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ABSTRACT

Students in the Faculty of Commerce of the University
of Nairobi have often found difficulty in choosing which
options to pursue upon entering their second year of study.
Whereas the Accounting Department has over the years
required a student to have done well in first year in
Fundamentals of Accounting and Quantitative Methods in order
to register for the Accounting option, no other department
offers such a guideline to students wishing to do options
offered in those departments.

The primary objective of this study was thus to
identify the variables that distinguish between students

who will perform well in the Accounting option as opposed

to those who wi}l.perform yg}lﬁ@n”thg non-accounting options,

which comprise the Marketing option and the Insurance

option. To facilitate the study, a sample of sixty students

who had passed with at least an Upper Second Class Honours
degree in each of the two categories was used to develop a
discriminant model. This sample was drawn between the

~academic years 1979/80 and 1983/84 inclusive,

Another sample of size sixty in each qfoup was
drawn from the academic years 1984/85 to 1987/88 and used

to validate the discriminant model developed. A successful

prediction rate of 80.8% was achieved using the model

developed.

Of all the variables used in the study, it was found

(1i1)



that four courses taught in first year, namely
Fundamentals of Acqqqnting, Business Law, Quantitative
Q;;;;ds I and Introduction to Economics are the optimal
discriminating factors betwgen the twohgrgups,
-Accounting and non-accounting. Thus, these four

ég;;;;; één form a basis upon which students can be
assisted in the choice of an option on entering second l

B
year.

It was found that a student who does well in

\

Introduction to Economics i;.more likely to be classified

e ————

in a non-accounting option than in Accounting, holding all
other factors constant. Similarly, it was found that
a student who does well in Fundamentals of Accounting,
Quantitative Methods I and Business Law in first year

" has enhanced chances of being classified in the Accounting
option, relative to classification in the non-accounting

option, again all other factors remaining constant.

These results should be interpreted in consideration
of other factors not specifically addressed in the study.

\p(/z factor such as interest in a given option may override

’the student's need to merely excel in whatever option and
'may thus be more crucial in choice of an option. 1In this
regard, the findings of the study should be viewed as a
tool to aid in the choice of an option and not necessarily

as a tool to be rigidly applied for those students

proceeding to their second year.,

(iv)



CHAPTER 1

INTRODUCTION

L Background

Currently, the Faculty of Commerce at the University
of Nairobi has three options open to a student after com-
pletion of the first year of study at undergraduate level.
These are the Accounting option, the Marketing option and
the Insurance option. However, the latter two options are
administered together under the Business Administration

Department.

Upon completion of the first year, a student
- invariably faces a problem of choice on which option to take.
This problem of choice is likely to be compounded when other
options are introduced as has been suggested, beginning in
the year 1990. The other options suggested for introduction

are General Management, Management Science and Finance,

The courses offered in a given option are related as
“they are geared towards a particular specialisation. Needless
to say, any student would like to pursue that option he

would perform best in. As Astin (1971) has observed,

“Nearly every student planning to go to
college is concerned about how well he
will do once he gets there. This con-
cern relates not only to the grades he
is likely to receive but also to his

chances of staying in college through
graduation.*1l

lkltln. A.W.:

The Free

Predicti Academic Performance in Colleges,
ress, N.Y., v Pe 3.




Astin's sentimenté are corroborated in a study carried
out by Jones (1979) at the University of Auckland, New
Zealand. One of his findings was that a student is
admonished by fellow students, parents, career advisors,
liaison officers, relatives and friends thus: "don't fail".

Jones goes further to state:

... subjects are chosen at University
because it is hoped that they will
add up to an easy course ... students
take subjects because they are good
at them (and choose them at school
because they have thoughts of taking
them at University). They expect not
to fail; indeed, they expect to excel
at, and enjoy these subjects."2

Thus, a major way of minimising chances of performing
poorly is by choosing subjects that one is good at. Hence,
it is entirely possible that the failure rates in some of
the Faculty's examinations might be reduced if the choice
of an option was done wisely, with the aid of empirically=-
determined (and tested) models. These failure rates were .
at one time so high that they were the subject of a senate

investigating committee.3

o’

Currently, the Faculty of Commerce gives strong
advice to a student with less than a predetermined score in
Fundamentals of Accounting and Quantitative Methods (both
courses offered in first year) not to opt for Accounting.
It is felt that this is too restrictive in terms of

guiding a student in so far as the other options are

2Joncn. J.: "Student's Views on the Roles of a University",

Higher Education, 8 (1979), p. 519.

Jxohlcr, Dr. D.: Ad Hoc Committee's Report
Failure Rates in Some of the Facult

on the High
's ommerce




concerned. This is mainly because neither those two
subjects nor the cut-off scores have been objectively or
empirically determined so that, it is largely true to
assert that there is no objective way of counselling a
student on whether or not to pursue a given option. As

Onuong'a (1988) aptly puts it,

"Though there are various methods of
deriving a relationship between ...
‘and performance, empirical analysis
are the most widely used since they
are testable as opposed to such
simple methods as 'educated' or
simple guesses." 4

Thus, the major thrust of this study is to attempt
to identify determinants of performance in the Accounting
vis-a-vis the non-accounting options in the Faculty. This
is with a view to coming ﬁp with courses that distinguish
between students who will do well in the Accounting option

as opposed to those who will do well in the non-accounting

options.

4
The University of Nairobi has been concerned at vérighs
times on student performance in the Faculty. For instance,
~«in 1979, the University Senate appointed a committee to
investigate the particularly high failure rate's in some
of the Faculty's examinations that year.s This was
essentially a task force, so that the study was directed

towards production of a specific report. The study,

‘Onuonq'a. J.0.: An Evaluation of Pre-Entry Performance
Predictors for Bachelor of Commerce Students at %
the University of Nairobi, Upublished M.B.A. Project,

Skohler, Dr. D., op. cit.




however, did not concentrate on the relative performance
of the various options per se but rather mainly con-

sidered the Faculty in totality.

The other study is a recent one (1988).6 It was
concerned with determining performance predictors in the
Faculty's examinations. It is quite similar to the
first study but more exhaustive. However, it also did
not address itself specifically to the issue of per-
formance in the various options, its major objective being
to come up with pre-entry performance factors, the
factors used being secondary school courses taken by the
subjects of the study. The present study can be con-
sidered, in a way, to be a follow-up of that study since
it acts mainly on the preﬁiée that the student is already
admitted into the Faculty and is addressing himself or

herself to the issue of which option to take in second

year and beyond.

s Statement of the Problem

& As it has already been mentioned, students of the
Faculty of Commerce have often found difficulty in choosing
between various options offered in the Faculty after com=-
Pletion of their first year of study. The criteria that
have been mainly used by the Faculty in guiding and
counselling the students have been scores in various

subjects in the first year of study. Specifically, the

6Onuonq'c. J.0.: op. cit.




Accounting Department has insisted on a score of at least
50% in Fundaméntals of Accounting and 55% on Quantitative
Methods for a student to be admitted into tne Accounting
option. None of these criteria have been objectively

determined.

Further, there inevitably will be those students who
take a given option, only to find later on that they were
not well suited for it. It is often too late to revert
to a suitable option for such a student. Yet, intuitively,
one would imagine that theré are a priori student
attributes such as performance in various courses and

examinations that best suits a given student in a given option.

There have also been suggestions as to the

introduction of hére options in the Faculty. In particular,
the Faculty is poised to offer General Management, Management
Science and Finance options, beginning 1990. Those students
aspiring to take those options shall inevitably need some
guidelines as to what type of student is likely to do best

in each option. Even though the options to be introduced

are not considered due to lack of data, at least accounting
vis-a-vis non-accounting options will have been addressed.,
The results could be used to some extent, though. For
instance, the Finance option will have a greater relationship

to Accounting than to non-accounting options.

It is thus necessary to come up with predictor models

that are able to predict the option where a given student



is best suited. Arriving at such models is practically

not easy, though.

There are mainly two vexing issues that any
researcher has to address himself to. One of these
issues is with regard to the choice of Eggg;gggngqfiéples

and the other is what type of statistical tool to émp.l.oy.7

The criterion variable in this study‘was third year
Grade Point Average (GPA), which was used to define the
population of interest. It was felt that this was the best
criterion of success for two reasons. Generally, stﬁdents
strive to achieve a high GPA while at University. This is
because pursuance of higher educational studies require a
specified minimum of performance in the GPA. Also,

employers of the Faculty's students desire those students

with high GPA.

The predictive variables selected are "0O" level and
"A" level aggregate scores, and the first year individual

subjects, that is

. Quantitative Methods
Business Studies
Introduction to Economics
Fundamentals of Accounting
Behavioural Science I

and Business Law.

7Sce sections 1.5 and 2.2 for a greater discussion of
these issues.



23 Importance of the Study

This study should be of benefit to certain parties and
institutions. Firstly, it should provide an objective
method for the wise selection of the option by the student
concerned upon completion of the first year of study.
Indeed, it should help those aspiring to join the Faculty

of Commerce focus their attention at some particular option.

Also, those students with low grades in identified
requisite subjects can also be helped through guidance and
counselling in those subjects. The study should particularly
be useful to this group of students, given their being weak

in those courses.

The lecturers and tutors would also be dealing with
a student lot which is best suited to the particular option.
This would make their teaching work relatively easier. Other
than these parties, other universities in Kenya or elsewhere
with these options in their Faculty of Commerce programs, or

intending to introduce them should also find the results of

“value.

Finally, it is hoped that this study would form a
basis for further inquiry in this area. This is particularly

for any phenomenon whereby the subjects are from given,

defined group(s).

1.4 Objectives of the Study

This study is basically aimed at arriving at variou#

variables that can effectively discriminate between a student



who is best suited to pursue Accounting option and one
who is best suited for non-accounting courses. To this
end, the study specifically aims at attaining two

objectives.

The study aims to identify the variables, if any,
that clearly distinguish between students who will
perform well in the Accounting option as opposed to those
who will perform well in the non-accounting options.
Also, the stuay is aimed at determining the nature of
the predictive/discriminative equation, if any, that
can be used to predict whether a student would perform

better in an Accounting or non-accounting course.

145 Choice of Predicﬁor Variables

A recurrent prdblem in any empirical study such as
the present one is with regard to the choice of "suitable"
predictor variables. Conceptually, a logical starting
point would be to pick predictor variables that have a
cause - and - effect relationship with the criterion

‘variable. As Green, P.E. et al (1988) observe,

+++ this is undoubtedly because we each
have an innate desire to understand.

Of a more direct and practical
consequence, however, is the fact that
if the causes of the effects we want to
predict are understood, our ability both
to predict and to control these effects
is almost always improved.*

aﬁrccn. P.E. et al, Research Methods for Marketin Decisigns,
Englewood Cliffs, N.J. Prentice-Hall Inc., i§§§. p. 105,



However, this approach is not without limitations.
Firstly, a causal relationship is quite difficult to
establish. It requires vast accumulation of evidence from
various investigations which, if all findings point to
the same conclusion, increase our confidence that a causal
relationship exists. But even then, it is rarely
conclusive since variables may be either space or time
specific (or both), so that a given predictor variable at
some point in space or time may not be so in another,

different point.

Further, a given phenomenon may be caused by a
multitude of factors. These factors may not all be
observable at the same time for all the subjects under
study, as in the caseof, for instance, one's input in terms
of hours of study per given period (say per week) which is
devoid of data for the present study, much as the researcher

feels has a great bearing with the criterion variable.

-

Some variables, which may intuitively seem to be the
“most appropriate to use, may not be quantifiable. A factor

such as one's interest or level of motivation for a course

or future plans cannot be quantified, relevant though it

may be for the purposes of this study.

Other variables, such as IQ tests and aptitude tests

may be culturally-biased (culture-specific). As Kimura

(1987) cautions,
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"It should be noted as a caution that
the use of "extraneous" scores like
IQ tests, aptitude tests, etc. has
had its ample share of criticism,
especially by social scientists who
are of the view that such scores are
heavily biased towards certain
cultural attributes of the examiners
and may, therefore, be unsuitable in
a different environment."9

In any case, even if such variables were not
Culturally-biased, it would not be possible to obtain
data for them in the case of this study as the subjects
are no longer in the University, at least not as

undergraduate students.

There are other variables which, even though they

may have a high relationship with the criterion variable,

4
cannot be used practically in making policy decisions.

