
South African 
Computer 
Journal 
Number 8 
November 1992 

Suid-Afrikaanse 
Rekenaar
tydskrif 
Nommer 8 
November 1992 



The South African 
Computer Journal 

Die Suid-Afrikaanse 
Rekenaartydskrif 

An official publication of the Computer Society 
of South Africa and the South African Institute of 

Computer Scientists 

'n Amptelike publikasie van die Rekenaarverenging 
van Suid-Afrika en die Suid-Afrikaanse Instituut 

vir Rekenaarwetenskaplikes 

Editor 
Professor Derrick G Kourie 
Department of Computer Science 
University of Pretoria 
Hatfield 0083 
Email: dkourie@dos-lan.cs.up.ac.za 

Professor Gerhard Barth 
Director: German AI Research Institute 

Professor Judy Bishop 
University of Pretoria 

Professor Donald D Cowan 
University of Waterloo 

Professor Jiirg Gutknecht 
ETH, Ziirich 

Subeditor: Information Systems 
Prof John Shochot 

Production Editor 
Professor Riel Smit 

University of the Witwatersrand 
Private Bag 3 

Department of Computer Science 
University of Cape Town 
Rondebosch 7700 WITS 2050 

Email: 035ebrs@witsvma.wits.ac.za Email: gds@cs.uct.ac.za 

Editorial Board 

Professor Pieter Kritzinger 
University of Cape Town 

Professor Fred H Lochovsky 
University of Toronto 

Professor Stephen R Schach 
Vanderbilt University 

Professor Basie von Solms 
Rand Afrikaanse Universiteit 

Subscriptions 

Southern Africa: 
Elsewhere: 

Annual 
R45,00 
$45,00 

Single copy 
R15,00 
$15,00 

to be sent to: 
Computer Society of South Africa 
Box 1714 Halfway House 1685 

Computer Science Department, University of Pretoria, Pretoria CXXl2 
Phone: +Tl (12} 420-2504 Fax: +Tl (12} 43-6454 

Sigma Press 



Guest Contribution 
The paper below was given as an invited address by Prof Roode at the July 1992 Conference of the South African 

Computer Lectures' Association. (Editor) 

The Ideology, Struggle and Liberation of Information Systems 

Dewald Roode 
Department of Informatics, University of Pretoria 

In 1989, Denning et al presented the final report of the Task 
Force on the Core of Computer Science in an article entitled 
"Computing as a Discipline" [3]. This was said to present a 
new intellectual framework for the discipline of computing 
and proposed a new basis for computing curricula. 

In the words of the authors, "an image of a technology
based discipline is projected whose fundamentals are in 
mathematics and engineering." Algorithms are represented 
as the most basic objects of concern and programming and 
hardware design as the primary activities. Although there 
is wide consensus that computer science encompasses far 
more than programming, the persistent emphasis on pro
gramming "arises from the long-standing belief that pro
gramming languages are excellent vehicles for gaining ac
cess to the rest of the field" [3]. 

The new framework sets out to present the intellec
tual substance of the field in a new way, and uses three 
paradigms to provide a context for the discipline of comput
ing. These paradigms are theory, rooted in mathematics; 
abstraction, rooted in the· experimental scientific method 
and design, with its roots in engineering. 

Programming, the report recommends, should still be 
a part of the core curriculum and programming languages 
should be seen and used as vehicles for gaining access to 
important aspects of computing. 

The following ·short definition is offered of the disci-
pline of computing [3]: 

The discipline of computing is the systematic study 
of algorithmic processes that describe and trans
form information: their theory, analysis, design, 
efficiency, implementation, and application. The 
fundamental question underlying all of computing 
is, "What can be (efficiently) automated?" 

In the same issue of Communications, tucked away towards 
the end of the journal, an article by Banville and Landry 
asked the innocent question "Can the Field of MIS be dis
ciplined?'' [1]. It is not clear whether the use of the word 
"discipline" in both articles was purely coincidental - how
ever, the implications were quite clear: computer science 
was able to talk about "computing as a discipline," and 
indeed, could present a report which, in a sense, was a cul
mination of more than twenty years' efforts. Yet, its sister 
discipline was still asking questions of a very introvertive 
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nature about itself. 
It has become quite clear that the fields (leaving aside 

for the moment the questions of "disciplines") of computer 
science and information systems (or MIS, informatics, or 
whatever other name we want to attach to it) have differ
ent aims and objectives, different problems that confront 
it, and, yes, if we want to be truly scientific, different 
paradigms. To support the latter statement, it is sufficient 
to contrast the three paradigms of computing with the four 
paradigms of information systems development described 
by Hirschheim and Klein [5]. It can be said that a central 
activity in information systems is the development of infor
mation systems, and that therefore, these paradigms have 
implications for the field of information systems. The four 
paradigms can be characterized briefly, as follows: 

• The analyst as systems expert 
• The analyst as facilitator 
• The analyst as labour partisan 
• The analyst as emancipator or social therapist. 

In the same spirit, Lyytinen sees the "systems development 
process as an instrument in organizational change" [6] and 
remarks that analysts' principal problems are "in under
standing the goals and contents of such change instead of 
solving technical problems." Already in 1987 Boland[2] 
observed that : "designing an information system is a moral 
problem because it puts one party, the designer, in the po
sition of imposing an order on the world of another." 

This is clearly a far cry from Denning et al's statement 
that the fundamental question is "what can be automated?" 
At the same time, within the context of the field of com
puting, there is nothing wrong with this question, and it is 
probably the right question for practitioners of computing 
to continually ask themselves. But it is a disastrous ques
tion for a practitioner of informatics to ask. And it has taken 
us quite a long time to realise this - that the two disciplines 
have fundamentally different roles to play. These roles 
are complementary and supportive, and not destructively 
opposed. 

The liberation of information systems lies in realising 
this elemental truth: that information systems are man
made objects designed to effect organisational change and 
that, as such, they can ill be studied using the paradigms of 
abstraction and engineering mentioned above. 
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What then is needed? Banville and Landry offer the 
consolation that we need not concern ourselves too much 
about the lack of discipline, and that we can indeed even 
pride ourselves in being a fragmented adhocracy. It is, 
in fact, even healthy to continue in all sorts of directions. 
During this process of finding itself, a discipline should 
be allowed a considerable degree of latitude, and many 
avenues should be explored. This obviously makes the 
field of information systems extremely exciting: it is in 
the process of discovering remarkable truths, discovering 
that there are in reality people out there using the sys
tems which analysts design and build, and that the most 
intriguing problems centre around the role of people in all 
of this: the analyst, the user, their interaction, the impact 
of sytems on the work lives of workers on all levels, the 
impact on organizations. These are questions which have 
mostly been ignored or lightly treated over the years, but 
which have emerged as the problems to be solved. We do 
not have the tools to solve them - not yet; but a good start
ing point would certainly be to first understand more about 
our field and its research tools, for the empirical, positivist 
approach so often employed will not suffice to solve the 
above problems. 

In the spirit of contributing to the liberation movement 
of information systems, we have embarked on a study of 
research on research in Information Systems, and will re
port on the results more fully in the near future. We define 
Information Systems as follows [4]: 

Information Systems is an inter-disciplinary field 
of scholarly inquiry, where information, informa
tion systems and the integration thereof with the 
organisation is studied in order to increase the ef
fectiveness and efficiency of the total system (of 
technology, people, organisation and society). 

In Information Systems then, we see the fundamental ques
tion underlying the entire discipline, to be the problem of 
balancing the need to contribute, through information sys-

terns, to the achievement of the mission of the organisation 
with the moral responsibility to develop and implement 
socially accepted information systems. 

