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ABSTRACT

This study was aimed at finding the relationship
between entry qualifications and students' academ c
performance in various science subjects offered for the
|.J.MB. examnations by students. The study used the
year | sessional and year Il (I.J.MB.) examnation
results of the 1983/ 814. science intake of the Col | ege of
Advanced Studies, Zaria. The subjects covered by the
study included: Biology, Chemstry, Geography, Mathenmatics
and Physics. In each subject there were two groups of
students, (i) those with'0"' level credits in the subject
and (ii) those without ' 0' level credits in the subject.
The academ c performance of these two groups of students
were conpared for each subject in the sessional and
|.J.MB. examnations. The proportion of students in each
of the two groups, who passed the examnations in the

subj ect were al so conpar ed.

To investigate the effect of 'O |evel nmathematics
achi everrent on students' academ c performance, a conparison
was al so made between the academ c perfornance of students
with and without '0' level nathematics credits. The
subj ects covered in this part of the study included
Bi ol ogy, Chem stry, Geography and Physics. 1In the final
part of the study, the correlation between the sessional

and I.J.MB. results in each subject was investigated.

Fi ndings from the study.showed that in the year |
sessional examnations, the students with 'O level credits

in their subjects performed significantly better than

-Vi -



the others, in all the subjects except Chemstry, In
Chemstry no significant difference was observed. In the
|.J.MB. examnations there was no significant difference
bet ween the performance of the two groups. In the
sessional examnations, significantly greater proportion

of students with 'O level credits, passed in each subject
except Chemstry, In Chemstry no significant difference
was observed between the proportion of students with or
without '0" level credits who succeeded in the Chemstry
examnations. In the |.J.MB. examnations no significant
di fference was observed between the proportion of the two
groups of students who passed in Chemstry, Mathematics and
Physics. |In Biology and Geography, significantly greater
proportions of those with '0O' level credits in their subjects

passed in the |.J. MB. exam nations.

For Biology, Chemstry and Geography, no significant
di fference was observed between the academ c perfornance
of those with or without '0" |evel mathenatics credits, in
the sessional examnations. |In Physics those with 'O
| evel mathenmatics credits performed significantly better
than the others. In the |I.J.MB. exam nations, there was
no significant difference between the academ c perfornmance
of those with or without '0' level athematics credits,
for all the four subjects. Significant positive correlations
were found between the sessional and I.J.MB. results in all

the subjects except Geography.
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DSTINITICN CF TERMS

gy T - ——

For tane purpose of this study it is necessary to
define certain important terms to ensure clarity and
similarity in meaning. The following terms and
abbreviations are therefore defined in the coantext of

their specific use in this study:

School:

A cluster of departiments make up & schocl. In
C.4.3., there are two schocls, (1) the School of Science
and (2) the Schoel of Humanities. Each school has a-

nunber of academic departments (or sections) under it.

Entry ualifications:

This refers to the qualifications the candidate had
at the time of admission to the college. This is mainly
the 3.C.E, 'C!' level of the West African Examinations
Council (97.2.2.C.) in which ta2e passes are graded as (i)
credit (or higher level pass, which ircludes A1, A2, A3
Ccl., 2% 2nd 26), (ii) Pass (tuis includes P7 and P8) and
(11i) rail (F3), for each subject 2 candidate offers,

For the purpose of this stuiy 2 cr=dit or higher level

pass is simply referred to as credit.

Academic Performance:

This referz to the quality of work produced by the

students as is reflected in their examination results,

Northern States:

The states created out of the former Northern Region

of Nigeria, namely: Benue, Bauchi, Borno, Gongola, Plateau,

-xiii-



Niger, Kwara, Kaduna, Kano and Sokoto 3tates.

This includes the following subjects: Physics,

Chemistry, Biolegy, Ceography, Geolegy and Mathematics

arm of the shmadu Bello University (A.B.U.), Zaria. The
board conducts prez-degree (aquivalent to 'A' level G.C.E.)
examinations for about twslve collegesz =nd schocls of

£ (al TET
Bazic Studies,

S.B.S. - Schocl of Basic Studies,

G C.E. - '0' level: General Certificate of Education

ordinary level,

%elAsS:Co = West African School Zertificate (sometimes

referrcd to as Scheol Certificatz).

C.A,S, - College of Advancad Studles.

-xivy=-



CHAPTER 1

INTRODUCTION
1.1 Preamble

The College of Advanced Studies (C.A.S.), Zaria
(established in 1973 as the Kaduna State College of
Arts, Science and Technology), prepares students for
direct university admissions, After a two year course
the students sit for the Interim Joint Matriculation
Board (I.J,M.B,) examinations of the Ahmadu Bello
University, Zaria. The college functions in the same
" way as the other schools of Basic Studies established

in other states of the country.

The college has two schools: (1) the school of
Humanities and (2) the school of Science. The school
of Humanities comprises of the Departments of Arts,
Social Sciences and Languages. The school of Science
comprises of only the Department of Science which has
Mathematics, Physics, Chemistry, Biology and Geology
sections. Of the average annual intake of about 1,000
students into the college, only about 30 per cent of the
students register for science courses each year, Mainly
bece''se of this imbalance between enrolments into the
Humanities and the Sciences and because of the emphasis
placed on sedence and technology by both the federal and
state governments in the country, the college authorities
had to modify the admission requirements for candidates

who applied for science courses. Since 1981 candidates
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who have a total of at least three credits (or higher
level passes) in their West African School Certificate
(W.A.S.C.) examinations with one or more credits in

science subjects, have been offered admission to read

science courses for their 1,J.M,B. examinations,

Students' performances at the sessional examinations
in the college have fallen below expectations in recent
years., This reached a staggering stage during the
1983/8l session, The students' academic performance in
both the school of Humanities and the school of Science
were so poor that a committee had to be set up by the
college Academic Board to investigate the causes of the
students' poor performance, Table 1.1 shows the overall

picture for the school of Science.,

When the students' academic performance falls
below expectaticn, attention is focused on the s+tudents'
entry qualifications, Becasuse o0f the prcblem of low
students' enrcllment in the School of Science it is
necessary to have a deeper knowledge of the relationship
between entry qualifications and the students' academic
performance, Without such knowled,.: it would be
difficult to draw conclusions regarding students' academic

performance in the college,



Table 251
1983/8l; Year 1 Sessional Results
for the School of Science
Result Number of Students Percentage
(%)
Pass 189 55.3
Repeat 50 14,7
Withdraw 102 30,0