/") 'c
Mostly, this applies to such demographic factors as age,/
RTINS A
Sex, race and so on where issues of discrimination ariser Y.ace
Thus, even though Kohler, Dr. D. (1980) found age ;nd

Sex to be significant predictors of performance in the _’ &

e

Facylty of Commerce, he cautioned that it would not only <okl

“be illegal but also unfair to consider such demographic

factors for admission purposes.

A further consideration with regard to choice of
Predictor variables to use in a model is economy.
Ideally, as many explanatory variables as possible should
be used to develop the model. However, marginal benefit

from the inclusion of the "last few", relatively

-

, TESp
Kimura, J.H.: An Evaluation of Performance Predictors for

Accounting QgtIon Students, Unpublished Research

roposal, U.O.N., e P 5.
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unimportant variables may not justify the additional cost.

As Kendall, M.G. (1975) points out,

“... on the practical side, we may wish

to reduce the number of variables to
save computational effort; or we may
wish to avoid variables which are
expensive to observe, or involve a
lot of delay in measurement, provided
that nothing serious is lost in the
purpose of the inquiry."

What may be regarded as the "best" predictor
variables may also be interrelated. This is the problem
of multicollinearity. Thus, the variables having the
highest correlation with the criterion variable when
considered singly might contribute very little to that
combination of the predictor variables which correlates
most highly with the criterion. This is more of a problem
in regression analysis as compared to discriminant analysis

as observed by Paolillo, J.G.P. and Estes, R.W. (1982)
thus:

“multicollinearity is largely an irrelevant
concern in discriminant analysis except
where correlations are such that the
dispersion matrices cannot be inverted."ll

Notwithstanding the foregoing limitations on the

choice of predictor variables, it is possible to utilise

what variables are available and still obtain results that

have a reasonable degree of accuracy for the purpose

1oxondall, M.G.: Multivariate Anal sis, Charles Griffin
and Co., Ltd,, London, 1975, p. S.
11

Paolillo, J.G.P. and Estes, R.W.: An Empirical Analysis
Of Career Choice Factors Among Accountants, Attorneys,

Engineers and Physicians, “"The Accounting Review",
Oct. 1982, p. 787.
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intended, such as predictive ability or classificatory

power in the case of this study.

L0 Outline of the Study

This project consists of six chapters. The fore-
going chapter considered the background to the study,
statement of the problem, objectives of the study, its
significance and finally a discussion on choice of

predictor variables.

Chapter two is devoted to the literature review.
Consideration is given to a background on options offered
in thenggglgquf Commerce and Predicting Academic

Performance. 1In Chapter three, the statistical tool used
O c—————

—

to analyse the data, linear discriminant analysis, is

outlined.

The fourth chapter gives the research methodology
used in the study and chapter five is devoted entirely to
data analysis and a discussion of the results. Chapter
8ix, the conclusion, gives a summary of the findings and
‘their implications followed by a discussion on'limitationa
of the study and finally, directions for further research

in this area are contemplated.
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CHAPTER 2

LITERATURE REVIEW

FF 1 Background to Options offered in the Faculty of

Commerce

At the time the Faculty of Commerce was formally
established in the year 1964,.it had four departments
namely Accounting, Business Administration, Law and
Economics. The Department of Law became a fully-fledged

Faculty in 1970 whereas the Department of Home Economics

was absorbed into the Faculty of Science.

The Faculty continued offering Accounting and
Business Administration (Marketing) options until the
academic year 1980/81 when the Insurance option, incor-
porated under Business Administration, was begun. However,
only a small group of students each year have opted for
Insurance since its inception. Thus, Accounting and
Business Administration (Marketing) remain the dominant

L

options, in terms of student preference, to date.

According to the Faculty of Commerce Programs
Handbooklz, the Accounting option emphasizes the
tundamental and advanced theoretical and practical

issues of measurement, reporting and managing wealth both

within and outside a business organication.13

lzrcculty of Commerce: Programmes Handbook, U.0.N, Dean's
Office, 1982,

A listing of various courses under various options is
given in appendix A.
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The core courses offered in the second and third
year of study in the Accounting option provide for a

wide variety of careers, including the following: -

General and Financial Management; including

portfolio management,

Public Accounting in both Government and
Local Administrations with specialisations

in Auditing, Taxation, Staff Training and

Management Consultancy,

Management Accounting - both in the services

and industrial sectors of the economy.

Additionally, for those students intending to pursue
Accounting and Public Secretarial professional qualifica-
tions (such as C.P.A;(K), C.P.S.(K)), the option offers
a wide range of courses among the electives available
which would enable such students not only to meet the

professional prequalification requirements, but also to

obtain a substantial number of professional exemptions

‘from the relevant examining bodies,

On the other hand, the Business Administration option

(Marketing) is designed for students who have either not

decided on a specialised area in management or who wish

to prepare themselves for general administrative and

management functional areas. The option combines both

introductory and advanced courses in the areas of Marketing,

Economics, Labour and Industrial Relations, Banking, g



eclgglbl B LS

Personnel Management, Law, Management Science and
Finance. It is not only intended to cater for those
students seeking a broad exposure to several management
functional areas but is also tailored to meet students'
individual interests and objectives. The option avails
to students a varied and wide ranging number of elective
courses to enable them to elect a concentration area

appropriate to their interests.

For students interested in general management
careers, this programme offers to them a range of
courses, which enables them to focus on those conceptual
frameworks and analytical tools, both qualitative and
quantitative, most applicable in executing complex
corporate policy strategiés and decisions in varied

economic, social, cultural, legal and technological

environments.

Additionally, for students opting for the Business
Administration specialisation, further functional area
specialisation is available in Marketing, Industrial and
Labour Relations, Banking and Cooperative Management,
These specialised areas are not independent opiions as
such, so that the student specialises in them by way of
choosing related subjects/courses among the electives
(see appendix A). All these courses are geared towards

specific management careers once a student graduates from

the program.

-
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The Insurance option prepares students téking it
for courses in the insurance industry. It is a
relatively new option, compared to Accounting and
Marketing which have been offered since the Faculty
started. As with any other new course, its inception
was in response to the need for highly trained personnel
in the field of insurance in order to cope with the needs
of the fast growing insurance industry, particularly in

Kenya.

The Insurance option is a highly specialised one,
covering such courses as Elements of Risk and Insurance,
Introduction to Insurance Law, Assurance of the Person,
Property Insurance, Liability Insurance and Elements of
Actuarial Science, aside from the electives (see appendix A).
As in Accounting or Marketing, by "combining" the electives
in a suitable manner, a student taking this option can
choose an area of functional specialisation such as
Marine Insurance, Life Assurance, Motor Vehicle Insurance
and so on. Due to the rapid expansion of the Faculty (it
‘had only fifty undergraduate Students in 1964 Compared to
over nine hundred registered in the academic year 1988/1989),
it is intended to have Insurance option upgraded into a

tully-tlodgod department.

" Other than the above mentioned three options, the
Faculty, in response to the demands by the external

environment, is set to introduce new options from the

-



AL, L LR

academic year 1990/1991. These options are General

Management, Management Science and Finance.

As might be expected, the choice of an option is

largely dependent on the student himself.

However, as has'been noted already, the Department of
Accounting has over the years insisted on high scores
for students intending to pursue the Accounting option

in Fundamentals of Accounting and Quantitative Methods.

242 Predicting Academic Performance

The literature surveyed in this section lays emphasis
on the variables that were used and the methodology. A
shortcoming, however, is that most of tﬁe studies reviewed
were carried out either in the United States of America
or in Britain. The main reason is that there are very
few related studies in this area that have been carried
out in Kenya. Indeed, no study known to this author has
been carried out in this area that uses discriminant
analysis techniques, which are used in this study,
Nevertheless, this shortcoming is mitigated to.some
extent given that the Kenyan educational system has a
lot of similarity to those of the United States and
Britain. As Mbeche, I.M. (1979) has pointed out,

+++ although the studies are from the two
countries mentioned (USA and Britain), their
education systems are closely related to

the Kenyan system of education ... much of

the literature used in our teacher train-

Aing institutions are mainly from the &
United States and Britain.*14
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Frakes, &.H. (1977) 22 carpied cut a study in the
United Stateé‘in an attempt to correlate introductory
accounting objectives and intermediate accounting
performance. He used both correlation and regression
analysis on equal sized samples drawn from Washington
State University and University of Washington. His most
important conclusion was that other than accounting
achievement test results, other variables, notably
demographic factors such as sex and age had also a high
relationghip with the criterion variable, which was
performance in intermediate accounting. Thus, in
attempting to explain performance in some given course,
it may/be inadequate to limit oneself to only those
variables which are, or obviously seem to be, directly

related to the criterion.

Ave Ashn ==

The findings of the above author support those of an
earlier study carried out byLAstin (1971)1F on "Predicting
Academic Performance in Colleges", He concluded that there

are three major predictors of academic success in colleges.

Tyese are

high school performance
aptitude tests

and sex.

The study was, however, carried out in the United States

where aptitude tests are administered prior to entry for

5
Frakes, A.H.: "Introductory Accounting Objectives and -

Intermediate Accounting Performance®, The Accounting
Review, Jan. 1977.

1
SA.txn. AW.: op. cit.
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a course at University; Such tests are not administered
at the Faculty of Commerce.

("’? M\: U IVHA e

Gatumu (1976),17

'in his study on the ability of
O-Level, A-Level and an Aptitude test to predict per-
formance at the University of Nairobi as measured by the
final year GPA also found aptitude test to be quite
significant. Apart from factor and canonical analys%s,
he also used regression analysis. The subjects of that

Study were drawn from various faculties of the University

(Commerce was not one of them) .

Perhaps the most pertinent finding from that

(Gatumu's) study is that different predictor variables

were more significant in -one faculty relative to the others.
May be this should not be surprising in tﬁat subject
requirements for entry into the university differ across
faculties. Intuitively, this finding can be extended to
the case of options offered at the Faculty of Commerce,

SO0 that one would expect different a priori subject

requirements for the different options. L«°<W‘V~ﬁWM'

’ + Willy =
Dockweiller and willis (1984)18 in theiy study con=

L4

cerning entry requirements for undergraduate accounting

Programs also used the final year GPA as the criterion

variable. The subjects of their study were students at the

Faculty of Accounting of the University of Missouri. They

37
Gatumu, H.J.N.: A Study of Predictive Validity of O-Level,
A-Level and an titude Test in Relation to the -
Performance at tE; Unnvcru[tx of Na{roSI. Unpublished

M.A. TFQ.I:. E.O.u.. 1 .

laDoc
kweiller, R,C. and wWillis, C.G.: "On the use of Entry
Requirements for Undergra

The Accounting Review, July, 1984 nting Programs®,
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analysed the data by way of correlation and regression
analysis. From an original set of eleven predictor
variables, they found that the criterion variable was
highly correlated to the first and second introductory
accounting courses prior to éntry into the faculty,
and also to the student's overall GPA before entering

the accounting program.

Further, the same authors found that college aptitude
test scores also had a positive correlation with performance
although this was much lower than the correlation between
the first and second grades in introductory accounting
courses and performénce. Age had a high correlation with
the criterion,also, which tends to support the findings by
Frakes (1975) and Kohler, Dr. D (1979) much as it may not
be practical to use such demographic factors for certain

policy decisions, such as admission to certain courses,

The authors further carried out a discriminant
analysis for the three most significant variables, the
purpose being to assess the validity of these variables,
Tﬁey achieved an 81% success rate in terms of predicting
the true group of an individual case, which, they contended,
was a great success since "any set of admission standards

can be expected to result in some screening errorn.“19

¥10ia p.. 502,

-
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Young, W.C.E. (1975)20 used discriminant analysis
when distinguishing between the relative performance of

(1) Boys and girls and (2) Arts-based students and science-
based ones in certain psychological tests administered.

The students were drawn from some selected Kenyan high

schools.

Among the findings were that the discriminant function

was significant for the boys-girls case whereas it was

not so for the arts-science analysis. This was at 5%

level of significancb. Out of the three psychological
tests administered, the boys were found to outperform

the girls in two of them. This shows that even in such
natural groups (defined by sex), there are certain tests
that one group would be, on the average, better than the
other and vice versa. 1In the case of relativé performance
among the various options in the Faculty of Commerce, it is

possible that, out of those who ultimately do well, the same

case as that of the boys-girls referred above could very well

be the case in so far as their common subjects are concerned.