F.ach of the fields, computer science and information 
systems, benefits enormously from the activities of the 
other. Nonetheless, we must recognize the different ap
proaches used by the two disciplines and allow them to 
complement each other. It should not be our business to 
convince one another that the universal truth is that which 
we use in our discipline - whether that be computer sci
ence or information systems. Instead, we should seek out 
the opportunities for synergy, and for complementing each 
other. If we succeed in doing this at SACLA, then we could 
indeed do ourselves proud. 
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Editor's Notes: To Compete or Collaborate 

Human interaction invariably brings with it a blend of com
petition and collaboration. Competition means that one 
enjoys the exhilaration of winning while the other endures 
the shame of loosing. Because of this reward/punishment 
mechanism, it is a widely assumed that competition en
hances performance and efficiency. This dogma pervades 
not only commerce, sport and politics, but is found in prac
tically all areas of human endeavour, including research. 

The competitive spirit in research is found in the well
known saga of Watson and Crick racing to unravel the 
double helix structure of DNA. Not so well-known, though 
equally illustrative, is the intensity of Newton's stratagems 
to oust Leibnitz from receiving any credit for differentia
tion. Recently there have been reports of scientists who 
have either tolerated or manufactured fraudulent results in 
order to win some or other scientific race. The space race, 
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the arms race, the race for an AIDS cure, the scurry for 
faster smaller hardware, the race for awards, the drive for 
publications, Nobel prizes: all of this attests to a profoundly 
competitive international research culture. 

But while competition might be the handmaiden of 
commerce and sport, it is the harlot of research - an un
fortunate concomitant of the silly side of human nature. 
The archetypal researcher not only rises above the inciden
tals of human accolades; he disdains them. By tradition, 
the definitive research qualification is a PhD - a Doctor of 
Philosophy - a lover of thought. Discovery and thought 
are not only by their very nature rewarding, they are also 
humbling. When the archetypal researcher moves outside 
his interior thought-world, it is to share his discoveries. If 
he is childish, it is not the little boy flexing his biceps and 
saying: "I'm stronger than you" but the child rushing to 
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tell everyone: "Wow -look at this!" He is forgetful of self: 
Pythagoras, oblivious of the invading enemy and his im
pending death while he re~earches in the sand; Archimedes 
shouting "Eureka" without care for his nudity. The com
petitive spirit is a crass intrusion into this ancient legacy of 
innocence and selflessness. 

By its nature, collaboration thrives in a climate of easy 
social intercourse. It may initially feel uncomfortable for 
researchers, who are inclined to be socially inept and are 
wont to bury themselves in work away from society. How
ever, once the plunge to collaborate is taken there is ample 
evidence that it leads to successful research. In maximiz
ing the use of available talent, it brings about a synergy in 
which two heads are better than one. All participants enjoy 
its rewards and no individual has to endure the full weight 
of its failures. In fact, the notion of collaboration is now 
so commonplace that significant research seems impossi
ble without it. The tendency, however, is to encourage 
research collaboration within an organisation, but to em
phasize competition in relation to outside organisations. 

During a forum discussion at the July South African 
Computer Lecturers' Association (SACLA) conference, an 
appeal was made for greater collaboration between univer
sities. Not surprisingly, the information technology disci
plines at local universities have always had both a compet
itive and a collaborative relationship. The competitiveness 
usually takes the form of friendly rivalry, while the very 
existence of SACLA bears testimony to a rather unique 
collaborative relationship. In latter years the competitive
ness seems to have intensified, while electronic mail and 
other developments have improved the prospects for col
laboration. At issue, then, is whether there is an imbalance 
between these dual forces. The appeal at the SACLA forum 
implied that there is, and I would strongly agree. It is my 
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view (my prejudice, if you will) that competition between 
universities is a self-indulgent and wasteful dissipation of 
energy. 

Those who are inclined to compete should seriously ex
amine what is to be gained. It is unconvincing to argue that 
winning makes a significant impact on the way in which 
students select universities: in the main, this is a matter 
of geography and language preference. To some extent, 
the same might be said about staff, although research rep
utation perhaps plays a more important role here. Neither 
are research funding agencies (e.g. the FRD) influenced by 
whether X is "better" in some or other sense than Y. On the 
contrary, it has wisely been decided to fund on the basis 
of criteria that are believed to be objective, without any 
reference whatsoever to the performance of competitors. 
True enough, funds are limited, but it is precisely for this 
reason that it is wasteful to divide the little there is between 
divergent research efforts. 

It seems to me that there is a wealth of research talent 
out there, but that each researcher selects an area of interest 
almost as a matter of whim. There is an urgent need for 
well-coordinated collaboration on focussed research areas 
that have been carefully selected as directly relevant to the 
country. It is especially incumbent on those who finance, 
manage and lead research to identify such areas and to 
encourage collaboration in every possible way. 

I look forward to the manifestation of such collabo
ration in SACJ publications authored by researchers from 
different university departments. To date there have been 
none of consequence. If we fail to collaborate, we are in 
dangerofbecoming little Don Quixotes who spend our lives 
attacking windmills and defending castles of xenophobia 
and irrelevance. 
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An Evaluation of the Skill Requirements of Entry-level Graduates in the 
Information Systems Industry 

D C Smith, S Newton and M J Riley 
Department of Accounting, University of Cape Town, Rondebosch,7700 

Abstract 

Information Systems (IS), although a relatively new academic discipline, is receiving considerable attention in tertiary 
institutions in South Africa. Despite this, there is currently no standard curricula for IS graduates or diplomates. A 
research project·was conducted in 1991 to identify the skills of IS graduates leaving tertiary institutions and the skills 
required by industry. A sample of 33 IS professionals and 15 IS academics completed a questionnaire covering practical 
skills levels and theoretical knowledge levels. Analysis of the results showed that there were significant differences between 
academics and industry samples in important skills and knowledge areas. These differences relate to hardware skills 
and inter-personal skills. There were also significant disagreements within the groups regarding the skill requirements 
of entry-level graduates. An initiative to bring industry and academics closer together in curricula design and course 
accreditation is suggested. 
Keywords: IS skills, IS curricula, IS graduates, JS education. 
Computing Review Categories: K.3.2 
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1 Introduction 

According to Davis [9], Information Systems (IS) repre
sents the intersection of six fields of knowledge: computer 
science, behavioural science, decision science, organiza
tion and management, organizational function and man
agement accounting. He further suggested that these fields 
draw upon diverse disciplinary bases in mathematics, en
gineering and the social sciences. 

Vitalari [22], in a major empirical study, concluded 
that without the skill requirements of these six fields of 
study being clearly identified, limits would be placed on the 
development of training programs, development of aptitude 
assessment instruments and staff selection procedures. 

This research project was built on the hypothesis that 
there is a mismatch between the IS skills required by indus
try and those developed by the tertiary institutions. In the 
USA, two industry bodies (the ACM and the DPMA) have 
produced detailed curricula for IS courses. In addition, 
there is an accreditation procedure for those universities 
following such courses. The IS industry in South Africa 
still needs to develop these core courses and quality control 
procedures. A large number of new entrants into the IS in
dustry come from Technikons and Universities. Graduates 
who have the skills and knowledge required by industry 
will clearly be more effective and productivity would in
crease as a result. 

A survey was conducted to establish what commerce 
and industry perceive as the knowledge and skills needed at 
entry-level by a new graduate from a tertiary institution. A 
parallel survey was conducted to determine the knowledge 
and skills gained in IS courses by students prior to gradu
ation. The results were matched and reported on with the 
intention of achieving a better understanding of the needs 
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and requirements. 
The research tested the following hypotheses: 

Ht The required IS skills of entry-level IS graduates join
ing South African organizations are significantly dif
ferent to the skills and knowledge gained in courses at 
tertiary institutions. 

