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and jdb‘tit1es‘show“s{§ns of bécoming obsolete. : >

ABSTﬁAcf ' o \ a ’

]nformat1onUSystems (1. S ) departments are cont1nua11y challenged to
ldent1fy methods of exp]o1t1ng advances in computer- related technology.
The nep1d evolution and spread of computlng power and the propagation of
new meshods of application syséens denelopment,;haﬁe created a‘jab
turbulence in the I.S. industry.  Efforts to>¥eso1ve this turbulence

have resulted in s1gn1fwcant investments in both hardware and softWare,

in the creation of new organ1zationa1 structures and the QNEPQEnue of » -~

new Jjob responsib11ities within. 1.5. departments. Traditional skilis /f

To ident*fy‘the skills‘requined‘by the\systems analyst of theﬁg

future, two conceptual mode]s were constructed. The first model was
built from empirical data \ccumu]ated from the answers to open- ended
questions from 32 experts, and mailed questionnaire replies from 159
pract151ng systems ana]ysts. i This model Tinked "the expected

app11cat1on systems development methods with the systems analyst Job

| rnsponsibil1ties within these development methods, and the sk111s

reju1red to perform these responsibilities effectively. The second

model, based on a literature survey, linked the associations which

future sys%ems analysts are expected to have with their environments,

with the roles they will play within ‘these assoc1at1ons, and the sk111s

they will require to be effect1ve in these roles. Ca
The skills 1dent1fied in. theSe two mode1s were combined into
generic‘groubs which suggested a nEWedispensatidn of job categories.

The job title ‘'systems analyst' was found, at best, to identify a

" function (or role) rather than an individual and, more probably, to be

[

P
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~ inappropriate for the future application systems developer,

fdentifying these skills a:n‘(d job catedories is seen as a necessary.

step in d“ete»rm’inin\’g' appropriate recruiting, _‘ed‘u‘cation‘al.‘ ‘traininfg and

‘cﬂg‘gew-path,planﬁiﬁg for those who-will be employed in the '
coinrputer-based applic‘atfgh systems development industry. \The‘”

conclrusions‘of this research have practi\(cai" implications for B"qj:h/);r

academics and practitioners.
el
s (“:\v
g
! f i
\\\ ' )‘"l
! «/
1
‘\\\ ,]‘//,{';
1}
nov
) e
i1d
N

O

A\




DECLARATION :

I"declare that this theéis is my oww, unaided work, It is being submitted
in fulfilment of the requirements for the degree of Doctor of Philosophy
in the University of .the Hitwatersrand, Johannesburg. It has not” been

7

submwtted before for any degree or exam1nat1on in this, or any ofner

bl

&ug1versity.

bro DAY OF __Seprewige 1990



i

PREFACE o .

- Bl E Ui

If the-1. S. industry is to make the best use of 1ts human resources, it o

must haVe a clear p1cture of the skills needed for futuré appl1cation

! svstems developrent. Thisiis. part1cu1ax1y so in South Africa; where
.the shortage -of approprlate skills 1s exacerbated by the 'brain drain'.

.. The purpose of the presgnpvstudy was to attempt to identify the skills

profile of the systems analyst of the future and, therefopp, help

. directly w1th what can become a ser1ous prob]em.v

)

sof tware defeTOpment industry is affect1ng other job categories (e.g.

| the programmer and, the I.S. manager),. fh1s study ‘concentrated

ﬂspecifica11y on. the Systemé analyst. There were two reasons for this.

Although the systems analyst is regarded as central to the future
success of app]ication development, there is evidence that the
definition of 'the term is \nadequate and unc\ear.' it was decided,
therefore, to concentrage specifically on the changing role of the
systems analyst, and to sééythe fo'llowing specific rgsearch objectives:

= to provide a clear definition of the systems analyst; 7

- to identify the skills profile of the systems analyst of the

futura; “

“ to compare and con&rast the op1n1cns concerning future systems

"‘analysts' skills ident1f1ed through empxrica1 research and a

Titeraiure survey,.
The Pprsure which the researcher has had to bu11d1ng systems in

~:the 1: S.‘xndustry, t0 . the designing of. business 1nfermation systems

curr1cu1a and 1ectur1nu in the academis environment, wroved to be

i

While mt is recognized that the turbulence in the application a
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valuable background experience for the study.

The in1t1a1 1deas for the research were 1dentified when prepar1ng

the keynote address (ent1t1ed 'The Future of the Software Developmernt

~\bepartment') for the Sou th African Computer Users of Burroughs Equipment

(SACUBE) Conference in May 1984. As a direct result of the research,

two papers have been published.  The material used in the introduction

of the thesis was published in ACM Special Interest éroup Computer
Personne] Research (SIGCﬁR) Quarterly Publication in December 1986 in a
paper entitled ~'Rea$ons for Turbe1enee in Systems Analysts' Job
Responéibi]ities"(Crossman, 1986) . The results of the empirical

research were presented at an IFIP/Computer Society of ‘South Africa

Internat1ona] Conference on Information Systems in April 1987. The“

paper appeared in the conference proceed1ngs ‘which was published by
North- Ho]]and in 1988 (Crossman, 1988) In addition, a comparison of

the op1n1ons of the academic and practitioner experts was presented at

the South A#r1cdn Computer Lecturers Association (SACLA) Conference in

Y

June 1987 in a paper entitled 'A Compar1son of Academ1c and Practitioner

Perceptions of  the Changing Role of the‘Systems Analyst: An Ewpirical
Study'. This paper was published in Quaestiones Informaticae in
December 1987 (Crossman, 1987).
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it is ¢lear that the data processing
t e

fn y is 1n a state of trap on that is uniike any other
I y undergone ..,. The implication of much of. the
it re is that we are on the verge of a revolution in

comp ing that will make much of the work currently done by

coniputer professionals unnecessary .... A1l this has led to -
some tncertainty as to. the type of ski]]s that will be °
Yggg1red3g§ eomputer professionals .,.. (Cheney and- Lyons,

P

5chagter One introduces the research in the context of this prediction of

¥

- the research objectives as stated;

‘transition and change within the information systems (1.5.) industry.

°‘:;In order to ground the objectives of the research, the study initially

establishes two things:

.~ oa meaning is given of the term !turbulence' (the word used in the
AN

N ' W
thasis to describe this transition and change);

e a link is established between turbulence as it affects

organizations in genera] and the thrbulence identified in the 1.S.
1ndUStry '
The rest of the chapter is then divided into four sections ¢
¥
- the research approach is described;
- the value of the research is established;

- an otitline of the structure and content of the, thesis i given.

3
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L1 MEANING OF THE TERM TUREL Nee'
Rather than attempt to provide an unvamkuou« definitwn of thfe term
of the word be dpriVed

' rbu]ence‘, it is sﬁgg@sted that the mea:‘.A
From two sources. Flrstly, fo]TOW1ng a atudy on the effects of 

organmyat1ona1 decl1ne and turbulence, the worﬂ ‘f]wctuat1on' is

‘presented as a synonym for ‘turbulence’ (Caveron, Kim ‘and Whetten,

1987, p. 223). , | o
“The second seurce is found- 1ater in the same art1cle where
the aughors state that in a turbulent enV1ronment -
'..«. changes come from anfwhere W1thout not1ce, and produce
- consequences unanticipated by those inibiating the changes -
and those.experiencing their consequences reas! (Cameron at
al., 1987, p. 225). , ’
These sources provide a 1ead whicn suggosts that one of the
ways of giving meaning to the tern ‘turbu]ence' is to identify the
degrne of movement in an organization which 1% in a fluctuat1ng state.,
There {s another quotation which supports th1s V1ew‘ ‘
'Business organizations are fac1ng a change more extensiver
more far-reaching in. {ts implications, and more furndamental =
in its transforming quality than anything since the ''modern' .
industrial system took shape .... These chamges come from =
several sources: the .Jabor force, patterns of world trade, -
technology, and political semsibilities .... tha changes ure’
profound .vss and they are occurring’ together ....
gan1zatwons will need to Jearn to operate in ai hholly fiew
(Kanter, 1983, pp.37 and 38):
\'ﬁ Turbu]ence exists, therefore when change= faceﬂ by an organizat1on
are nontriV1a1 rap1d d1scontinHOUS and difficult to pr»d1ct. It is

with these connotations that the word is used in this study. :




?made fﬁ the pPeVlOUs sectlor. By Hh1s sect1on ﬁhese 1deas are expaﬂded
. to 1nc1ude typ1ea1 Lnincators of tuhbuTence in organwzat1ons, the ﬂmpact
wof this organizatiana] turbulence, and some of the ways organxzatwons
cam reactw;o‘qepe»W1th the tunbu}ance,

1. 2 1 EVIDENCE OF TURBULENCE IN ORGANIZATIONS

: It is claimed that there are a number of groups of indicators which can
be identified when an organizat1on is in a state of‘turbu1ancei One of
these groups centres on the characteristics of manag»mené activity
within - the organlzation (e g. management groping for solutioﬂs (Dalton
‘et al., 1970, p.222); the defence of previous positions (Kottgr et-al.,
1979, p.380); the defence of status and areas of control (Feldberg,
1975, §.135); o 1dmg-term planming (Cameron et al., 1987, p.227)). A
second group of indicators is associated with orgaﬁizational problems
and include issues such as role overioad, ambiguity and conflict of
~rgespomsibilities (Mitchell and Larson, 1987, p.198); politics and power
struggles (Kotter et al., 1979, p.380), and repeated restructuring
- (Feldbery, 1975, p.134). There is a third group of indicators suggested
1n the 1iterature. This 'groyp‘ dfrectly concerns tﬂe company's
emp]oyees. In a turbulent envifbnment 1t can be expected that staff
morale will be low (Dalton et al., 1970, p.217), theré will be an
atmoSwhere’of‘misunderstanding and distrust, with widely différing




" fitted the situation and worked we]]/ are no longer approp#1ate (Ko ter %

et al., 1979 p.319). many- organ~zatfons are being challen@ed to change

b 13”r136) S e
S B ki
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1.2.2 IMPACT OF TURBULENCE OoN ORGANIZATIONS 0

Turbulence is .4 majar challenge facing mwdern organizations (Cameron et

al., 1987, P. 225) and. its 1mpact is notaple. N

i

° /

traditional managment, -values,| cultures, orgwn1zatinna1
procedures’ aid organizationa] forms becone obso}ete' -
(Sankar, 1988, p. 10) ”

i /\"J
Lo ,w
Because a nUmber of“aspedts of the organization that once’ -
J

" 'fhen so great a wave of chjpge ¢rashes 1into society

B

g

in order to survive (Sprague and Mcﬂvrlin, 1986, p 475). j

The change and uncertainty forced on organ 1zat1ons by this
turbulence tauses stress among 1ts[employees. (M1tche11 and Larson,
1987, p. 195) . .
1.2.3 ORGANIZATIONAL REACTION TO TURBULENCE
It can be argued that all organisms and systems continually strive to
maintain a state of equilibrium by att@mpfing to counter forces which
cause turbulence (Feldberg, 1975, p.137). Possibly this is why it is
found that managers ~ ratheér than workers - are 11ke1y to react to the
condition of organizational turbulence (Cdmeron et al., 1987, p.234). -
Typical management reaction to turbulence includes changing

i | a -
G

[
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g p.475), and
con (Liker ot :%
ta]., P 3@) This is why it s dften stamed that those E

ongan1zatmons which are not able to adapt, face a bleak futuve (e. g the g
theme of'Kmntert 1983).

1.3 TURBULENCE IN THE 1.S. INDUSTRY -

In spite of the recogn1zed advances in the I.S. 1ndustry (bavis and
Olson, 1984, p 4), it is possible to identify evidence of turbu]ence
within this semtor. In this section evidence is providud to sipport the
contention that‘the 1.S. environment is in a cons1derable state of flux
(Benjamin, 1982, p.11). Direct parailels are drawn betWe&n turbulence
in organizati@ns in general; and the’ ?14ctuat1ons w1th1n the 1. s.
discip]jne. E R

1.3.1 EVIDENCE OF TUEBULENCE IN THE I.S. INDUSTRY

Not only is there the suggestion that turbulence in the I.S. industry
can be expected (Straub and wetherbe, 1989, p.1328), but there is
“evidence W1th1n the discipline of some issues typically associated with

o

organizational turbulence.
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follawing c]amms have béen made cnndenning mmcer§%2nty and conflict -in

the roles 1n{Ln& }ls. industry which help to substantiate the c]avm that

there is turbulence in the industry:

[~
Nt

' the type of skills required in the industry are questioned (Cheney
" and Lyons, 1980, p.35; Dixon and John, 1989, p.245)}

the need for new skills not préwioﬁs]y demanded is identified
(Rockart and Short, 1986, p.15: Friedman and Cofnford, 1989,
p.5); _ !

it is claimed that new skj]]s and new titles ave needed within the
industry (Lawer and Stettler, 1987, p.8);

conflicting ideas about staff 1oya1ty haVe been identified
(Ginzberg and Baroudi, 1988, p.587);

conflicting ideas for career p]anning‘within I.S. are”suggested‘,

(Ginzberg and Baroudi, 1988, p.587);
it is recognized that it is not easy to ascertain new skill

requirements for the industry (Adler, 1986, p.g).

MULTIPLICITY OF SYSTEM BUILDING. APPROACHES AHD METHODOLOGIES

In a situation of organizational turbulence it is comwon to find a

groping for selutions to the problems being faced. There is evidencf

that there is coniﬁderable groping to find the most appropr1ate methgd -
to bU11d compu*er~based systems. Again this helps toKsupport *ne N

\.\

suggestion fﬁat the industry is- 1n a state of turmoil. For ekampie :

&

M e o e st i,
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1., 1989, p. 30), ‘ ‘ o
a confusing array of approaches to systems deVelopment ﬁéve been
identified (Wood-Harper and Fitz@erald;f 1982, p.12 (31
separate methodologies héva been identified (Teichroew, 1987));

an array of approaches are éu@g&sted just to determine system

,,requirements‘(Shemer, 1987, p.B607);

it s claimed that multidisciplinary _ and
multidinensiona] approaches to ‘SJatems deve]opment are,,needed
(Verrijn-stuart 1987, p.103);

fhe situation is stch that which bu1ld1ng method to use is a
significant issue fac1ng 1.8, managers (Canning,. 1984b, p.3).

o

MANAGEMENT UNCERTAINTY

Management uncertainty (a further suggestion of a turbulent situatior)

is also identified in the following areas:

.1986, p.20);

1.8, chief executives are found to be managing more than a’single

.S, function (Dixon and John, 1989, p.251);

a rethink of current managerial approaches is suT?ested (AdIer,
¢

no clear ansWer was found on who should be the senior I.S.

executive (Dixon and John, 1989, p.253). ‘

o

.
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teclinical issues by having part of their studxes based on toa]ﬂy ﬂew

‘Jd1scip11nes. It is suggested that there is a mapping between the ‘

“behaVvoura1 sciences' paradigm and the software eng1neer1ng activity

(BeynonnoaV1es 1990, p.21).

o

‘DIFFERING ASSESSMENT OF THE SITUATION :

‘The diverse points of view about the current situation in ‘the ™ = 7

~application deveJopmentrindustry can be illustrated by the following

disagreements (all of which suggest a state of turmoil in the industry)

dor

there is no consensus on the defin1n on of ‘systems ana1ystL
{Shemer, 1987, p.508 - a fact ‘conflrmed by this study (see
sectfo?s 1.5 and 2.1.1.4)); | ‘ | .

it 15 clarmed that the often conflicting literature within the
disc1p11ne has produeed very little insight which prcvides
direction to practitioners (Rockart and Short, 1989, p.7);

one study on the future of computer systems development suggested

that in the future the industry could face cne of a number of

“'stenarios - none of which is expected to dominate in all

{nstallations (Fhiedman and Corniford, 1989, pp.330 - 333).
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- (worE: Wndérsféﬁding the- reaSbns~f?o?iTEhist turbulence is . u‘j,‘u

- regarded as one.of the steps towards being. able to
: manage within the turbulence. An qtﬁempt is wade in
| section 2.i.2.3ﬁ tér‘i&éntify kwhy ﬁhé‘ application
(} - development industry is.in a‘state of‘furmoi1.)

A\

1.3.2 IMPACT OF THE TURBULENCE IN THE I.S. INDUSTRY

The nature of the change which Ties at the-root of the turbu1eﬁcé(in,the

I.S. industry is such that opinions on its predicted cohtinuingnimpact‘
on 1.S. departments alse, cover mltiple points of view. ,TWb grdubih@i“Ftn

of opinons are identified in this section.

1.3.2.1  THE EXTENT OF THE INPACT UNCERTAIN R
Same” writers {e.g. Benjamin, 1982, p.1i; Cheney and Lyons, IQBOL
p.35) have predicted that the turbulence within the I;S. industry is
11ikely to be a characteristic of its future. Should thjs be so, the

reason for uncertainty regarding the full impact of the changing

téchno]ogy on 1.5. departments (found, for example, in Ostle, 1685,
p.534), can be undgrstood.

[y
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metheds wi]l be a disadvantage ine the future,~~ He made the point that'
N TA different way of thinking 15 needed ! (Marfin, 1982, p. 333 y

:1.3.3 ¢

Y

- LSS INDUSTRY'S REACTION TO TURBULENCE

In an effort to m1n1mise the 1mpact of the turbu]ence and ma1nta1n {or

renintroduce) some form of equulihrium and stability in their work

enviromment, I S departments are be1ng forced to :

1.4

_ restructure their work-force (Martin, 1982, p.16; Foster and

=
13

Flynn, 1984, p. 229), ‘
introduce new job categories (Barr and Kochen, 1986, p.28;
Whiteside, 1985, p.72; Canning, 198Ba, p.7);

1ntrdduce a new rangé of Job skills fOrlsystems developers (Bush
and Schkade, 1986, p.24; Bart and Kochen, 1986,‘%.174;
Canning, 1984b, p.4; Davis D'L, 1983, p.16). '

This research has been conducted against a back-drop of these changeé}

- TURBULENCE AND THIS RESEARCH

WhiTe the turmo11 in the 1.8, industry is Tikely to force changes in a

wide range of qob categor1es, this research concentrated on the impact

of the turbulence on the job of the systems analyst. There are four

réasons for this:

10



rs sysiens: gl

f : ; , 83; Thie ;gﬁﬂj;f "ﬁgﬁ' p.4\‘; .

: “ and Romey, 1987, pua38); G

| {Qiigg)grédiCti°"5 suggest that the d;@&n&\forhs&stems amhl&été in fﬁis
" pivotal ”°]éjW111'g”°W in the f"t"TéI’POSsﬁﬁly‘even exponentially
- (Thierauf, 1986, p.4; NPT, 1983, p.213, Gilchrist et al., 1983, .

p.100; Ostle, 1985, p.533);
(i) There is evideﬁcé:qf concern about the failure of systems analysis
to be consistently effective: P

‘Despite the present widespread use of systems analysts
seoo and the forecasts that indicate even gieater
demands will exist in the future, a substantial concern
" 1s growing about systems amalysts' abilities and their
ulggg?te performance' (Vitalari and Dickson, 1983,
pl - -

-
[

‘This‘concern‘is exacerbated by the suggéﬁtion‘that, in the
~ future, there could be a total change in the systems analyst's job
(Martin, 1982, p.332). ’

"

(iv) It is no langer h]ear what the term 'systemsiﬁnalyst' means.  The
actual activities of the systems analyst (seé section 2.1,1.4).‘
tend to vary to the extent that it is difficult to provide a
precise definition of fhe‘te¥m (Pope, 1979,  p.21; @rindlay,
1981. p.15; MeiSSNef, 1986, p.6). Two examples illustrate this:
- (a) Capron defined .a systems analyst as ‘a person who
understands computer technology and the systems life cycle

and who develops new sysfems‘ (Capron, 1986, p.510),

| 11
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i

1.5

Th1s research was undertaken to provide practitioners and academics with -

In fact, the term has eVo1ved beyond its origina1 meaning

(chen, 1985, Ps 38), s0 a liweral definition of systems analysis is ~

probany 1napprapr1ate~ , T} s1tuation is confused further by the
use nf other Job titles. (e g. systems designer, analyst,

amalyst-programmer) for some ef the systems analyst's activities
(Newman and Rosenberg, 1985, p. 394) Perhaps Croisdale was right
when he wrote; more than a decade ago, that the Job title tends to
be o loosely used that it has come to mean all things to all
people {(Croisdale, 1975 p.35).

As a result of all this, it is not clear who should be
recruited as systems analysts, nor is there certainty concerning
the appropriate background, education, training or eXper%ence to
ensure people can became effectfve in this position.  Unless
thesé issues are resolbed, however, the spectacular edvances i

4
techholegy may not be harnessed by the business sector, - Those

. organizations which can predict these requirements, will be placed

at a potentially competitive advantage‘

0

OBJECTIVES OF THIS RESEARCH

same auidanae in this turbulent computer-based application development

enV1rommentv In general terms, this research was an attempt to identify

b
|

|
i
d
!
Il

A
|
|
j
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D]itevatare)‘ This was done to»heIp identify where and why consansus

Wos not poss1b1@ an construct1ng a skills profile of the future systems
analyst. o ﬁ

Specifically th1s reseairch had ‘the fOIIOW1mg ob;ect1ves-‘
(i) To prow1de a c1ear definition of SYSTEMS ANALYST.
(11) To 1dentify the skills profi]e for the -systems ana]yst of the

: FUTURE.

H
‘1

(1i1) To compare and contrast op1n$ons concerning the sk1lls requ1red by ‘

the systems analyst of the Puture held by groups of partic1pants

= 1in the empirical survey. @
(iv) To compare and contrast opinioﬁéqcoﬁcerning the skills required by
the systems analyst of the futﬁré identified in the -literature

with those held by the participants in the empirical survey.

1 E THE RESEARCH APPROACH
To meet the stated objectives of the research the fo]]ow1ng six steps
were taken: oA
(1) A clear definition of SYSTEMS ANALYST was given (see’ section
" 2.1.1.4). .
(11) The factors which appear to be the roots of éhe turbulence in the
.applicatiun development environment were identified (see section

2'0102»3)0

13
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)

bf‘the South anvdan e’

it 2

These;data were used to build the f1rs¢ of ﬁhe eencep ‘
used in the research Because the quest1onna1re respondents iere
asked to 1dant1fy the skills they regarded as important to" the

future systems ana]ysts in the contexi of the systems ana]ysts'

futiire Job responsibi]xties, this model was called the job

Y

respon"b'l't‘es/skills model (see section 5.3.2).
The second conceptua] model was built (by deduct1on) d1rect1y from
the literature survey,  Links were identdfied 1n‘the literature
between the roles the systems ana]yst of the future was expected

to fulfill and the skills required to perform effectively within

‘ these roles.  This model was called the roles/skills model (see

il

section 6. 3) o i E
The skil]s required by the systems ana]yst of the future were
identified by comparing and contrasting the skills 1dentified in
these- uwo ‘medels.” These skills were grouped into clusters based
on the occupationu1 categories literature (see section 7. 3 2).
TQe skills clustering exercise suggested that the responsibil1t1es
of the systems analyst could be grouped into a number of new job
categories. To ensure that these new job categories were
independent‘ot an& present or future systems deVelopment Tife

cycIe stages, they were 1dent1f1ed using a w1de1y used job

‘ diagnostic survey 1nstrument (see section 7.5.2.1).