} an"\*")/:‘; n. P. ¥ Estes 7
¢ A study which perhaps has a great bearing to the

present one was carried out by‘?aolillo, J.G.P. and Estes, ﬁ:ﬁ]

of University of Wyoming and Wichita State University

respectively in 1902.2l The problem of the study was

whether, given other Careers, accountants had, a priori,

2°Younq. W.C.E., "Relationship Between Scores on Creativity
Tests, School Examination Marks and Teacher's Assess-
ment of Creativity®, in Modern Psychol and Cultural
Adaptation (BEdited by F.NM. EE:tcEaS. §wa§I[I Eanulqt
onsultants and Publishers, Nairobi, 1977.

ge 3
‘solille, J.0.9. and Estes, R.W., op. cit.
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any similarities (or differences):in their considerations
of what career to pursue. They collected primary data

by use of questionnnaires. The subjects of study were
required to respond to a number of~Likert—tyBé statements

in an attempt to tap twelve factors, which were then used

for the analysis.

Due to non-conformity of the data to certain con-
ditions of linear discriminant analysis, these authors
used quadratic discriminant analysis.22 They found the

following factors to be the major considerations for the

accountants:

/- Availability of emp loyment
Earnings potential

. Years of formal education required

" Aptitude for the subject

Teacher influence

The following factors were not significant for them:

Parental influence

Cost of education

Job satisfaction

Peer influence

The most significant consideration in the choice of

Career for attorneys was found to be social status while

teacher influence and availability of employment were found

22 o
See Chapter 3 for an exposition on the assumptions of -
linear discriminant analysis.
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to be insignificant considerations.

Mechanical engineers had availability of emp loyment
as the greatest factor to consider whereas social status

was rated low, a converse of the attorneys' situation.

Physicians, on the other hand, were found to rate

the following factors highly:

Parental influence
Job satisfaction and

Peer influence

whereas the following ones were rated low ‘in their decision

regarding the choice of a career:

Earnings potential
Previous work experience and

Aptitude for the subject.

Clearly, the above mentioned study shows that when

considering the choice of a career, whether someone shall

eventually end up in one or Some other career can be

dependent not only on courses done in college or aptitude

for them but also on behavioural considorationl, such as

interest, influence of others and so on. These are the very

considerations, already mentioned elsewhere, as the possibly

relevant factors but not quantifiable.

In the Faculty of Commerce itself, two studies related

student performance have been carried out.

was done in 1979 by a senate

to The first one

1nvclttqat1nq commlttoo.23

$nohiars be. D., op. eit.

-
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It was prompted by what senate termed "the high failure
rates" in some of the Faculty's examinations. The
committee used a sample of 104 students from the 1976
intake of students. Their criterion variable was third

year GPA. They analysed the data using correlation

analysis and t tests.

Their findings support those of some of the authors
already discussed in this review, particularly concerning
demographic factors. Apart from other findings, they
concluded that males do better than females on the average;
younger students tend to do better than older ones and
that Mathematics was strongly positively correlated with
GPA. It was also found that the Accounting students tended
to perform better than tﬁeir colleagues in Business
Administration in most quantitative courses where these
are common, such as in Quantitative Methods I in first
year. The two groups of students did not have much
difference in the non-quantitative courses, however. This

might be a pointer as to what might be expected in this

study in terms of the most appropriate discriminating
vafiables.

.

Onuong'a, J.0. (1988)°%% 4aiq a study regarding

performance predictors for students in the Faculty of

Commerce. He developed two regression equations using two

samples of size 100 each. The reason he ran two regressions

Was 80 as to arrive at consistently significant predictor

-h

4
Onuong'a, J.0. (1988), op. cit.
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Qariables, thus overcoming, or at least minimising, the
chances of including time-specific variables in the mode L.
After developing the model, he used a further sample of
100 students to validate it, and achieved 88% prediction,

within 95% confidence interval.

The above mentioned author's findings were that
success in the Faculty (as measured by the final year
GPA) had a high correlation withigggbematics,?commerce
andjsc;ence, aside from such demogréphic variables as
ag;/;;d sex (though sex was only significant in one
regression). The study thus supports those mentioned
already in so far as demographic factors are concerned, as
predictors of academic performance. He also, like
Kohler, Dr. D. (1979) does, cautions on the problem of use
of demographic variables in certain policy decisions such

as admission into some courses.

Other than the choice of predictor variables, it
is thus evident also from the literature that it is possible
to use discriminant analysis techniques, even if not to
pre&ict the actual performance of a student, to at least
categorise such a student into some group with some
"reasonable" degree of predictive accuracy, "reasonable"
being dependent on the researcher's objectives. To
paraphrase g:sor and !:::ornan (1974), discriminant analysis
can thus be used as a prescreening device for students best
Suited for Accounting option as opposed to those best

suited for non-accounting ones. g
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CHAPTER 3
THE MODEL

3.3 An Outline of Discriminant Analysis

The major statistical tool that is used in this
study is linear discriminant analysis, a variant of
ordinary least square regression analysis. Even thén,
t-tests will be carried out for each variable firstly.
This is to screen, and possibly abandon, any variable
that does not show a significant difference between
accounting and non-accounting students. It was necessary
to carry out the t tests since stepwise procedures for

discriminant analysis would not be possibly carried out.

Discriminant analysis begins with the desire to
statistically distinguish between two or more a priori
defined groups of cases. These "groups" are defined for
the particular research situation. To distinguish between
the groups, the researcher selects a collection of
disériminating variables that measure characteristics on

which the groups are expected to differ.

The mathematical objective of discriminant analysis
is to weight and linearly combine the discriminating
variables in such a manner that the groups are forced to be
4% statistically distinct as possible. Specifically, this
is achieved by finding linear combinations of the predictor/
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discriminating variables that maximise among-groups

relative to within groups variation.
The general form of the discriminant equation is:
Zi = Kile : Kizxz o g Dt Kian
where Z; is the score on discriminant function i.

the Kij's are the weighting coefficients

and the Xij's are the values of the n discriminating

variables used in the analysis.

In the case of a two-group discriminant analysis, the
discriminant function is one. However, if there are more
than two groups, it is possible to get more than two
discriminant equations. Specifically, the maximum number
of functions which can be derived is either one less than
the number of groups or equal to the number of discriminating
variables, if there are more groups than variables (an

unlikely situation, though) .

The fact that there can be more than one discriminant

equations in an analysis may present problems of

interpretation. This is so because the various weights

taken by predictor variables may not be consistent, from
Oone equation to the other, when ranking these variables
in terms of relative importance. Even if they were
Consistent in this aspect, a given case may not be

consistently placed in the same group by all the equations,

A way out of this problem is given by the eigenvalue
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of the equation, a statistic which gives the relative
importance of each of the equations (in the case of a

two-group analysis, the relative importance of the equation

would obviously be 100%). 1In any case, this problem of

multiple discriminant equations is not of major concern

in the present study as it involves a two-group analysis.

For one reason or another, a researcher may be faced

with what he may consider to be too many variables. He

may for example be interested only in a certain number of

variables which passes a specified level of significance

in the discriminant equation.

There are a number of ways of dealing with this

problem.25 A method already mentioned is by screening the

variables by use of a t test at a desired level of
significance (depending on the objectives of the study) .
The variables can be ranked using this test so that the

larger the t value is, the better a discriminator the

variable is likely to be. This technique, however, does

not consider the interrelationship between the variables.

The variables can also be ranked using the initial

discriminant function coefficients, that is, by using

the standardized coefficients of the function that includes

all the variables (the full model). The use of the

" coefficients of the full model is questionable, though.

The coefficients of a reduced model could, for instance,

25800. for instance, Goldstein, M. and Dillon, W.R.:

Discrete Discriminant Analysis, John Wiley and Sons,
“.Yo. .
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be used in ranking the variables. Yet, different
combinations.of the variables do not necessarily result
in the same or consistent ranking of these varibles.
This again is due to interrelationship of the variables
as in the case of the preceeding t test approach, which

is likely to be different for different combinations.

Variables can also be screened by way of linear
multiple regression. The various groups are considered
as sub-populations and for each of them, a regression
equation is worked out. The relative importance of each
predictor variable in each group can then be assessed, say
by way of its marginal contribution to the coefficient of
determination (Rz) in the regression. The variables,
already found relatively important, and different for the

groups, would then be the most discriminating.

The discriminant function can also be computed ﬁsing
a stepwise regression program that introduces variables one
at a time. The criterion for entry at each stage is to
select that variable that reduces the residual sum of
Squares as much as possible. Clearly, this is the most

appropriate technique when compared with those already

discussed.

Statistical significance of discriminant functions is
tested by a variety of methods. One statistic that is used

is the Mahalanobis squared distance which is transformed ("

into an P-ratio.

-~
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Another widely uséd measure for testing statistical
significance in discriminént analysis' is the canonical )
correlation coefficient. This measure summarizes how
related the discriminant function is to the groups.

Thus, the higher it is, the higher the significance of

the equation and hence, the more efficient it is as a

discriminator.

An indirect, and most widely used approach to test
for the significance of the discriminant function is
7y Wilks' Lamda (also called the U statistic). ft is
calcﬁlated such that values of lambda near zero indicate

high discrimination, and when it is equal to its maximum

value of unity, the group. centroids are equal and thus

there is no discrimination.

Wilks' Lamda can also be transformed, albeit only

Y )

as an approximation, into a chi-square statistic. This

provides an easy test for statistical significance. The

approximation holds good for most situations. Marriott

(1974) has observed thus:

L

“This approximation is adequate far most
practical purposes, and the simplicity

and flexibility of the chi-square leads

to tests of subsidiary hypotheses that

dre more valuable than the general test."26

Now, computer software differ so that not all
\

Computer outputs give all the various statistics to assess

zsnarrlott. F.H.C.: The Inter retation of Multiple
Observations, Acadenmic Sross. Inc.. Eanaou.

’ p. »

-
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the significance of a discriminént equation. Hence, apart
from any other considerations, the significance testing
statistics used for a given problem will be dictated by
the nature of computer programs available. At any rate,
these statistics are fairly consistent so that the use

of many or all of them would merely be superfluous.

i S Assumptions of the Model

The statistical theory of linear discriminant analysis
is based on two major assumptions. Firstly, the variables
being used are assumed to have a multivariate normal
distribution. Secondly, these variables are assumed to have

equal variance-covariance matrices within each group.27

Various methods for testing the daéa for conformity

to these assumptions are available.z8 In the event that

any or both of these assumptions are not fulfilled, certain

distortions in the results may occur.

If multivariate normality assumption is violated,
tests of significance and estimated classification error

rates may be biased. The more critical assumption, however,

27Thero are further two assumptions that are germane to
linear discriminant analysis when assigning new
cases: the probability of a new case falling into
each of the groups, and the cost of misclassification
are both assumed to be equal across the groups.
These will be discussed in the next section.

28

See for instance, Marriott, FP.H.C. (1974), op. cit.,
PP. 16 - 17 or

Andrews, D.F. et al: "Methods of Assessing Multivariate

Normality*, in Multivariate Anal sis-III - 1972 .-
Conference on nultivarfato Analysis, Dayton, Ohio

(edited by Krishnaiah, P.R.), PP. 95 - 1158.
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is that of the equality'of group dispersion (i.e. variance-

covariance) structures across all groups. Violation of

this condition affects several aspects of discriminant
analysis such as significance tests for the differences

in group mean vectors, and the appropriate form of the

classification rule itself.

There are two methods to resort to in situations

where these assumptions are violated, depending upon which

assumption is concerned.?? In the case where multivariate

normality is justified but not equality\of group dispersion,

then the use of quadratic discriminant analysis is

preferred.

Where both the assumptions are violated,

recourse is to some distribution - free methods of

discrimination.

A situation where either multivariate normality is
violated but equality of dispersion matrices is not or

where both of them are violated, though possible, is very

remote. As Marriott (1974) puts it, "it is hardly

realistic'.3o
* Much as it is generally advisable to test data for

non-violation (or otherwise) of these requisite conditions,

29

For a detailed study of these methods, see Marriott,
F.H.C. (1974), Op. cit. pp. 38 - 39 or

Dillon, W.R.: *The Performance of the

Function in Non-optimal Situations and the Estimation
of Classification Error Rates: A Review of Recent

Findings*, Journal of Harkctlng Research, 16 (Aug. 1979),
PP. 370 - 381,

3009. cit., p. 39,

Linear Discriminant
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in practice, linear discriminant analysis is very robust
and these assumptions need not be strongly adhered to,
particularly if the assumption of equality of dispersion

matrices holds good. Marriott (1974) notes:

"The assumption of normality is seldom
justified, but the central limit
theorem (in the multivariate case)
ensures robustness for almost any
distribution in which the variance

is independent of the mean {(or of
group membership)."31

In any event, t tests will be carried out in this

study to assess the violation, if any, of these conditions.