H2 Tertiary institutions produce IS graduates with skills 
that vary significantly from institution to institution. 

HJ The IS industry has diverse views of the entry-level 
skills needed by IS graduates. 

This research focussed specifically on IS and data was only 
collected from academic institutions where an IS syllabus 
was taught (these courses normally come under the title 
IS, BIS, BDP or CDP.). Computer Science courses were 
specifically excluded from the research. 

2 Prior Research 

The skills and knowledge ofIS professionals have tradition
ally followed the career path from entry-level programmer 
to project manager [I]. A programmer required a sound 
technical knowledge base with communication and orga
nizational skills [13, 4, 24]. Watson et al [24] specifically 
noted that a knowledge of application programming lan
guages was considered to be the most essential skill for 
entry level programmers. Watson et al [24] also identi
fied a high correlation between the skill requirements of a 
programmer and a systems analyst. 

Three major skills areas have been identified for pro
grammers and analysts: technical, business and inter- per
sonal skills [22, 4] 

The development ofIS curricula received considerable 
attention in the 1980's in the USA ~d the UK. Many early 
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curricula in information systems, data processing or com
puter science, however, focussed mainly on the computer. 
The aims of any IS course should be to educate and train 
students to be competent, professional developers and man
agers of information systems [14]. The student needs an 
understanding of the limits of the computer; an understand
ing of the purposes and values of the information system's 
end user, and to be able to understand the behavioural as
pects of organisations [20]. IS professionals also need to be 
able to thinking critically; to have strong communication 
skills; to have an understanding of the nature of knowl
edge, and a sensitivity to the social, political, economic 
and ethical issues raised by the IS industry [20, 5]. 

Controlling bodies in the IS industry in the USA have 
developed curriculum guide-lines to provide academics 
with core curricula for IS courses. The Association for 
Computing Machinery (ACM) curriculum recommenda
tions for IS were first published in 1972 and updated in 
1982. The major changes to the curriculum during that 
decade included: the integration of management skills, the 
inclusion of data management and data communications, 
the inclusion of a common body of knowledge as a major 
component of the curriculum, and the inclusion of an MIS 
policy course as a capstone to the program. These changes 
reflected the changing requirements of the IS industry [4]. 

The DPMA curriculum defined the skills and edu
cation required in entry level data processing employ
ees using an interaction process between educators and 
practitioners [10]. The courses included: Introduction to 
Computer-Based Systems, Applications program develop
ment I, Applications program development II, Systems 
Analysis methods, Structured Systems Analysis and de
sign, Database Program development, Application Soft
ware development project, Software and Hardware de
velopment, Office Automation, Decision Support systems, 
Advanced Database Processing, Distributed Data Process
ing, EDP Audit controls, Information Systems planning, 
and Information Resource management. 

The IFIP/BCS curriculum, developed for the European 
IS industry, recommended that entry level graduates should 
understand the process to be carried out in appraising, 
analysing, designing, and implementing a system; should 
understand the techniques and tools available to make the 
processes efficient and effective; should understand the en
vironment in which computer systems could be effectively 
used; and should understand the functions to be carried out 
by other IS specialists [3] 

The model curricula produced by these professional 
bodies identifies the industry requirements of entry- level 
IS employees (mainly graduates and diplomates). South 
Africa has a relatively small number of IS professionals 
and tertiary institutions. Currently there is no set curric
ula for IS undergraduate or postgraduate courses although 
the Computer Users Council has completed several related 
projects in 1991 on training, career development and job 
descriptions. The Public Accoutants and Auditors Board 
(PAAB) in South Africa published an IS core course for uni
versities teaching Commerce students wishing to take the 
Final Qualifying Exam (FQE) leading to the professional 
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qualification of Chartered Accountant. The syllabus, cov
ering computer literacy, IS Development, IS Applications 
and IS Controls, is currently under review. 

3 Research Methodology 

A list ofIS skills was extracted from the literature and com
piled into a questionnaire using factor analysis. Cheney et 
al [ 4] identified that jobs require knowledge, skills and abil
ities (KSAs). Knowledge being technical information from 
a formal education required to perform adequately in a job, 
skill being the ability to select the required action from 
the knowledge possessed, and ability being cognitive fac
tors that represent capabilities or actions. They argued that 
a person's productive potential depends on that person's 
knowledge, skill, and ability. Using this differentiation the 
questionnaire requested information concerning theoretical 
knowledge and practical skills. The items in the question
naire were grouped into 16 major sections as in Appendix 
A and a 7-point Lickert scale was used for each question. 
Three academics validated the questionnaire. 

Forty six questionnaires were sent to a random selec
tion of IS departments in South African companies. Thirty 
three responses were received - a 72% response rate). As 
this research was considered to be exploratory, the sam
ple was considered large enough. Nineteen questionnaires 
were sent to academic institutions and fifteen responded (a 
79% response rate). 

The nature of the first hypothesis was such that compar
ison of the two samples was made to establish if there were 
significant differences. The U-test of Wilcoxon, Mann, and 
Whitney was used to establish if there were significance dif
ferences between the samples. According to Sachs [19] the 
test is sensitive to differences in medians, less sensitive to 
differences in skewness, and insensitive to differences in 
variance. For this reason the test was assumed to be appro
priate owing to the possibility of disagreement within the 
two samples. For the second and third hypotheses the stan
dard deviation to one decimal place was used to establish 
the level of agreement within each sample. 

4 Analysis of Results 

The results of the research are documented in Appendix 
A. A sample of the results is duplicated in Table 1 for 
explanation. 

The first column lists the skills areas. The next two 
columns separate theoretical knowledge and practical skills 
for academic and industry respondents. 

Total represents the total qf all the rankings for each 
item based on the 7-point Lickclt-type scale. Mean is the 
average ranking. Var. (variance) and S.Dev (standard de
viation) approximates the population variance and standard 
deviation and indicate the spread of the rankings. Where 
the standard deviation is 1.5 or greater, there is a wide 
spread of responses and a likely disagreement between re
sponses. Items ranked by academics that appear to have 
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Table 1. Headings used in Appendix A 

I Total Mean Var. S.Dev u z Signtr. 
1.4) Job control - Theoretical -Academic 

language - Industry 
- Practical -Academic 

-Industry 

internal agreement (ie. standard deviations of less than 1.5) 
have their standard deviation underlined. Where industry 
appear to have internal agreement, the standard deviation 
has been double undelined. 

Thus for Job Control Language (above) there was dis
agreement within both academic and industry circles re
garding the level of theoretical knowledge and practical 
skills required. The significance levels for Job Control 
Language are 1 % and 2% indicating a strong difference 
of opinion between academics and industry regarding the 
degree of JCL taught. 

The test statistic of the Wilcoxon, Mann, and Whit
ney test (U) was compared with the critical value (Z) to 
determine any difference of opinion between the two sam
ples [19]. Signif. indicated the significance level of this 
difference. A significance of > 10% indicated no differ
ence was found whereas 5% (or 10%) indicated that the 
two samples were not strongly different, and 1 % (or 2%) 
indicated a strong difference of opinion. These strong dif
ferences of opinion were highlighted by putting them in in 
a box Q 2% b in Appendix A. 

Hypothesis 1 stated that the IS skills required by or
ganisations were different to those developed by academic 
institutions. An analysis of the results (identifying where 
the Significance value is either > 10%, 5%, 1 % or 2%) 
indicated general agreement between academics and in
dustry, apart from the nine areas discussed below. Industry 
required increased skills in JCL (indicated by the higher 
mean). Significant differences were also found regarding 
the practical ability to use PC DOS, as academics perceived 
the need for this skill to be greater than industry. 