Total 341 100,0
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The present study is aimed at having a deeper
understgnding of the students' poor academic performance,
Specifically, this study seeks a thorough understanding
of the relationship between students' entry qualifications
and their academic performance in the sessional examinations
as well as the I.J.M,B, examinations in the school of
Science., The modified entry qualifications for the school
of Science is at least three credits in W.A.S.C. {(or the
General Certificate of Education (G.C.E.) ordinary level),
one of which must be in a science subject, On entry into
the college, candidates are normally registered for
subjects where they have credits at '0O' level. However,
because of the concession granted to science applicants,
candidates with only one credit in a science subject are
allowed to register for three science subjects. It is
therefore not surprising that in each subject in the
school of Science there are two categories of students:
(1) those with credits in the subject at '0' level and
(2) those without credits in the subject at '0' level.

All science students without credits in Mathematics are
compulsorily made to offer Remedial Mathematics to enable
them secure a credit in mathemati~s before they leave the
college. Such students offer the Remedial Mathematics
both in year 1 and year 1T (if they fail to secure a
credit in G.C.E. Mathematics at the end of year 1).
Students without credits in Mathematics register for Basic

Mathematics as one of their I1.J.M,B. subjects in year 1t1.
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The emphasis placed on mathematics is because of
university entry requirements. All students wishing to
read science courses in the universities are required
to have at least a credit pass in their '0' level
Mathematics,

Remedial courses in other science subjects may be
available for the students if there are adequate staff,
As a rule, each subject area makes efforts to assist
their students to secure '0' level credits in the subject.
This is also aimed at helping them in making up for their
deficiencies in such subjects. Despite these remedial
efforts, a pertinent question is that of the relationship
between students' entry qualifications and their academic
performance in the college. What effects would the
students' qualifications prior to entering the college
have on their academic performance? Again, has '0' level
(G.C.E.) performance in Mathematics any effects on the
academic performance of students in science subjects

(other than Mathematics) at the I1.J,M.,B. level?

1.2 Statement of the Problem

This study focuses attention on the academic
performance of students in Mathematics, Physics, Chemistry,
Biology and Geography according to the following groupings
based on their '0O' level results:

1) Those with '0' level credits in each subject,
2) Those without '0* level credits in each subject,
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3) Those with 'O' level credits in Mathematics,

) Those without '0O' level credits in Mathematics.
Groups (1) and (2) apply to all the subjects while
groups (3) and (4) are only applicable to Biology,
Chemistry, Geography and Physics, For administrative
purposes, Geography is under the school of Humanities,
It has been included in this study because it is one of

the major subjects offered by science students.

The major problem of this study may be stated
thus: What relationship exists between the students!
entry qualifications and their academic performance in
the college? Further, what relationship exists between
the students! academic performance in the college and
their performance in the external 1.J.M,B. examinations?
In particular, the study would endeavour to answer the

following research questions:

1. For each science subject, is there any difference
between the academic performance of students with
'0' level credits in the subject and the academic
performance of students without '0' level credits
in the subject in (i) the sessional examinatinns and
(ii) the I.J.M.B. examinations?

2. What proportion of students (i) with '0' level credits
in the subject, (ii) without '0' level credits in the
subject succeed in the sessional and 1.J,M,B.

examinations in each subject?’



3.

L.

-7—

How do the students (i) with '0' level credits,
(ii) without 'O' level credits in Mathematics
compare in their academic performance in subjects

other than mathematics?

Is there any correlation between the students'
performance in the sessional examinations and their
performance in the 1.J.M.B. examinations in each of

L
the science subjects under investigation?

1.3 Purpose of the Study

The major objective of this study is to determine

the relationship that might exist between students'

entry qualifications and their academic performance in

C.A.S., Zaria. This is aimed at establishing which entry

qualifications are more predictive of higher acadenic

achievement in the college, An attempt would be made to

use the results of this study:

a)

b)

to establisn the relative predictive validity of the
entry qualifications into the C.A.S, school of Science,
to determine the level of correlation between the
performance of students in the sessional examinations

and their performance in the I,J.M,B. examinations,

to evaluate the success of the modifications in the

admission requirements in the school of Science,



1.4 Null Hypotheses

The following null hypotheses ( Hy ) were
developed for each of the science subjects (Biology,

Chemistry, Geography, Mathematics and Physics):

1. There is no difference between the academic
performance of students with '0' level credits in
the subject and the academic perforamance of students
without '0' level credits in the subject, in (i) the
sessional examinations and (ii) the I,J.M,B,

examinations in the subject.

2. There is no differsnce in the proportion of students
(i) with '2' level credits and (ii) without '0' level
credits in the subject who succeed in (a) the
sessional examinations and (b) the I1,J.M.B.

examinations.

3. There is no difference between the academic performance
of students with '0' level credits in Mathematics
and the academic performance of students without
'0' level credits in Mathematics in subjects other
than Mathematics in (a) the sessional examinations

and (b) the I,J.M,B, examinations,

4o There is no positive correlation between the students'
performance in the sessional examinations and their
performance in the I.J,M.B, examinations in each

subject,
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1.5 Assumptions of the Study

1.

This study is based on the following assumptions:

All students in the school of Science have undertaken
the G.C.E. ordinary level course in each of the

science subjects they are offering in the college.

Lecturers in the school of Science are well
qualified and are aware of their basic responsibilities

towards the success of their students,

The variations in the teaching abilities of various
lecturers (teacher-effect) would not bear any
significant effect on the academic achievement of

the students,

The assessment of the lecturers bear a true reflection

of the students' academic achievement.

That a student's choice of a science course is
voluntary and based on his inherent confidence in

his ability to succeed in such courses.

That students with '0O' level credits in a subject
possess adequate knowledge of the subject to offer
it at the I.J,M.B. level.

