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ABSTRACT
A PSYCHOMETRIC ASSESSMENT OF SCHOLASTIC

APTITUDE TESTS USED IN ZAMBIA

To select secondary school entrants, Zambia uses a special
paper as a scholastic aptitude test. The paper has a Western
origin and even though it has been in use for more than two
decades, it has no manual and its validity and reliability

have not been assessed.

The present study's objective was to assess the validity and
reliability of the special paper. The study was
experimental. Pupils from four schools were selected as
subjects. The schools were selected on the basis of their
socio—-economic status, thus the high, the low and the
ﬁintermediate socio—economic groups. The subjects were
selected on the basis of their performance in school
subjects. From each school, two groups; bright pupils, and
weak pupils were formed. ThQs the high ability and the low
ability groups respectively. Two of the schools formed the

experimental group whereas the other two, the control group.



(vi)

The experiment was in two phases; pretest and posttest.
Test scores were compared between ability groups, socio-
economic groups, and the phases. The paper's subject

matter and construction were also assessed.

The results obtained showed that the paper was
susceptible to socio-economic background and coaching.
It was also found out that the subject matter was of low
level and that construction of items was in some cases
ambiguous and even erroneous. However, the test
indicated good correlation between performance in school

subjects and performance on %y ofp
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CHAPTER ONE

BACKGROUND TO THE PROBLEM AND REVIEW OF

RELATED LITERATURE

BACKGROUND TO THE PROBLEM

Scholastic aptitude, being intellectual, lacks
objectives criteria for its measurement. In an attempt
to assess it, psychometricians choose a set”nf tasks
aimed at creating a miniature environment within which
the pﬁtantial for learning can be demonstrated (Serpell,
1972). The appropriateness of these tasks, however,
needs to be verified. This verification can be done by
looking at the validity and reliability of these

measures.

In order to select secondary school pupils, those pupils
who have the potential for further learning, Zambia uses
a scholastic aptitude test. This test is called the
Special Paper. The test has two parits; paper one and
paper two. Whereas paper one is verball, paper two is

non-verbal.

The Special Paper test has a Western origin. Except for



the present decade, the test was constructed by the
University of Cambridge. For nearly ten years now, the
test has been prepared by the Examinations Council of
Zambia. Each year, the council prepares the test items
by modifying or reproducing the old items which were

constructed by the University of Cambridge.

After the examination, the guestion papers are withdrawn
from the schools. Test items are therefore exposed to

pupile at examination times only.

Although the Special Paper test has been in-use for mare
than two decades, it has never been seriously reviewed
or assessed for its validity and reliability. In fact,
there is no test manual for the paper in Zambia. This
means that very little documented evidence on the test’'s
validity and reliability in the Zambian educational and

cultural setting exists.
REVIEW OF RELATED LITERATURE

In crosse cultural research the concern with intelligence
teste has been comparability of test scores. Thus,
whether the same guantitative and qualitative meaning
can be attached to test scores in different cultural

groups.



Vernon's conception of intelligence (Vernon 19535) is of
relevance to cross cultural research. In his study. Vernon
identifies three levels of intelligence: Intelligence A, B
and C. He regards Intelligence A as being an inborn
characteristic, and Intelligence B as being the product of
interaction between the genetic potential of those kinds of
behaviour which are called Intelligent, but does not, of
itself, imply an entity. Intelligence C is what is measured
by a standardised test; it is a score on an intelligence

test.

Comparability in respect of Vernon's conception of
intelligence is concerned with the relationship between
Intelligence B and Intelligence C, thus the influence of
environmental or cultural factors on performance on an
intelligence test. The relationship which the three levels
of intelligence have,_has raised expectations that if the
effects of Intelligence B are neutralised, Intelligence C
will be the measure of Intelligence A applicable to all
cultural groups. This expectation has led to the
construction of culture free tests, requiring behaviour

display of only genetic characteristics.

Substantial study in c}oss cultural research has been done on
culture free tests, and Vernon has been one of the
contributors. His study (1969) can be cited on this subject.

The study suggests that each culture actively



promotee the learning of certain skille that are
relevant to the performance of tasks which are
cansidered important. Thus, in cultures where literacy
and technology have become of paramount importance in
education, a lot of skills concerned with deciphering
symbole on bits of paper have come to be seen as
essential and are taught to almost all children at a
very early age. In many of the rural communities in
Africa, on the other hand, such ekille are irrelevant to
the valued activities of the local culture and are
therefore not taught unless children enter the
exceptional environment of formal schcoliné. Evenn then,
they receive far less emphasis than in countries such as

Britain and the U.8.A.

The importance of Vernon’s contribution is supported by
Deregowski and Serpell’s 1971 study in Lusaka. In this
study, African children scored rather low on tests that
required copying of shapes or designs with pencil and
paper. On the other hand, Western children scored
rather low on teste that required wire bending, fﬁr
instance, to build skeleton care out oFf2old bits of
wire. Evidently, Western children out scored their
African counterparte on the former tests and African
children outecored their Western counterparts on the
latter teste because drawing with pencil is a skill

which Western children piék up at home and in school



very early in life, and making car models out of wire is

a skill which children growing up in a Zambian city pick

up.

The effect of cultural setting on performance on a
particular test, can be further supported by the
research carried out by a group of workers at the
University of London in the late 1920’s. The research
was on the similarities and differences between
intelligence tests based on perceptual material and
those of determined ﬁaterial. Subsequently, a number of
perceptual tests for practical use, such as.Pintner,
Porteus, and Reven were used. The sub ject was taken up
systematically again in the late 1930°’s by Cattel,
Sarason, and others who experimented both with the
perceptual material and with the generally familiar
material, such as parts of the body and geographically
common features of the environment. In this study, it
was shown that an immigrant group in the United States
tested on traditional tests, the Binet and the American
College Entrance Examination (ACE) along the Oultﬁre
Free Tests, improved on a second testing only on the
Binet and the ACE. Thus both the perceptual tests and
the performance tests showed to have some advantages
over the traditional type of tests in that they were

less susceptible to cultural influences.