Academics taught more PC skills than industry re
quired, while industry required more mainframe skills than 
that being taught by academics. 

Application Software package selection, drawing 
DFD's, spreadsheeting and word processing are signifi
cantly different. Academic institutions appear to teach 
more of these skills than industry required. 

Large differences occurred in the area of Interpersonal 
skills. All items were ranked consistently higher by indus
try. This indicates that industry required more interpersonal 
skills than are possessed by, or taught to, IS graduates. 

These results disproved hypothesis 1 as there were no 
significant differences for the majority of skills analysed. 
The most significant difference being interpersonal skills. 

Hypothesis 2 stated that the skills of IS graduates var
ied dramatically between academic institutions. In the aca
demic sample, there was agreement in 53 out of the 158 
items (a 33% agreement). Areas of agreement included file 
design and systems development (a disagreement is iden
tified by a standard deviation of 1.5 or greater). So, for 
example, the standard deviations for theoretical and practi-
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21 1.4 3.31 1.8 88.5 3.61 1% 
128 3.9 2.53 1.6 

19 1.3 2.73 1.7 134.5 2.56 2% 
85 2.6 2.79 1.7 

cal skills of COBOL for the academic sample are both 2.1 
indicating that there is disagreement between academics 
as to whether these should be taught. Hypothesis 2 was 
proved true as the academic sample disagrees on the skills 
required for 67% of the items. 

Hypothesis 3 stated that industry has diverse views 
of the skills required by an entry level graduate. Rep
resentatives of industry appear to have a higher level of 
disagreement (only 34 out of 158 cases of agreement or 
21 % ) than the academic sample. The area of interpersonal 
skills showed the highest level of agreement. In all other ar
eas, industry representatives, in general, disagree with each 
other. Based on the explanation in hypothesis 2, hypothesis 
3 is also proved true. 

Provision was made for participants to comment on 
skills areas which they felt had been omitted from the ques
tionnaire. Industry respondents mentioned skills in third 
generation languages like C and Pascal; fourth- generation 
languages like Clipper, dBASE and SQL; operating sys
tems like UNIX and MVS; and graphics packages. Some 
academics also mentioned third generation languages like 
Basic, C and Pascal; fourth-generation languages like Clip
per, dBASE and SQL; and operating systems like UNIX 
as being important. As some of these subjects are only 
taught in Computer Science courses, the authors conclude 
that industry has problems differentiating between IS and 
Computer Science. 

5 Conclusions 

The curricula of IS courses received considerable attention 
in the USA and Europe in the 1970's. This resulted in 
professional IS bodies working with academics to ensure 
the skills of graduates match the requirements of industry. 
In South Africa, academics and industry hav~ not, as yet 
developed formal links. 

This research project was initiated to identify differ
ences between the skills of new IS graduates and the skills 
required by IS industry. Based on an analysis of the aca
demic and industry samples, there is reasonable agreement 
between academics and industry regarding the knowledge 
and skills required of graduates entering the IS industry. 
However, academics perceived a greater need for PC skills 
than industry and industry perceived a need for more main
frame skills than academics. Academics also perceived 
a greater need for business skills than industry - particu
larly in the areas of accounting and law. Industry required 
considerably more inter-personal skills than are currently 
offered in academic courses. 

There is no indication of agreement between academics 
as to the skills possessed by IS graduates. There was also 
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disagreement in the industry sample about the skill require
ments of entry-level graduates. 

Based on these result$, there is a strong and urgent need 
for academics and industry to co-operate more closely in 
South Africa and develop IS curricula which will encom
pass the needs and requirements of both parties. These 
curricula should take into account the American and Euro
pean models that have existed for some time. The project 
could be driven by the Computer Users' Council (CUC), 
which represents the IS industry at the corporate level. 

Methods of accreditation of academic courses should 
also be investigated to ensure the IS industrys' quality re
quirements are met. 

Bibliography 

1. N Ahituv and S Neumann. Principles of Information 
Systems for Management. Wm. C. Brown Publishers, 
1986. 

2. C Brancheau and J Wetherbe. 'Key issues in Informa
tion Systems Management'. MIS Quarterly, 11(1):24--
45, (1987). 

3. R A Buckingham, R Hirschheim, F F Land, and C J 
Tully. Information Systems curriculum: a basis for 
course design. Cambridge University Press, Cam
bridge, 1987. 

4. PH Cheney, DP Hale, and GM Kasper. 'Knowl
edge, skills and abilities of information systems pro
fessionals: past, present, and future'. Information and 
Management, 19:237-247, (1990). 

5. JD Couger. 'Preparing IS students to deal with ethical 
issues'. MIS Quarterly, 13(2):210-218, (1989). 

6. J D Couger, (ed). 'Curriculum recommendations 
for undergraduate programs in Information Sys
tems'. Communications of the ACM, 16(12):727-749, 
(1973). 

7. D T Crossman. Skills required by the systems analyst 
of the future. Presentation at IFIP/CSSA Symposium, 
Division of Business Information Systems, University 
of the Witwatersrand, 1986. 

8. M J Culnan. 'Research in Management Information 
Systems, 1980-1984: Pointsofworkreference'. MIS 
Quarterly, 10(3):289-301, (1986). 

9. GB Davis. 'The knowledge and skill requirements for 
a doctorate in MIS'. In Proceedings of the first Inter
national Conference on Information Systems, pp. 174--
183, Philadelphia Pennsylvania, (December 1980). 

10. GB Davis. 'A critical comparison ofIFIP/BCS, infor
mation systems curriculum and information systems 
curricula in the USA'. In Information Systems curricu
lum: a basis for course design, Cambridge, (1987). 
Cambridge University Press. 

11. G H Jenkins. 'Education requirements of the entry 
level business systems analyst'. Journal of Systems 
Management, 36(3):30-33, (1986). 

12. MB Khan and S Kukalis. 'MIS professionals: Educa
tion and performance'. Information & Management, 
19:249-255, (1990). 

SACJ/SART, No 8, 1992 

13. J C Little et al. Recommendations and Guide-lines 
for an Associate Level Degree Program In Computer 
Programming, volume III, pp. 208-229. 1983. 

14. T Manual. 'Social factors, information systems and 
industrial sociology'. In Information Systems curricu
lum: a basis for course design, Cambridge, (1987). 
Cambridge University Press. 

15. J FNunamaker. 'Educational programs in Information 
Systems'. Communications of the ACM, 24(3):124-
133, (1981). 

16. J F Nunamaker. 'Computing education: The ACM 
model'. ACM Curricula Recommendations for Infor
mation Systems, 12:119-126, (1983). 

17. J F Nunamaker, J D Couger, and G B Davis. 'Infor
mation systems curriculum recommendations for the 
80's: Undergraduate and graduate programs'. Com
munications of the ACM, 25(11):781-805, (1982). 

18. A Radding. 'C programmers need not apply'. Com
puterworld, 22(32):66, (August 8 1988). 

19. L Sachs. Applied Statistics - A Handbook of Tech
niques. Springer-Verlag, New York, 1978. 

20. G W Strong, D Woodward, and P Dehdashti-Jones. 
'An information systems curriculum: an American 
experiment'. In Information Systems curriculum: a 
basis for course design, Cambridge, (1987). Cam
bridge University Press. 

21. D Teichroew. 'Education related to the use of comput
ers in organizations'. Communications of the ACM, 
14(9):573-588, (September 1971). 

22. N P Vitalari. 'Knowledge as a basis for expertise in 
systems analysis: An empirical study'. MIS Quar
terly, 9(3):221-240, (September 1985). 