1.6 Scope and Delimitations of the Study

The year 1 students in the school of Science for

the 1983/8l; academic session will be used for the study,

Their academic performance in the 1983/8l sessional
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examinations and their performance in the I.J.M,B.
examinations at the end of the 1984/85 session will

form the basis for this study. The modifications in

the entry qualifications for science students started
with the 1981/82 year 1T intake. Because of the initial
problems encountered in implementing the modified entry
requirements, only a limiied number of candidates
benefited from it during the first two years. The
modifications did not make much impact on the students’
intake into the school of Science until the 1983/8L
session when the science intake rose from about 180 to
31, This is why the science intakes for the 1981/82

and 1982/83 sessions have not been included in the study.
The study covers the analysis of the academic performance
of the 1983/8L intake in the 198} sessional examinations
and the 1965 I1,J.M.B. examinations in Biology, Chemistry,
Geography, Mathematics and Physics. Geology is not
included in the study because it is not offered as one of

the subjects in most secondary schools,

The relationship between teachers' qualifications
and students' a "1ievement would not be investigated in
this study., This is because the minimum gqualification
to become a lecturer in the college is a university
degree in the appropriate discipline, Besides, a good
number of the lecturers in fhe school of Science posess

higher degrees, so the lecturers are all well qualified.
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The relationship between class sizes and student
achievement would not be investigated also because
lecturers in most subject areas in the school of Science
teach various subject components on rotational basis.

For example, one lecturer may teach Electricity to all
the groups of Physics students while other lecturers

may teach the same groups of students in other areas of
Physics, The study could have covered other schools of
Basic Studies offering science courses but for the

economic and other constraints.

1.7 The Significance of the Study

A situation where a candidate with only one 'O
level credit in a seience subject is allowed to read
three science subjects at the I.J.M.B. level can only
be regarded as an experiment, After a few years, such
an experiment needs an appraisal to see how far the
objectives are being met, Now that the failure rate
during the year 1 sessional examinations have become so
alarming that the college authorities would want to know
why, it is only proper that a study is made of the various
fact..'s that might have contributed to such a state oz
affairs, Entry qualifications are used as yardsticks in
determining the choice of candidates for various courses,
Entry qualifications therefore play a major role when
the academic achievement of thg college intakes are being

called to question. This study is an attempt to determine
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the relationship between entry qualifications and

students academic performance in the college.

It is hoped that this study would provide enough
information that would aid the college admission officers,
lecturers, and the entire college authorities both in
the selection of camdidates for science courses and in
the counselling of students regarding their course
combinations when they enter the college. There is need to
give students such guidance to avoid wastage in manpower
resources of the state and the country in general., Since
the emphasis on science and technology is still gathering
momentum in the country, there is need to have data on
the type of experiment the school of Science has been
undertaking, especially since 1981, as regards students!
intake and registration for courses, The dearth of
indigenous science and mathematics teachers in the
country makes it imperative for us to encourage the
younger generation to take to science., This will enable
the country to have not only enough applied scientists
like doctors, engineers, pharmacists and technologists
but also enough science teachers. Tris study will therefore
be valuable not only for other colleges offering 1.,J.M,B,
courses but also for other higher institutions offering
science and technical courses in general. It is hoped
that this study would open the way to a number of such

research studies aimed at helping the country to meet its
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manpower needs in the fields of science and technology.

Studies have shown that a high correlation
exists between achievements involving science and
technology on one hand and mathematics on the other hand,
Mathematics has been called the queen and servant of the
sciences (Bell, 1959). It is in realization of this
important fact that mathematics has been made a compulsory
subject in the secondary schools and the
teacher training colleges in Nigeria. This study also
seeks to investigate the relationship between mathematics
and academic achievement of science students in subjects

other than mathematics.

1.8 Summary

In this chapter the background and general
introduction to this study has been discussed. The
section on the statement of the problem raised a number
of empirical research questions which the study hopes to
answer, Suitable hypotheses were also derived from the
research questions for testing in the chapter on the
analysis of data., It is envisaged t"-t the answers to
such questions would clearly bring out the relationship
between the students' academic performance and their
entry qualifications. There is need for this type of
study as it would contribute to finding solutions to
the manpower problems in the fields of science and technology

in the country.
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In the following chapter, a review 1s made
of literature relevant to this study. In subsequent
chapters, the methodology and analysis of data are
presented before conclusions and recommendations ba,ed
on the findings of the study are made in the last

chapter.



CHAPTER 2

REVIEW OF RELATED LITERATURE

2.1 Introduction

- In chapter one the historical background, the
purpose, problems and significance of the study were
examined. In this chapter a review is made of
the works of other researchers who carried out some
studies on the effects of entry qualifications on students'
academic performance. This chapter also includes a brief
review of the effects of other variables (such as attitudes,
self-concept, interest and motivation) on students!
academic performance. The first part of the chapter
focuses attention on the relationship between entry
qualifications and students' academic performance, while
the second part treats the effects of other variables on
students' academic performance. A brief summary forms
the last part of this chapfer.

2.2 Entry Qualifications and Students'
Academic Periormance

One of the basic assumptions of this study is that
entry qualifications have some predictive values on
students' academic performance, Screening and selection
of students for most higher institutions in Nigeria and
other parts of the world is based on this fundamental
assumption, A study was conducted by Bakare and Majason
(1974) titled "Predictive Validity of Ibadan University

i
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Entry Qualifications". In the study a random sample of
1,000 students admitted to the university between 1962
and 1969 was taken out of a total of 2,17 students.

In analysing the data, the mean scores of each student
in (i) the entry qualification examinations and (ii) the
examinations taken over the years in the university were
taken and subjected to correlational analysis. Findings
from the study showed that there was a significant
positive correlation between students' performances in
various entry qualification examinations and the relevant
university examinations, It was also found that G.C.E.
'A' level and the Higher School Certificate (H.S.C.)
examinations were more predictive of degree performance

than the preliminary year examinations in the university.

Nisbet and Welsh (1966) concluded from their own
studies in Britain that a number of preliminary analyses
of this kind have failed to give promising results. They
conterd that substantial part of the variation in a
student's performance in the university is basically
unpredictable from evidence available at the time of
entry to the uriversity. They therefore suggest tnat a
good prediction of final performance could be got from the
performance in the initial stages of a period of training
or study. Fafunwa (1967) in his own study at the university
of Nigeria Nsukka found that in degree examinations direct
entry (those with G,C.E. 'A' level or H,S.C,) students

performed better than preliminary year students in Liberal
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Arts courses while the latter group performed better

in Science and Technical courses.