14



ﬂthat the deser1ption of ¢

eontext ) An expamﬂed deserlption of ﬁhese s%eps is g4ven in.
chapter 3 1n the context of present1ng tha eharacter1st1cs of the

= research.
L7 VALUE OF THE RESEARCH 0
. If the turbu]ence in the I.S, industry contInues, and f. there is a

growing need for the systems anaiyst ae the key figure in futUre

application systems development ithen 1dﬂntify1ng the °k111s profile for

the future systems analyst has value in the follawing areas-‘ ﬁ
1 e

1.7.1 . THE SELECTISNJOF PERSONNEL

The traditﬁonal career path to systems analysis is th*ouﬁh programming

(Cdpron, 1986 p.42; Thierauf, 1986, p.8).  This in Jtse1 may have -

merit, but many companies in South Africa employ programmers on the
basis of an aptitude test rating. If the Job respoms1b1]1t1es and
required skills of the éystems amalyst of the future are dissimilar from
those traditionally expécted,v the selection process for: systems
developers may need to change. The industry cannoi afford e{pher”to
employ people who may not he pfoductive systems analysts, or to exclude
people who may become usafﬁl‘systems analysts (Dickson and Wetherbe,
1986, p.58). ]

OO PP S Y ) e b, i
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reqaired

' goals are known), designing relevant tertiary eﬂaeation cotirses 6 build

an appropriate body of knowledge for the future systems analyst will be

difficu]t, if not impossihle (see Haro]d 1983, p.102; Byrkett and
Uckan, 1985; Greenwood, Deveau and Greenweod. 1986 P 12). . To wait in.

the hope that the turbu]ence will settle so that the goals of education

.JL_‘

will be known, will continue to perpetuate the 'five year gap' between
education and practice identified by Kryt (1983, p.123).

¥57-3 JUENTIFYING APPROPRIATE EXPERIENCE

There is a lack of consensus on how much experience in the user

environment is appropriate for a systems analyst (cf Mann,41985 and

Chen, 1985) It is possible that once the skills of the systems
analystiof the futura are identified, the I.S. industry will find it
necessary to reassess the expericnce appropriate for systems analysts.

If the requlred skills are significantly different from those current1y

developed for systems anmalysis, it may be recessary to introduce
- ' i g i
different career paths for personnel who will become systems analysts in

" 'the future (e.q. much more exposure to the user activity, no time at all

in the programming discip11ne) o

17
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problem (Barr and Koehen, 1984, p.164; Marton, 1984, p.211% e§ﬁm@iay,
1981, p.15; Thierauf, 1986, pp.3 and 4; Vitalari and Dickson, 1983,
p.948).  In South Africa a 5hart&ge of 24% p.a. was identified by the

National onduct%vity Instituite in their repoft on the manpower and

training needs of the South African computer industry - (NPI, 1983,

p.213).  Although actual numbers vary, the situation in South Africa is
aggravated by the so-called 'brain-drain' of :1.S. staff to other
countries. One report stated: o -
‘e.:. the brain-drain (of South African computer personnel)
is no myth, with at least 25% of computing profpssionals
currently active in the DP industry wanting to leave the
country.' (CSA, 1986, p.1.) ‘ ‘ , .
These views aré supported by another report: .
'The OP industry this year (1986) iS'Uﬂ?fkeiy (to) be any
better than it was last year and it is expected that a higher
nimber of skilled personnel would be Teaving the country ....
over the next nine months several hundred DP people would go

"«vvs this has led to there being a 20% shortage of-skilled
cogpgtar people in Seuth Africa.' (Computing SA, 12 Jan 1986,
po’- : 4

Because the country's total population. is small, this presents$ a
serious prohlem. Any effort to try to overcome these shortages will
demand ex&ct knowledge of the skills reqitired by the future systems
anaiyst. There is no room for obsolete skills, or péfSGmweI who are

incapable of adapting to new envirenments and developing new skills.



. (why meet1ng researeh obaect1ves has been claimed as makimg a

contribution to knowledge will be substamtiated in section 1.8.1)
-, as a direet result of 1dent1fying the skills requ1red by the
' systems analjst of the future, of identifying a set of generic
skitlls clusters, and p0551b1e new JOb titles which are 1ndependenfu
of any systems development life cycle; )
oo ! of identifying two groups of hypotheses which were generatéd from"
o the research. ‘ -
| T
1.8.1 ME:T&NG OBJECTIVES (see sections 1.5 and 8.2. 1. 2)
Whether a research -programme makes a contribution to know1edge as a
direct result of meeting its objectives obv1OUS1y will depend on the |
natﬁre of the objectives se% for the resé&rch. The objectives set for |
this research (see sectionl.5) were to identify spécific QFOups of
information whicﬁ. prior to research, had not been published. In v
general terms, therefore, the meeting of these objectives could be
regarded as a contribution to knowledge. Speciffca]]y haw each -
ohjective was met is detailed below, L ‘
(1) A clear definition of 'systems analyst' was given, based on the
Titerature (see section 2.i.1.4)r and a definition was given
of the role of the systéhs analyst of the future (see section

7{.3l2)l

19
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i pespunswbw]itﬁ‘s\gkf1ls mode] W1th those of the rowes\skllls

wode] (see seemron 7 3 1)
(1ii) The opinions of the part1c1pants in the emp1r1ca1 survey were
K campared and contrasted in section 5.2. Disagreements were

identified be%ween academic and practitioner eXperts,‘the

. experts and the practising systems analysts dand ghoups of
practising sysfems anélysts.r "

Knowledge of thesemdis&greements are of value to each of the

participant groups. It provides feedback to the academics

to enable them tc evaluate their cohrﬂes.‘ ‘Managers in: the

South African computer industry are gyven an indication of

possible problem areas ia the edwcatio&, training .and career

planning of systems analysts. The system analysts
theméelves are given a basis from which to plan their own

{career deve]opment.

_(iv) The comparison of the sk1lls identified through the emp1“1ca1
‘gsearch and the Titerature survey helps to 1dent17y any
{pcal‘peculiaritigs of thef;ystems analysts’ discipling.
From the results of‘thfs research ft’seemeg that the South
African perbeptioﬁ of the future systems analyst was tﬁat of

a generalist (rather than the categories of specialization

whxuh can be {dentified in the literature (see sections 7.3.1 -~

and 7.3.2)). In spitée of the areas of d1sagreement.(g
however, tne”cbmparis@n between the models built in chapter

20



: vole - ofsbhe- syst@ms*4ana1y5¢~~@9 g n ﬁﬁ»' Q“e@s’ of

ent wmd systems acqu1s1t1on-)

“iﬁvesa fVe,

att1vwﬁaas), anid the esgential ski1ls required fom the role
of the systems analjst.(e.g. ski]ls in business practices,

human issues and acting as a change agent).

1.8.2 NEW GENERIC/SKILLS CLUSTERS ANB J0B- TITLES
To avoid 1inking the skills required for the future systems ana]yst to
sany perceived systems development 1ife cycle, they were grouped into

clusters based on 6ccwpationa] categories, prior research and a factor

analysis of the empirical data (see sections 7.2.1 and 7.2.2), This

process identified ten skills clusters of
bus iness acwmen a
change agent
computational
evaluation
A - Mumsh issues
investigative
performance
project management | -
savant ‘ N
systems aéquisition. )
, - By using a job diagnostic-survey instrument these tem skills
clustérs were combined {rito a new dispansatian‘of Job categories which

make the currently used titles_{e.g. programmer, designer,

21 y/
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specma]vst.eategprmes) were id@p@1fﬁed Gsée seé

ion-7,8.2.1)«

 categéries wirich are expected- to be found in the commercial app11ca,

software development industry within these broad categories include

The generalist systems developer
Specialist catégories
- information amchitgct specialist
database specialist
prototyper specialist
savant specialist ,

audit speciaTistﬁ

1.8.3 HYPOTHESES GENERATED

The research was classified as a hypothes1s generat1ng field study.

These hypotheses identify those areas where, as a resu.~wor this study, J

further research is required.
« sections 8,3 and 8.4).

The hypotheses fall into two groups (see

i,

{1 Hypotheses resulting directly from the research and being

associated with issues such as:

- systems analysts and aptitude testing,

. systems analysts' social needs strength,
- systems analysts and small I.S. departments,
- ~the future of programmers, ‘
. the appropriateness of the title 'systems analyst',

22
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andlysts' performance, ‘
= the 1ink between the fna:gmgn‘ﬁwi@n of the systfem}s analysts!
jeb and the maturing of the 1.5. industry.
(i1) Hypotheses which may result from further research, which include

topics such as:

- factors which character1ze a good systems analyst, -

- the Tink between the matur1ty of an I.S. department and thg

skills mix ngqu1reqifrom the. systems developer,
- o the impact of culture on the performance of the systems
deVeloper.
Providing these hypotheses are regarded as a contribution to
knowledge becatse they identify areas where further order can be

introduced into the turbulent application software development

- environiment.

1.9 OUTLINE OF THESIS STRUCTURE
This thesis is divided into eight chapters and appendices... The summary

of each chapter is as follows:

‘Chapter 1: This chaptér was designed to ﬁfovide a_broad overview

- of the study. Evidence was provided of turbulence in the I.S.

industry, the research objectives were estahlished in the context of

this turbulence and an overview was given of the research approach.

The value of the research, and its contribution to knowledge wasrgiven‘

.

7 . .
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e ‘Chapter L
out]wned in this chapter. - The job responsib1]ities/sx1l]s mode] built

- emp1r1ca1 data are descrlbed.

" construction and distribut1on of the questionnaire.

CEhaptef‘2~ The seﬂond chapter is st11l 1ntroduetory in
Bac&grownd to the neseanﬂh is given: t
1iteramure.
th{s efddy are defined.
is used as a platfqrm on which to set the nesearch objectives.

" Chapter 3: The characteristics of the study were 1dent1f1ed.
The main thrust'of the chapte# was to .indicate why this particular
approach to the research was. takenr
classified in terms of the social science parad1gm., The resedrch's
boundaries, the- assumpt1ans made in the context of the research and the

Timitations of the research are identified, The chapter closes with a

- description of the use of statistics in this study.

Chapter 4t 1In this chapter the methods used to collect the
Details are given of the object1ve,
The section
descr1b1ng the response to the qmest1onna1re makes references to the
appendices where detai]s are proV1ded of all the data collected.  The
effectiveness of the questionnaire as a measuring instrument is assessed
and the limitations of the empirical research are identified.

The methods used to analyze the empirical data are

from the empirica1 data is described in detail.
Chapter 6: Each level of the roles/skil1s mode] whif K built

from,a detailed literature survey, is described, Thesd’ém' s ‘have

been 1dent1f1ed by linking the associat1ons which systems L?;nbsts of

. ﬁ/ ! ’ ‘ - - ; ‘, )J w

o Sl Bine el PR

This revnew become’s more Spec1?1c ae key terms used fn

A description and analysis of pnwor regearch -

and how the research can be

sl e o




he- neeﬁedleo‘perform effertively withvn these ro1e ' [

phepter 73 In this chapter the reseereh f1nd1ngs are pre:

and interpreted.  The sk11ls required by the systems analyst oF the_‘

future are identified in. terms of the-a”new set of generic ski?]s

clusters: Th1s new: e1ustering has been interpreted as, suggestingia new

. dispensation of Job categories in.the I.S. app11cat1on deVelopment

indusfry. The new job categories “ire described in detail.

yChapter’S' Before areas of further research are identified‘ the

‘ research proredures and findings are summarized and evaluated in terms

of the research objectives set in chapter 2. o

el

e 5
i [/
,‘ o . o,
7 :
i
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CHARTER TNO

RESEARCH FOUNDATIONS

The foumdation of "the research programme given in this chaptgr is.

grouped into tWo/Eections. | , 7

~Section 2.1 -~ a literature review appropriate to this‘study:“r‘

Seotioh 2.2« .a description and analysis“of 'pr{Or research
attempting ‘to ideniify future sysfems analysts!'
skills; ” ‘ 7

2.1 L ITERATURE REVIEW ‘

A 1arge‘amount of 1iterature was rev1ewed to enabIe the foundation of
this research programme- to. be built, Sometimea progress was de]ayed to
allew for a thorough study of a particu]ar 1§sue. Ta help clarify some
of the arguments or to reinforce some of the themes of the research,
7 details of the 1iferatUré survey have not been confined to this sect1on.
/“At%%imes it seemed more opproprwate to place the 11terature review with
tho chapter which built on tiie foundat1on which the surVey establ1shed
In essence, the literature has been used in three ways:

«" " to provide input to the definition of key terms:

- as a background to the research programme;

- to prOV1de specific input to the bui]dzng of the ro1es/sk1lls

i

mode].
21,1, DEFINITION OF KEY TERMS
Three methods were used to ensure that 1t was unlikely any substantial

[N

,25



hody of literature re]evant to the research was 1gnored- )

. -a computerzzed search for relevanﬁ mater1a1 {pub11shed bfter 1)70)
- was done on the ABl database,;k i

N appropr1ate bus1ness, eduvafional and rnmputing indxces for the

\\

same time-span, were searche} mahua11yﬁ

= the references of related articles 1n the major computing journa]s‘

methods.

In each rase focus was placed speeifically on emp1rica1 studiee,m

“but cogn1sance was taken of conceptual artic1es which were firmly “based
onl, s. 1iterature.
It is noted that the amount of literature ident1f1ed which

concent*ated on I.S. personnel issues was generally relatively small,

and that which concentrated on future I.S. skill requirements, even.

sma]ler.

" The four key ‘terns used in this research which needed to be
defwned clearly were: » ‘ - o

- the future

- ooskills
- model v
- systems analyst.

27
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21,11 THE FUTURE | ﬁ
Throughout the résearch; the FUTURE was defined as a period from five to e

aight years hence,

2.0.1.2  SKILL |
In the literature there appeared to be an inconsistent usage of thé
words SKILL and COMPETENGY_ The fallowing points afe, therefore, made:
(i) ‘EKILL was often used 1n the context of a MOTOR SKILL (e.g. fyping;
rwding 4 bitycle, playing tennis), or in a specwfic category of
skills {e.g, mental, social or 11nguxstic skil?s) (see Briner;
1973, p.241; Anderson, 1980, p.224; Lovell, 1980, p. 74 Knapper
and Croplay, 1985, p.76), Obviously in this research, the term
could not be confined to such a narrow meaning.
(1) white a pa§sible synonym for SKILL could be COMPETENCY, this term
" was sometives given the connotation of an inherent capability.
For example. the term has been defined as:
Yeiew, an area of knowledge and/or ski?? which an
individual must possess in order to produce outputs for -
#is/her role.’ (American Sotiety for Training and =
Oevelopment Competency Questionna re, 1982);

LA specia] characteristics of people who do the beqt
Job.' (Boleman, 1981): .

‘i.ss a condition of being capable.' (Collins English
Dictionary, 1979),

(111).7o avoid a misunderstanding of the objectives and houndaries of
this research, the word CONPETENCY was speeifically avoided.

{iv} Because a SKILL was perceived as an acquired ‘and/or learned
quality {rather than an intrinsic a:tribute (see Parisian, 1934

2 B :




p. 1?)) the def1n1tion used in th1s research was an adaptat1on of

that ¢iven by A11en, 1974.- A SKILL was defined as an ability to

'per%orm spec{aliied work with recogn1zed proficiency, ..
2.1.1.3 MOQEL ‘ B
The conclusions reached in this ;ésearéh were based on the building of
two COnceptué1 models (see chapters § and 6).' Tﬁé word. MODEL is used
widely in the Titerature, for example, in:

human resources management (Peterson and Tracy, 1979, p.107). -

statistics (Minium, 1978, p.110). .

economics (Johnson 1984, P 1), x

research (Ba11ey, 1987, p. 317)

Because of the nature of these disciplines, there is the
probability that the word MODEL in these contexts has the connotation of
simulation, ~ This connotation is inappropriate in this vesearch. The
approdch taken here was an adaptation of the Leavitt model guoted in
Davis and Olson (1985, p.354). The word M@DEL; therefore, is used to
‘describe a hierarchy of interrelationships between components which, in
totality, represent a complex entity (e.g. a profile of the skills
required by the &ystems analyst of the future (see figures 5.37 and
s2). o o \ |

C 21406 SYSTEMS ANALYST
"It was noted earlian (see sect10n 1; 5) that def1n1tions of SYSTEMS

ANAL?S: tend to be 1nadequate and gnclear. When a working definition

~of the term to use in th1s research was attempted, the following

-~
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addit1ona1 problems vere 1dent1f1ed-

NOE

(i)

It
o

“/‘

Yiis thq systems developer whose activities are confined to:

The variety and var1ab111ty of definitions used préeciude the' \

possibility of finding a widely accepted definition (see table 2 1

for a list of systems ana]yst act1v1ties wh1ch were extractéd from

©

documented definit1ons)

Some of the activities identified in the literature as SYSTEMS
ANALYSTS' responsibilities include functions which could be

regarded aéroutside the sﬁope of analyzing systems - for example:

- building, develop1ng, imp]eménting. ma1nta1n1ng systems

%
(e.g. Cheney and Lyons, 1980, p.38, rapron, 1986, p.510,

Pope, 1979, p.22). ' i
- managing systems' development by setting objeétives and
estab11sh1ng standards (e.g. Mosard, 1982, pe 83, Cronan,
1985, p.23), e n !{
- fulfilling an administrativa role (e, g. Cronan, 1985 p.23).

The ‘use of the term SYSTEMS ANALYST in this. research #herefore,

ﬁ“
énalyz1ng workflows, organizational p011c1es and pract1ces,

$XIst1ng reports and documents of thé app11catiwn under’ study,
: Qsee €.g. Gore and Stubbe 1983, p. 535, LCronan, 1985, p.23,

Meissner, 1986, p.7). |
docwmenting”existing operations and procedures to evaluate them in
order to determine their operational effectiveness (which, in
turn, helps to determ1ne if an a]ternative approach is necessary);

(see e.q. Camn1ng, 1981b p.6, Byrkett and Uckan, 1985 p 45, Roe,

‘ 1984, P 38)»

I 7t
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TABLE 2.1 -

List of sysﬁems‘anaIyst activities compiled from definitions fﬁ the o

" literature. { - . { 7 s e
ACTIVITY _EXAMPLE OF SOURCE . \

Adminis+er storage

Adninister use of information :7
Analyze i
Analyze distribution/use of reports
Analyze information needs

Analyze problems

Analyze systems W1th problems
“Audit

imp]emented systems

Build systems (to generate required
information) ‘

Determine what a system has to do

Determine cost-benefit of system

Define what must be accomplished

Define the problem H ‘

Define input, oufput and f1iles

Define users’ needs.

Define forms . -

Design computer applications

Define
Design
Design
Design

specifications

new/modified systems
systems

computer-based systems

‘Determinf if accomp11shment feasible

DeVelop pew systems r L .
DeVelop comgany $ informatxon system

J
4

Clarke and Prins, 1986,
* Newman and Rosenberg,

Cronan, 1985, p.23
Cronan, 1985 p.23

. Gore and Stubbe 1983, p 835.
‘Cronan, 1985, p.23

Pope, 1979, p.22 -
Byrkett and Uckan,_1985, p.45
Cronan, 19&5, p.23

" Pope- 1979, p.22 o
- Cheney and Lyons, 1980, p.38

Roe, 1984, p.38

Pressman, 1982, p.36

Pressman, 1982, p.36
Mosard, 1982, p.83,
Cheney and Lyons, 1980,
Cheney and Lyons, 1980,

p 38
g 38

Cronan, 1985, p.23

Cushing and Romney,
Lucas, 1982, p.299
Cronan, 1985, p.23
P32

- 1985, p.394
Pressian, 1982, p.36

" Capron, 1986, p.510

Cushing and nomney,
1987, Ps 884 B
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TABLE 2.1 (CONT)
‘Develop Togical description of system
Determine user requirement
Develop new methods of perform1ng
work
Develop alternatives
Document activities
Document systems
Establish standards
Evaluate alternatives
Evaluate approach
Evaluate systems capacity to
meet users needs
Identify suitable computer. progects
Identify needed information
Identify user needs ;
* Implement systems
Implement computer-based systems

A

Manage life cycle
Maintdin systems
Measure/simpllfy work
Model alternative solutions
Plan for implementation
Sectré needed information
Sefect between alternatives °
Set ahjectives
Specify needs

. Specify prograns

o

 Solve p}oblems

Supply needed information
Trans?aﬁe user needs
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Davis WS, 1983, p.5
Jackson, 1586, p.118

Sempreviva, 1982, p.8
Mosard, 1982, p.83
Cronan, 1985, p.23

‘P@pe, 1978, p.22

Cronan, 1985, p.23
Mosard, 1982, p.83
Chen, 1985, p.38

Ostle, 1985, p. 569/ 3
Pope, 1979, p.22 ./ b
Meissner, 1986, p~

Canning, 1981b, p.6

Pope, 1979, p.22

" Newman and Rosenberg,

1985, p.394

. Gore and Stubbe, 1983, p. 535

Pope, 1979, p.22
Cronan, 1985, p.23
Mosard, 1982, p.83
Mosard, 1982, pQQB‘ :
Meissner, 1986, p.7
Mosard, 1982, p.83
Mosard, 1982, p.83
Pope, 1979, p.22
Cushing and Romney,"
''1987, p.882 .
Byrkett and Uckan, ‘

1985, p.4§
Meissner, 1986, p.7
Davis W §, 1983, p.5

|

32

L



el

”economlcally and cperatimna]]y feasible; = (see e.g. Pressman,

1992 ps 36 Cushing and Romney, 1987 . 882 Semprevivo, 1982
P 8) i

L prepar1nq the _necessary documentation (structure charts decision

tables, program specification, etc.), systems test data,
implementation plans (development and cnnvérsion) and cost/saving
estimates for the new or revised system; (see e.g. Mosard, 1982,

© p.83, Cronan, 1985, p.23, Lucas, 1982, p.299).

- monitoring the development and implementation process;  (see e.g.

‘Gore and Stubbe, 1983, p.535).

- conducting sessions to evaluate the effe#tiVenesé of the
implemented system and reporting findings to management. (see
e.g. Chen, 1985, p.38, Ostle, 1985, p.569), ”

/i
: . /
i o A

!
2:1.2 THE LITERATURE REVIEWED AS A BACK(ROUNB T0 THE RESEARCH
i PROGRAMME B o .
The review of the literature for this study was focused on three major

i
b

areas: .

- theories documented in the literature which were used as a

foundation to this study;
- -the evolution of the discipline of systems analysié; ~§

- |
- the root causes of turbulence in the I.S. industry. g

33
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. THEORETICAL BASIS FOR THE RESEARCH

Details of the theories used in this study have been incjuded in the

thesis in those places where they are used. In this secp1on these

theories are "summarized (in the context of the overall research

g approach) to help establish the foundation on which the study was based.

The research approach (described in section 1.6 and presented

H\diagrammatica]]y 1ﬁ‘figure 1.1) is presented againvin figure 2.1,

together with an indication of the context im which the theories were

uSed‘

(1) PRObLEM IDENTIFICATION STAGE
The change in the ski1ls required by the systems analyst of the

future is the result of the interaction of a number of factors

(described in detail in section 2.1.2.3 and presented graphically

in figure 2.2). The literature base on which need for this

chang1ng skills pattern is built includes: o

the impact on the I1.S. industry of the merging islands of
technology (McKenney and McFarlan, 1983, p.70);
the evolution of the relationship between the environment

(the work environment in particular) .and technoldgy

. {Lawrence and Lorsch, 1967, p.237);

the evolution of the systems analyst (Couger, 1973);
changes 1in the perceived value and potential use of
information (McFarlan, 1983);

the elements which constitute a viébla/adapti?a system
(Mi11er, 1978). | |

i
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(i)

THE RES:ARCH APPROACH : "‘“ : ' o e
Details of the research approach and the reasons for tak1ng the

approach are given in chapter 3. Here it is noted that:

- research procéﬁures to be followed when the researcher has

no control over the environment, is documented in Kerlinger

1974, p.379;

- conceptual studies in the I.S. ervironment in-which there

‘are no predicted re1ationships[ but where research is

undertaken in one variable group, are‘dbscribed by Ives et

. al., 1980, p.921; . ) AT

“e . characteristics of research which is undertaken following

(iv)

(v)

the social science paradigm are given by Bailey, 1982.