23. HJ Watson. 'ISM interviews ... Hugh J. Watson on the 
status of and business's role in IS education'. Jour
nal of Information Systems Management, 7(4):87-91, 
(1990). 

24. H J Watson, S Miranda, B Robichaux, and R Seerly. 
'Requisite skills for new MIS hires'. Database, pp. 
20-29, (Spring 1990). 

55 



Appendix A Research Results 

Total Mean Var. S.Dev u z Slgntr. 

1) Programming: 
1.1) Program design - Theoretical -Academic 81 5.4 0.64 0.8 238.5 0.21 >10% 

- Industry 173 5.2 2.24 1.5 
- Practical -Academic 70 4.7 1.69 Ll 206.5 0.93 >10% 

- Industry 141 4.3 2.68 1.6 

1.2) COBOL - Theoretical -Academic 63 4.2 4.43 2.1 225.5 0.5 >10% 
- Industry 153 4.6 3.44 1.9 

- Practical -Academic 55 3.7 4.36 2.1 229 0.42 >10% 
- Industry 131 4.0 3.73 1.9 

1.4) Job control - Theoretical -Academic 21 1.4 3.31 1.8 88.5 3.61 ~ 
language - Industry 128 3.9 2.53 1.6 

- Practical -Academic 19 1.3 2.73 1.7 134.5 2.56 12%1 
- Industry 85 2.6 2.79 1.7 

2) Flies: 
2.1) File - Theoretical -Academic 77 5.1 1.45 1.:1 247 O.ot >10% 

organization & - Industry 165 5.0 2.73 1.7 
access methods - Practical -Academic 62 4.1 1.45 1.2 197.5 1.13 >10% 

- Industry 114 3.5 2.91 1.7 

2.2) Database files - Theoretical -Academic 80 5.3 1.16 li 201.5 1.05 >10% 
- Industry 157 4.8 2.67 1.6 

- Practical -Academic 61 4.1 1.40 1.2 198.5- 1.11 >10% 
- Industry 112 3.4 2.72 1.7 

2.3) File design - Theoretical -Academic 73 4.9 1.85 1.4 245 0.06 >10% 
- Industry 155 4.7 3.00 1.7 

- Practical -Academic 58 3.9 2.25 1.5 183 1.46 >10% 
- Industry 100 3.0 2.57 1.6 

3) Operating systems: 
3.1) PC Dos - Theoretical -Academic 57 3.8 4.56 2.1 198 1.13 >10% 

- Industry 112 3.4 2.97 1.7 

- Practical -Academic 65 4.3 4.09 2.0 139 2.46 12%1 
- Industry 102 3.1 2.51 1.6 

4) Hardware: 

4.1) Micro - Theoretical -Academic 73 4.9 1.72 Ll 133 2.6 ~ 
computer - Industry 116 3.5 2.61 1.6 

- Practical -Academic 69 4.6 2.77 1.7 97.5 3.39 ~ 
- Industry 90 2.7 2.50 1.6 

4.2) Mini computer - Theoretical -Academic 39 2.6 4.51 2.1 212 0.81 >10% 
- Industry 68 2.1 3.63 1.9 

- Practical - Academic 32 2.1 5.18 2.3 195.5 1.23 >10% 
- Industry 39 1.2 2.15 1.5 

4.3) Mainframe - Theoretical -Academic 38 2.5 2.92 1.7 154 2.12 5% 
- Industry 122 3.7 1.97 1.4 

- Practical -Academic 14 0.9 2.06 1.4 120.5 2.89 ~ 
- Industry 82 2.5 2.98 1.7 

S) Data comms and networks: 
5.1) Data comm. - Theoretical -Academic 72 4.8 1.09 1.0 190 1.31 >10% 

concepts - Industry 138 4.2 2.33 1.5 
- Practical -Academic 39 2.6 3.71 1.9 216.5 0.7 >10% 

- Industry 74 2.2 2.67 1.6 
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Total Mean Var. S.Dev u z Signif. 
5.2) WAN's - Theoretical -Academic 51 3.4 2.64 1.6 239.5 0.18 >10% 

- Industry 108 3.3 3.29 1.8 
- Practical -Academic 23 1.5 3.05 1.7 231.5 0.37 >10% 

- Industry 50 1.5 1.46 1.2 

5.3) LAN's - Theoretical -Academic 66 4.4 1.97 1.4 178.5 1.57 >10% 
- Industry 121 3.7 1.98 1.4 

- Practical -Academic 47 3.1 4.25 2.1 177.5 1.58 >10% 
- Industry 69 2.1 1.78 1.3 

6) Databases: 
6.1) Database - Theoretical - Academic 80 5.3 1.29 Ll 240.5 0.16 >10% 

concepts - Industry 175 5.3 1.06 1.0 
- Practical -Academic 52 3.5 2.65 1.6 216 0.72 >10% 

- Industry 107 3.2 2.30 1.5 

6.2) Data - Theoretical -Academic 69 4.6 1.31 Ll 226 0.49 >10% 
dictionaries - Industry 156 4.7 1.47 1.2 

- Practical -Academic 46 3.1 2.06 1.4 242.5 0.11 >10% 
- Industry 100 3.0 2.15 1.5 

6.3) DBMS - Theoretical -Academic 66 4.4 3.97 2.0 
- Industry 120 4.4 2.54 1.6 

- Practical -Academic 45 3.0 2.40 1.5 
- Industry 68 2.5 2.18 1.5 

6.3.1) ADABAS - Theoretical - Academic 20 1.3 3.69 1.9 229.5 0.46 >10% 
- Industry 46 1.4 4.48 2.1 

- Practical -Academic 18 1.2 3.89 2.0 230 0.49 >10% 
- Industry 29 0.9 2.41 1.6 

6.3.2) DB2 - Theoretical -Academic 31 2.1 6.20 2.5 226.5 0.49 >10% 
- Industry 81 2.5 5.82 2.4 

- Practical -Academic 22 1.5 4.78 2.2 227.5 0.49 >10% 
- Industry 51 1.5 3.58 1.9 

6.4) Database - Theoretical -Academic 75 5.0 0.80 0.9 191 1.29 >10% 
design - Industry 137 4.2 3.34 1.8 

- Practical -Academic 55 3.7 1.16 Ll 160.5 1.97 5% 
- Industry 84 2.5 2.79 1.7 

6.5) Database - Theoretical -Academic 53 3.5 3.18 1.8 235.5 0.27 >10% 
ad min - Industry 112 3.4 3.45 1.9 

- Practical -Academic 26 1.7 1.93 1.4 239.5 0.18 >10% 
- Industry 60 1.8 2.21 1.5 

7) Software Tools: 
7.1) CASE - Theoretical -Academic 56 3.7 2.06 1.4 225 0.52 >10% 

- Industry 115 3.5 3.40 1.8 
- Practical - Academic 33 2.2 2.69 1.6 242.5 0.11 >10% 

- Industry 78 2.4 3.44 1.9 

7.2) JAD - Theoretical -Academic 40 2.7 3.82 2.0 188 1.35 >10% 
- Industry 114 3.5 3.58 1.9 

- Practical -Academic 21 1.4 3.04 1.7 204 >10% 
- Industry 60 1.8 2.27 1.5 

7.3) Prototyping - Theoretical -Academic 51 3.8 2.03 1.4 243 0.1 >10% 
- Industry 126 3.8 2.39 1.5 

- Practical -Academic 38 2.5 3.18 1.8 235 0.28 >10% 
- Industry 91 2.8 2.43 1.6 
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8) System development: 
8.1) Business - Theoretical -Academic 71 4.7 1.00 1.0 234.5 0.3 >10% 

analysis - Industry 153 4.6 2.72 1.6 
- Practical -Academic 52 3.5 0.78 0.9 226 0.5 >10% 