353 Use of the Model in Prediction

The use of discriminant analysis as a classification

technique or for prediction comes after the initial
computations and statistical significance tests have been

performed. Before it can be used for this purpose, however,

validation of the model is imperative.

One way of validating the model is by use of the

initial sample, that is, the sample used to develop it in

the first place. As can be surmised, this approach is

inherently biased; thus, one would expect a rélatively

high degree of validity,

The other approach for validation is by use of fresh

data, or a hold-out sample. The total sample available

Arpta p. 7.
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is divided into two sub-samples. One of these sub-samples
is used to develop the model and the other jis used to
cross-validate it. This is the better approach as it is
expected to capture variables which have stable significant

coefficients.32

It is only after this cross-validation
procedure that the model can legitimately be used for
classification of new cases whose group membership are

not known. Ideally, though, the use of 3 series of samples
is the best method. This is limited in Practice in that

samples are usually small and thus cannot be sub-divided

beyond a certain limit.

Other than the assumptions already alluded to
elsewhere in this study, classification of a new case
requires two further assuﬁptionss that the probability of
a new case falling into each of the groups and the cost of
misclassification are each assumed equal across the
groups. There are computer packages that can be used in
the case where these assumptions May not have been met.
Since there is no a priori defined Class size for the
different®options in the Faculty of Commerce, the assumption
of equal chance of a new case falling into each of the

groups will be taken to hold for the Purposes of this

study.

Misclassification in this Study can occur in two ways

One way is where a student who should have been classified

325ee Neter et al (1985), Crask and Perreault (1977) and

Hora and Wilcox (1982).



- 35 -

into the Accounting option is instead classified into

the non-accounting options. The other is the reverse
situation where a student who should have been classified
into a non-accounting option is put into the Accounting
one. There is no reason to suppose that there is a
difference in the relative costs of these errors. Thus,

equality of costs of classification errors across the

groups will also be taken to hold.

The classification of a given subject into a given
group is not a clear-cut issue. A case is mérely assigned
to that group which it has the highest probability of
falling into. This is achieved by use of a separate

linear combination of the:- discriminating variables for
each group.

This problem of classification lies in the borderline
or marginal cases where the probabilities of a case falling
into one or the other group(s) are practically the same.

Some authors, notably Kendall (1975)33 have suggested ways

of dealing with these situations, such as using a different
criterion to disentangle such closely-related cases., At
worst, reservation of judgement would be inevitable, that is,
a situation of inability to classify a particular case. Given
a discriminant function, however, it is highly unlikely

to find a case whose chance of falling into any one of the

groups is exactly equal across all the groups.

3yendall, M.G.: Multivariate Analysis, Charles Griffin and
Co. Ltd., London, 1975.
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Among other output, computer programs for
discriminant analysis give the discriminant function
coefficients (both standardized and unstandardized) and

the group classification functions. Either of these two

outputs can be used to classify a case. In the case of

the discriminant function, the one with the unstandardized
coefficients is used together with the raw scores of

the variables, as the scores have not been put to a common
scale. The rule is to assign a case to that group whose

centroid is nearest to the discriminant score of the case.

For the group classification functions, the rule jg

to assign the case to that group whose (the case's) score ig
highest. This is equivalent to assigning the case to that
group where it has the highest probability of falling into,
These two approaches are merely two ways of achieving the
same end as they could never be contradictory. The

discriminant function score approach will be used in this

study, in classifying the cases in the holdout samp le

(validation sample).



S e R

CHAPTER 4.

RESEARCH DESIGN

4.1 The Population

The population of interest in this study consisted
of all those students who were successful in the Faculty
of Commerce between the calendar year 1979 and 1988, a
period of eight academic years.34 Although data was
available from the yeaf 1964 when the Faculty was begun,
to date, the latter period was chosen mainly due to the
ease of data accessibility. The period chosen is anyway

long enough so that the study should be able to adequately

capture variables that are not time-specific, if any.

The term "successful" requires some explanation.
It is used here in a restricted sense. Thus, for the
purposes of this study, a successful student is defined
to mean a student who graduates with an Upper Second Class
Honours degree or above, so that the criterion of success
is performance in the University examinations, as given

by the third year GPA of a student,

If university examinations are viewed as a means to an
end rather than an end in themselves, then the more appropriate measure

of success would be subsequent performance of a student after

3‘The number of academic years is less than the number of

calendar years due to the problems of frequent
closures that the University experienced within the
given time span.
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entering a chosen career. Due to the difficulty of
accessing the subjects this way, the university examination

criterion was chosen as the best surrogate.

There are two reasons for taking Upper Second Class
or above as criterion of success. Firstly, given the
Kenyan setting where job opportunities are very Competitive,
most employers of the Faculty's students seek those students
with at least an Upper Second Class Honours degree.
Secondly, most students strive to excel in the examinations
and to meet the requirements for most higher educational

studies such as M.B.A. which require at least an Upper

Second Class degree.

The defined population consists of subjects who are
likely to have done well in most of their academic
undertakings. This is so because admission into a higher
stage of education normally requires high performance
(mainly as measured by way of examinations) in the
preceeding stage. For instance, admission for O-level
studies rgquires high levels of performance at Primary
school level. Similarly, to be admitted into A-level and
University, one should have passed well in O-level and
A-level examinations respectively. This is mainly due to
the competitive nature of the available places at each
subsequent stage as there normally are more applicants
than the number of places available so that it is not

sufficient to meet the minimum entry requirements. That
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the subjects in the defined population not only managed
to go through all stages to University but also obtained
Upper Second Class Honours degree finally attests to .their high

likelihood of having done well in most of their eéxaminations,

Lt The Sampling Procedure

The defined population has been divided into two
groups of four academic years each. The first group,
between the academic years 1979/80 and 1983/84 inclusive,
has been used to develop the model. The second group,
beginning the academic year 1984/85 till 1987/88, has
been used to cross-validate it. Consequently, the samples
for the analysis have been drawn from these two periods,
This is an appropriate technique in order to overcome
problems of sample-specific characteristics as suggested
elsewhere in this report. The use of an earlijer period
to develop the model and a latter one to validate it is

so as to counter the problem of stationality, if any.

In sampling, the following formula was used, in

each category, to determine the sample size:

where n = number of subjects

reliability factor

population standard deviation

and E = maximum tolerable error.
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As the population parameters are not known, it was
necessary to'ca?;y out a pilot study to estimate them.
The reliability factor was set at 95% level of confidence:
hence z = 1.96. Thus, the maximum tolerable error, which’

is defined as half the reliability factor, is 0.98

A convenience sample of forty students for each
group was picked from the first four academic years tﬁat
the study covered (1979/80 to 1983/84). An equal size of
ten for each year, in each group, was selected. Their
final year GPA was used in the pilot study whereby their

means and standard deviations were calculated y

The results were:

Mean GPA for accounting students = 63,78

sample standard deviation = 3,59

Adjusted35 standard deviation 3.64

Mean GPA for non-accounting students = §2 99
sample standard deviation = 3.15
Adjusted standard deviation - i 48s

The adjusted standard deviation was used in

computing the sample sizes.
For the accounting students, the sample size ig

n = (1.96)2(3.64)% = 53.0
(0.98)

350he adjustment for the standard deviation is to .
unbiased estimate of the population Btandard°gtA}n an
based on the sample standard deviation b eviation
correction factor, Y applying the

n
-1 where n is the sample size
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For the non-accounting students, the sample size is:

b LS IBYRTE oY & 40,7
(0.98) 2

Equal sized groups in discriminant analysis yield
more accurate results than unequal 'sized ones. pids 5T
the sample size of the group with the larger number,
accounting, was rounded upwards to 60. Consequently,

a sample size of 60 was used for each group.

Depending on the number of students in a given year
falling into the defined population, a Proportionate
sample size was picked, for each group, using a systematic
random procedure to determine the total of 60, Systematic
random selection was possible as student files are arranged

alphabetically in the Faculty of Commerce's archives.

Thus, the total sample size for all the eight years
was 240 as each group had 120; the first lot being for mode 1

development and the second one being for model validation

&.3 Data Collection

All data used in this study is secondary’ data. All of
it was obtained from the Records Office of the Faculty of
Commerce, University of Nairobi. Since the final year
GPA is the criterion variable, it was one of the data
points sought. The discriminating/predictive variables
are first year GPA and all the first year individual

subjects, that is
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Quantitative Methods I
Business Studies
Introduction to Economics
Fundamentals of Accounting
Behavioural Science I

and Business Law.

"O" and "A" level aggregate scores were also
included. The study had also, initialim pProposed to
use the subject combinations of a student, that is, whether
a student was arts-based or science-based in school,
However, this variable was dropped as practically all the
students included in the sample had done arts courses in
school (out of the entire sample of 240, only thirteen

students had done science-based courses).

Since the inperest of the study was with regard to

pre-entry performance factors, the use of second year or

third year course results (post-entry) would obviously not
serve any useful purpose in so far as the objectives of
this study are concerned. Further, as has been noteq
elsewheré, other possibly pertinent factors had to be

excluded on grounds of their immesurability or data deficiency

Some of the data collected was not available in
readily usable form and had to be transformed, The O-level
aggregate is computed from the student's different subjects

The six best subjects are used to compute the aggregate

The performance in O-level per subject is assessed by
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awarding a grade between 1 and 9 as follows:

1 =@ Srhrsciatiion

3 w8 Credit

Trea 8 Pass

9 Fail

Therefore, the lower the score, the better the performance.
The sum of the six best subjects thus formed the O-level
aggregate. The range for the aggregate for an individual
in O-level is thus six points at best and 54 points at

worst.

The A-level aggregate is also obtained by adding
the scores of the individual subjects taken. Unlike in
the case of O-level, however, all the subjects are taken
into account. The results are given in the form of grades

A to F and these grades are assigned points thus:

i
w

= 1

= (o] = o O
i
N

= 0
Grades A to E are regarded as “"principal passes" while
grade O is subsidiary pass. Grade F is fail. The sum
of all the scores in individual subjects at A-level was
taken to be the A-level aggregate. The range is thus 19

points at best (3 principal subjects) or 25 points
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(4 principal subjects) or zero points at worst. Note
that there is one compulsory subsidiary subject, General

Paper, which has a maximum score of one point.

The first year course results are given as a
percentage, ranging from a minimum of zero score to a
maximum of a hundred. GPA, which is a linear combination
of all the first year courses, is also given as a
percentage. Specifically, GPA is a weighted average of
the first year courses, with the full courses being
assigned a weight of 1.0 and half courses being assigned

o wadghit af BaR 2R

This data pertaining to first year
courses and the GPA was collected in the form it was and
was not transformed.

Among the first year courses, two of them are half
courses and the rest are full courses.>’ The half courses

are Business Studies and Behavioural Science I. The full

courses are

Introduction to Economics
., Business Law

Fundamentals of Accounting

and Quantitative Methods I.

3GSee Appendix B for examination regulations

37See Appendix A
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However, no adjustment need be carried out to reflect this
fact since the interést of the study is with regard to

the group a student would best be suited for rather than

on the performance in the university examinations per se.
Moreover, first year courses are not included in determination
of final yeaf GPA. Furthermore, the Faculty of Commerce

has now fully used the semester system in its first year
studies so that distinction for first year courses as half

course or full course no longer exists.

Final year GPA is used to categorise the class of
degree a student passes in. Generally, the rule is as

follows:

70 and above First Class Honours

60 - 69 - Second Class Honours (Upper Division)
50 - 59 - Second Class Honours (Lower Division)
40 - 49 - Pass

A student getting a GPA below 40% would not qualify for a
degree. Thus, the students whose data was collected for

this study, had final year GPA of at least 60%.