Although Culture Free Tests have shown little susceptibility
to cultural influences, we can not‘unquestionably justify
their use iﬁ all settings because the potential to tackle a
test, which in this case we shall refer to as intelligence,
is complex and as such, it's assessment may require more than

simply a Culture Free Test.

An intelligente test's validity and reliability may therefore
need to be assessed to determine whether or not the test
tapes the traits necessary for the exhibition of the required
behaviour and the extent to which it can produce the

desirable result.

A rather limited review of some aspects of the Special
Faper's validity was conducted by the Psychological Services
of Zambia in 1973. The purpose of the review was to
determine whether or not those pupils who scored highly on
the special paper test would also score highly in technical
subjects. This study was worthwhile because by then (1973)
entrants inteo technical secondary schools were selected on
the basis of their performance on the Special Paper test.
The study included only David Kaunda and Hillerest Technical
Secondary Schools. In this study, no correlation was found
between performance on Special Paper and performance in

Metalwork, Woodwork, Mathematics, Physics, Chemistry,



and Biology. However, a correlation of 0.53 was found

between Special Paper Two and Technical drawing.

Encouraged by these results, the Peycholaogical Service
was to, in 1974, embark on a study to determine the
gpecial skills that Special Paper Two tapped so that it
could accordingly advise the Minietry of Education to
treat Special Paper One and Special Paper Two as
separate tests. However, the results of this study were
nat published, and the cervice has not published any
Annual Repart since 1973. The two papers, as a result,

are still treated as one test.



CHAPTER TWO

THE PROBLEM

STATEMENT OF THE PROBLEM

The present study narrows Vernon’s 1969 study in terms
af cross-cultural validity, and broadens the
Pesychological Service’s 1973 study and Vernon’s 1955
study in terme of predictive and construct validity. In
additiaon, it loocks at the paper’s reliability. Thus,
the study attempts to assess the psychometfic quality of
the special paper in a more complete manner. This
assessment tries to anawer‘the following guestions:-

G Doese the special paper test measure scholastic

aptitude which it ie intended to measure?

(2) Does the test yield consistent results aver a

period of time?

The firet guestion refere to validity, and the second
one to reliability of the test. To determine validity,
the study examines factors that are likely to affect the
effectivenese of a test in serving the purpose which it
ig intended for. To do this, answers are sought to the
questian af whether or not the subject matter and the

mental functions that are necessary for school



achievement are measured by the test. In a scholastic
aptitude test, test items should among other traits measure:
(i) the ability of the pupil to translate and transfer
information from the area of origin to other areas, (ii) the
ability of the pupil to break down, compare and contrast
information, (iii) the ability of the pupil to combine ideas
into new ones, and (iv) the ability of the pupil to make
judgements about the values of the information. A test which
attempts to measure these complex skills with items which are
appropriate only for measuring factual knowledge is less

valid as a scholastic aptitude test.

The present study looks at the special paper's level of
difficulty, construction, and sentence structure to assess

the absence or presence of ambiquity in its items.

The level of difficulty of a test refers to the

proportion of pupils who on average, are able to answer its
questions correctly. The level of difficulty of an aptitude
test, for instance the special paper, which is supposed to
measure the pupils' ability to deal with propositions, to
imagine possibilities, to formulate and test hypotheses
should b§ matched with those pupils' intellectual
understanding. Accord&ng to Piéget (1947), it ‘is

during the formal operations stage of cognitive



development that pupils display the ability to handle
propositions. Although the onset of this period may Ee
delayed, it normally becomes available to children by
the age of 12 years. Piaget illustrates the absence of

the period’s ﬁode of thinking by the following example:

Edith ig fairer than Susan; Edith ie darker than

Lilly; who is the darkest of the three?

Piaget explains that when children who are less than 12
years of age are presented with the above problem, they

reason erronecusly as follows:

Edith and Susan are fTair; Edith and Lilly are

dark; therefore Lilly is the darkest.

To under 12-year-olde, this problem would thus be found
to Ee very difficult. A scholastic aptitude test which
assesses skills involving propositions should be

administered to children of not less than twelve years

of age. Does the special paper meet this requirement?

Construct validity is another important aspect in test
development. If test items are poorly constructed, they
may unintentionally provide clues to answers and the

test will as a result measure the pupils alertness in



detecting clues and not only the ability the test is intended
to measure. Similarly., if the test maker uses unfamiliar
vocabulary, the test may result in measuring comprehension

and not some intended traits.

The arrangement of test items ideally should be in order of
difficulty, with easy items placed first. If difficult items
are places first, they may cause the pupils to spend too much
time on them (diffidult items) and prevent them from reaching
the items which they can easily answer. Such an arrangement

may therefore reduce the validity of a test.

Test items shéuld also be stated clearly. Ambiguous
statements contribute to misintepretation and confusion.

Test taking directions should be clear too. Directions which
do not clearly indicate to the pupil how he should respond to

the items tend to reduce the validity of the test.

Length is also an important aspect in test validity. Since a
test is only a sample of the many questions that might be
asked, it should be long enough to allow the test taker to
demoﬁstrate the appropriate amount of the trait the test is

supposed to measure.

If the above qualities are taken into account when



constructing a test, we would expect the test to yield a
high validity. Ae alluded to earlier, the present study
was aimed at assessing the validity of the special paper
test through examining the reviewed aspects. It was
hoped that this assesesment would provide an answer to
the firet questian: Doee the Special Paper Test
measure scholastic aptitude which it is intended to
measure? Doee it yield results which indicate that high
abhility pupile perform better on it than low ability
pupile? In other words, does the Special Paper
discriminate (positively) between high abil}ty and low

ability pupile?

In addition, a test of scholastic aptitude should
predict future scholastic performance. To assess this
we need evidence indicating that individuals who obtain
high scores on the Special Paper test (at primary
school) also obtain high scores in school sub jects at
secondary school. This information would help us to
answer the question of whether or not the test has
predictive validity. Another important agpect would be
to find out whether performance on the special paper

test would be influenced by socio-economic background.



