. gu1d1ng (Martin, 1982, P 332)

dentifying appropr1ate methodoTog1es (wood Hasﬁew and F1tzGera1d
1982, p.12) e

identifying competitive adVdntages (Siotnick, 1984, p.112) °

information centre consulting (Barr and Kochen, 1984, p.169).

6.3.1.57A DATABASE DESIGNER GROUP (see sectlon 6 2.4.3.2)
~ROLES INCLUDED: Data element identifier, Logical data model]er,
’ Methodology expert, Tools expert W

ROLE EXCLUDES: Task performer

£

ROLES/SKILLS LINK:
There are two distinct sets of skills in this role. The First concerns
the physical data elements (Lee, 1981, p.223), and concerns skills which
includes -

data -element analyzing/identifying (Gore and Stubbe, 1983, p.191)

designing data q&ryctnres (Pressman, 1982, p.39)

designing files ftée, 1381, p.ZIS)V

ensuring data fndependence (Lee, 1661,\9,217)

gnsuring data integrity (Davenport;MIQBO, p.509)

using appfbpriate tools;(Thie?an, 1986, b.643)a

.The second set ofﬁéﬁil1s ensures a separating of the physical and
Togical data structures (Lee, 1981, p 246) The skills within this
group include: " ‘
integrating data (Lee, 1981, p.218)
1@gicai data modelling (Martin, 1981ﬁ§b§33§}“

[ [
[
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normalizing data (Dickson anH Wethérbe 1985, p.213).

Other sk11ls appropr1ate to these roles which were ident1f1ed in

-0

kY
'\

the 11terature were :
‘ neterm1n1ng system performance (Davenport 1980, p.506)
providing dinput to the data dictlonary (D1ckson and Netherbe,
1985, p.210) \
using data dictionaries (Navathe and Kerschberg, 1986, p. 21)
working with. the DBA (Gore and Stubbe, 1983, p.368).

6.3.1.6  DEVELOPER GROUP (see section 6.2.4.3.3) ”
ROLES IMCLUDED: Methodology expert, Programmer (4GL), Programmer
(36L), Reconci]er, Reviewer, Spec1a]ist,‘ﬁechnica1,4

assessor, Technician, Tools expert\

‘ROLES ‘EXCLUDED:  Estimator, Task performer, User

"ROLES/SKILLS LINK:

The role of the systems deva]oper is inVO1Ved with the" bullding of
systems (Jackson, 1986, p.248) rather than ana1yz1ng system requ1rements
(Gore and Stubbe, 1983, p.d46).’

"As a methodo1ogy expert the future systems analyst will require
skils dn: o -

_evaluating methodologies (by deduction from Capron,‘lgss;:p.237)
evaluating technologies (Canning, 1984b, pi4) | oo
reviewing {Boar, 1986, p.28) “ |
‘ski115 [.S. téchnology (Davis D, 1983, p.17)
§¥i11:‘tgchmica1 (McLeod and Forkner, 1982, p.308).

N

o
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Marious’applicatfon development methods have been identified iﬁ
the literature.. Skills in each of these are considered necessary for
the systems analyst of the future: M

| generating app]iéatiéﬁs (Marfin, 1982, p.339)
identifying appropriate development approach (Sumner, 1986, p.205)
keeping abreast of technology (Ostle, 1985, p.37) A

: programming (46L) (Davis and 01son,e1985,'pl426)

programming (36L) (Greenwoodret al., 1986, p.12)

structuring AIgofithms (by deduction from Ostle, 19§§; p.31)

testing (Davis and Glson, 1985, p.585) o

| using appropriate tools (Thierauf, 1986, p.643)

using automated development methods (Thierauf, 1986, p.643)

using development workstations {Davis and Olson, 1985, p.4{3).

Another dimension of role is the responsibility of developing
systems which can be audited (Martin, 1982, p.336). To achieve this
skills in system controls and security are requiredh(FitzGerald et al.,

1981, p.193).

i
if

0 » ‘ ' S

§.3.1.7  ESTIMATOR GROUP (see section 6.2.4.1.2)
ROLES INCLUDED: Cost estimator, Forecaster, Time estimator
ROLES EXCLUDED:  Nuierator 3

ROLES/SKILLS LINK:
fo'he able to function effectively in these roles, the following skills
are needed: 5 ‘ h

cost bg*yfit analyzing/cost justifying (Harold, 1983, p.105)

- .



critical-path analyzing (Capron, 1986, p.373)
" decomposing tasks (by deduction from Gore and Stubbe, 1983, p.116)
estimating (reséurc# requirements) (Kegn, 1981, p.187)
estimating (time and cost) (Harold, 1953, p.105)
forecasting (by de@uction from Bowman et al., 198;, p.15)

6.3.1.8 FACT FINDER (DATA GATHERER) GROUP (see section 6.2.4.2.3)
ROLES‘iNCLUDED: Diplomat, Observer, Problem recognizer, Reviewer
ROLES EXCLUDED: Communicator

ROLES/SKILLS LINK:
To be able to function effectively in these roles the following skills
are considered\hgcesséry:

evaluating information (Grin%ﬂay, 1981, p.15)

investigating (Lee; 1981, p.103)

keeping records (McLeod and Fofkner, 1982, p.308)

observing (Wetherbe, 1979, p.97) _ )
questioniﬁg; (Lee, 1981, p.106)
recognizing problems (Wetherbe, 1979, p.97)
reviewing documents (Wetherbe, 1979, 5.97) |
sampling {kCaprbn, i986, p.110) | | - o
searching records (Lee, 1981, p.104) .
using questionnaires (Wetherbe, 1979, p:97).
6.3.1.9 SENERALIST GROUP (see section 6.2.4.3.4)
Argument foy' the future Systéﬁs analyst filling a genéraTist role 1s
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. users' perspective 1nc1ude£

W
]

[

\\

presented in section 6.2.4.3.4, Th1s argument. wece1ved indirect, but

strong support from the wide range of ski]]s 1dent1f1ed in this section

(section 6.3.1).  The skills required to Cover each of the 1dent1f1ed
kY

roles suggest the systems analyst of ‘the future mus t be aj genera11st

(see sect1on:7.5.2.1). o R | I

6.3.1,10  IMPLEMENTOR GROUP (see section 6.2,4.3.5)

-ROLES INCLUDED:  Buyer, Converter of user procedures, é@LdFdinator,

Evaluator, File creator, Foﬁécaster, vMethodo]ogy )

exhert, Organizer, Seller, Systems tester,*Techhical
assessor, Technician, Test data designeér, TooTs expert

ROLES EXCLUDED: - Changejagent!LEstimator, Instructor, Task perfofqgg

W

ROLES/SKILL LINK:

Some of the roles in th1s group (e g. Buyer, Techn1c1an, Tools exﬂert)

were identified earlier in this section (e.g. in section 6.3.1, 4 The

Consultant Group).  The skills iequ1red for these roles will not be |

I
f

repeated hero. ‘ H

The rale of the implementor can be vieWed from either the users'

ora technical perspective.  The skills reﬂu1red for this role from the

‘estimating (Harold, 1983, p.105) |
\‘1mp1ementing appropriate systems (C]arke and Prins, 1986, p. 34)
sk111* conversion procedures (Lee, 1981, p.419),

From the technical perspective the following skills are considered



necessary:
file creabing (Crocker, 1984, p:36)

" installing packages (K1ndred 1985, ps 330)
skill: hardWare/software (Ost]e, 1985, p.34)
sk111 teleprocessing (Harold, 1983, p. 105)
systems test1ng (Crocker, 14984, P .36

Y

test data designing (Crocker,‘1984, p.36). I 7

Within this responsibility of implementing is the role of
organizer. For this r61e at least the following skills are required
(see also Project Manager Group, section 6.3‘1,15): J

co-ordinating work (Capron, 1986, p.38)

& ordgnizigg (Keen, 1981, p.214)

planning (Capron, 1986, p.39).

6.3.1.11 INSTRUCTOR GROUP' (see section 6.2.4.2.4)
ROLES INCLUDED:  Educator, Instructor, Seller, Teacher, Trainer

ROLES/SKILLS LINK: : ) .
To be effective in this group of roles, the futurs systems analyst will
require skills which include: ’

educating (Martin, 1982, p.335) / ,

instructing (by deduction from Cox and Snyder, 1986, p.247)

selling ideas (FitzGerald et al., 1981, p.236)

teaching (Watts et al., 1980, p.30)
:tr;ining (Jenkins, 1986, p.30).
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6.3:1.12 INTERPERSONAL. FACILITATOR GROUP (see section 6.2.4.2.5)
'ROLES INCLUDED: Arbitrator/Med1ator, Co-operator, Diplomat, Enabler/
) He]per, Encourager, XFac111tator, Motivator,

. Participant, Pol1y1c1an#JSUpporter, Team member

ROLES/SKILLS LINKy
’ This group of roles represent the main thrust of the human side of
computing (Shneiderman, 1987).‘ The skills identified as necéssary to
be effective within these roles inc]udé:
arbit}a"ting (Harold, 1983, p.102)
being diplomatic (Harold, 1983, p.102)
being patient (Ostle, 1985, p.30)
being politically aware“(Davis and Olson, 1985, p.458)
~ co-operating (Spock, 1986, p.114) i
| _eniabling/helping (Martin, 1982; p.332)
encouraging (Martin, 1982; p.334)
facilitating (Rivard and Hufi, 1985, p.90)
functioning in a team (Semprevivo, 198%Z, p.66)
motivating (Drucker, 19;7, p.56)
R participating (Newman and Rosenberg, 1985, p.404)
skill: 1nterpersona1 relationship’ (OStle 1985, p.30)
skil1s re{§t1ng U peop1e/organ1zat1ons (Benbasat et al., 1980,
+ p+30)
support1ng {Thomsett, 1980, P 43)
workmg with/through others (Th1erauf. 1986 p‘5)

A |
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6. 1 3.1.13 LEARNER GROUP (see section 6. 2\4 2. 6;
How people learn 15 a subaect outside the disc1piine of systems analysis
(e.g. Deese and Hulse, 1967). No attempt was made to explore the
1ssues involved, other than at a superf1c1a1 1e0e1. The skills 1isted
in th1slsect1on are based on the dictionury def1n1t1on of '1earn¥
" (Collins, 1979), and intuition , 3\3

ROLES INCLUDED: Acceptor, Listener, Ohserver, Understander

ROLES/SKILLS LINK: P
accept1ng -
acquiring skills (Lo111ns, 1979)
becoming informed (Collins, 1979)
comprehending -
enﬁahcing skills -
gaining experience (Collins, 1979)
gaining knowledge (Collins, 1979)
1istening (Ny1en\et al., 1967, p.119)
observing (Capron 1986, p.100)
reading =
remembering - ‘
understanding (by deduction from Leeson, 1981, p.53).

6.3.1.14  NUMERATOR GROUP (see section 6.2.4.2.7)

ijs‘rwcumenz Analytical modeller, Mathematical modeller,

Mathematician, Statistician
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ROLES/SKILLS LINK: i
There is a group of Tiéerature references which suggest that the systems
“analyst must have numerate skills. To be able to Fill the roles in
this group it is suggestéd that the following skills are hfquireds
analytical mode1iing (Harold, 1983, p.17) o
mathematical mode11ing (Byrkett and Uckan, 1985, p.45)
mathematics (Byrkett and Uckan, 1985,(p 45) |
sampllng (Capron 1986, p.110) v
statistics (Jenkins, 1986, p.32).
6.3.1.15 PROJECT MANAGERzéROUP (see section 6.2.4.3.6)
RQLES INCLUDED: Advisor/Mento ' ‘Appraiser, Contro11er, Co-ord1nator,
De]egaxor, Evaluator, Leader, Mo*ivator. 0rgan1zer,
Project. p]anner, Scheduier

ROLES EXCLUDED: Estimator, Task performer

] o

ROLES/SKILLS LINK: ) :
The roles in this sent on can be grouped intou 3 clusters f-

administrative roles (e.g. determining methods of charging for computer

resources), task-orientated roles (e.g. allocating and delegating work)
and people-orientated roles (advising and evaluating). “ The skillsﬂ

required for this group of roles will be c]ustered“in these three

grOUps'
(1) Administrative skills (Keen 1981, p. 125)

budge\ing (Keen, 1981, p.59)

\\ ‘,JZ )
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i record keeping (McLébﬂ and Forkner; 1982, p.308)
Lo ~ a -
~skill: charge out (Davis and Olson, 1985; p.465)
(]
: )
(i1) .. Task-orientated skills
allocating work (Gildersleeve, 1974, p.84)

arranging tasks (Gildersleeve, p.77)"

" |

’ _comparing/monitoring (Davis and Olson, 1985, p.322)
)fl, y controlling @Pavis and Olson, 1985, p.315) |

Jn ! 4 o A ' n

I co-ordinating (Capron, 1986, p.38)

corcﬁcting (Allen, 1969, p.119)

' enfércing standards (Davis and Olson, 1985, p.315)
evaluating/verifying work (Sommerville, 1985,/p.103)
forécasting (ngn, 1981, p.277)
identifying noals (Davis and Olson, 1985, p.300)
identifyihg tasks (Keen, 1981,Mp;199)
organizing (Allen, 1969, p.77) >
planning (Cgpron, 1986, p.39)

post implementation evaluating (Davis and Olson, 1985,

p.613) :
_risk assessing of project (Davis and 0lson, 1985, p.465)
5chedtling (Harold, 1983, p.105)
settgng objectives (Drucker; 1977, p;55) .

using tgchno1ogy strategically (Bartol et 51‘, 1986, p.34).

\ LR B
(111) Peopie orientated skills

delegating (Allen, 1969, p.107)
g Ch 287

f
. Y ! Ty
7 /‘/ .



deVe1oﬁ%ng people's potential (Allen, 1969, p.189) E‘

eva]uétihg ‘subordinate's needs ‘(bavis and Olson, 1985, @
p.647)

leading/directing (Lucas, 1982, p.301)

measuring/reviewing performance (Davis and Olson,; 19§§,
p.433) . " l

motivating (Davié and Olson, 1985, p.646)

rewarding/punishing (Elkins, 1989,7p.240)‘ A

structuring peréonne] resources (Allen, 1969, p.85).
=

| 2}
6.3:1.16 PROTOTYPER GROQP (see section 6.2.4.3.7) ‘ |
", ROLES INCLUDED: Programmer (46L), Rgconciler, Specialist ’ ﬁ
uROLES,EXCLUDED: Analyst, Implementor, Systems designer

]

. /ROLES/SKILLS LINK:

" The skills required for tﬂe roles exc1uded from this group make up the R
majority of the skills requ1red for th° group as a whole (see sections |
6.3.1.1, '6.3.1.10 andu6.3.1.20). The sk111s required uniquely for this
group include: 4 7 | b ]

programming (4GL)«(Davis‘§nd 0lson, 1985, p.426) | “'i
prototyptng (Boar, 1986, p.28)

‘ reconc1ling (world views) (Lee, 1981, p.49) |
specialist (prqtotyper) (Martin; 1982, p.337).

. ) -
6:3.1.17 QUALITY ASSURER GROUP (see section 6.2.4.1.3)

ROLES INCLUDED: Evaluator, Réviewer, Specialist
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ROLES/SKILLS LINK: 7
The idea that the systems analyst should be involved as a QA Specia]ist
is found, for example, in Harold, 1983, p.102. If this is to be so,

» then the skills vequired to perform effecfively'7Within this role

inciudes:
developing QA standards/procedures (QA Cﬁnference, 1982, p.A-13)
ensuring seCUrity/gf system (Martin, 1982, p.338)
_ensuring user regﬁirements met (QA Conference, 1982, p.A-13)
evaluating producté (QA Conference, 1982, p.A-lS)
evaluating systems‘(Leeson, 1951, p.449)
ﬁost jmplementation evaluatih@g(oavis and O1son, 1985, p.613)
providing technical advice (QA Conference, 1982, E.A-IS)
reviewing ‘applications (Ostle, 1985, p.160)

signing off déVe]opment stages (Davis and Olson, 1985, p.610).

6.3.1.18  STRATEGIC PLANNER GROUP (see section 6.2.4.3.8)

ROLES INCLUDED: Business associate, Forecaster

ROLES EXCLUDED:  Communicator, Estimator, Numerator, Task perforser

- )
i

Al

‘,‘L ‘ ("“’
ROLES/SKILLS LINK:"

THé skills required for the role of a business associate have been

i

fi

+intluded in previous groups in this section (e.g. section 6.3.1.1) and

consequently will not be reheated here. The uniqué skills reduired for

 the other roles included in this group are:
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\ W
analyzing business problems (Mumford, 1985, p.97)

\forecasting business trends (Canning, 1984h, p.1) o
strategic planning (Davis and Olson, 1985, p.444)
using information competffive]y (Canning, 1984h, p.2)
using technology strategically (Bartol et al., 1986, p.34).

6.3.1.19 SUBORDINATES GROUP (see section 6.2.4.2.8)
ROLES INCLUDED:  Acceptor, CoFoperator, Participant, Supporter
ROLES EXCLUDED: Learner, Task performer

ROLES/SKILLS LINK: .
This group of rolesxis anothef‘which is not confined exclusively to. the
responsibilities o% the systems analyst. Its importance is that the
loyalty of the systemé ana]ysés of the future is expected to shift from
being centred on the‘computef industry, to being more focused on the
cqmpanfes which employ them (Davis D, 1983, p.16 and Alavi, 1984, p.23).
The skitls required to functionleffectively in' these roles include:

accepting (Allen, 1969, p.110)

co-operating (Nylen et al., 1967, p.143)

helping (Nylen et al., 1967% p.112)

participating (Newman and Rd5enberg, 1985, p.404)

supporting (Thomsett, xsao,ﬂﬁ;43)a o

6.3.1.20  SYSTEMS DESIGNER GROUP (see section 6.2.4.3.9) 0
ROLES INCLUDED: Conceptual designer, ConfiQUﬁafion desigme§, Decision

maker, Physical designer, Reviewer, Specifier,
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Technical assessor, Technician, Tools expert
;BOLES EXCLUDED:  Data base designer, Estimator, Task performer, User
~ROLES/SKILLS LINK:
A.dictionary defin1tion of ana]ys1s excludes any activities associated
with design (Collins, 1979) In the literature, howeverigthere is ®
overﬁhelming evidence that the systems analyst is expected to play a °

desigh role. These design responsibilities can be grouped into:

- the computer-based system and the procedures around it;
- manual systems;
- maﬁ-machine interfaces; -

- security issues,
(ffr‘ Skills Féquired to design the computer-based system and the ¢
kprocedures around it: ‘
conceptual desj@ning (pavis and Olson, 1985, p,5715
desighihd‘datéﬂfloWS (Semprevivo, 1982,Vp;88) -
designing procedures (Davis and 0lson, 1985, b.577) Nk
designing system function (Davis and Olson, 1985, p.577) | ﬂ
designing to meet users needs (Clarke and Pr1ns, 1986, p. 23)

designing user workylows (Lee. 1981, p. 395) ﬂ

i

W

(i1) Skills raquired to design marual systems (Jénkins. 1986, p.30)

(111) Ski11s requiredqu design man-machine interfaces (Shneiderman,
. I
1987) in¢lude:

291
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de51gn1ng d1a10gues (Lee, 1981, p 370)

~designing forms (Bower et al., 1985, p.281)

designing 1nputs (Leeson, 1981 p.246)

designing outputs (Clarke and Prins, 1986, p.577)
- designing reports (Capron, 1986, p.186)

designing screen layouts (Sewprevivo, 1982, p+274)

designing source documents (Leeson, 1981, p.248)

sLiIT: ergonomics (Lee, 1981, p.49).

i
al

(iv) Skills required to ensure the system is built in such a way that

it can he audited include: \M
b‘ des1gn1ng audit/control procedures (DaV1s and Olson, 1985,
. p.577) T

w\\

designing audit trails (FitzGerald et al., 1981, p.183)

determining gppropr{éte controls. (Davis and‘01son, fdés,
p.578)

providing securi£y/backup (Davis and Olson, 1985, p.578)

Added to these groups of skills the role of the systems designer
requires further groups of what can be terwed supporthe skills,
L

(i) sSkills requ1red to perform technical responsibilities 1ncTude
ach1r1ng/se1ect1ng hardware (Thierauf, 1986, p. 570)
acquiring/selecting software (Barto] et al., 1986, p.35)
controlling software quality (Davis and Olson, 1985, p.578)
identifying appropriate design approach (Summer, 1986,
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p. 205)
identifying correct solukion (Chen, 1985, p. 38)
keeping abreast of technology (Ostle, 1985, p. 37)
.specifying data communication requirements (Davis D L, 1983,

p.17).

i~

o
(i1) Written communication skii]s are suggested 69 Davis and Olson,
1985, p.578, and in‘c‘]u‘de‘:ﬂ
specifying pfograms'
writing cperations manua1

writing user manuals

. (111) Other supportive skills required for this role include:
ﬂi fact finding (Wetherbe, 1979, p.97)
using charting teéhniques (Gorg/gnd Stubbe, 1983, p.102)
using computer afded design Qﬂﬁrtiﬁ,a1984, p:163).
: ]
5.3.1.21  TASK PERFORMER GROUP / '
The role of task@performer was regardeﬁ as part ofvthe subordinate role
in section 6.2.4;é;8. Because of 1€i importance it was +rvated as a
separate group in this section. The sk1115 Tinked to th1s systems
analyst role are those which help to ensure\that the variols facets of
the systeerﬂnalyst tasks are 11ke1y to be performed effect1Vely. The
sk1lls include: f
attending to detatl (Thieraufﬂ 1986, p.6)

BEing accuratg)(Thierauf, 1986, p.6)
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being creat1ve (Leeson, 1981, p. 55; ,
being disc1p11ned/order1y (Lee, 1981 ' p.48
being organized (Capron, 1986, pp.39 and 40)
being self-directed (Capron,&igsﬁ, pp-39 and 40)
decision making (Wetherbe, 1979, pp.100-102) frm
record keeping (Mcleod and Forkner, 1982, p. 308)
work1ng with/through others (Thierauf 1986, p. 5)/ i
working without mmediate results (Capron 11986, p. 40)
6.3.1.22  USER GROUP (see section 6.2.4.2.9)
ROLES INCLUDED: Acceptor, Buyer, Technical assessor, Tools expert
ROLES EﬁC}UDED: ~ Learner, Understander
ROLES/SKILLS LINK‘
Some of the“skills required for the systems ana]yst to function as a
user of tools, methodologies and technology have been identified in

previous sections, (e.g. acquiring/selecting haridware and software) and

consequently are not repeated here.  Other $kills considered neceséary ‘

-

include:

evaiuating methéﬁo]ogies (by deduction from Thomsett, 1980, p.59) 7

identifying the impact of change (Capron, 1986, p.36)
using methodologiesﬁ(YOUrdon, 1986, p.134)
using tools (Thierauf, 1986, p.643). T o o

6:3.2 SYNTHESIS OF 'DENTIFIED SKILLS
‘A combination of all the ski]ls 1dentified 1n section 6.3.1, éxcluding

A
7\
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A

obvious duplicates (but still accomﬁedating certain overlappingj, was

p regarded as the th1rd\1eve1 of the ro1es/sk11]s model (see f1gure 6.1).