, Ajagbe (1976) in his own study on possible effects
of previous knowledge of Mathematics on students'
academic performance in Economics (Department of Commerce)
at the College of Administrative and Business Studies
(C.A.B.S.) of Kaduna Polytechnic, found that there was
a close relationship between students' academic
performance in Economics and the students' performance in
Eldmentary Mathematics in their wW.A.S.C. examinations,
Those students who had passed mathematics at credit level
(or above) in their W.,A.S.C. performed better than the
other students. Pryor and Gordon (197)) worked on a
statistical model for the examination of the validity
of pre-requisites., Their model utilized information
concerning exposure to pre-requisite courses. The
findings of the study revealed that a student's record
of academic success is a better predictor of performance
than the sequence of specific courses to which he has been
exposed previously. It was therefore suggested from the
fina.ngs of this research that students with high grauec
point averages could be exempted from some or all of the

preliminary requirements of a course.

Osha (1973) in his own study of the effects of
dual entry qualifications (W.A.S.C, and London City and
Guilds) on students' performances in Engineering and
Technician's course at the Kaduna Polytechnic found that
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there was no significant difference in the performances
of the two groups at their final year examinations,
Awesu (1974) in a similar study on the effects of dual
entry qualifications (W.A.S.C. and Teachers' Grade II)
on academic achievement of Zaria Advanced Teachers'
College students also found that there was no significant
difference between the two groups of students in their
academic perfecrmance., Ukwanyi (1976) concluded from his
own study of the effects of entry qualifications on
students' academic achievement in executive grade final
examinations at the Kaduna Polytechnic that entry
qualifications did not exert much influence on students'
academic achievement. His own study was also based on
different types of entry qualifications (W.A.S.C. and
other equivalent qualifications).

Ohuche (1974) undertook a study of the academic
achievement of Nigerian undergraduates in the United States
of America (U.S.A.) as a function of previous educational
experiences, In the study, the researcher used multiple
regression analysis to predict the probability of success
of the candidates im terms of performance prior to their
enrolling in the universities in the U.S.A, He developed
a simple regression equation using performance in entpy
gualification examination as the predictors and the
university variables as the measure, He then went on to
use the analysis of covariance to investigate if there was

any significant difference in academic achievement between
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undergraduates who completed the equivalent of Sixth

form (H.S.C.) and those who went to the U.S.A. after
completing the equivalent of secondary school (W.A.S.C.)
in Nigeria. He used the pre-university predictor variable
as the covariate and the cumulative grade point a@erage
as the measure. His findings were that: (1) previous
educational experience as measured by the grade point

in the school certificate examination (W.A.S.C.) could
not be used to predict satisfactorily the academic
achievement of such students as measured by their
cumulative grade point averages in the university, (2) a
satisfactory predictor of academic achievement for the
Nigerian undergraduate was his own grade point average

at the end of his first term in a higher educational
institution in the U.S.A. Furthermore his cumulative
grade point average one'year later was a better predictor
variable than this, (3) Nigerian undergraduates who
completed the equivalent of sixth form programme performed

better than the others,

Simon and Ward (1983) undertook a study titled:
"Correlates of Performan ~ in a Postgraduate Certificate
in Education (P.G.C.E.) course", Findings from the study
showed that prior academic achievement was particularly
positively correlated with performance in the Theory of
Education, Significant positive correlations were also
found between performgnce in the Theory of Education and

Practice of Education on one hand and the selection
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interview grades on the other hand. Significant positive
correlation between previous performance in degree
examinations and grades in the Theory of Education was

also observed.

From the results of these research studies one can
conclude that: (1) Different but equivalent entry
qualifications do not have any significant effects on
stulents' academic performance, (2) Direct entry candidates
(H.S.C. or 'A' level equivalents) perform better than
preliminary students in the sciences, (3) Assessment of
students at the end of their first year of training in an
institution is a better predictor of their academic
performance than entry qualifications, (4) The relationship
between students' entry qualifications and their academic
achievement is not yet conclusive. Before final conclusions
are drawn regarding the relationship between entry
qualifications and students'! academic performance there
is need to examine the nature and purpose of the various
research works that were ¢arried out. Most researchers
have focused attention on the types of entry qualifications
and their effects on students' academic performance, The
relationship between the quality of entry qualifications
and students' academic performance has not been given
adequate attention by many researchers. Selection of
candidates for institutions of higher learning, based on

some pre-requisite qualifications without an entrance
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examination, is based on the fact that entry qualifications
do have predictive values on students' academic
performance, This is why minimum entry qualifications

are set for such purposes. Because of the vital role

being played by entry requirements in admission processes
for most institutions, further and more intensive

studies need to be undertaken to bring out clearly the
effects of entry qualifications on students' academic

performance,

Past studies have been conducted mcstly on students
with the minimum entry rsquirements for their courses.
Studies involving both students with the minimum entry
qualifications and those without the minimum entry
gualifications are likely to throw more light on the
relationship between entry qualifications and students®
academic performance, Again previous studies have been
rather broad based since entry qualifications in component
parts of courses were not examined in relation to the
students' academic performance in such areas. The present
study attempts to do this by looking at students' entry
qualifications and their performances in individual
subjects in their science courses, For each science
subject there are two groups of students: (i) those who
have the minimum entry qualification (credit or higher
level pass) and (ii) those without this minimum entry
qualification, This is a situation where students without

the minimum entry requirement for a particular subject are
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allowed to effer the subject. This practice is a
departure from-the normal rigid entry qualifications
adhered to by most otﬁer institutions of higher learning,
According to Mayer (1966), high schools in the U,S.A,

are often held back by inflexible admission requirements
on the part of colleges. To encourage flexibility of
entry requirements, the Progressive Education Association
sponsored an eight year study (1932-1940) of thirty
secondary schools, These schools were not obliged to
stress the usual college entry requirements., Results of
the study showed that graduates of these schools were as
successful in colleges as the graduates of more orthodox

high schools,

Most of the studies under review have focused
attention on university students. The present study
focuses its attention on pre-university students. Again
a situation where a student who has only one '0' level
credit in a science subject is allowed to offer three
science subjects should be of interest to researchers who
would want to foster the study of science in a developing
country like Nigeria, As mentioned by l_yer (1966),
results of research in colleges in the U.S.A. with such
liberal admission policies indicate that the students of
such colleges were as successful as those of other colleges
in their academic career. Such a study as the present one

in Nigeria is long overdue, The rigidity of admission
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requirements (entry qualifications) to our institutions
of higher learning has largely been responsible for the
exodus of studentszinstitutions of higher learning in
other countries (especially where such courses are
available locally),