BUILDING THE CONCEPTUAL MODELS

The basi¢ concept used in the building of both the conceptual
models 1in the research was an adaptaticn of the Leavitt model of
drganizational subsystems, quoted by Davis and Olson, 1984, p.355.
ESTABLISHING THE SKILLS PROFILE OF THE FUTURE SYSTEMS ANALYST
The categories used to combine the fufure systems analysts' skills
were established from a method of classifying occupational

categories used by Campbell and Hansen, 1981, p.29,

NEW JOB CATEGORIES oy
The procedu?e followed to coﬁbipe the skil11 requirements of the
systems analyst of the future into work units (and subsequently

\
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new job categories), was based‘on the use of part of the job
diagnostic survey instrument of Hackman and Oldham (Huse, 1980,
p.314 and Couger, 1978, p.188).

2.1.2.2  THE EVOLUTION OF SYSTEMS ANALYSIS
As the discipline of systems analysis has evolved, wot only has it
undergone changes fn emphasis and complexity, but attempts have been

made to design appropriate syllabi to meet its changing educational

neads and estab?ish 4 knowledge base appropriate to its demands, As a
background to identifying thékskills raquired by the systems analyst of
the future, in this section a description s given of:

- changeé'in emphasis.in systems analysis;

- methods of ¢urricu1§m design and development;

- - staps taken towards developing an epistemology for systems

analysts.

{1} IDENTIFIED CHANGES IN EMPHASIS“IK SYSTEMS ANALYSIS
Contemporary systems analysié is defined and described in books
such as Capron (1986), Gore and Stubbe (1983} and Ostle {1485).
In his detailed description of the evolution of business systems

o analysis techniques, however, Couger (1973} traced the development
of systems analysis from the sarly 1900’s, when the activity was
¢losely associated with industrial engineering and process flow
analysis, through the pre-computer era of mechanical data
processing to the current situation of a close association between
systems analysis and compuber«based systems.  As this evolutioy
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new Job categorles), was\based on the use of part of the job
diagnost1c survey instrument of Hackman and Oldham (Huse, 1980
p.314 and Coiiger, 1978, p.188). o
2,1.2.2  THE EVOLUTION OF SYSTEMS ANALYSIS ‘

As the ﬁjscipline of systems analysis has evolved, ﬁot only has it
undergoné changes in emphasis and cdmp]éxity, but attempts hdve been

made to design appropriate syllabi to meet its chénging educational

needs and establish a knowiedge base appropriate to its demands, As a

hackground to identifying the skills required by the systems analyst of
the future, in this section a description is given of: |

- changes in emphasis in systems analysis;

- methods of curricu1Um design and development;

- steps taken towards deva]op1ng an ep1stemo1ogy for systems

‘ana1ysts.

(i) IDENTIFIED CHANGES IN EMPHASIS.IN SYSTEMS ANALYSIS
Contemporary systeis analysis is defined and descfibed‘jn books
such as Capron (1986), Gore and Stubbe (1983) and Ostle (1985).
In his detailed description of the evolution of business systems
analysis techniques, however, Couger (1973) traced the deVeiopment
of systems analysis from the early 190G's, when the activity was
closely associated with industrial engineering and process flow
analysis, through the pre-computer era of mechanical data
processing to the current situation of a close association between

systems analysis and computerfﬁ&Sed‘systems‘ As this evolution
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has: taken place, so the mature of the systems analysts' task has

-undergone change and the complexity of the activities associated

with the -task has increased. This change and increased

complexity has now reached a point where“ézmultiplicity of jbb
titles is used for people invoived in variou; aspects of systems
analysis (see section 1.3.1). Because these changes can be
identified, further changes in the nature of systems analysiS‘in

the future can he anticipated (see section 7.5.2.;). There is

closely related, evolVing discipline (Martin, 1982, p.333).

" While this study recognizes the roots of current.systems analysis,

it does not‘presyppose,xhat future systems analysis is part of a

continuum. 4

APPROPRIATE CURRICULUM DESIGN AND DEVELOPMENT

Although the process of curﬁ%cuTUm design, as such, is outside the
scope of this research, it fé noted that one of the approaches to
curriculum design is based on the formulation of appropriate
objectives for th; courséq(see Gagne and Bfiggs, 1974, pp.7 and 8;
Mager, 1962, p.1). = Provided these objectives are stated in
measurable terms, they can be used to assess a~partigipmnt*s
achievement. To facilitate”de§¢nimg measurable objectives, the
design goals are sometimés classified in terms of a taxonomy (e.g.
see Bloom; 1956, p.12). Such a taxonomy differentiates between

those objectives which focus on recall or recognition of

knowledge, and those associated with synthesis and the evolution

-
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co L = g
of concepts. - Without having a clear picture of the skills
required by thy future systems wmalygt;'bart of the establishment

of appropriate syllabi %or,sysfemé anéiysis“education will not be”

- possible (see sectionﬁg.?a3f. An assessmant of proposed college

)

curricula (e.g. Nun&maker, 1982} ~ DPMA, 1985),<uedu0atjbpa1f”‘”’
taxonomies and thé needs of the computer industry,fis,giyé%‘by

Pollack (1981, pp.20-32).

P

EPISTEMOLOGY FOR SYSTEMS ANALYSIS

Another re%évant issue,"close1y related to the concepts of
curriculumfdégfgn,‘is\gm apparent emphasis in the industry on the
deva1opment‘of,systems analysis techniques and methods. These
téchniques and methods typically gain acceptance then became -

obsdlete, with rapid frequency (see Yourdon, 1986; pp.133 to 136).

- Vitalari suggested that the software development industry needs a

“well-formed knowledge base for systems analysts which does not

sufféer from the volatility of the techniques and methods, which
ténd to receive so much atiention. He claimed:

'.ives the organizatjon and contunt of the systems

analyst's knowledge base plays a -central role in the

level of analyst expertise in the apalysis domain.'

(vitalari, 1985, p.221).

Identifying the skills of the systems analyst of the %uturei
therefore, will only make a partial contribution towards meeting
the need which Vitalari identified. It is, however, a further
step”towardé understanding the evolution of the discipifwe of

systems analysis.

3
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2,1.2.3 THE ROOT CAUSES OF TURBULENCE IN THE APPLICATION D‘EVELOPMENT
IMDUSTRY ‘

It has already been established (see sect1on 1, 3) that the app11cat1on

development lndustry is in a state of turbulence. - The reasons for this .

twrbu]ence were presented graphically in figure 2.2, The review of t@?ﬁ \L;

literature became more focused as links were established between the )

variables in figure 2.2.  As part of the background to this study,

thiise “variables, andrthe'ﬁinks between them, are describid in this

- section.

2.1.2.3.1 CHANGES IN'TECHNOLOGY
The contention that man is pushing back the frontiers of knowIédge is so

“widely held that it may almost be regarded as axiomatic. Some writers

(e.g. Naisbitt, 1982; Drucker, 1981; Toffler, 1980) have suggested that
human exploration into the unknown is particu1ar]y associated with
scientific knowledge and dnchno]agy. P

One of the mast dramat1c growth areas: W1th1n this sector is linked
to computer technology., Rapid evo]ut1on 1s taking place in the
interrelated areas of:

hardvare, T

software, )4

‘data. . ‘ | . A

communicat1ons (see Cann1ng, 1984b, p. 5)3

40
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\ \\Tﬁe dramalic increase in the pricesperformance ratio of computer
”;rOCessfng is well known‘and_often quoted (e.g. Gore and Stubbe,

1983, p.14; Martin, m1gaé,"p.227; Ostle, 1985, p.244;- Cash,”
McFarlanland”McKenney, 1983, p.70, Page and Hooper, ‘1987ﬂrp 160).

Th1s grr)th is encountered throughout the range uf processor

sizes, with expans{on beyond the current top of the range

| supercomputers and below the nresent bottom of the range

i microcomputers (see figure 2.4).

This evolution is not jqet taking place. in processing power,

but a1$0 in storage capaéityqand efficiency (MitcheJ1, 1987),
networks and terminallworkastation‘develdpment (Berijamin, 1982,

p.20).

(ii) SOFTWARE : ‘
According to Hessinger (1984) the future will see the
co-ordinating and combining of the‘current pockets of technology
4nto’ an integrated software\ archltecture (see’ figure 2.3).
Building systems within these architectural constra1nts will
require the exploxtatxon of advances 1in multuple areas of software

technology.

(111) DATA |
Q In an 1nformqi‘survey ctnducted by the EDp Analyzer jn 1984, the .~
managemenﬁﬁef data was found to be oneuef the I.S. managers'
concerns (Ganniing, 1984b, p.9), t -

i . ' “

)\

—
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No longer is emphasis in this area confined to controlling

distributed databases (see figure 2.3,
Kerschberg, 1986, p.21).

@gta in a centralized emvirunment{ but raﬁher‘bn ﬁhnaging the
access to data through tools iike data dictionaries and

’ and Navathe and

H

INTEGRATEDSQFﬂNAREAﬁCHﬂECTURE

LA

Documeéntation
Reporier

&

Intaractive |

Dictionary \
Maintenance

FIGURE 2.3

Toxt
Editor

Integrated
And
Adtive
Data

Dictlonary

[ Procedural )
' J  Languagy/

Screan
Gerarator

Data Base ©
Manager

Program

Telaprocessing
‘Morilior

Integrated software architecture (Hessinger, 1984)

Generator

O

COMMUNICATIONS

The use of decentralized facilities is made possible through the

advences in teieproéessing (one of the 1s}§n§5‘of technology which

are seen to be¢ merging (McKenney and McFarlan, 1982, p.111)).
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The advances through a. range of ‘architggtures provide the"
possibility- of miltiple solutions to networking requirements
(Exley, 1984, p.12).  This view was supported by Teichroew (1987) »

(see figure 2.4).

PERSONAL  WoORK SUPER
COMPUTERS STATIONS MAINFRAMES  COMPUTERS

ﬁ | S T

: LINK
‘ NETWORK
;ff LAN ‘
:’7.‘"5':\
)
) < Direction of expansion

FIGURE 2.4
Computer environment spectrum (Teichroew, 1987)

These changes in technology cdntribqte to the turbulence

within the I.S. industry by themselves creat{ﬁg changes 1in:

- the environmenﬁ/technology relationship (sectidn 2.;.2.3.2):‘
- Ethe use- and perceived value of information (Section
2.1.2.3.3) L Y -
- ,fnew méthods of3bui1ding Eowputef-béged gystems (sectioh
C2.1.2.34). ‘«f | | )

2.1,2.3.2  CHANGES IN ENVIRONMENT/TECHNOLOGY RELATIONSHIP =
Figure 2.5 is an imprecise, schematic diagram (t@kgm from Lawrence and

o
trn,
B

! 0 ' L

2

K

i

i
I
i
H)
|
|
|
i
i
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Lorsch, 1967, . 237) which was used to illustrate the 1mpact of ¢
technological change on, the work environment. The authors claimed thet

one of the fundamental re aishs for the increased diversity and
turbulence of work {s that man invents machines to produce most of his :
survival commodities in order to free himseif to invent new forms of
'work'. = They suggested that al] forms of productiv1ty can be hroken ‘
down into four sectorss -

< a]] human work L ‘ ; !

- man-too] WOrk (which requires man to gu1de and power simple B
. tools), 7~;; , e ‘ “jif
- mah:machine‘WOrk (whiCh‘requirESwman‘himse1f to guide and feed

machines), | o |
. all machine Work.

With the passing of ‘time there is an acce]erated movement of work
i
‘ From the unknown through the sectors suggeeted above, to the p01nt where

i

machines can be programmed to do this work. .

It is not ciaimed ‘that figire 2.5 proves anything. \‘It‘is
presented as an iilustration of the impact which advancing technology
has on man's working envirorment. As new knowledge is gained ahd new
tectinology is deVeiOped so more work traditionally doie by hwman% will
he done by achines (e.q. te]ephone operating, building motorcars,
iiying aeroplanes, bank telling). The advances in technology enabie“

this to occur at an ever-increasing rate. :

This 1mpnct in-the context of computer technology,  has been

described as follews:

'Thé unparalléled advanceés- in management information
technoiogy in "the past ha]f decade - are bringing whoiesale Lo

45




changes in organizational form and fumction upanticipated
§ evena few «years ago. . : , o
Y s Yees. new unexpected relationships between ....
\ individual and task are restructuring organizations into
forms impossible prior to the advént of the technologies.'
(Foster and Fynn, 1984, p.229.) '

i

q
£
§:
i
H
§8 e P prisonr pea—
‘ g

FIGURE 2.5
Sources of productivity (from Lawrence and Lorsch, 1967, p.237)

A similar view was expressed by Benjamin:

'The dramatic improvements in techmology cost performauce,
coupled with rising salary inflation, have produced-’in
Information Systems environment in major organizations that
is in a considerable state of flux.' (Benjamin, 1987, p.11.)

2.1.2.3.3 CHANGE§ xN THE VALUE OF AND NEED FOR INFOWATION

The change in Fir%f World countries from an industrial society to an
{nformation societ§ i§ part 6? a continuum (Naisbitt, 1982, p.1), rather
‘fhan 4 sharp digpotomy. His view was supported by Cronin:

‘Fewer and fewer puople earn their daily bread with the sweat

of their birow. Instead we liave bécomé a race of. symbol

+ manipulators .... (who spend a .fortune on) creating,
processing, retrieving, validating, evaluating, refining,
ggg%aging,?aﬁketimg and disseminating information.' (Cronin,
;‘L'l p. v . - ) .
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While this move away from the industr1a1<souiety fOCUSeS sharply

on the value of and need for 1nfcrmat10n, this” is 2 passive standpoint

compared with the aggressive dimension introduced w1th the idea of USing

1nformation as a compet1tive weapon (McFarlan, 1983; Stodel, 1985'

Ycurdon, 1986, p.138; Henderson and Treacy, 1986).  Using: 1nformat1on

in this‘way 1ntroduces at least three circumstances which contribute to

 the job turbu]ence in the I.$: industry:

- new types of systems, ‘with increased comp1ex1ty and less
structured formats, need to be bui]t (Bahl and Hunt, 1984, Pp.121;
Friedman and Cornford, 1989, p.339); ' '

" the environment and resources for providing information become
key 1ssues, and stress is 1ncreased in the personnel through whom

‘the 1nformat1on is produced (IVancevich Napxer and Wetherbe,
1983, p.78).

- ¢1d methods of bu11d1ng systems, Tike fo]1OW1ng the traditional
systems development life cygle, are becoming obsolete (Bahl and
Hunt, 1984, 'p.121; Langle, Leitheiser and Naumann, 1984, p.274;
Spock, 1985, p.111). M
i | ' ({

2.1.2.3.4  CHANGES IN COMPUTER BASED SYSTEMS BUILDING METHODS

New systems building methods are W1dely demanded (e.g. Langle et al.,
1984, p.274; Bahl and Hunt, 1984, p. 1?1 Seagle anu Berlardo,

. 1986, s 12, Dickson and Netherbe, 1985, p:344; Spock, 1985,

p.111), 1hr¢e approaches which appear to have gained suppnrt

\
\

////:A

are:
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(i) PROTOTYPING = ‘ : -

{See Harrxson, 1985‘ Saunders, 1986. Connell ayd Brice, 19847 ‘

‘ Lang1e et al., 1984; Jenkins, 1983- Boar, 1986, \gtc O
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i

;tf7 i UNDERSTANDIY 3 OF ARPUCATION

FIGURE 2.6 ‘
Types of systems in terms of app11cations and 1nteract1on (Teichroew,

1987)

(i1 INFORMATION CENTRES AND END USER CCMPUTING -
(See BenJamin, 1982, p.14; Canning, 1985a, p.9; Barr and Kochen,
1984, p.166, Abbey, 1984, p.114; Henderson and Treacy, 1986, p.3;
Rivard and Huff, 1985, p.89, etc.) ‘

Fourth Generation Languages (see Survey of Productivity Aids, Data
Processing, Nov 1985; “ﬁmner. 1986: Nelson, 1985; Cobh, 1985;
etc.) While th1s tenhnulogy enab esﬁéﬁgﬁﬁéf‘in systems developrent

methods to be made,uxt bring% WIﬂh it further difflculties. The
J

f'(
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These approaches have been made possible through so;ca11ed ‘
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appropr1ate method for building each system must be 1dent1f1ed (Canning,

1984b, pp.,3 and 4; Sweet 1685a, p.140), as it.is un11ke1y that one
approach will bggsu1tab1e for all applications.  However they are used,
“they force changes in the responsibilities of, and the skills required

by softWare‘develqRers. . NNX i

(ii1) COMPUTER-AIDED SOFTHARE ENGINEERING

A third system building ﬂetuad which will influence the skills

required by the systems deve]éper'of the future {s based on software
tools which combine word processing with graphics (and sometimes code
generating) feciiities. These des1qn tools help ensure that systems
are careful built and thorough]y Lro;s-checked for comp]eteness, while
“they provide the facility for design experimentation’ W1thout‘generat1ng

volumes of paperw&rk. By automating the routine systems development

taeks they allow developers to concentrate on meeting user. requirements &

without the rwgidéty of the traditional systems deve]opment life cyc)e
‘(Flanagan, 1988, pb 2-63). G

2.1.2.3.5 THE Neéb Fon'r S. DEPARTMENTS TO ADAPT TO REMATN VIABLE

While each of the c1rcumstances ment1oned above contr1butes to the
turbulence in the epp]mcation development environment, a general system
theory -moue’i” Twas;used to identify a direct link between evolving
computer techno]ogynand the turbulence in Job activities in application
" systems deve]opment. \\In his book 'L1ving Systems' J 6 Mi113r made the
¢ following points: Q\h Lo &l

)
[ v

\x

i
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N
.

'1978, p.33).

f

o

In order to survive, a 1iving syetem (1jke an organization or a

department within a company) must interact with its environment

S (MiTler, 1978. p.29).

) Living systems can only exist in certain environments, $0 change

across a re]ative]y,narrow range within that environment creates

stress within the system (Mi]]er, 1978, p.18).

Certa1n processes W1th1n a 11V1ng system are necessary for life
“and can be ca11ed crlticﬂl subsystems (Miller, 1978, p. 32\

The deve]opment of 1nferation and logic processing machines

provides artifacts on which critical subsystenms re]y (Mi1ler,

0f the 19 critical subsystems of an organization

‘//

listed by Miller, at least eight of them (40%) have been ;

identified as having a computer as a possibié artifact (Miiler, k

1978, pp. 606 and 607).

Change, therefore; in computer technology will create change
in the environment and in the art1facts of critical subsystems of
urganizat1ons. Once these changes ds 1“rb the steady state of

the system, - stress is produced within et system. To avoid the

chenge and assoctgted stress caused by moving the system away from-

a desired steady state, the system may alter itse}f to remain
viable, Vickers (quoted by Miller, 1978, p. 37) sugJested that an

(ﬂorganizat1on may Tearn new sk111s or reorgan1ze itse]f to help’

ensure its sevviva]. In this way, changing computer techmegogy'ﬁr

is ‘forcing 1.S. departments to adapt by reorganizing and

)developin@ new skills. Unless this is done, departments run the

~risk of not remaining viable (see figurei2.2)

i i
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2.1.3 INPUT TO THE ROLES/SKILL$ MOREL

One of the two conceptual models of future systems ana]ysts' sk11ls

built in this study was constructed\pure]y from a detailed review of the -

literature. - In the first of‘ three steps taken to build the
roles/ski]]s modé], all the ag sociat1ons ‘were {dentified which the
future systems analysts are expected to have with their enviroiients
(see section 6.1.1). In the second step; the roles which a future
systems analyst will be expectad to perform within these assoc1at1ons
~ were determined (see section 6 2. 3) Finally the skills requ1red to
function éffectively within thgse roles were linked to the roles. This
was regarded as the ro1es/ski{15 model (see figure 6.2),

For Tlogistic reasWns rthe specific 11terature review which was
requ1red to build this model }F detailed in chapter 6.

) %,

2.2 PRIOR RESEARCH : i

o~
b

¢

)

Recognizing and evaluating important \rior research is both part of the -

‘background to the curéent study and, in a senséﬁ part of the literature
survey. Before identifying their limitations in the context of
bui1dihg a ski]ls;prof{le for the future systems analyst, a brief

description will Be given Sf relevant prior research$

i \l“x:‘ 4 . ‘ H

‘\ J\ B
¥

2.2.1 DESCRIPTION OP PRIOP _RESEARCH [”Jf . " ‘QV

Although 1ittle work in the sPhere of ‘actually identifying the skills
profile of the future systems analyst was 1dent1f1ed 1n the Titerature,
there was evidenre of notahle r&search which had been done in re]ated

\,



- areas.  To assess ‘the impact of each of thesefSt&dies on the current

résearéh they were grouped into the following cateqaries-

- studies which suggested the structure of univer51ty syvlabi;

.~ efforts to jdentify the ski11s required by I.S. developers'

- attempts to identify the role of the systems ana]yst in the future

of 1.5, development; |
“ :}eseéfph in the South African context. |

Aftey describing eﬁch sthdy briefly; the contribution it made to
the éurrenf research will be identified and ény Timitation in the“
context of 1dantifying the sk111s profile of the systems analyst of the
future, will be noted. %/

o . Fi . i

2.2.1.1 SUGGESTED UNIVERSfTY SYLLABI

hese studies were inc]uded in this section because the expected

wactivit1es (and therefore, expected skills) of the I.S. deve]opers

appeared to have been‘one of the inputs in determining the various

. sylabi.  Three curricula were identjfied in this group:

- the ACM - curricu]um,

- " the DPMi curr1$u1um.

- a cuwr1»u1um suggested by T A Po]lack

AN
-
Iy )

Vi

MMVWWMMWWWMWWWMMM

o (i)% DESCRIPTION )

The currictlum structvre was based on the premise that graduates

of the programme would be employed ins

0
-y

- p051t10ns 1nvr1v1ng organ1zational 1.S5.4

\
R
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(11)

A

- functional areas in organizations;
- . general managenient pasitionsfiy
Nunamaker et al, (1982, p.784) wrofe:

'The graduate of a professional 1.S. program should be

equipped to function in an early level position and

should §1so have a basis for continuedﬁcareer growth.'

A 1ist of know1édgé “and abilities required to work
effectively in I.5. departments was given; and grouped into six
categories of: '

people : i

mode1s K |
systems -,
computers

-organizations

society

LIMITATIONS

In the confext of this research the foIlowin§q1imitations were
identified: ‘ﬁ |

- The ubjective of the study was to$make recommendations for

an I.S. currictlum. . Obviougly,jpheréfore, its focus was

not.- specifically on the skills ﬁequired by the Systems

analyst of the future. B

The skills listed did not concentraté exclusively on systens

analysis, but {hcluded other jﬁb“cat%gories in the 1.8,

industry. 5w ’//"'
W
o ¥ ‘//:
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a

.=, Because-of the roots of the study and characteristics of the

input documents used, thers was the poSsibiTﬁty that the
conclusions reached were influenced by the computer science
paradigmn.  This paradigm may not be totally appropriate in

the 1.S. environment.

.- Among the reasons given for attempting %o design the 1982

2.2.1.

10

curriculum was that technolngy had evb]ved“and 1.8, analysis
and development procésses had  improved s1nce the 1970's

when the previous syllabus was suggested. Further advawces

have been made in both technology and development "processes

since 1982, so perhaps the sonclusions again need to be

14 -

reassessed.