These sk1l1s are presented in table 6.4.in alphabetic order, w1thout any
attempt to prior1tize or cluster them into homogeneous groups. It was

on]y after the new sk11ls c1USters were ident1f1ed in sect1on m5.2.1

that the sk11ls in table 6.4 were regrouped with the sk111s (see section
7.3. 2) which ware identified during the empirica] study " &

Il

~ TABLE b.4

Level three of roles/skills model
SKILI,

Accepting
Acting as a catalyst
Administering
Advising -
Allocating work
Analytical modelling
Analyzing
Analyzing business problems
Analyzing data flows
Acquiring skills

_ Acquiring/selecting hardware
Acguiring/selecting software
Arbitrating
Arranging tasks
Attending to detail
Becomiﬁg informed
Being accurate
Being creative
Betng diplomatic
Being disciplined/orderly

\ ‘ (CONT)
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TABLE 6.4 (CONT)

Being patient /

~ _Being politically aware’

“Being self directed

Budgeting |

Building competitive positions

~ Building systems

Combatting resistance to change
Comparing/monitoring

Comprehending

Conceptual designing

Confrenting T
Consulting ”

Contraolling

Controlling data redundancy

Contrb]ling quality

Co-operating )
Co-ordinating ‘ ‘ »
Co-ordinating work

Coping with resentment

Correcting .

Cost-benefit analyzing

Cost-benefit analyzing not needed
Critical-path analyzing

Data element analyzing/identifying

Decisinn making
Decomposing, tasks
Deductive reasoning
Delegating Do
Designing audit tralls

Designing audit/control procedures
Designing computer configurations
Designing data flows
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TABLE 6.4 (CONT) . o

Designing data structures -
Designing dialogues:

Designing files

Designing forms

Designing inputs 7

Designing man-machine interfaces
Designing manual systems .
Designing outputs

Designing procedures

* Designing reports

Designing screen layouts . L

Designing source documents
Designing system function
Designing to meet user needs
Designing user work flows
Determ1n1ng controls ¢

”‘Determ1n1ng data requirements i

betarmining system feasibility
Determining system performance
Developing people's potential
Developing QA standards/procedures
Documenting

Educating

Erabling/helping

Encouraging

Enforeing

Enforcing stahdard‘s

Enhancing skills

Ensuring data independence
Ensuring data integrity

Ensuring user requirements met

1

Estimating
(CONT)
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TABLE 6.4 (CONT) . .
| Est1mating resource rpquirements‘ ‘ “
“Est1mat1ng skills required ” '
Evaluating existing procedures,
Evaluating information
Eva1uaﬁjngwgé{hodologies ;
_Evajuating products
Evaluating subordinates needs
Evaluating system :
'Evaluhtjng technology ;
.Evaluating/verifying work ” ‘ Mi
Facilitating : . ‘
Fact finding :
- File creating
Forecasting y
‘Forecasting business trenas |
Functioning in a team
Gaining experience
Gaining knowledge
Generalist
Generating applications
Guiding
He]pinb
Identifying appropriate approach
Identifying appropriate methodology
Identifying competitive advantages
Identifying competitive positions
Identifying corporate requirements
Identifying correct solution
Identifying goals
tdedtifying impact of change
Identffying prohlems
{dentifying reo$ivers fraime :
I ‘ (CONT)
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TABLE 6.4 (CONT) |~
Identifying tasks
" “Identifying user needs/requiremen%s
" Implementing appropriate systems
Imposing 7 - ) o
Igf]uencing‘ " ' G
Information centre consulting ° ‘
Initiating/instigating
Ifinovating 7
Installing packages )
Instructing ‘ o
Integrating data
- Interviewing
Introducing change
Investigating
Keeping abreast of techinology
Keeping records
Leading/directing
Learning oo
Listening
Logical data modelling
Mathematical modelling
Mathematics
Measuring/reviewing performance - -
Mediating
Motivating
Negotiating
Normalizing data
Observing
Organizing
Organizing physical data
,Participating g
Planning
(CONT).
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TABLE 6.4 (CONT)
Post implementation eva1uat1ng
Preparing presentations
Prioritizing tasks
Problem identifying
Problem solving
Programming 36L v

rogremming 3GL not needed

Programming 4GL
Prototyping

Providing input to data dictionary -

Providing security/backup .
Providing technical advice
Questjoning
Readiﬁg ‘
Recognizing problems
~ Reconciling user requirements
. Reconciling world views
' Record keeping/note taking
" Remembering
Report writing
ReV1eW1ng
ReV1ew1ng app11cat1ons
Reviewing documents
Rewarding/punishing
Riék*ana]yzing “
Risk &ssessing projects
Samp/1ng
‘ Sche&u]1ng
Search1ng ‘fecords
Selling 1neas/ga1n1ng atceptance
Selling 1deas/persUad1ng
| Sepa“atlng,phys1ca1/1091ca1 data structures
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TABLE 6.4 (CONT)

“Setting

objectives

3 Siéningwoff development stages
Skil:

Skill:
Skill:

= Skill:

Skill:
Skills
Skill:
Skill:
Skilld
Skill:
Ski1l:
Skills
Skil1:
Skill:
Skill:
Skill:
Skill:

Business training
Business (general)
Charge-out system

Conversion procedures

Database/data dictionary
Ergonomics
Hardware/software
Interpersonal relationships
I.S. technb1ngy

0 and M

Politically aware

Relating.to people

System controls/security
Technical

Telecommunications

User department not needed

User department/functional” area

Specialist database

Specialist developer
Specialist prototyper
Specialist QA

Specifying ‘
Specifying data communications
;- Specifying programs
‘Statistics

. Strategic planning

Structuring algorithms
Structuring personnel resources

Systems

-Supporting

testing
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TABLE 6.4 (CONT)" S o
Teaching - Co
Technical assessing .
‘Test data designing|
Testing developed systems
Thinking logically
Training .

Understanding
Using appropriate tools
Using automatic development methods
Using body language ,
Using charting techniques/graphics
Using computer aided design
_Using data dictionaries
Using data in organizations
Using development work stations
" Using information competitively
Using methodologies
Using questionnaires
Using technology strategicaily
Using development tools Co
Verbal communicating ‘
Working with DBA
Working with/through others
Working without immediate results
Writing operations manual
Writing user manual
Hritten communicating
: Q
)
6-4_} LIMITATIONS OF THE MODEL

Although the roles/skills niédel appeared to provide a comprehensive 1ist

of systems adalyst‘s skills, the following Timitations were identified:

)
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(i)

(i1)

CHANGING ROLE NOT ALNAVS IDENTIFIED o
Some authors speC1f1ca11y stated that the sk1]Is they 1dent1f1ed
will be requ1red by the systems analyst ' of the future {e.g.

Martin, 1982, p.331; HWatts et al., 1980, p 30: Harald, 1983,

p.102; Barr and Kochen, 1984, p.177; Rivard and Huff, 1985, p.90;
C]arké and Prins, 1986, p;ll); This, however; was not always the
case. It had to be assumed, therefore, that provided the systems
analyéts of the future will hdve to perform the réles within Tevel

two of the model (see section 6.2.2), they will require the skills

1dent1f1ed 1n level ‘three (table 6.6), whether these w;ré

spec1fica11y identified as future skills, or not.

NO INDICATION OF THE IMPORTANCE OF THE SKILLS

It is possible that some future systems analyst skills {e.g.

communicating, analyzing, prototyping) will be far more important
than others (e.g: programming (third generation}, testing,
statistics). It was not clear if the skills identified in the
model fall into the categories of ‘may be required’ or ‘wIII
definitely‘QE‘required' by the systems analyst in th&Ifuture.
Just from this survey, therefore, it was not possible to identify
that set of skills which{‘if missing, will exclude an individual

from being an effective future systems analyst.

THE IDENTIFIED SKILLS ARE AT DIFFERENT LEVELS OF DETAIL

Some of the skills identified in the literature require that the
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(iv)

(V)

{vi)

1nd1v1dua1 systems analyst possess a range of abilities (e.g.
W
interpersonal skills, identifying user needs, 1dent1fying

. appropriate systems). On the other hand, some 1dent1fied skills

are much more specific (e.g. report writing, scheduling, reading)
The roles/skills mude] can be further improved by factori21ng each

skill to approx1mate1y the same level of detail.

THE MEANING OF SOME SKI%LSAUNCLEAR
Some of tﬁe skills idéﬁfified in the literature have vague (or H
un:1ear5‘meanings (g g. skill:s hardware and softwdre, organizing
‘physiCal data), - ’h1s lack of clarity tended to Tlead to

over]app1ng ‘and redundancy in level three of the model,

RELATED LITERATURE LfMITED ‘

Because 'a Timited amount of literature directly related to
jdentifying the skills profile of the systems analyst of the
future, the roles/skills model may be incomplete.

SOME DIFFERENCE OF CPINION

Some sharp differences of opinion were identified in the

Titerature, = Authors were identified who documénted diametricaily

opposed ideas on the importance of certain skitls (see table 6.5

below}. This contributed to the incompletenass of the model.
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TABLE 6.5 |
Opposing ideas on the importance of certain skills

SKILL % o REQUIRED | NOT REQUIRED
. Prografiming (3GL) Greenwood et 'al., 1986,  Grindlay, 1981, p.15
p.12 ‘ ' S
Cost-benefit analysis Harold, 1983, p.i0 Lay, 1985, p.31
Ski11: user functional ‘ :
area Alavi, 1985, p.176 - Cox and Snyder, 1985,
u  p.248

I

SUMMARY OF THE INCOMPLETENESS OF THE MODEL
In spite of the 11mitat1ons of the ro]es/sk11Ts model, the data gathered

using this approach was ragarded as sufficiently comprehensive to be

compared with the Tist of skills identified from the empirical research
(see section 4.4). The~ findings of the research were based on a

combination of these two 1ists of skills (see sgﬁtion 7.3.2).

6.5 « SUMMARY OF THIS CHAPTER

In this chapter details were given éf the building of a second
conceptual model, This model, based on a detailed search of the
literature, was built using primarily deductive reasoning. THe mode1
had a structure of three levels, with links being established betwesn
each of‘the levels. Level 1 was the associations which systems
analysts of the future are expected ‘to have W1th their environment.

The second level was the rolés which a systems analyst will have to fill
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within these associations. These roles were grouped into the same
three categories which formed the basic structure of the job
responéibi]ities/ski]]s modé1. The sigmificamde of the Tist of skills
“required by the systems ana1yst of the fuﬁure‘could be established by
linking each skill identified in the literature to at least one of”the
level 2 roles. These skills constituted the third level of the model.

The validity of the model (which was an adaptation”of the Leavitt -
model of organizations) was tested by the 1iﬁking of tﬁé vaffab]es of
each of these three levels, The obvious strength of these links
established the model's internal consistency.

Level 3 of the model (the identified ski“]s) was used aé input to
the next stages of the reseafch. In section 7.3.1 these skills wére
cbmpared toqthosé ski115”iden¥i§ﬁed by building the roles/skills model,
and in section 7.3.2 they were‘ﬁ;ed to build the skills profile of the

sys{ems analyst of the future.
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 CHAPTER SEVEN g

THE RESEARCH FINDINGS | L
7.1 INTRODUCTION TO THE CHAPTER
In this chapter the research findings are presented and comment is

offered on their significance. To achieve this the f0110w1ng steps are

- taken:
- ,‘the format for presenting the results of the research is
aestablished ' "
- the research findings are described;

- comment is given on the initial results of the research,{‘”

- the research results are analyzed further; i
- some factors which influence the required mix of syétems‘analystsi“

skills are identified,

7.2 FORMAT FOR PRESENTING THE FINDINGS
It was anticipated that the skills profile of the future systems analyst
could be compiied simply by COmbining the findings of the empirical
research (section 5.3.2) with the findings of the literature survey
(section §.3). A simple amalgamation of skills was not possible,
. however, for three reasons: " ;
(i) simply comb!ning the skills 1ists resulted in overlapping 1deas
and obvious redundancy (e.g. determining appropriate development
method and identifying appropriate methodology) ‘
(i) Some of the skills from both 1ists belonged to broad, high-level
‘gnOUpings (e.g. business practices skills and change agent

‘ skii]s), while others belonged to significantly narrower
i ’ »
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(ii1)

T

categories (e.g. identifying system goals and using automated

development toois) and a third group comprised skills of an even

more spec1f1c nature (e.g. designing forms and specifying H

programs) A s1mp1e amalgamation could have restlted in an
over-emphasis on some skills and a duplication of others.
The strength of opinion of those who participated in.the empirical

research could be identified. “For example: ,

for

- fact finding and thinking logically were skill which were

|

regarded- as DEFINITELY REQUIRED skills
- s;gtistics aqd auditing computer §ystems wére regarded as
skills which MAY BE REQUIRED. (See Section 5.2.2,2,2)
This d1st1nct1on could not be made between the skills identified
in the ro]es/sk11ls model built from the 11terature survey (see
section 6.3). ‘

To avoid possible inccnpleteness and .inaccuracies resulting from

thege prob1ems, it was necessary that the skills profile of the future

Eystems analyst be formatted into specific generic skills clusters.

This stage of the research is presented graphically in figure 7.1.
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9 FIGURE 7.1 ‘ !
This stage of the research in context

12‘ The skills clusters identified in the 1{£qr“$ure tended to follow
sg%é form of known or perceived systems develqpﬁgnt life cycle (e.g.“
Guiméraas,u;gao. p.3; Crocker, 1984, p.7; Vitalari, 1985, p.221).
As this 1is 1ikely to change in the future, before the findings of the
study could be presented, a new set of skills clusters needed to be

developed.
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STEP 1 STEP 2 STEP 3 STEP 4
UTE{RK["UHE LITERATURE EMPIRICAL SOURCES OF NEW SKILLS |
) i " DATA CLUSTERS CLUSTERS
SKILLS INVESTIGATIVE
LITERATURE
PRIOR o COMPUTATIONAL
OCCUPATIONAL VERBS FROM FACTOR RESEARCH = ——___ =
 CATEGORIES DEFINITIONS ANALYSIS ; ~~ PERFORMANCE
v | § TABLE7.1 ) { TABLE 72 ) (TaBLE7a3) : ‘ «
NEW NAMES / HUMAN ISSUES
IDENTIFIED T
CLUSTERS SYSTEMS ACQUISITION
' BUSINESS ACUMEN
: ' ) PROJECT MANAGEMENT
Q o . NEW , - CHANGE AGENT
NOTE: SEETEXT ' EER CLUSTERS =
FOR LITERATURE ; ) S E EVALUATIVE
REFERENCES -
,, . SAVANT
FIGURE 7.2 V )
Steps taken to identify new gemeric skills ) ‘ 7 7

B U




7.2'1

BUILDING THE NEW SKILLS CLUSTERS

The steps followed to identify these new generic groupings were:

(1)

(1)

(ii1)

Broad work categor1es were 1dent1f1ed to form a basis of the
groupings;

Published definitions of systems analysis were"linked to these
basic groupings; :

These groupings were expanded and clarified by 1ncorporat1ng the -
results of factor ana1yz1ng 'the empirical data' |
The final gener1c groupings were established by compariﬁg and
contrasting these findings with the grdupings used in previously .
published research.

The relationship between each of these steps 1is depictea

1

graphically in figure 7.2.

STEP 1

|
BROAD WORK CATEGORIES IDENTIFIED

It is claimed that, in Western Culture, the following six types of

- people can be identified: N

realistic
investigative
artistic
social
enterprising
conventional.

Further, it is claimed, each person may be characterized by one,

or some combination, of thesg\types (Campbe11 and Hansen, 1981, p.29),

The samgz

sotirce also asserts that occupational environments can be
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divided into the same six\types,‘and‘ench environment is likely to be
dominated by alparticu1an‘type of person (Campbell and Hansen, 1981,
p.29). ‘ »; | ‘ “
A summary of the main pointsvin Campbell and Hansen's expansion
and descr1pt1on of these categor1es (which they based on Holland's

»

model), is g1ven below.

REALISTIC

Persons of this type ane“practical, direct and persistent, prefer

‘concrete to abstract problems and Tlike to build things. Included in

this group of occupations are the tool.designer and thc:engineer.

INVESTIGATIVE
This category includes those who enjoy amb1t1ous tasks and because of a
tendency to he ana]yt1ca1 and hav1ng confidence in their own scholarly

and intellectual ab111t1es{ prefer to work independently.  Vocational

preferenées here include astronomer and psychologist.

SOCIAL

Persons of the social type Tikeé to work in groups (and enjoy being
central in the group), they possess good verbal and 1nterpersona1 skills
and enjoy activities which involve 1nform1ng and training others. They
perceive themselves as understanding. responsib1e and helpful. The

occupat1ons inc1uded in this grotp are the m1ssionary\gnd the teacher.

- s
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ENTERPRISING , . ,’ .
Persons of this type have Verba1 skills‘Suited to selling, déminating
‘ and eading (which often come W1th a strong drive to atta1n and high
energy levels).,  Typical occupat1ona1 preferences of th1s group are the |
" business executive and the reta11 merchand1ser. ‘

CONVENTIONAL / ‘ ,
Conventional péop]e prefer'jobs 11Qe,,for example,/fhe ¢lerical worker,
a financial analyst or a statistician. Théy erjoy an ordered
environment with well~structured tasks and systeﬁatic activities.
ARTISTIC' )

Persons of tﬁe artistic type prefer free, Unstructured situations wh1ch
have associated with them a great need for individual expression and a
‘tendency as expressive, 1ntu1t1ve,‘ nonconforming and independent.
" Votational pre?ereﬁces include author, artfst and musician.

(See Campbell and Hansen, 1981, p.30.)

It was possib]e,“as is shoWn in table 7.1, to link all but one of
these occupational categories to dimportant systems analysts'
characteristics which have been identified in the literature (e.g. the
‘systems analyst is dhélyfica] (INVESTIGATIVE) and is orderly and
practical (CONVENTIONAL) (see section 6.3.1)). fﬁé exception was the

e
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ARTISTIC cﬁtegd@y Here, rather than finding® character1st1cs wh1ch\
ep1tomised the systems analyst, the preference to work in unstructured \

erv1ronments, independently “and without a w1111ngness to conform,

actua11y hinder the effectiveness of the -systems analyst' work (e.g.'see

Davis and Olson, 1985 p. 315 - the need to enforce srandards, Newman

and Rosenberg, 1985, p. 404 ?7the need to participate with others in the
des%gn of systems: Thomsett, 1980, p. 43 . the rieed "to support
colleagues, and Tﬁeirauf, 1986, p. 6 - the need to attend to detail).
Fpr this reason the ARTISTIC category was excluded from further

analysis.

T

TABLE 7.1 I
Descr1ption of occupational categories which are significance to systems
" ‘analysis (based on Campbell and Hansen, 1981, pp.29 and 30)

OCCUPATION CATEGORY DESCRIPTION

REALISTIC : - is direct, persistent”

likes 'building things

enjoys ambitious tasks

is confident using intellectual

abilities

. is analytical

1ikes to work in groups

has good verbal/interpersonal skills

H enjoys informing, training others

ENTERPRISING ‘ - has verbal skills suited to
leadership

- has'strong drive to attain

- has high enérgy levels

prefers well-ordered environments

Tikes systematic activities

is orderly, practical

INVESTIGATIVE

¥

SOCIAL

EE

CONVENTIONAL

5

1
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ﬂ
From these descriptions it appeared poss1b1e to aubd1V1de systems
‘-analysus act1vit1es into these five basic cauegor1es. To-be of value
to this research the idea needed %urther development. - This was done in
step 2. , /
STEP 2 DEFINITIONS OF SYSTEMS ANALYSIS CATEGORIZED ' "'\?\
Verbs from the definitions of systems analysi¢ (see section 2, 1»1 4)
were Tinked to the five occupational categories identified in STEP 1 to
test if it were possible to subdivide the §§§tems analysis task into
these groupings. | o
REALISTIC R -
Verbs .which Tinked to this occupationa1 group. were those wh1ch reflected
the pract1cal, concrete activities assoc1ated with 1mp1ement1ng systems

{e.g. build, develop, implement).

INVESTIGATIVE , i H I
As was anticipated, the majority of verbs identified from the
definitions of systems analysis could be linked to this occd%ationa]
group wﬁich demands a basic analytical approach (e.g. analyze,
determine, identify, investigate, so1Ve).: ‘

"SOCIAL

No verbs from the definition of systems analyst fitted into this

category. b
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ENTERPRISING v

i H ; N R
The entrepreneurial and %anagerial emphasis of this group could be

identified as”ref1eCting that part of the systems analysts' job which
demands the careful control of pruject activities.  Verks from the
definitions of systems analysis which are appropriate here include

administer, manage, measure and plan.

