredy\_o administer thg lf different
subtests of the ‘NAiS—§\ to one indivi’hal | Thus, thel
WAIS-R 1is not‘us;d as routinely as it might be as it is a
costly procedure in. terms of  the’ time required lny_a‘

3

" trained professional. *
The results‘ of the ‘WAIS-R are often used to help‘
individuals' make decisions about their educational and'
uocational plans. . At théfnlberta Vocationaerentre (AVC)
‘“in Edmonton, thf WAIS-R is sometimes used in conjunction
with _other tests to help individuals of all intellectual
levels decide upon their vocational plans, howeVer"not all
prospective studente are teéted. If information about
inteliectual ability, as revealed by intelligence testing,
was aVaiiable to all aoplicants, it is'poasible that some
nindividuals might reassess their goals and educational

plans. Individuals who place in the_educable mentally



e

; renge (60 - 80 IQ) are. gncour.nged to take 8.

}progrem 't”' which ltreeeee o leernina through

treining-on the—job as oppoeed to ecedeuic progre@ming.
In fect. - governmeht epvneore;ip for this ‘pe;ticular
prba;am (Treneitionel/Vocationel) s edntﬂngentw upon' a
'WAIS-R score falling in the 60 - 80 range.'-

The Multidimensional Aptitude Battery (MAB) was
released in 198&. It was designed to provide a convenient‘
objectively -gcorable meeeure of general . eptitude or
intelligence,‘ "The strutture of the MAB is almoet the same
, a8 that  of the WAIS-R in that it has five verbal and five
performance subtests, and these yield Verbal, Performance,

"

and Full Scale ‘I:Q. ..scores, The author of the”MAB,

'Douglas N Jackson, states'fhat 8 serihds, rawback 6% h
WAIS-R is that it must be administefed in
traieed"piofessipnal. The MAB was designed t it cen
be adminisiered fhrough economical group pﬁogedures and

“the . scores obtained are:equal or similar to those obtained

Ty ‘ : S

. on the  WAIS-R. The MAB appears to be a much more cost
efficient test, | -

The MAB was designed to measure the nge abilieies 5t
abti;udes 'ae .the WAIS-R,—The amount of time required to
:admiﬁister the MAB is one hour and 40 minutes. The MAB
Manuai.;sugges;s that‘ode exeminer ean‘administer the test

to 25 respondents at one time. As well, the examiner does



v

dool the examinor who
) ' : ‘ o ; VE SR
cdninistors the WAIS-R. The MAB can be administered to a
‘ P W ' \ \ ‘
group of -people much more economicslly. If scores

obtained od the MAB do not dqiffer signfficsntly from those

obtsineol o} the WAIS-R;'tﬁe’test‘will be useful in helping

"students /t' the Alberts Vocational Centre make resiistic’

educational plans. - | ' | |

| In 1984, Calder & Varnhagen developed a program to
| administer amd acore group tests on microcomputers. ,If a

m’crocompmter can be uséd to administer the MAB it will be‘

:co omicelly advantageous. Obviously a testing clerk will
nov‘ ‘be reouired. \ Also, smbjects could be .tested
individually with little eXpense. A limitatiom'of thd’

Calder/Varnhagen_ program  is that . questions that include

.graphics cammOtl be administered. In‘ this study, the

subtests in the Verbal battery of the MAB ‘were’

‘ administered on a microcommuter. These tests were judged
suitable for microcomputer‘administratiomk.\To demonstrate
the affect of the Mcomputer' in test adm&n%gtration, the
subtests in the Verbal battery of thef/ﬁAg "were also”®
administered iP~ the usual pencii and \paper fashion as
describeq in the MAB Manual. In the MAB Manual Jackson:

@htates that the Wechsler scales have become the standard—,‘

'upom, which new tests of intelligence"are appraised.

Scores obtsimed on the two different administrations of
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~

uhc “MAB weme‘\conpl;ad wtthwtcaru'~0btt&nvd Gﬁ~th'

subtcltl of the WAIS R.

v St nt of Pr

‘ This atﬁdy- was designed to see vhether.

- -

computerLzation of a §roup test affects 'perfo‘rmam;c‘.'~
Specifically. the following quoutions were aoked } o
1. Is it possible to administer the MAB test using the.

Microcomputer Di;ggostit Testing Project which was .°

-

~developed by Calder/Varnhagen? - TT
2. Do subjects taking the MAB test on computer receive

different scores than subjects taking MAB in the. usual

pencil and paper_manher?
3. ' What is the relationship of the differépt

.presentations of-the MAB to the WAIS-R scores?