HYPOTHESES TESTED

In view of the preceding discussion, the following

hypotheses were constructed:

L)

(2)

(3)

(4)

The higher a pupil’s performance in primary
school sub jects, the higher will be his score on

the special paper test.

The higher a pupil’s performance on the special
paper test, the higher will be his performance in

echool subjects at secondary school.

The higher a group’s socio-economic status, the
higher will be the performance of its members on

the special paper test.

Performance on the special paper test improves

with direct teaching.



CHAPTER THREE

METHODOLOY

SUBJECTS

The subjects were drawn from a population of Grade 6
primary school pupils. The age at which children start
primary school in the Zambian education system is & or s

years, so the sub jects were 12 or 13 years old.

Two government and two private schools were the sources
of the subjects. MWhereas Lake Ropad and Tree Tops were
private schools, Mumuni and Twatasha were government
echools. From each of these schools, 20 pupils were
selected on the basis of their per formance in school
work. 10 out of the 20 pupils were those rated ‘“bright’
by the teachers, and the other 10 were those rated
“weak’. The bright pupils composed the low ability
group. This selection was aimed at making it possible
to test the hypothesis that the higher a pupil’s
performance in pr}mary school subjects, the higher will
be his score on the special paper test. It also enabled
the researcher to determine the difficulty level of the

test items.



The schoole were selected on the basises of their socio-
economic status. This was done with a view to testing
the hypothesis that the higher a group’s socio-economic
status, the higher will be the performance of its

members on the special paper test. The detaile of the

sample schools are as follows:

Lake Road is situated in a sparsely populated area
in the ocutskirts of Lusaka which is inhabited by
persaong from the high socio-economic status group.
It is private, fee paying and comprisés both primary
and secondary classes. [t is attended by pupils

from the high socioc=economic status group.

Tree Tops is also situated in a sparsely populated
area of Lusaka. It is private, fee paying and

comprises only primary school classes.

Mumuni is government and non-fee paying. It is
gituated in a moderately populated area of Lusaka

which is inhabited by civil servants.

Twatasha is also a government and non-fee paying
school. [t is situated in a densely populated area
of Lusaka &hich is inhabhited by laower civil servants

and the unemployed.



Tree Tops and Twatasha formed the treatment group

whereas Lake Road and Mumuni formed the control group.

RESEARCH MATERIALS

The 1986 and 1987 examination papers for the Bpecial
Paper One and Special Paper Two tests were used. Each
sub ject was provided with an examination booklet and an
answer sheet. Pencile and erasers were p}ovided by the

sub jects themselves.

Each of the examination papers comprised 50 multiple
choice questions and was allowed a duration of 60
minutes. The examination booklets were provided by the
Examinations Council and reproduced by the Government

Printer on request from the University of Zambia.
PROCEDURE

On production of an introductory letter from the
University of Zambia, permission was granted by the
Headmasters of the schools to conduct the research. The
experiment was done in two phases. Phase one was the

pretest whereas phase two was the posttest. The 1986



paper was uesed for the posttest. The use of different
years' papers for the pretest and posttest was passible
because the special paper test items are selected from
the same pool of items each year. Thus a comparison of
performance on any years’ papers would still be valid.
This means that the procedure was still in a position to

yield "alternate form’ type of reliability.

Far both phases, both Special Paper One and Special
Paper Two were administered. Paper One was written in
the morning whereas Paper Two was written in the
afterncon of each test day. This procedure was similar
to the one that obtains when this examination is taken

at Grade Seven.

Phase one of the experiment was conducted in the first
week of April, 1989 and phase two in the second week of
July, 1989. All the tests were administered by the

researcher.

During the period "lst June - 7th July 1989" the
treatment group received direct teaching. This meant
that the researcher, with pupils actively participating,
went through the test items of the pretest paper,
outlining clues that were necessary for one to answer

the items correctly. Pupils from treatment group



schoole received a total of six houre of direct

teaching.

DATA ANALYSIS

To analyse the data, the following tasks were carried

out:-

(13 The 1986 paper was scrutinised for the items’
suitability to measure tﬁe outcome of intellect,
item difficulty, discrimination power, sentence
construction, and clarity. This was necessary
because these are the factors most likely to
reduce the validity of a test if they are not

taken into account.

(ii) Pretest scores for the high ability group and the
low ability group pupils were compared
statistically using a t-test. This was necessary
to test the hypothesis that the higher a pupil’s
performance in primary school sub jects, the higher
will be his score on the special paper test. The
use of a t-test was appropriate because the
samples were related in that the same sub jects’

performance in the pretest and postiest were



compared with a view to determining the effect of the
treatment, thus the influence of coaching on

performance on the test.

(iii) Pretest and posttest scores for the treatment group
schools were compared, and the same was done for the
control group schools. This was necessary to test the
hypothesis that performance on the special paper test
improves with direct teaching. It was necessary also,

to assess reliability.

(iv) Pretest scores were analysed according to socio-
economic status. This was necessary to test the
hypothesis that the highef a group's socio—-economic
status, the higher will be the performance of its
members on the special paper test.

{v) The 1985 special paper scores for the highest 10 and
the lowest 10, and the 1987 Junior Secondary School
Leaving Examination (JSSLE) scores for Lake Road pupils
were correlated. This was done in order to test the
hypothesis that the higher a pupil's performance on the
special paper test, the higher will be his performance

in school subjects at secondary school.



(iv)

Discrimination power of the test was worked out.
Thie was done to determine the extent to which the
test distinguished high ability pupils from low
ability ones. Knowing thie was judged essential

in assessing the special paper as a selection

test.



CHAPTER FOUR

RESULTS

The comparison of pretest scores for the high ability and the law

ability groups, which was testing the hypothesis that the higher a

pupil’s performance in school gub jects, the higher will be his

score on the special paper test (8PT), yielded results as shown in

table 1 below.

Table 1: ‘High ability and low ability groups scores
compared.