CONVENTIONAL
‘ The well-ordered environment, wh1ch is character1stic of th1s group, can
be linked to verbs from the definition of systems analysis which 1nc1ude
document, specify and audit,

¥

Because of the success of this linking process for four of the

., five categofies; (see table 7.2 for a complete set of verbs), it was

concliuded that these groupings appearéd to Brdvide a basic structure for

a new set of systems analyst skills clusters.
. The exceplion to this was the SOCIAL category. As was noted, no
© verbs in the identified definitions of systems analysis fitted into this

~group.  Because of the importance of inteﬁpersonal relationships (see ‘

section 6.3.1.2) and ergonomics (Lee, 1981, p.49) to the systems
analyst, this omission suggested a further problem with the definition
" of system analysis (see section 1.3 point ). It was décided,
therefore, to reta1n the five occupational categorxes, hut to test them

~ further against the emp1r1ca1 data.
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TABLE 7.2 . -
Linking of occupational categories to the definition of systems analysis

OCCUPATIONAL CATEGORY VERBS FROM THE DgFINITIONS

REALISTIC o \ build, design, develop, implement,
‘ maintain, supply il
INVESTIGATIVE analyze, define, determine, evalfuate)

identify, investigate, model, select,

. solve, translate
SOCIAL i - }

ENTERPRISING ’ admihisfer, estabiish, manage, measure,
’ plan, set . ‘
CONVENT IONAL audit, document, secure, specify -

STEP 3 EMPIRICAL DATA FACTOR ANALYZED

Furthé# support was given to the‘idea nf clustering future systems

analysis" skills into groups‘ based on occupational categories by

conducting a factor analysis applied to the correlation matrix of the
data collected from the”ﬁractising systéms anélysts. (Detaiis of why
factor analysis was used on ordinal data were given in section 3.6.2.4).

The conclusions in this section were based on the following procedures:

- Data weré processed on an- IBM mainframe usi%g Version 5 of SAS
Institute Ianrporated'ﬁ Statistical Ana]ysfs Systen.

- Following Kim and Mueller (1678, p.48) reliance was placed on the
‘def&hlt opﬁions of the SAS procedure (e.g. the principal component
analysis procedire was used). ﬁ

- LBecause the factors ware independent, the VARIMAX rotation method
was selected (Mardia, Kent and Bibby, 1979, p»26§Q, .

I RSN
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o Following the” lead of other researchers (e.g. Mahmood, 1987, p.300
and Rivar& and-Huff, 1988, p.557 (who confirm that this satisfies
- Fornell and Larcher's criterion)), the loading value for each
vﬁ}iable included iﬁwthe factors was set at a cut-off level of
0,50. - | ‘
- ATl factors with ad“eigenva]ue > 1 were selected (Kim and

Mue] ]E\", 1978, Po49) .

J

' .
As a result of this analysis, 13 factorsf\erg identified which

included 37 of the possible 58 variables processed\{see table 7.3). It
was found that each of these factors could be c]assf?jed into one or, in

somé cases, a combination of the job categories identified in step 1

above. An illustration “is given below to how this was done (the

)

details of each factor is given in table 7.3).

FACTOR 1

-

The variables identified in this factor are related directly to the task

of managing‘projects: ( The skills included in fhgfgroup are: project
planning, project controlling, schaduling, progreéé monftdrfhg. task
prioritizing and decisjor making, These activities are consistent with
those ,identifiedx:by Campbell and Hansen ‘(1981, p:29) with the

enterprising Jjob cafégory'
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" TABLE 7.3

Classification of skillschy Factor Analysis

EIGEN~
VALUE

FACTOR

1 11,6126 VIS
- V16

vi7

vi8

V53

V55

SUGGESTED CATEGORY:
2 4,6312 V39

V40
v

SUGRESTED CATEGORY:
33,0520 V43
véa
V45
V52

i

SUGGESTED CATEGORY:

4 2,4037 V46
. Va7
V48
V49
SUGBESTED CATEGORY:
5 2,3234 Vi3

vi4
SUGBESTED CATEGORY:

VARIABLE

SKILL

prdjeqt planning
~ project controlling
scheduling
progress monitoring
test pr1or1t.z ing
dec1s1on mak1ng
ENTERPRISING
designing 1nsta11at1on
configurations
%esigming computer networks
determining TP requirements
REALISTIC
working in team
dealing with people
being diplomatic -
motivating/managing people
SOCIAL
interviewing .
verbal communicating
report writing
presentation preparing
 SPECIAL “
identifying competitive
advantages ‘

building competitive positions

INVESTIGATIVE/REALISTIC

319

LOADING

10,6376

0,8158
0,8333

'0,7673

0,5164 , -
0,5224

0,8144

10,9316
- 0,8828

0,8510
10,7890
10,6028
© 0,5405

0,6918
0,6005
0,7461
0,5935"

0,829 -
0,8083

(CONT)




TABLE 7.3 (CONT)

FACTOR  EIGEN=- VARIABLE  SKILL ‘ " LOADING
VALUE :
6 1,8980 V32 implemenékng depart. structures 0,7599
L \N34 implementing office procedures 0,7479
SUGGESTED CATEGORY: SOCIAL/REALISTIC . . ’
7 1,7572 V10 mdetermining system security ,'\0,8469
Vil determining system controls 0,8181_
SUGGESTED CATEGORY: INVESTIGATIVE
8 1,6408 ¥27 .- evaluating packages 0,8803
‘ vag implementing packages 0,9053
SUGGESTED CATEGORY:  INVESTIGATIVE/REALISTIC
9 1,5078 - V36 . determining data regq. 0,7036
S ves designing data models 0,7091
: SUGGESTED CATEGOBY: INVESTIGATIVE/REALISTIC
10 1,4131 V4 problem solving 0,7739
V6 thinking logically 0,7362
SUGGESTED CATEGORY: INVESTIGATIVE
1 1,2536 V9 ° using structured analysis 0,5492
"y21 critizal path analysis ©0,6120
‘ Va3 constructing algorithms - 0,6824
‘ SUGGESTED CATEGORY: REALISTIC
12 1,1975 Vi evaluating procedures 0,7933
} V2 fact finding ‘ 0,6825
SUGGESTED CATEGORY: INVESTIGATIVE
13 1,0819 Va5 FORTRAN programming 0,6924
Va6 ADA programming 0,6402

SUGGESTED CATEGORY: . REALISTIC
. NOTE: ’
(i)  Only factors with on ejgenvalue > 1 were used.
(i) The cumulative proportion explained by these factors = 0,82.




This classification prOGedure presented no intrinsic problems and

consequently the factor“Vanajysis Step‘ was vedarded as one whicgh |

strengthen the idea thatﬁfutUre systems ana]ysté' skills - could be

regroupad into new categories. ~ Because it was found that certain of

the identified factors needed to bé placed in combined categories, two

things were suggested: | i

(i) A-classification system “of on]y five types of skills was
insufficient for the wide diversity expacted in the future systems
enalysts’ workiﬁg‘envirOnment (seé Campbell and Hansen, 1981,
p.29). ‘ S

(i1) A]though the catﬂgoriea fvom Campbel and Hansen' provided a base,
the actual regrod 1ng of these sk1l1s‘requ1red‘further refinenent

(see step 4).

STEP 4 OTHER SKILLS GROUPINGS COMPARED

" Yo ensure completeness, the skiill groupings identifiéd‘in STEP 2 were

further -compared and contrasted with skills clustering of previously °

pub]ishéd research. Grouping* based oit the tvad1 fonal ‘systems
deVe1opment 1ife cycle (e.qg. Guimaraes, 1980- V1taiar1, 19&5) were
excluded from these comparisons because q# technoTogy evolves, the life
cycle itse]f is 1ikely to undergo change (see section 1.4).
From these comparisons and cahtraats, four categor1es of generic
skills were identified: ‘
- clusters identified in table 7.3 and retained as generic
.grOUpings; |
- cluster names which were not identified in previous steps in this

*
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(1)

(14)

section, but which were referred to. in previous research;

'skill clusters which were identified in the previous steps (see

table 7.3) and in prior rssearch, but to which new generic names

were given;

new generic names which were introduced in this research.

CLUSTER NAMES RETAINED FROM PREVIOUS STEP

(a)

(b)

(b)

“The ENTERPRISING cluster in table 7. ? Was referred to, . 1n7

part, as PROJECT MANAGEMENT in Crocker (1982, p.95) and this
name w;s retained in this study.

The INVESTIGATIVE cluster (see table 7.2) was unexpectedly
missing from Crocker's researcﬁ but was referred to as a
sub-set of COMPUTERS and ORGANIZATIONS in Nunamaker et a1.
(1982, p. 785).  In this study this name was retained. ‘

. CLUSTER NAMES BORROWED FROM PREVIOUS RESEARCH
(a)

A group of skills which relate to computational ability were
referred to as: . R
QUANTITATIVE METHODS Crocker, 1984, p.30
MODELS Nunamaker et al., 1982, p.785
COMPUTATIONAL Vitalari, 1985, p.222

These skills were grouped under the generic name
COMPUTATIONAL in this research. ;
PERFORMANCE skills were referred to in Nunamaker et al.
(1982, p.785), but specifically not used by Benbasat et al.

‘(1980, p.21). Because these skills (partly referred to in
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the CONVENTIONAL cluster in table 7.1) are regarded as
central to the effectiveness of a systems analyst, the

PERFORMANCE cluster was retained in this study.

(111) CLUSTERS TO WHICH NEW NAMES WERE GIVEN,

(a)

(b)

(c)

The SOCIAL cluster from table 7.1 was referred to, e1ther

completely or in part, in previous research as:

SOCIETY Nunamaker et al., 1982, p. 785
PEOPLE Nunamaker et al,, 1982,.p. 785
SOCIAL Crocker, 1984, p.95

COMMUNICATION Crocker, 1984, p.95
ORGANIZATIONS -~ Nunsmaker et al,, 1982, p.785
ORGANIZATIONAL Vitalari, 1985, p.222

To incorporate the shades of meanings from all these
sotirces, it was decided to call thic cluster HUMAN ISSUES.
The REALISTIC cluster from table 7.1 was referred to, either

‘“completely or in part, in previous research as:

COMPUTERS . Nunamaker et al., 1982, p.786

~ TECHNICAL Crocker, 1984, p.95

In this study these groupings were combined under a
cluster called SYSTEM ACQUISITION.
A cluster of skills which refer-to a systems analyst's

skills in general business ‘activities was referred to as:

FINANCE ' | Crocker, 1982, p.95
ACCOUNTING, FINANCE,
ECONOMICS ¢ Vitalari, 1985, p.222

323



ORGANIZATIONS Nunamaker et al., 1982, p.785
In this study a generic group of skills, cailed the
BUSINESS ACUMEN group, was introduced to include these

skills.

[

(iv) "NEW CLUSTERS INTRODUCED

New generic groupings were introduced to incorporate categories of

skills referred to in the literature (see chapter  6), but which

were not clearly identified in the previous steps.  These new

clusters were:

(a)

(b)

(c)

The CHANGE AGENT cluster (see e.g. McLeod, 1983, p.545;

‘Capron, 1986, pp.36 and 37; Ostle, 1985, p.57). The manner

in which this term was used in the context of this research
is further defined in section 7.3.1.2. A ”
A group of skills, which includes quality assurance (Harold,
1983, p.102), post imp1ementa;j9n(évaIuating (pavis and
0lson, 1985, p.613) and sysféms auditing (empirical
findings, chapter 5) were combined under a generic cluster
called EVALUATIVE ski1ls. )

There was strong evidence in the literature to support the
ideda of the systems analyst of the future fulfilling a
consultancy/teaching role (Canning, 1985a; Barr and Kochen,
1984, p.169; Martin, 1982, p.335%. The SAVANT cluster was
introduced as a generic categoiy under which these skills

were grotped,
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7.2.2 GENERIC CLUSTERS USED IN THIS STUDY

)

As a result of these four sieéps, therefore, the generic groupings listed

below were identified and used in this study, (see figure 7.2).

I
8]

+ 1. BUSINESS ACUMEN
/
L2 / CHANGE AGENT

3 COMPUTATIONAL

EVALUATIVE
HUMAN ISSUES
INVESTIGATIVE
PERFORMANCE
PROJECT MANAGEMENT
SAVANT )

10 SYSTEM ACQUISITION

-

w0 O N oY W

7.3 PRESENTING THE FINDINGS OF THIS STUDY

The generic clusters of $ystems analysis skills identified in section

7.2.2 were used in this research in‘twn’ways:

. to compare and contrast the, job responsibilities/skills model
(chapter §) and tﬁé roles/skills model (chapter 6):

- to build a skills profile of the systéms analyst of the future.

7.3.1 A COMPA&ISON OF THE SKILLS IDENTIFIED IN THE TWO CONCEPTUAL
MODELS

One /f the research object1Ves was to compare.and contrast opinions

,.dent1f1ed in the literature with those held by the participants in the

empirical study (see section 1.5). This objactive was met by\
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identifying the similarities and differences 1in the Jjob
responsibilities/skills model (section 5.3.2) and the roles/skills
model (section 6.3) in terms of the generic skills clusters identified
in section 7.2.2. ' The procedures followed in this section are

presented diagrammatically in figure 7.3.

7:3.1.1 BUSINESS ACUMEN CLUSTER

The neeq for the future systems analyst to have skills-in business
practic@g was found in both models (see section 5.3.2.1.2 and 6.3.1:1),
If there Wasﬁany difference between the two sets of skills it was the
increased detail in which specific skills are identified in the

roles/skills model in chapter 6.

7.3.1.2 CHANGE AGENT/CREATIVITY CLUSTER

Both the 1literature survey and the empirical research revealed
significant evidenée that these skills, together with skills in using
information and information technology competitively, werg}required by

the future systems analyst (see sections 5.3.2.1.2 and 6.3{1.2).
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‘7 3.1.3 ’ COMPUTAWIONA{ CLUSTER " . (o)

N

The literature survey revea]ed that more quant1nat1Ve techn1ques skills

will be required by the ‘future systems ana]yst than just skills in

statistjcs‘ (which may be required as part of the empirical job

‘ responsihiiitjés/ski11s model (see sections{5.2.2.2.2 and 6.3.1.14)).;

7.3.1.4  EVALUATIVE CLUSTER

The iiterature‘surVey revealed that'the sysiems analyst of the future ‘

will require‘skilis in evaluatiing implemented application systems (see.

“section 6.3.1.17). = The questionnaire respondents also identifféd the
need for evaluative skills (see section §.3.2.1.3). There were, hg@evar,
two differences.  On one hand the questionnaire respondents“spinions
were not as ensompassing as those identified in the 1iteraturé survey.,
On the other hand the empirical data included skills at auditing
computer-based systems (which was not identified in the literature).

Had this audit function not been identified, this cluster onski1ls

could have been confined to quality assurance activities.

7.3:1.5 HUMAN ISSUES CLUSTER
. Ski1ls found in both models which could be categorized into this cluster
‘ranged from comminicating and teaching, through to eﬂab‘ing/fac111tat1ng

and working with and through others (see sect1on 5.3.2.1.2 and .

6.3.1.12),  In this sénse, the agreement hetween the models was high.
The differences which were identified could be éttributed to the

roles/sk11ls model providing a more detailed breakndown of required
i 1 \
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skills (e.g. the skill of written communicating was expanded into
" document, record keeping/noté taking, report writing and using chartin§
techniques (see section 6.3.1.2)). This detail was not provided by the

emgjrj;a1 modeT.

- 3

T

7.3.1.6 IRVESTIGATIVE CLUSTER

Boéh models provided skilis in thfs cluster which included the expected
analytical ski115“(e¢g» fact finding, identifying users' needs, and
skillé at prototyping (see sections 6.3.2.1 and 6.3.1.1)).  There was
also agreement-that a whole range of strategiq plgnning skills
(including using information competitively) would be required by the
future systems analyst (see Sectioné 5.3.2.1.3 and 6.3.1.18). This
cluster of skills provides one of the clear exampies of the changing
role of the systems analyst becausc these 1nvestigat1VP skills, within
themselves, include wore than ana1yt1ca1 sk11ls (see section 7. 4 2).
7.3.1.7  PERFORMANCE CLUSTER

With the exceptions of prpb1em s0lving, logical thigking and decision
making, the ski1is‘in tﬁis whole cluster were not included in the
opinions of those who proJ%ded the empirical data.  Perhaps it can be
argued (as was argued by Benbasat ét al., 1980, p.24) that the
inportance of these skills is universally accepted.  For this reason,
however, it was expected fhat they would be important to those involved
in the empirical research and included in their 1ist of requirements for
futuré gystems analysis skills (see section; 6.3.2.1.2, 6:3.1.1 and
6.3,1.1.19).
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7.5.1.8 PROJECT MANAGEMENT CLUSTER

This was another cluster of skills whiéh‘suggésted that the role of the

systems analyst is changing. ~ Both the empirical mode (see‘éection
© 6.3.1.18) and the literature model (see section:5.3.251.3) identified
" these as skills fequired by the futupg systems analyst.  Another group
of skills in the job responsibi11t¥65ki1ls model suggested that the
systems analyst of the future will require more general management
skills. These skills, which were not found directly in the Titerature,

are listed in section §.3.2.1.3.

7.3.1.19  SAVANT CLUSTER

Some referenceé‘in the Titerature to the consulting skills required by
tﬁe systems analyst of the future are specific (e.g. Barr and Kochen,
1984, p.169 refer specifically to information centre consulting).
Other references to consulting skills refer to the systems analyst in a
moré‘general advisory or facilitator role (e.g. see section 6.2.3.4).

Consultant skills were also recognized by the participants in the

empirical study as being necessary for the future systems analyst.

This was identified in section 5.3.2.1.1 as part of the systems
analysts’ user contact responsibilities. Overall, there appeared to be

agreement on the need for these skills.

7.3:.1.10 SYSTEMS ACQUISITION/TECHNICAL CLUSTER
The idea that a systems analyst should be involved in the developient of

computer-based systems was not part of the definition of systems
analysis (see section 2.1.1.4). Both models built in this research,
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however, suggested that this would be part of the systems analysts'

‘future activities (see section 5.3.2.1.3, 6.3.1.10 and 6.3.1.20). It

was again noticeable that the detail of the required skills identified

in chépter 6 (e.g. designing codes, forms, screens, dialogues) were

missing from the job responsibilities/skills model. Although some

‘database activities were identified in the empirical research (éée

section 5.3.2.1.3), a broader scope ¢f skills were identified as part of
the roles/skills model (see” section 6.3.1.5). This constituted one of

the differences in skills identified in the two models.

7.3,1,11  SUMMARY OF THE COMPARISON OF THE SKILLS IDE&TiFIED IN THE
T THO CONCEPTUAL MODELS

There was agreement between the two models on the need for specific

skills in each of the identified activity clusters. While this did not

‘constitute total ‘agreemént, some of the concurrent ideas were

significant (particularly in the investigative, project management and

system acquisition c1us£ers), because there was agreement on skills

‘which clearly reflect ﬁhe changing role of the systems analyst.

In some skillc groupings (e.g. business acumen, human 1§§ues and
system dcquisition) it was noticeab]eifhat the skills identified in the
Titerature survey model tended to be at a moreyaetailed level than those
in the empirical model.  While this level of detail he]ﬁed‘to clarify
the responsibilities of the future systems analyst, within these skills
clusters there was no evidence that different sets of skills were
identified in the models.

Different sets of skills were identified in three clusters.
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Firstly, in the computational cluster, the respondents to the
AQestionnaire indidated thag‘ski115 at statistics may be required by the
future systems analyst, while a range of quantitative tebhn%ﬁues skills
were identified in the literature.‘ Secendly, in the empirical model
there was evidence of tlie requirement for the future systems analyst to
have more management ,skills than the projeq?j managemeﬁt skills
iaentified in the literature. Thirdly, in the evaluative skills
clugper the ability to audit a computer-based system was, according to
the empirical research; a skill requirement for tﬁe future systems
analyst.  The emphasis of the skills {dentified through the literature
survey was confined more to quality control.

_ The detailed differences in the two models could be identified
i when the skills profile of the systems analyst of the future was built.

This is done in the next section.

7:3.2 SKILLS REQUIRED BY THE SYSTEMS ANALYST OF THE FUTURE

One of the objectives of the research was to puild a probable skills
profile of the future systems‘analyst.(see section 1,5). This was done
by combining the skills identified in the job respoﬂsibilit#es/ski?]s
model1 (chapter 5) with those of the roles/skills model (chapter 6) under
the generic skills clusters identified in section 7.2.2.  These
~ combined and categogiZed»sk111s, while helping to identify some of the
differences in the two models, actually provided the skills profile of
the futgrehsystems analyst.  This combining activity is represented

diagramnatically in figure 7.3 -
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7.3.2, 1 BUSINESS ACUMEN CLUSTER (GROUP 1)

There was disagreement between the constituent sub- groups -participating
in the empirical research on the importance of skills 1in business
practices to the future systems analyst (see sect1on 5.2.2.1.1).. This

sk111 however, was regarded as important by the group as a whole. " It

was identified as important in the category of skills associated with

contact between the future systems analyst and the user (seé section:

5.3.2.1.1), and the category of general business skills (see section
g 3.2.1.2). The literature suyvey provided more- insight into the
details of this skill. The need for the future systems analysts to
have skills which will enable ‘them to function effectively 1in the
business environment was identified in both the analyst group (section
6.331.1)rand‘the strategic planner group (section 6.3.1.18). By
combining these three sources, the .skills féquired in this cluster
include:

Forecasting business trends

Introducing new structures in hser departments

Ski11s.in accounting/f inance/economics

Implementing system procedures

Ski1ls in general business practices |

Identifying user functions ,N

Skills in organization and methads

Sk11ls 1n user department functional area

Nork1ng in the user department.
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7. 3 2.2 CHANGE AGENT/CREATIVE CLUSTER (GROUP 2)
There was also- disagreement between the constituent sub-groups who
responded to the- questxonna1re on the significance of change agent

skills to the future systems analys* (see sectxgn 5.2.2.1).  The group

as a whole, though recognlzed this sk1li“:/1mportant to the future-

systems ana]yst (see section 5.3.2.1.2). The 13n§ that the systems
'analyst must function as an agent of change is We11\ﬂocumented in the
11terature (see section 6.3.1.2). q The sk111s requ§wed to perform
effectively within this role are identified as:
Acﬁihg as a change agent '
Acting as a catalyst )
Combating resistance to change/coping with resentment about
change 7 H
Confronting
Enforcing
Imposing
Ihf]uencing | : i
Innovating |
Mediating ,
Identifying competitihé advantages/positions
Identifying the impact of change '
Using information competitively
Using information téchfiology sthategica11y.
Ih is possible that, to perform within the role of a change agent,
the future fystems analyst may also require skills listed below in the

Human Issues ¢luster (Group 5).