4.4 Data Analysis Methodology '

Having grouped the students on the basis of their third
year GPA, samples of size 60 in each category was used to

develop a discriminant model using the following variables:

0 level aggregate
A level aggregate
Introduction to Economics

Business Law
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Fpndamentalé of Accounting
Quantitative Methods I
Business Studies
Behavioural Science I

and GPA for first year.

The data was analysed by use of the statgraphics

- package in the COMPAQ microcomputer. This package givés
a wide range of statistical analytical tools. Among
these tools, there are two-sample analysis (t tests) ang

discriminant analysis which were used in this study.

For the t tests, the confidence interval for the
equality of variance and hypothesis test for the equality
of group means for each variable is given as ouput in
one table.h(Discriminant analysis output begins with the
means for each group for every variable.' Then, the standard
deviations of each of these variables for each group are
given. Next are given the group classification function
coefficients, followed by the standardized and unstandardized

coefficiepts of the discriminant equation(s),

The various statistics for assessing the significance
of the discriminant function are then given. These are
the eigenvalue, the canonical correlation, Wilks' Lamda
and the chi-square. Lastly, the group centroids are

presented.

Before discriminant analysis was done, certain

preliminary analysis were conducted. ¢t tests were carrjed
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out to assess the equality of_variances for each variable
between the groups. For the condition of multivarite
normality, no test was performedas none was available in
the computer package. As has been seen elsewhere,
however, it is quite unrealistic for groups to have equal
dispersion matrices and yet not to be multivariate normal.

Hence, the variables were assumed to be multivariate

normally distributed.

Further t tests were carried out to screen the
variables individually for their discriminating power.
Again, the superior method of stepwise discriminant
analysis, much as it would have been preferable as it takes
into account the interrelationship of the variables at
each step, was not available. Discriminant analysis was

then performed with what were found, on the basis of the

t test, to be the "optimum" set of variables.

Statistical significance of the discriminant function
was tested using the Wilks' Lamda criterion (transformed
into the ehi-square statistic). Canonical correlation and

eigenvalues were also used in the discussion af the results.

In the model validation phase, the discriminant
function coefficients were used to place the cases in the
validation sample. As already noted, since there is no a
priori defined class size for accounting or non-accounting

groups in the Faculty of Commerce, nor is there any reason
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to suppose differences in costs of classification errors
across groups, the assumptions of equal probability of
being placed in either group and of equality of
misciassification costs across the groups are adopted. No
"borderline" or "gray" area was defined, so that each case

was placed in one and only one of the two groups.
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CHAPTER 5

DATA ANALYSIS AND FINDINGS

Bl Introduction

In this chapter on data analysis and findings,
t tests are carried out, fi;stly in order to assess the
equality of variances for the variables for the two groups,
Accounting option and non-accounting option. Secondly,
t-tests are done to screen those variables which are not
significantly different between the two groups as they

would not be suitable for the development of a discrimi
nant

model.
Discriminant analysis is then performed using

variables that were found to have significant differen

ces
in their means between the two groups. In the final ph

L phase,

validation of the model developed is done using a hold

=out

sample. For most of the data analysis, significance leve]

was set at & = 0.05.

The variables used in the analysis can ‘be placed into
three categories. In the first category are those variables
before the studen“ enters university, and these are the
O~-level aggregate and A-level aggregate. The second
category is composed of first year scores in individual

courses. These courses are

Introduction to Economics

Business Law

Fundamentals of Accounting
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Quantitative Methods I
Business Studies

and Behavioural Science I.

The first year GPA can also be regarded as a separate
category. This is because it is a linear combination of
all the first year courses mentioned above. This
categorisatiog of the variables is useful in discussing

the results.

The following symbols were used to represent the

variables.
Variable Symbo L
O-level aggregate OLEV
A-level aggregate ALEV
Introduction to Economics ECON
Business Law . BLAW

Fundamentals of Accounting FACT

Quantitative Methods I QM
Business Studies BSTUD
* Behavioural Science I BSCI

Grade Point Average for :

year I GPAl

The Accounting option is referred to as group 1

and the non-accounting options are referred to as group 2

5.2 Two Sample Analysis

$.2:12 Equality of Variance Tests

The test for equality of variances across the two
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groups was performed with the following guiding

hypotheses:

i 2 818 he diLf i
Null hypothesis (Ho) Ther erence in the
variances of the variables

between the two groups.

Alternate Hypothesis (Hl): There is a difference in

the variances of the
variables between the two

groups.

The test was done by finding the 95% confidence
interval for the ratio of the variances in group 1 ang

group 2. The results are summarized in Table 5.1,

TABLE 5.1: CONFIDENCE INTERVAL FOR RATIO OF VARIANCES

VARIABLES 95% CONFIDENCE INTERVAL STATISTICAL

UPPER LIMIT LOWER LIMIT DECISION
O-LEV 0.650 1.821 Fail to reject
A-LEV 0.623 1.747 .
ECON 0.820 2.298 .
BLAW : 1.000 2.804 Reject H,
FACT 0.687 1.925 Fail to Reject H,
QM 0.519 1.455 .
BSTUD 0.498 1.395 .
BSCI 0.459 1.288 y

GPAl 0.441 1.237 "
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Thus, ‘except for Businéss Law, all the variables had
1 included in the confidence interval, a result that would
be expected if the variances for the two groups were equal
for a given variable. Even for Business Law, 1 is just on
the margin (at the lower limit). 1Indeed, the 99% confidence
interval for the ratio of the variances for this variable
is 0.872 to 2.932, and hence including 1. So, it cannot
be concluded that the var?ances of the variables in the
two groups are different. 1In fact, it can be inferred
that there is some evidence that these variances may be

equal between the groups for a given variable.

Although comparison of covariance matrix values
across the groups is not done, the result obtained above
for the equality of variances, though by no means
conclusive on the assumption of equality of dispersion
matrices between the two groups, is nevertheless a
strong indicator of their possibly being equal. It cannot

be overemphasized that the test just performed is only a
partial ope.38
Variance-covariance matrices for the two groups for

all the variables are presented in Tables 5.2 (i) and

5.2 (ii).

38, complete test on equality of dispersion matrices

across groups can be carried out utilizing Box's M
statistic and its associated F test.
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'TABLE' 5.2 (.i)”: AVAR‘IANVCE—COVARIANCE MATRIX FOR GROUP 1

 OLEV ALEV ECON BLAW FACT QM . BSTUD BSCI GPAl
OLEV 26.27 -1.67 =4.09 4.47 -12.74 ~1.79 -14.99 =0.13 -4.4¢
ALEV e R R ] SO B B BT Y
i BLY SR ABll 20088 18,19 1507 7 5167 1.4
S 71.36 -10.23 2.21 -6.86 1.01 11.49
FACT : 54.25 19.87 18.27 1.86 18.50
o 119.84 -19.46 1.84 30.65
0 54.04 10.27 7.73
e : 26.78 5.44
abis 17.55 |
TABLE 5.2 (ii): VARIANCE-COVARIANCE MATRIX FOR GROUP 2
OLEV ALEV ECON BLAW FACT™ QM  BSTUD BSCI gpaj

OLEV 25.18 -2.03 -4.71 0.49 =-2.53 4.04 3.53 -2.18 -0.35
ALEV 2.09 0.57 0.69 1.19 3.32 <0.55 0.37 1,13
ECON 44.8510.69 15.8453.90  16.11 1.65 26.73
BLAW 42.61 -3.1528.44 =6.36 -7.34 14.37
FACT 47.1819.81 24.08 13.03 19.61
i g 137.95 6.59 -3.66 48,24
BSTUD 64.85 5,73 15,06
28cT 34.83 4.9)
GPAL 23.75

A casual comparison of these variances and covariances
shows that, though they are not exactly equal for a given
variable, most of them carry the same sign and are of the
same order. The variances tested for their equality are
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those in the leading diagonals.

Thus, even though the above analyses are not
conclusive, they do not provide any evidence on the violation
of the equality of variance-covariance matrices. So,
this condition will be taken to hold. Hence, the
variables can be used to develop a linear discriminant
model (at least as far as this condition is concerned) ,
as opposed to a quadratic one which would be the case if

there was gross violation of this condition.

5258 Equality of Means Tests

t tests for equality of means for the variables were
carried out in order to abandon those variables found not
to be significantly different between the groups. They

were performed under the following hypotheses:

Mall Rypothesis (H0)= There is no difference in
means of a given variable
between group 1 and group

» 2, 1.e. hy = K,

Alterdate  ypothasis (.} There is a difference in
means of a given variable
between group 1 and group

20 i.Q. ul # uz.

Level of significance is set at ¢ = 0,05 and the




results of this test are summarized in Table 5.3 (iii)

below. The variable means and standard deviations are

o

given in Tables 5.3 (i) and 5.3 (ii) respectively.

TABLE 5.3 (i):

GROUP MEANS

VARIABLE GROUP 1 GROUP 2
OLEV 17.283 | 18.900
ALEV 14.617 | 14.333
ECON 63.800 | 56.367
BLAW 57.883 ‘| 53.967
FACT 66.500 | 51.150
oM 72.450 | 55.033
BSTUD 60.600 | 60.383
BSCI 61.783 | 60.567
GPAl 64.407 | 55.400

TABLE 5.3 (ii): GROUP STANDARD DEVIATIONS

VARIABLE GROUP 1 GROUP 2
OLEV 5.126 5.018
ALEV 1.508 1.446
ECON 7.846 6.697
BLAW 8.447 6.528
FACT 7.366 6.869
oM 10.947 | 11.749
BSTUD 7.351 8.053
BSCI 5.086 5.901
GPAL 4.190 4.874
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TABLE 5.3 (iii): TEST FOR EQUALITY OF MEANS

VARIABLE T VALUE __ STATISTICAL DECISION

OLEV -1.746 Fail to reject Hy
ALEV 1084 ¢ "

ECON SsDRE* Reject H0
BLAW 2:842% .

FACT 11.B06% 3

oM 8.394%* %

BSTUD 0.154 Fail to reject HO
BSCI 1.036 "

GPAl 10.855* Reject HO

* = significant at e¢ = 0.05
Hence, the most significant variables in order of t val
lue,

are:- \
Fundamentals of Accounting

GPA for first year

Introduction to Economics
Quantitative Methods I
and Business Law.
These variables are the ones that would be expected to

be the most discriminating between the two groups and

will thus be used in developing the discriminant

model.
The variables that are not significant between the

two groups, in descending order (with the least significant

first) are:~-
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Business Studies
Behavioural Science I
A-level aggregate

and 0-Level aggregate.

The failure of O-level and A-level aggregate to
differ between the two gréups should not be a surprising
result. This is so because admission into the University
is based on A-level performance and to some extent, the
O-level performance since a student must have obtained at
least five credits in O-level as one of the Prerequisites
for entry into University. Similarly, admission into
A-level is based on O-level scores. Thus, these students
were not randomly selected, since, as far as O-level. and
A-level performance are concerned, all of them are
already equally good performers in these two courses and
hence are not significant in discriminating between the

groups.

It is difficult to understand why Business Studies
and Behavioural Science I are not significant, They are,
however, among those non-quantitative variables that the
senate investigating committee's study (1980) also founa
not to be significant among the two groups although the
population for that study included all students in the
Faculty in the period covered and not only the "successfyl"
ones. Further, this result obtains in spite of the
sample of that study having been drawn from a different

year (1976). Clearly, these two variables are not likely



to be time-specific.

Bivg Model Development

This section on model development starts with the
discriminant model which includes all the variables
regardless of whether they were found to differ
significantly between the two groups or not. This was
necessary so as to facilitate comparability and thus,‘
a discussion of the results. This model will be

referred to as Full Model I.

A slightly reduced model, with all the variables
included except GPA for first year, is formulated next
This is further to enhance discussion of the'results

This model is referred to as Full Model II.

A model using only those variables found to differ
significantly between the two groups is formulated next.
This model is referred to as Reduced Model I. A further
reduced model which includes those variables found to
differ significantly between the two groups with the
exception of GPA follows. This is the optimal model and
will be referred to as Reduced Model II. GPaA, being a
linear combination of the first year courses, is likely to
distort results. It is for this reason that some analysis

carried out excludes it,

To further facilitate a discussion of the findings
and comparability, those variables found not to differ

significantly between the two groups were used alone for
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a discriminant model. These variables are

O-level aggregate
A-level aggregate
Business Studies
and Behavioural Science I.
This model will be referred to as Reduced Model IIT,
Thus, in total, there are five discriminant models

developed.