1.2 THE DPMA CURRICULUM (DPMA, 1985)
DESCRIPTION i |
The objective of the curriculum was given as:

'To develop national educational standards  for
the discipline of Computeur (sic) Information Systems
C.1.5.) for the time frame 1987-1993.! ‘

NOTE The working papers yere not paginated ) Il

J

The versybn of thé curr1cu1wm, therefore, was anfhpdate of

the 1981 editfon (OPMA, 1981). It was conpiled following two
national conferences and multipie regional conferences and
committee meetings. Tﬁe teaching objectives were established 1in
the light of technical considerations (broad predictions on”the
evolution of cpmputgrQbaséd technology); general teaching concepts

{ideas on how to teach this subject) and the gemeral background

T Ty

()

-
w7
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(H) CONTRIBUTIOM I o
‘The “following pos1tive p01nts influenced steps taken, and
decisions reached, in the current research: ‘ )
- The DPMA curriculum was aimed at an appropriate time-frame
~and took cognisance of the main thrusts of the evolving
computer technology. f
- oAn Sﬁinion-seeking questionnaire was used to solicit
reaction to the proposed syllabus from practitioners and
- academics. 7 ” ! .
- ~“In-the context of tﬁe cUrriculum;‘gpecific skills were
mentioned and used inuéection 6.3. | |
(111) LIMITATIONS u \\

el
&

i

' need for personhef to qualify as entry-level C.I.S. professionals.

. The currigulwm was planned for a fogf year degree.

As in the case of the ACM curriculum (Nunamaker et al., 1982), the
goal of the DPMA research was to build a curriculum and not
specifically to identify”the skills of the systems analyst of the

future.  Consequently, while the material was used as 1nput to

the roles/skills model built in sect1on 5.3, this input*was"

1neV1tab1y Timited.

+
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7 2,2.1.1.3

(i

'BUSINESS INFORMATION SYSTEMS CURRICULUM FOR LARGF COMPYTER “

USERS (PO]]&Ck 1981) .
F /

) DESCRIPTIUu -

In part1a1 fulfilment of the requirements fnr a PhD degree,»

Pollack’ presented the rat10na1e, design and asﬁessment of a

§business I.S. curriculum for 1arge computer users. Be51des a

X}terature survey, data were co]]ected *ram 21 large IBM computer
|

) LI

ars ‘in the metropol1tan Pittsburgh area to design the proposed

riculum.  An op1n13n ~seeking questionnaire was sent to a small

group of educators, currictilum experts and business persorinel to

help eV&luate Lhe suggested syl]abus. Pollack claimed that the -

T Enee

curriculum@devequed in his study waifsufficientlﬁ solid to. be

impleménted, tested and refined in/ﬁ four*year undergraduate

" programme . U
i

i) CONTRIBUTION

| R t
Two points are {Uted in this sect1gh' E \

1) LIMITATIONS
- Besides having a different obj@ctiVe; the main limitat1wd"df

This study, "Tike . the DPMA, 1985 research, re1nforced the

“value of the opinions of I.S.° 1ndustry practit1on0$s in

|

estab11sh1ng the skills required iy the industry.
/
Deta]Js of the syllabus content {ndicated skills which were

required by entry-level I, s. personnel. These were used in

building the roles/skills model in section 6.3.

a
o~

i
Ty o (.
: h | “

)
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Pollack's work ﬁés the small sample pcpulation used both to design

and evaluqﬁé the curriculum. , Furthermore, it was unfortunate

that “the replies to the 0ﬂ1nion -seeking questionnaige were
processed in ‘terms of percentages rather than more soph1sticated

statistical methods (see Siegel, 1956). . 5 ;

2.2.1.1. 4 THE SELECTION OF SYSTEMS ANALYSIS AND DESIGN TOOLS AND

(1)

TECHNIQUES (Aukerman, Schooley, Nord and Nord, 1989). ,
DESCRIPTION

In this article a case was made for educatiomal institdtions not

‘“0nly’{o be Yeaders in innovation, but that educators also attempt

' to prepare students to perform tasks effectively and efficiently

by using the methods and procedures currently being used in
industry. The article veports on a study which was designed to

provide information which might lead to a more efficient way to
construct a learning environment for the education of systems ‘

éna]ysts. Questiomna1res were 'sent to selected systems "analysts

and selected academics to ask them to rate a list of 35 analysis
and design techniques, and to rank the importance of 6 possible

systems analyst Job functions. Responses Were‘received from 98

(“academics (47« return rate) and 183 systems &aaiysts (374 return

()

rate). o - y'
CONTRIBUTION " Q‘; S
This atticle ContrlbUted in two Ways tO the approach taken in this
of .
study: e . )
14 \\\7

4,

.
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(ii1) LIMITATIONS
‘ Unfortunately th1s article presents the find1ngs of the

o

T 7.3.2.10). R

o g a : ‘ 1 i
Wi i w

g 0

/" TR ey,

- The authors provide a Tist of ana1ys1s add dos1gn techniques

~which systems analysts can be expected to use (see section

0 \

“t D Paeyd

=% The job functions listed in(xghe‘ article  support the
definition of systems analysis used in this research (see

~ section 2.1.1.4),

xy)

researchers from a shallow base. No 1ndicat1on is given on how

the queationna1re was’ constructed on how the sampling was done,ﬁ

on the statistical procedures used to identify the differences of

~ opinion and, only two references were . made, to the literature.

These limitations detract from the value of the report as a

contribution to the current study ‘

2.2.1.2 1.S. DEVELOPERS® SKILLYIDENTIFICATION‘
__A number of studies have been conducted which attempt to identify the

skil]s sequited by various categor1es of personnel in the l.S. industry

; Eight studies are eva]hated in this section.

2.2.1.2.1 G:urMAR:r:fs;(198b)

(1)

DESCRIPTION
Th1s research appeared to have the objective of identifying
systems analyst ‘sk111s without grouping them into wmutually

exclusive categories with some identifiable linear relationship.

Guimaraes claimed there were at least two basic differences

¥ "Y y 58
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b -

between 'his approach and otherpattemp;ed“skil]s”definitions,
~ These were: ?\ “ ’
- firstly, he unique]y used the phases of an applicat1on 11fe "
i cycle as the bas1s for grouping skills;
- furthermore, within each phase he identified a h1erarchy of
"Wk:‘appropr1ate skills, with the subordinate ski]]s estab11shed
as the functional prerequisites of the Q1gher level, target

qki]]sa

(i) CONTRIBUTION - S

r\ t
i

/7
There were four specxfic contr1but1ons which Guimaraes' work made

4 .
to this research: T T

- Stimulus was given to this research tthUgh‘the,idéaFthat
greater computer utilization is‘prgveﬁted‘primari1y through
~a shortage of properly trained staff rather than
deficiencies in~eqﬁipment performance. :
= Guimaraes suggested 'that‘hthe\ cOmplexfty and. variety of
activities perfbré;d under the title 'systems analysis and .
‘design' no longer allow for 4 'do-it-all systems analyst'.
" This sujgested that 'systems ;ﬁhlysis‘ is a.role which may
be performed by more than one person. This idea was used
'fn section 7.4.3.
. “‘The concépt of grohpiwg skills together in hierqrchias was
| 'u;ed tthUghod%'chaptehé 5 and 6 of this study. '
- Specific skills mentioned in Guimaraes!‘paper‘Wébe‘used to
build the roles/skills nodel in section 6.3. "

59 " v \\
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(111)

LIMITATIONS RN 7 L )

R L . - 0 o
.The fo]]owing Timitations -of Guimaraes' work were noted:

- Because ~the s&stems development  1ife cycle is likely to be

changed by the evo]V1ng technology. (see section 2.1.2.3.1),

© it was unfurtunate that th1s formed the basis for his skills
grouping w

- a_Gu1maraes did not test his findings with any emp1rica1

research. Do1ng this wou]d have added a dimension of

credibility to his resuits.

s No attempt was made in Guimaraes' work to define 'a skill'.

2:.2.1,

(1)

Sometimes. he used 2 compound word ‘competency/skill', but he

also used 'know]edge of' as 1f 1t were a .skill (e‘g.r

knowledge of general sy;tenﬁwﬁheory or charting techniques

or file oriented languages).

2.2 CHENEY AND LYONS (1980)
DESCRIPTION
The study by Cheney and Lyons ident1f1ed some of the emp loyient

- trends and skiih requirements in the I.S. 1ndustry. © They

reported on the perceptions of 45 I.S managers from 32 large U, .
organizations. Data on wnrkforce projections and perce1Ved Job

skills requiréd by programmers, systems analysts and DP Managers

were gathered via personal 1nterviews.and questionnaires. Part

of their study involved the ranking of specific skill aréés in
terms of the systems analyst's job. -

) =
\
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CONTRIBUTION e 7
The fbllowingwboints from Cheney, and Lyons were.used ip this

researcht

They made the point that the st;“industry is going througﬁ ”

a“transition which may resuitrip much 6f the work currentiy

“being done by éomputer pfofesséhna]s; becoming unnecéésérya

They claimed that 'if mére certainty.could be established in

‘ the type of skills required\by the 1.§8. industry, this would

aid staffing positions in the future (see section 1.7.4).

‘ Althquh reference was made to the ACM clustering of I.S,

skills, the authors showed the value of exploring other

- patterns of skilis groupings (see section 7.2.1). -

Speci?ic skills identified in their work were used in
huilding the roles/skills mode? in section 6.3.
Cheney and Lyons also demonstbated the value of using the

‘op1nions of practitioners: in 1d9nt1fying 1.5, skills

requxrements.

LINITATIONS
The 1imitations of their study were found in four areas:

-

The sémple“s{zéjof 1.5.‘maha§erv on which the'ConCIUSions
were drawn was smalls ATthough the authors argueﬁ to the
contrary, this ‘cout1d have biased their findfngs. i

~ The statistids Ua&d to process the o&vnfonr of the

respondéhts wouId have been ndare appropriate for interval
rather than ordinal data (cee section 3.6.1). |

i
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2,2.1.2.3 = BENBASAT, DEXTER AND MANTHA (1980)

(1)

4

T Th1s study Was comp]eted in 1980, so it cou1d be argued that

the experiméent needs . to be ; repeated to ensure that the
L find1vgs have not buen invalidated by recent changes in ‘the
application systems deVelﬂpment environment (see sectlon |
2.1.2. 3) o ' )
- ‘No ihdiCation Was“giveneéf the source ofhfhe Tist of skilis
which the participants in their study were asked to rank.
There 15 the possibility that significant. skills Wereﬁi

omitted from this 1ist.

-~

DESCRIPTION
While a number of hypotheses were tested by Benbasat et al.. the
objective of their study (called ‘retrospective reconstruction’ by

Qita1ari, 19856, p.221) was to identify skills perceived as useful

" by 1.S. managers and éystems ainalysts in“1.S. departments at

different levels of maturity. The 1ist of skills sent to the

- participating companies was based on the 1972 ACM curriculum.

Incorporated in this 1ist were chenges reconnended by the MIS

Reseerch‘Center, University of Minnesota. The augmented list was

-regrouped into 'generalist’ and 'Specia1ist'mcategbriesi Data

from the 35 respondents to the questionnaire were used to test the
hypotheses.  The researchers concluded that, irrespective of the
I.S. department's Tlevel of maturity, generalist skills were

perceived to be mere useful than specialist skills.




- (41) CONTRIBUTION 7
M The research of Benbasat et al. influenced the current research
in three specific ways: " | S , Do e
- There was further ev1dence of the value of using ma11ed

ﬂquest1onna1res to co]lect the npin1ons of 1.S. pract1tzoners N

cancern1ng skills requ1red in.the computer -industry. @ \
- The researchers used the concept of sending questiOnnaires o
| to a senipr member of staff ih an 1.5 gepartment, with a ‘
request toudistribute‘the qUesiionnaires to systems analysts

within the department for c&hp]etiOn,, This approach.was - o

used 1n this research (see section 4.2, 3). |
- The concept of a performance‘ skills cluster quoted from a

report by the University of M1nnesnta MIS Research Center,

’ was used in chapters 5 and 6 of this research.
”‘- These researchers identified a method to differentiate‘ A
between more or less mature I.S. depertment; {and found ‘ “3
that a relationship appeared to exist between
v generaliet/specia11st skills and these 1eVels of maturity).
This method was. used when identifying factors which
inf]uence the sk1lls mix re%u1red by futnre systema ana]ysts
(see section 7.5.2.1), ‘
(i11) LIMITATIONS ‘
Three Timitations of the research b/ Benbasat et al. were
1dehtif1ed. ” i . j‘ ‘~ e
-'/ Although the responeé rate to their meileﬁ questinnna1re was




(1)

(1)

high (66%), the sample size

- o The oﬁdinal data,éo]lected‘fﬁkrespwnse %0 the questionnaire ’

was procéssedjusiwg‘paraﬁetricﬁstatistieal procedures (see

section 3.6.1)., .0

- The‘findihgs were based on data collected before 1980. In
A'rthe light of changes in the 1.5, environment in the past -

decade (See section 1, 3. 2), a'case could be made for not

re1y1ng too heavi]y on the1r results until the experiment is

repeated in a contemporary setting.

221,24 HAROLD (1983)

DESCRIPTION

Harold asserted that although the body of knowledge rélevant to

some catégories of I.S. personnel (vf;. 1.S. manager and Senior
programmer) were well represented in terms of examinétions offered
by various certification programmes, this was qpt so for the
systems analyst.” .

As & preamble to a questionnaire on the subject, therefore,

\\ Haro]d outlined .the history of initial steps taken towards

finalizing a systems analyst certification programme. . He

* included details of the current (1983) position of this pragramme

and provided an outline of its committee's recommendations. \

o

CONTRIBUTIOH .

,{The contribution which this artic]e by Harold made towards this

d‘research falls into three areas. These-are:

4
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(111) LIMITATIONS
+ Obviously the value of Harold's work will be Timited until the

(i

)

He re1nforced the evidence that a 1ack of consensus exists\

on the body of knovledge fundamental to the systems ana]yst.

He emphasized the importance of making a clear d1stinction

between 'know?edge' and. 'ability/skill’,

He detaiied speC1fic skilis required by the systems

analyst, particularly those that are systems development
life cycle and development ﬁethodo]cgy independenf.

a

findings of the questionnaire he distributed are kriown.

' 202.1.2-5

VITALARI (1985)

DESCRIPTION
- Vitalari investigated the characteristics of the practicing system

“analyst's knowledge base. He claimed his approach differed from

previous studies in two ways. Thesé differences are:

the. study focused on the know]edge used by systems analysts

" in, the requirements determla’t1on phase of systems

development (and did not attempt to {dentify genmeral skills
hequifed'throu@hwut the systems development 1ife cycle);

the view of the systems analyst's knowleédge base was

‘ assemh'led fmm an eVOked set of knowledge categories, taken

Frem,the problem solving transcripts of the 18 experienced
systems analysts who participated in theksfudy.
Although Vitalari admitted that the results of his research
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. were exploratory and must. be regarded as preliminary, his findings

' provided: o

L= an indication of some differences betweer bigh— and

- a list of knowledge categories. which both hibh- and

” 1ow-rated systems analysts used in 501V1ng probiems'

Tow-rated systems analysts in terms of ~their attitudes to
their application development environment.
9
CONTRIBUTION
In spite of its total]y different objective, Vita1ari‘s research

made a contribution to the ourrent study in the io]iowing areas:

- he criticised lists of skills which have not been based on.

empirical data; ‘
- he provided an evaluation of eoniier work done in the area
of systems analysis skill identification.
LIMITATIONS
Besides the obvious Timitation that Vitalari attempted to identify
a systems analyst's knowledge-base and fot a set of systems
analyst skills; his work has limited value in the context of this

research, because:

)
L

)

e it concentrated on current (1985) systems aralysis

activities; ‘ ‘
- it was confined to ‘the nequinements definition stage

of systems development. \i
b »
. :

& ™,
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2.2, 1 z s ckocxen‘(1984)

O

D“bCRIPTION AR . .
X .

“hroéker's study was) concerned with the work experience received by

?ﬁ~pv@£$:¢1ng systems analysts (in’ the UK. )} and the formal training

\\,

) \they were g|ven Afte. attempting to gain the suppart of the

‘computer 1nsta11at1on managers, Crocker asked them to distribute

questionnaires on the subaect to their systems ara]jsts.’ The

questionnaire comprised a list of 110 skills drawn from the

literature on/syStems ana]yst tra1ning, skills. %nd techniques. ;
“Those part1c1pat1ng were asked to indicate which of these skills
. they 'had used during the previous two years. Eventually 52

organ12dt1ons returned a total of 266 completed quest1onna1res
(34,6% response raﬂ ). - These data were. analyzed using simple
percentages, because the reéponses did not meet the criterion of
being statistically random, ) |

From theSe replies Crocker found that '24 skills %rom the

list were used by a minimum of 40% of the respondents.

"

" CONTRIBUTION
Obvioo;ﬁy the skills which Crocker identified as relevant to-

. systenis anolysis were used as input to the ro1es/akills mndel in

section 6.3. The description of the purpdse of syrtems analysis
and the staoes of systems ana]ys1s, helped in def1n1dg systems
analysis by establishing the bbundaries of the task (see section
2.1.1.4). | ”
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©(411) LINITATIONS

,
|

following limitations:

" In the.context of this current research, Crocker's study had the.

/J

- [z\\ r// e

-~ the terms ' systems analyst' and ‘skill'’'were not clearly
defined; 7

- the study was comfined to skilIs used to perform current

(and rot futire) systems analysis; v

- processing the data only in terms of percentages detracted

o

from the value of the study;
- there was no«élear indication of the extent to which the
identified skills were required; | . .

- when compared with other Tists of systems anaiyst'y skills,
o) sign1ficant groups of skills were m1ss1ng from crocker s

V\ study (see section 6.3.1).

i

" 2.2,1.2.7 . ROON (1986)

(1)

DESCRIPTION

The objectives of Roon's paper were to:

&)

- sketch the changing I.S. environment;

- attempt to identify the edudafi@n, tréinjng and skf]isJ

required in this changing environment;

- ‘ 1dentify ways of prOV1d1ng interest1ng career paths to I.S.

persornine] wh1ch would limit sk111 obso1escence¢ ’

Roon predicted & shift in the knowlédge required in the I.S.
1ndustrj away from pure1y technical areas, to bus1néés erientated
areas. ' If the prediction ‘proves to be correct, it 3111 fesult in
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(11)

(1)

- LIMITATIONS

an increased demand for I1.S. persomnel with commercially-based
skills.,
CONTRIBUTION

The value of Roon's papeﬁywas that he confirmed the increasing

significance of a commercial background for future systems

analysts.

The subjective conclusions to which Roon came tended to be

noﬁ-specific and were not sugported by anxﬂempiricatsggsting.

N
\:\

3l

2.8  JENKINS (1986)
DESCRIPTION -

i . ,‘
Thélpurpose of Jenkins' study was to identify the subject areas.

and“gmount of training needed for an entry-level po§ition as a

" thusiness systems analyst'. He made two approaches to a sample

population of 400 I.S. personnel. The participants were
requested to evaluate the importance of a Tist of 33 skills and
knowjedge requirements to entry-level business systems analysts.

A total of 191 replies was received to the first
questionnaire and 125 replies to the second questionnaire.  The
skills identified from these responses were grouped into ‘three
categories: ‘ ) ;ﬁ
- proficient | |
- knowledgeable o -

69




o

(1)

- fam‘iHaY‘. - W

CONTRIBUTION ” ; .
The specific skills nentioned in this study were used in the
buiiding of the roles/skills model {see sectiom 6.3).

e ) f

(111) LIMITATIONS

hi
[

In the context of this research, Jemk1ns‘ study had the following

Timitations: ,
- _ there was no ind1cation of how the participantq were
TS\'
selected° ("
- \ \t\ o (e}

- his study was an attempt to identify only current,

entry-level business systems analyst skills;
- although mode scores were used in presenting the resylfs of
. ' il

the study, the data were ana1yzed using only fréquency

counts and peércentages, which tended to make the research

appear superficial.

2.2.1.2.9  GREEN (1989) . : .

)

DESCRIPTION | s
The research 15 based on the supposition that the systems

deve]opment effort depends to.a large extent on how well systems

analysts and users work togetheér. Probiems are 1ikely to occur if

expectations on either side are Aot met. Beliefs about what

_ constitute systems analysts' responsibilities’ during §Jstems

deve1opmenu, qnd what motivates them to perform the tasks

70




G

B oy o “
associated with ~these responsibﬁ]ities,: can contribute to

| unfulfilled expectat1ons and degraded systems development success.f

The purpose “of this study was to try to 1dentify if thevu are

perceptual d1fferences between systems analysts and users about‘

how systems ana]ysts perform the1e Jobs. After conduet1ng{two
pilot studies, a questionnaire was canstructed wh1ch‘prov1ded the

respondents the opportunity to. rank the 1mportance of 21 systems

w ana]yst sk11ls, and 20 possible job roles. These questionnaires

were distributed to 70" companies which agreed to part1c1pate ih
the study, with a view to ascerta1ning both users' and systemP

analysts' opinions. A tota] of 872 rep]ies were received from Eu

companies (471‘from‘systems analysts and 401 from users). These ’

data were processed in this research.

Significant differences were observed in the pehceptions of the

two groups. It could be demonstrated that the users placed more
emﬁhasis on the technical skills of the systems amalyst, while
from their perceptiae, the analysts p]dEed a higher,value on the
need for interpersonal skills. '

CONTRIBUTION

Through his research, ~ Green adds credence to a number of

approaches on which this reSearch"waarbeseqf In summary form,

these are: ;v W

- establishing a link between the systems analysts' roles and
skills, u concept used in the building of the second

conceptual model in this study (see section 6.3);

.




(i)

S 2.2.1.

- prov»ding spec1fic input to khe systems analy%ts' roles
idenéif1ed in the Titerature; . )

- providing a list of 21 appropriate systems analysts' skills
and a definition of each sKi11JIisted' /

- providing an example -of resﬁarch which was based on data

- A RN

i co]]ected from an unknown sampIe of systems analysts (se /2
(’ 5! B
section 4.2.3.4). g

ﬁ
LIMITATIONS V -
Obviously the maiﬁ limitation Of Gréen's reseérch, inhthe context -
of this study, was that the objectives set for his study focused
on the current situation and the relationship between users and.
systems analysts, His %indings, therefore, had to be adapted to a
study of futureusystems analyst :skill requirements. ’
A second perceived weakness was Green's use ofrstatistics. It is
surprising to find that mean (and not median)*i%ores were used to
compare the opinions of the users and the systems analysts on each

dimension in the questionnaire (seée section 3.6.1.1). \

3 ROLE OF THE SYSTEMS ANALYST IN THE FUTURE

Two articles are grouped in this seclion. Both provided imput to this

research but, wnfortwna£é1y, both tended to he superficial.
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(31)

o

P23 WRTIN (1983) ') B
()

SR
DESCRIPTION o ‘ S ﬂ/
A theme recurrnng throughout Martxn s bock was that a hmgher Tevel

of automation is peeded in deve]opIng I.S. app11cat10ns. Because

—the teé%no1ogy is available to achieve this, major changes.are °

being experienced in a broad spectrwm of I.S. Jjob categories.
Referring specifically to systems analysts, Martin wrote:
‘Perhaps the most jimportant point to make is that in

most ‘corporations tﬂere needs to be a total change in o

| many swstema -analysts' jobs.' (Martin; 1983, p.332

This change, Martin claimed, demands a frame of mind that is
freed from the”techniques of the-uiast, It requires constant
search foi better ways of building systems. Besides identifving

aspects which inf]uence what he described as the new role of the

systems analyst, Martin listed a range of ,specia115%ﬁjob

categories which he claimed would develop within this role.

| i
CONTRIBUTION o
In some ways this book (and especially the chapter on the changfng
role of the systems anaﬁyst) can be regarded as the catalyst which
motivated this current research. It was felt that t@e following
¢laims made by Martin needed to ‘be tested: |
“ that many systems analysts' Jobs will change completely,
. that the systems analyst will have a new role ia appllcat1on

systems development;

.« that systems analysis is a role and not a person;
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e chat the systems analysis role will be sub-divided inte)

. multiple specializations. 7

Eagh‘of ihese claims was confirmed by th}s‘research (sge
sect1ons 7.4, 7.5 and 8.2.1.2).