7.3.2.3  COMPUTATIONAL CLUSTER (GROUP 3)
Tha idea that the future systems analyst should possess numeraté skills
was shggested in the empirical research (see section 5.2.2.1.5) but
- found much stronger support in the 1literature survey (see section
6.3.1.14). The sk111s required in this cluster were ident1f1ed as
Forecast mode111ng
Mathematica1 skills
Mathematics o
Mathematical mode]ting
Statistics
- Simulation skills.

7.3.2.4 EVALUATIVE CLUSTER {GROUP 4) ‘
Ski11s in the evaluative cluster were identified in both the empirwca1

work and in the literature.  Those responding to the questionnaire

regarded”the ski11 to build systems which can be audited as essential

for the future syatems analyst, and suggested that the skill to audit
computer systems may be important (see section 5.3.2.1. 2) The skills
Jddentified in tﬁe literature which belong to this group cover auditing,
but include other quality assurance, reviewing and evatuating activitxes

(see section 6.3.1.17). The full list of skills in this group include:
Auditing computernbased systems:

Deterivining appropriate syatem controls
Determining appropriate system security

Developing quality assurance standards/procedures
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Evaluating %mpIemented systems
Determining system berformaﬁce
gﬁsuring user requi}ements‘met
Reviewing applications
Ensuring the security of developed systems.
\\\J
7.3.2.5 HUMAN ISSUES CLUSTER (GROUP §)
& " Some of the skills which belong to this group were regarded as essential
by those who participated in the empirical resggrch (é.g. interviewing,
report writing and teaching (see section 5.3.2.1.2). Other‘skiTTs
grouped in this cluster (e.g. negotiating, listening and specifying)'
were identified in the 1iteraturawsurvey‘as part of the communicator -
group (see section 6.3.1.3).. Fﬁrther skills in this -section were .
identified in the Tliterature survey but were grouped in the
interbersona1 facilitator cluster (e;g.(being diplomatic, co-operating
and encouraging). It was found that the skills in this cluster could
be categor1zed into the three sub- c]usters of commun1cation skills,
interpersonal relationship skills and sk111s in ergonomics. The
following are all the skills identified:
Communicating ' j
Identifyihg the receivers! frame/reg{Ster
Interviewing
Negotiating

Preparing presentat1ons f,,»,
Se111ng 1deas/psrsuad1ng/ga1n1ng accemtanre

Using body language ‘ |
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Verbal commnicating
Public speaking
Listening
_ Written communicating
Documenting
S Specifying
o Report writing
Writing manuals
- operations
- user
Interpersonal skills
Arbitroting
Beirng gaégent
Being politically aware
" Co-operating
Enhancing
Participating
$kills in relating to people/organizations
Ski11s. in working through others/in a team

Skills in ergonomics.

7.3.2.6 INVESTIGATIVE CLUSTER (GROUP 6)

A large group of skills identified gn theyempirica1 study (and grouped
in sections 5.3.2,1.1, 5.3.2.1.2 and 5,3.2.1.3) were combined in this
‘ciuktér, together with the skills from both tpe Analyst group in section
\653.1,1 and the Fact finder group ih section 6.3.1.8. The resultant
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skills groupings cover those skills often associated with the task of

systems analysis (see Thierauf, 1986, p.7).  In this cluster all these

skills are grouped under the headings "of analytical skills, .fact

finding, problem solving, and identifying both corporate and individual

system needs.

i

Analytical ski]]s/eva]uating the existing situation
Decomposing tasks o
Analyzing data flows
Identifying/analyzing data elements/information
View{ng/defining any situation as a system

Fact fihding/data gathering skills
Interviewirng/questioning/investigating
Obsérving '

Searching records/reviewing documents

Sampling | | .

Using questionnaires
Becoming informed

Problem solving

Identifying/recognizing problems.

Analyzing probliems

Logical thinking

Identifying correct solutions

Identifying corporate systém needs/requirements

Using formal procedures (e.g. information engineering)

Identifying corporate data requirements
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Idehtifying individual sy§%em needs/requirements
Identifying system goals
Identifying user needs
'Determiningﬂdata (sic) requirements
“Reconciling user requirements
Determining appropriate controls/security
Determining system feasibility
Cost-benefit analyzing '
Risk ‘assessing/risk analyzing
SEE ALSQO THE FOLLOWING CLUSTERS
Change agent -
Business acumen
Human {ssues

Savant | o

7.3.2.7 PERFORMANCE CLUSTER (GROUP 7)
The skills in this cluster, with the exception of logical thinking (see
sections 5.3.2.1.2 and 7.3.1.7) all came from the Titerature survey.
Most of the skills (e.g. ﬁomprehénding. gaining experience and gaining
knowledge) came from the Learner group fn section 6.3.1.13, and (e.g.
attending to detail, being accurate and creatiVe3 %hom the Task
performer group in section 6.3.1.21, The complete list of skills
requirgd to help the systems analysts of the future perform their
technical responsib%iities are:

.Actepting (e.g: instructions, orders)

Attending to detail yﬁ
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Be;ng accuraie

Being creative

Being disciplined/orderly
Béing organized

Being self-directed
Comprehewdind

Decision making
Enhancing own skill
Gaining experience

Keeping records/note taking

Learning/gaining knowledge/remembering/understanding "

Thinking 1ogica11y/de&uctive reasoning
workiﬁg without immediate results
SEE ALSO THE FOLLOWING CLUSTER t _

Human issues

7.3.2.8  PROJECT MANAGEMENT CLUSTER (GROUP 8)

The participants in the empirical research identified a large number of
skills associated with management in general and project management in
particular (see section 5.3.2.1.2),  They regard these as necessary
skills for the systems analyst of the future. = Through the literature
survey further administrative, task-oriented and people-oriented skills

were identified (see section 6.3.1.15). The 1ist of project management

‘ ski11s‘1ﬁentified as necessary for the future systems analyst is: = .

Administering

A]iocating work/prioritizing tasks/schedu]iqg
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Budgeting

Controlling workers/controlling quality of work/enforéing

standards

Co-ordinating work
Critical-path analyzing
Delegating

Developing people's potential

Evaluating subordinates' needs

) i

Forecasting -
Initiating/instigating
Leading/direcfing
Measuring work
Comparing/Monitoring
Correcting
| Evaiuating/Verifying work
Reviewing performance
Motivating .
Organizing/structiring personnel
" Planning
Réporting on systems development
Rewarding/punishing
Setting objectives
Signing off ‘development stages
Skills at charging out for servfces
SEE ALSO THE FOLLONING CLUSTERS /

Human issues
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Performance.

7.3.2.9 SAVANT CLUSTER (GROUP 9)
There was disagreement among the respondents to the questionnaire on the
importance of the consulting role to the future systems analyst (see

section 5.2.1.1):, The opinion ggﬁned from the literature, however, was

different. Here a strong case is made for the need of the future .

systems_ analyst to fulfill this role (segisection 5;3.1»4). Many of
the specific 5ki11s identified for this cluster, therefore, are drawn
from the Titerature (seétion 6.3.1.4}), To fi11 the role of a
facilitator, advisqr or mentor it could be an advantage if the
consultant has the wide spectrum of génera]ist skills (see section
6.3.1.9). In this savant cTUSter;~tﬁérefore, the specific skills
jdentified combine those from the Genera1ist group with those of the
Consultant group. ' ‘ ,
Consulting (e.g. for end user.computing) .
| Advising
Enabling
Encouraging ,
Facilitating
Guiding
Helping j”ﬂ’ |
Supporting \‘{ﬁ }
Evaluating ‘ Lo
' Products ) ‘ ‘ NQQgK )

‘Methodologies
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Techno]cgy
Keep1ng abreast of technology
Instructing 572‘ o
Educating‘
\ Teaching
rain1ng
' SEE ALSO THE FOLLOWING CLUSTERS ‘
Change agent '
Evaluation

Human 1Rsues ;

o\

Invest1gat1Ve
Perfornance
Prodect Management ‘jv ' : s ‘TW
System Acqu1sition, i{ . o ({'~\
" \‘ E ‘ b
7.3.2.10 SYSTEMS' ACQUISITION (GROUP 10) 5

There was a suggéstion, from the empirical research and the Titerature
survey that the future systems analyst required a‘gnoup of technical,
non~aﬁ$1yt1CaT ski11s.  The respondents te the questionnaire agreed
that skills 1ike defermihing appropriate development methnds, designing
1ugicél data models and implementjng applicationnpackages would be
necessary for the future systems analyst (see section 553‘2.1;3).
Skills identified in thé Titerature were taken from the Systems designer
group (section 6.361.20) the Database‘designer group (section 6.3.1.5),
the P;ototyper group (seétiqh 6.3.1.16), the Implementor group (section
6.3.1.10) and the Developer group (sect{on 6.3.1.6).“' fhe ski11s which
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will enable the future systems analyst to design, develop, install and

/ implement both computer~based and manua] systems therefore, include:
t

Identifying épprépriate apprdgsh
Building cdmpetitive sositions
Des1gn1ng aud1t/contr01 procedures (audit trails)
Des1gn1ng user ork-f1OWS
Recognizing different wos1d~viewsp
Comptiter-based Systems
Deciding on software gcquisitioh method
Bdf]dfng systems ‘to meet ujers' needs
Eu%iding systems which can be audited
Identifying/using appropriate methodologias
Using appropriate tools
Estimating time/cost/resources
- Designing codes |
Designing datasflows T 4/
Designing inputs/ohtputs )
dialdgues
forms :
" man-machine interfaces
! : ”@éports
C screens
Designing pfoCedures
Designing source documents

Designing system function/conceptital designing
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Generating applications

Programming:
Pr%grémming:
Pr;totyping:
Prototyping:

SEHI]STatfappropriate design iethods

third generation

fourth generation

requirvements only -7

whp]e[system

Specifying ‘progr“ams/systems

Sfructuring algorithms | o

Using automated deVe]opmept too1é

Using charting techniques;

i

Using computer-aided design

Using development work-stations

Using pseudo-code , ' ‘ \

Acquiring applicatign packages
Evaluating/selecting packages
Tuning purchased software
Iﬁb1ementfng backages

Acquiring hardware (communication/processing) “ ;

Designing hardware requirements

Eva]uating/§e1ecting hardware

Specifying hardware requirements

Determiqing data requirement ‘\ o
thtro11ing data redundancy/normalizing data

Deéigning data structures ; {5W

Designing/creating files

Ensurin@ data indépendence
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Ensuring d;ta integrity @
Logicgl data modeling
7 'Separating physical/logical data structures
Usin;‘data dictionaries o
, Providing input to data dictionaries
Working with datahase administrator 7
" Manual systems ’
Designing manual procedures
Designing manual systems
Implementing manual systems
Implementing systems ‘ )
Skills at conversion procedufes
Testing systems
" Test data designing
Te§ting developed systems
Implemed%ing appropriate systems
Monitgring‘sy§¥ems |
Sharing iLespO‘nsibility of system with the users
SEE ALSO THE FOLLOWING. CLUSTERS |
~ Change agent
Human issues
Invéstigative
Evaluative.
7.3.2.11 SUMMARY OF INITIAL FINDINGS
‘Ii was found ‘that the two models built during the research
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comb*ned under ten gener1c groups of sk1115 wh1ch were chosen to be
1n&ependent of any possible future systems development life cycTe.
While the skills identified in the empirical research reflected those
feund through é'quVey of the Iiteratuee these data‘gaVe an impreseion
of 1ncomp1eteness because they were not presented in the same level of
detail as the skills identified in the 11terature. " The combined

findings, however, provided a comprehensiVe skills profile of the future

" systems analyst. This profile can be used to recruit suitable staff,

develop Ee]eVanp education and training progranmes, and plan appropriate
‘career paths for future’systems analysts.

‘ o ‘ Y
7.4 COMMENT ON THE INITIAL PINDINGS

Comment on the identification of the skills profile of the systems

analyst covers four main issues. Thesé jssues are:

- the extént to which the findings can be generalized;
- the appropriateness of the term 'SYSTEMS ANALYST';
“ "SYSTEMS _ANALYST' as an INDIVIDUAL. or a ROLE in app11cat1on )

- software deve]opment'

. the need for the resllts to be analyzed further.

7441 THE EXTENT‘fO WHICH THE FINDING CAN BE GENERALIZED

Questionnaires were riot sent to companies with I.S. departments of less
fhan ten employees because it was felt that the nature of systeme
analysis in the very small environment may be inconsistent‘with the main
thPUS;‘ of software application development (see section 4.2.3.2).

Before the findings of this research can be generalized to include all

a7
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systems ana]&sts, fﬂrtnen research is required to determine if there are ©

‘any significant differences between the skills required in the very
small and larger I.S. envf%dnments (see section 8.3.3).

| - .
7.4.2 | THE JOB TITLE ;SYSTEMS ARALYST! ISQINAPPROPRIATE

Aithough 10 generic clusters of skills were idsntified as necessary for

the systems analyst of the future, only one of these (the investigative

cluster) ingluded analytical skills. This reinforced the concern about

the validity of the name 'systems analyst' as an appropriate title for
the position (see section 1.3 point iv). It was concluded, therefore,
that the job ﬁss evolved to0 the extent that the term 'systems analyst'
has become too cbnfining and, therefore, can no longer be regarded as
appropriate. ’ o

Rathér than attempt to identify another single term which
incorporates the broad spectrum of idenfified skills, the lead givén by,
for example; Jones (1985, p.25); Mart1ﬂ (1982, p.337); Bé v and Kochen
- (1984, p.169) was followed and a new d]spensat1on of JOb tategories is
suggested (se¢ section 7.5.2.1). For\the moment, therefore, the term
's&stem analyst' (in inverted commas) wsg1 be used.

o

7.3 SKILLS PROFILE FOR A ROLE, NOT AN HNDIVIDUAL |
Some authors (e.g. Clarke and Prins, 1986, p.34) have Wriften about

‘systems analysts' skills' as 1f they are referring to the skills

possessed by, or to be developed 1n, 4 single individual. The range of'

skills 1dent1f1ed in this research as necessary for the future 'systems

analyst! to function effectively, covers a broad spectrum of activities

A . «
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(see section 7.3). 'Some? of the skills required are singularly

technical (e.g. SYSTEM ACQUISITION CLUSTER (section 7.3.2.10)), others
investigative and analytical ‘(e.g. INVESTIGATIVE CLUSTER (section

7.3.2.6)), " some ara peop]e-or1entated {e.g. - HUMAN ISSUES CLUSTER .

(section 7. 3.2. 5)) others have a strong management bias (e.g. PROJECT
MANAGEMENT CLUSTER (section 7.3.2.8)). It seems unlikely that all
these skills will be found in an individual. Rather this range of
skills is more 1likely to be the definition of the activities to be
performed (perhaps by a number of individuals) to ensure that efficient
and effective commercial systems are implemented. It is concluded that
the research findings provided the skills profile of -the ‘systems
analysts'' role, rather than the skills profile of an individual

'systems analyst'.

7.4.4 " FURTHER ANALYSIS OF THE FINDINGS
One of the objectives\of the- research was to identify the ski]is
required by‘thg ‘systems analyst' of the future (see section 1.5).
Early in the rQSearch a problem was experienced defining the té}m
ISYSTEMS ANALYST' (see section 2.1.1.4). Later the term itself was
‘found to be inappropriate and a]ternat%ves were stiggested (see section
7.4.2). In the previous section in this chapter (section 7.4.3) it was
concluded that the ski]]s profile identified in section 7.3 perhaps best
describes the ski]]s profile of a future 'systems analysis' function or
ROLE, rather than the skills profile of the 1nd1vidua1 ‘systems analyst'
of the future (see Meissner, 1986, p.7 and Guimaraes, 1980, p.2). It
« seemed, therefore, appropriate to analyze the research findings further
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in an éttempt to identify the possible presenﬁé of discreet "job

categories within this.role - an idea suggested by Zmud (1987, p.137).

7.5 ANALYZING THE FINDINGS FURTHER )
It.is recognized that the design and redesign of exfsting Jobs

represents sound management practice, since it leads to more effective

© utilization of human resources in the meeting of both personal and

organizational goals (Peterson and Tracy, 1979, p.85).

The call for the establishment of ne job categories (which is the
direct result of redesigning existing Jobs) particularly within the‘i.S.
development environment is found in the literature (e.g. Martin, 1982,
p.337 and Gilb, 1988, p.361), This stage of the research is identified
in figure 7.4, in which an attempt is made to redesign the jobs within

theisystems develépment activity.
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This stage of the research in context =

7.5.1 THE ANALYTICAL PROCESS
The analytical steps taken to identify the new jobs inherent in the

skills categories identified in section 7.3.2 were not an éttempt at job

design through human engineering.  These techniques were not followed -

o

because it can be claimed that the concept of human engineering is

ultimately based on the assumption that work should be explicitly

organized to take into account the potentialities and limitations-of the

workers (Schein, 1970, p.30).  Obviously no such approach tould be

~ taken in this study. ' »
The process followed in identifyiﬁg the naw;afspensation of job

categories was based on an- idea borréhed from Couger's study of

enployees' perceptions of th@ir work, He used a model devised: by
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; ) Hackman and Oldham to‘measure how 1.S. employees to’§eé their jobs, and

, to determine wﬁether their perceptiongrof their work differ_from those
of cher employees (Couger, 1978, é.118). 7

"Inc1uded in the steps“’which “should be followed to use the

Hackman~01dham model as a“job diagnostic survey instrument are:

- a thorough diagnosis,

- foriming natural work units,
- combining”tasks;

- vertical loading,

(Huse, 1980, p.314).
While this process was followed, the steps required a dégree of
adaptation to cater for assessing a job role which does not currently

exist, but is expected to exist in the future.

7.5.1.1 THGROUGH DIAGNOSIS

This step of the Hackman-0ldham model is used to determine whether
motivation and’job satisfaction are problems for people employed in a
particular position. f>1t was obviously not possibie to include fhis

& N
procedure in the analytical process followed in this reséarch.

7.5.1.2  FORMING NATURAL WORK UNIYS

The motive behind this step is to attempt to -increase the~'ownershjp@‘of
. the task (Huse, 1980, p.315), This is achieved by group?ny h%tura1

activities together as much as possible. It was found tﬁéélthree of

the skiils cluéters identified in section 7.3.2 could be subdivided to?

" increase task identity, ;
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Evaluation c]ustef (section 7.3.2.4)

" The skills required to ensure that computer-based systems can be

audited seemed to form a different work unit from the quality

control skil]s grouped in this cluster. These audit related

ckills identified tasks which could be described as SYSTEMS

AUDITING.  Other skills in this cluster were later'grouped in the

- GENERALIST category.

NOTE:
l.‘

It is unlikely that the full responsibility for auditing
computer-based systems can fall outside the auditing
profession (Weber, 1982, p.82). CohseqUentIy, the actual
auditing. of computer-based application systems is not seen
as a function of I.S. industry personnel.  Within the I1.S.
industry, however, there is the need Tor specialists who
will advise on how to develop and implement sophisticated
systems which use the evolving technology and which’één'be
audited to fﬁe complete satisfaction of the auditing

profession.

"(See section 7.3.2, part of Group 4.)

A view is held that one of the specialist réles could be
that of Quality Assurance (see Harold, 1983, p.102).

Because best results appeéar to he achieved when the people

doing the work are ultimately feld responsible and =

accountable for that work - including .its quality (see
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(ii1)

4

i

;“ ' ot
Allen, 1969, p.113) - the control of the quality of a °

computer-based system is regarded as the developer's
responsibility, and not that of a séparate specialist group.

|

Investigative cluster (secﬁion 7.3,2.6)

A
W,

A work unit of skills asso@%ated with the information engineering
activity of identifying corporate inforhatidn needs was identified;
in this‘c1u§{er. This task was called INFORMATION ARCHITECTURE.
This investigative role will require skills which will include:
- long-range plgnﬁfng, .
- using apbropfiaté methodologies (e.d. ‘information
engineeritig), ‘

- identifying corporate data requirements, w
= designing logical databases (logical data modeling).
(See section 7.3.2, part of Group 6.)

~ Other skills in this cluster were later grouped into tﬁe
GENERALIST and SAVANT categories (see section 7.5.1.3).

Systei acquisition(c]ustér (7.3.2.10)

Two specific tasks were identified in this large group of skills.
Those skills associated with the building of an

organization's database appeared to form a separate work unit.

This was called the DATABASE specialist group. The skills

required for this role will include:

. designing data structures;

- using data dictionaries,
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- working with the datahage administrator,
- using appropriate techrology.- .
' A second group of skills were associated with the
jdentifying of user needs. Because of the difficulty in-.
determining individual computer-based system requiﬁéments (Jenkins
et al., 1984, p.79; Bahl and Hunt, 1984, p.12), it is envisaged
that more technologicalradvances will be made in order to enable
prototype versions of systems to be built (see sectioﬁyz.i.2,3.4).
The specialist in this area will need a broad range o?:j
investigative, systems acquisition and technical skills and could
be called a PROTOTYPER. | ’
(See part of sections 7.3.2.6 and 7.3.2.10.)

Other skills in this cluster were later grouped in the

GENERALIST arid SAVANT categories (see section 7.5.1.3).

i

7.8.1.3 COMBINING TASKS

Two further work units were identified byﬁcombining the skills from

multiple categories identified in section 7.3.2: In both cases the job

category was suggested in the literature.