! i HIGH ABILITY iLOW ABILITY i ! H
' ! GROUP i BROUE o ! i
I} f { 1 ! I
i INQ.:~ 185 P t6PBD IND. I8 P 18 P JUSLUE {ORIT.
{ SCHOOL iof imean lscare!of imean /8.0. | i CAL i
H i8ub j-igcare | ieubj-iscorelscore! iVALUE !
| iects |+ % ' lects 1 % i i far H
i { H ' ' ] i ' = 0,801
| —— e e o ——— = ——— fm———— jm————— fm——— j ————— f—— f = ;
iLake Road | 10 | 74 7711 101 69 | 6,021 1.588 1 ¢ 980
Rttt T f———— f————— == | f - i fm—————— | = ——— |
FMumuni Fodiee . 73 P 7,421 10 . 36 137.6 1 % 058 | 220621
iTree Tops | 10 | 83 PR 471 10 4 67 110421 4. B1B | O GeDi
f—— jm———— fm—————— f————— | ———— o ————— P o ————— o ———— {
i Twatasha | 10 | 83 Pi3.4 | 10 & 08 £V e % L5 § 2. 2062
i i H H | H H H i i
Mumuni, Tree Tops and Twatasha had the high ability groups scoring
gignificantly higher than the low ability groups; t(9) = 3.084, P
< .05, t(9) = 4,518, P < 0.5, and t (9) = 3.653, P < .05

respectively

»



Lake Road also had the high ability group scoring higher than
the low ability. However, this difference was not

significant at 0.05 level.

The comparison of the 1985 special paper scores of the top 10
and bottom 10 pupils from Lake Road school with their 1987
JSSLE performance which was aimed at testing the hypothesis
that the higher a pﬁpil‘s performance on the special paper
test, the higher will be his performance in school subjects
at secondary school (Grade 9) yielded the results given in

table 2.



Rank order correlation coefficient for the 1985
special paper and the 1987 JSSLE scores for the

Table 2.

top 10 and bottom 10 pupils from Lake Road school.
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When pretest scores were compared amongst the sampled schools in
testing the hypothesis that the higher a group's socio—-economic
status, the higher will be its performance on the special paper
test, the results were as is shown in table 3 below:-

Table 3: Pretest scores analysed according to socio-economic
groups.

f ¢ f SEPPPE CORPR €8  SOHOOL | 'CRITICAL
! REFERENT {NO. OF { SCORE | SCORE !COMPARED ! ¢t 'VALUE

¢ SCHOOL {SUBJECTS { MEAN | S.D ! WITH | VALUE! FOR

H i H { H i i= 0.05

t H ! ¢ { H H

! LAKE ROAD ! 20 ! 71° {'7:18 |Twatasha'| 6425} 2093

H ¢ ! ¢ {Mumun i ! 3.969! 2.093

S - i kol S s et i i S T AR Aoty e Sk 28 AT R N s e e AR sl e B o e e T i S
i i i b i  ; i

¢ MUMUNI { 20 ¢ 54 (17.76  |Tree ! 4.450! 2.093
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Lake Road, a high socio-economic status (HSES) school scored
significantly higher than Twatasha and Mumuni which were both
low socio-economic status (LSES) schools, t(9) = 6.425,

P < 0.05, and £(19) =3.969, P£0.05 respectively.

Tree Tops (HSES) also scored significantly higher than
Mumuni and Twatasha:; t(19)= 4.450, P< 0.05, and

t{19) =6.700, P <0.05 respectively.
Whereas there was no significant difference in performance
beﬁween Lake Road and Tree Tops, there was a significant

difference between Twatasha and Mumuni; t(19) =2.328, P<0.05.
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When the pretest and postest scores for both the treatment
and control gr
performance on the special paper test improves with direct

teaching, the following results,

produced.

as shown in table 4, were

Cups were compared to test the hypothesis that

Table 4: Pretest and posttest scores for the treatment and
control groups compared. :

i ‘ i i i

H : ERETEST 1POSTTRSY H ¢ CRITT

i SCHOOL { e et e e | ——— Lok o | €Al

! i NO, e Bl BB ND 8P L 8B L NALUEL URLLE

H s imean 1Score |subje!score 8l :

f iSubje |score! 8.D.! cts i O { } e 005

! Lake. L % : : : : :

{ 1 1 { i ] i { !

i i { i i i i c 4 i

{ TREAT [Tree/| i i i i i i i

i MENT (Tops! 20 b Tkt o 9. RB2L 22061 2.085

! e o [ e ey s i | =i Feeb i fee =t

16ROUP [ Twa | i i i i i i i

H ita o200 3 5 Lt § RN B L O - 122.88) 0.403! 2.145

: isha | : : : : : : :

i 1 } i { i i 1 ( i

i i i 3 ¢ { i i i i

(CONT [ Mumu ‘ i ‘ i i i i

{ROL i F28 L 4 1177618 | 61 123.15) 1:2271 2 .18

! {ore—dubac o s [ ¥ o P s B e o o

{GROUP |Lake! t i i i ‘ : i

15 {Road|{ 20 ¢ 75 {11.40, 18 ! 80 +13.08f 31218 2.110

i i i i 2 i i E i i

i { 1 i { { i { 1 i

i i 4 i i i i i i i

Tree Tops, a treatment group school, showed a significant

improvement in the posttest: t(19)=2

.206 P <0.05.

Twatasha also a treatment group school, however, did not

show a significant improvement; t(14)=0.403, P<0.05.

Mumuni and Lake Road, which composed the control group

both did not show statistically

at. 0.05

level.

significant improvement



The scrutiny of the 1986 special paper to determine the items’
suitability to measure scholastic aptitude vielded a description
of the test iteme and their categorisation accarding to Bloom’s
taxonomy of learning outcomes as is shown in tablee 5a and Sb
below.

