
guiding (Martin, 1982, p.332)

identifying appropriate methodologies (Wood-Harper and FitzGerald,

1982, p.12) %  '
- ' ' ■ .
" identifying competitive advantages (Slotnick, 1984, p.112) 

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

6.3.1.5 DATABASE DESIGNER GROUP (see sectiori 6.2.4.3.2)

ROLES INCLUDED: Data element identifier, Logical data modeller, 

; Methodology expert, Tools expert >

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 

include:

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

designing data structures (Pressman, 1982, p.39)

designing fiUs (Lee, 1381, p.215),,

ensuring data independence (Lee, 1931, p.217)

ensuring data integrity (Davenport, 1980, p.509)

using appropriate tools (ThieraUf, 1986, p.643).

The second set of skills ensures a separating of the physical and 

logical data structures (Lee, 1981, p.246). The skills within this 

group include: 'J

integrating data (Lee, 1981, p.216)
' O. , fV':'.

logical data modelling (Martin,

■ r-s ,
' " ' ■ 478 ■ ■ s'



normalizing data (Dickson anil Wetherbe, 1985, p.2l3).

Other skills appropriate to these roles which were identified in

the literature were: T \

determining system performance (Davenport, 1980, p.5Q6)

providing input to th§ data dictionary (Dickson and Wetherbe,

1985, p.210) \ , r ,
• v, . "

using data dictionaries (Hkvathe and Kerschberg, 1986, p.21)

working with, the DBA (Sore and Stubbe, 1983, p.368).

6.3.1.6 DEVELOPER GROUP (see section 6.2.4*3.3)

ROLES INCLUDED: Methodology expert, Programmer (4GL), Programmer 
. ' v . ;(

■ (361), Reconciler, Reviewer, Specialist, /Technical

assessor, Technician, Tools expert'

ROLES EXCLUDED: Estimator, Task performer, User

ROLES/SKILLS LINK:

The role of the systems developer is involved with the building of 

systems (Jackson, 1986, p.248) rather than analyzing system requirements 

(Gore and Stubbe, 1983, p.46).

As a methodology expert the future systems analyst will require 

skills ini '

evaluating methodologies (by deduction from Capron, 1986, p.237) 

evaluating technologies (Canning, 1984b, p*4) >

reviewing (Boar, 1986, p.28) ,

skill: I.S. technology (Davis D, 1983, p.17) \

skill: technical (McLeod and Forkner, 1982, p.308). ,,
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Various application development methods have been identified in 

the literature. Skills in each of these are considered necessary for 

the systems analyst of the future:

generating applications (Martin, 1982, p.339)

identifying appropriate development approach (Sumner, 1986, p.205)

keeping abreast of technology (Ostle, 1985, p.37)

programming (4GL) (Davis and Olson, 1985, p.426)

programming (3GL) (Greenwood et al., 1986, p.12)

structuring algorithms (by deduction from Ostle, 1985* p.31)
r\

testing (Davis and Olson, 1985, p.585) '

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

Using automated development methods (Thierauf, 1986* p.643) 

using development workstations (Davis and Olson, 1985, p.4l3). 

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 required (FitzGerald et al., 

1981, p.193). "

: 11 v " "
6.3.1.7 ESTIMATOR GROUP (see section 6.2*4,1.2)

ROLES INCLUDED: Cost estimator, Forecaster, Time estimator 

ROLES EXCLUDED: Numerator

ROLES/SKILLS LINK:

To be able to function effectively in these roles, tile following skills 

are needed: «

cost be^fit 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 (resource requirements) (Keen, 1981, p.187)
\ i' C'

estimating (time and cost) (Harold, 1983, p.105) 

forecasting (by deduction from Bowman et al., 1983, 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 necessary:

evaluating information (Gri«if|lay, 1981, p^lS) 

investigating (Lee, 1981, p.103) 

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

observing (Wetherbe, 1979, p.97) 

questioning; (Lee, 1981, p.106) 

recognizing problems (Wetherbe, 1979, p.97) 

reviewing documents (Wetherbe, 1979, p.97) 

sampling (Capron, 198£>, p.110) 

searching records (Lee, 1981, p.104) > 

using questionnaires (Wetherbe, 1979, p.97).