(1)

THE GENERALIST
The evolution of this position is often referred to in the
literature (e.g,» Callahan, 1985, p.32; Clarke and Prins, 1986,

p.32; Benbasat et al., 1980, p.31). This position was

identified by combining the skills from a number of clusters, and

so expand the systems andlyst's position td include all the
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application development activities. Skills were combined from

the following groups:

The following 3 points are noted.

(a)

(b)

(9)

computationai
evaluative
investigative

project management

"systems acquisition.

-

This generalist role is possibly the role into which the

current ‘analyst-programmer' job will evolve.

qu skills profile which the -respondents to the
q@estionnaire envisaged (see section 5.3.2) tended towards a
géneraIisthategoﬁy; H

Possible names for this generaiist.position are SYSTEMS
DEVELOPER (Smith, 1983), or SYSTEMS BUILDER (Jones, 1988,
p:26).

THE SAVANT SPECIALIST |

One of the\job cafegories in the specialisthgroup also has a

literature base. It is referred to as:

advisor, mentor (Barr and Kochen, 1984, p.175)
encorager (Martin, 1982, p.334)
system building facilitator (Rivard and Huff, 1985, p.90).

The skills required for this task were drawn from the
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inyestigativé;, sa?ant~and syste&s acquisition clusters and
“included: o

congulting (e.q. ;ﬁrowgh“an information centre) | o
tastructing (both within and outside the I1.S. department)
evaluating (e.g. new products and new technology). w

(See section 7.3.2,9.)

7.5.1.4 VERTICAL LOADING
" The intent of verticél Toading ishto décrease the gap between the
'doing’ and the .'controlling’ aspects of a job. This exercise
inevitabiy increases‘the autonomy of a task (Huse, 1980, p.316). ~This
step strengthened éhe task identity of the GENERALIST positiqn (see Y
section 7.5.1.3 point (i)). ' I

7.5.2 RESULTS OF THE ANALYSIS .
The results of this analysis provided hoth a new order of job categories -
in I.S. development and the essential skills required for all the
identified generic job clusters.
7.5.2.1 NEW JOB CATEGORIES
" The new job categories suggested by this research move away from the

traditional titles of programmer, analystéprogrammer. systems‘ana1y$t
etc. The following categories are suggested.- ‘ﬁ .

GENERALIST (the SYSTEMS DEVELOFER)

‘SPECIALIST POSITIONS

| INFORMATION ARCHITECT
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DATABASE SPECIALIST
s PROTOTYPER
| SAVANT .
SYSTEMS AUDITOR. 1

7.5.2.2 ESSENTIAL SKILLS
- Analysis of the initial findings indicatedx;hat future development anmd

impleméntation of commercial computer~based(§ystems will demand i .range |
of skills which will be required irrespective of the particular generic
job cluster in which the individual will be working.i\ These essential
skills have been identified subjectively and listed in table 7.4. It
is suggested that, to be competent in the application development
industry, an individual must be capable of developing these skills.
Failure to ensure this is Tikely to lead to unmet éxpectations for both

employer and employee.

TABLE 7.4 ,
Ski111s essential ﬁgheny groupings within the role
t /

1, Skills in the BUSINESS ACUMEN cluster

2. CHANGE AGENT/CREATIVE skills

3 Skills in HUMAN ISSUES
communication skills
interpersonal skills !
ergonomic skills

4, INVESTIGATIVE skills
analytical skills
fact finding skills A
problen sclving skills

5. Skills in the PERFORMANCE cluste® (! ©
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7.6 FACTORS WHICH INFLUENCE THE MIX OF: SKILL[S REQUIRED WITHIN
o EACH CATEGORY ﬁ
) The exact mix of ski11s appropriate in a particular set of ¢ircumstances
is beyond-the scope of this research (see sectiOn 8.4, 3) The
“following two factors, however, are likely to 1nf1yence the level of
skills reqUwred in each job category. ‘ 4 i

(i) STRATEGIC IMPACT OF THE I.S. ENVIRONMENT AND THé PARTICULAR S?STEN' i

' The categories of strategic re1evance of systems have bheen
1dentif1ed by Cash et al. (1983, p.27). The emphasis on the
skills requ1red to develop systems in each ofwthese enV1ronments
may need 'to change to reflect different charqcteris+1cs of the
existing and envisaged systems.  Some subaectyve suggestions are
made in table 7.5. < H. ﬁ

v
I

Although Nolan's Stage Model {@ibson and Ndﬁan, 1974 p:76;

Nolan, 1979, p.118) has been questioned (see Lucas ‘and Sutton,

1977, p. 254, King and Kr‘aemer‘t 1984, p.466, Ben!asat et a]., 1984,
p.476), it is fa1r1y widely used to describe the stages of growth
through which 1.S. departments mature (see DaV1s and Olson, 1984

- p.450; Cushing, 1982, p.296; | Dickson and Wetherbe, 1985, p.26;
_Cash et al., 1983, p.312; Noo@ruff, 1982, p.llh. Thére seems to
be evidence that more and 1é§s mature I.S. departments can be
{dentified (see Benbasat et al.. 1980, p 23) ﬁn the more mature
"environments the emphasis ‘of computer-based systems development is

more ‘lfkely to include specialist skills (e g. infarmation

Lt B,

s
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architeCt,,database, prototyper specialists). The genera11st
skills of the systems developar are likely to be more 1mportant
than spec1a11st skills in less mature I.S. departments (see
Benbasat et al., 1980, p.29). |

e

TABLE 7.5
The emphasis of skills required in the dlfferent strategxc relevance
environments (see Cash et al., 1983, p.27) ‘

ENVIRONMENT POSSIBLE SPECIALIST ENPHASIS ﬁ
Support Savant 3
Turnaround Information architect
Database
, Pro&gtyper‘
Factory Savant
Systems developer
Strategic Information architect
- Database .
Prototyper b
Savant “

Systems developer

1.7 SUMMARY OF THE CHAPTER i )

At this stage of the study the research programme was édmp1ete. The
final conceptual model is presented diagrammatically dn figure 7.5.

The .ski1ls required by the systems analyst of the future mere {dentified
by the building of two models (the job respOnsib111t1es/ski1ls tiode |
deseribed in qhapter 5, and the roles/skills model descr‘bed in chapter
6). To he?p minimize the probab11ity that required skills had been
{L-
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~ overlooked, the findfngs from bdi]ding the models were combined (section

7.3.2).  To ensure that the skills requiied by the future systems

“ ana1§st were not linked to any perceived systems development life cycie, -

_new skills clusters were identifiéd that were 1inkedﬁjﬁitialf& to

occupational categories, and. expanded from ideas pr]iéhed in the

literature (see section 7.2.1). Using Hackman and Oldham's Jjob

diagnostic survey instrument as a base, it was found that these skills’

clusters could be combined into a new dispensation of job categories.

Thesé new job categories suggest that there 1s no future for the

traditional systems analyst. Systems developers will be involved in

either generalist activities (of building whole systems), or specialist
activities (whose exact nature will be situationally dictated).  From
the final research findings it wa;ébossible to identify those skills
which will be essential to the future 'systems analysts', irrespective
of the job category to which they béﬂong. ‘

The final chapter of the thésis is an attempted evaluation of
these findings and an indication éf areas where further research is

required.

i i
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'CHAPTER EIGHT
CONCLUSION )
There is an expectdation that advances in tech;s fogy, particularly
'computer technology, will contlnue o acce]erate 1pto the next decade.
Organizations which do not exploit these advances&o]ace themselves at
risk. - In the commercial environment the compntér and computer-based
“systems argﬁeXpected to re-inforce their. central position. ok
It is argued that the 'systems analyst' is the central figure in

ensuring that computer technology is used to the benefit of commercial

arganizations. Unforthnately, however; the aéce]erating changes’ i1

technology have contributed to the 'systems analysts'' environment being
in a state‘of;turmqil. This tufbu]énce is such that there is no longer

_a clear definition of the term. In fact, a case can be made for the

clain ihat‘ the meaning of the term has out-grown its original

parameters. Opinions differ significantly on what constitutes an
appropriate  educational or traiiing programme for the 'systems analyst',
and on what can-be considered as the correct backgrotind or career path
for so important a figure, Uniess managers resalve these‘issues, the

va]ue of advances in technology. may be depleted. N
g

This research assists with solving these problems because it was
aimed at identifying the skills required in the future by this key
figure in application systems development. Working from the base of
these identified skills, appropriate backgrounds and career paths can be
jdentified and suitable recruiting and tra1n1ng programmes for the
systems ana?yst of the future can be designed.

In this chapter a summary is given af the obaectiVes of the

!
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research and the proéedurés followed during the research programme.

The findings ‘of the research are asses«ed critica11y, hefore somé‘

" hypotheses generated by the research and areas of further research, are
identified. o /

O )

8.1 SUMMARY OF THE RESEARCH N
“Because of certain limitations which could be identified in earlier
research attempts on this, and closely related topics, this researchrwas
undertaken with specific characteristics and‘ c1ear1y‘ identifiable

© ohjectives,

8.1.1 RESEARCH CHARACTERISTICS E t‘\ |
This research was classified as a hypothesis generating fﬂ°1d study,
which shared characteristics in common with conceptual studies which do
notﬂipv01Ve either a dependent or an independent variable. Care was
fakeﬁ}to ensure that the research, which was focused on the skills
required for the systems analyst of the future, was based on both a

valid empirical study and a thorough literature survey.

- 5.1.2“ .SUMMARY OF RESEARCH OBJECTIVES
The objectives éet for the research obviously had to focus on the
future, and peop1e's percaption of the rolé of the 'systems analyst' in
\ the future. B '

The f1rst objective was to attempt to provide a def1n1t1on oi
‘systems ana]y“ .« BY meeting this obgect1ve. both an insight intd

. documented pévceptians of this position and a base from which the
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.changing role of the. 'systems analyst' col ]d t

identified, was

: t

provided. . . ;
The second obaect1ve of the research was to<1dent1fy the skills
profi]e of the systems analyst of the future. \This profile would

provide an ind1cat1on of the type of person most 11R91y to be effective

in this position, what train1ng and education for poorle preparing to

work in the position will be appropriate, and what career paths are
11ke1y to be suitable for people in the position. :

It was expected that, while trying to meet these objectives, a
spectrum oflopinions would be identified. The third objective,
therefore, was to compare and contrast the opinions (concerning the

_skills required by the future 'systems analyst') identified in both the
%p1r1ca1 research and the Tliterature survey. Included in this

analysis was an attempt to identify why differences of opinion do exist.

8.1.3 SUMMARY OF RESEARCH PROCESSES AND FINDINGS

The research programme was based on the constructwon of two conceptual

models. The first made1 (called the job responsibi]1t1es/sk1115 model})

was built from the empirical data collected for the research.  The

second model (called the roles/skills model) was constructed as a rasult

of 1 literature survey, The findings of the research were based on the

combining of these two models.

Building the job responsibilities/skills model «
A questionnaire was constructed, using the opinions of a group of

experts to provide the dimensions of its questions. This questionnaire
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was distributed to a g§qup of practising 'systems analysts'. Replies

were received from 159 participants, which constituted a 39,2%‘ré5p9nse
rate. ' o .

After ensuring that the opinionsz of these refpondents could be
regarded as representat1Ve of a population of pract151ng ‘systems
analysts', the data co11ected were compared and contrasted to identify
areas of disagreement, and areas where no d1sagreement of rwspondents'
opinions could be identified. 0 ‘

Based on this consensus, the job reSponsibilities of t%e 1systems
analyst' of the futuré were identified. The skills requ ired by the
'systems analyst' to perform(these job responsibilities were Tlinked to
the responsibilities. Th1s combination of op1n1ons was caﬂ]ed the job

- vesponsibilities/ski11s jrodel. 7

Building the roles/skills model
The Titerature was searched to identify each association which future
'systems analysts' will be expected to have with their environment,
The nature of these associations was defined in terms of the roles which
‘systems analysts' will have(ﬁo fi11 within each of these associations.
The skills required to peQTorm effectively within each role were
‘1dent1f1ed. This structural association of roles and skills was called
the roles/skills model.
‘ Comhining the models ,
To build the skills profiie of the 'systems analyst' of the‘future, the
skills identified hy the bU11ding of - the two models were merged The

. ‘
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merger were reduced by grouping the skills into natura] activity units.

Ten such skwl]s c1usters were identified. Some of these clusters (e.g:

eva]uat1un sk11is, investigative skills and systems acquisition skills)

wure\found to relate dlrectly to the 'systems analyst' task. © Other

cxusters (e gs bu51ness acumen, human issues skills and performance

sk1113) were 1dent1f1ed as skills which will assist ‘systems ana]ystsf

to he more effect1ve at their task A third group of clusters’ (e g,

computat1ona1 sk111$, project management skills and savant skills) were

) d1verse from the ‘other clusters of task skills that, even at this

stage~0f the research, a new d1spensat1on of job categories for the

'systems anelyst‘ of the future was SJggested Later in the researchg’

an-attempt was made te identify these new job categories.

Research f1nd1n93‘ d1sa§reements

Because the research was aimed at the future, and was based on people's
opinion (which woyId obviously be coloured by their experiences of using
technology), a h{gh Tevel of consensus on the issues raised by the
research was not espected. It was planned to analyze disagreements in
two categor1e5‘ : q 7 |
A disagreements bttween the constituent groups who part1c1pated An

the emp1r1ca1 study, I

i

- diségreements hetWeen the findings of the empirical research and

the 1iterature i urVey

The disagreemehts identified in the empirical study could be

grouped into three types'

o oy

\overlapp1ng and redundanc1es of sk 11s "which _Were obvious from this :

/!‘l
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(i)

(iii)

i

~D1sagreements which reflected a move away from the trad1t1ona1

Qmethods of systems development (e.g. some respondents did’ not

regard skills in structured systems analysis and a1g0r1thm
structuring as important to the future 'systems analyst )3

Disagreements which indicated that, to some peop]e,,the role cf
the ‘systems analyst' is broadening (e.g. some respondents
identified skills of de’erm1n1ng corporate dafa requ1rements and &
whole range of project management skills aS\importanc to the

future 'systems analyst!);

Disagreements which ref]ected'ﬁé failﬁne t0 recognize the

significance of certain 'systems analyst' skills and, therefore,
which should be the sotrce of concern for the members of the South
Afrfcan computer industry (e.g. some respondents did not regard
skills in busjn%ss practices or interpersonal relationship skills

as important to the future 'systems analyst').

4
[

Research findings: no evxdence of d1sagreement

From the areas of wherz no areas of disagreement could be identified

when the job respons1b11it1es/sk11ls model &nd roles/skills model were

~combined, the followiny- conclusions were reached:

(1)

The range of skills demanded from the 'systems analyst' of the
futurehwilg be such that it is unlikely they will be fotind in a
single individuaj; This conclusion supported the view of Martin
(see section 2.2{i.2i1)mthat the term describes a roléﬁrathenwﬁhan
a person, | )

The skills {dentified as necessary for those involved in future
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application systems devéiopment,‘ can ﬁbe groupe&r into a new

dispensation of job categories: ./

One of these categories will demand a wide range of
generalist skills which makes the name 'SYSTEMS ANALYST! too
restrictive.  This category could he‘given d-new Job title
of either |

SYSTEM BUILDER or

SYSTEM DEVELOPER:

] : . ‘
. The other broad’ job category can be sub-divided into a

number of specialist activities. These aétivities may, or

may not be the respon51biiity of single individuals. The

' specializations identified iﬂ this research Were!

THE SAVANT SPECIALIST - ¢n evaluator who instructs and

consu]ts.

THE TNFORMATION ARCHITECT SPECIALIST - a iong-range planner ,

who identifies corporate data requirements.

THE DATABASE SPECIALIST - a technician wﬁo ensures that the
source of information required by a company is in place.
THE PROTOTYPER SPECIALIST - an investigator and
probiem~so]ver who builds working modeib to identify user

ﬂeqUirements.

“”HF AUDIT SPECIALIST - an advisor who enables sophisticated

systems to be built in such a way that th@y ¢an be audited.
(NOTE: While there may be cases where simiiar Job titles
~ are used by individual organisations, it is contluded

that .this usage is not wi&e-SpreSd. lione of these
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"titles is faund among the c@mmonly used categories
j1dentif1ed 1n the annua] sa1ary survey of the I.S.
; 1nwustry, conducted by the Remunerat1on Serv1ces

D1v1s1on of P E COrporate iServices (see P £, 1989).)

It was also concluded that {he supportive skills required

for all Job categor1es ,1nc1ude sk1115 to function

effectively in the business enV1ronment skills to 1ntroduce

change 1into a buﬁ1ness ﬂnv1ronment, skills at working
productiver with other people and skitls at motivating and
cbntr0111ng persona] performance. People without the
poten11a1 to deve]up these skills should not be recruited

R

into the dlsc1pl1n

8.2 ‘ EVALUATION OF THE RESEARCH

The research is évaluated fromltwo perspectives.  Firstly, the extent
to which the research has madh a contr1but1on to knowledge is assessed
and, secondly, the 1im1tat1on% of‘the research ara identified.

' :g/" : : o
8.2.1 EXTENT TO WHICH THE RESEARCH MADE A CONTRIBUTION TO

(NOW.EDGE

The c0ntributiog‘whiCh tgis research has made to knowledge is given
against the background of the turbulence in the ‘'systems analysts'!
environment. In this section the problems which motivated the research
are su@marizéd, an assagsment is given of the extent‘to whjch the
research met ils objectiVes and the value of the analysis dong'beyond

meeting these objectives is assessed.
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8.2.1.1 THE TURBULENT ENVIRONMENT

A combination of changes forced by technoiog1ca1 advancements and wser

expectat1on from computer based information systems have placed the '

; jsystems analysts't environment into a state of turmoil.
| The increased sophistication of hardware and software have led
directly to-the possibility of new application development methods (e.g.
fourth generation f]anguages, prototyping and end user computing).
These new methods threaten to make the traditional systems development
1ife cycle obsolete.  The more powerful development toois enable more
complex and refined systems to he built. f
The users of computer-based systems have increased their demands
for application, not just in number but also in complexity (see section
2.1.2.3.3). ' r ‘

At the centre of this turbulence is the 'systems analyst' (whose
mresponsibility it is to use technnlogy to meet users' needs). In this
" research the question waéﬁaskedywhether these changes are\inf1uencing
the ‘systems analysts'' role to the extent that they demand new skills,
new training and education, new background experience and new
career-paths for this position.  In fact, these changes may be so
dramatic thaﬁ unless some indication of their conséqq%%ces is
identified, inappropriate skills will be sought in those Beinéyrecruited
into the 'systems ara]ysts" discipline.  The bast use of the power of
~ computer-based technoluqy w111 only be ensured if ' the role of the

'systems analyst' moves away from the activities wh:ch characterized

third generation computing,
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This researsh is a1mcd ats 1dent1fy1ng th1: changing role, and the
‘skills required to function éffect1ve1y in the new env1rowment.
8.2.1.2 EXTENT TO WHICH RESEARCH MET ITS OBJECTIVES
. It is acknowledge that the meeting of research objectives does not
necessarily mean that the research has made a contribution to knowledge.
This claim is ﬁéde here because, in éach case, the objectives for this

research were to ijdentify specific groups of informafion, which’h&d not

previously been published. _ In general terms, therefore, provided the

objectives were met, the research made a contribution to knowledge.

The ~four ohjectives of the research were set invén‘attempt to
identify the skills required for the changing role of thé"systems'
analyst'. In this sectiop an assessment is given on the exteﬁkﬂto

which these objectives were met.

0BJECTIVE 1 (ﬁrovide a clear définition of 'systems analyst')

This ‘objective was met in two ways:

(1) After a summary of the literature definitions of a ‘'systems
analyst! was given in table 2.1, & definition of the term was

suggested in section 2.1.1.4."

(11) 1In the context of the research, though, a mure 1mPurtanu top was

to identify the activities wh1rh form the ba51s of the rale of the
'systems analyst' of the futur@. This was done in section 7.3.2.
By identifying these roles, which define the 'systems analyst' of

" the future, it be;ame clear that the térm 'systems analyst' has
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expanded beyond its origin neaning.‘ In fact,lin some areas these
roles were so different from the def1n1tion prov1ded in Sect1on
2.1.1.4 that they offered support for Martin's contention that the
job of the 'systems ana1yst' will change completely. This «
assert1(" waid the foundation for the suggestion. that the title
'systems analyst' is no 1onger anpropriate. e o

b
W

OBJECTIVE 2 (Provide a skills profile of the 'systems analyst' of the

t
s

future) ‘

This objective was met hy combining the skills identified by building

the job responsibi1itieslsﬁtlls mode1 (chapter 5) and the roles/skills

model (chapter 6), The skills which form this proftie were not

presented in clusters based on the trad1t1ona1 systems deVe1opment life~

}le, because there is evidence that the evolving technology wWill make

that life cycle obsolete.  The skills required by the systems analyst

of the future were presented in section 7.3. 2/1n c.usters jdentified in

the Titerature and supported by a factor ana’ysis of the empirical data.

(The ten skills clusters Were buginess a%umen skills, ~change agent

skills, computationé% ski]]s, eva]uativaﬂsk111s, human issue skills,

SN

investigative sk111s, “performance sk111s? project management sk111s,

. ]' .
savant skills and skills in system acquisi t?cn) (O

‘§$ j
OBJECTIVE 3 (Conpare and contrast the opin1ons Sf the part1c1pants in
the empirical study) E ,y

‘Ana1y51s of variance statistics were used to COmnare“the opinions of the

three constituent groups of respondents to the questionnaire (the .