- Industry 104 3.2 2.61 1.6 

8.2) Development - Theoretical -Academic 75 5.0 1.33 1.2 198 1.13 >10% 

methodology - Industry 145 4.4 2.60 1.6 

procedures - Practical -Academic 56 3.7 0.86 0.9 178.5 1.59 >10% 

- Industry 96 2.9 2.45 1.6 

8.3) Systems - Theoretical -Academic 78 5.6 0.53 0.7 

analysis - Industry 148 4.6 3.36 1.8 
- Practical -Academic 63 4.5 0.68 0.8 

- Industry 102 3.2 2.71 1.6 

8.3.1) Information - Theoretical -Academic 76 5.1 0.86 0.9 196.5 1.16 >10% 

gathering - Industry 142 4.3 3.67 1.9 
techniques - Practical -Academic 59 3.9 0.60 0.8 178.5 1.6 >10% 

- Industry 104 3.2 2.25 1.5 

8.3.2) User - Theoretical -Academic 76 5.1 1.00 1.0 212 0.81 >10% 

requirements - Industry 146 4.4 3.58 1.9 
- Practical - Academic 59 3.9 1.00 1.0 190 1.31 >10% 

- Industry 105 3.2 3.00 1.7 

8.3.3) Cost benefit - Theoretical -Academic 65 4.3 2.49 1.6 222 0.58 >10% 

analysis - Industry 129 3.9 3.60 1.9 
- Practical -Academic 48 3.2 0.96 1.0 175 1.65 >10% 

- Industry 82 2.5 2.31 1.5 

8.3.4) Feasibility - Theoretical -Academic 70 4.7 1.29 Ll 192.5 1.25 >10% 
assessment - Industry 128 3.9 3.68 1.9 

- Practical -Academic 50 3.3 0.49 0.7 158.5 2.02 5% 
- Industry 81 2.5 2.43 1.6 

8.3.5) Develop - Theoretical -Academic 73 4.9 2.38 1.5 198.5 1.13 >10% 
functional - Industry 143 4.3 3.13 1.8 
requirements - Practical -Academic 52 3.5 1.58 1.3 234.5 0.3 >10% 

- Industry 108 3.3 2.02 1.4 

8.3.6) System - Theoretical -Academic 71 4.7 2.73 1.7 212.5 0.8 >10% 
flowcharts - Industry 146 4.4 2.30 1.5 

- Practical -Academic 56 3.7 2.46 1.6 215.5 0.73 >10% 
- Industry 111 3.4 2.47 1.6 

8.3.7) Data flow - Theoretical - Academic 81 5.4 0.77 0.9 179 1.59 >10% 
diagrams - Industry 156 4.7 1.90 1.4 

- Practical -Academic 69 4.6 1.57 Ll. 164.5 1.9 10% 
- Industry 122 3.7 2.21 1.5 

8.3.8) Hardware & - Theoretical -Academic 65 4.3 1.96 1.4 148.5 2.23 5% 
software - Industry 100 3.0 3.48 1.9 
selection - Practical - Academic 45 3.0 2.80 1.7 138.5 2.49 12%1 

- Industry 53 1.6 2.48 1.6 

8.4) Data analysis - Theoretical -Academic 74 4.9 1.80 Ll. 241 0.15 >10% 
- Industry 162 4.9 2.02 1.4 

- Practical -Academic 54 3.6 3.17 1.8 239 0.19 >10% 
- Industry 125 3.8 2.65 1.6 
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8.5) Application - Theoretical - Academic 59 3.9 2.60 1.6 159.5 2 5% 
software - Industry 96 2.9 2.57 1.6 
package - Practical - Academic 39 2.6 2.77 1.7 155 2.11 5% 

selection - Industry 49 1.5 2.13 1.5 

8.6) Systems design - Theoretical - Academic 75 5.0 1.07 1.0 208 0.91 >10% 
- Industry 145 4.4 2.72 1.7 

- Practical -Academic 58 3.9 3.05 1.7 182 1.49 >10% 
- Industry 110 3.3 2.22 1.5 

8.7) Systems testing - Theoretical -Academic 74 4.9 1.26 Ll 210.5 0.85 >10% 
- Industry 171 5.2 1.85 1.4 

- Practical -Academic 54 3.6 2.91 1.7 203 1.01 >10% 
- Industry 137 4.2 2.55 1.6 

8.8) Quality - Theoretical -Academic 71 4.7 1.66 Ll 209 0.89 >10% 
assurance - Industry 165 5.0 1.88 1.4 

- Practical -Academic 42 2.8 2.43 1.6 197 1.14 >10% 
- Industry 111 3.4 3.08 1.8 

9) End user computing: 
9.1) End user - Theoretical -Academic 72 4.8 0.96 1.0 192 1.28 >10% 

computing - Industry 142 4.3 1.85 1.4 
concepts - Practical - Academic 48 3.2 5.49 2.3 230.5 0.38 >10% 

- Industry 98 3.0 2.33 1.5 

9.2) Spread- - Theoretical -Academic 15 5.0 3.07 1.8 118.5 2.93 ~ 
sheating - Industry 117 3.5 2.49 1.6 

- Practical -Academic 78 5.2 1.09 1.0 67 4.07 ~ 
- Industry 100 3.0 2.45 1.6 

9.3) Word - Theoretical -Academic 71 4.7 3.40 1.8 131 2.67 ~ 
processing - Industry 112 3.4 2.24 1.5 

- Practical -Academic 73 4.9 1.32 Ll 87 3.63 ~ 
- Industry 98 3.0 2.64 1.6 

10) Project management: 
10.1) Project - Theoretical -Academic 64 4.3 3.66 1.9 215.5 0.73 >10% 

management - Industry 134 4.1 2.54 1.6 
concepts - Practical -Academic 43 2.9 2.65 1.6 209 0.87 >10% 

- Industry 79 2.4 3.27 1.8 

10.2) Estimating - Theoretical -Academic 54 3.6 3.57 1.9 220.5 0.61 >10% 
techniques - Industry 132 4.0 3.33 1.8 

- Practical -Academic 33 2.2 2.16 1.5 237.5 0.23 >10% 
- Industry 77 2.3 2.77 1.7 

10.3) Planning - Theoretical -Academic 57 3.8 3.49 1.9 231 0.38 >10% 
techniques - Industry 130 3.9 3.57 1.9 

- Practical -Academic 35 2.3 2.36 1.5 229.5 0.41 >10% 
- Industry 84 2.5 2.67 1.6 

10.4) Control - Theoretical -Academic 57 3.8 3.49 1.9 246.5 0.02 >10% 
techniques - Industry 122 3.7 3.30 1.8 

- Practical -Academic 32 2.1 1.85 1.4 246.5 0.02 >10% 
- Industry 72 2.2 2.94 1.7 

10.5) Configuration - Theoretical -Academic 54 3.6 2.64 1.6 225.5 0.5 >10% 
management - Industry 127 3.8 2.43 1.6 

- Practical -Academic 31 2.1 1.93 1.4 246 0.03 >10% 
- Industry 72 2.2 3.24 1.8 
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11) Business fundamentals: 
11.1) Accounting - Theoretical -Academic 67 4.5 2.78 1.7 165 1.88 10% 

- Industry 130 3.9 2.12 1.5 

- Practical -Academic 54 3.6 3.31 1.8 137 2.5 j2%! 
-Industry 73 2.2 2.35 1.5 

11.2) Finance - Theoretical -Academic 61 4.1 2.86 1.7 220.5 0.62 >10% 
- Industry 128 3.9 2.23 1.5 