" 4. Is  there any significént difference betwesen the
- . S ’
relationships? ' :

Limitations | o » ‘ - -

The Alberta Voéatiqnal ’éentre, is described éé .8

school for the sociélly, economically, and educationally
disadvantaged aduft. Since students from:this séhool‘were
thé subjects 1nvolved in this study, care should.jg taken

in  generalizing -~ the results to the ov{rall adult

/\//

population,
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' Chapter II7

, {
Summary of the Research ,
‘/ R . @ h ) N - ! . ) . ’ '_

9 . Al

: WecHsler Adult Intelllgence Scale Revqsed ‘L

The Wechsler_ Adult Intelllgence Scale -. Revised'
(WAIS—R) vis'.an-,intelligenCe‘ test';whlch should only be

-ddministered by 1nd1v1duals thoroughly tralned in 1ts use.

«

Rigorous standardlzed procedureS‘”as‘ descrlbed in “the

i e

WATS R Manual are-to’ be adhered to durlng admlnlstratlon.yyx“

1

| Wechsler has deflned 1nte111gence tests‘ias~;...sets of

¥
standardized f éégstions ~ and tasks-_ for assessing ‘an

individpgl's potentlal for purposeful and useful behav1or

. . k
1 Q . > 2

'(p;7?; -The,»WAIS -R . can be admlnlstered to 1nd1v1duals l6j

, o & 4
yeanS“.and,older,: To admlnlster the eleven subtests of the

\\

WAIS%R,‘ 66’ to 90 m1nutes of time is usuéily requ1red Ie '

'»ise recemmended‘ that 3tne entlre'test beﬂadmlnlstered 1n“a
.single sessiony:-= s;f \ .

The WAIS-R (1981) _is" a »revf's”ion‘ of th_e'er’ig’i‘na-l
Wechslefv bAnuit" Infelligence Scale (WAIS) wniéh"was{'
o publlshed in”1955°  The WAIS was a descendant of Form 1 of
'nthe. chhsler @ellevue ’Intelllgencev ‘Scale of 1939 The
'WAIS-R Menual 'reports that _the‘same 37besxc factors are
neasufen. b;?';he"WAIS;R'kas fneree‘neasufed byvtne'WAIS,

. SRS : R e
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- . . ) . [ .
: These - include a verbal compnehinsion‘factor; a perceptual
. ‘ i . N ‘ ‘ ) N ) ‘ ‘
organization factor, - and a memory factor.

. / ~

' .'Cue;din (1959) reports that the WAIS "...will serve

Y

as 'a._crﬁterion of validity for nearly all newly proposed

measuresf of intelligence™ (p.551). Jackson (1984) élso
. R | R | | A
' pays tribute to the WAIS-R: "...a new adult measure of

géneral ;intelleccual abili&y could hardry'Be expected to

be accéptaBle if its correlation with the WAIS-R was low"
S s ‘ .
(p.5). | o

. - . : o . . . . il.
The WAIS-R is the most widely used instrument for
i : ’ [ ’ :

assessing- the intellect of ‘an  adult. Entrance- into
" various ‘government sponsored  educational/vocational
programs 'is,‘often~_débendénth.upbn/a WAIS-R score falling

within fé 'particulaf :ange;"Currintly, there is no dthern o
~instrument that reveals 'a profi¥e>.-of  aptitudes . and //
3 B Q | , ] . W . :

abilities _for adults -like that of the WAIS-R. The_méjor.///
drawback of ‘the WAIS-R .is ‘that it must be individually / -
‘administered by ‘a trainéd professional. It would be u?76

“much more widely if-it was not so costly in terms of | he
’ : . . . AR
. . /
amount of time required by a trained professional. . //
T s . M . v ) . . 4

/

o

Multidimensional Aptitude Battery ' } o f,

The Multidimensional Aptitude Battery (MAB) was
published in 1984, The MAB “was designed to prgvide an.
]

Lo ' . . ) [} .
'..}objegtivelyv-scorable ‘measure of general "aptitude or

-

o
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intelligen;e  iﬁ the form of a profile céntaining five

'verbal.’ahd five vpérformaﬁ;evvgubtest scores" (p.5).. The

MABi yiélds é ‘Verbél; Performance, and Full Scafe-IQfapd
~can be administered‘ in\‘appfoximately one héur and.AO

E\minuges. Groups of up to 25 can be admiﬁistered the MAB

by a single tester and jthe questions are multiple choice..