N
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pracgﬁtioner experts, the academicﬁg and the “practising systems =

i s < . )
analysts), - These comparisons revealed disagreements covering a broad
range of aC%%vitféﬁ;jY?The one“grOUp of disagreements (e.g. project

management, imp1ementat1an respons1b1]1t1es and the use of traditional

development methods) could be atxr1buted to different percept nns among ;

the respondents of the future role of the systems analyst. The other

. §
group of disagreements, however, included skills which have been:

regarded as central to the 'systems analyst' task (e.g. skills in
busiﬁg§§vpractiCes, change agent skills and interpersonal relationship
skills). Managers in the South African computer industry need to note
these‘obinions to ensure they are not contributing to ineffective or

unsuitable systems development (see section 5.2.2,1).

OBJECTIVE 4 (Compare and contrast the opinions identified through the
empirical resg;rch with those identified in the Titerature survey)

To meet the pfevious objective, the data collected in response to the
questionnaire were processed in groups (see section 5.2.1). The
7 empirical data were processed as a whole‘to meét this objective (see
sections 7.3.1 and 7 3.2). The skills identified by procrss{ng &1 the
empirical data were compared with the skills didentified in the
Titerature survey. This comparison did not reveal total agreément.
 The findings of the 11terature survey indicated the need for more
detailed;, and somet1mes speC1alist ski11s (e.g. spec1a11st prototyp11g
skills. or specialist quality assurance skills), the emp1r1ua1 research
‘ identif1ed the need for §k1115‘wh1ch seemed more appropr1ate for a

generalist rQ]e”(e;ga bu§iding whole systems). In spite of these

Ky S S,
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disagreements, however, there was a clear indication from this

. comparison that the rale of the 'systems analyst' is changing
) D

(partjcularly in the areas of certain inVeétigative, management and

system acquisition skills).

§.2.1.3  VALUE OF THE”RESEARCH BEYOND MEETINGS ITS SPECIFIC
OBJECTIVES - " |

The research made further coritributions to know]edge in.two areas:

(1) "~ The task of 'the 'systems analyst', which i$ more Tikely to be
associated with a role than with an individual, can be sub-divided
into generic clusters (see section 7.2.2). The clusters
identified in this research, are totally independent of any -
present or future systems development Tife cycle. ‘

(i1) ‘Because the skills identified in the research as being necessary
for the future 'systems analyst' are not 1ikely to be found in
single individuals, a new range of Jjob categories in systems
development is suggested. Using the‘clusters of skills which are
independent of a systems development &ife cycle as a base, new job
titles, which are appropriate for this changing role, have been
suggested.  These job titles reflect the nature of the tasks to
be performed and the skills required to perform these tasks (see

section 7.5.2.1).

8.2.2 IDENTIFIED LIMITATIONS IN THE RESEARCH
All the 1imftations 1isted below have been discussed in detail earlier

in the thes¥s. This sumniary is divided into three Sections:

375




limitations in the empirical research,

Timitations in the literature survey,

~ Timitations inherent in thé approach taken to conduct this

o

research,

THE EMPIRICAL KESEARCH

The 11m1tat1ons of the research in respect of collecting and

analyzing the empirical data are detailed in section 4.3.3.

These limitations can be summarized as:

there was evidence that the sample population was suffering
trom survey saturat1on'
the exact sample population was not known, consequent1y each

quest1onna1r& had to be distributed through a “third person

 and attempts to fo]]ow-up d1rect1y on deter“1n1ng the

opinions of non-respondents were abandoned;

the use of questwonna1res as the method to collect the
respondents’ op1n1ons brought with it inherent Weaknesses
concerning the reliability and validity of the meaiuring
instrument; y

it could not be established whether the rerondents'
opinions had been influenced by their having recently
experienced some significant technological enhancement in

their work énvironment; . A

e

+ the sample population specifica11y“exc1uded small (less than

10 personnel).I.S. departments;

the skills identified by approaching the experts were not
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modified by those identified in the literature, prior to the
questionnaire being distributed to the sample population of
‘systems analysts';

some respondents showed signs of not héving a ¢lear

understanding of some of the Jjargon used in the résearch; »

through limited information being made public, ‘system$~

ané]ysts' working for the - large government and
semi-government installations were excluded from the sample

population.

THE LITERATURE SURVEY
In section 6.4 the limitations of collecting information through

surveying the 11terature were detailed. A summary of these

Timitations 1$ provfded below.

only a small portion of the Titerature which could be

identified was aimed smecifically at identifying the skills

| for the 'systems analyst' of the future;

it was difficult to ascertain from the literature the exact ..

importance of the skills identified to the future 'systems

analyst';

skills comparisons a*d contrasts were difficult because some.

of the skills 1dent1f1ed in the literature were specific
and detailed, while others were composite in nature;

the meaning of some of the documented skills was unclear:

it was not possible to, reconcile some of the sharp

differences of opirion 1dent1f1ed in the literature.

5l
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(111) THE RESEARCH APPROACH " B

The 11m1tations of this research inherent in the approach taken in

the research programme are detailed ili section 3.5.  The main

issues are summarized ds follows: = »
[

8.2.3

none of the skills identified by either the empirical

research or the Titerature gurvey were confirmed through

observation;

no attempt was made to determine how a 'systems analyst' who

would be rated as 'good', would use the identified skills;
building skills profiles using generic groupings can be open
to subjactive influence and 1nf1uence and interpretution,
the nature of the environment belng researched was such that
some significant technological advance could 1nva11daﬁe the

research, or sharply compress the timescale involved.

SUMMARY OF THE VALUE OF THE RESEARCH

In spite of the limitations associated with the approach taken; it was

shown that the research ohjectives were met (see section(8.2.1.2).

Each stage of the research process was planned, substantiated, carefully

executed and thé results were crjtica11y evaluated. There was

sufficient evidefice to support the claim that the research has made a

contribution to\knowledge (see section 8.2.1). The value of the

reseaﬁgh to thegI.S.‘industry can be summarized under the following

headings:

i

il

fy

| -
5
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function an individual may perform within thé role of application -

e

" STAFF SELECTION

The findings of this study give a clear picéure of the functions
to be performed by those involved -in either generalist or
specigﬁist igtivitiés, of future appTicatiOn (devélopment (see
section 7.3.%). This %Hformation wi]]”enaQIe staff selection
procedures to be designed %o avoid émpldying peopﬁe who cannot
adaﬁf to the changing environment. Withbut making these
adaptations, the evolving computer~based‘techno]ogy may not be

used to its full potential.

EDUCATION AND TRAINING )
Through this study the skills which will be essential to whatever

systems - development havc been identified (see table 6.3).

Knowing that these skills are necessary for a careet in I.5. -

development provides a goaf;for curricu]uhvdesign for both the

' academic sector and industry training estab]ﬁshments. Education

~or training which excludes megting‘these'goj1s may be of limited

(i)

i

value.

CAREER PATH TRAINING

The resulits of this research provide the practitioner with two

pointers vital to career path planning in the I.S. environment:

- firstly; they provide an indication of the ype of
background and experjence which will be suitable for I.S.

G v
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staff who will be effective application developers;

- secondly, they help direct plann1ng on how I.S. personnel.
., can best prepare for the future,’ and progress within their ’

| d15c1p11ne‘as effective application developers.

((iv)  STAFF LOYALTY 7 .
 Because: of the' 1mportance of business skiils to the I.S. deve]oper
of the future, it is 1ikely that staff will develop & loyalty, if
not. to an 1ndiy%dua1 company, at least to an’iﬁdustry sector
(rather than primarily to the compﬁter industry). The careful
planning of careér paths for I.S. personnel will help to sustain

this loyalty.

8.3 HYPOTHESESﬂGENERATED BY THIS RESEARCH

This research was classified as a hypothesis generating field study (see
section 3. 2.3. 3).  The hypotheses identified in th1s section were those
identified as a direst conséquence of this research (other hypotheses
are included in the section on furtherrr95edrch suggested by this study

(see section 8.4)).

8 3.1 HYPOTMESIS ON APTITUDE TESTING

‘There is- a need to%te st whether pos1t1Ve links exist hetween commonly
used aptitude tests for entrance into the computer indusvry (e.qg.
Burroughs Computer Programming Selection Test, ICL Programmer Aptitude
Test, IBM Programming Apfitude Test) and the nature of the evolving
syspems development . job. j It may be that some (or all) of these tests
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are attempting to measure finappropriate competencf¢5‘ and
. characteristics. ‘
- HYPOTHESIS: _

The aptitude testé'common1y used to measure the competencies Fequiﬁed by
the computer industry do not test for those competencies required by the

future I.S. developer.

8.3.2 ) HYPOTHESIS ON THE PERSONALITY PROFILE OF THE SYSTEMS
7 DEVELOPER ;

The need for intérpersonal relationship skills (see section 7.3.2.5) and
change agent skills (see section 7.3.2.2) were fourd to be essential
skills to the future systems developer (see secfion 7.5.2.2). These
findings suggest that the social need strength of systems deve%opers
will need to bhe higher than those found in Cougers' study of the 1970s
(Couger, 1978, p.122). It may no longer be appropriate to'call systems

developers 'loners'.

HYPOTHESIS:
There 1is no difference in the social needs strengths of systems

developers and the social needs strengthé of other professionals.

8/3.3 HYPOTHESIS ON SMALL I.S. DEPARTMENTS
Small 1.5, departments (i.e. less than ten employees) were speéifitally
excluded from the sample population for this research.  Before the

findings of this research can be generalized to include ail application
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systems devé]opers, it must be established if the assumption is correct

that the nature of the work dorie in the small -installations ig

inconsistent with the main thrust of I.S. activity.

HYPOTHESTS: : | : .

Skills required in the future by systems developers in small {less than

ten employees) 1.S. departments are the same as thoée required by the

systems developers in larger I.S. departments,

- 8.3.4 _HYPOTHESIS ON THE FUTURE OF PROGRAMMERS

One of the skills categories identified in this research as required by
the systems analyst of the future related to the acquisition (and

development) of computer-based systems (see section 7.3.2.10). - These

skills included building systems to meet users needs (e.g. .using.

appropriafe tools, structuring algorithms, prototyping and programming).
If these skills are vequired for the 'systems analyst', or one or more
of the new job categories identified in section 7.5.2.1, there may not

need to be a programming role in future 1.S. departments.

HYPOTHESIS:
There is no role in the future development of information systems for

P

the programmer. =

8.3.5 . HYPOTHESIS ON JOB TITLES

It was found in this research (see section‘7.4.2)\tn&{ the range of

skills ‘required by the 'systems analyst' of the ?ﬁture cover such a
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broad spectrum of activities that they could be grouped into 10 clusters

(see section §.3.2). Only one'of these clusters (the ‘investigative

o e
cluster) included analytical skills.. -Unless the job title SYSTEMS

ANALYST be dropped, therefore, it will be used to describe a position of

which analysis is a relatively small (although, unqueStionably, an

important) part.

HYPOTHESIS:
The continued use of the job title SYSTEMS ANALYST will lead to false

exPectétions from both incumbents and managers of the position.

8.3.6° HYPOTHESIS ON IMPROVED JOB SATISFACTION

" If new jobs are introduced into the 1.S. environment to enable the
ihcreased SOphisficafion of technological advances to be exploited,
these new jobs are Iikely to bring incyeased satisfaction to the
incumbents. This increased satisfaction should lead to greater
productivity and possibly even the implementation of better
computer-based systems. It is, therefore, important to know if the
changes suggested in this research will be appreciated by the systems

builders of the future.

HYPOTHESIS:
The new job categories identified in this research improve the output
indices of factors such as job satisfaction, tdrnover, absenteeism,

grievances, quality of work and productivity.
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8.3.7 HYPOTHESIS ON EMERGING I. 5. DISCIPLINE -

In their 1986 research Cu]nan and Swanson attempted to p]o* the progress

“\‘bf MIS between 1980 and 1984 as a scho]arly field of study (Culnan and

~as a clistinct discipline wiih its own cumulative tradition. They could

\

\«,

Swanson, 1986, pp.289-301). The1r conc]us1on was that MIS is emerging

not assume, however, that this distinctiveness would similarly reflect a

a

growing consensus of published articles.

'In facﬁ) the opposite-may prevail. As MIS becomes more
: estab11<hed it may instead tend to fractionate from its
* foundational base.' (Culnan and: Swanson 1986, P .301).

N It may be that {he envisaged change from a single job category of

) J

‘systems ana1ys+' to mu1t1p1e Job ‘categories spdnn1ng both genevalist
and ‘specialist activities surports the content1on that as the MIS

discipline matures,:so a fragmentation of interests and activities can

- be ‘expected.

maturing 1.S. industry.

HYPOTHESIS:

The fragmentation of the 'systems analysts'' job is a reflection of a

8.4 . FURTHER RESEARCH

This research was seen as one further stage in the building of a base of

knowledge concerning the development and ihp]ementatioh of

computer~baséd application systems. It drew significantly on the

literature and was based on the findiﬁds‘of‘brior research in the area.
As a result of' {ts findings, therefore, it wés {nevitable that further
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areas of research could be identified.’ Where apprbpriate, hypotheses
relating to the further reseaggh;ﬁoﬁics haVe‘been‘identified.
B ; .

8.4.1 REPEAT THE SURVEY
It is suggested that within the next five to eight years this research
should be repeated using the sime questionnaire as a measuring
instrument.  This repeat résearch programme will:
- " help confifm the nature‘of the system Bﬂi]ding;activity; :
- provide further input to decisions on personnel Se1ecti%n,

education and training in the app]idation development industry;
- enable the protesSes“used‘in this research to be tested for

reliability and validity.

8.4.2 TOENTIFY WHAT MAKES A GOOD SYSTEMS DEVELOPER -

Establishing the skills profile of the systems developer of the future
is an important foundation for further research (see section 1.7).
Research programmes wWill prgvide the 1.S. industry with more significant
resulls, however, if they can establish what unde;1ying behaviours are
required fof effective performance from appli;ation deVeIopmeht

personnel.

HYPOTHESES:

(1) The factors which characterize a good systems developer cah be
defined. ‘ ~

(i) The factors which influence the productivity of the sysfems

developers of the future can be identified. ”
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8.4.3 ESTABLISH APPROPRIATE SKILLS MIXES FOR DIFFERENT WORK
” ENVIRONHENTS
It is possible to identify different maturity levels and systems
characteéristics in I.S. departments (see section 7.6). It needs to be
~established whether different skills mixes from I.S. application
development personnel are needed for each of these environments.

HYPOTHESES: =

(i) There is a direct reiationship between the maturify of the I.S.'

- department and the specific skills mix required by the systems
'developers who will be effective in that department.

(iif\‘The more mature the I,S. department the more bus1%ess skills are
required by the system developer to be effective in that’
department. - ﬂf\

(1i1) The more mature the I.S. departmehtMthe Tess likely the score on
the commonly used aptitude tests is.to reflect appropriate
competencies for the systems developer to be effective in that
department.

v(iv) The skills mix required for the systems developer to be effective
in each category of I.S. department as identified by Cash et al.

(factory, strategic, support, turnaround) is unique.

8.4.4 THE TMPACT OF CULTURE AND LANGUAGE ON EFFECTIVE /

) PERFORMANCE IN THE I.S. INDUSTRY
Many countries, 1ike South Africa, have populations with multiple

cultural and Tanguage backgrounds. Research is needed to establish:
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(i) whether pecple who do not. speak English as their home language or
do not- have a First-world culturalfbackground, are in any way
disadvantaged when following ‘careers in the technica1i 1.5,
environment; :

(ii) the nature and detail of the educational and training bfogrammes
needed to compensate for these différences, if they are identified
as disadvantages.

HYPOTHESES: J B

(i) The cultural backgrouéd of systems developers has a direct effect

" on their performance\in the implementation of information systems.

(i1) People with a'disadvantaged secondary school education are less
effective as system developers. |

(i) People with an African language as their home iangUage are less
effecti.e as systems developers than people with English as a home

Tangtiage.
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APP‘END‘EX A
UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG

1 Jen Smuts Aventie, Johannesburg : ‘ B POWITS
: ' 2050, SOUTH AFRICA
5 s

. , : { L Uniwite
.o - | 32712554
‘ ’ . %y 11 T161141

Reference: TDC/afs
Enquitiest ' ” 7
ey 10111716 5398 S

L . ‘ J ; Date;

Dear Colleatue

I am currently involved in a research programme to explore the changing role
of the Systewt Analyst in the commercial application development industry in
South Africa. As part of thé foundation of this research I seek the opinions
of a small group of leading acddemics on the subject. I write to you to ask
if you will assist me by participating in one stade of the programe.’.

e expense and logistics of getting you together as a group to identify a
group opinion force me to choose to gather opinions at a distahce. (This |
approach has the added advantages of anonymous reponsés and a possible 4
iteration through the process.) . ;

I'envisage that the procedure will have two cycles:

cle Oné - Attached to this letter are a group of defirikions, a sample jeb
escription and a set of open-ended questions. I ask if you will help by
please answering the questions. By their nature, these guestions preclude any
exact answers, so each person's opinidn-is valuable.

Cycle Two -~ Once the réplies to these questions havé been received and
c¢ollated, the findings of Cycle One will be ecirculated back to aill
participante: This wdll provide you with the opportunity to assess the
reponses of others taking part in the programme. In the context of this added
information you may &till support your origihal estimates, but you will be
given the opportukity; if you wish, to revise your opinions.

iThe f£inal set of oza;f.ﬁions will be used to construct a questionnaire which will
be circulated to a/large number of practising Systems Analysts, to6 assess how
they predict their future role in application development. ‘

To help m.aiwtain/f&re mamentum of the ieseatch, pleasé will you send your reply
to me (vsing the entlosed addressed envelope) by 30 September 1985. ‘

r

&

A *
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Obvmusly I will be publishing my findings, but if you have a particular
interest in this area, let me know and I will b# pleased to send intermediate
results to you.

'In antlcipation I thank you for your assxstance both in terms of your time and
your opinions. (N

Yours smcerely

FROFESSOR TREVOR D. CROSSMAN
(HEAD: DIVISION OF BIS)
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ATTACHMENT'TO SURVEY QUESTIONS

l.

DEFINITIONS ‘
THE FUTURE -~ between 5 and 8 years from now.

SKILL - the ability to perEorm gspecialized work with
recognized prof1ciency. -

SYSTEMS ANALYST JOB ACTIVITIES

The systems analyst gathsrs data for- andalysis of user
applications and/or problem areas in ("rder to design and develop
new appllcatlons or to modify existing appl;cations. In this
capacity, the systems analyst:

ANALYZES the workflow, forms, files, réeports, controls,

organizational policies and practices, hardware; software,

existing documentation and other applications affecting the
. application under study;

DOCUMENTS existing operations and procedures and evaluates
them to determine the operatmonal effectiveness of the
existing appllcation and if an alternate approach is
necessary;

DESIGNS new or modified approaches that are technically,
economically, and operationally feasible;

PREPARES the néecessary flowcharts, structure charts,
h decision tables, program specifications, systems test data
[ ‘and plans, user procedures, convertion requirements, time
‘schedules, and cost/savings estimates for new or revised
applications;

DEVELOPS the necessary 1nterfaces between data processing
and user organizations;

n

MONITORS the development angd lmplementation process;

CONDUCTS follow-up sessions to evaluate the effectiveness of
recently lmplemented or revised applications, and prepares
project activity reports for, the upper echelon and steering
committee.
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Qussrrom{é FOR ACADEMIC EXPERTS ‘ ; : o
/
Attached to these questions are:

- a definition of the PUTURE;
- -a definition of the SKILL;
- a list of SYSTEMS ANALYST JOb activities.

\

1. What methods of application software development do you expect
" Will be included in your syllabus in ‘the future?

2. ' Using the attached job activities as a guide, what do you think a
. =-. ..gystems analysts-job responsxbxlities will be in the future?

0

)

3. In your oplnlon, what specific skills will be required from a
systems analyst involved in future commercial appllcation systems
devclopment? ,
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QUES&IONS FOR PRACTITIONER EXPER?S

Attached to these guestions are:

-

-

a definition of the PUTURE;
a definition of the SKILL;
a list of SYSTEMS ANALYST job activities.

What methods of application software development do you expect to

" be introduced into your organisation in the future?

.Using the attathed job.activities as a guide, what do you think a
systems analysts job responsihilities will be in the futuvre?

i

In your opinion, what specific¢ skills will be required from a
systems analyst involved in future commercial application systems
development?

[

1
e
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SECPICN 1

"

L]

1n your opinion, how important are the following tools and methods for future

application development? [=

ngrazmtiné languages
se:lo ]
PASCAL
BASIC

ADA

Patabases
Tntegrated Databasds
pata Dictionaries

Automated Dévalopment Tools
CAD (e.g. to document work-£lovs)
Interactive Sereen Design
Interactive Report Design
Prograny/ Systen Ge“:nerators‘

Application Packages
Tmlementation of Application Packages
Custanizing Application Packdges

fourth Gereration Techniqués
Fourth Generation Languages
Prototyping |
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User Invélvement
Information Centres
Erid User Development

User Representatives on Pruject Teams

The Traditional Development Life Cycle
Without Prototyping t
WJ.t:h Prototypmg

’ Devel.oping Busa.mss SPec:,flcaLons

Systems Evaluation using "Pilot" Projects

De\relopment Work-Stations '
Programrable Teminals

JPersomal Computers with Kainframe Link

Development Centres
Information System Staff Only
Information System Staff and Users

Centralization
Strahééic Informr;ltion Systéms Planning
Standards Enforcement
Centralized Project Control

Others (Please Specify)
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. Others (Please Specify)
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SECTION 2

! Cbnsider the systems analyst's job respor;sibilities in the future. Howf"
', important; in your opinion, will each of the following activities be? K

IMEORTANT ~ IMFORTANT

Analysis
7 Using usomal Analyéis Procedures H-t13l12f 2
Cost: Analyzing &ystens , . Sz 9] 2
Identifying Work-flows and Procedires itle ity
Conducting Feastability Studies Teliwl7 ]2 |2
" Identifying User Reguirements REABNERR
Fomally Documenting User Needs b1¢ [te{w|1
Procucing Detailed Specifications o .
Understanding 8ysterns Interdependengeh li .Lsé J; ,7 -
Problem Solving 121161311
Systems Development )
Indentifying AppropriaééDevelogﬁent Methods elisleal 3
Designing Systens | Lisflo| T |1
Geherating Systems ‘ ‘é lulg i |y
Traditional Programming 314 |12 1)
Prototyping Systems L5 q b |
‘Building Whole Systens g (131813
Tuning Generated Systems | €11719|513
Integrating Nev and Existing Systens ' LL{iét 5
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IMPORTANT  IMPORTANT

Project Management

Planning Syst‘ems Development ; ’ i5tgl2 |t
‘Monitoring Systens Development 1sliy)w]e
Controlling Systems ngelogneht | sl b de
Evaluating Systems Development " lo iz | a |
Reporting on Systems Development q |y R
Evaluting Perfomanca of Systems Developers ¢ helgle |e
Applmatlon Packages
Selecting Packages Li{9i9 12|l
Inplenenting Packages | ('}\{ o AERL:
)
u'égr Contact N
Woski‘,ng in User Department ’ lo | 7 lls Wl
. Increasing Business Knowledge | 21 lie
, Becoming the User 31g1é4 Uul L
Sharing Responsibility for System with User lollo|idf L
Training Users 13l &)1
Acting as a Consultant . | 5‘ g | & L
Technology
Understanding Information Techiology | IRRITH! ;_*_
Keeping Bbreast with Technology ” (12 ] 6 ; ‘
Revising Standards for Development Methods ' 110 71 3 1
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SECTION 3 - ' | .