2.3 Effects of Other Variables on Students'
Academic Periormance

According to Shertzer and Stone (1976), educational
attainment is affected by factors such as geographic
location, family background and social status. More
than 95% of the students in the present study come from
Kaduna State, Evidence from their personal files also
indicate that majority of them have similar family and
social backgrounds, The influence of such factors would
therefore be very minimal on the findings of this study,
Blair et al (1968) emphasised that the kinds of attitude
which a child has affects school work and learning., Daily
attendance of students are taken in this college to
encourage regular attendance at classes and a monthly test
is also conducted for each subject, to ensure a continuous
seriousness about school work on the part of students,
Such monthly tests are used in compiling their continuous
assessment at the end of the session, Ikiejiofor (1979)
contends that the cause of poor academic performance lies
mostly with the students, He gave such reasons as lack of
adequate preparation for examinations, the hope of cheating

and leakages, wastage of study time at social parties and
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sometimes drug addiction as some of the possible causes.
Blair et al (1968) also emphasise that tne way a child
perceives himself in relation to his goals, the kind

of person he believes himself to be and the kind of
fears and aspirations he has will be the major factors
in delineating the things for wnich he strives. They
therefore assert that motivation is another key factor

in the success of students in their academic work,

The science students in the college are all assigned
to various lecturers for guidance and counselling.
Students who are found wanting are normally referred to
the guidance and counselling committee if their personal
counsellors cannot resolve the issues at stake. This is
ainmed at ensuring a suitable attitude to work and
minimising the effects of personal factors detrimental
to the students' school work., The students of C,A.S.
are also adequately motivated. As mentioned in the
previous paragraph, majority of them come from Kaduna
State where no stone is left unturned in encouraging the
students, The students' allowances are paid regularly
and promptly. The students' counsellors also give them
career guidance in addition to counselling them on their
problemsin the college. The proximity of the college to
the Ahmadu Bello University is also a strong motivational
factor since they all aspire to go there after a successful

stay at C,A.S. The college is also manned by well qualified
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and dedicated staff. The state government takes very
good care of the college, so that adequate facilities
are provided for both staff and students. The influence
of factors such as motivation and teacher-gualification
is therefore of little or no significance in this study.
The two groups of students (those with credits and those
without credits in each subject) under consideration

in this study, are subjected to the same environmental

conditions in the college.

2.4 Summary

Considerable research has been done in Nigeria
and other countries to determine the relationship between
entry qualifications and students' academic performance.
Most of these studies show that there is a positive
correlation between students' entry qualifications and
their academic performance, This area is still subject
to further investigations as there is no conclusive evidence
regarding the relationship between entry qualifications
and students' academic performance, Such previous studies
have centred their findings on samples involving students
wiv.. the minimum entry qualifications for their courses,
Students without such minimum entry qualifications were
not given the opportunity of being compared with gqualified
students in various courses. Tne present study attempts
to do this by comparing the academic performance of students

with the minimum entry requirements with that of students
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without the minimum entry qualification in each science

subject under investigation.

Some of the research works reviewed showed that
students with higher level entry qualifications (G.C.E.
'A' level or equivalent) performed better than those who
registered for university courses with lower qualifications
(W.A.S.C. or equivalent) in their final degree examinations,
Factors such as self concept, motivation and attitude of
students that could affect the gudents' academic
performance were also examined. The influence of such
other factors on students' academic performance is,
however, reduced to an insignificant level where both
teachers and students are adegquately motivated and
facilities for students optimum output are provided as is
the case in C.A.S. Both groups of students under
consideration in each subject are subjected to the same
classroom and other environmental conditions. The influence
of such factors on the present study is therefore minimal,
Research findings also show that the academic performance
of students in their first year of training serves as a
good predictor of their success in subsequent years of

training in an institution,

In the next chapter, the statistical methods adopted

for the collection and analysis of data are discussed,

-



CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter deals with the various procedures
used in collecting data as well as the statistical
methods adopted for the analysis of the data. The
background of the students used for the study is
discussed in the first section. The procedures used
for obtaining samples as well as the methods used in
obtaining the scores are also presented., The methods of
presentation of the findings are also discussed before

the chapter is concluded with a brief summary.

3.2 Background of the Students

The study is based on the academic performance of
the science intake for the 1983/8lL academic session,
Their academic performance for two successive sessions
was used for the study. The study started with 341
students for the 1983/8l session and ended with 185 of
them during the 1984/85 session., The reason for this
huge difference is given later in this chapter. The
students were of average ability as judged by their
academic achievement in the G.C.E. examinations., Most of
them had a total of three credits in their G,C.E. results.
Under more strict admission conditions, as is operated

in many other similar institutions of higher learning,

2w
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most of these students would not have gained admission,
As mentioned in chapter 1, admission conditions had to

be relaxed in this way in order to increase the science
intake into the college. The students were encouraged

to offer science courses not only by the offer of
automatic scholarships for science students of Kaduna
state origin, but also by the prospects of job opportunities
available to them on completion of their university
education, About 95% of these students come from Kaduna
state which is considered to be one of the educationally
less priviledged states of the country. Most of them
ceme to the college immediately after completing their
secondary school education. Only a few of them had had
some form of working experience by the time they were
admitted to the college, as evidenced by information
contained in their personal files, Parental influence

on course choice :as minimal as most of them came from
parents who dié?iave any western education. Their ages
ranged from about 16 to 23 years. Only about 20% of them

were females,

Each student in the school of Science offers three
subjects for the I.,J.M,B, examinations., 1In addition to
these three subjects, all students without '0' level
credits in Mathematics compulsorily offer Remedial
Mathematics. 1In other science subjects remedial classes

may or may not be organiied for the students, Such an
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arrangement is dependent on the staff strength of the
subject section. The students are however advised

to retake the G.C.E. examinations in those subjects

they are offering in which they failed to secure a credit
pass at '0' level, To promote the interest of these
students in science, a Science Society exists in the School
of Science, Most of the science students belong to this
society. A good number of lecturers in the school of
science participate in the activities of the Science
Society. The society organizes public lectures, film

shows and excursions to various establishments that are
considered of interest to the promotion of science. Trips
to the Ahmadu Bello University Computer Centre and various
other departments (especially the applied sciences) in

the university, the Nigerian National Petroleum Corporation
(N.N,P.C.) at Kaduna, the Nigerian Breweries Limited also
at Kaduna, and the Nigerian Tobacco Company (N.T.C.) in
Zaria are émong the numerous excursions undertaken by

the Science Society.