The author, Jackson, claims that the MAB measures the same

abilit%gs ‘as does the WAIS-R even though the content,
administration, énd response formats differ. The design

 of,-thé'\MAB is Qéry similar to that-of the WAIS-R except
" that it is admihiStéred through gfﬁhp procedures. '

)

)
S

The "MAB was equated to the WAIS-R by usifg a

'

&heterogeneth‘ sample of © 160 ‘resandentgf_”
[ . . . o

occufred‘ in, two stages—-first,_at‘thé subﬁg;iﬁ
'secoﬁd, "at the sﬁmmary . scale Ievél, sé?érgggl
Vérbal Scale, . Pe}fofmance Scale, an&'Fuli Sc;1;fH(ﬁz56)gifa ;
To evaluate these WAIS-R equated MAB norms, pé&ﬂébiii¥y" E

3
v

sampling of high\,scbools was employed -and SQOOJStmdénts

wére tested. The aferage IQ fof these students was 103
USingA;Epe WAIS-R equated MAB norms. This IQ scoré,Awhichﬁyff‘

is 'slightly“ above average; is‘probable'considering that
those of

lower ‘intelligence usually drdp out pfiofvto
reaching high school,

No " studies - were found in the literature equating the

¢

“MAB to the WAIS-R. Jackson reports a study of 145



individuals iﬁ the MAB Maﬂualfin which corfelqt;oné Qith
the WAIS-R were $9A, .79;‘Jand .91 fsr' thé;QVerbéli
Performance, énd Fuli‘ Scéie IQ's reépectively:‘ He‘aléo
repbrts correlations of A82 .82, aﬁd~ 87 for the Verbal,
Performance, and Full Scale IQs of the WAIS and WAIS-R.

"~ Jackson concludes that ,"...883um1ng a group test  is

appropriate \fOr vthe‘ respdhdent, the MAB is as reasonable
“an alﬁefnafive tq tﬁs WAIS R ‘gs is" ‘ WAIS R an
'alternatlve to the WAIS" (p 48). ‘

The MAB Qis a hlghly prom131ng test./'If individuai
subtests an*Q scores. correlate hlghly with those of the
WAIS-R, it could be used routinely as it is not a costly.
lﬁrocedure in terms of the time requ%red by a profe381onalu

The. structure <(multiple 'choice) makes its scorlng more

objeptive. than " the WAIS-R,, and it also allows‘ for

administration by a computer.

!
Computer Assisted Testing

In recent years, .a number " of artlicles . have
published about’ computer assisted testing. Issue

been identified - and  must be consideredé//beforgf
psychologists shduld ’administer"étandardizedf//ests on

ot

computers. ' S ; . . -/

Sampson = (1983) identified potential 'brbblems:“of‘
_ , T b ' Lo
computer assisted testing and assessment: 1. Inadequate

o
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provision ° for  human . factors. ' Individuals. may‘

misunderstand the instructions or may have diffiaylty in

'

freading -and understanding thevltems. ‘Pressing the wrong
key‘ion the keyboard will result 1n)an error., aThese.types
~.of .errors could affect the validity of the test results.

2. .Inadeguate client screening- The computer W111 not

\

detect dn individual who is in crLs1s, and. unable to

Jespond  to. questions af~—the current' test session. 3. '

Confidentiallty of records. -Computersxmake unauthorized

'access -to. test results much more poss1b1e..~4. Inaccurate
generalized . test ihterpretatious. ‘ ”Computer
interpretations “eof test results can be too- general and

’dpossibly mlsleadlng.\\ 5 Inapproprlate norms for computer-

administered tests. Most\\ests currently adm1n1stered ‘on

computer were developed and no med w1th test result§ that

& _ : et
were obtained‘, from ,'the usual encil  and paper
administration} ,'Differences in the mode'o -administration.

rmav make‘, the norms‘ for pencil- and’ paﬁerg‘tests

inappropriate for 'computer” dm1n1stered tests.l 6. Staff
registance = tq computer‘ systems. Profess1onals, in
_general have r531sted the use of computers in assessment

_even though thelr c11ents have responded favorably.
1 'Positive beneflts of computer agsisted testlng citedh'

by Sampson ‘were: - (a) Better client response to ' the

testing situatf\\ Computers have ' been criticized for
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ity

havingd a -dehumanizing effect on clients, Studiesﬂhave:

shown that this. is "not the case. Subjectg_ find the

computer appealing, especially for ‘semsit}vei interView
topics. *(b) Cost effectiveness;,i'Computers have the