In your opinicn, to what extent are each of the following skills required by a
systems analyst in the future?

o - COULD BE  DEFINATELY
REQUIED RENTED REUIED

Development Centre Tocls/Methods

Determining Appropriate Develapment ‘
Methods ERroE = 1 & [L5Lo
Deteprmining Appropriate System
Controls 619 (L7
Determining Approprlate System .

P security L Isle el
Evaldting Software Packages S S R Y - TS
Using Structured Analysis Methods 2 llollsl s
Using Automated Systems Development |

A e 3 a7

_ Using Prototyping Techniques - Llw19 |ie (

i ‘
Using Technigues Associated with i -

Databases 216 |24

‘Apply ing Informakion Technology : 1 5 173

Project Management

Project Plamning L7 (% |Lé
‘Project Controlling _|_‘ “RE 15
Progress Monitoring vg‘ 1;) Jup
Scheduling 3¢ @v 13
Estimating Timescales TN E
Critical Path Analysis 2171916 |9

becision Making L9 319

sy



Finance
Cost Estimating
Cost/Benefit Analysis
Costing
Auditing Computer Systems

Quantitative Methods
Statistics

Social
) Workiqg‘.i[n and With a Team
. Dealing vith People
 Being Diplonatic
‘ “
| Hardvare
Designing Installation Configurations
Designing éauputer Networks
. Using Computer Netwarks
Detenuining Telecommunication
Reqtil. rements ’
Software
Cpn’stx‘uuting Algorithms
QB Programming
E‘OR'IRIXN Frogramning
Impletenting Applications Packages
AT Programming
Using Pourth Generation Languages
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Comnunication
Interviewing
Verbal Communicating
Report Writing
Presentation Preparing
Teaching
Selling

-0y

Envircnment
Organisation ‘Struchuri’ng
Identifying User Functions
Implenentim_,: Office Procedires

Establishing Corporate Data
Requirements .

Business Practices

Znalysis

Evaluating BExisting Procedires
Thinking Logically
Problem Solving
Acting as Change Agent
Fact Finding

‘ Implementing Procedirss
Organization and Methods Skills
Identifying User/Matagement Nee

6 |as

3 128
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NT  COULDBE IEFINATELY
REDUIRED REDUIRED REQUIRED

Managemart

Managing/Motivating People ‘ L1g 23
Task Prioritizing : 3 |16 43
Strategic ?laming o 219 |15 ¢
i L )
Tdentifying Competitive Advantages w13l el
Buiiding Compatitive Pogitions « 11612l s
Decision Making ‘ 6116 10
‘Managing Change - - - § i3 113
Reviewing Perfommances - {63 4
Others (Please Specify) v
. o--q-tuntﬁa0|o"b‘cr‘é.-c-o-faoa.e-‘e;.ngn
Nhehauosnssurevinecdhieiisosunoebuoviovase
[
S
' \;M }
i \\‘\\‘ ' T ™
AN
35

422



o " APPENDIXD

1 Jan
Johatema .
2001 South Alrldi

‘Frlegrams 'Uniwits’
Telex 4-27124 SA

UNIVERSITY OF THE WITWATERSRAND, JOHANNEQBURG -CF o) 7‘,16-””

N
T

e : Tolephona (017) 716-5398

Eanmms

oue 8 Afiril 1986
Dear Colleague ‘

It is often said that there is a skills shortage in the South African
appllcatlon softwore development J.ndust:ry. Effcrts to correct the sittmtion
are difficult because the'changing technoloc'y keeps- demanding nev sets of
skills from the systems developers.
1

The attached questionmaire is part of a resesrch programme which is attempting
to identify the skills required by the systems analyst of the future,.
Knowing these skills is crucial to the zecru:.ting, education-and training of
futute systems analysts, )

Because in South Africa there is no regisber of people involvad in systems,, -

“development, it was not possible for me to appreach you directly. A sanior
member of your department was ask'Ed to ldentj.fy appropriaté people to
participate in the ressarch, ;

As you work throuch the questionnai. re\yol.. wlll ind some sections in which you
are asked questions about yourself, while iq others you are askéd yaur
opinion Obvmusly, for these opinion ¢lesticns there are no richt of wrong
answers. What is important is to know just what you think. Your answers
¢an be completely frank. Meither your name, nor the name of your cc\mpdny
will appear anywher:e on the guéstionnaire. ' Completing the questionnaire will
take you about 20 minutes, but the information you provide will help tewards
resolving ome of the industry's seridus MANPOW er problems, |

Pléase will you use the enclosed btammd emwelope to return the conpl‘eted
guestionnaire 6 me hy 15 April 188, If you have & particular interest in
the research, please write to me under separate cover and I will send you
interim resuwlts as soon as they bécome ava:lable.

In anticipation, I thank you;rfor your help.

FROFESSOR TREVOR D CROSSMAN
(HEAD: DIVISION OF BUSINESS INFORMATION SYSTEYS)
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J” o
INSTRUCTICNSJ/?O PIIOT 5TUDY PARTICIPANTS,
s .

“ e

[
.

1: Please will you answer the Queationna‘ire.

2.- Please will you write any cf*tlcism you have of either the
covering letter or the auestlcnnalre on the document
concerned. ‘

3.“Aspects to consider inu]ude'

structure

lack of qlarity

graﬁmar/spelling
 time +o canmplete
* pelevance

eto.

4. T will arrange to collect the documents fgbm VU,

. “TREVOR CROSSMAN APRIL 85.
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— ‘ APPENDIX E

UNIVERSITY OF THE WITWATERSRAND, JOHANMESBURG

1 Jan Sniuts Avenue, Johanhesburg ‘ B POWITS i
2050, SOUTH AFRICA

‘ X : &Y “Uniwits’
T . ‘ 1 & 427125 5A

i

B3 0117161132 T LN

)

- Reference:
Enqulrles:
% (011} 716+

. J © Date:

Dear Colleague

I am currently involved in a research programme to explore the changing role
of the systems analyst in commercial computing in South Afrida. ‘This phasé
of the research irivolves gathering theé opinions of systems analysts who are
employed by a sample group of over 100 companies. Because there is 1o
register of systems analysts {(which would enable me to approach people
directly) I write to you to ask if vou will icdentify one person per enclosed
questionnaire £rom your department and ask them if they will help by providing
input to the tesearch. To help guide you in your choice, please will you
enstire that the participihts are involved IN SOME ASPECT OF ANALYSIS WORK.

There is no place on the gquestionnaire £6r either the respondent's or your
company’s name, This anonymity will be respected.  Cémpleting the
questionnaire will take about 30 minutes, but the irnformation gathered will

help to identify the skills required by the systems analyst of the future, *

This, in turn, will provide a basis for designing appropriate recruiting,
educational and training programmes for the application develomment industry.

If you have a particular interest in this research, please do not hesitate to
contact me and I will send you ihterim results as soon as they become
available. ‘ .

In antici}:.ﬁtion, I thank you for your help.

Yours sincerely !

PROFESSOR TREVOR D CROSSHAN
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4 p 1 Jan Sa APPENDIX F

Johanne
2001 SOLuce s vueeem
‘ Telagrams ‘Uniyits'
: o . Talex 4-27125 5A
UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG 8 (011) 161111

4 T Telaphone (0111 716-5398

Enguines

l

Date 14 ‘May 1986

o

Dear Colleague

It is often said that there is a skills shortage in the South African

* application goftware development industry. ~ Efforts to correct the sitiwation

.

are difficult because the changing technology keeps demanding new sets of
skills from the ‘systems '..developers. . :

The attached questionnaire is part of a research programme which is attempting
to identify the skills reguired by the systems analyst of the future.
Knowing these skills is crucial to the recruiting, education and training of
future gystems analysts. ‘

Becauge ir South Africa there'is no register of people involved in systems
development, it was not possible for me to ‘approach you directly. A senior
member of youf department was asked to identify appropriate people to
pacticipate in the research

As you work through the gtestionnaire you will £ind some sections in which you
are asked questions about yourself, while iIn others you are asked your
opinion. (bviously, for these opinion questions there are no right or wrong
answers. What is important is to know just what you think. Your answers
can be completely frank., Neither your name, nor the name of your company
will appear anywhore on the questionmaire.  Completing the questionnaire will

take you about 30 minutes, but the information you provide will help towards ‘

resolving one of the industry's serious manpower problems.

Please will you use the enclosed stamped ervelope to return the completed
questionnalire to me by 6 June 1986,  If you have a particular interest in
the research, please write to me under separate cover and I will send you
Anterim results as scon as they became available, ‘

In anticipation, I thank you for your help.
| peng Bt broaman

PROFESSOR IREVOR D CROSSMAN -~
-(HEAD: DIVISION OF BUSINESS INFORMATION SYSTEMS) o
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-

QUESTI&\]NAIRE o 'I!’!E SKILLS REQUIRED -

BY SYSTBMS PNI%LYS'IS

FUTURE - Between 5 and 8 years from now.

SKILL . -
recognized proficiency

XoTR

There are no "right" answers to these guestions.
attempt ko document what you think,

T D CROSSMAN

DIVISION OF BUSINESS INFORMATION SYSTEMS
UNIVERSITY OF 'THE WITWATERSRAND
JCHANNESBURG
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The ability to.perfom 9pacialized work with -

This is an
Your opinion is meeded for
thisg reaara‘n.



- SECTION 1

1.1 WHIG OF THE FOLLOWING

1.2

JCB?
{ EACH BOX WHICH IS APPLICABLE)

Determining system feasibility
Identifying system requirements
Conceptual systems aésign
Physical systems design
Specifying prograhs» X
Developing programs ‘
Systams testing
Bnplaﬁenting gystems .
Evaluating implemented systens

Mamaging peopleé who are developing systems
otper {please specify)

O T e

PsANNOIOIPIEIRIIVIOIOIRNSIERINNIIROEEOPIPRIRTETE

?f

ACTIVITIES [0 YOU FERFORM AS PART OF YCUR

©

IRESENT

CIRRENTLY WHICH OF THE OVE ACTIVIIIES DEMAND MOST OF YCUR TIME?

l. BesbrtiRisv N BbesreRRERR VRV RY
2. L R R N N Y Y S
3. b rédsssesovbobibtarivevsiininie
9
8]
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SECTION 2
IN TERMS OF THE SKILLS YOU HAVE AT PRESENT PLEASE RESFOND 10 EACH OF THE
POLLONING STATEMENTS.

{  THE BOX WHIGH MOST (LOSELY REFLECTS YOUR ASSESSMENT)

° SIRONGIZY  UNCERTAIN  SIRONGLY
XCREE DISAGREE

- I h‘ave(f"‘/the skills to implement
application packages

- I have no ditficulty -in eselling
my ideas to ¢ther people
(e.q. users)

~ - I an wable to identify tele-
camunication requirements for a
specific systém

= fhen rnecessary; I ensure that a
rew system lg rot just the
camputerization of existing
procedures o .

~ I have the skills to cost-justify
a new systam prior to it being
Geveloped ‘

=~ I lack the skills needed to -
schedule a project accurately

}
= ' I &am wnable to identify user L
organizational structures
appropriate to rewly develoged ‘
conpiter~based sy stems ; ; I

= Cuctently I am nét cagable of
controlling projéct development : , -

= Wy verbal commnication skills,
enable me to:impart ideas to
others

~ I pot have the interpersomal « s
gkllls to work effectively in and " i
with a project tesmm’ -y »

= ¢ When maraging a project, I £ind
it dFficult to estimate time
scales in systens developrent
dccurately

o



t

I an urable to rark project
tagks in the order in which they
should be performed

I am not raturally diplamatic
I have difficulty in dealing
with people :

{e.q. users, colleaques)

My interviewing skills emble
e to gather reliable information

I can write programs in ADA which

- gould be used in a live environment

I have the ability to solve
problems associated with amalysis

I do not have the skills to fom
long-range plans which are
directly linked ko company
objectives

I lack the skills to conduct an
accﬁrate review of ny subordinates’
wor .

I & not have the skills to design
communication rnetworks

I have gkills at using stavistics
in a commercial environment

When managing a project, I find
it ditficult to estimate the oosts
of systems cevelopment accurately

I have the skill to use avtcmated
methods to develop systems
(e.g, system generators)

I am capable of identifying the
development nethed which is
appropriate £or a partionlar

gy stem

(esgs a traditional approach
rather than prototyping)

I &m able to conduct an audit of
a computer-based &ystem

SIRQGLY

UNCERTAIN SRAOGLY
DISAGREE
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SIRONGLY  UNCERTAIN = SIRONGLY
PGREE .. DISAGREE

I & not have the skills to
imglement procedires associated _
with a new camputer-based system

I am ableé to identify the data
required in a conpany's corporate
databass (s)

I am able to evaliate the
appropriateness of existing
business procedures

I can d&evelop programs using one
{or more) of the fourth generat:.on
languages . e W

I an able to hiild computer-baced
gystems with the recessary checks;
balances and procedures required
for auditing purposes

I reed to develop more skills in
project planning

I am tot sufficiently familiar
with current hardiare to design
appropriate installation

conf igurations

I am competent at using structured
systems analysis technigues

I & rot have the skills to
implement new manual procedures
in an (ffice enviromnment . o L

I have |the ability to think
logically

I have the skills to degign
logical models of the data
required by a compary

I £find it diffictlt to make S
decigions on matters affecting )
my work - ‘ :

T & mot have well-déveloped
,skilis to supemse/motn.vate
otliers
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I am good at writing reports/
specifications -

I have the skills to gather
data meeded to &fine system
requirements

I & rotihave organization and
methods (0 and M) skills

Y
I an an effective teacher

I have the'skill to identify
the functions performed within
a user department

"I am able to develop systems
using the techiigue of
prototyping -

When mapaging a p:oject;,ﬂ I find
it diffiecult to monitor its
progress accurately

1 have the necessary gkills to
identify appropriate system
seourity

Por a specific system, I 'am able
to identify users' information
requi rements

I ¢an write programé in FORTRAL
which could be ueed in & live"
envirorment

I &m able to recognize when
technology can be used to improve
the company's competitive position

The extent of wy expetience in the
business gector erables rie to be
effective as a systems analyst

I need.more skill at &nalyzing
the critical path of sgystems
‘Gsvel opment

432
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DISAGREE




‘ }\)
!

o I can write programs in CBCL

which could be used in a live

envirorment

I have the recessary skills to
build appropriate controls into
a rew system

I have the recessary skills to
identify what the users/managers
feed fram a proposed system

I am capable of constructing
the algorithms from which programs
can be built

My technique of préparing for oral
presentations oontributes to the
success of my conmunication

I am able to specify systems which
_improve the company's competitive
position

I am able to evaluate an application
package in tems of a specific users'
needs

SIRONGL
AGREE -
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SECTION 3

CONSIDER THE DEVELOPMENT OF APPLICATION SOPTWARE IN THE FUTURE. IN YOUR
OPINION, BOW IMPORTANT W ILL EACH OF THE FOLLOAING TOOLS/METHODS BE TN YOUR
ORGANTZATION?

(INDECATE WITH A IN THE APPROPRIATE BOX) -

) ) . . ) x’?’”“
THE TRADITICNAL DEVELOPMENT LIFE CYCLE

- Produacing Business System Specifications

Prototyping usér requireménts

Programming in COBCL

‘Programing in PasCAL

Programming in BASIC
Progﬁamﬁ',ng in AMA

POUPIY GENERATION TEGINIQUES 3

« Foutth Generation Langiages

Prototyping whole systems

USER INWOLVEMENT

User representatives on project teams

End user development

1 Information centres

APFLICATI(N PACKPGES

Impl ementing application packages

‘Custéﬁizing application packages
. 0

434




DEVILOPMENT TOOLS
CAD f{e.g. to docmﬁént work~flows)
Progtam/system generators

Development work-station

DEVELOPMENT ENVIRCNMENT -
Strategic information gystéems planning
Centralized standards enforcement

_ Centralized project control. .

DEVELOPMENT CENIRES
Perf armance measurement
Quality assurance procedures
Evaluation of new methodolegies/tools
OTHER DEVELOPMENT TOCLS/METHODS WHICh, IN
YOUR CPINION, WILL BE USED IN THE FUTURE
R N R N Y N Y Y N YR RN
s-o.'-oo-ot-{at3&«h‘auuoaouou-ob-covucdqa..

Sevrbobsbanbiobolbabdnsetossrsvadodnindiinie
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SECTTON 4

CONSIDER THE JoB RESPONSIBILITIES IN YOUR CRGANIZATION IN THE FUTURE. 1IN '
YOUR OPINION, HOW IMPORTANT WILL FACH OF THE FOLLOWING TASKS BE FCR FUTURE

SYSTEMS ANALYSTS?
(INDICATE WITH A  IN THE AEPROPRIATE BOK)

ANALYSIS

Use formal analysis procedures (e.g.
structured systems analysis)

~ Cost-amalyze systems .
Identify work-flows and procedures
Conduct feasibility studies
Foma"lly doqument user needd

| Prodice detailed specifications
. Understand system interdepenaenéies

Problem solving ‘ //

Use formal procedires to determire
infomation reguirements {e.q.
information engineering)

DEVELOPMENT
Identify appropriate development methods
Design systems . |
Gererate systems
Traditional programming (e.g. m ORM)
Prototype systems X
Build whole systems
Ture ‘g‘evnerated‘syshans
Integrate rew and existing systems
Revise devaloguent method standirds
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PROJECT MANAGEMENT
Plan systems devel opment
Monditor W&ms development
Corkrol systems devel opment
Evaitate systems development
Report on systems development

Evalvate performance of sy stems
developers

. Conduct post-imgl enentation gystens

evaltations

APPLICATION ERCKAGES
Séléctd pafckagés i
It Gnent packages

Custemize packages

USER CCNTACT
~ Work in the user cepartment
Int;x:eam business gkills
Betome tﬁé ser

Share responsibility for aystem
with uvger

Train users
Act as a oonsultant

TECHNCLOGY ¢
Reep abreast with technology
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) . Mo . VERY
o, . 7 IMFORTANT  IMEORTANT

OTHER JB RESPONSIBILITIES WHICH,
"IN \OUR OPINION, WILL BE REQUIRED IN
THE FUTCRE

o
!

PPN NNV NEIIIRITIIIORNESIIVBRENSIIUDPEPRIBLOIIY S

[ Y Y N N Y RN YN
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SECTION 5

IN YOUR OPINION, TO WHAT EXTENT WILL YOUR ORGAN 12 ATION REQUIRE EACH CF 'I'HE
FOLLOYING SKILLS E’ROM SYSTEMS ANALYSTS IN THE FUTURE?

(INDICATE WITH A IN THE APPK)PRIATI&.'«BOX)

Nr QULD BE  DEFINITELY
REJUTRED REUIRED REQUIRED

INALYSIS

Evaluating existing proceédires

Fact £inding.

Identifying user finction

Problem solving . " C e S

Thinking logically ‘

Identifying user/mamigement
needs

hcking as & change agant

Skills in busiress practices
Using structured amalysis methods

Detemmining appropriate: system
security :

Determining appropriate system
ocontrols

Cost-benefit aralyzing

Ifentifying danpstitive advantages

Building cornpe‘f:itive positions

ERQUBCT MANAGEMENT

Project planning

Project oontrolling |
" schediling o N 1l

Progress forid, toeing |

Estimating coets
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NOT  CULDBE [EFINITELY
REJUIRED = REQUIRED REDUIRED

Estimatihg timescales

Critical-path amalysis

DEVELOPMENT

Determining appropriate development
methods

Constructing algorithms

OB programming

FORTRAN programming o o , N -
ADA programming - '
Evalmting application x:aakages

- Inpl ementing appli catmn rackages o

Using prototyping techniques

Using Fouirth Generation Languages

Using atkomated systems development
methods (e.g, system generators)

IMPLEMENTAT TGN

' Implementing new structures in
user departments

Tmplementing system procedures

Impl évetidng otfice procedures

Otganization ahd methods skills

T8 ASE

Determimng corpax:aba data
reguirements

Mesigning logical data models

' petemindng specific user's
information régultéments
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EARD‘? RE

' Designing installation configqurations : 1

Designing camputer networks
petermining telecommnication
requirements
QUINTITATIVE METHOLS
Statistics

INTER-PERSCNAL RELATIONSHIPS e
Working in and with a project team
pealing with people . .
Being diplomatic

COMUNICATIONS
Interviewing
Verbal oommnicating
Report writing i
Presentation preparing
Teaching
Selling ideas

MPNPGEFB’\T I
Mara ging/metivating people ’
Task prioritizing "}
Strategic planming
Decision making

Reviewing performance

\‘K
W

Nor QOULD BE  LEFINITELY
REQUIRED REDUIRED REQUIRED"
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- NOT
REDQUIRED REXIIRED REWIRED

AUDITING |
‘Auditing computer SYStei\s ‘
Building systems which can be
audi ted: oo
OTHER SKILLS WHICH; IN YOUR CPINION, WILL
BE REQUIRED IN THE FUTURE ... ) '

ehddsansNbnncvdisnanrriscarsrineostirsivieecs
-

¥
L N N R N RN N NN

thvicessrvoisevsancrrrod et itbaintidnana
i
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SECTION 6

6.1 ' HOW MANY OF THE SKILLS WHICH YOU REGIRD AS' m.wmr m THE SYSTEMS
ANALYST OP 'HE_FUTURE [0 YQU FERL YU HAVE AT * ONE BOX)
NONE 2BOUT HALF . TRACTICALLY '
‘ ‘ = |
6.2 ANY COMMENTS ON HOW PREPARED YOU 2RE AT PRESENT FCR THE FUTURE 08
. OF SYSTEMS ANALYSIS? .
!
i
k i
A
o 443
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SECTION 7

7.1

&4

‘ . a
PLEASE PROVIDE THE FOLLOWING INFORMATION ABCUT YOURSELF, \
ARE YQU MALE? FEMALE? D o
" : at
IGE IN YEARS?