The attrition rate in both the school of humanities
and the school of science is quite high, unfortunately.
The reasons are not yet very clear, Of the 341 year T
students in the school of science during the 1983/8L4
session only 185 of them were able to proceed to year TI
for the 1984/85 session, To proceed to year two a

candidate must have scored a total of at least 120 marks
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out of 300 marks. Such a candidate must have also scored

at least 0% (the minimum pass mark) in not less than two
out of his three major subjects, provided he scored more than
35% in the third subject. From Table 1,1 (Chapter 1) it can
be seen that 189 students succeeded in the year 1 sessional
examinations., Of this number, l; students left the college
voluntarily for other higher institutions, so that only 185
of the 341 students were left in year I for the 1984/85
session, As can be seasn from the conditions for promotion
from year I to year II of the 1,J.M,B. course, the 152
students who were unsuccesszful in the sessional examinations,
were the academically weakX ones, The attrition number would
therefore not have any significant effect on the findings

of this study, since the attrition affects both pzarties of

each comparison,

3.3 Sampling Procedures

The total number of students in year T in the school
of science for the 1983/8l session was 3L1. The study covered
the academic performance of these students during the 198

sessional examinations as well as the academic performance =
of the 185 of them who sat for the 1985 1,J.M.B. examinations

at the end of their second year,

To compare the academic performance of students in each
subject, the method of stratified sampling was used. The whole
population of science students for each of the two sessions,
1983/8l and 1984/85 was divided into five strata: (1) Biology,
(2) Chemistry, (3) Geography, (lj) Mathematics and (5) Physics.
Each of these strata was further subdivided into two groups,
(a) those with '0' level credits in the subject and (b) those
without '0' level credits in the subject (see Table 3.1.). The
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Table 3.1

Distribution of Science, Students by Subjects,
by Year and by 'O' Level Results,

Year Result” Biology Chemistry Geography Maths Physics

C 120 135 88 91 97
1983/8L

We 89 85 35 L8 65
Total 209 220 123 139 162

C 85 82 57 Sk 62
198L/85

wC L3 50 16 19 22
Total 128 132 73 73 8l

* C = with '0' level credits
wC = without '0' level credits
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results of all the students in each of these two groups
were used for the comparison in each subject. The
comparison was done for both the 198l sessional

examinations and the 1985 I.,J.M.B., examinations,

To investigate the effect of '0' level mathematics
achievement of students on their academic performance in
other subjects, four out of the above five strata were
used, nanmely (1) Biology, (2) Chemistry, (3) Geography
and (l;) Physics. Each stratum was again subdivided into
two groups, (c) those with '0' level credits in Mathematics
and (d) those without 'O' level credits in Mathematics
(see Table 3.,2). For this comparison a random sample of
50 students was selected from each of the two groups. This
was done by numbering the students in each group serially,
then using a table of random numbers to select the 50
students from the group. Where the number of students in
a group was not up to 50, all the students were automatically
selected for the comparison, The comparison of the
academic performance of the students in the two groups was
done for each of the above four subjects in both the

sessional and I.J.M.B, examinations.

For the correlational'é?udies, a random sample of

50 students was chosen from the students offering each
subject during the 1984/85 session, The students who had

failed to proceed to year 11 of their I,J.M.B. courses were
not used for this part of tﬁf study. To select this

random sample of 50 students, the students offering each
subject were assigned serial numbers and a table of random

numbers was again used,
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Table 3.2

Distribution of Science Students by Subject,
by Year and by '0' Level Mathematics Results

Year Result* Biology Chemistry Geography Physics

MC 58 86 25 78
1983/84 wMC 151 134 98 8l
Total 209 220 123 162

MC 37 53 1 L6
198),/85

wMC 91 79 59 38
Total 128 132 73 8l

* MC = with '0' level Mathematics credits

wWMC = without '0' level Mathematics credits



3.4 Data Collection

The sessionél examination results list of year T
science students for the 1983/8l session was obtained
from the Science Office in the college., The sessional
results list contained their subject combinations,
college numbers and their sessional results, including
the marks obtained in each subject. All the registration
forms (see appendix A) on which the students filled their
entry qualifications during their registration at the
beginning of their year I were also secured from the
Science Office. The available subject combinations for
each subject (see appendix B) were listed and the
registration forms of students offering each subject were
sorted out. The registration forms for each subject were
tnen grouped into two: (a) those with '0' level credits
in the subject, and (b) those without '0O' level credits
in tne subject, These registration forms together with
the sessional results list were used in compiling the
students' list for each subject. College numbers of
students who were absent from the sessional examinations
were omitted from the lists, Finally, the 1985 I1.J.M,B.
examination results list was obtained from the Academic

Office in the college.

Each subject list (see appendix C, for a sample)
comprised of two parts, A and B, Part A contained
information about students with '0' level credits in the

subject, while part B contained information about those
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students without '0' level credits in the subject.

The grades obtained in G.C.E. in the subject and
mathematics were entered in the lists with the aid of

the registration forms. The grades obtained in both

the sessional and I,J.M,B, examinations in the subject

were also entered in the appropriate columns with the

help of the sessional results list and the I.J.,M,B. results
list, Further information about the students' age and
parental background were obtained from the students'

personal files in the Academic Office.

3.5 Methods of Data Analysis

3.5.1 The Scores

The I.J.M,B. results for the June 1985 examinations
were given in grades (A, B, C, D, E and F) while the
sessional results were in percentages., For the purpose of
data analysis grade points (as wused by the Joint Admissions
and Matriculation Board (J.A.M.,B,) and the universities for
admission of students) were used, The grades and their

equivalent points and range of marks are as follows:

Range of Marks (%) Grade Grade Points
70 = 100 A 5
60 - 69 B Iy
50 - 59 C 3
45 - L9 D 2
Lo - Ly . E 1
0- 39 F 0
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The sessional results and I.J.M.B, results were
both converted to grade points using the above table,
For the comparison of academic performance and
computation of correlation coefficients all the students'

scores were therefcre in grzde pcints,

3.5.2 Statistical Pesign for Data Analysis

A, Comdarison of Academic Perlormance

e T ven e ~ das Ao
r.;..l..-u..::‘.“C‘? C.‘, Smec.-uS.