5.3.1 Full Model I (with GPA)

The results of the discriminant function derived by
inclusion of all variables are shown in tables S.4 (1)

through to 5.4 (iii).

TABLES 5.4 (i) - 5.4 (iii): DISCRIMINANT MODEL: FULL MODEL I

TABLE 5.4 (i): CLASSIFICATION FUNCTION COEFFICIENTS

VARIABLE GROUP 1 GROUP 2
OLEV 1.725 1.747
ALEV 6.798 7.107
ECON 2.891 3.167 :
BLAW 3.403 3.624
FACT 3.060 3.022
oM 2.081 2.291
BSTUD 1.787 2.036
BSCI 2.819 2.962
GPAL -11.080 | -12.527
CONSTANT | -216.818 |-199.006




TABLE 5.4 (ii):

= S0

SIGNIFICANCE STATISTICS

STATISTIC VALUE
EIGENVALUE L
CANONICAL CORRELATION 0.795
WILKS' LAMBDA ' 3es
CHI-SQUARE ey ey
GROUP CENTROIDS: GROUP 1 | 1,300

GROUP 2 -1.300

TABLE 5.4 (iii):

DISCRIMINANT FUNCTION COEFFICIENTS

COEFFICIENT
e o 7 ¥ A8 v UNSTANDARDIZED
e -0.044 -0.008
ALEV -0.176 =0.119
ECON -0.768 =0.105
o sac -0.637 =0.084
EACT 0.109 0.015
nk -0.907 =0.080
BSTUD -0.737 =0.096
BSCI -0.302 =0.055
GPAl 2.512 0.553
cohetinin - -6.852

The means for the various variables indicates a

consistently higher score for the accounting group

vis-a-vis the non-accounting group (table 5.3(4).

for Quantitative Methods I, Business Studies,

However , except

Behavioural
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Science I and GPA for First Year, the standard
deviations for the accounting group is consistently
higher than for the non-accounting group (table

5.3 (ii). It would be incorrect to make any conclusions
based on the mean alone as it does. not take into
account the variability and interrelationship

between the variables. Furthermore, the variables

are not standardized and hence, they are not on a common

scale.

The standardized discriminant function (table

S.dr (114 Am

2 =-0.040 OLEV - 0.176 ALEV - 0.768 ECON - 0.637 BLaw
+ 0.109 FACT - 0.907 QM - 0.737 BSTUD - 0.302 pscr
+ 2.512 GPAl

where Z is the discriminant score.

The unstandardized discriminant function is
Z =-0.008 OLEV - 0.119 ALEV - 0.105 ECON - 0.084 BrAw
+ 0.015 FACT - 0.080 QM - 0.096 BSTUD - 0.055 BSCI

+ 0.55 GPAl - 6.852

The group centroids are:
Group 1 = 1.300

Group 2 = =1.300

The discriminant function derived with all th
e
variables included is highly significant with
X} = 113.477 (critical value of x? with 9 degree £
8 0O

freedom and « = 0.05 is 16.919) [table 5.4 (ii))
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The canonical correlation is also quite high, being |

|
0.795 whereas Wilks' Lambda for the equation is low,/
at 0.368. All these statistics point to the high

discriminating power of the model.

The order of discriminating power per individual
variable can be obtained from table 5.4 (iii) (the
standardized discriminant function coefficients). It
is only the absolute value which matters as discrimination
can be either way as the group centroids are on either
direction of the line-number continuum from zero.

Thus, the ranking of the variables (with the most

discriminating first) is

GPA

Quantitative Methods T
Introduction to Economics
Business Studies

Business Law

Behavioural Science T
A-level aggregate
Fundamentals of Accounting

and finally, O-level aggregate.

As already noted elsewhere, GPA is a linear

combination of the first year results. These results

should thus be interpreted with skeptism as distortions
are likely to be present. Such distortion could, for

instance, account for the radically different ranking
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of the variables, compared with the ranking given by

the t test.

In terms of classifying an individual case, the
higher the score in all variables except 0-level
aggregate, Fundamentals of Accounting and GPALl, the
more likely for that case to be classified into a
non-accounting course, all other factors held constant
(table 5.4 (i). This is in spite of the group means
which show contrary results. This lends further weight

to the likelihood of these results being distorted

B s Full Model II (without GPA)

In order to address the problem of distortion of
results due to GPA seen in the preceeding section,
discriminant analysis was performed using all variables
except GPA. The results are presented in tables B8 1%)

to 5.5 {433)s
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TABLE 5.5 (i) - (iii): DISCRIMINANT MODEL: FULL MODEL IT

TABLE.S.S (i): CLASSIFICATION FUNCTION COEFFICIENTS

VARIABLE GROUP 1 GROUP 2
OLEV 1.748 3a712
ALEV 7.042 7.383
ECON 0.790 0.791
BLAW 1.074 0.992
FACT 0.852 0.526
oM -0.169 “0.2953
BSTUD 0.668 0.771
BSCI 1.629 1.617
CONSTANT -215.609 -197.461

TABLE 5.5 (ii): SIGNIFICANCE STATISTICS

VARIABLE VALUE
EIGENVALUE 1.707
CANONICAL CORRELATION 0.794
WILKS' LAMBDA 0.369
CHI-SQUARE 113.540
GROUP CENTROIDS: GROUP 1 1.296

GROUP 2 -1.296
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TABLE -5.5 (iii): DISCRIMINANT FUNCTION COEFFICIENTS

COEFFICIENT
VARIABLE
STANDARDIZED | UNSTANDARDIZED

OLEV -0.048 -0.010
ALEV -0.194 -0.132
ECON 0.004 0.001
BLAW 0.240 0.032
FACT 0.896 0.126
oM 0.368 0.032
BSTUD -0.308 -0.040
BSCI 0.025 0.005
CONSTANT - =7.003

The standardized discriminant function obtained is

7 = -0.048 OLEV - 0.194 ALEV - 0.004 ECON + 0.240 BLAW
+ 0.900 FACT + 0.368 QM - 0.308 BSTUD + 0.025 BSCI
The unstandardized discriminant function is

2 = 0.010 OLEV - 0.132 ALEV - 0.001 ECON + 0.032 BLAW

+ 0.126 FACT + 0.032 QM - 0.040 BSTUD + 0.005 BSCI

- 7.003

The significance of this slightly reduced model
remains substantially the same as for the Full Model I
case (table 5.5 (i1). The chi-square is 113.540,
being slightly higher than for Full Model I. The loss
in discriminating power can be assessed by a comparison
of the significance test statistics. Such a comparison

is given in table 5.6 below.
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TABLE 5.6: COMPARISON OF FULL MODEL I AND II ON SIGNIFICANCE [

il

f

STATISTIC FULL MODEL T FULL MODEL II % CHANGE (
Eigenvaiue 0.718 1.707 +
Canonical

Correlation 0.795 0.794 i
Wilks' Lambda 0.368 0.369 -0.
Chi-square 113.477 113.540 =0,
Group Centroid 1.300 1.296 0.

The eigenvalue and the canonical correlation went

slightly down, by 0.6% and 0.1% respectively whereas

Wilks' Lambda went up by 0.3%.

neared zero by 0.3%. All these changes indicate a very

slight reduction in terms of the discriminating power

of the variables without GPAl.

here that generally, the more the variables included
in a discriminant model, the higher the discriminant

power of the model, even if the relative contributions

of the variables differ.

The group centroid

It should be appreciated

Whé; the order of classificatory power of the

individual variables is taken into account,

The order for Full Model II is as follows (table 5.5 (1id):

Fundamentals of Accounting

Quantitative Methods I
Business Studies

Business Law

a significant
change is observed between Full Model I and Full Model II
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A-level aggregate
O-level aggregate
Behavioural Science I

and Introduction to Economics.

It is seen that Fundamentals of Accounting, which
was the second least discriminant in Full Model R
now the best one in spite of little difference in overall
discriminating power of the two models. Similarly,
Introduction to Economics, which was the third best
discriminator, is now the least whereas Behavioural
Science I loses its relative importance. O0-level
aggregate, which was the least discriminating variable

in Full Model I, has now assumed quite some importance.

The nature of distortion is likely to be the
relatively high discriminating power of GPA alone
vis-a-vis the other variables, so that it "absorbed" most
of the discrminating capacity. Relative to the second
most important variable in the model (Quantitative
Methods<I), it was about 2.8 times as important, thus

leaving relatively little difference between the two

groups, that was not yet accounted for.

All other factors held constant, an individual cage
has a higher chance of being placed in Accounting as
compared to non-accounting if it has higher scores in

the following variables (table 5.5 (i).
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0-level aggregate

Business Law

Fundamentals of Accounting
Quantitative Methods I

and Behavioural Science I.

On the other hand, a case is more llkely e tall

into the non- accounting group relative to the accounting

one if the score is higher in the following variables:

A-level aggregate
Introduction to Economics

and'Business Studies.

It is not possible to determine the relative importance
of these variables as outlined above as they are not

measured on a common scale. Nevertheless, the results

give a different picture from that given by Full Model I,

which included GPA. Three courses, Business Law,

Quantitative Methods I and Behavioural Science I,

which in Full Model I, the higher the scores in those

courses the-higher the likelihood of a case being

-

classified into a fon=accounting course relative to

an Accounting one, have now changed. This is further

evidence of the distorting nature of GPA. For all the

variables, significant or not significant, then, this

model can be regarded as the best gne.

$.3.3 Reduced Model I - Model with Significant Variables

The preceeding model (full model without GPA), though

appropriate, contains variables which were not found to



differ significantly between the two groups.

el 1

These

variables are likely to contribute only marginally

in a discriminant

model.

optimal model as such.

To work towards an optimal model,

variables are used to develop it.

Thus, it may not ‘be an

significant

These variables are

Introduction to Economics

Business

Law

Fundamentals of Accounting

Quantitative Methods I

and GPA for first year.

The results of this analysis are presented in

tables 5.7 (1) to 3:7 (ii1).

TABLE 5.7 (i) - (4iii):

DISCRIMINANT MODEL: REDUCED MODEL

TABLE 5.7 (i):

CLASSIFICATION FUNCTION COEFFICIENTS

VARIABLE | GROUP 1 GROUP 2

ECON -1.367 -1.457
BLAW -0.784 -0.963
FACT -1.193 ~1.603
oM -1.656 1,832
GPAL 9.417 9.909
CONSTANT | =-137.334 | -116.046
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TABLE 5.7 (ii): SIGNIFICANCE STATISTICS

STATISTIC VALUE
EIGENVALUE 1.601
CANONICAL CORRELATION e TR
WILKS' LAMBDA 0.384
CHI-SQUARE 110.404
GROUP CENTROIDS: GROUP 1 1:285
GROUP 2 “li238

TABLE 5.7 (iii):

DISCRIMINANT FUNCTION COEFFICIENTS

COEFFICIENTS
VARIBLE
STANDARDIZED | UNSTANDARDIZED

ECON 0.261 0.036
BLAW 0.538 0.071
FACT 1.164 0.163
oM 0.795 0.070
GPAl -0.890 -0.196
CONSTANT - -8.483

The standardized discriminant function is

Z2 = 0.261 ECON + 0.538 BLAW + 1.164

- 0.890 GPAl

FACT + 0.795 QM
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! -The unstandardized discriminant function is
7 = 0.036 ECON + 0.071 BLAW + 0.163 FACT + 0.070 oM

- 0.196 GPAl - 8.483

The function is significant, though there is some
loss in discriminating power as compared with the model
that includes all variables and the one excluding only
GPA. To assess the extent of this loss, comparative
figures are given in table 5.8 below. The figures are
comparative for what is’regarded as the best model, that
is, the full model excluding GPA with the model which

includes only the significant variables.

TABLE 5.8: COMPARISON OF FULL MODEL II AND MODEL WITH

SIGNIFICANT VARIABLES

STATISTIC FULL MODEL II MODEL WITH % CHANGE
SIGNIFICANT (A-B)
VARIABLES )
A B
Eigenvalue 1.707 1.601 8.3
Canonical
Correlation 0.794 0.785 1.1
Wilks' Lambda 0.369 0.384 Laert
Chi-square 113.540 110,404 2.8
Group Centroid 1.296 1.256 3.1

It can be noted that the various statistics give
different levels of reduction in the discriminating
ability of the model. However, even if we were to be
conservative and hence adopt the greatest change in

these statistics (that of the etqenvaluo), then it
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would only amount to 6.2%. The other measures of
significance: indiicate only slight changes. 1In particular,
the more appropriate of these measures, the canonical
correlation, Wilks' Lambda and Chi-square have only
changed by 1.1% , 4.1% and 2.8% respectively. The

two group centroids have both approached zero by an

extent of only 3.1%.