The specific systems ana]yst skills mentioned by Martin were
used in building the third level of the roles/skills moﬂe1 in
section 6.3. What was of more value, however. was his perception
of the specific f;;és nhich a systems analyst was eXpected to
fill. Martin's ideas in this area were used in the bu11d1ng of

the second level of the roles/skills model (see sectien 6.3).

[

LIMITATIONS

n his prédictions on the changing role of the systemslana1yst
Martin tended to argue from the Specific to the general, This
led to his making certain apparehtly unsithstantiated statements
(e.g. '0ften, the Information Ceﬁtre approach is applied on too
limited & scale.' (Martin, 1983, pa332), or 'When -applications can
be implemented rapidly, much of the need to étudy‘ them

‘disappears.' (Martin, 1983, p.338). So, while in this chapter

Martin made one of the few documented attempts t¢ identify the
changing role of théxsysﬁémé analyst, the néw job responsibilifies
he envisaged were not éarefully defined, nor were his opinions

plgorougly tested.
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2,2.1.

(1)

i

3.2 MEISSNER (1986)
DESCRIPTION | .
In spite of the title given to this article, the changing role of

the systems analyst was mentioned only towards -the end;of the

article, and them not totally .in context. The objective of -

“writing the article was neither stated nor clear.

(iif).

CONTRIBUTION )

Meissner added momentum to the idea that systems analysis consists
of multiple roles which could be performed by more than“dne
individual. He emphasiséd the significance of‘éareful “thought
processes as a systems analysis activity and the importance of a
good rapport with.the user of the system as an .integral part of
successful systems development. The systems analvstis roles wh1ch
he identified were used in bU11d1ng the second jevel of the

roles/skills model in Section 6.3.

LIMITATIONS |

The title of Meissner'§ article was mis]éading in that only a
small section had a direct relationship to the changing role of
the systémfyanélysﬁ.ﬂ The value of his other perceptions to the

1.S. industry 'were limited and usually without rigorous suppdﬁ%jye

evidence (e.g. 'The most effective role for us as systems analysts

is to be an enabler.' (Meissner, 1986, p-14) 'The real basis for
profass1ona1i$m 15 not data, expertise, titles or degrees. it is

W1sdam, not know]edge.‘ (Meissrer, 1986, p.13).

LT I
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2.2.1.4  RESEARCH IN THE SOUTH AFRICAN CONTEXT '

The only study in the South African context which could be regarded as
reIevaﬁt to” the current‘ research \was work Hdohe by the National
Productivity. Institute (NPI) for the Computer Society of South Africa‘ih
1982/3 on the manpower training and development neéds of the South

“A¥rican computer industry (NPI, 1083), ‘» "

This report added momentum to ‘this study by fidentifying the

shortage of systems analysts in South Afric@n,orbanizations and the need

“to corvect this situation.

Although the authors of the report‘recoénized that the mix of
skills required by the (systems) analyst is changing, two points were

noted:

(1) The reason for this change was cited as the increased use of

on-line systems.  This has been identified as only a small part

of the changing 1.S. environment (see section 1.3.2)._

(i) "As a ponsequenée of the constraints of the terms of reference of

the NPI-project, their recommendations did not include any details |

G

of systems analysts' ski1ll vequirements.

2.2.2 “SUMMARY‘OF LIMITATIONS OF PRIOR RESEARCH
1In the comtext of identifying the skills profile of the systems analyst

of the future, prior research in this and closely related areds, was

found to have the following limitations:
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2.2.2. 1 MOST OF THE WORK HAS DATED
Some of the studies were done in the late 1970's and- eariy 1980's anu

Gy

‘ tonsequent]y, now tend to be dated (e.g. Nunamaker et al., 1982; Cheney

and Lyons, 1980; Benbasat et al. 1980.)
. ‘ 5

2.2.2.2  FUTURE SKILLS WERE SELOOM IDENTIFIED:

The objective of some of the prior research was to identify CURRENT (and

not FUTURE) systems analysts' skills (e.g. Vitalari, 1985; Crocker,

1984; Jenkins, 1986; Green, 1989).

‘
4
I

2.2.2.3 SOME FINDINGS NERE SYSTEMS DEVELOPMENT LIFE CYCLE BASED
Some . of the prior reseavch grouped systems ana]ysts' skills 1into
categories based on the traditional systems development 1ife cycles

(e.g. Vitalari, 1985; Guimaraes, 1980).

2,2,2.4 CLEAR DEFINITIONS WERE SOMETIMES LACKING ;
Terms central to the research (e.g.“'ski11‘, 'systems analyst') were not
always clearly defined. . This led, for example, to the use of the
phrase ‘'knowledgé-of' as if it meant 'ski11! (éee Guimaraes, 1980;
Crocker, 1984.) '
o ‘ .
2,2.2.5 THE WHOLE SYSTEMS ANALYST JOR WAS NOT ALWAYS RESEARCHED
Vitalari '1985) confined his resear.h to Just the requirements

def1nitiwn tasks of systems analysis

7
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2.2.2.6 FINDINGS WERE SOMETIMES BASED ON GENERALIZATIONS
The authors of some of the przor research tended to argue from the -
4pec1f1c to the. genera] Th1s somet1mes resulted in their making
‘unsubstant1ated statements (e.qg. Mart1n, 1982' Meissner, 1986' Roon,
1986). -

2.2.2.7  SOME OF THE EMPIRICAL WORK SHOWED WEAKNESSES
Limitations wérq found in the empirical work of some-of the prior i

research (See Table 2.2j. L N k "

TABLE.2.2 | ”
Summary of weaknesses in prior research

_No empirical data Guimaraes, 1980

: Roon, 1986
Small sample size . Vitalari, 1985; Pollack, 1981;

Cheney and Lyons, 1980;
Benbasat et al., 1980

No random sampling Crocker, 1984
No details of sampling Jenkins, 1986, Aukerman et al., 1989 .
‘No details of statistical g ‘
procedures Aukerman et al., 1989
Data processed using 6 .
i only percentages - Pollack, 1981; Crocker, 1984}

- Jenkins, 1986 )
Data processed using ‘ ' '
parametrié statisties Benbasat et al., 1980;

Cheney and Lyons, 1980; Green, 1989
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These 11m1tations in the context of ‘this. study provided a
- foundat1on for establ1sh1ng the characterist1cs of th1s research

programme (sge se¢tion 3.1).

2.3 SUMMARY OF THE CHAPTER

'The objective of this chapter was %o establish the foundat1ons of the

tesearch, ‘ -
The first section of the chapter was a review of the literature

which was presented so that:

- the theories used as a basis for the research approach, and for

A various prbcedures,f61loyed at stages ﬁithin the approach, could
be identified in contextf\ |

- the evolution of the systems analyst task could be followed to

that point when the current turbulence in the systems development

énvironment demands further changes in the discipline;

. ‘the vauses of the turbulence, and the inter-relationships between
these causes, could be identified. ‘

The second section of fhe chapter was an evaluation of prior
research, in terms of the ohjectives set f&r the study.  This section
shows clearly that this research is built on work done in similar areas.
The characteristics of the research approach (detailed in the next
chapter) are influenced directly by the perceived Niimitations of

previous studies.
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CHAPTER THREE - SRR
CHARACTERISTICS OF THE RESEARCH

In this chapter a comprehens1ve accOUnt is given of the research methods

. used in th1s study. Based on the perce{Ved attributes of the research,

the reasons for the approach taken are idertified and the research is

~ classified in terms of the Ives Hamilton and Davis model (1980, p.921).

The boundaries, assumptions and 11m1tations of the research are stated
and the chapter closes with' a description-of the use of statistics at

various stages in the study. —35 ST oo

3.1 THE ATTRIBUTES OF THE LURRENT RESEARCH

In order to build on the foundations Ia1d by prior research in th1s and

closely related areas, but‘to prevent their limitation in terms of the
objectives of this study (see section 1,5), this research needed the

- f61Towing attributes:

- all significant terms had to be clearly defined{“
-+ focus had to be on the total spectfum of systems analyst job
| responsibilitiesy- )\M ‘ |
“ the skills profile to be i&entified had to be for «the $ystems
analyst of the future; | g |

- the conc\us1ons had to be based on representative, empir:cal data;

- the grouping of required skills had to be 1ndependent of

l
\ i

. traditional systems development 1if 2 cycles, -

\
\
\

w
\
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3.2 THE RESEARCH METHOD
‘The method used to arrivedat,the conclusions of this research are

described in this section.

3.2.1 kTHE RESEARCH PRQ?LEM

Tha“apbficaiion development industhy is in a state of turbulence.
Muitiple issues are influencing the type of computén-based application
sysfems whinh néed to be built andythe way that the %;stems can be built
{see section 2.1.2.3). Part of this turbulence 1§\§nang1ng the role
that the systems analyst. is playing in the systems deve|npment process
(see section 1.4). It is suspected that as a direct consequence of
this role changing, the future systems analyst will require a new set of
'sk11ls. Against this background, th1a research was ;aimed at

1dentifying the skil]s profile of the systems analyst,of the future.

3.2.2 ¢ FACTORS WHICH YNFLUENCED THE RESEARCH APPROACH .
The éppronch taken in this study did not follow the pattern of buiTH%ng
~ an hypothesis from an in-depth 1iterature sunvey which could be tested
by co]lect1ng and analyzing empirical data (e.q. Campbell, 1954, pp.8
~and 86) The reasons for this were embedded in the research itself.
The research strateéy which had to be taken, therefore, was dictated
entirely by the purpose of the study (ses Benbasat, 1953 p:62).  This
section identifies those factors which inf]uenced the research strategy.
(i) A STUDY OF THE FUTURE ‘ :
Because‘thg research attémpﬁe& to idenﬁify‘%he skills required by

the systemsﬁanalyst of the future, obviously no control could be

e
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3.2 THE RESEARCH METHOD " i

The method used to arrivew%t ﬁhe ;%nclusiong of this researchi;?éf
' described n this section. - \/ L
. a ’

3.2.1 THE RESEARCH PROBLEff/i R |
The app]ication deVelopment41wdustry is in a state of turbulence. L
Multiple -issues are influencmg/th~ type of computer~based ‘application

systems which need to be built and the way that the systems can be hujlx
(see section 2.1.2.3).. Part of this turbulence is changing the role
:Vtuat ‘the systems analyst is playing in the systems development process )
(see sect1on 1.4). It is suspected that as a direct consefuence of
this role’ changing, the future systems ?nalyst will require a'new set of
skills. Against/ this background, this research” was aimed at

identifyiné the skilis profile of the systems analyst of the future.

3.2.2 FACTORS WHICH fNFLUENCED THE RESEARCH APPROACH} .
The approach taken in this study didﬁnoﬁ follow the pattern of bujiding
an hypothesis from an‘in-depth Titerature survey which could beVEQSted
by collecting and analyzing empirical data (e.g. Campbell, 1954, pp.8
and 86). The re@;ons for %his were embedded in the research itseif.
The research strategy which had to be taken, therefore, was dictated
entirely by the purpose of the study (see Benbasat, 1953, p.52). This
section idemtifies those factors which influenced the résearch strategy.
(i) A STUDY OF THE FUTURE | -
Because the research attempted to identifyfthe skills required by
the systems‘éma1yst of the future, pbviouﬁIy'no control could be
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exarcised over the emvironment being studied. This automatically
excluded the possibility of experimental manipu]ation‘WMich”is

requlred in a research which mon1tora the change of an independent .

n

L variab]e. . / B

(i1)

IDENTIFYING FUTURE SYSTEMS AHALYSTS! SKILLS

This descrwptive research, which was conceptual amd abstract .n

nature, did not attempt to test ‘any spgc1ch hypotheses or

establish any relationships between variable groupi%in;the I1.S.
environment. Its purpose was an attempt to build the skills
profile of the systéms analyst of the future‘nged On#the opinions
documented in the literature, and the opinions of those inVO1Ved
in the application softwaré, deve]opment 1ndustry (see Kryt, 1983

p.124). ’

4

WIDE RAMGE OF OPINION ‘ N
Opinions on what skills will be required by thé‘syStéms analyst of

5]

the future were expected to differ widé1y (an expectation which

" proved to be corfect (see section 6.2.2.1.2)). -Because the

conclusions of the research were’ based on people's opinions in

this regard, two specific objectives were set:

- data collected would not be accepted at face value;

- steps should be included in- the reséarch p&dcﬁsg which would
help to ensure no s1gn1f1cant mp1n1ons were overlooked.
To meet these objectives, all opinions identified were

tested through comparisons,  This was achieved by building two
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concepfual skills models indepeh&ent]y ofraﬁe another (chapters 5
and 6). The conciusions, of the re#earch were :veached by
'}amalgamat1ng the skills 1den+*fied 1n these two mode]% (section "
7.3 g) -
POSSIBLE UNIQUE OPINIONS IN THE SOUTH “AFF{ICAN JCOMPUTER THDUSTRY |
To enhance the value of the stuuy, a research objeat1ve was set: to
compare and contrast the opinions of those who partiC1pated in the
empirical study (all members of the South African computer
f1ndustry} with the op1nions documentad in fhe 11terature wh*ch 1s
‘primar11y not South Afr1can. ‘Any s1gnsficant d1fferences‘of
opinlon would be an 1nd1cat=on to the South Afr1can 1ndustry to be
aware of: ER
- a possible’ lack of fo%esight;‘
- the possibility that conditions in the Jocal app1ication
" development environment could make the direct 1mport1ng of
~technology into that environment 1nappropr1ate. ‘
For these reasons the emp1r1cal research was done as
independent]y as possible. from the survey ‘of the 11terature.
Certa1n1y no attempt was made to ref1ect npinzons 1dant1fied in
the 11terature in the dimensions of the questionnaire.

o
o

THE NATURE OF THE RESEARCH

The nature of the study is set by ideﬂtifying the ph?adigm‘underlying

the reéeargh, by establishing the characteristics of thé research and by

c]assifying the research approach, : .
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3.2.3.1 THE RESEARCH PARADIGM

“Béqause the study precluded the possibility of exércising any control

[

‘over the environment being studied, thi§‘research could not follow the

well-def fned stepg of a scientist conducting a laboratory experiment.

The parddigm used as a foundation of this study was therefore borrowed

from the organizatiwnal and social sciences (see”e.g.ﬁBai1ey,”1982:and

‘Smith, 1981). By‘taking a lead from Ker]inder (1974, p.379), it was -

ﬁossible,ta identify commoﬁve1emeht§ between this researéh and an ex

post facto study (with the obvious difference that the enviromment could

”ﬁot be controlled, not because the pﬁénomenon being studied had already

‘occurred, but because it has not yet happened).

3.2.3.2 RESEARCH CHARACTERISTICS

As a direct resuit of the paradigm which formed awbase to the study, it
could be established that the research had thé following
characteristics:

(i)  DUAL OBJECTIVES

The research approach of the organizational science, has received

~criticism from some quartery. The‘following assertion is an
example of this criticism: | |

'.vs. the conventional notions of methodological and
scientific rigor that have directed research in the
organizational sciences have been deficient as guidance
machanisms ..., (therefore, the) standards of research
vrigor, although important to a field's credibility,
. need to be suppléemented by another set of standards
relating to the practical relevance or utility of
research.! (Thomas and Tymon, 1982, pp.345 and 346,)
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(1)

fofhe1p voidyéhis crieicism, dual objectives were set: for

this stu&y. These obaect1ves wered .. ‘, .

- to ensure that methodolog1ca1 rigor was followed (e.g. in
the sampling prqgedures, statistical processing. and use of
deductive reasonfég); '

- to ensure that the research was practically relevant in
terms of its value to the practitioner in the I.S. industry.
The dual obJectives (one methodological and scientific, the

other practical) made a major contribution to estab115h1ng the

nature of the reseerch. B

(NOTE: The deﬁai1ed objectives of the research were steted in

section 1:5.)

FIELD STUDY \

Much of the data USed’td establish the findings of tne research
were - empiricdl, cellected using a mailed questionnaire  (see
chapter 4). The questionnalre was used ‘to attempt to establish _
the .opinions of members of the L.S. industry on the skills
required by the. systems analyst of the future.‘ This type of
research is what has been called a FIELD STUDY (Ker1inger, 1973,
p.406), or a DESCRIPTIVE STUDY (Bailey, 1982, p.38). Its
exploratory nature is charaeterfied by an attempt tmmjdentify what
the situation s (o# what it is'likely to becume); In common -
with thisfcategory of research, no effort.was made to identify Or
pred1ct re]ationsh1ps between any entities 1dent1:1ed either 1n

the present or future I.S. environment.
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(i1i) HYPOTHESIS GENERATING

3.

For the mosﬁ part, there were no prior hypotheses to be tested in
this research, nor were there validated measures which enabled

specific cwnstructs to be examined. This research was,

therefore, hypothesis generat1ng rather than hypothesis testing in

nature. (see Baroudi and G1nzberg, 1986; p.547), and estab11shed a
base for further systematic research into the skills required for

future application systehs development (see section 8.3)."

2.3.3.  CLASSIFICATION OF THE RESEARCH

Hhile the course of the research action, therefbre, had to be different

in execution {(and interpretation) from that of a scientist who

exper1ments a similar approach was docwmented by Kryt (1983), and in

certain respects, Pollack (1981).

The specific characteristics which influenced the classification

‘of the research in”respect of the model suggested by Ives, Hamilton and

Davis (1980), were:

it did not involve the use of dependent and {ndependant var1ab1es-w .

it did not involve a specific research hypothesis (or hypothesis

test1ng).

it tended to be descriptive in nature.

"Thesé are the characteristics of reSearch which has been

c]assifieﬁ into the Type la category (Ives, et al., 1980, pp. 921 and

922).
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“3.2.3.4.1 CINITIAL STEPS

3.2.3.4 DESCRIPTION OF THE RESEARCH..

At i 7

The initia] steps in the research requ1red the/uerm 'system analyst' to
be def1ned a"ﬂ the evidence and reasons. for the skills profile of the
systems ana]yst of the future to be quest1oned to he established. The

sk111s required by future systeas analyst were identified by building ~

twn models and comb1n1ng the skills 1dent1f1ed in each
3. 2 3 4,2 THE J0B RESPONSIBILITIES/SKILLS MODEL
The f1rst model to identify the skills required by the systems analyst

of the future was built from empirical data co]]ecced by means of a

mailed questionnaire.

" (i)  EXPERT OPINION

To ensure the questionnaire dimensions were empirically derived,
the participation of a group‘oﬁheXperts in the building and

implementation of 1.5. was solicited. These experts included

’both‘practitidhers and academics. Without prior know'edge of the -

study or its purpose, the expérts were sent three open-ended

questions on the skills required by the systems analyst of the

future.  To ensure that the most value was gained from their‘

opinions, the replies received from this first approach were

formatted inte & set of structured answers to the original three

questions/) The same experts were approached again.
’n1s second approach had two objectives.  Firstly, to ask
t?p’pavticipants to indicate the degree to which they thought each

i
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dimension was_an appropriate answer to the original questions.

The second objective was to ask the experts if - in theif”opiniénﬂ

;Vany,poss%bje answer to the questions had been overlooked during

the first round of opinion seeking.  The replies to this second

approach to the expertslwere used to build a queﬁtiomnaire which
was distributed to a large samplé}of practicing systems amalysts.
*' i
THE QUESTIONNAIRE :
Using the rep1ies‘ from the ekpertg, a questionnaire wasq
constructed ﬁ}th the following format: m e
Section 1 - &n indication of the respondent's cuﬁ?eﬁt Job
responsibilities.
Section 2 - a self-assessment of current skills.
SeétiOn 3 :*a question on methods of building application
softwafe in the future.
Section 4 -~ & question on the systems analyst's job
responsibilities in the future; ‘
Section § --a question on the skills required by the syglems
analyst of the future. ‘
Section 6 - a self-assessment of the respondents’
preparedness for working as a systems analyst in the future.
Section 7 - demggraphic data. Qf?
(See section 4.2.2.2.) S ‘
As a result of a pilot study, changes were made to the
wording ‘in certain sections of the questionnaire.  These changes

made the questionnaire easier to inderstand and simpler to
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$

)

comp]ete.,w

,;

‘ a
The re11ab111ty and validity of the. measuring instrument

' were \estab11shed primarily through the logical  method .of

‘cehstructing-the questionnéire a form of the test-retest approach“ﬂ

and, after the replies were received by caICuiating inter- item

correlatlons (see section 4.3.1).

SAMPLE

“No regi{%er of practising systems ané]ysts in South Africa exists.

Groups of questwonna1res were therefore distributed to the I.S.
departments of a randomly selectnd aample of companies.e These

companies were representative of | industry type, installation size
|

and geogrephic reg1ons. Sen1ov members of the I.S. departmcnts‘

in these companies ware asked to‘distr1bute the quest1onna1res to
practising systems analysts 1ngfheir companies.

I

PROCESSING THE REPLIES | 2
The replies reCeived from the practising systems analysts were

processed in three ways: '

(a)‘ To eStab11sh the representatxveness of the respondent

‘population, the demographic data from the rep11es were
compared to the demographic data of the replies to an

,independently conducted survey.

(b) Respondents' “opinions were compared to identify‘areas of

agreement and disagreement. Attempts were made to

P

establish possible reasons for disagreement.

1



"

‘third level of the ro1eS/sk111s modeT.

Sl

(c) fAreas of agreement. were used to bu11d the Job-responsi=

b111ties/skills model _This mode] was one of the inputs

used to 1dent1fy the ski]ls requ1red by the syﬂtems analyst

of, the futu“e

1
€1

3.2.3. 43 T ROLESISKILLS MODEL

From surveylng the 11terature it became apparent that systems ana]ysts

are expected to funct1on w1th1n djfferent roles (e.g. a‘probiem so1ver,

‘a systems Specifier, a project team membﬂr-(see section 6.2.2)). In-

order to 1dent1fy each of these roles, a record was kept of the

re]at1onsh1ps or assoc1at1ons which systems analysts have as: part of

‘the1r WOrking environment (e.g. with their managers, users, colleagues).

This 11st of assoc1ations was regarded as the first level of the

"roles/s k111s fiode’l (ﬁee sect1on 6.1). ‘
‘The second level of the model was built by deduction. Each

VSystems‘analxst role ‘identified in the literature was associated with

one or more of the level 1 associations (e.g. as a fact fiﬁ&er, the -

systems analyst will need to be an interviewer, a diplomat’and an

observer (see table 6.2)).
(Each ski1l identified during the literature surVey was linked to

the roles in the second level of the model.  Then, if necessary, any

- further. skilis reqU1red for the systems analyst to perform effectiVely
within the roles were deducéd.  This list of sk111s const1tufed the

There was obV1ou51y redundancy and over1apping wheﬁ these

assqc1at1ons, roles and skills were 1inked. Nc ¢ffort was made at this

9
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“the roles/skills model. To minimize duplication and superfluity, and

3 2.3.4.4 1C0MBINING THE TWO MOBELS
‘ The =k1.‘s requ1red by the systems ana]yst of the future were 1dent1f1ed

stage to resolve this,’és it was regarded as a step towards ensuring

“¥hat no future systems analysts' skill had been overlooked.

J

in section 7.3.2 by comb1n1ng the job responsibilities/skills model and

to he]p to avoid any omissions, the following steps were taken:

(i) A .group of occupationa1 categories used to assist students to
choose appropriate careers was identified in the 1iterature (see
table 7.1). ‘

(i1) By linking these occupational categories with the verbs %aken from

the Jiterature definitions of systems analysis, it was established
that these occupational categories were significant to systems

y - analyst activities (see‘tablef7.2). L

' \!
(i11) A factor analysis of the empirical data added credence to the idea

that systems ana]ysis cat be defined in terms of the ocCUpat1ona1

categories (see table 7.3). 7

coﬁbared and contrasted with these categories to identify a group
of ten generic skills clusters (seb section 7.2.2).