To compare the acndemic
the mean score, the stani=rd deviztlion 232 the mumber
of estudents in each sample were uced for the
following groups of students in each of the sudbjects,
Binlogy, Chezistry, Geography, Mathematics and Physics:
a) Students with 'C' level credits in the subject,
b) Students withcut *'C' level crsdits in the subject,
¢) Students with 'C' level credits in Mzthematics
ard (d) Z*udentz without '0' level crediis in Mathematics
For Mathemztics, calculations were only made for
grcups (2) 2nd (b). For the comparison of groups (2) and
(2) the toal numbar of ztudonts in each srour were used

for each sublect., The me=n scores of the “we groups Rc

and R“ for groups (a) and (b) respsctively, were
compared using the differ .ce of means, Since the nunmber
.\

of students in each group was fairly large (see Taktle 3.1),

the scores were assumed to be normally distributzZ., DMost
atistical autaors (for example Erricker (1S73))consider

samples of

[size grezter than 30 to be large samples. Hence the

statistic voced to test the hypotuesses was tae standard

normal varizte 2. The level of significance adopted
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to test the hypotheses was 0,05, Theoretically, one
would expect those with '0' level credits in each
subject to perform better than those without '0' level
credits in the subject, this was why 0,05 level of

significance was chosen for the hypotheses testing.

For the comparison of the academic performance
of students with '0' level credits in mathematics
(group (c)) and those without '0' level credits in
mathematics (group (d)), in Biology, Chemistry,
Geography and Physics, random samples of 50 students
were used., This was because of the size of the samples
(see Table 3.2)., Comparison of the mean scores X., and
Xyem for groups (c) and (d) respectively, were made for
each subject using the difference of}means. The statistic
used for the comparison here was the student's 't' value.
The level of significance adopted for testing the hypotheses
here was again 0,05, because, theoretically, one would

expect group (c) to perform better than group (d).

The above two sets of comparisons were made
separately for (i) the 1984 sessional examinations and
. i) the 1985 1,J.M.B., examinations, To compare t...
number of successful students in groups (a) and (b) the
difference in their proportions was used. For this
comparison the proportion of successful students in group
(a), F, and the proportion of successful students in

group (b), B . were computed, The difference in their
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proportions F, and ch was used for the comparison

in each subject., Because of the large number of students
in each group, the distribution was assumed to be normal,
The standard normal variate 2 was again used to test
the hypotheses, Theoretically one would expect a greater
proportion of students with '0O' level credits in a
subject to succeed in the examinations in the subject
compared to proportion of successful students in the
group without '0' level credits in the subject, For
this reason the level of significance chosen for the
testing of hypotheses was 0,05,

B. Correlation Between Sessional and I.J.M,B,
Examinations

To investigate the correlation between the year 1
sessional examination results and the I.J.M.B, results
the grade points of randomly selected 50 students from
each subject were used. The scores in the sessional
examination were designated X and the I,J.M.B. scores
were designated Y. The product moment coefficient of
correlation (r) was calculated for each subject. The
correlated test was used to test for significant
difference between the measures of the pairs o1 variables,
The statistic used here was the students 't' value at
.05 level of significance,

3.5.3 Methodological Assumptions and Limitations
of the Study

The use of the product moment coefficient of

correlation to study the relationship between the students!
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scores in the year 1 sessional examinations ( X ) and
their scores in the I1,J.M,B., examinations ( Y ),
pre-supposes that the data being used form a normal
distribution, Another assumption is that the variables
X and Y could be linearly related, taking Y as the
dependent variable and X as the independent variable,
For the correlated test, the scores were assumed to be
symmetrical so that the 't' statistic was used even
though the sample sizes were rather large ( N = 50 ).
The use of correlation here does not in any way imply

a cause and effect relationship.

The scores of students with and without '0' level
credits in each subject were assumed to be normally
distriouted so that the standard normal variate was used
to test the appropriate hypotheses. It must be pointed
out that the internal validity of the data here could also

have been affected by some external factors.

3.6 Summary

The methods used for obtaining samples for data
collection were (i) simple random samplin- and (ii) stratified
random sampling. For the analysis of data, the standard
normal variate £ was used for the comparison of mean
scores and proportion of successful students with '0O!
level credits and students without '0' level credits in
each of the science subjects used for the study. The
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student's 't' value was used for the comparison of
academic performance of students with '0' level credits
in mathematics and students without '0O' level credits

in mathematics in subjects other than mathematics,

The correlated test between the sessional scores
and I.J.M,B. scores also used the studentt 't' value
to test for significance, The level of significance
adopted to test all the hypotheses in the study was 0.05.
This was in order to minimize the probability (P ) of
accepting H, when it is false (Type II error). In the
next chapter a detailed presentation as well as the

analysis of data are made,



CHAPTER L4
PRESENTATION AND ANALYSIS OF DATA
.1 Introduction

In this chapter a summary of the data collected
as well.as the analysis of the data and findings based
on the analysis are presented, The first part of the
analysis deals with the comparison of the academic
performance of students who had credits with students
who had no credits in each of the following subjects:
(1) Biology, (2) Chemistry, (3) Geography, (4) Mathematics
and (5) Physics. The second part of the analysis deals
with the comparison of academic performance of students
who had credits with students who had no credits in
Mathematics, This analysis was made for Biology, Chemistry,
Geography and Physics. The last part of the analysis
deals with correlation between the sessional and I.J.M,B.
examinations, A summary of the results and findings marks

the end of the chapter,

4.2 Comparative Analysis of Academic Performance

For this analysis the data collected were the
students' grade points (see Section 3.5.1) in the 198l
sessional examinations and the 1985 I1,J.M,B, examinations,
The analysis was done separately for each of the subjects
and for each of the examinations, For each subject three

sets of analysis were made:
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1. Comparison of academic performance of students
who had credits with students who had no credits,

in each subject,

2. Comparison of the proportion of passes of students
who had credits with students who had no credits

in each subject.