It can thus be asserted that the change from the
full model excluding GPA to the one with only
significant variables is not great at all. This may
have been expected as the variables excluded are those
not found to differ much between the two groups in terms

of their group means. .

The relative importance of the variables in terms of
their discriminating power for this model can be discerned
from table 5.7 (iii) (standardized coefficients). The
ranking is as follows (beginning with the most

important) :

. Fundamentals of Accounting
GPA for first year
Quantitative Methods I
Business Law
and Introduction to Economics.
Apart from GPA which was not in Full Model II, the other

variables are ranked consistently as in that model

(excluding only GPA).
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All other factors held constant, an individual case
has a higﬁer probability of being placed in accounting
the higher the score in all variables except GPA for
first year, whereby the higher it is, the more likely
for a case to be placed into a non-accounting course.
Again, this is contrary to the results of the group
means, particularly for GPA, where GPA is ranked third
in terms of differences in group means (it is the first
in terms of differences of the standardized scores ang
second according to the t test for group means). Even
though the mean scores per se are not a sufficient
indicator of discriminating power of a variable, one
would nevertheless be wary of this result. This finding
lends further credence.to the distorting nature of
GPA when used in conjunction with first year course
results. Thus, the results from this model may not be

very reliable.

5.3.4 Model with Significant Variables Excluding GpPA

Due to the problems with GPA already seen, a further
refinement in the model was considered necessary. The
variables found to be significant with the exception of
GPA were used in this model, which is considered the
optimal model. The results are laid out in tables

5.9 (1) to 5.9 (333},
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TABLE 5.9 (1) = (dii) 8 DISCRIMINANT MODEL: REDUCED MODEL II

TABLE 5.9 (i): CLASSIFICATION FUNCTION COEFFICIENTS

VARIABLE GROUP 1 GROUP 2

ECON %783 0.764

BLAW 25128 1.048 “
i

FACT 13179 0.892 4’

oM 0.036 =0.051 iﬁ

CONSTANT -96.843 -71.219 ?ﬁ
A,,E

TABLE 5.9 (ii): SIGNIFICANCE STATISTICS

?‘\
f
STATISTIC VALUE v
EIGENVALUE 1.545 $
CANONICAL CORRELATION 0.779 ?
WILKS' LAMBDA 0.393 :
a
CHI-SQUARE 108. 355 g
GROUP CENTROIDS: GROUP 1 1.233 !
GROUP 2 -1.233 :
el
TABLE 5.9 (iii): DISCRIMINANT FUNCTION COEFFICIENTS

COEFFICIENT !

VARIABLE :

STANDARDIZED UNSTANDARDIZED a
ECON -0.060 -0.008
BLAW 0.243 0.032
FACT 0.827 0.116
oM 0.403 0.035




o

The standardized'discriminant function is

N
Il

The unstandardized function is

N
]

mlis? ) P L

Even though GPA for first year, a seemingly high

discriminating variable, has been dropped, the fuhction

-0.060 ECON + 0.243 BLAW + 0.827 FACT + 0.403 QM.

-0.008 ECON + 0.032 BLAW + 0.116 FACT + 0.035 oM

with the four variables is still highly significant,

with %% =

discriminating power of the function is sustained.

position can be further appreciated with a comparative

108.355.

Thus, not much loss in terms of

This

analysis of the two models as outlined in table 5.10 below.

The table also gives values for the assessment of

difference between the optimal model and the full model

which excluded GPA (Full Model II).

TABLE 5.10:

AND MODEL WITH ALL SIGNIFICANT VARIABLES

COMPARISON OF OPTIMAL MODEL WITH FULL MODEL II

FULL

A :gggEED OPTIMAL | % CHANGE | % CHANGE
I | MODEL 1 2

STATISTIC ok .

(a) (8) (€ [tC (B
Eigenvalue 1.707 1.601 1.545 9.5 3.5
Canonical
Correlation 0.794 0.785 0.779 22 0.1
Wilks' Lambda 0.369 0.384 0.393 -6.5 -2.3
Chi-square 113.540 110.404 | 108, 355 4.6 1.9
Group Centroid 1.296 1.256 1.233 4.7 1.8

i
f

i T
i e &

v 5 - e

A
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A comparison of'the optimal quel with-Full Model 1II
shows a maximum loss in significance, as meaéured by the
eigenvalue, of under 10%. The more reliable statistics
for measuring significance, that is canonical correlation,
Wilks' Lambda and Chi-square give aAreduction in
significance of 1.2%, 6.5% and 4.6% respectively while
the centroid approaches zero by 4.7%. This reduction
in significance is not very large, though, when compareq
with the number of variables dropped from Full Model II to

this optimal model.

Further, the change from the model with significant
variables (Reduced Model I) to the optimal model is very
slight, being much less than the change from Full Model 1
to Full model II (table 5.8). The eigenvalue gives a
change of only 3.5%} whereas the canonical correlation
reduces by 0.1%. Wilks' Lambda, chi-square and the

group centoids change by 2.3%, 1.9% and 1.8% in that order.

It is evident then that even if GPA is excluded from
the significant varibles, not much loss in discriminating
power of the discriminant equation occurs. This is in
spite of the apparently high discriminating power of GPA
between the two groups, already noted elsewhere. Given
that the relatively insignificant variables have been
excluded from this model, together with Gpa (with its
distorting effects), this model can then be regarded as

the optimal model, out of all the four models already
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discussed. It is the model that can thus finally be used
in distinguishing between students who perform well, as

measured by their final year GPA, in the Accounting option
and in the non-accounting options. This is with a
minimum number of variables (they are only four, out of

the original total of nine).
The ordering of the variables as indicated by their

discriminating power for the optimal model is as follows

(with the most discriminating first) (table 5.9 (iii):

Fundamentals of Accounting
Quantitative Methods I
Business Law
and Introduction to Economics.
These results are consistent with those given by Full
Model II, even thoth that model included the
insignificant variables (but without first year GPA, though

significant).

For classification of individual cases, the higher

the score in three of the four variables,

-

the greater
the likelihood of such a case falling into Accounting

option, ceteris paribus (table 5.9 (i). These variables
are
Fundamentals of Accounting
Business Law
and Quantitative Methods I.
The higher the score in Introduction to Economics, Ceteris

paribus, the higher the probability of gycn 4 case being

classified in a non-accounting option.
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It should be noted that Fundamentals of Accounting
and Quantitative Methods I are courses that are
quantitative. It will not be an unexpected finding
that those students who do well in them (in relative terms)
are likely to also do well in the Accounting option
(which is relatively more quantitative than the non-
accounting option). These are also the same subjects that
the Faculty emphasizes for a student wishing to pursue

Accounting option upon entering second year.

The case of Business Law being an important
discriminént for success in Accounting option is a
surprising result. It is not a quantitative subject;
indeed, it would have been expected that it would show
no difference between the two groups, at worst. At best,
one would have expecfed that students who eventually
do well in the non-accounting options (which are relatively
less quantitative compared to Accounting option) would
have down well in Business Law in the first year. It is

rather difficult to rationalise this finding.

-

$5.3.5 Model with Insignificant Variables Only

To get further insight on the relative unimportance
of the variables screened by the t test for equality of means
between the two groups, a discriminant model is attempted

using these variables only. The variables are

O-level aggregate
A-level aggregate
Business Studies

and Behavioural Science I.
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The results are given in tables 5.11 (i) and

3 B R L 4.1

TABLE 5.11 (i) - (ii): DISCRIMINANT MODEL: REDUCED MODEL III

TABLE 5.11 (i): SIGNIFICANCE STATISTICS

STATISTIC VALUE
EIGENVALUE 0.039
CANONICAL CORRELATION 0.193
WILKS' LAMBDA 0.963
CHI-SQUARE 4.423
GROUP CENTROIDS: GROUP 1 -0.195

GROUP 2 0.195

DISCRIMINANT FUNCTION COEFFICIENTS

TABLE 5.11 (ii):

COEFFICIENT
VARIABLE
STANDARDIZED UNSTANDARDIZED

OLEV 0.733 0.144

ALEV -0.251 -0.170
BSTUD 0.113 0.015,
BSCI -0.509 =-0.092
CONSTANT " 4.615

The standardized discriminant function is

Z = 0.733 OLEV - 0.251 ALEV + 0.113 BSTUD - 0.509 BSsCI

The unstandardized discriminant function is

+ 4.615.

Z = 0.144 OLEV = 0.170 ALEV + 0.015 BSTUD - 0.092 BSCI
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The function, with a chi-square of 4.423, is not
significant as the critical value of chi-square with

4 degrees of freedom and ¢ = 0.05 ig 9.488. Indeed,

the other statistics for assessing statistical significance
attest to this. The canonical correlation is very small,
being only 0.193 and Wilks' Lambda, at 0.963, approaches
unity whereby the two groups would be homogeneous,

that is, there would be no distinction between them.

Similarly, the group centroids, at an absolute
value of 0.195, almost merge at zero, indicating virtually
no distinction between the two groups. It can thus be
rightly concluded that these four variables do not
discriminate between the two groups, at least not when

they are combined alone in a discriminant model.

B % Model Validation

Having screened the variables that do not discriminate
significantly between the two groups, accounting and
non-accounting and having excluded GPA for first year
due to its being determined from the first year courses,
the optimal model with only four variables, is then
validated. The four courses are

Introduction to Economics
Business Law

Fundamentals of Accounting

and Quantitative Methods -
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The discriminant function used is that which gives

unstandardized coefficients of the variables

(table 5.9 (iii). This is the appropriate function to use

as the scores of the variables are not themselves

standardized.

The equation is
z =-0.008 ECON + 0.032 BLAW + 0.116 FACT + 0.035 oM

- 10.395.

The group centroids are equal in absolute terms

They are

Group 1 (Accounting) 1.296

Group 2 (non-accounting) = =1,29¢

A case is assigned to that group where its
discriminant score is nearest to that group's centroid.
Since this is a two group analxsis where sample size is
equal and the probability of a case falling in either
group together with error of misclassification between
the two groups are assumed equal, the dividing line
between the ‘two groups is zero. For that matter, a
case with a discriminant score higher than zero is
classified in Accounting whereas one with a score less

than zero is classified in non-accounting group 39

The classification of individual cases is given in

appendix C and the summary results are presented in

39 here these assumptions are not met, the centroids can

be adjusted to reflect this situation




table 5.12 below.

TABLE 5.12: CONFUSION MATRIX FOR HOLD-OUT SAMPLE

PREDICTED GROUP MEMBERSHIP

ACTUAL GROUP  NO. OF CASES  GROUP 1 GROUP 2

GROUP 1 60 46 14
76.7% 23.3%

GROUP 2 60 9 51
15.0% 85.0%

Percent of "Grouped" cases correctly classified

= 80.8%.

It can be seen from table 5.12 above that the
correctly classified cases for Accounting group is 46 ,

representing a percentage of 76.7% whereas for non-accounting,
the correctly classxfled cases is slightly higher, being

51 and thus giving a percentage of 85.0%. The overall

correct classification rate is 80.8%.

Given that the data used for classifying the cases
came from a different sample other than that used to
develop the model, the correct classificatioq rate of
slightly over 80% can be said to be very high. Indeed,
the individual cases in the hold-out sample can be

considered as new cases since it was drawn from a different

(latter) time span from the model deve lopment sample.
It can thus be deduced that the model has a very high

degree of predictive ability. Hence, it can legitimately
be used in predicting where new cases are likely to fall;
whether in the Accounting option or in a non-accounting

course.
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CHAPTER 6

CONCLUSION

6.1 Summary of Findings and Recommendations

The major objective of this study was to identify

the variables that clearly distinguish between students

who will perform well in the Accounting option as opposed

to those who will perform well in the non-accounting
options. This was mainly with a view to using these
variables to help students upon entering second year of

their studies at the Faculty of Commerce in choosing an

appropriate option.

The first chapter discussed the problem of the choice

of options which students face in the Faculty of Commerce

just prior to entering their second year. In chapter
five, various discriminant models were deve loped with
the ultimate aim of coming up with suitable predictor

variables that may be useful in guiding students when

choosing their options.