(v) A1l the skills ‘iﬁént{fied in this study were combined and

. ¢lassified into fhése ten categories (see section 7.3.2).

3.2.3.4.5 RESEARCH CONCLUSIONS
Because 1t appeared unlikely that any single individual would have

9

(iv) The skills clustering of previously published research was




Y

‘competence in so0 broad a spectrum of skil]s, this grouping of ski11s- led

to tpefﬂdent1fication of a possible new dispensation of job categories

in -the I.5. development industry. r'Hinth'in these job categories

genera11st specialist and essential sk111s were identified (see sect1on
7.8.2).
o

3.3 BOUNDARIES OF THIS RESEANIM L
This research specifically excluded the following:
(i) PERSONALITY TRAITS ﬂ

» No attempt was made in this study’to identify any personality
) traits or‘inhErent personal capabilities whichqmay be required‘by

“the systems analyst of the future.

(iﬁ) KNOWLEDGE BASE ‘
It s aanow]edged that skills cannot exist in isolation and that
\the effect1ve systems analyst requires a base of knowledge from
 which to work (see Vita1ar1, 19859, No attempt was made,

however, to contribute to the gpistemology of systems analysis.

(111) EFFECTIVE PERFORMANCE
There was little evidence in the literature of a clear
understanding of the underlying behaviours which harness systems
analyst‘skflfs into effective performance (Vitalari and Dickson,
1983 p.949).  This research was not an attempt to contribute in
any way to the development of this theme. .

o
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(iv)  EDUCATION AND TRAINING ‘ : o
" While the results of this research w111 have a direct 1nf1uence on
what constitutes appropriate training and education for the future
systems analyst, designing such schedules was outside the scepe of

il

' this study.

3.4  ASSUMPTIONS MADE IN THIS STUD§

The assumptions on which the research was based included:

- that the respondents to the questionnaire”(and, for that matter,
the authors whose work was used) ﬁnderstopd the basic terminbiogy
and used words consistently;

- that the participants in the empirical research would and could
express their considered opinions; i

- that the technological forecast on future methods of systens
deve10pment were sufficiently accurate not to inva1idate the
skills profile based on that forecast;

< ‘that the natire of the work done in small I1.S. departments (i.e.
less than ten emp]oyees) is incons1stent with the main thrust of

J———1
e

1.8, activity (see section 4.2.3.2).

3.5 i LIMITATIONS OF THE RESEARCH

Besides the shortcom1ngs which' reldated directly to the bullding of the
conceptual mode]s (which are detailed in the chaptérs describing the
Jbui1ding of the models (see sections 4.3.3 and 6.4)), it was recognized
that this research had the following 11m1tatwqas: _
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(1

(i

(iv) A significant technological adVaﬁge (or a combination of advances)

)

é

)

A

LW

[\

Norie of the opinions used to build either conceptual model could

be verified by observation. _ The study, therefore, was based on
the beliefs of a small group of pracfitioners,‘academics and

researchers., These beliefs and opinons could not be verified or

substantiated by monitoring‘the actual performance of systems

anaiysts (see Yitalari, 1988, p.223). )

The research did not attenpt to Tink” the skills 1dent1f1ed as
necessary—for the future systems analyst with how these skills
would be used by a person who could be ranked as a 'good! sysiems

analyst.  Any attempt to establish an association between ‘these

skills and a level of performance excellence, was excluded from

the study. )

Although a stringent efforf was made fto base the study in
documented tﬁgé;;;é and prior research, both the building cf the
conceptuga mode1s (in chapters 5 and 6) and the establish1ng of
the Sk1]15 proflle of the future systems analyst (section 7.3.2)
ran the risk of being open to subjective interpretation.
Respbﬁdents to the questionnaire and researchers could have been
work1ng from different menta] sets.  In fact, this Tiﬁitation
cou1d explain some of the broad spectrum of opinians identified 1in
both the empirical work aiid t@e Titerature survey (see Mitchell,

1984, p.70). .

in the application systems development environment could sharply

compress the estimated timescales in the research. Were the

1
techiological advances sufficiently spactacular, some (or perhaps, -
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all) the findings of the research could berinvalidated.

3«6_£l | USE' OF STATISTICS

In this section charactgristics and parameters of the statistical tests
are identified, Qﬂd the statistical tests and‘prOSedures are described..
The data processed were thefgpinions collected in response to ‘the

questionnaire (see chapter 5 éhd-appendix 'Lh.
3.6.1 CHARACTERISTICS AND PARAMETERS OF STATISTICAL TESTS
Based on the nature of the data collected, the details of why @he

particular statistical tests weve done are provided in this section.

3.6.1.1  TYPE OF TESTS USED

‘ . h T !
. Because the opinions of respondents wereXref1ected on a descriptively

anchored five point Likert-type scale (se&&section 4.2.2.2),‘the data

collected via the questionnaires Were'regarded as ordinal in nature
(Siegel, 1956, p.24; Bailey, 1982, p.365; Blalock, 1960, p.13). , .

To ensure that the statistical tests used are as powerful as

possible, there is a school of thought which supports the use of

parametric statistical procedures on ordinal data. Typical of this
school is the opinion of Baroudi and Orlikowski. They write:

'eies vresedrchers are encouraged”tu,Wse the parametric
test most apprupriate for their study and resort to
non-parametyic procedures only in the rare cases of
assumption violation'. (Baroudi and Oriikowski, 1989, p.89).

" Examples of parametric statistics beifig used on ordinal data were

“found in a wide spectrum of relﬁﬁed literature (e.g. Harty, Adkins and
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Sherwood, 1984, p.304p'A1avi, 1985, p.174; Ivancevich, 1983, p.802;
Perez and Schuter, 1982, p.163; Parisian, 1984, pp.46-64).

In this research,chowever, a more conservatiQe approach was taken.
Fo]]oﬁing the lead giVen by a numbef of'authorities, (e.g. Siegel, 1956,
p.26; Blalock, 1960, p.188; Drury, 1983, p.63; Alavi, 1984b, p.561;
Bailey, 1982, p.402), non-pavametric tests were used tb ana]yze'the

ordinal data. This decision had the added advantage of not requiring’

assumptions to be made about the homogeneity of variance or normaiity of

the sample population (see Freund and Williams, 1977, p.361).

15

3. 6 1. 2 RELATIONSHIP BETHEEN SAMPLES

,f In every case that a comparison between group opinions was made; it was

hased on the assumption that the groups represented independent samp]es.
This was concluded because: “ % i
(i) each sample was drawn at vandom from different populations;
(ii) there was no eV1dence that the samp1es were related or matched; Y
(i11) in each case the samp1e populations here of different sizes:
(See Siegel, 1956, pp. 61 and 95.)

‘ \ “
3.6.1.3 " TIES IN THE DATA : )
Some sources claim the presence of a high prbportién of ties in the data
result in certain non-parametric tests being invalidated (e.g.
Mann-Whitney U Test (Blalock, 1960, p.201) and Spearman Rank Correlation

* (Blalock, 1960, p.321). In this research the opinion f611OWedris one

2

expressed by Siegel, Nhén describing an examp1e of the use of the
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Mann-Whitney U Test, he writes: | ” S

o
*As this example demonstrates, ties (in the data) have.only a . .
slight effect.  Even when a 1arge portion of the scores are . .
tied ... the effect is practically negligible.’ (Sxegel,

° 1956, p.125). 5

In spite of the ties in the data, therefore, opinions were

1

vompared using the Mann- wh1tney and Kruska]-Wa111s tests (see section .

5.2).

3.6.1.4 | THO-TAILED TESTS

Because identifying the direction of the differences of opinion was not
of primary concern, in each tase two-tailed tests were used (see Siegel,

1956, p.13).

.3.6.1.5 _ LEVEL OF SICNIFICANCE

It was. noted that there is a restra1nt on sett1ng the 1eve1 of
sign1f1qance too low because the sma]]er the probability of rejecting
the true hypothesis, the larger the probability of accepting a false

hypotﬁasis, particularly if the sample size is small (see Freund and

Williams, 197%, p.284). To limit any differences detected as being due |

to chance to less than 5 times in a 100, the level of significance for

Il .
most statistical procedures was set at 0,05. Sometimes it was

‘necessary to conduct pepeated tests on the same data (e.g. when

comparing the opinions of the grdwps within tﬁe sample population).

Hhen this was necessary, it was acknowledged, in spite of views to the

cantrary (e.g. Johnson, 1984, p.502), that the probability of detecting

differences due to chance would increéase, so the level of significanee
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was decreased'acﬁording1y, usually to 0,01 (Brownlee, 1965, p.300 and

pp.316-318).

3.6.1.6  DEGREES OF FREEDOM

In each case, the degrees of freedom for the test being conducted was

taken from the“output of the statistical 6ackage‘used (see section

3-603)i

3.6.2

o

STATISTICAL TESTS AND PROCEDURES -

Statistics were used in-this research in four ways:

(1)

(i1

(i1

)

4

1

).

Descriptive statistics were used to indicate the location and

spread of the data. »

Statistics were uéedi@ﬁ compare‘the‘opinionswdf the experts énd

the practicing systems ana\ysts. These comparisons were made berﬁ
dimension’ per question in the questionnatre (see section 5.2).

In each case, the‘degree of ‘confidence with which the opinicns of

the individual groups could be regarded as representing the

opinion of the sample population, was determinéd. Consequently,
each person's Opfhion on each item was used to determine the
extent to which the groups disagreed om each is?ye (Alavi, 1u84b,
p.560). ‘ w ‘

Thie re1iabi11ty and validity of the questionnaire as a measuriwd

instrument was tested by calculating inter-item correlations.

(iv) As”part;of the processkof 1dentifying a new set of generic skills

¢lusters, factor analysis was used as a descriptive tool.

&
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3.6.2.1 DESCRIPTIVE STATISTICS
Besides providing full details of the raw data collected in response to

the questionnaire (see appendices 'H' and 'I'}, descriptive statistics

were used to provide ‘anm. 1nd1cation of the dispersion of opinions

o

expressed in the responses. These descr1pt1ve stat1st1cs included:

- frequency counts, . .
- median, upper and lower quartile scores, -
- percentage based frequency t&b]eé.v 1

Descriptive statistics fro& all the feSponses to sections 4 and 5
of the questionnaire‘ are given in appendix 'K' while important
comparisons and distributions are included in various places in the text
(e.g. tables 5.5 and 5.12). No attempt has been made in the{bercentage
based frequencygﬁab]es to ensure that the count stms to exactly 100%.
* The figures presmnted were taken directly from the output From the

”-+atistica1 package (see sectiom 3.6. 3)

3.6.2.2 TESTING OF OPINIONS
The opinijons of ”grcups of respondents‘ to the questionnaires were
compared and contrasted.  This analysis of variance was donme for each
dimension of the questionnaire. For each test: M
THE NULL HYPOTHESIS (HO) was that therg\was no difference of

opinfon between the samp1e groups (i.e. the groups couid not be said to
d1sagree), ’

~ THE ALTERNATE HYPOTHESIS (Hl), therefore, was that a difference of
p1n1on could be identified, and that the groips could -be said to

I
i
\
I
i
|
i
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d1sagree. .

\
S l
i

i
i
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Two separate tests were used fo test the hypotheses (and in each

. case the characteristics and parameters described in section 3.6.2.1

!app11ed) '

- The Mannwwhitd@y‘u Test wés used in each case when the opinion of
2 groups were being compared (Siege1‘ 1956‘ p,116; Vitalari and
Dickson, 1983, p.951; Alavi, 1984b, p.561).

l‘e Because of its versatility and that it doés not requ1re equal

sample s1zes}(and in spite of its recognized limitations (see e.g.

Miller, 1981;(p.¥68)), the Kruskal-wallis Test was used to compare

the opinions of more than two gréups in the sample population

(Siegel, 1956, p.184).

3.6.2.3 INTER-ITEM CORRELATIONS

An inter-item correlation was done between &11 the variables in sections
2, 3; 4 and 5 of the questionnaire (see appendix 'L'). These
correlations were used to demonstrate the re11ab1l1ty and validity of
‘ thevguest1onma1re &s a measuring insurumen ‘vee section 4.3.1). The
stféﬁgth of the re1ationship between these {tems of data were indicated
by using Kendall's Tau B (Blalock, 1960, p.321; Bohrnstedt and Knoke,
1982, p.296; Hamilton and Ives, 1980, p.10; McKeen, 1983, p.56;
McCal] 1970, p.314; Danziger anduKraemér,‘IQBQ, p.231)..

3.6.2.4  FACTOR ANALYSIS

fe s acknow]edged that factor analysis is a parametric statistICalyﬁﬁ

prwcess (based on the calculation of rz), and it is conceded ihat in

this study the sample size (n = 159) tended to be small in relation to

i
if
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the number of variables processed (m = 58).. Theré is, however,
i) ‘
evidencé in the Titerature of this techiiique-being used in similar.

circumstances purely as a descriptive téchnique, with no inferential

“connotations (see e.g. Bailey, 1982, p.353; Ives; 0lson and Baroudi,

1983, p.789 and Mahamood, 1987, p.310). A description of exactly how

the technique was used to support a process of identifying new systems

analysts' skills into clusters which are independent from a traditional

‘o} a perceived systems development life cycle, is given in step 3 of

\

section 7.2.1.

3.6.3 STATISTICAL PACKAGE
A1l statistical calciilations were compuﬁéd on an IBM mainframe using
Release 5 of SAS Institute Incorporated's Statistical Analysis System.
3.7 SUMMARY OF THE CHAPTER. .
In this chapter'the characteristics of the research programme were given
to provide a comprehensive account of the research methods used in this
study. ” ‘ S }

| The attributes of the research were established by building on the
foundations of prior research done in this area and other closely
related areas. ”
¥ The research problem was Elear1y stated to emphasize the
importance, to préctitiwwérs and academics, of knowing the skills
profi!e of the systems analyst of the future. | )

The factors which determined the research approach were identified

and theiﬁ influence on the choice of research straﬁegy were noted.

/
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. and Davis, 1980, p. 921))

These factors were ultimately ‘the reason for choosihg a research
paradigm from the social sciences and the characteristics of the

research were a d1rect result of this ch01ce.

Although the research did not follow the familiar pattern of -

hypothes1s testing, it was possible to classify the study into the Type

"la category of the Ives, Hamilton and Davis model (a category into which

29,6% of the research they identified could be placed ([ves, Hami Tton

The next section of the chapter was details of the steps fo]]owed

to build the two conceptual models and the process followed to identify

the skills profile of the future systems analyst. This was followed by

a description of the steps taken to group these skills into clusters
which are independent of a systems development 1ife cycle.

The chapter closed with detaf]s of how statistics were used to
ana1yze the emp1rica1 data co11ected during the study and to support

some of the deductive reasoning in the research T

T

G
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CHAPTER FOUR

THE EMPIRICAL STUDY: DATA COLLECTION ‘ ]

4.1 INTRODUCTION TO DATA COLLECTIGNH .
The next stage of the réseafch was to use a‘foundatioﬂ‘of“prior research
to huild the first of the systems analysts' skills models. 1%is mode]
was based on the opinions of a sample popu]gtion of experts and systems

analysts in the South African computer industry (see figure 4.1).

i)

x8 ey
e ¢ T
wud )
woe. Wl
N
|
. o’ 1 7 N
4 7y \
: - LI \
- inibel moain > . /f FIa i - =
Freye ] WRT NS ;7 i A
P wis i = o o Caroorm ‘
. ] o
] TR
nasei
[
-
=D

FIGURE 4.1

This stage of the research in context
: i
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Details will ve éngp of p?W'the queStio&naire was built andQ B
distributed to the sample population. An effort will be made to
establish the degree of conf1dence with which the opvn:ons used to bu11J
this model can be regarded as representative.

The chapter has two sect1ons'

- co11ect1ng the data.

- evaluat1ng the data co]]ection procedures. used.

4.2 COLLECTING THE DATA ]
The empirical data uséd in this research was collected using mailed
- questionnaires. This section describes:

- the objective of the questionnaire, o

1

_ the steps followed in the construction of the questionnaire,

- the structure of the qwestionhaire,

- the distribution of the questibnnaing,

- the response to the qﬁestionnaire.

The steps followed to conduct this emp frisal survey e presented

diagrammat1ca1]y in figure 4.2.

4201 OBJECTIVE OF THE QUESTIONNAIRE

The objective of the questionnaire was to gather the opinions of a Targe

popitlation of practising systemé analysts.on the skills required by the

e,
A{-

systems apalysts of the future.

4,22 ~ CONSTRUCTION OF THE QUESTIONNAIRE

]
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fteéhno]ogical environment are uncertain, wfdeiy divérgépt views
rega}ding the future‘skiil requirementgffor‘Systeﬁsﬂanalysis were
anticipated. In an effdrt to‘estébiisﬁ some form of conseﬁshs ds a
basis for the research (and to avoid personal b1as and a S1ngle -
‘perceptaon) a small group of experts was approached to provide the
dimensions which formedﬂthe basic structure oﬁ\the‘questionna1re,, Th1s

~section describes:

‘- collecting expert opinwon
om the structure of the quest1onna1re .
- evaluating the questionnaire in a pilot study.

4.2.2.1  COLLECTION OF EXPERT OPINION
The opinions of a group of ekperts directly fnvo1yed‘in‘the procéss of
‘application software development Were‘gathered ta‘prooide the dimensions
6? the major part of the questionnaire. This section describes:

- identifying the sample of experts; |

. collecting expert opinidnt rouﬂd one,

- collecting expert opinion: rotind two.

4,2.2.1.1 SAMPLE OF EXPERTS |
The initial step in gathering the empirical data was to make contact
' with a small group of experts who werayknown’to be  directly involved
in the deve1opm9ht of computer-based applications, These experts,
jdentified in 'The 1985 South African Who's Who in Computers‘ (Systems,
‘May 1985) fell into two categories.

The first Category. the PRACTITIONER experts, were a. random
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se]ect1on of those personne] named who indicated that they vere 1nvo1Ved
: 1n  the management of bus1ness application software development. A
total of 34 experts was 1dent1f1ed in this group.

The secégd Cutegory, the ACADEMIC experts were 1dent1f1ed thro
 being the leading academ1rs in the field of Bus1ness Information Rystems‘
’at South Afr=can Un1versit1es. There were 13 partic1pants in this
group (see table 4.1). k
4.2.2.1.2  COLLECTING EXPE’RT OPINION: ROUND ONE
As a means of diminishing some of the negat1ve psychological factors of
face-to-face discuss1on (part1cu1ar1y the distorting effect of the
maaor1ty opinion, dom1nat1nh persona]ities and group compu]s1on (Perez
and Schuter 1982 p.160), the experts were approached via a mail-shot.
In Septembnr 1985 each expert was sent an epranatory letter, a list of
definitions and three open-ended questions about the future role of the
systems - anaIyst in bUSIHESS app]1cat1on software development (see
appendices 'A' and ‘B‘). ‘ﬂ .

To help focus the eXperts thoughts on the skills required by’ the
systems ana]y%t of the future, the three questions were asked in a
specific order. Firstly, thg experts were asked to ident1fy the"
methods which they thought w061d be used in the future to develop
computer-based systems., In the second question the experts were asked
to identify the expected Job resﬂons1b11it1es of the future systems
ana]yst” The final question asked the experts to Tist the necessary
sk411s which will be required by thw systems ana1yst of the future w

L

perform these job responsib11|ties.




To help maintain the momentum of 'the research p?ogramme, the
| experts were asked to reply to the questions by the end of September
1985. By this dead-,1ne, rep]ies were received from 6 academics and 16

practitioners (see table 4.1). Th1s constituted a 47% response-rate.

B
o]

TABLE 4.1 ‘ ‘ § o
Details of expert participation - ‘
Practitioners Academics Total Percentage '

Number identified ¥ 34 13 4 100%
Round 1 replies = 16 6 22 47%

“Round 2 replies 23 9 32 68%

]

A tofal of 60 skills, covering a br&ad spectrum of capabilities,
was identif1ed from these rep]1es.  These skills are listed in table
4.2, An analysis of these rep11es high-1ighted the following problems:
(i) More than half the skills were identified as necessary by Jjust one

person (11 skilfs by single academics and,22 skills by single

practitioners, 'giving a total of 33 skills identified by single
individuals as beiﬁ@ required in the‘future by systems analysts).
(i1) A total of 42 of the 60 ski]¥$?wé}e mentioned . hy one or more .
individuals from one of the groups of experts, but by no-one from
the .other group (13 skills didentified by academics and not
practitioners, and 2§ skills mentioned just by practitiongrs but

not by academwcé) N
(i11) Significant dlfferences were fourd in the amount of t1me and

effort given by the experts to replying to the questions. Some

: pephes vere hand-written on the orig1na1 question paper, while
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(iv)

o™

one vreply was thé abbreviated minutes of a management“meeting
0

"

called by the experﬁ\to discuss the questions.
it was not alway§ac1}ar whether the experts were using some of the
key words in the study consistently (e.g. it was ﬁot certain if

each respondent who suggested that the future systems analyst

'should have communication skills would have regarded interviewing,

verbal communicating, report writiﬁg, prébentatidn preparing,
teach1né, etc. as be1ng equa]]y important).

There was no way of knowing the sfrength of the respondents‘
op1n1ons. It was poss1b1e that a skill was identified because it
was regarded as def1nite1y requ1red becuuse it may be requ1red or
because it could be ’good to have it under certain specific
circumstances.

These problems made collating the data without making assumptions,

impossible. It was. decided, therefore; to approach the same group of .

experts again to.ask them to c1arif§xthe1r first set of answers.

4 2.2,1.3 COLLECTING EXPERT OPIVION‘ ROUND ™HO -
{rhe data ‘collected from the - 1nitfa1 approach to the experts was grohped .

5n+o the catégories USed in .a swmi]ar study (Crocker, 1984, p.68) to

prOV1de more structured answers to the origina] questions. The experts

%ere asked to confirm the significance of each of the possible answers

and, if necessary, to make comments about each question or introduce any

new variable which they feit ﬁad been overlooked in the previous round.

The second approach to the or1g1nal1y identified experts was made

with a return date for mid- NOVember 1985, It was ericouraging that the
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response rate to this segénd approach to the experts (68%) was higher
than that achieved in the initial approach (see table 4.1). Perhaps the
participants found it easier to réSpond to the less open-ended

&

questions. - n . ) /
The frequency counts of thelrep1ies received is giVenf&ﬁ appendix
'C'.  The median scores of their opinions on the skills required by

future systems analysts is given in table 4.2.

THese data were used directly in the structuring of the

quesiiog%aire to be .sent to a sample groupu of practising systems
e . i :
analysts.

I

4.2.2.2 STRUCTURE OF THE QUESTIONNAIRE (See appendix 'a')

“The questionnaire was designed to ensure that respoﬁdents:

(1) ‘were, in fact, practising systems analysts;

(i1) were given the opportunity to follow a particular train of thought

to focus their attention on the skills required for the future

systems analysts;).\

(111) were able to record their opinions on a descriptively anchored

five point-Likert-type scale (with scores alternating in direétfon
at least per section);

(19) where appropriate.”weée provided with an OTQER category to include
dimensions they felt had been overlooked prayious1y.

The quéstidnnairg had the fo]ioWing sevéh sections? :

Section 1 « This section was desiﬁned to iaéntify the respondent's

g“chrhent Jjob activitigs. ' This informéfion was used to ensure that

!/
. P i o - ) o : R .
oily data from respondents who were currently practising systems

('9" “‘ }j) ' [ E \7
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analysts were included in the reéeqrch.h

Section 2 - The objective of this-section was to attempt to identify

the réespondent's current systeims analysis skills. (The dimensions

“n this section-were the same as those used in section 5, but the
wording was different, they were presented in a different order
and- they were scored randomly in alternate directions).