T Lot

potential ‘to be much more cost effective than traditional

+

testing 'methqu.b‘As we become gofe‘familiar with computer

s

assisted testingphlt will become even more cost effective.
(c) The ablllt; of the computer to do 1nteractive testing.
Computers _have the potential.to.llmit test administration
to Eitems ‘that - are. appropriate to the indiq;dualfheing
| tested.‘ Items”hthat<'are too difficuit or'toe simple, can =~
" be skipped Kd) The generatlon of ancillary test data.
The .computer is capable of recordlng data on how. items are
completed, | This type of 1nformat10n can give clues as to
how the. data} should he interpreted whether re-teatimg\ 'C
shoald - take wplace, etc. (e) More efficient use of’staff |
time. The computer -can handle many of the: clerlcal tasks,\;
thus making more ttme ‘available forﬂmore complex\duties.
(£) | More efficient " and  accurate scdring; ._Computers
- require -less time te scorevtests, and they are also mofe"
'accdrate. ' Scoting :time is redueed;* thusv aliowihg for
_immeddate test[interpretation,. (g) Redueed érror ratés tn
scering‘”andr admidistration. COmpUters scere tests moret

:accurately than do examiners. - Also, examinees can not

make the error of‘marking‘the answers in the wrong spot on



o

'the answer sheet. (h) Val dity of interpretation “of

1

s
4

results. . Computer interprete reports are as valid and

reliable as clinical judgements (i)‘Potential assistance

to persons with visual and)or auditory handicaps.
Special%zed attachments to computers can allow indiv1duals
with auditory, visual, .and physicgl handlcaps to Pe tested

with minimal staff assistance.

Brown «(1984) cites ‘the eeme advantages and

.disadvantages to computer assisted testing as does Sampson

(1983). ‘Brown agrees thet -normative data .should be

‘created for computer administered tests rathér'thamﬁMsing

-

the norhé of tests that were developed from data gathered,

through pencil and paper adminlstratlons.
Several other studies such as Ward (1984),ﬂBrze21nsk1

(1984), Hamblegon et.,al;.(1983), Brantley (1984%), Collins

(1984), cite the same advantages to .computer assisted
' testing as do Sampson (lﬁﬁiﬁyand Brown (1984)."’Sampson

: o " i~ - . .
~and ' Brown . clearly ' state ,Ehe need .for renorming if

standardized tests are to be;administeredfon a c0mpute}.l
Psyc-Systems (1984) of Baltimcre, Maryland market a

number of standardized tests for use on a m1crocomputer.

These 1nc1ude such tests 'as the M;nnesota Muftlphas1c

‘Inventory, ‘Rorshach, Self Directed Search, etcﬁ More

Personalffy InventOry (MMPl), Career Assessment Systems,

Medical =~ History Survey, California Psychological_f

n o
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/ .
tests are currently being .put on computers by this

company. The norms Reing used for these instruments are

the hormq ‘which were deveiopéd by their authors in their

péncil and paper formats.,

The potential benefits of computervassisted'testing

"certainly calls - for more researchr into .the results
R i . - '

obtained from this type of testing. ' Standardizéd tests

which/ hpye been normed with- data obtained from pencil and

paper adminstrations should not befused on microcomputers
until studies prove that it is appropriate and valid, No

studies were reported in the literature that’compared test

- . N . i R »
results obtained by computer administration of the MAB

withApencil and’paper administration of the MAB. .

-

The microcomputef certainly has the potential to be a
useful assistant to the practicing psychologist. The

potential. problems’can be worked out or overcome. Studies

>
t

, ~ o . ‘ \ .

comparing standardized , test results of computer
administration with pencil and paper administration will
have to be conducted to  see whether renorming is
e

\Marfanted; Test results for «clients can

flobpy _ disks which can bé kept under }ock and key, thus

ensuring confidenfiality - of  records. Resistance to

’

computer use will decrease as more and more become

available, and the benefits become more evident.

be étoréd on

Yoo
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Microcomputer Diagnostic\Testing Projth
The Micfbcomputer Diagnostic Testing Project (MDTP)
‘was developed byq%Caldér_ & Varnhggen in 1984 and was

designed to score and administer multiple chdice questions
on ‘anlApple P;Inicrocompqtér. The progfhm was desigﬁed to
be user friendly, that is, previous computer gxperiencehis
not esséntiLl in working with the prbéraﬁ. In all, the
program and  Manual for ;hé MDTP ° are reasonably
. self-explanatory. | o

" The MDTP has many: good features. The teacher can

determine the ordé;/\in which the student takés the festsy

,

or he can allow the stﬁdent.the choice.. 1In réviewing test
results, the teacher can review thé tgtgl scoreé for all
étudents on a particular test or he tan’reviéﬁ the answers
?ﬁiVen by a student for each question on a p;rticular test.
A draﬁbaék of ﬁhe proéram is that appro;imateiy ond
minute"(depending ‘on 'length \ of test) is‘fequiréd by the
miéroc;mputer to format the test qqeséions after the "Ta&e
Test" option has been selected. .The authors informed that
the program is written in Basic language and that this
,delay could not bé avoided. Thiéltime‘period can be used
to gﬁve students instructions of answer questions, and

this brief delay does_ﬁot.séem to'pdse a major problem.
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Chapter I1-? !