Table Sa: Description of the special paper test items.

i PAPER ONE ! PAPER THWO |
t 1 1
| TYPE OF {NUMBER OF | TYPE OF i NUMBER OF |
H 1TEN fITEMB I - TTEM I FEMSB H
[} { ] i !
i Opposites H 3 iPattern completion! ) i
| i ] i H
i Word pattern i 1 i0dd one out i 6 i
| i H H H
i Letter series i 2 iAnalogy g i 33 i
] 1{ i I 1
i H H H |
| Number series i 2 iProgression i & i
H H i i i
! H H i i
H Analagy ! 14 | i i
! H H i i
i  Odd one out H 9 H i H
! ] 1 i )
i H ; H H
i Always has i 8 i H |
| | | | |
i Alphabetical aorder! S H i H
i Problems i 6 i H i
] 1 1 + ]
i “AO0TAL H 50 iTOTAL i 50 i
{ i ! 1 1

Paper one comprised 9 classes of item type. These were:
Opposites, word pattern,. letter series, always has, analogy, odd
one out, number series, alphabetical arder, and problems.

Paper two comprised four classes that include pattern completion,
odd one out, analogy, and progression. The range of frequency far
each item type was from 3 to 9, and 5 to 33 for paper one and
paper twa respectively.



Table 5b: Categorisation of special paper test item types according
to Bloom's taxonomy of learning outcomes.

iDescription of Major Cognitive Illustrative | Corresponding |
iDomains of Bloom's Taxonomy of verbs for i Type of Test
i Learning Qut.comes . stating | ditem.
specific h
learning !
}
i
1. Knowledge. The remembering Defines, defe | -opposites
of previocusly learned nds identifies! -letter

material ranging from

¥
i

¥

L}

H

i

!

i

]

]

! labels, lists,! series
! specific facts to complete :
)

1

i

f

|

]

i

}

i

I

1

¥

matches, names] -alphabetical

theories. Requires only outlines. } order
recall of appropriate infor reproduces, :
mation. Lowest level of selects, i
learning outcomes. states. H
|
i
{

2. Comprehension. The ability Converts, defe! -word pattern

to grasp the meaning of nds distingui-!
shes, estima |
tes, explains,!
i
¥

L}
§
i
i
i
B
¥
i
]
i
i
i
1
i
1
i
i
¥
H
i
3
i
]
i
!
i
i
'
¥
i
1
i
]
i
H -odd one out
1]
i
to another, by interpreting | extends genexra

i
1]
H
P
i
i
i
¥
H
]
§
i
¥
i
5
i
i
]
¥
i
i
]
i
]
i
i
¥
3
¥
i
H
i
i
¥
i
]
i
]

il

i

) material shown by transla

: ting material from one form
! -pattern
: material, and by estimating lises, gives completion
: future trends. Learning examples

; outcomes go a step beyond

{ the szimple remembering of

; material, and represent the
¥

i

lowest level of understa-

1
i
i
i
]
i
i
i
1
i
i
i
1
i
!
i
i
i
i
i
]
i
i
i
1]
i
!
i
1
i
i
i
i
i
]
i
i
i
] ]
H i
] ¥
i i
infers, para- | -progression :
phrases, - i
predicts, i —analogy :
rewritesg, ! ;
1] ]

H H

] i

¥ i

i i

i i

i

i

!

i

1

i

1

i

!

i

i

i

]

i

1

i

1

i

i

i

i

i

1

i

$

i

i

i

i

¥

1

i

]

i

i

i

)

i

nding summarises .

3. Application. The ability to
usgse learned material in new

Changes, compu! -number
tes demonstra-! series
tes, discovers
manipulates,
modifies,
nperates,
predicts,
relates, shows
solves, uses.

)

H

i

i

1

'

;

- and concrete situations. May
: include the application of
! such things as rules,

! methods, concepte,principles
; laws, and theories. Learning
} outvomes in this area

: require a higher level of
: understanding than those

: under comprehension.

i

1

i

]

]

i
]

i

i

]

'

]

i

¥

i

i

4. Analysis. The ability to iBreaks down,
break down material into its|diagrams,
component parts so that its !differentiates
organisational structure may,discriminates,

~problems

-always has

be understood. This may idistinguishes,
include the identification jidentifies.
of the parts, analysis of iillustrates,

¥
i
!
i
i
i
1
i
1]
i
1
i
]
i
i
i
i
i
i
i
i
i
i
i
?
]
i
]
i
i
H
i
¥
i
§
]

the relationships between iinfers,



parts, and recognition of ioutlines
the organisational princi- |{points out,

-

ples involved. Learning irelates,
outcomes represent a higher |selects
intellectual level than iseparates,

comprehension and subdivides.
application because they
require an understanding of
both the content and the
structural form of the

material.

5. Synthesis. Ability to put
parts together to form a

S e SAan Snam A S am g e de e e

{ i

i i
i 1 1
{ il i
i i ]
i i i
] { ]
i i 1
] { {
1 i i
{ i {
i i i
1 1 ]
i i i
1 i (]
{ i i
i { 1
i ] i
t 1 t
i ] 1
i 1 1
{ { i
] i t
i i i
{ i I
i i i
1 { i
i i i
: whole. May involve the compiles, ! 4
: production of a unigue composes, : .
A communication, a plan of creates, : NONE :
: operations,., or a set of idevises, ) {
! abstract relations. Learning!designs, ; i
: outcomes stress creative (explains, e !
: hehaviour-formulation of igenerates, ] H
: new patterns or structures. !modifies, - !
: torganises, H i
i (plans, i {
- {arranges, : H
: ireconstructs, : :
i irelates, . !
! irecognises, H :
: irevises, H .
: irewrites, i i
H {Summarises : :
: itells writes ! :
H H ‘ i
i6. Evaluation. Ability to judge|!Appraises, ! H
' the value of material for a {compares, - :
: given purpose-—internal or iconcludes, H |
: external criteria to be icritises, ) !
: determined or provided. idescribes, : :
: Learning outcomes are idiscriminates, ! > !
$ highest in the cognitive texplains, ! NONE :
i hierachy because they i justifies, H i
. contain all elements of the [interprets, i :
; other categories. irelates, . H
i {Summarises, . H
{ (Supports. i {
H { i ]
i i i

i

The analysis of the 1986 special paper scores for the top 10 pupils
from the high ability group (U), and the bottom 10 from the low

ability group (L), produced results as shown in tables 6a and
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Ttem difficulty for Paper One was 61 per cent on average,

with items ranging from 32 per cent to 85 per cent.