3. Comparison of academic performance (in each science
subject other than mathematics) of students who had
'0' level mathematics credits with those who had no
mathematics credits,

T Comparison of Academic Performance of Students

who had credits with students who had no
credits in each subject

For this comparison the mean grade points and
the standard deviation of students who had credits and
students who had no credits in each subject were compﬁted
separately, Since academic ability is normally distributed
for a large sample size ( N > 50), the standard normal
variate, 2, was used for this comparison, The standard
deviation of each group, the number of students in the
group and the differenc* between the mean grade points
of the two groups were used to obtain the calculted value
of 2 for each subject, The investigation here is centred
on whether those with '0O' level credits would perform
better than students without 'O' level credits in each

subject. Hence a one-tailed test was used to test the
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appropriate hypotheses. The level of significance used
for each test was 0,05,
(a) Biology
The hypothesis tested here was:
Ho: There is no significant difference between the
academic performance of students who had 'O' level credits

in Biology with students who hadn't,

H1= The academic performance of students with '0' level

credits in Biology is significantly higher than the
academic performance of students without '0O' level credits

in Biology.

Symbolically:

Hot  Mpe = Moy = ©
H: o Use 7/(ch

where Ho

null hypothesis

Hl = alternative hypothesis

/é(BC = mean score of students with '0' level

/aswc

This analysis was done for both the 198} sessional

credits in Biology

mean score of students without '0' level

credits in Biology.

examinations and the 1985 1,J.M.B, examinations in Biology.
Table 4.1 gives a summary of the results obtained.

Findings:
i) Sessional Examinations:
The calculated value of 2 is L.22. This is greater
than 1.645 which is the upper limit of acceptable values of



Table L.1
Means and Standard Deviations of Scores
of Students who had Credits and Students
who had no Credits in Biology
Number Mean
*x ! * Standard Calcu-
Exam. Group of Score :
Students (N) ( X ) Deviation (f~) laged
Cc 120 1:78 1.19
Sessional L.22
Wwe 89 1.11 1.09
C 85 1.93 1.20
I, J.M.B, 1.39
WC L3 1.62 1.19

* Tne range of mean scores was between () and 5.
** C = with '0' level credits in Biology
WC = without '0' level credits in Biology,




5=

2 at 0,05 level of significance. At 0,05 level of
significance the null hypothesis is therefore rejected.
From the table the mean score of those with '0' level
credits is 1.78 compared to 1.11 for those without credits.
The alternative hypothesis is therefore accepted. The
conclusion on the basis of this finding is that the
academic performance of students with '0' level credits

in Biology is significantly higher than the academic
performance of students without '0' level credits in

Biology.

ii) I1,J.M,B. Examinations:

The calculated value of 2 is 1,39 which is less
than 1,645 the critical value of 2 at 0,05 level of
significance, The null hypothesis is therefore retained
at 0.05 level of significance. On the basis of this
finding the conclusion is that there is no significant
difference between the academic performance of students
who had credits and students who had no credits in
Biology in the 1,J.M.B., examinations in Biology. The
spread of scores of the two groups are also very similar

as =~hown by their standard deviations in Table L.1.

This difference in the results in Biology can be
expected if note is taken of the fact that the year 1
students during the 1983/8l, session spent only two terms
in the college. Probably the remedial assistance for
the students without credits in Biology did not take off
before the end of their first year. The finding from the
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I1.J.M.B, examination is an indication that by the end
of their year 11 differences in academic performance
between those with and those without '0O' level credits
in Biology seem to have disappeared. This may be
attributed to the effect of remedial assistance combined

with effective teaching in their second year.,
(») Chemistry:

The null hypothesis tested here was:

H_ : There is no significant difference between the
academic performance of students who had 'C' level
credits in Chemistry and students without '0' level
cradits.

H . : The academic performance of students with '0' level
credits in Chemistry is significantly higher than
the academic performance of students without '0O!

level credits in Chemistry.

Symbolically:

o CC == fMAQ 9
H ,4( '}QL#C =
Ayt Mec > Mowc

where Ho' H, are the null and alternative hypothesis

1
respectively and:

/4(bc = mean score of students with '0' level credits
in Chemistry.

/d(CWC = mean score of students without '0' level
credits in Chemistry,
This analysis was done for both the sessional and

I.J,M,B, examinations and a summary of the results is presented
in table 4.2.



Table 4.2

Means and Standard Deviations of Scores
of Students who hzc Credits and Students
who had no Credits in Chemistry

Number Mean Calcu=-
Exam., Group of Score* g;i?gi?gn (ov) lated
students (N) ( X ) -

¢ 135 0.96 1.17

Sessional 1.58
WwC 85 C.74 0.89
C 82 2.06 1.31

I-Jor'IoBt 1.‘4—2
wC 50 1.74 1.22

* The .range of mean scores was between O and 5.
** C = with '0' level credits in Chemistry

wC = without '0' level credits in Chemistry
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Findings:

i) Sessionzal Examinations:

The calculated value of 2 is 1.58 which is less than
1,645 the criticel value of 2 at 0,05 level of significance,
The null hypothesis is therefore retzined at 0,05 level
of significance, The conclusicn is that there is no
significant difference betszen the academlic performance
of students who had credits and students who had no credits
in Chemistry, in the sessional examinations in Chemistry.
However, from Table 4.2 ths mean score of each of the
twe groups was a failure, The parformance of the students

was generally poor in the sessionzl examliaations,
ii) I.J.M.3. EZxaminations:

The calculated value of 2 is 1.42 which is also less
he

than 1.6&%25§it1ca1 value of 2 at 0,0F level of significance,
The null hypothesis is therefore retained at 0,08 level
of significance, The conclusion is that there is no
significant difference tetween the academic performance
of students who had credits and students who had no credits
in Chemistry, in tae I1,J.M,B. exz2ninations in Chenristry,
From Table L.2 each group recorded a mucker higher performance
in the I,J.M,B, examinations,

The agreement between the findings for the sessional
and 1,J.M.,B, examinations is guite striking. Under normal
circumstances one would expect those with '0' level credits

in Chemistry to perform better than the students without

'0' level crcdits in Chemistry. That this has not been the