Procedure

-

The purﬁbéew4 of this study was to examine "
, . - 18P

relationship, - between test 'scores obtained through éomnﬂrg‘

administration with test scores ,obtained in the usifa)

peﬁcil and paper method. If test resu{ts 9;331‘%§ :
computer administration do ,not differ signif”&w
. ‘ t

test results obtained in the usual 'pen;il and paper

administration, it would be economical to test students on

an individual basis with a'microcomputer:ﬂr
More specifically, the following questions will. be

addressed:

Sk

1.. Can we computerize ‘the Multidimensional Aptitude,

Battery (MAB) using the Microcomputer biégnostic Tes;iﬁg
. Prdjecs (MDTP)? | |

2. Do subjects taking the MAB test on a computer receive
different scores than those who take the tést in "the usual
pencil and péper ﬁethod? N

3. What is the relationship of thé differeﬁt presentations
(written or computer) of the MAB to the WAIS-R scores?

4. Is th;re any significant difference betwgen the
relationships?

.

Permission to conduct the study was obtained from AVC

'

14

1



Management. The writer of this paper, who is currently -

'N:;BTbyed as an Eﬂucgtibnal Counsellor at AVC, was given

\‘permiaéion ‘to conduct; this study. ngwell, students -who. \
agreéd' to .take part 1in this study were éskedéto”sign a
"éonéent ‘fdrm" so that their test é;dres could b% used for
research purposes (See Appendix I).

~ The testing for ?tﬁis"study Qas conducted betw;en
February andi June; 1985. Ferty individuélsﬁﬁer asked to
‘take , part, A1l 1naividuals ‘whq were on the caseload or
who were scheduled to see' the researcher regarding
admission to programs were asked whether they would
participate in this study. This was done Pntil 40
partiﬁipants v@eré gathered. All wh? were\gpproached to
participate in the study ggreed’to do so. Thg researcher

"explained  the ;purpégg of the study and offered an
iﬁterpretation of the test résults.

All subjects in the :study weré' admiﬁistered the
followiné Wechscleri Adult' Intelligenge Scale '-‘RgviSed'
%WAIS;R) . Verbal spbtésts: .Infofmatioh, Similarities,
Arithmetic, Comprehension, 'andf Vdcabulafy: As well; all
subjects were adminisfered the Verbél, subtesfé "of the
Multidimens;onal Aptitude Batﬁery (MAB): Informaéioh,
Similarities, Arithmetic;” Comprehension, and Vocabulary,
Twenty of the subjects were admigistefed the MAB in the

booklet format ,as described in the MAB'M7pua1 and 20 were



administered the MAB on ‘a micnpcompute;{ The method of
MAB ‘dministration was &etgrmined‘"by fandomly a:iigning
each of the individpals to §1ther.the written or computer.
group. .

All su%jects vere either (student;”oi applicants at
the Alberta Vécationaf Centre. There were 24 male and f§
female subjects ranging in age frpm 17 to 50. Reading
levels vafigd from Grade S’to 12. ‘T£e samp£p selected for
this study should be;représentétive of_tﬁe é{}eral studeni
population at AVC astthe couqséllor invoived in this study
deals_ with s%qunts from all program areas. As well, all
students who saw this counsellér were asked tovparfic{pate
in the study,‘regardless’of the prograﬁ in which they were

registered, or for which they were applying.

In order to answer the -qdestiq.q‘cited above, the
fdllowiﬁg stépsowege taken: | .
1. The Verbal subtests of the MAB were entered on
computer using the MDTP. .This would alloy for
adminis;fation of this test by micrbcombuter, ,
2. GT»vscorés‘\for‘ all the ggbtes&s administered and IQ
scores wefe .calgulatea for the WAIS-R and MAB, The mean
Verbal IQ . " score -waé tabulated for the WAIS-R, MAB
computer, and' MAB pencil and paper groups. Mean T scores

were also tabulated for the.Verbal MAB subtests fof bofh

the computer administered group and the pencil and paper
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‘ldlinioterod ‘3roup as well as for the WAIS-R subtests. A
veading = level ~as obtained for each student ﬁaing

transcripts or English . grade placement at Alberta
L \ -

. ‘ . oo\
3. Scores for subjects taking the MAB on microcomputer

Vocational Centre.

vs pencil'dnd A?per were compér?d using,a oﬁe-way analyéis
of“Varilncé; % - \ \ o .
b, Cdrrelét;on.ﬁmatrices .were develop;d relating. MAB
subtest ‘and -IQ scores, for both the written and computer
groups, to WAIS-R §dbtg§t_and IQ scores. |
5. The vFishef r to Z transformation was‘used‘té compare

the -correlations between MAB computerland WAIS-R, and the

MAB written and WAIS-R for all subtests‘and Verbal IQ.