Average discrimination power was 0.7, with items ranging

from 0.3 to 1.0.

56 per cent, with items ranging from 0.1 £o 1.0

Paper Two had a difficulty mean of

A further analysis of item difficulty enabled the placement

of items in respect of the level of difficulty.

done to determine whether or not the paper meets the

requirement of placing easy items first and difficulty

ones

last .

These results are shown on figure 1 and

figure 2 below.

This was



Difficulty percentage

Figure 1:

100
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Special Paper One test items analysed according to

difficuliy level
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Figure 2% Specizl Poner Two test items analysed according

0

to difficulty level,

100
90
80 Averzge of every 5 items

70

60

50 Avererage of 10 items

L0
30

20

Difficulty percentage

10
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According to Lhe formular used (dif. = R x 100), the higher
4

the difficulsy nercentage, the easier the item.
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CHAPTER FIVE

DISCUBSION, CONCLUSIONS AND RECOMMENDATIONS

DISCUSSION

When the Special Paper pretest scores for the high
ability and the low ability groups for the four sample
schools were compared, three of these schools had the
high ability groups scoring significantly higher than
the low ability groups. Lake Road, however, did not
indicate a significant difference in performance between
the two groups. A possible explanation of these results.
from Lake Road is that, the difference in ability
between the high ability group and the low ability group
was not significant. This is likely to have bheen the
case because the subjects were selected from a small
class of 24 pupils with a narrow range in performance.
The other schools, on the other hand, selected their

sub jects from much larger pupil populations. For

instance, Twatasha, Mumuni, and Tree Tops selected their

" subjects from populations of about 300,160 and 80 pupils

respectively.

These results supported the hypothesis that the higher a
pupil’s performance in primary school subjects, the
higher will be his score on the special paper test.

They seem to suggest that high ability pupils will
perform better on the special paper test than the low

ability ones. Theoretically, these findings may imply



that there is a positive correlation between performance
in school subjects and performance on the special paper

test.

Correlation between the 1985 Bpecial Paper test scores
and the 1987 JBBLE, from Lake Rpad School, supported the
hypothesis that the higher a pupil’s performance on the
special paper test, the higher will be his performance
in school subjects at secondary. The porrelation of 0.8
demonstrated this relationship as being strong. These
results support the expectation that those pupils who
produce high scores on the special paper test will tend
to produce high scores on the JS8SLE at secondary school.
This may imply that the special paper test predicts

scholastic achievement.

The difficulty level of 58 percent and the
discrimination power of 0.68 apparently indicate that
the paper is psychometrically functioning well. This is
80 because a suitable test for assessing a given
attribute should produce a difficulty level of 50
percent and a discrimination power of 0.5 percent.

Also, the succession of difficulty in the placing of
test items indicated a general trend of easy items being
first and difficult ones last, which is a8 requirement

for an aptitude test.

ity
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However, a further scrutiny of test items in respect of
sub ject matter and involvement of reguired mental
functions, and the construction of the items dieplayed a

lese supportive picture.

In regard to subject matter and involvement of required
mental functions, test iteme were assessed according to
Bloom'e taxonomy of learning ocutcomes, and the resulte
indicated that the items included only the knowledge,
comprehension, application, and analysis levels, leaving
out the synthesies and the evaluation levels. This’
weakened the test because the demonstration of the
ability to plan operations or to reason about sets or
abstract relationships which is involved in the
synthesie stage (level), and the ability to judge the
value of material for a given purpose which is invalved
in the evaluation stage are essential aspects of
echolastic aptitude. Without these two, the test only
asseeses low level learning cutcomee. It should be
noted also that most items were at the levels of
knowledge and comprehension (78 cut of 100 items), a
condition that makes the test lese representative of the
tasks in which scholastic aptitude is appropriately

demonstrated.

Apart from assessing only a low level of learning

outcomes, the nature of items in some cases required the



pupile to have particular skills or particular
knowledge, the acquisition of which may.depend on
exposure‘to a particular culture or environment. ata 1
in some cases, the construction of the items was
erroneocus such that an item had no correct answer from
the multiple choice given, or there was more than one
carrect answer. We shall discuss each one of these
casee in respect of subject matter and construction

(clarity) taking case examples.

Knowledge
Opposites: Adore is to Hate as Come is to
A Came
B Go
C Went
D Disappear

This type of item, as concerns subject matter, requires
understanding of the meaning of the words and thé
relationship between the alternative answers. This
understanding, however, may only involve matching of the
words, identifying or remembering of previously learned
material. The problem of unfamiliar vocabulary may
arise here thereby:inhibiting perforﬁance. Performance
on such an item may thus be influenced more by lack of
understanding the question than lack of aptitude. If

such items are included in the test, they should be



checked for appropriate vocabulary otherwise they will
reduce the effectiveness of the test. On average,
opposites had an item difficulty of 65 percent and a

digerimination power of 0.6.

Letter series: Which letter in the word "christmas”
would come second if all the words were

placed in alphabetical order?

A a
B i
e e
D h

Alphabetical order: If the following words were put in
alphabetical order, which one would

come second?

A Puzzle
B Steel
c Funch
0 Punt

The letter series and the alphabetical order types of
item both require remembering of the alphabet and the
alphabetical placing of words. This type of item does
not require the pupil to demonstrate any ability other
than remembering specific facts or formulae. If the

pupil has no prior knowledge of the principles guarding



the putting of words in alphabetical order, he may fail
to answer the item correctly. This may not necessarily
demonstrate lack of aptitude. Such items therefore, are
lese suitable for assessing scholastic aptituda.‘ If
anything, they may be useful in asseeeing scholastic
achievement. These types had on average a difficulty
level of 42 percent and a discrimination power af 0.7.
This implies that pupile tend to find items of this type

difficult:

Comprehension

Word pattern: Which word will complete the pattern?