Section 3 ~ The question in this section was designed to focus the
participant's attention on the metﬁods and tools which will be

g\ used in the future development of computer:based application
e i

“systems.

Section 4 - This question asked the respondents to give their opinion‘:

of future systems analyst's possible job responsibilities.

Section 5 - In this section the participants were asked to give their

o

opinions on the importance of a range Jf skills which may he

needed by the ‘systems analyst with thé@ Jjob responsibi]ities
identified in the previous section,

Sect1on 6 - Th1> single question was an attempt to determlne how
prepared the respondents felt they were to perform effect1ve1y as
systems analysts in the future.

Section 7 - This ;section was designed to capture d@mographic details

about the Earticipants.

[

NOTE
(i) The dimensions of sections 3, 4 and 5 were taken direct]y from the
replies received to the questions put to the experts in 'the

previous step in the research programme.
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@ (ii) The categories of organizations used in section 7 jwere taken from

Miller, 1978, p.602.

4.2.2.3 ~  THE PILOT STUDY

? -
4%2.2.3.1 DESCRIPTION OF THE PILOT STUDY

@ypilot studx, mirroring the procedures of the main study, was conducted

during April 1986.  The group of 16 people who participated in the

exercise was made up of 7 senjor students énd 9 practitioners from two

differeﬁt companies. A verbal explanation of their role in the

research programme was given to the participants. Each participant was

then handed' the questionnaire, a covering letter and a 1ist of specific

points to consider when completing thé questionnaire (see appendix''D!).
Those participgting in the pilot study were asked to provide

commerit on the following points:

(i) The time it took to complete the questionnaire,

(11) The effectiveness of the format and wording of the questiohs in
procuring the required infcrmation. N

(i11) The problems ¢ncountered from reversing the direction o% scoring

of dimensions. - o

4.2.2.3.2 RESULTS OF THE PILOT STUDY

The results of the pilot study showed that the questionnaire was long,
- but not too Tong and that few or no problems were encmwntered‘resulting

from the reverse in the direction of scoring of dimensions. (Later both

the findings were found to be questiomable. During the main study,

respondents complained of both the questionnaire length and unnecessary

confusion caused by reversing the scoring directjons.)
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TABLE 4. 2

Systems Analyst skills identified by experts as being required in the
future, with/median scores (1 = not required; 3 ¢ could be requwed, §

= definitely required, n=32},
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TABLE 4.2 .

Systems Analyst skills identified by experts as being required in the

future, with median scores (1 = not required; 3 = could be required; 5
deﬁmtely requrr’ed. n=32), *

Develbpment: Tools/Methods . Analyals
Detarmining Appropeiste Develcpment Evalisting Exfiseing Procedires
Methods 1
o Thinking Logically
Materaining Afpeopriate System -
Gontgals Problan Solving
Dtbeu!n\rq Apcopriate Systam - AMcting as Change Agent
Security .
fact Pinding

Praloating Softwate Packages

usiny Struckured Anaiyain Methods

Uning Atkcmited Systems Develoment
Methods

s
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) - Deteceining Telecamitrd eablon
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Pispoct Writing Strateqle Planning
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Teaching ’ Building Campetitive Pm!.t:lmu
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(i)

) I\
P \
UNCHANGED DIMENSIONS . \

There appeared to be a number of dimensions wh1ch could) be
expected to reflect the same opinions by a substantial majori of

respondenté (e.g. the need for verbal communication ski1ls’9nd the

need for skills in business activities). Because of the nature of-

the reséarch (see -section 3.2.3), these dimensions were retained
in the final questionnazire ih order to measure the strength of

agreement across respondent groups (se¢ sections 5.2.1 and 5.3.1).

DROPPED DIMENSIONS o
/“~

Four dimensions were dropped from sectlon 5 as a direct resu]t of

the pilot study. The reasons for excludzng *hesp dxmenSions, are

stmmarized in table 4. 3.

TABLE 4.3

Dimensions dropped as a result of the pilot study.
DIMENSION c REASON
Using computer networks o Amb iguous
Costing o Ambiguous

Not regarded as:systems
‘ analyst skill
Decision making . Duplicate

Managing change

(111) ADDITIONAL DIMENSION

One additional dimension was included as a result of the pilot
study. . It was suggestéd that the skill of building systems
which can be audited be included in the group of auditing skills.

114
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(iv) REPLACED DIMENSIONS

Those participating -in the p11ot study suggested that two

dimensions in section 5 be yeplaced:

(a) ‘'Using techniques associated with databases' was changed to
'Designing logical data models’.

(b)\"Applying information technology' was changedfto
'Determiniﬁg specific users' information réquirements'. .
The above changes were made to the questionﬁaire before it
was used in the main study (see appendix 'G'), but the data

* collected in the pilot study‘ﬂere excluded from the sample

of data processed.

4. 2 3 DISTRIBUTION OF THE QUESTIONNAIRE

The quest1onna1res were to be distrxbuted to a sample population of

aractising systems andlysts. There Was, however, a problem. No

regisfer of pract§sing systems analysts existed. Te overcome -this
problem, a combination of the approaches wused by Crocker (1984) and

Benbasat et al (1980) was followed. This approach had five steps.

(i) An effort was made to identify the total population of systems
analysts in the Soth African I.S. industry.

(ii) The total popu]atjon of companies which employed I.S. personnel
with the responsibility of developing and implementing
comiercially orientated computer-bas;é systems, was identified.

'(111) The distribution of systens anaiysts across these companles wWas
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(iv) The total number of questionnaires to be mailed was determined by
selecting a sample population of companies and varying the number -
‘of'questionnaires sent to each group of companies (depending on

the number of I.S. staff emp]oyed by the individual companies).

{v) The questionnaires were mailed to senior staff members of the 1.s.

departments of companies in the sample population. These senior
personnel were requested to distribute the questionnaires. to a

s@lection of systems analysts in their organizations,

4.2.3.1 ESTABLISHING THE EXISTING POPULATION OF SYSTEMS ANALYSTS

Because no register of practising systems analysts existed, not only

‘were the names of the people from whom the sample population was to be

drawn unknown, but other sources were needed to establish the tbta] , L
populatibn of systems analysts. .

Two sources were identified which provided an indication of the
approximate size of the existing population of systems analysts in South

Africa.

(1) PE/CPL SALARY SURVEY
Staff shortages identified in the 1984 Sé]ary Sur@éy (P-E, 1984,
" p.8) provided‘numberQWOf personnel required by the South African
computer industry in varjous 'analyst' categories. By combining
these categories (see table 4.4) it could be assumed that the
expected population was approximately 1 800 systems ané]ysts for
1985,
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(i1)

TABLE 4.4
Number of analysts (all categories) in the South Afr1can computer

_1ndustry, 1984 (from P-E, 1984 p.8).

HAVE NEED

Systeris A‘na1ysts ) 536 680
Business Analysts , 147 - 183
Analyst Programmers 727 " 899
Totals ‘ 1410 1 762

NATIONAL PRODUCTIVITY INSTITUTE REPORT

The figures in table 4.4 were supported by those given in the
National Productivity Institute's r?eport on the South African

: computer“ industry. In this report it was claimed that there We‘ré

1 800 systems analysts in the industry in 1983 (and the numbers
were required to grydv‘;’)“ at a rate of 120 per annuin (NPI, .1983,
p.213). - | o |

While these figures gave some indication of the total

- population of systems analysts in the South "African computer

industry, the problem of not being able to identify them direcﬂy‘m

(for the purpose of sampling) still vemained,  The first step
taken towards overcoming th1s problem was to identify the

companies which employed systems, ana)ysts

7
R
i

4.2.3.2 IDENTIFYING THE POPULATION OF C‘O‘M‘PANIES EM#’LO‘YIN‘G SYSTEMS

o N

ANALYSTS ki

Three types of organizations which employed systems analysts were
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identified in the 1986 Computer Users' Handbook (see table.4. 5)
- companles with in-house I.S. departments;
- bureaux. and software hauses; .
- “companies offerlng LS. consuitiné\ser@jces.
1t was recognized that this 1ist frdm’the Coﬁbuter Users' Handbook
was incomplete because information is volunteered to the publishers.
Soime organizations, for example those in the géVérhment‘sachr, Wef%;paf"f
jncluded on the list (see section 4.3.2, Potential Problem g??« <
Not all the compames Tlisted in the Computer Users' Handbook

automatically qualified fow inclusion in the population froim which the
sample was selected. To he1p‘ensure that people who part1¢1pated in
the research were thésg“with the relevant background, job
responsibilitiés and insight, the criteria below were used to_exe]ude
certain organizations from the sample population:
(1)  Any éompany which employed fewér than ten personnel was excldded

(because the possibility existed that the nature of the work done
~in these very small environments could be inéonéfStent with the

marn thrust of 1.5, activity (see Further Research in section

8.3. 3)

Both in-house and consultancy groups which did not indicate that

pars
—

their employees were inonVed in the development of commercially
orientated applications were excluded (because this research‘
concentrated oh the role of the systems analydt 1n the busxness‘
environment). Lo .
{ii1) CEn;u]tancies not offering 'a complete DP service' were nl.
regarded as part of the sample poptlation (because they might not

o
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~ have had ‘pefsonnel employed as%systems ana]ysts).
X i o -,
© (iv) Bureaux and software houses not offering ‘systems analysis and

design facilities' were also excluded from the sample populdtion

(because there was the pog;iﬁq1ity‘that they did not have people

employed as systems analysts).

. As a result of this cheenimg process 287 companies“with in-house
1.S. departments, 11 consultancies and 85 buréylix/software houses who
employ systems analysts, were identified (see table'4.5)ab
8¢,E?E - . B "
4.2.3.3 IDENTIFYING THE DISTRIBUTION OF SYSTEMS ANALYSTS ACROS

. COMPANIES |
Although the types and number of brganizations which employed syétems
~"'a‘na'ly'sts could be identified (see section 4.2.3.2), still no detai1§
were available on the number of systems analysts who worked in each
grdup‘of companies.  Ta overcome this probiem a lead was taken from
- Crocker, He quoted “a study byvthe”lnstitute of Manpower Studies

Ty 3 i 2
'.oos showed thathuhe number of systems analysts employed by
any individual organization was directly related to their
totgl,establishment for computing personnel' (Crocker, 1984,
. p‘4 L3 -

which:

P

Based(pn these findings, jt_was concluded that the distribution of

systems analysts acrpssﬂthéféategories of comparnies would follow the
\)55 “ Ve L
number of I.S. personnd1 employed within each category. These figures

were available from the 1986 Computer Usiys' Handbook. Once the

exclysions (identified in section 4.2.3.2) had been made, it was found-

that approximately 80% of the I.S. personnalllers employed in in-house

s
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A compamsrm of the percentages of persorinel employed and the

percentages ‘of installations across 1.S, department sizes (from 1986
Computey Users Handbook )
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1.S. departments, about 5% by consultancies and the remaining 15% by
bureaux and software houses (see table 4.5). It was assumed,
I . o ’ L.

therefore,” that the distribution of systems analysts across the

categdr1es of comipanies would follow approximately the same ratios.

The companies W1th in<house I.S. departments presented a further .

problem. When the numbev of companies in this category was' sub~divided
into groups (according to the number -of personne] employed) it was found
that: ' . .

- the majority of companies (76%). had relativély small I.S.

departments of between 11 and 50 employees.
- the majority of staff (36%) were employed by the relatively larger
' I §. installations of above 130 emp]oyees
(See f1gure 4.3.) '

4.2.3.4 DETERMINING THE NUMBER OF QUESTIONNAIRES TO DISTRIBUTE

It was decided to provide approximately 20% of the practising systems
analysts in South Africa with an opportun1ty to supply input to the
research This Qrequ1red the d1strihut1on‘ of approximately 400

questionnaires (see section 4,2.3.1). To help ensure tha%‘the sample

population was representative, the questionnaires were distributed fn

proportion to the number of staff emp]dyedvhy the companies in each

category identified. ' (Determining these proportions in terms of the

number of companles in each cdtegory would have resuited in a bias in.

favour of the systems analysts working in the sma]ler conpanies (see
figure 4 1)) Y ‘

L

Bevause of the disproportionate ratios between the number of

ot |

W
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companies’and the number of systems ana]ysts:employed by the companies
in each category (see table 4.5), two steps were taken:
(i) A d1sproport1anate stratified sampling technique was used in each

category (Bailey, 1982, p.105). This resulted in 131 compan1es Y

being sélected from a total populat1om of 383 {see tadhle 4 5).

(1) “The number of questionnaires sent tofcach company ranged from-two
” to six, depending on the number of I, S. personnel emp loyed by the

company (see table 4,5),

In total 406 questi&nnafres Were maiied, of which 317 wera sent to
cdmpanies with in-house I.S. departments, 33 were sent to coﬁsuftancies
and 56 to bureaux and saftware houses. This distribution pattern
approximates the distribution of I.§5. pérsonnel across thesé categories
(see table 4,5). | “ ‘

TABLE 4.5 | \
Sample population of Companies and number of guestionnaires mailed

ORGANIZATIONS NUMBER APPROX SELECTION NUMBER  QUESTIONNAIRES
COM-  PERCENT SELECTED PER TOTAL

PANIES STAFF COMPANY

i)

In-house I.§. Dapartments

1l « 50 employees 219 25 1in 4 58 2 110
51 - 90 employees 3 15 1in2 17 5 5t
91 - 130 employees 16 10 ALL 6 3 . 48
over 130 employees 18 30 AL 18 8y 108
Consultants i1 & ALL 11 3 33
Bureaus/Software Houses 85 15  1in6 14 & 86
fotal 38 10 0, 13 £06

8
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4.2,3.8 MAILING THE QUESTIONNAIRES

\‘Quest1onna1ves were mai1ed 1n batches to senior personnel! in I. S

departments in the sampIe populatfon of companies in mid-May 1986. A

' covering letter to the seniur members ﬁf ;staff axplaxning their role in

the distribution of the questionna1res accompanfed each ‘batch (see

“append1x HABN Attached to each questionnaire was anotlier Tetter

(addrussed to the perspect1ve partxcipant) and a self»addressed, stamped »

envelope (see appendices 'F' and 'G'). The returh date for Tesponses
was set for 6 June 1986, ‘

Because the gquastionnaires were designed to ensure anonymity,

respondents who Were partitulariy "interested in the research were

invited to wrwte under separate cover to 1ndzcate that they wished to be

sent details of 1nte”1m results. ‘

4.2, 4 RESPONSE TO THE QUESTIONNAIRE
The frequency distributfon for each dimension of the questions in

section 4 andjsactxon 5 of the questionnaire is given in appendix 'K'.

In this section detai]s are giVen of tﬁé”response réte and the steps

taken to efisure that the data could be regarded as rapresentung the

opinions of the aamp1e popu)at1on. R \

tiy o
4241 THE RESPONSE RATE -1
By the< June 1ﬁ 36, 169 questxonnaires hga been returned. Of thesef
seven were COmQWeted by individuals whe 1ndicated (10 section I of the
quest1onnaire) Lhat they were not practising systems analysts, and f1Ve
replies were 1ncomp1ete. A1I 12 of these replies were excluded from

.
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the sample processed.  Later a further six replieé were received, but

because 1rocess1ng of the data had commenced, they too were exc]uded

from the d\ta processed (see table 4. 5) Lo h . ,
TABLE 4.6 o
Details of the replies received to the ma11ed quéestionnaire )
* Number of questionnalres distributed ‘ © 406 (100%) o
Replies received . b
- Incomplete 5
Completed by wrong group K 7
Late ' 6 .
" Total replies excluded ‘ 18 (4,4%)
Total replies processed P 159 (39,2%)

Total replies received - 177 (43,6%)

The effective response rate of 39,2% compared favourably with
those of similar studies (see fable 4.7) and was regarded as adequate

for ihe exploratory‘naturelof the study.

TABLE—4,7

Published response rates to mailed questionnaires in similar studies
STUDY - NUMBER OF - - RESPONSE Rm“ts

QUESTIONNAIRES v

DISTRIBUTED £

Crocker, 1984, p,13 739 L 3,6
HamiTton and Ives, 1983, p.3 , 291 , 37,8%
Rivard and Huff, 1985, p.92 1074 40%
Sumner, 1986, p.199_ ’ ,  -55 43%
Langle at &1., 1984, p 275 AS ™ 500 . 14%
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4{‘\2 4.2 THE - REPRESENTATIVENESS OF. THE RESPONSE k@
Although it was recognized that non~respondents 1nevy$ab1y 1ntroduce an
element of hias into emp1r1ca1 research (Mcdei]l, %975 p.37; Behr,
1983, p. 156){‘determ1ning the opinions of the non-respbndents of this
questionnaire proved difficult. There were three reasons for this:
(i)” The actual sample of systems analysts was not known (see section
4,2.3); o ” . .
(11) Each questivnnaire was distributed through a third person and éhyr“
furthercapproachés to the saﬁple would agéin héQe td‘inconvenience
that third person; ‘ W : . @\
(1i1) The veplies weré anofiymous,’ ss the respondents could notkpe‘
identified (see Bailey, 1982, p.175)r ‘
ConSequeh£1y, testing the extgn% of the rESpoﬁée bias took‘thei,”
following forms .
- attemptéﬁ person-to-person telephone calls;
- a comparison of demographic data from this research with that of
an independently conducted survey;,“ .
- a comparison of the opinions of early and later respondehﬁé,
4.2.4,2,1  TELEPHONE CALLS TO NON-RESPONDENTS
Efforts were made to speaﬁ‘to ten non- respondents directly by telephohe
(seVen in the PWV arsa, two in Cape Town dind one in Durban) After
numerOUs calls, contact was, made with on{y two non~respondents (both in
the PWV area) both of whon sawd they forgot to reply to the
questionnalre becaUSe\of pressure of work,  The trivial nature of the

N
evidence collected usi\\\¢th1s approach (compared with the effort and

) b

\
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i . i ‘ .
costs involved) resulted in the data collected being dismissed as:

inconclusive. No further attempts were made to make direct bntact with

the non- respondents. .
N N T
e ) ' Yo .

o 3 b
4.2.4.2,2 "COMPARISON OF DEMOGRAPHIC DATA WITH AN INDEPENDENf\SURVEY

Ta he]p estab11sh that the™ nan—respondents were a random sample.

(Shipman, 1981 p.60), some of gﬁévdemograph1c data of the respondenta‘? |
to The South African Data Processvng Salary Survey (1986) (P-E, 1986)1J,
were compared with that of the part1c1pants in th1s research. Data -
were extracted from the Salary Survey (which aLso réeflected: the position
as at mid-year 1986) which referred to all categories of analysts
(including analyst-programmers) to comply ‘with the inciusioh/exc]usiqn
rule enforced Ehrodﬁh section 1 of the questionnaire (see section
4.2.2.2). /” ,

rhe fOIIOW1ng comparison of respondents to the two surveys were
made (see figures 4.4 to 4.8):
- distribution across geuy.aph1c regions;
- ratio of males to females;
- years employed 1n _the computer industry;
- h1ghest academic gqualification;
E cumulative size of installations.
(See Behr, 1983, p.156.)
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Compar1son of survey resu]ts across\?egions
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It was evident that a close simi1arity existed ‘in the

distribution of the respondents to beth surveys across geOgraph1c

, reg10ns (see P- E, 1986, Salary Tab]es)
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<mparison of the number of ma'e and femd]e respondents

7
/
i

A‘pzp:r‘oximatffﬁy the same percentages of male and femald”

responded to both surveys (see P-E, 1986, S‘aia:ry\ Tables).
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(i) ACADEMIC QUALIFICATIQN‘S
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. Comparison of highest academic qualification of respondents to eachg
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There was evidence that a larger perCéntage 6f Eespondents
in the current research had higher degrees than was the case for
the Salary Survey (P-E, 1986 Imtroduction),  Perhaps the reason
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for this was that people with higher academic q‘ualificat"ion we/ry‘e
1ikely to be more sympathetic to the objectives of the research

and therefore asked to respond to the questionnaire.
are noted: -

Two points o

A

. (i) Academic qua]if1cat1on was not identified as a reason for‘
¢ d1fferences of opinion in the current research (sec sectlon “
5.2,2.1}); .
(i1) Both surveys had respondents spread across -the whole range
_ of significant academic qualifications,
! A !// .
(1v) YEARS IN COMPUTER INDUSTRY
I ; ! - l
S R O P i o
[ T | | Tis study = 159
T ——t ; e \\ quum 2 = 279 [~
Per cent s b ‘,53 Lo .
= ] . R .
— - T |
- 0 P A : :. : . :
T ' | - ;4‘ \
20 . 42,6 o e - T8
18 18 ] A .y K
v > T
1N {4 ek !
?o . T—-\ \ H - \ 1 o
: ,\;‘5 /N AN il
- ‘ | Lesw than S 8 ond 7 8 ond 9 10 and- 11 Over 11 Yaars In i‘.
st TR ] A . . . ‘ eomp\.'tﬂ'l'
N . ! ‘ . Industly ..
™ FIGURE 4.7 SR
‘Comparison of the number ‘of years which survey respondents have spent in
the computer industry
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Compared with details from the Salary Survey, (P-E, 1986)

more senjor personnel tended to respond to the questionnaire used .

in the current research  To provide helpful input to this G
research required éxperience, and perhaps questionnaires wetre
therefore distr1buted to the ‘more senior members of the 1.5,
departments. Certainly each group within thése categories was
represented in this research.
(v)  INSTALLATION SIZE
. e e o i e oo A s This study nf = 159
Par cant X RN P-E/CPL 2w 2479 .
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FIGURE 4.8

" Compatison of the percentage of the size of 1nsta11at10ns in which the

sirvey respondents were enployed
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(vi)

fnstallations.

_Unfortunately the current research and the Salary Survey
{P-E, 1986) did not use the same variable to(@ecord the size of

the installations in which the respondents were emp1oyEd. In the

‘current’research, ‘'size' was measured by the total number of

people working in the installation. In the Salary Survey 'size'
was measured by annual D,P. budget (P-E, 1986, ?an}ﬁcipﬁnts). The

@nTy”compar%swn that could be made in this regard, therefore, was

ta compare size i terms of the number of peopTe W1th size 1in
terms aﬁmannuai budget. This may be va11d because a high
percentage of the I.S.. budget is 1ikely to he allocated to people

.costs (Keen, 1981, p.78; *Jackson, 1986, p.29; Cash ‘et al., 1983,
p:4ll).  While figure 4.8 suggests that this study used more data

“from the smalier ingtallations, the inconsistent distriblition of

data from the $izes of instai]ationsrbould’be'explained by the
inexact measures. Figure 4.8 does show that in neither survey

was the sample biased in favour of a paﬁt1cu1ar group of

CONCLUSION ON THE COMPARISON OF RE§ULTS WITH AN IMHEPEMUQNT SURVEY
The simitarities between the distributions of demographic data (in
figure¢~ 4. 4 to 4,8) from two independent surveys ﬁ%hxch were
conducted at approximate]y the same time, but with different
obJjectives, gave strength to the argument that the respondents to

both surveys were random Samples.