1
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* CThapter - IV

Results

' 4+

Dgscrlgtion of Pégulatign '

- A total. of 40 adults we;é tested iﬂ thi? study. 'All
40 of the subjects “were adminiatercd the WAIS-R Vcrillvr'
subtests witﬁ the ‘exclusion of Digit Span. All 40 ware’.
adminisﬁeréd the Verbal ‘ggjjégts of ;he 'MAB, 20 were
adminisFered ghe MAB by a microcomputer and 20h were
adminiétgred the MAB_iﬁ the usual pencil and paper meéhod
as described in'*tﬂe MAB Manual. - The MAB tomputef;graup,
was Compriésﬁ of 7 females and 13 males. The MAB written
group was c0m§rised of §.females.33d 11 males. Subjects
fanged in age from 17 to 50 as summarized in Taple I. The
mean " age for the com&h;er group was 31.05 and 31.85Vf;r“
the written group. The mean gradéAequivalent f;r reading
level for the computer. group'das 10.00 and 9.QS for the‘i
written group. . The .mean Verbal IQ for both the written
and éoéputér groﬁps:was si£ to eight points below Fﬁe meah
for the ggnerallﬁopulatigxl On fhe variables of age{ Qé*,,
1Q,. ahd- reading level, the Mab computer and MAB written

i

groups are 'very similar, o

18



Eouputerizat1on of the MAB 3 ' SR

“h‘ The. MAB fuas' computerif%d usiug 'a‘softuarenpackage
“called the Mictocouputer‘“Dlagnostic.‘lestiug Project‘
(MDTP) ;gdgheduMAB' ls sgff multiple;ﬁchﬁlce desién and all
'questlonsjvarei ohjectduely scorediH_ This is the»type'of

test” that can be admlnlstered on. an Apple II mlcrOCOmputer

\-

using - the,_MDTP Each of the MAB subtests were entered as

seuarate»ftestsv-ohi'the MDTP, - aqd - thls‘allowed for each

- subtest . to  be - admiuistered - individually, Practice,

pfoblems,f in. which the co}reotyanswer was indicated, were

. )
[

~also ehtefed into"theffcomuuter.c‘Ihe MAB's design‘lends'

itself:,to‘3computerizationz with '~ the MDTP, and this was

-

';easily;accomﬁlished;‘

v

Analysis of Variance ~ I h“
N A"ohelway 'analysis'iof‘variance was used to test ‘the
‘hypothesis that the' means for each subtest and Verbal IQ

~fo; the MAB computer group was equal to the ‘means for each

corfespondlng*/Subtest ~and . the Verbal IQ for the MAB

writter - group. i Six varlable were tested and the results

P TR

»aredsumma;'zed in Table II.

L

all of 7
”Krlthmethf, Vocabulary, “and Verbal IQ The hypothe51s of

no . 51gn%f1cant. dlfference mgtween ‘means for' the ~VMAB

A

! o . -

e P . Yy ey % ' .
’ *non—81gn1f1cant dlfferences' were observed'on'

19

the varlables tested Informatlon, Comprehen310n, ‘



'Correlation Matrix Results

°, -

,tompdter and MAB written groups Wwas supported”

¢ T

A torrelation. matrix was fd%y%loped freleting MAB

.computer 'SUbtest “and IQ scores tcﬁwAlS?R subtest and IQ

\ . . \ ‘& ;'w"; % W
scores. A correlation matrix was glsb.devéﬁo%ed relating’

.

MAB wr1tten subtest and IQ scores to WAIS R subtest and 1Q

_Scafes. Table III dlsplays the matrlces & .

“\{\\ the MAB written and WAIS- R correlation matrlx, the
Vocabulary subtests correlated at .81, and the Verbal IQ

scores .correlated at .83, In the MAB computer and WATS—R

correlation matrix,. the correlation for the Voczbhuls

sﬁbtests was .85 while the correlation for the Verba' s
was .86.  The cdrrelations in the MAB computer and WAIS-R

matrix =~ were- sl1ght1y hlgher “than the <corresponding
it .

gcorrelatlons were in- the MAB. wr1tten and WAIS R matrlx.

\ 3

s

Fisher r to Z Transformations.’