NONE ONE
FOLD ' oLD
BROAD ROAD
REAR

A EARN
B READ
c EAR

8] EARTH

This type of item requires the ability to deduce
information from available trends. To tackle the item
succeesfully, the pupil should grasp the meaning of the

material which is shown. Vocabulary problems do not

i



arise here. Also, the item does not require prior
knowledge of specific facts. Therefore, the item is
appropriate for assessing aptitude, and as such,
appropriate for the special paper to assess scholastic
aptitude. Thie type of item had on average a difficulty

level of 65 percent and a discrimination power of 0.7.

Odd one out: Three of the following are alike in some

way. Which one is different?
& crying
B wailing
C moaning
D laughing

To answer this type of item, the pupil should be able to
understand the meaning of the words and the
relationshipe that they have. By so doing, the pupil
demonetrates hie ability to grasp, compare and contrast
the given information. To do this, the pupil does not
need prior knowledge of specific theories of learned
material. However, this type of item may raise the
problem of vocabulary. For the pupil to be able to
compare and contrast the information, he has to

understand what the worde mean. As alluded earlier,
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rn completicon i1tems, the progressian item
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requires the pupil to demonstrate his ability to deducs
infarmation from existing trende and predict future
situatians. ftem difficulty and discrimination was 60
percent and 0.7 respectively. Performance on it is not
irhibited by vocabulary problems, and hernce it is likely

to measure scholastic aptitude.

Analaogy:

l

> =[P
@ (]

f

D.____

Reiead
D

il

2 on and pattern

Thia type of item ia like the

complation types. 1t requires deducing of information

from eaxisting trends. It ia also norn-verbal and hence
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free of vocabulary effecte. It had an item difficulty

of 60 percent and a discrimination power of 0.6.

Analogy: If ENGLISH is 9820345 then HEN ig8 ....v.a.

a 390

B 253

c 895

D 598

......... is to Nshima as Flour is to.......
A Tomato Tea

B Mealiemeal Bread

c Mealiemeal Wheat

¥ Cook Cut

In the above examples, the pupil should be able to
understand the meaning of the material. He has to
deduce the interpretation of the material from the given
situation. The first item is free of vocabulary effects

since it does not involve meaning of words.

The second example, however, involves the understanding
of meanings of words thersby making performance on it
affected by vocabulary. It also involves cultural
setting. Nshima is a food made from ground maize
(mealie-meal, or ground cassava roots (cassava meal)
commonly used by native Zambians. Bread is also a food,

made from ground wheat (flour). To rural Zambian

HO



children, it may be difficult to know that bread is made
from flour, let alone knowing what bread 1s. Also, to
urban children, especially immigrant groups, it may be
difficult to know what mealie-meal or nshima is. This

item is therefore not suitable for an aptitude test.

Application

Number series: Which number comes next?

a mwo »
] {§%]
g W

o
N
~

To be able to answer this type of item, the pupil should
be able to interpret the material involved. He should
discovér the relationship between the figures and then
apply the rules governing this relationship. The number
series items had difficulty level of 50 peréent and a
discrimination power of 0.5. For a scholastic aptitude
test, this was ideal. The effect of such good items on
the quality of the paper was however small because there

were only two of them.

50
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In answering this type of iltems, Lhe pupil demonstrates
his ability to understand and analyse the relaticnship
between the parts, and the ability to recognise the
organisational principles involved. BSince this type of
verbal communication does not include names cof abjects,
the vocabulary probiem is minimal, and asz such these
itemg are appropriate Tor scholastic aptitude tests.
Mareaver, the level of learning cutcomes involved is

reasonably hign.

The scrutiny of test {items ales indicated that in some
cases ltems were elither ambiguods, nad no carrect answer
or they were bilased. The following are the cases as

-

cited from past erxamination gquesiion booklets.

No correct answer given:

e —roe Avng, rar Bwiaen di s e
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On this item, there is no correct aﬁswer aqiven ..ty this
case, the pupil is left with no alternative but to
guess. Guessing, obviously, is not what the test is

meant for.

The answer is supposed to be the figure in the top left

hand box.

More than one correct answer possible:

The time table showed that the Grade 7s would have
English earlier than Maths. Social Studies would come

next followed by R.E. which would come later than

Science. Which subject would come second from the last?

English

o R

Science .

R.E.

@)

D Social Studies

The above guestion has two possible explanations.
Ambiguity in ite construction lies in the relationship
between English and Maths as given by the word

‘earlier’'.



The relationship implied ie the same as far the other

sub jects aes stated in the following example:

English came earlier than any other sub ject.

In this example, Maths can either be placed next to
English, or at the end of the series. I¥ we choose to
place it next to English, the succession will be English
» Mathe, Social Studies, Science, and R.E., making B as
the correct anewer. However, if we place it at the end
aof the series, the succession becomes Englieh, Social
Studies, Science, R.E., and Maths and C becomes the

carrect answer.

More than one correct answer possible:

Three of the following are alike in some way. Which one

ig different?

“ doar
B bed

o chair
D car

¥ »

On this item, the pupil can have either ‘car’ as the
exception or he can have "door’ depending on what he

bases his classification. He can on the one hand, have



‘door’ if he bases his classification on the fact that a
door may be not a whole but a part. For instance, a
door can be part of a house or a car whereas the rest of
the objecte are wholes. UOn the other hand, he can argue
that "car® is different because it is mobile and it is

not for indoor use.

Such ambiguity in test items should be avoided in a
multiple choice type of test. It is unfair to fail a
pupil only because he has used a different
interpretation from the examiner’s when he has
convincing reasons for hie answer. Ambiguity as
expressed here may make the special paper a leses valid

inetrument for assessing scholastic aptitude.