.

b
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4.2.4.2.3 ~ A COMPARISON OF THE OPINIONS OF EARLY AND LATER RESPONDENTS

~ Although the°visw does not appear t0'be‘wide19”he1d, Goode and Hatt

claimed that, - for most ‘quesﬁionﬁaire~based‘ studies, there, are
differences between those wﬁe rep1y promptly and those who deley their
responses (Goode and Hatt, 1952, ' p.180). .The authors made the
assertion that, if very little difference can be identified between the

op1n1ons of the early and Tater respondents, it is a fair ascumpt1on

that the samp11ng bias is not great’

The opjnions of-three groups of respondents (eoncerning thé skills
requiredrbyrthe(systems\Sna1ysts of the future) were compared using the
Krusé%]-Wa]]is test (Siegel, 1956, p.184), The groups were as follows:

GHOUP 1 ~ The 6 respondents whose replies were received first,

GROUP 2 ~ The 6 respondents whose replies were - received

immediately before the cut-off date. ‘ ’

GROUP 3 - The 6 respondants whose replies were teceived too

_ late to be included in the data~p¥beessed. 7

Table 4.8 provudes a ¢ummary of the results. In only two cases
out of a possible 58 cou]dﬁ\the null hypothes1s that the three grotips
are from the same samp]e poptilation, .be #eaecued (af“the 0,50 1eVe1)‘

"It was noted that prohlem solving was one of the skills on which there

was- no agreement (in terms of its future 1mportance as a systems analyst

~-3ki11) among the who]e group of practising systems analysts (S@f tab]e

5.11). In the case of Ada programming skills, it was noted that th1s
skill was not ﬂegarded as necessary to the future systems analyst, so
any disagreement here can be regarded &s spurious (see section §.2.2.1).

If this is a valid test (the small sample size could have

o : I 33




.contributed to the small mumber of rejections), it could be claimed thaf
there was Tittle evidence of sampling bias in the response to the

ke

questionnaire.

r ‘\\
TABLE 4.8 (- .
A list of systems analyst skills on which the groups of early and 1ater

respondents disagree in terms of futuré importance (n<i8) "

| , of KRUSKAL-WALLIS
“ﬁ% ‘ S : { o< 0,08)
Prgp]em solving \ e PEREE 0,014
ADA"programming 2 0,043
R :
4 2‘5 CONCLUSION ON COLLECTING THE DATA

‘i\

/l‘

A tet nique of sending questionna1res to senior members of the staff in

4

‘;S. erartments for ‘distribution to their systems ana1ysts was used to
”‘compensate for the lack of a register of nract1s1ng systems ana1ysts.

An op1n1cn~seek1ng guestionnaire/ was carefu]]y constructed and
tested through a .pilot study. A total of 406 quest1onna1res
(equivalent to approélmate1y 20% 6f the tota1 systems ana1y=ts"'
population) was diésr1buted to.131 raAdomly seiected -companies.

- Rep]ies were received from 170 rsspondents of which 159 (39,2%)
could be used to represent the opinions of“the sample populag1qn ;

It can be said that there is virtual 1y no way of answering the

e -

‘j question of »he possib]e bias caused byﬂhon-respondents to a mailed
\ questionnawrc (B1ack amd Champion, 1976, p.398; McNei11, 1985, p.37).

\

Althcwgh this is recognized, this research two approaches were used to

test for this b1as'
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y
D(i) Firstly, similarities were estab]ished between the demographic -

data in this research and th§t~of the 1986 Salary Survey (V<E,

1986). The results suggested ‘that the respondents to both -

surveys were representative samp?es. ”
(ii) Secondly, a lack of ev1déﬁce of a sampling bias was found by

. comparing the opinions of early and late respondents. ka .

In sp1te of the relatively low response raia' therefore, %the
op1nlons of the respondants was c]awmed to represent the, opinions of the
carefu11y 1dent1f1ed oamp]e.

%4.3 EVALUATING THE-EMPIRICAL RESEARCH PROCEDURES

The limitations“of using mailed questionnaires to gather data have been
well documentedl (Bailey, 1982, p.157; Kerlinger, 1973] p.41“4: Gcode and
Hatt, 1952, p.132; “Jauch, Osbarn and Martin, 1980, p:520). This made
it important to establish confidence in the reliability of the data
collected in this researche (and, tﬁerefore, confidence in the
concIus%ens drawn). To achieve this the following steps were taken:

- the reliability and validity of the?questionnaire as a measuring“

instrument were estab]%shed;‘ PO ) k
- where poss%b]e, efforts were made to counter dknowe Timitations,

- where it was not possible to counter knowh 1imitations,‘each
outstanding problem was identified, - E | :

4.3.1 EFFECTIVENESS OF THE QUESTLONNAIRE AS A MEASUPING INSTRUMENT
This section establ1shes thé\contrfbut1wn which the relxab111ty and

va11dity of the qmestimnnaire as a measuring instruiient made to the

b ) i \? .
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a

4301 RELIABILITY -~ A

)

I8

: Generally the re11ab‘1ity c‘ a questionna1re as a measuring instrument

p.16).
(1)

(i)

s assessed using’ e1ther the test-retest cycle or the sub- d1vide
Lo (sp]it ha]f) test (Ives et 2l.,-1983, p.788, Shaw and Wrightb’1967,

Neither of these approaches was’ used in this research because £

Time constraints on the research programme, together with the
method used to identify tﬁe sample popu1ation (see section
4.2.3, 2), made the use of the’ test-retest approach 1mmossib1e.

Bai]ey made the point that becausé a‘questionnaire measures
multiple concepts, the split-half test is difficult,. if not
imnossible, to administer for the questienna1re as a whole
(Bai!ey, 1982, p. 179)
The methods,used to establish the reliability of the measuring

i
R

fnstrument in this research, therefore, were to:

c-

build reliability into the questionnaire at the t1me at which it

was designed;

" .measure the questjonnaires‘ reliability after the event, through

inter-{tem correlations., .

RELIABILITY AND (UESTIONNAIRE STRUCTURE

A form of the test-retest approach was built into the

questionnaire (see section 4.2.2).  Among the questions asked of

‘the respondents wore:

- an assessment of their current skills as a systems analyst

o

{section 2 of the questionnaire);

- their opinian of the skills required by the systems analyst
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a* ° of the fﬁture (section 5 of the questionnaire); -G
- their assesspient of their own preparédness for be%ng a
systems ﬁanalyst “in the future (§€E£ion 6 of the
questionnaire). P
" To enhance the reliability of the questionnaire as a
measuriﬁEA.instrument the fo]low1ng procedure was used to
demonstrate that a re]atioﬁsbxp existed between these three
" variables. - R
(a) ‘,ﬁpx{'unpreparedness factor' was determined for each
7- respondent by identifying each case where the resbondeﬁt'e
perceived current skill level wias lower than the. leVel
wh1ch, in his/her opinion, would be required for the systems
ana]yst of the future. '
A value was‘givenato this 'unprepareﬁness'facfor‘ by
assigning 1 point for each level of negative difference
between ehe current skill level (seéction 2 score) and the

W . )
perceived future skill requirement (section 5 score).  So,

if the level of sk1]1 required in the future was seen to he |

5 (definitely requireds and the respondent assessed his/her
current skill level as 3 (average), then'the 'unpreparedness
factor' was regarded as 2, ”
(b) The 'unpreparedness factor' (labelled the perce1Ved skills
factor shortage'),” was plotted against the score of the
respondent's answer to the question on his/her perceiVed
preparedness for future systems analysis (section 6 score).

Figure 4.9 shows the highest, lowest and median scores for

137
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N

each group. The resylts ranged‘from a median of 12,5 for

those who felt mostfpreparadyfor the future, to a median of-

38,5 for those Who felt they had a signif1cant lack of -
required skills. ) :

There are two reasons why the fﬁesu]tS“of' the
compafisons i]]qstrated in figure 4.9 mhst'be’regarded as
non-abso1utel o
R%ASON 1 - The data used to determine the 'unpreparedness

factor' was ordinal and, therefore, could not be used for

absolule computations (see section 3.6.1).

REASOM 2 - Just how prepared individuals claimed to be for

- performing the functions of the systems analyst of thé

- futurg depended on what skills were missing from their

”?uﬂrent skills matrlx. When determining the
J

' ‘unpreparedness factor', cognisance was taken of the level

of importance each respondent gave to each skill.

Respondents could have set these importance Tlevels

“incorrectly and consequently the results could be

misleading. ,
Figure 4.9 was used, hOWeVer, to 111UStrate noth1ng more

than a trend. It shows that as.respondents felt they were

”Lapre prepared for the position of a systems analyst in the ’

future, so their perceived skills shortages (the figure
4.9‘di§Erepancy between their current skills and the skills
they would require in the future) decreased.  This trend
showed that the answers to the quéstionnafre were, in ¥act,

‘ 138 - ‘ 7 |
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ref]eéting‘ a consistency. - / This was regarded as

. Hcharacterfstic of a reliable measﬁring,jnstrﬁment. ¢
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FIGURE 4,9 | ‘
A diagram_showing the respondent's trend towards preparedness for the
futitre as the skills shortages for the future decrease
(1) INTER-ITEM CORRELATION 7
The consistency of the results achieved using the questionnaire is
démonﬁtraﬁed by the following four tables (tahles 4.9 to 4.12).
These, tables have been' compiled from the Kendall's Tau-8
correlatidns‘detailed iiv appendix 'L'. The pufbose of extracting
‘the particular groupings presented in the first group of tables -
3(4.9 ta 4.11) was to demonstrate the validity of the questionnaire
I | o S ‘ ‘  13‘9




by showidg Ehaﬁ‘ceﬁ@hin group}ngs of Jjob respcﬁsibilities and
skills (see groupings from the Titerature survey in section 6.3),
do have strong correlations. - |

‘ Posit1ve correlations were ident1f1ed between respondents‘
?,opin1on“?on the va]ue of certa1n future system analyst Job
,re:pons1b111t1es and their associated skills (table 4.9).

Positive correlation were 1dent1f1ed between respondents’

opinion on the value of certain skills wh1ch would be used across

multiple Job reeponsibilities by future systems analysts
(table 4.10). | |

Correlations were high between groups of~future systeme
analyst sk1lls which are. expected to be closely assoc1ated
(table 4.11). ' : c‘jf ’

The purpose'of table 4;12 Was‘to show that‘there were no
significant correIatfbns between job responsibilities and skills
which obvious1y have no expected relationships. While there are
. vobviously other group1ngs which could have been ehosen‘ those
_ presented here were based on 1ssues such as diverse methods of
acqu1r1ng systems, or unrelated Job responsibilities and skills

(see section 6.3). .

n

This information demonstrated that the guestionnaire was
measur1ng the same thing acreéss a diverse sample population,
These results helped to substantiate the claim that the
questionnaire was a reliable measuring instrument, There is no
reason to suspect that the exclusion of the correlation
coefficients of any “dther‘,edmbinetioh of variables (complete
details are pfovided in appendix .‘L') hasrinttodmeed bias into

1}

this conclusion.
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TABLE 4, 9

- A Tist of some of the positive correlat1ons between future systems ane]yst

o

o

skills and predicted job responsib1]1t1es (n«191)

| SKILL
Using structured
analysis methods (V9)

\Projeco cohfro]l%ng (V15)

‘Determine appropriate '
deveTopment methods
{va2)

Evaluating application
packages (V27)

wasxng prototyping
techniques (V29)
[ \\ ‘
Teaching (50)

|

v,
TN
s%

ReQ§QW1ng performance

- (l8)

JOB RESPONSIBILITY -
Use formal analysis
_ procedures {C1)

Design systems (C11)

Formally document users neeas (€5)

ControT systems deVeTopmenh (021)

Monitor” systems development (C20)

Evaluate systems development (022)

Conduct post-implementation
evaluation (C25)

Identify appropriate development.
methods (C10) |

Revise development method
standards (C18)

Se]ecefoackages (c26)

Iviplement packages (C27)
Customize packages {c28)

Prototype systems (C14)

U

Act as‘eonsuitant (C34)

frain users (€33)

- Evalvate performance of systems

© developers (C26)

- Repart on systems development (C23)
“Evaluate systems. develapment (022)

Monitor systens development (C20)

KEYDAle:
TAU PROB >IRI

2

i
7,338
7374

282
;348
322

1356

383

293

605
+554
488

569

1297

,310 -

482

4410
1409
,372

7,0001 ,
,0000
[ '0000 N

0000

. ,0000

+,0000

,0000

,0000
,0000
,0001
,0001
,0001
0001

'@000
;0000

,0001
,0001
,0001

,0000.




TABLE 4’10

A 11st of suwe of the positive correlations between future systems ana1yst Jjob
respdnsib111t1es and predicted skills (n=191)

e

0
JOB RESPONSIBILITY "

. Conduet feasibility

‘studies (C4)

ubrob]em solving (C8) .

Plan systems

development (C19)

Increase business
skills (C30)

Generate systems (C12).-

Evaluate systems
development (C22)

Traditional programming

(c13)

SKILL

‘Cost-benefit analyzing (V12)

Estimating timescales (V20)

Estimating costs (V19)

Thinking

_Problem so1v1ng (V4)

Estimating timescales (V20) -

Project planning (V15)

Determining appropriate
development methods (V22)

Critical-path analysis (V21)

Ch
L

Skills in”ﬁuﬁihesswpractices (v8)

Using automated systems.
development methods (V31)

Estimating timescales (V20)
Cost=benefit analyzing (V12)
Reviewing performance (V56)
Estimating costs (V19)

Progress monitoring (Vi8)

Project controlling (V16)

COBOL pw&gramming (ved)

,494

,0000

KENDALL -

" TAU PROB >IRI
,370 0000
,329°° 0000
,277

f

: i
,345 0000
,450 0000
446 0000
317 __,0000

v \x
,360  ,0000
,344 ,0000
,316 0000

1,430 0001
,360  ,0000
L4090 © ,0001
/321 0000
,368°  ,0000
,362  ,0000

,0001
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" TABLE 4.11 ~ ; i
A list of some positive correlations between groups of future systems analyst skill

) (n~191) ‘
KENDALL TAU B CORRELATION COEFFICIENTS/PROB > IRl
V47 V50 V51
V47 '1,00000 0,36540  0,31457 o
L 0,0000 .0,0000  0,0000 ~© VA7 = Verbal communicating
- V50 0,350 1,00000 0,37791 V50 = Teaching

0,0000  0,0000 - 0,0000 V51 = Selling ideas

Vs1L  0,31457  0,37791  1,00000- - ) y |

0,0000 0,0000-  0,0000

vie a3 V4 s
VI6  1,00000 0,33306 ©,25367  0,33812
L 0,0000  0,0000  0,0003  0,0000 ‘
V43 - 0,3306 + 1,00000 0,69262  0,55414 V16 = Project controlling
.. 0,0000 0,0000 -9,0000 0,000 V43 = Working in and with
V4h  0,25367  0,69262  1,00000° 0,48331 ~ aproject team
; 0,0003 0,000  0,0000  0,0001 V44 = Dealing with people.
V45 0,33812  0,55141  0,48331  1,00000 = V45 = Being diplomatic
0,0000 0,000 0,000  0,0000 "

1

V12 vie - V20
vi2  1,00000 0,54338  0,29297
" 0,0000 . 0,0001 0,0000 V12 = Cost-benefit analyzing
Jvi9 0,54338"° 1,00000  0,40085 Vi9 = Estimating costs
0,0001  0,0000 0,000 V20 = Estimating timescales

V20  0,29297 . 0,40085  1,00000
0,0000  0,0001  0,0000
’ (CONT)
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TABLE 4.11 (CONT)

W
\\\'\‘

B Ui o
VIO 1,00000 ; 0,72399
~ b,0000 0,000t
Vil 0,72399 1,00000
. 0,0001 0,0000
V58  0,28412 0,38706
0,0001.  0,0000

vea C) .
0,28412 ‘ vio = ﬁ@termining appropriate
0,0001 nsystem security ,
0,38706 ‘ Vi1 = D7termin1ng appropriate
©  0,0000 ‘ . ‘system controls '
1,00000 - ¢an be audited fg

0,0000" - V58 = Building systems which
“ can be audited ™ %

TABLE 4, 12

A Tist of Job. responsib111t1es and skills wh1ch have no assoc1at1on and an absenc
of correlat1on {n=191)

. J0B RESPONSIBILITY

Traditional pragramiing

(C13)

Prototype systems (C14)

Selett packages (£26)

s

Increase busine§s
skills (€30}«

SKILL )
Using prototyping techniques {V29)
Verbal communicating (V47)

Constructing algorithms (V23)
Using structured analysis methods
(ve)

Using fourth generation language
(v30)
Statistics (V42)

Critical-path analysis (v21)
Project controliing (V16)

Al

KENDALL |

- TAU PROB >IR{ . ‘%
-0,163 0076
=0,033 -5901“
-0,088 3671
10‘93 '1307
066 3071
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4,3.1.2  VALIDITY
To help’establish the level pf certainty which can be attr1buted to. the
conclusions of this research; the questionna1re was assessed as a

o

o easqr1ng,1nstrument in terms of ft5° )
SW face Qa]i@ity, o . ﬁ t

criterion validity, and

construct validity.

/" (i) FACE VALIDITY (also called CONTENT VALIDITY by Kerlinger, 1873,

!

. p.459) . -
Face va@idity results from the careful and §ystematic building of.
the questionh 1re (Goode and Hatt 1952, p.237; Ives et
al,, 1983, p. 788) The extent to which this has been
achieved for any part1cu1ar measur1ng 1nstrument is based an
a subjective assessment and ‘exciudes the use of statistics
(Nunnally, 1970, p.138). The questionnaire used fn this
study was carefully designed and built:
A gach section automatically led to the next to help focus the
v respondent's attention on. the skills required by the
systgms énaIy§t of’fhe future (see section 4.2.2);
- the dimensions of each question were derived directly from
. . information gathared‘from the practitioner ahd
{ acadenic expe¢§s5(see section 4.2.2);
- before the questiqﬁbaire was distributed to the practising
™ ~ systems §ﬂ31yst§,t‘e§ch fndiyidual questfon’ Was
. evaluated for content, validity and clarity by those
| 3 participating ‘in‘ the pilot sfuﬁy (see Seétién
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4.2.2. 3)

On the étrength of these. Judgementa1 1ssues, face validity

was claimed for tlie quest1onna1re o =
o 5

(it) CRITERION VALIDITY
Because- of the exploratory nature of the research (see sect1on
3.2.3) the criterion validity of the quest1onna1re could not

be ;s%wb]ished by comparing the results of the suQvey with

currently known facts (Kerlinger, 1973, p.460). Although a

comparison was made between the skills identified in the

p empirical study with those identified‘through the literature
survey, 2 points must be noted: o o

(a) The skills identified in the r]itéﬁ#fﬁ%e’ could not be

regarded &5 régrésénting the bpinions of pracéising

systems analysts in hediwm to large I.S.}debartﬁents

in South Africa; Consequently, even if theré had

heen a high {evel of agreement, it ¢bu1d ﬁ&t have been

~used to substantiate content validity.

(bf In fact, when this comparison was made, $ome areas of - .

disagreement were {dentified (see section 7.3.1).

(111) CONSTRUCT VALIDITY.
Bailey claimed that in order to establish this- category of

validity is difficult, if not impossible for the

questionnaire as a whole (Bailey, 1982, p.178).# It hds been
argued further that°
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‘weo. a final claim of constrict validity cannot be

made until the questiomnaire and theory (behind it)

have been subjected to several alternative forms of

testing with consistent findings' (Ives et al., 1983,

pp-788 and 789).

Because of the hhture 6* this research, which was not
testing a specific theory but rather exploring trend (see section
3.2.3), construct validity for the questionnaire could not be

established.

4,3.1.3 SUMMARY OF RELIABILITY AND VALIDITY

Although- a final demonstration of the validity of the measuring
instrument is not possible within' one study,“the arguments above do
provide evidence for claiming reliability’ and validity “of the
q&estioﬁnaire. “TCOnsequent1§?Tpe daia collected can be used with
_confidence to represent the oﬁ%hions of the sample population (see
" Baroudi and Ginzberg, 1986, p.550).

E
4.3.2 ATTEMPTS TO COUNTER THE LIMITATIONS OF USING A QUESTIONNAIRE

Bailey identified typical sources of error when using questionnaires

(Bailey, 1982, pp.111 and 112). Based on his ideas, potential problems

of this research are 1istedube1ow, together with the stéﬁs taken to

countey their effect.

POTENTIAL PROBLEM 1: The approach for data may not have been regarded
as legitimate.

COUNTER: A1l correspondence had«officia] letterheads and the return
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' address for the questionnaires was the institution through which the

research was done.

POTENTIAL PROBLEM 2: The value of the research may .not have been
appreciated by individuals in “the sample popuiation. s

COUNTER: In the covering letter the resporident's attention was drawn to
the value of the research (see appendix 'F').

POTEﬁTIAL PROBLEMKS: The respondent may QQVe fegarded‘the queséions
being asked them as an invasion of their privacy.

COUNTER: The anonymity of the respondent was assured.

POTENTIAL PROBLEM 4‘ The questions about the future skills of a systems
analyst, whose ro?e is chang1ng, may  have been regarded as too general
and vague, M )

COUNTER: Those participatgng in the pilot study were speéifica]ly asked
to assess each question in this context. They reported no problems in

this regard.

POTENTIAL PROBLEM 5: The respondents may not have felt that the correct
quest1ons were bexng asked. '

COUNTER: Space was proV1ded on the quest1onma1re for the reSpmwdents to .

comment and/or add their own ideas regarding the subject.

POTENTIAL PROBLEM 5: The respondents may have tried to provide the
information they thought was wanted.

i :
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I

COUNTER~ A1though th1s problem may not have heen countered completely,
§ no quest1ons were asked which could be ragarded as ‘sensitive' and the

— anonymxty of the raywondents was asstred.

POTENTIAL PROBLEM 7: Thé\reSpondents may not have wanted to reveal
their ignorance. '
COUNTER: 'In the covering letter an@ on the questionnaife; it was

pointed out that there were ho right or wrong answers but each .

i
i

4]

individual's opinion was of value.

POTENTIAL PROBLEM 8: Data- collected through mailed questionnaireS is
likely to be corrupted by response bias (particularly the central
tendency and halo"ei'fect (see Kerlinger, 1973.”pp 548 .and 549)). ' b
roUNTER.‘ The questxonna1re was constructed s0 that scores were in
”/)d1fferent d1rections from sect1on to section (and for random questions
within section 2 (see appendix 'G'))
(NOTE:  This scoﬂ1ng in different directions confused some
.respondents who needed to correct their answers. One participant

wrote specifically to express his irritation.)

POTENTIAL PROBLEM 9: The sample population did not include systems
analysts working for some government or semi-government organizati@nsai‘
(see section 4.2,3.2). |

UOUNTER: A small number of random telephone interviews esfab]ished that
the acéivities of the systems §na1ysts wbrking on businéss appliéati@ns

in these environmagts were in no way different from those who were
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included in the sample population.

4.3.3

It is

LIMITATIONS OF THE EAPIRILAL RESEARCH

recognized that the folloW1ng limitations of us1ng a quest1onnaire ’

to collect accurate data for this research were not countersd:

(1)

Apparently a significant amount of research related to the
&

. cbmputer industry has been.attempted r&cght}y. Dne expert claimed

(i)

that, in his company, reqwests to(*“ipond to”questionnaires are
received almost weekly (Evans, 1986) 3 There was evidence,
therefore, that a situation of survey satnrat1mn was possibly
being approached. This could have accounted for a percentage of
non-re@ponse; °

Becatise the gxaét sample pmpulation was not known, direct contaét
with participants was proﬁfematic. As a direct consequence, for
examp]e; a follow-up of non-respondenits, either to encourage them
to reply to the guestionnaire (Bailey, 1982, p.171) or to identify
whether they held any epinions which would have influenced the
conclusions of the research, was sufficiently difficult as to be
abandoned. |

When mailed quesfionnaires are used to collect data, it is not’

+ possible to probe respondents to identify their answers (Bailey,

1982, p¢157). This Timitation could have influenced this

o research in four ways:

- It was not possible to ensure that the respondents used
jargoa,c9q31stent1y (e.g. words like ‘change agent' and

o

' developuent centre').
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