7.4

WHAT 15 YCUR HIGHEST ACADEMIC QUALIFICATION?
( oEBOK) '
Matric ;E equivalent .
National diploma or eguivalent
Bachelors degree

Bachelors dégree with honours
ivnsters degree

i)od:orate

OTHER (PLEASE SPECIFY)
seebevrsacheciayaiitvinataiioiine
LTI TIT TP PRRT IS TP PR PR PLY

Bvoboesebobivaswenarb s rib bt
)

FOR HOW MANY VEARS, IN TOTAL, HAVE YOU BEEN {MPLOYID IN THE COMPUTER -

INTOSIRY? Lo .
\«{\ j -
( aw Box)
GNDER5 | 5] 6] 7] 8] 51031 ]12]13 |14 GVER 1
LR,
\\\‘ i,
R, &‘\
\\ “i
i\
Y
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\ }
b
7.5" FOR HGY MAYY YEARS nm You BEEN EMPLOYED IN YOUR PRE;M msrr:m?
o {  ONEBOX). )
s | |
“JuNDERL |1 |2 [3 [4 |5 | OVERS A
o P! N | !
B \\g\ I
¢ ‘ :
7.6 BOW MANY PEOPLE (&KQLLLINQ BOTH OPERATORS AND DATA CAFTURR STAFR) .
ARE DWAVED IN APPLICATION SOFTWARE DEVELORMENT IN YOUR (DMEANY?
( . CHE BOX).
[10oRLESS | 11-50 | 51-80 | @1-130 ovsR 130
7.7 IN WHICH “RBEGION OF SOUTH AFRICA TS YOUR DEPARTMENT SITED?
{  ONEBOK), ‘
W ‘ EASTER CABE
O'HER TRANSVAN, AREAS NATAL
WESTERN CAPE R OTHER
OFS o
|
il
i
g ' H‘
A , j o N e 4‘45



7.8 IN WHAT TYPE OF INDUSTRY IS YOUR COMPANY INJOIVED? {  CNE_BOX).

o .
5 . i

Finance, insurance, real estate

Retail trade .
Services (hotels, amusement, garages etc) ‘ X

Wholesale trade ‘
] .

Transportation, comunications

Manufacturing a
b w“\

Construction . Vs e

Mining ‘
Agriculture, forestry, flshix/ug
Govermment (public admindstfation)

OTHER (FLEASE smam\\ -
. } ¥ r"

vnt.'oc-o'-n‘coco—..coa-if/‘i.--‘qu-on

i
i

THANK YOU VERY MOCH. YOUR INPUT TO THIS RESEARCH IS APPRECIATED.

b
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SECTION 4

CONSIDER THE JCB RESFONSIBILITIES IN: YOUR ORGANIZATION IN THE FUTURS.
YOUR OPINION, HOW IMPORTANT WILL EACH OF THE FOLLOAW ING TASKS BE FCR FUTURE

 SYSTEMS MNALYSTS?

(INDICATE WITH A IN 'm'E Apmomm'z BCK)

‘J fb formal analysis procedzres (e.g.
( st:rud:ureu systens analyms)

Cost-aralyze srstens

vIdentlfy wcck-—flws and procedures
Conduct feasibi.llty studies
f‘orma;ly docm\ent user reeds
Prodice &etail‘ed specifications *
Understand system interdependencies
Problem solving

’”ste formal procedures to determire

information reguirements (e.g.
information engireering) .
DEVELOPMENT

Identify appropnate devmomen methods
Des:.gn sy stems

Cezrerate systems

Traditiomal programming {e-g. if CDB(L)
Proto:ype syst:c»ms )

Build whole systems

[Ture generated systems “y
Integrate rew and existing szstan‘s
Revise development method standards

KN

-
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VERY
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IMPORTANT
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617

63

5119

70

i 25

77

32

59
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PROJE(T MANAGEMENT
"' Plan systems development
‘Monitor systems development
Cbnttol gystems devel opment
Eval.ate systems development )
‘Report on gystems develq:mmtwr

Evaluate performance of wstans
develorers

3

Condict post-implenentation s_ystems

eval Uatlons

| APPLICATION EACKAGES

Select packages

Ingpl ement packages [{
‘ |

, Custamize packages

USER CONTACT ‘
Work in the user cepartment -
Increas: business skili‘s
Become the user o

shere res;gonsxbxllty for sysl:an

with user .
¢

Y Train users

Act as a oconsultant

TECHNALCGY .

' Keep abreast with technology

448
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] J
OTHER J(B RESP(NSIBILITIES WHICH, J -
IN YOUR OPINIDN, WILL BE REQUIRED IN
THE FUTURE :
L N N RPN Yy ]
v :'
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APPENDIX |

Wi\
SECTION 5

IN YOUR OPINION, TO WHAT EXTENT WILL YOUR ORGANIZATION REQUIRE EACH OF THE

FULGIING SKILLS FROM SYSTEMS PNI‘LYS'IS I ™E FUTURE? '
(INDICATE WIT A IN THE APFROPRIATE 50K) “
| Nor . QOULDBE  IEFINITELY
/ ‘ _REQUIRED REQUIRED REQUIRED ‘
ANMLYSIS | ‘;{:‘/ ' ‘ mrsein G
Evaluating existihg proce;?g)f:es | o aé 39 lgq
Fact finding : 5/; 1‘ ‘ by [0 fw7]99
Identify ing user fmctiorg‘/ | | | 2 119 |wblg2
~ Problem solVJ;.ﬁg X } f‘: . Sla lwa |
Thinking logically Al ' ol 3 (23133
Identifying user/management _
neecs | 2]q |a8jreol
Acting as a change agent: , @ |12 |wS|+q | e J\S
Skills in business practices ‘ 1| 222 |s3 el
Using structured amalysis methods 5 |as |57 |66 |
petemining appropriate system : o S :
security 1 |18 (5397
Determining appropriate system ' ] ‘
controls o 3|13 |®3|too
Cost-benef it amlyzing 31y les|ug '7‘7 §
Identifying canéetitive aavantage:s L jeo|we 6,_9_ Z\‘
Building competitive positions el [we |wwse 2
EROJECT MANAGEMENT ‘ »
Project planning o lals (23 |1l
Project controlling 2 ‘q‘ 39 J109 h !
Scheduling g 16 4o |103
Progress moni toring v ] g |sa a7
Estimating costs . | 2w |15 L*a//\ ap
‘ ‘ y
/o) |
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Nor (OULD BE  [EFINITELY
RENIRED REOIRED  REWIRED  mzsszrie

Estimating timescales 153192
Critical-path analysis b vl g leals3) se
DEVELOPMENT

Determming appropriate devel opment:
methods

cOnstructmg algorithms Ti{ac {82 (U2 |35 I

WBA progratming ; S0 138 |53 21129 }
E‘OR’IRAN programing - N A e A T e
ADA programing ; ) 75139129 | w1 3 g
BEvalimting application packages 8|14 |34 51 52 \

Inipl ementing application padkages 5 |16 133 |55 |50

Using prototyping technigues y-| & |37 {85157

Usﬁlg Pourth Generation Languages 2 ‘\ I8 |Jo jtog | o
Using autcmated systems development 214 [uolualss i

methods (e.g. systém generators)

[
o, .
! 1

IMH;EMENI“M‘IG‘I
Implanenting new gtructures in ‘ , - g
‘user departments 1l g [38|6! e
Impleﬁenting system procedires | 2{ 1 [13]|6! (g2 @
Inplementing otfice procedures /(;,\ 5|19 e '~ré> J'fli?‘l i
Oranization and methods skills o gl B8lno
DATABASE
“ Debemumng corporate data ‘ ‘
régul rements , ,Iks 13 134 | a7
Designing loglcal data models : a3 |1 |4l [t1o) ]

_ Detemmining specific user's
informatlon fequirements

ERIEREEY D
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Not - CULD BE IDEFINITELY
REQUIRED  REQUIRED REQUIRED

. HARIWARE ‘ w L‘ “.
Designing ins;;lilatim configurations | 24133 |34 [25|39
Lesigning camputer networks I ‘ » 2123 |37|e9 |4
Determining telecommunication ' ‘
requirements 19 j&0 juol32 |48

QUM‘I'I’I‘PEIVE METHOLS

”‘S’tafisticé;,« 1o |21 |62 49!'8
. INTER-PERS(NAL RELATIONSHIPS .. '

7 Working in and with a project team 1Pyl a les |30l
Deaiing with people ‘ ‘ ’ 7o)s e
Being d:'.?lahatic o fed 124

COMUNICATIONS ‘
interviwin‘g 1l 3 hia s el
Verbal comminicating ; -1 33 122
Report writing ” 11 |54 {89
Presentation preparing , |10 [w) {108
Teaching : '5 |eo |54 ] g0
Selling ideas ‘ 1} 6 (561|496

J

MGENEND |
lt*mging/nmivatirrig‘people | {8 |28 lé\\‘v‘
Task prioritizing o - o | ub [lo3 ,fi
S’trategiq{planning : ‘ CREA a'l‘ 35|89 5\:\
Decision making “ ! BN CIRIL ‘Q’i«‘
Reviewing performance 2|13|ag]94 5

4 ‘ 1
i



HIDITING ‘
Auditing computer systems

Building systens which can te
audited ~

L,

[
OTHER SKILLS WHICH, IN YOUR OPINION, WILL
BE REQUIRED IN THE FUTURE.

N N N L Y NN N

J

Otlitfttifttiltti'l(fﬁlln*hi.outllllq.f!l..

LR R N N N R N RN N Y N TN RN TN W

Y
(”1
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KEY TO'APPENDIX 'K’

AND APPENDIX ‘L'

Y

APPENDIX J

To simplify the pre‘séntaﬁoﬁ of the resulfs of the f,‘,‘tatisticﬂ

processing (descriptive statistics in Appendix- 'K' and inter?}ite;a

correlations in Appendix 'L'), _the following coues weve used to

reprecent the variables in the questionnaire.

i,

Questionnaire section 2

Qz

Q3
Q4

Q5

1 have the skills to inplevent
application packages

T have mo dltficulty in selling
ny idas to othér pecple
(e.g. users)

1 a0 irable 5 {dintify tele-
camunication requizenents Lot a
speific system ‘

Khih feceseaty, I enslite that a
ey system §% not just ihe
carputerization of exikting
proceriites

1 have the skills to oost~justify
a now gpsten prior ko it being e
developed . )

1 1ack the ekills neeced to
schedule a profect accurataly

A am uiable to identify user
“teganizational strijetires
ifpropeiate to fewly develoced
canputer-tased gy stms

Cuzrantly I m ot capabie of
odntrallifg préject developmnt

W verbs) commnientitn skills
A - enthle e té impart jdeas to R
S ekhers :

© 1 8 pok have the inttrperonil
skills to week effectively in‘ang
with & petdect tem

When mirging & peoject, ¥ £ind -
K ?‘m thme Ry

ik MeEfiont to eetimath U

- scales in aystens develoment Ny

accutately
5
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Q12
Q13
Q14
Q15
Q16
Q17

Q18 "

9

Q20
021
Q22

Q23

Q24.

a

I a@u umble to rank project Y )
tasks in the ocder in widch they )
shoild ke perfommed o ‘

I an o mturally diplematic
50N N
I have difficulty in éoxling {
with people i
{e.g. vsars, colleagues) s

W, inter saving ‘skills emle .
e to qabaer reliable information

A

.1 can write progeams in ADA which

could be tsed i a live environment

I have the ability to solve ‘
prehlans assaciated with amlysais

e
I do not-have the skills ko fom
leng-range plans which are
directly 1inked to canpamy
objectives

L lack the i1ls to. tonduct an
acc\kuau revied of my subocdimtest
wox i

I ¢o mot have the skills to cesion
camini cation networks
I have ekills at using statistics .

in & comercial envirorment 3
¥hen maraging a project; X £ind

b BT Tot ts etinate the dees

of systéms devel opment accuratsly

I heve the $kills to use automted

methods to Qevelop systens

(e.g. system genecators)

I an capabile of fdentifying the

development rathod which is

appropriste for a pact{cular

B stim
{e.g. a travitioml ppreach

. rathed than prototyping)

I am able to conduct an avdit of
a caputer-basgd tystem -

1 & not hove the gkilla to
inplémeny procedites assoclatad
ith & new corputer-based systen

& ible to fdentify the deia
requlred fn & eanpany'e citpotate
tabien ()

1 anjable to evalipte the
appropeiatanesy of exdeiing
busitess procédutes
I as cevelo s wihgions
lor fioce) ogp kgi‘:ogguzﬁt gemradon
la‘nqqag@s

It
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Q30

Q31
Q32

Q37

Q38.

Q3%

Q40

041

Q42
043

Q44
045
Q46
Q47

048

I an able to bulld compiter-based’
tystems ith the meceswary checks;
balances and proceduces regulred
for auditing purposes

I reed to develop more skills in
project planning "

I an ot sufficlently familiar
with cirrant hardvare ko design
appropriate {nstaliation

conf iqurations

v

I &t competent At veing structured

systéns analysis techniques

I do mot have the skills to
implement pew manusl procedures
in an oftica environment

I have the aémw to think
logically

I have the skills to disign
logical models of the deta
required by a company

I find it difficult to make

declsiths on matters affecting

oy werk .
9 .

I tot have willwdevaloped

skills to supervise/motivate

others

I & good at writing repocts/
specificutions

I have the skills to qather
data teeded to define system
regudrements

I & fot have ocgantzalion and
methods: (O and M) skills

I 2 an éffective teacher

I have the skill to identidy
the fuictions performed within
a usec department

I-an able to develop systimg
using the technigie of
prototyping "

When managing a peoject; I £ind
it Sifficult to monitor lts
progress aocurately

I have the recessaty skills to
ldentisy appropriate system
security

For a specifie system, I am dble
to jdantify users' Infommdtion
requl fements

T ¢an weits peogiams in PORTRAN
which could be uead in a 1ive
enviroment




Q49 I am able to recognize when
technology can be umd to improve
the company's competitive weiticn

The exten ny experience in the

Q50 xtert of tence in th

! . - business sector emabled me to be
[ effective as a -systems analyst

051 I reed more skill at amalyzing
. " the critical path of systems
develomment

* Q52 I can vrite progravs in 0BG
which cdwld be wsed in & live
envirommant

Q53 I have the mecessary =kills to
build appropriate controls into
a rev system

Q54 I have the mcebsary skills to
icentify what the users/managers
(, feed fran a pcojosed system

Q55 I an camble oflvconsh:ucdnq '
© the algorithma £rom which prograns
can be built :
Q56 MW technique of prepering for oral

‘presentations contriputes to the
stcoesg of ry comminleation

. Q57 - 1 amableto sﬁui@ systend which
. improve the (ihpsry s cmpetitive
position '

Q58 1 am sble to evaliate an applitatica
paeﬁgge in tems of 4 spacific usars'
nee

Questionnaire section 3

THE TRADITIQNAL DEVELOPMENT LIFE CYCLE

B{ Peocucing Busiress Systen %Ecii'.&xum ‘

B2 Prototyping user requirements )
83 Prograining in QOBCL

B4  Programing in BASCAL

B Frogranning in BASIC

* B6 . Prograumdng in ADA
87 Potirth denetabion Languages
g Prototvplng whole eystens
N \S t
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USER DWOIVEMENT

it

B3 User represntatives mrpcojedi keims
B10  : Ead user developmerk ‘
811 - Infoomation ointres’

APFLICATION PACRIGES 0 e
B12  Inpleventing application puckages
B13 Custanizing appliiation ackiges

i7

DEVELOPHENT 'LYXIS

. Bid cap {e.gi to dcument woek-£ows)

Bi5 Progeany/systen genarators
Bib Devel exment: wock-station

DEVELOPMENT ENV IRONHENT
817 Serategie Infomatit systems planning
.Bi8 Centralized standards enforoement
Bi9 Centiral ized projéct control

DEVELOBUENT CENTRES .
B20 Parf corance measycanent
g2} puality assurance procscures
Bog  Eveliabién of nev methodologles/tiols

Quéstionnaire section 4

HiHLYsTS
¢4 Use formal sralysls p:ge&&x;es (e.q.
. gtruckiited bystems analysis)
c2 Cost-amalyzt syshens ‘
c3 Ydentify werk=ftus and proceduces -
¢4 ' Conciet faselbll ity studles
65‘ Pomally docunent teer ndeds
e Prodica datalled specifications
7 Undetgtand mysten intérdspendinéies
Provisy swlviog
6. Um fomsl Focediran b4 deteiming
‘€8 | infoomtion requiravnts (e.g.

infoematic englnidrdng)
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| 034  Betome the wer

i

)
DEVELOPHENT (
C10  rdentify sppropriate dweloment methods
C11  Design spstams
C12  Gensrate systems ‘
€13  wraditloml peogramining {#.g.. in COBCL) ‘
C14 _Procotype éyscdﬂ :

Ci5  Budld whole systems
C16  ‘Tum genetatad aystens
C17  iotegrate mew and existing syseems

£18 Revie development method standards

PROJECT WAVIGEMENT
C19 FPlun s/stems dvelomment
€20 Horiltor aystens develogrent
€21 control mystems develogmient
Ct2  Dvalmte wstew developmnt
023  Report o syeens de&elcmmt

C24  tvalinte perfoimance of systms
. develepets i

C25  Comtct post-implementation systems
evaluitions
APPL AT ION mchazs ‘
C26.  Select packages -
ca7 mpmnmt packages
c28 c%tcmlzn packages

USER QCNTACT
(29 wotk in the wser dspatiment
C30 Increasm busipess skills

»  Share respoisibilley # Stent
C32 i th g:gf__ tf o gy

G33 mealn wsers
C34  Act as a consultant

TECINCLOGY
(35  Keep tbréask with techndlogy

459
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' Questionnaire section §

MALYSIS

P

V1
Ve
V3

V4

VS " Thinking logteally

V6

V7

v
Vo
vig

Vit

vi2
Vi3

- Vi4

Evaliting existing procedires
Fact’finding

Identify ing wer function
Eraﬁiem solving !

Identifying user/mamgemint
needs .

Acting as a é\ange agent
Skills in busiress peactices
Using struckiced analysis methods

Detemining appropriatd aystem
seairity

Determining a@fopciate system
contyole ;

Cost-harefit amlyzing

Identifying ccnpatltiv‘e‘adaanbages‘

Building mpétidvm‘ poettions

IROJECY MANIGEMENT

V15
V16
V17
vig
V19
V20
V24

Projest planining '
Project oontrolling

Schedil ing ‘
Progress mcril tocing
Esbimdnq coets
ESetimating thieseales
Critical-pnth apalysis ‘\"’

vze

yes

yo4
V25
V26
ve7
ves

V29

V30
V31

Cetawmining appeoptiate develormernt
methods y .

Constricting algobithns

OB progeaiming

FORTRAN ;iogtam&ng ‘

ADA progr &ming

Bvaluating application peekies
Inplemeting application pAtkages
Using protetyping tadm!q’d&g

Uslng Poutth Genecatlon Languages

Uglng mutomated systans devel Gusent,
methods (e.g Byston wmat«s)

460
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IMPLEMENTAT 1O

V32 Implenenting new structures in
“user dopartments
o ‘ ‘ " V33 Inplementing system procedutes
) . V34 Inplémenting offlce procedures
P " Y35, Organizaticd and methods skills
A
" . DB T "
V36 = Detemining corporate. data
. requiirements
V37 Deslgring logicl cata modsls
V38 bpetemining specific user's
 infamation reguirements
HARTWARE )
V39 -besigning instalistion contigurations
v VA0 . resigning camputer retworks
V41  petermining telecommnication

requicerents

u QUANNTTTATIVE. METHOLS

V42

Statistics

INTER-FERSONAL RELATIONSHIPS

43 Working in and with a ptoject team
V44  Deiling vith pacple
V45  Being diplématic
OMLINICATIONS
V46  Interviewing
\]’47 Verbal commnicating
’ V48 Report writing
i V'-,\B P:es‘e‘ntatlcn prepacing -
VSD  Teeching
(,51 Selling ideas
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Y54

V52
V63

V55
V56

MIDITING
Vs7

V58

Maraglng/motivating people
Task priéritizing ‘
Strategic leng
mcigion making

Reviewing perfeomance

aditing computer systems
Building systams which can be
auditad

462




- 463

DESCRIPTIVE STATISTICS
OF SECTIONS 4 AND 5

OF THE QUESTIONNAIRE

|
s

(Use Appendix 'J' as key to variables) k

P

APPENDIX K
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INTER-ITEM CORREL‘ATIO‘N.S oF
ALL THE DIMENSIONS IN
SECTIONS 2, 3, 4 AND 5 OF
TH‘;? QUESTIONNAIRE

(Use Appendix 'J' as key to variables)
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