For the model which was considered optimal, four
courses taught in first year were found to be the most

discriminating between Accounting option and the

non-accounting option. These courses are

Fundamentals of Accounting
Quantitative Methods I
Business Law

and Introduction to Economics.




- 84 -

It was found that a case is more likely to be classified

in accounting relative to non-accounting, the higher the

score in each of the three courses, all other factors

held constant. These courses are
Fundamentals of Accounting
Quantitative Methods I

and Business Law.

Similarly, it was found that, ceteris paribus, a case is
more likely to be classified ina nhon-accounting option

the higher the score in Introduction to Economics.

The results for the case of Accounting option are

fairly consistent with the advice currently given by the

Department of Accounting.to those students wishing to take

that option except for one course, Business Law. This

subject could hence be used as one of those to help guide

a student on whether or not to pursue accounting.

It may be difficult to suggest cut-off scores that

may be used to admit students into the various options
as the population used for the study composed of only

those students who did very well in their final year.

Nevertheless, it is possible to Suggest a general guiding

principle. To that effect, the more important a subject

is in determining relative performance between the

Accounting versus non=accounting options, the greater

the weight it should be given, 8pecifically, for the

Accounting option, the order of importance for the




subjects is

Fundamentals of Accounting
Quantitative Methods I
and Business Law.
For the non-accounting options, Introduction to Economics
contributes.to the chance of being classified in those

options more than the other subjects, ceteris paribus.

It cannot be overemphasized that it can be quite
erroneous to form an opinion on where a student is best
suited on the basis of only one course. The model
developed can only rightly be used to classify an individual
case when all the courses used to develop it are

considered.

Also, these findings should be used in the light of

limitations of the study enountered. These limitations

are the subject of the next section where suggestions for

further study in this area are also given,

6.2 Limitations of the Study and Suggestions for

Further Research

It is difficult to conduct a study such as this
without any limitations. A major limitation encountered
in this study is with regard to the discriminant variables
used. As already seen elsevhere, some variables that

could have been used either do not have data at present

or are not quantifiable.
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For instance, a Qariable such as interest of a
student for a given option might be a crucial discriminating
variable but its measurement was not possible. Tt s
suggested that possibly a study utilising primary data
that can tap a factor such as level of interest for a
given option can be carried out. Other than interest,
other behavioural factors such as level of motivation,

influence and so on can be included in such a study.

Another limitation in this study pertains to data
analysis. Stepwise discriminant analysis procedures
which are superior to other procedures of screening
insignificant variables were not used in this study.
Surrogate procedures were used instead. It is suggested
that the same study could be replicated, possibly with

inclusion of more variables and stepwise discriminant

analysis procedures utilised.

Similarly, the conditions for use of linear

discriminant analysis techniques were not rigorously

appraised in this study. 1In particular, the assumption

of multivariate normality should have been assessed but

due to unavailability of requisite tools of assessment,

they could not be.
This study used only two groups, that is Accounting
and non-accounting options. No distinction was made

between the Marketing and Insurance options (though both

are non-accounting options). This was due to unavailability
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of data in sufficient quantities in the case of the
Insurance oétion. In this regard, a study for two or
more groups can be conducted when data is available and
when the other options are introduced as already

reported elsewhere in this study.
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APPENDIX A
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Undergraduate Courses offered in the Faculty of Commerce

Ace

DAC201 Accounting
ing for Assets
DAC202 Accounting for Liabilities 2

lnu:lm'Mdm. Optioa
cquivalent of one full course from list of approved electives

DIN213  Elements
[ Ris’ Insurance
DiN214 luroduai:a 0 :n:lnme Law

Approved Electives

DAC201 Accounting for Assets 4

- (non-account &
BACE! Aty s oin
DIN2I3  Elements of Y- g
DIN214 R oy« non-insurance option only)

DBA3I0  Special Topics m'mmk,

Accouating Option

DAC30I  Specialised Financial A . .

DACI02 Advanced Financial Amouaun. thues

g:gg: Auditing Principles and Procedures
Auditing Practi :

DACIS Thesion Y Iavestigacions

DACI06 Cost Accounting

Electives

The equivalent of (wo full courses,

Business Admiaistration Option
Electives

The equivalent of five full courses.

insurance Option

DBA20Y Principles of i (second cour:
DIN328  Liability lmu:‘::?m‘ e .
DIN329  Liability Insurance 1]

DIN330  Assurance of the Person |

DIN331  Assurance of the Person 11

DIN332
DIN333

Electives

Property Insurance
Elements of Actuarial Science

The equivalent of one full course

Approved Electives

DALC307
DAC308
DBA3I1
DBA3lI2
DBA313
DBA3I1S
DBA316
DBA317
DBA3I8
DBA319
DBA320
DBA321
DBA322
DBA323
DMS324
DMS325
DMS326
DMS327
DIN334
DIN335
DIN336
DIN337
DIN338
DIN339
DIN340
DIN341

DIN342*

CEC206
CEC207
CEC300
CEC301
CEC304
CEC305
CEC306
CEC307
CEC308
CEC309
CEC310
CEC311

Finance 11
Accounting Theory

Marketing Research

Selected Applications of Marketing Research
Banking Practice

Company Law

International Marketing -

Labour Relations

Labour Law

Management of Co-operatives
Management of Human Resources
Problems in Management for Human Resources -
Introduction to Econometrics
Demographic Statistics
Quantitative Methods 11

Business Statistics I

Computing Science I

Systems Analysis

Aviation Insurance

Marine Insurance

Life Insurance

Pension Schemes |

Pension Schemes 11

Insurance of Transportation I
Insurance of Transportation I1
Consequential Loss Insurance

Risk Theory

Comparative Economic Systems
Comparative Economic Systems
Economic Development

Economic Development
Agricultural Economics
Agricultural Economics

Economics of Industry and Labour
Economics of Industry and Labour
Money, Banking and Finance
Money, Banking and Finance
International Economics
International Economics

A student may sel i
g eCt as a elective course equired course i
option other than their own. ey o 1 an



R e e e

'APPENDIX B

I

13

Source: University of Nairobi Calendar,

EXAMINATION REGULATIONS

At
4.

Final examinations in all courses are University examinations.
Final examinations in all courses will form 70 per cent of the basis
on which the degree is awarded, the other 30 per cent being
coursework, including term assignments, tests and papers.

The grade obtained in all courses will be classified and publi-

shed.

A candidate who fails in the equivalent of no more than two
full courses in the University Examinations prescribed for any
year may, on the recommendation of the Board of Examiners
to the University Senate, be admitted to Supplementary Exami-
nations within a period of four months after the end of the
academic year. A candidate who passes his required Supple-
mentary Examinations is deemed to have passed the University
Examinations for the year. :

A candidate who satisfies the Board of Examiners on either
his University Examinations or his Supplementary Exami-
nations may, on the recommendation of the Board of Exami-
ners to the University Senate, be admitted to the following
year and, in the case of candidates in the final year, be
considered as a candidate for the award of the degree.

* A candidate, in any year of the programme, who fails to

satisfy the Board of Examiners on the equivalent of more than

¢ two full courses at the University Examinations may, on the

recommendation of the Board of Examiners to the University
Senate, normally be required: :

(a) On not more than one occasion, to repeat the year inter-
nally and resit the University Examinations at their next
scheduled resiting provided that the candidate has not
previously repeated the year internally,

(b) To be discontinued from the University,

A candidate who fails to satisfy the Board of Examiners at the

University Supplementary Examinations may, on the recom-

mendation of the Board of Examiners to the University

Senate, normally be required:-

(a) On not more than one occasion, to repeat the year inter-

nally and resit the University Examinations at their next
scheduled resitting provided that the candidate has not pre-
viously repeated the year internally.

(b) To be discontinued from the University,

A final year candidate who passes the University Examinations
prescribed for the end of the third year of study and who, in
other respects qualifies for the award of the degree, shall be
placed in one of the three classes 10 be described as First,
Second (Upper Division or Lower Division) and pass. Honours
shall be awarded to a candidate whose name is placed in the
First Class or Second Class (Upper or Lower Division).
Candidate who write Supplementary Examinations in the third
year shall not be eligible for the award of Honours,

A candidate who qualifies for the award of the degree only
after repeating the entire University Examinations for either
the second or third year of study shall not be eligible for the
award of Honours in terms of Regulation 10.

The Bachelor of Commerce degree is classified on the basis of
the percentage grades obtained by the candidates in all courses
taken in Commerce grades obltained by the candidates in all
courses taken in Commerce Il and Commerce 11l of the pro-
gramme. In the determination of the degree classification, the
percentage grades obtained in the second year courses (Com-
merce () will be given & weight of 0.5 and the percentage
grades obtained in the third year courses (Commerce 111) will
be given a weight of 1.0,

The Bachelor of Commerce degroe certificate is inscribed as
cither In “Accounting Option™, “Business Administration
Option" or “lnsurance Option™ depending upon the candi-
date’s study programune.

pp. 477 - 478.

1988/89,
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APPENDIX C

MODEL VALIDATION

CLASSIFICATION OF INDIVIDUAL CASES

CASE ACTUAL GROUP PREDICTED GROUP DISCRIMINANT SCORE

1 1 1 2.308
2 1 1 0.764
3 1 1 0.400
4 1 L § 0.615
5 1 5 2.820
6 1 2 -0.804
7 1 1 0.338
8 1 1 0.545
9 1 B -0.161

10 1 v 2 -0.158

11 1 1 2.306

12 1 2 -0.341

13 1 1 2.209

14 1 2 -0.712

15 o4 1 1.629

16 1 1 2.891

17 i 1 1 0.499

18 1 1 1.253

19 1 1 0.986

20 1 1 0.227

21 1 1 0.561

22 1 2 -0.055

23 1 2 -0.067

24 i 1 1.872
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CASE ACTUAL GROUP PREDICTED GROUR DISCRIMINANT SCORE

25 G 1 1.002
26 1 1 B
217 L - 1 2.255
28 1 1 1.679
29 1 2 -0.190
30 i 1 1.990
31 1 1 0.728
32 1 1 0.639
33 1 1 2.210
34 1 1 1.872
35 1 1 2.295
36 1 2 -0.068
37 ! 4} 1.225
38 1 2 -0.856
39 1 1 3.707
40 1 2 -0.137
41 1 1 0.375
42 1 1 3.055
43 1 1 2.176
44 1 1 0.836
45 1 1 0.834
46 1 1 0.773
47 1 1 1.313
48 i 1 2.040
49 1 1 2.567
50 | 1

1.980
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CASE ACTUAL GROUP PREDICTED GROUP DISCRIMINANT SCORE

51 1 2 ~1.352
Bigs -t 1 1 1.947
53 1 1 o gonel
54 3 1 1.804
55 1 1 1.339
56 1 1 0.822
57 1 1 1.340
58 1 1 2.366
59 1 2 -0.104
60 1 2 ~0.126
61 2 1 1.864
62 2 o -0.815
63 2 1 0.147
64 2 2 -0.242
65 2 2 -1.662
66 2 2 -0.770
67 2 2 -1.531
68 2 2 -0.498
69 2 2 -0.235
70 2 2 -0.744
71 2 2 -2.959
72 2 2 -0.627
73 2 2 -0.681
74 2 2 -1.1359
75 2 2 -2.696
76 2 2 -1.471

17 . 2 -0.792
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PREDICTED GROUP

DISCRIMINANT SCORE

78
19
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104

2

2

2

g

-0.409
-0.548
oz O e
g 8
-0.650
~2:197
-0,792
=1. 138
-0.874
“1:87R

0.347
-1,229
=1:557
-0.905

0.658
-0.944
-1:937
-1.814
-0.195
-1.805
-2.399

1.717
-0.670
-0.103
-2.316
-2.586

-1.028
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CASE ACTUAL GROUP PREDICTED GROUP DISCRIMINANT SCORE

105 g 2 -1.918
106 2 1 1.618
107 2 2 -0.977
108 2 1 0.513
109 2 i 05272
110 2 2 -0.740
111 2 2 -2.236
112 2 3 -1.313
113 2 1 0.529
114 2 2 -2.293
115 2 2 -0.004
116 2 2 -1.016
117 2 i -0.963
118 2 2 -3.178
119 2 2 -2.055
120 2 2 -0.871

CORRECT CLASSIFICATION RATE = 80,8%
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