Socio-ecanomic status biased item:

RABTO® e 'to” TUNE“as TFTELEPHONE  Sigito.viis. P

o RING
B cALL
G DIAL
o TALK

[tems which involve objects which are not in common use
among members of some socio-sconomic groups put some

pupils at a disadvantage. For example, in Zambia, rural
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inhabitante do not have telephones in their homes. As a
result, rural pupils would find items such as the one

given above, difficult.

Whereas item difficulty and item discrimination resulte
may have indicated that the special paper test was
appropriate for assessing scholastic aptitude, the
campar igon of results from the treatment and the control
groups, and the analysis of performance according to
socio-economic status groupe introduced doubt. The
comparigon of results between the treatment and the
control groups indicated that the paper is sensitive to
coaching. Sensitivity to coaching makes the paper less

valid for assessing scholastic aptitude.

Administratively, although test items are not supposed
to be exposed to the pupile except at examination times,
some schoole can privately teach items to pupils whereas
some schoole may not. In this case, those pupils who
have the chance to practice taking the test items will
have hetter chances of doing well on the test than those
pupile who do not. In fact, it is not uncommon to find
special paper copiee in schools and teachers coaching
their pupile. Unless it is administratively ensured
that past examination copies do not get into
unauthorised circulation, the test will not be a fair

measure of scholastic aptitude.

56&



The analyeis of pupil performance in respect of socio-
ecbnomic status indicated that the test discriminates
against socio—economic groups. Pupils from the high
eacio-economic status performed better than the pupils
from the low socio-economic statue group. This implies
that the test may not be measuring scholastic aptitude
but some aother trait that ie influenced by environmental
conditions. The use of the special paper for selection
purposes may therefore promote inequality in the
provision of education. S8pecifically, the .low sccio-
economic etatus group: is put at a disadvantage when

competing for secondary school places.



(el SUababv iy o 5 igl o

CONCLUSION

From the findings of the present study, the following

conclusions can be made:

Although performance on the special paper test
correlates with performance in school subjects
both at primary and secondary school levels, the
paper may not assess scholastic aptitude. This
ig so because the paper showed that it is
influenced by coaching and Bocim—eponomic
background, factors to which a scholastic
aptitude test should not be susceptible as they
provide evidence that the test measurss some

other traits.

The special paper test can not be an appropriate
instrument for measuring scholastic aptitude.
This is so because the test items are not free
of ambiguity and the subject matter is of low
level, making the test less representative of
the mental functions that are indicative of

scholastic aptitude.

[ ~F'w}



RECOMMENDATIONS

On the basis of the present study’s findings, the

following recommendations are made:

e

The special paper should be taught in school like
any other subject. This recommendation is made
on the basis that the paper is susceptible to
coaching. Since it is difficult, if not
impossible to ensure that no pupil can have the
change to practice on the test items prior to the
examination, if the paper is allowed to be taught
in school, then fairness will be ensured to all

pupils.

fis regards the tests’ susceptibility to socio-
economic background, it is recommended that the
Ministry of Education (the Examinations Council)
continues varying the cut-off points according to
regions. In this case, special attention should
be paid as to what the socio-economic status of a
particular schonl is. That is, the higher the
socio-economic status of the school, the higher

should be the cut-off-point mark.



A

The quality of the special paper should be
improved. Whatever traite the special paper may
measure, it can not be efficient if the sub ject
matter and the construction of test itemes remains
at the present standard. The sub ject matter
ehould be improved such that it includes the
synthesis and evaluation levels of learning
outcomes. This may be achieved by involving in
the construction of test items, other special ised
branches of Peychology personnel other than the
present practice of the Examinations Council

personnel.

The present shortcomings in the construction of
test items is as a result of the rebroduction of
old items. The involvement of a wider range of
specialised personnel would easily rid the paper
of culture bias. To rid the test of ambiguity it
only requires a thorough proof reading (editing)

of the test items.

The special paper should cease to be treated as a
scholastic aptitude test. Until the
recommendations made above are implemented, and
validity retested, the test should not be treated
as a scholastic aptitude test. When, however, the

recommendations in (2) above have been met, the

A0



test may be used as a compulsory selection subject
like Englieh. In the mean time, the paper may be

treated as an optional selection subject.

Below ie an example of a test item that would include
the synthesie and the evaluation levels of learning
outcomes. The material is an extract from T.G.R.

Bower’e (1979) work on adolescent and adult thought.
Instructions

Read the following statements carefully and answer the

questions that follow.

: A A right action is an action that will bring about
at least as much good, or, failing to do that,
will avoid at least as much evil as any other

action open to the agent at the time of acting.

2. A good man is a man who always does what seems to

him, after due consideration, to be right.

A It is always wrong to tell a lie or hreak a

promise.

4. Buffering iteelf is undoubtedly evil.
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5 In some cases it seems O

bvious that the only

consequence of telling the truth or keeping a

promise will lead to more suffering than would

result from the opposite nehaviour .

Questions.

1= Are these statements compatible, one with another?

2 1f not, what is the least number that must be

re jected to yield a completely consistent set?

3 Write out such a list, containing the fewest

possible rejections, and state briefly wherein

lies the incompatibility between thoses you reject

and those you retain.

As alluded to earlier, an attempt to test scholastic

aptitude through the use of multiple choice type of test

may not be appropriate since some required

demonstrations are expressive. Scoring on an item that

includes expressive behaviour would not be 2rdight or

wrong® but "how much of the behaviour indicative of the

required trait is exhibited’.
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APPENDIX A

Preteast and posttest scores for Lake Road school.
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PRETEST
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APPENDIX C

Pretest and posttest scores for Tree Tops school.
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APPENDIX E

Pretest and posttest scores for Mumuni school.
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APPENDIX F
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Yy and the low Ability groups for
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APPENDIX G
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- APPENDIX K

Item difficulty and item discrimination formulae.

Item difficulty (P) = R_X 0o

T

Where R = the number of pupils who got the

-

item right.

Item discrimination power = RU - RL
-5 1
Where RU = the number of pupils in the

upper group who got the item

RL = number of pupils in the lower
group who got the item right.
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