- Practical -Academic 44 2.9 3.26 1.8 172.5 1.7 10% 
-Industry 66 2.0 2.30 1.5 

11.3) Marketing - Theoretical -Academic 54 3.6 3.57 1.9 212 0.8 >10% 
-Industry 111 3.4 2.41 1.6 

- Practical -Academic 37 2.5 3.58 1.9 170 1.77 10% 
-Industry 46 1.4 1.94 1.4 

11.4) Economics - Theoretical -Academic 53 3.5 3.58 1.9 180 1.52 >10% 
-Industry 91 2.8 3.27 1.8 

- Practical -Academic 34 2.3 4.06 2.0 186 1.41 >10% 
- Industry 44 1.3 2.10 1.4 

11.5) Management - Theoretical -Academic 48 3.2 2.16 1.5 212.5 0.79 >10% 
science - Industry 91 2.8 2.91 1.7 

- Practical -Academic 29 1.9 2.06 1.4 191.5 1.28 >10% 
-Industry 47 1.4 2.06 1.4 

11.6) Production - Theoretical -Academic 41 2.7 3.93 2.0 215.5 0.73 >10% 
management - Industry 79 2.4 3.75 1.9 

- Practical -Academic 17 1.1 1.85 1.4 241 0.15 >10% 
- Industry 38 1.2 1.70 Ll 

11.7) Principles of - Theoretical -Academic 53 3.5 4.25 2.1 222.5 0.57 >10% 
management -Industry 113 3.4 2.73 1.7 

- Practical -Academic 32 2.1 2.65 1.6 191.5 1.28 >10% 
-Industry 50 1.5 2.55 1.6 

11.8) Law - Theoretical -Academic 36 2.4 2.64 1.6 150 2.24 5% 
-Industry 44 1.3 2.22 1.5 

- Practical -Academic 20 1.3 1.29 Ll 151.5 2.35 j2%! 
- Industry 18 0.5 0.67 0.8 

11.9) Quantitative - Theoretical -Academic 51 3.4 2.24 1.5 173.5 1.68 10% 
methods -Industry 86 2.6 2.66 1.6 

- Practical -Academic 37 2.5 2.65 1.6 149.5 2.23 5% 
- Industry 44 1.3 1.56 Ll 

11.10) Systems - Theoretical -Academic 51 3.4 4.11 2.0 232 0.35 >10% 
thinking - Industry 112 3.4 3.39 1.8 

- Practical -Academic 29 1.9 3.00 1.7 243.5 0.09 >10% 
- Industry 65 2.0 3.24 1.8 

11.11) Organizational - Theoretical -Academic 48 3.2 3.49 1.9 200 1.07 >10% 
theory - Industry 93 2.8 2.88 1.7 

- Practical -Academic 28 1.9 3.18 1.8 204 1.01 >10% 
-Industry 40 1.2 2.11 1.5 

11.12) Organizational - Theoretical -Academic 48 3.2 3.76 1.9 218.5 0.66 >10% 
behaviour -Industry 99 3.0 2.79 1.7 

- Practical -Academic 28 1.9 3.45 1.9 214.5 0.77 >10% 
-Industry 45 1.4 2.84 1.7 
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12) Interpersonal: 

12.1) Listening skills - Theoretical -Academic 48 3.2 4.03 2.0 106.5 3.24 ~ 
- Industry 168 5.1 1.90 1.4 

- Practical -Academic 43 2.9 4.12 2.0 125 2.78 I 1%1 
- Industry 154 4.7 1.56 1.2 

12.2) Writing skills - Theoretical -Academic 52 3.5 3.98 2.0 125.5 2.77 I 1%1 
- Industry 169 5.1 1.99 1.4 

- Practical -Academic 53 3.5 2.65 1.6 143 2.38 1 2%1 
-Industry 154 4.7 1.25 1.1 

12.3) Oral skills - Theoretical -Academic 52 3.5 4.25 2.1 133.5 2.62 I 1%1 
- Industry 168 5.1 1.66 1.3 

- Practical -Academic 53 3.5 3.05 1.7 138 2.5 1 2%1 
- Industry 160 4.8 1.40 1.2 

12.4) Negotiation & - Theoretical -Academic 41 2.7 4.60 2.1 150.5 2.2 5% 
conflict - Industry 139 4.2 3.08 1.8 
handling - Practical -Academic 36 2.4 3.57 1.9 182 1.48 >10% 

- Industry 108 3.3 3.23 1.8 

12.5) Presentation - Theoretical -Academic 46 3.1 3.80 1.9 117 2.97 I 1% I 
skills -Industry 156 4.7 1.90 1.4 

- Practical -Academic 51 3.4 2.91 1.7 171 1.76 10% 
-Industry 141 4.3 1.59 1.3 

12.6) Stress - Theoretical -Academic 23 1.5 3.45 1.9 157.5 2.05 5% 
management - Industry 85 2.6 2.49 1.6 

- Practical -Academic 21 1.4 3.97 2.0 187.5 1.38 >10% 
- Industry 60 1.8 2.51 1.6 

12.7) Tune - Theoretical -Academic 38 2.5 3.98 2.0 129.5 2.66 I 1%1 
management -Industry 138 4.2 2.39 1.5 

- Practical -Academic 30 2.0 3.47 1.9 148 2.24 5% 
- Industry 108 3.3 2.56 1.6 

12.8) Problem - Theoretical -Academic 67 4.5 2.92 1.7 204 >10% 
solving skills - Industry 170 5.2 1.70 1.3 

- Practical -Academic 59 3.9 2.73 1.7 219 0.64 >10% 
- Industry 141 4.3 3.41 1.8 

12.9) Interpersonal - Theoretical -Academic 46 3.1 3.53 1.9 145 2.32 5% 
relationship - Industry 145 4.4 2.91 1.7 
skills - Practical -Academic 39 2.6 4.37 2.1 172 1.71 10% 

- Industry 121 3.7 2.95 1.7 

12.10) Motivation - Theoretical -Academic 51 3.4 3.97 2.0 245 0.06 >10% 
skills - Industry 118 3.6 3.21 1.8 

- Practical -Academic 40 2.7 4.62 2.1 227.5 0.45 >10% 
- Industry 78 2.4 4.17 2.0 

12.11) Interviewing - Theoretical -Academic 53 3.5 2.65 1.6 208 0.89 >10% 
skills - Industry 103 3.1 4.71 2.2 

- Practical -Academic 49 3.3 2.46 1.6 179 1.55 >10% 
-Industry 75 2.3 4.44 2.1 
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13) Role of IS: 
13.1) Decision - Theoretical -Academic 61 4.1 1.80 u 211.5 0.82 >10% 

support - Industry 113 3.4 2.79 1.7 
systems - Practical - Academic 42 2.8 2.69 1.6 182 1.49 >10% 

- Industry 69 2.1 2.45 1.6 

13.2) Expert systems - Theoretical - Academic 56 3.7 2.33 1.5 169 1.78 10% 
- Industry 92 2.8 2.17 1.5 

- Practical -Academic 25 1.7 3.69 1.9 237.5 0.23 >10% 
- Industry 44 1.3 2.16 1.5 

13.3) Data security - Theoretical -Academic 62 4.1 1.45 1.2 198.5 1.15 >10% 
- Industry 119 3.6 2.30 1.5 

- Practical -Academic 37 2.5 3.05 1.7 213.5 0.77 >10% 
- Industry 67 2.0 2.51 1.6 

13.4) Office - Theoretical -Academic 56 3.7 2.06 1.4 187.5 1.38 >10% 
automation - Industry 97 2.9 1.94 1.4 