13}

' . [} . ’ . . S Lo L.
Fisher r  to Z transformations were used to-compare

the correspondlng correlations for the MAB computer and

7

hWAIS R, end the MAB wr1tten and WAIS- R for‘each subtest

and ° the Verbel FIQ.;,Eﬂhe results are summarized in Table

;-

V. :

,fv * : ’ ) [}

'No~'significant' differences “were found between the

. \ . 5( . . : - - . I. L.
correspending  correlations for the. MAB computer and



-

]

WAIS-R, and the MAB writtén and WA'IS-R.
o o



, }
T. aib 1 é I
Age ‘Distribution in Years
'Age in Years ‘ Computer Group ' ' Wr{tten Group
17 - 20 2 , 1
21 - 25 5 . s ‘
26 - 30 3 - g
31 - 35 - h— W T, s
36— 40 3 1
41 - 45 "2 "2
46 - SO 1 2
Tdtal 20 20
Mean - 31.05 o 31.85 .



Table  TT1I

~
)

Means, Standard Déyiations,‘and Level ofﬂSignificance

MAB Computer and MAB'Wriﬁfeh Groups -
': | } @ ‘

;MkB Wriﬁten‘ v‘_ MAB'Computet,  v‘§n'of”Véf.
Subtéstw Mean _ St. Dev; Mean St. Dev. Lev of‘Sig.'
Infor.”  41.65  8.41 ' 43,70 '7;35; s
Conp. 4445 8.11 48.20  5.68 10
Arith, 45.70 8.92 ' 46.75 953 .72
Sim. . 49.15  7.53 50,05 7.2 .70
Voc. . 42,90 10.69 T 43.25 C o755 .91
Verb;} IQ. ﬂ92.;o 1,21 94;65 S 11.02 47

I



) ., Table IT1

~
A

Correlation MatriX‘reiafing MAB Written and WAIS-R Groups

'.'Info .Comp Af;;h' Sim ___ Voc VIQ

Info -+ .57 .60 .68 .66 .54 .69

 Comp . .64 _ .67 - .57 .70 .66 .76 .
wAis;k Arith .47 .45 .68 .62 .42 .62
© sim.. .49 .61, .20 .55 .51 .50
Voo | .80, .76 {sf'_ .81 .31'_ .83'

VIQ . .69 . .72 .66 - .79 .70 . .83

e

Correlation Métrix-relatiﬁ§ MAB Com}utet aﬁd WAiS—R Groups

- Info' Comp - Arich _Sim_ Voc vig
CInfo L.77 w56 .64 68 7T .74
Comp = .59 .59 . .59 .69 ‘}so .58
WAIS-R  Arith .81 .69 .77 g6 72 .86
C sim 64 .54 - .57 - 68 .S1. .64
i Voc .75 . .72 .80 .65 .85 .80
S vig . .81 .67 .78 . -.78 .77 .86




e

Table IV

J

Fiéhgr r to Z Transformations

MAB Computer and MAB Written Groups

Written group

Computer group

Difference in' correlations between

25

diff.

Variable r . Zr rzr 4 z(1-'2)
Information  .573  .652 767 1.013 1.052
Comprehension .666  .804 1,595 .685 0.347
Ar;chmetié' 685 .838 1767 1.013 ' -0.510
‘Similarities .546  .612 682 .833 644
Vocabulary  .812 1.133 .853 1,267  -0.391
Verbal 1Q  ..833 1.198 .858 1.285 ~0.254




" Chapter V .

Summary and Cdnclusions o

4

Computerization -of the MAB

The Multidimensional Aptitude Battery (MAB? was
successfully entg}ed onto a c;mputer ~using .ghé
Micfbcompﬁter Diagnostic Testing Project (MDTP).‘ This
éllowgd< for adminisfration of 'thiél test by an aApple;
micrécomputer. Th® MDTP Waé easily undefstooa, and the1

1

researéhgf had little difficulty 1in using the program.
Clgrical/support. staff -shopld be able to erter ﬁests~dnto
microcomputeré using the ‘MDTP, |

All subjects who were administered the MAB by
computer saiéu 4tha; they enjoyed this method of
-adminiétrétion; The .majority felt they would do at'ieést'
ég well on the tests édministered by computers as cdmpared
to tests ‘administered in the pencil'and papef'fashion. |
Some "feit’ they wpuld dov better if the test was
‘adhi;iSGEredb'b; a computer becauéé they . could ‘answer
quesfions at'Aa faster rate, No.subject felt that he/she
would do befte} on a pencil ;nd fapgr administeréd test.

Some of the . subjects ﬁad no ‘preyious exposufe to

.

computers. These individuals did not appear to be at a

A

26



disadvantage. All lsubjects ‘undérgtood the inst;uétions,
Fanﬂ no ma jor broblems w;re encounteaed.
The apparent ease with which the MDTP was used to
‘admiﬁister the MAB indicatés that multiple choice type qf
exams can be sucséssfglly admiﬂistéred‘oh a microcomputer.
Many of the: advéﬁtages to cbﬁputer assisted testingithat
were bited in Chapter II became apphrent in this study.