- Practical -Academic 33 2.2 3.76 1.9 213 0.78 >10% 
- Industry 53 1.6 1.81 1.3 

14) Vendor liaison 
- Theoretical -Academic 47 3.1 3.05 1.7 155 2.09 5% 

- Industry 63 1.9 2.93 1.7 
- Practical -Academic 18 1.2 2.96 1.7 233 0.36 >10% 

- Industry 30 0.9 1.54 1.2 

15) Strategic planning: 
15.1) Information - Theoretical -Academic 54 3.6 2.91 1.7 246 0.03 >10% 

architecture - Industry 117 3.5 2.91 1.7 
- Practical - Academic 29 1.9 3.26 1.8 216.5 0.71 >10% 

- Industry 48 1.5 1.58 1.3 

15.2) IS planning - Theoretical -Academic 59 3.9 2.73 1.7 217 0.69 >10% 
- Industry 119 3.6 2.91 1.7 

- Practical - Academic 38 2.5 3.45 1.9 160.5 1.98 5% 

- Industry 47 1.4 1.64 1.3 

16) General: 
16.1) Ethical & - Theoretical - Academic 54 3.6 0.91 1.0 150 2.21 5% 

social - Industry 79 2.4 3.63 1.9 
implications - Practical - Academic 17 1.1 2.25 1.5 238 0.23 >10% 

- Industry 30 0.9 1.48 1.2 

16.2) Ergonomics - Theoretical -Academic 39 2.6 1.97 1.4 193 1.24 >10% 
- Industry 68 2.1 2.78 1.7 

- Practical - Academic 19 1.3 2.60 1.6 236 0.28 >10% 
- Industry 32 1.0 1.91 1.4 
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The prime purpose of the journal is to publish original 
research papers in the fields of Computer Science and In
formation Systems, as well as shorter technical research 
papers. However, non-refereed review and exploratory ar
ticles of interest to the journal's readers will be considered 
for publication under sections marked as Communications 
or Viewpoints. While English is the preferred language 
of the journal, papers in Afrikaans will also be accepted. 
Typed manuscripts for review should be submitted in trip
licate to the editor. 

Form of Manuscript 

Manuscripts for review should be prepared according to the 
following guidelines. 

• Use wide margins and 1 ! or double spacing. 

• The first page should include: 

- title (as brief as possible); 

- author's initials and surname; 

- author's affiliation and address; 

- an abstract of less than 200 words; 

- an appropriate keyword list; 

- a list of relevant Computing Review Categories. 

• Tables and figures should be numbered and titled. 
Figures should be submitted as original line draw
ings/printouts, and not photocopies. 

• References should be listed at the end of the text in 
alphabetic order of the (first) author's surname, and 
should be cited in the text in square brackets [l, 2, 3]. 
References should take the form shown at the end of 
these notes. 

Manuscripts accepted for publication should comply with 
the above guidelines (except for the spacing requirements), 
and may be provided in one of the following formats (listed 
in order of preference): 

1. As (a) It\Tp( file(s), either on a diskette, or via e
mail/ftp - a It\Tp( style file is available from the pro
duction editor; 

2. As an ASCII file accompanied,by a hard-copy showing 
formatting intentions: 

• Tables and figures should be on separate sheets of 
paper, clearly numbered on the back and ready for 
cutting and pasting. Figure titl~s should appear 
in the text where the figures are to be placed. 

• Mathematical and other symbols may be either 
handwritten or typed. Greek letters and unusual 
symbols should be identified in the margin, if 
they are not clear in the text. 

Further instructions on how to reduce page charges can 
be obtained from the production editor. 

3. In camera-ready format- a detailed page specification 
is available from the production editor; 

4. In a typed form, suitable for scanning. 

Charges 
Charges per final page will be levied on papers accepted 
for publication. They will be scaled to reflect scanning, 
typesetting, reproduction and other costs. Currently, the 
minimum rate is R20-00 per final page for It\Tp( or camera
ready contributions and the maximum is R 100-00 per page 
for contributions in typed format. 

These charges may be waived upon request of the au
thor and at the discretion of the editor. 

Proofs 
Proofs of accepted papers in categories 2 and 4 above will 
be sent to the author to ensure that typesetting is correct, 
and not for addition of new material or major amendments 
to the text. Corrected proofs should, be returned to the 
production editor within three days. 

Note that, in the case of camera-ready submissions, it 
is the author's responsibility to ensure that such submis
sions are error-free. However, the editor may recommend 
minor typesetting changes to be made before publication. 

Letters and Communications 
Letters to the editor are welcomed. They should be signed, 
and should be limited to less than about 500 words. 

Announcements and communications of interest to the 
readership will be considered for publication in a separate 
section of the journal. Communications may also reflect 
minor research contributions. However, such communi
cations will not be refereed and will not be deemed as 
fully-fledged publications for state subsidy purposes. 

Book reviews 
Contributions in this regard will be welcomed. Views and 
opinions expressed in such reviews should, however, be 
regarded as those of the reviewer alone. 

Advertisement 
Placement of advertisements at Rl000-00 per full page per 
issue and R500-00 per half page per issue will be consid
ered. These charges exclude specialized production costs 
which will be borne by the advertiser. Enquiries should be 
directed to the editor. 

References 

1. E Ashcroft and Z Manna. 'The translation of 'goto' 
programs to 'while' programs'. In Proceedings of IFIP 
Congress 71, pp. 250-255, Amsterdam, (1972). North
Holland. 

2. C Bohm and G Jacopini. 'Flow diagrams, turing ma
chines and languages with only two formation rules'. 
Communications of the ACM, 9:366-371, (1966). 

3. S Ginsburg. Mathematical theory of context free lan
guages. McGraw Hill, New York, 1966. 



South African 
Computer 
Jorirrial 

·Number 8, November 1992. 
ISSN, 1015-799~ 

GUEST CONTRIBUTION 

Contents 

The IdeQlogy, Struggle and Liberation of Information Systems 
JD Roode· 

Editor's Notes 

RESEARCH ARTICLES 

Selection Criteria for First year Computer Science Students · 
AP Calitz, GdeV. de Kock, and DJL Venter· . ." . . . .· . . . . .. 

A New Algorithm for Finding an Upper Bound of the Gen.u.s of a Graph 
DI Carson and OR Oellermann . . . . . . . . . . . . . . . . . . 

A Model Checker for Transition Systems 
P J A de Villiers . . . . . . ·. . . . . 

Beam Search iri Attribute-based Concept _Induction 
H Theron and I ·Cloete . . . . . . . . . . . . 

Suid-Afrikaanse 
Rekenaar"! 
tydskrif 

·Nommer 8, November 1992 
ISSN 1015-7999 

1 

2 

4 

12 

24 

32 

PEW: A Tool for the Automated P~rformance Analysis of Protocols 
G Wheeler and PS Kritzinger . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . 37 

Evaluating the Motivating Environment for Information Systems Personnel in South Africa Compared to the United 
States (Part II) 

JD Couger and DC Smith . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . 46 

An Evaluation of the Skill Requirements of Entry-level Graquates_ in the Informa_tion Systems Industry 
DC Smith, S Newton, and MJ Riley . . . . . . . . . . . . . . . . . . . . 

COMMUNICATIONS. AND REPORTS 

Social Responsibility for Computing P.rofessic:nials and Students 
MC Clarke ....... · ... ': ... , . : .. ·: ... . 

Qualitative Reasoning: An Introduc!ion 
J Bradshaw . . . · . . . ,. . . . , . 

Logic Prograniming: Ideal vs. Practice 
WA Labuschagne and PL van der Westhuizen 

Book Reviews . . . . . . . . . . . . . . . . . . . . 

Sigma Press 

52 

63 

70 

77 

86 