]

Analysis of Variance

The Hypothesis that the means_9f the Verbal subtests
and Ve;bal 'iQ for the MAB computer and MAB written groups
‘Wre Fqual was supported by this study. 'SixAvariables were
assessed wusing: a one-wéy, analysié of variance. Small,

non-significant differences  were observed., " However,

scores obtained through computer administration of the MAB

were not significantly different from scores obtained

through pencil and péber administration of the MAB.

Correlations with WAIS-R

o v?“(("'{; ‘ ‘
v Cégpelations for the MAB computer group to the WAIS-R

~were sligh;;y higherlthan correlations for the MAB written
grdhp to the WAIS-R for 5 of the 6 variables tested. 1In

|

the MAB written and WAIS-R correlations, the Vocabulary

"subtests correlated at .81, and‘ the Verbal IQ scores

4

correlated at .83.° In the MAB computer and WAIS-R

27



cprrelations, the Vocabulary subtests’ correlated at .85
whilé theIVerbél IQ's correlated at .86."Corre1ations for
the otﬁer MAB subtests we;e not very predictive,

Fisher r to 2 pranéformations were used to combare
fhe corresponding correlations between the MAB written and
WAIS-R, -and MAB cqmputer and WAIS-R, No significant
differences 'yefe found. The method by which the MAB is
administered does not affect the <correlations with the
"WAIS-R. |

~

Correlations for the MAB to WAIS-R for the Vocabulary

subtest and Verbal IQ ranged from .81 to .86.
Correlations for the MAB to WAIS-R for the other subtests
(Information, Comprehension, Arithmetic, Similarities)

‘;gnged from .55 to .77. These correlations are much lower

that the test-retest reliabilities of the verbal'subtests

and IQ which are reported in the WAIS-R Manual. These

correlations ranged from 5.84 " to .96. Results of this
study indicate that scores on four of the five Verbal
subtests of the MAB are not very predictive of the scores

on the corfesponding subtest of .the WAIS-R. Jackson's

claim that the- MAB's ‘'subtests can be interpreted

individually 1like those of the WAIS-R or that the MAB

reveals scoring patterns ’which'equal those of theLWAISQR

4

is not supported by this study.

28



Implications

The major” purpose of "this study was to see whether

¢
al

the MAB coulq be administerea by computer, gnd whether
computerizatidn affects. pefformance on the MAB. fhe MAB
was _entered on computer diladministration by combutgr was
QCCOmplished. The résuits‘ipdi;ated that computerization
of the MAB does rot significantly affect the results.

>

In terms of further Hresearch. the following are
apparent: o ‘
1. A larger Igamplé drawn rdﬁ&éﬁfiifrom the general adult
populace ‘ghould be ,studied tgls&? whether results from

this study are generalizable,

2. The results from other tests administered by computer

should be compared with;usgsults from pencil and paper -

administration to see whether renorming is warranted.
3. Further studies comparing thélMAB to the WAIS-R should
be conducted to assess whether the results frem this study

are'géneralizable. ' . _

Conclusions

o

l. "The MAB was successfully entered onto a microcomputer

using the Microcomputér Diagnostic Testing Project, thus

allowing for administration of this test By microcomputer.
2, Scores obtained through computer administration of the

MAB did not differ significaﬁtly from those obtained from

29



pencil and o administration of the same test.

3. In both MAB groubs (written and computer), correlations
with ,tmg3 corresponding score on the WAIS-R were greater/
thdn' .80 for the Verbal IQ and Vocabuler éubtest.

Correlations with the WAIS-R for the other MAB sustests

were substantially lower,
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Append ix 1

Consent form



1

- WAIS-R/MULTIDIMENSTONAL BATTERY STUDY -

1
The proposed study is designed to compare .the results of
the Wechsler Adult Intelligence Scale- Revised (WAIS-R)
and the Multidimensional Aptitude Battery (MAB). The MAB
can be administered to groups whereas the WAIS -R must be
individually admlnlstered ‘ . :

I agree to partlcipate in the WAIS .R/MAB stud& ‘The test
results will be used by Braden Hirsch who is fulfilling .
"the research requirement in his program of studies at the
University of Alberta. I understand that my test results
will be kept conf1dent1a1 and used for research purposes

pnly.

Further 1nformat10n about the study can be obtalned from
Braden lesch at 427-9531. .

e

Signed:

Witness:

Date: - ‘- e

35