6.3.1.9 .GENERALIST GROUP (see section 6.2*4.3,4)

Argument for the future systems analyst filling a generalist role is



presented in section 6.2.4.3.4. This argument received indirect, but
■i1! -,  0 ■

strong support from the Wide range of skills identified in this section\ ■ ■'
(section 6.3.1). The skills required to Cover each of the identified

1 .■ \ . i 
roles suggest the systems analyst of the future must be a generalist

(see section ,7.5.2.1). , 11

6*3.1.10 IMPLEMENTOR GROUP (see section 6.2.4.3.5) V j  

ROLES INCLUDED: Buyer, Converter of user procedures, Co-ordinator, 

Evaluator, File creator, Forecaster, Methodology 

expert, Organizer, Seller, Systems tester, Technical 

assessor, Technician, Test data designer, Tools expert 

ROLES EXCLUDED: Change agent, Estimator, Instructor, Task performer

ROLES/SKILL LINK:

Some of the roles in this group (e.g. Buyer, Technician, fools expert)

were identified earlier in this section (e.g. in section 6.3.1.4 The

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

repeated hero. I
.. . !>

The role of the implementor can be viewed from either the users'
. , " . i 

or a technical perspective. The skills required for this role from the

users' perspective included

estimating (Harold, 1983, p.105)

implementing appropriate systems (Clarke and Prins, 1986, p.32)

skill: conversion procedures (Lee, 1981, p.419).

From the technical perspective the following skills are considered



necessary:

file creating (Crocker, 1984, p*36)

installing packages (Kindred, 1985, p.330)

skill: hardware/software (Ostle, -1985, p.34) .

skill: teleprocessing (Harold, 1983, p.105)

systems testing (Crocker, 1984, p.36)

test data designing (Crocker, 1984, p.36).

Within this responsibility of implementing is the role of 

organizer. For this role at least the following skills are required 

(see also Project Manager Group, section 6.3.1.15): 

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

organizing (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: ,
•• . I

To be effective in this group of roles, the future systems analyst will 

require skills which include: /

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

instructing (by deduction from Cox and Snyder, 1985, p.247) 

selling ideas (FitzGerald et a!., 1981, p.236) 

teaching (Watts et al., 1980, p.30) 

training (Jenkins, 1986, p.30)* • 

il
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6.3.1.12 INTERPERSONAL FACILITATOR GROUP (see section 6.2.4.2.5)

ROLES INCLUDED: Arbitrator/Mediator, Cp-operator, Diplomat, Enabler/ 

Helper, Encourager, Afaci1itator, Motivator,

0 Participant, Politician, Supporter, Team member

ROLES/SKILLS LINK:

This group of roles represent the main thrust of the human side of 

computing (Shneiderman, 1987). The skills identified as necessary to 

be effective within these roles include:

• arbitrating (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 (Spoek, 1985, p.114) 17

enabling/helping (Martin, 1982, p.332) 

encouraging (Martin, 1982, p.334) 

facilitating (Rivard and Huff, 1985, p.90) 

functioning in a team (Semprevivo, 1982, p.66) 

motivating (Drucker, 1977, p.55) 

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

skill: interpersonal relationship (Ostle, 1985, p.30) 

skill: relating tii people/organizations (Benoasat et al., 1980, 

P * 30) " 'i

supporting (Thomsett, 1980, p.43) ,

working with/through others (Thierauf, 1986, p*5). ,

A t  "



- I1
6.1.3.1.13 LEARNER GROUP (see section 6.2.4.2.6)

ji
How oeople learn is a subject outside the discipline of systems analysis

" ' I' ' -
(e.g. Deese and Hulse, 1967). No attempt vjjas made to explore the

issues involved, other than at a superficial le^el. the skills listed
" O,, , r. , \ | ' .. '

in this section are based on the dictionary definition of 'learn'
. ■ 1 ^ '

(Collins, 1979), and intuition. \\ a

ROLES INCLUDED: Acceptor, Listener, Observer, Understander

ROLES/SKILLS LINK:

accepting - a .

acquiring skills (Collins, 1979)

becoming informed (Collins, 1979)

comprehending -

enhancing skills -

gaining experience (Collins, 1979)

gaining knowledge (Collins, 1979)

listening (Nylen et al., 1967, p.119)

observing (Capron, 1986, p.100)

reading -

remembering -

understanding (by deduction from Leesoh, 1981, p.53).

6.3.1.14 NUMERATOR GROUP (see section 6.2.4.2.7)

ROLES INCLUDED: Analytical modeller, Mathematical modeller, 

Mathematician, Statistician
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ROLES/SKILLS LINK: ^ ,

There is a group of literature references which suggest that the systems 

analyst must have numerate skills. To be able to 'fill the roles in 

this group it is suggested that the following skills are m^n'reds 

analytical model ling (Harold, 1983, p.17) 

mathematical modelling (Byrkett and Uckan, 1985, p.45) 

mathematics (Byrkett and Uckan, 1985,, p.45)
' U \\ ... '

sampling (Capron, 1986, p.110) \\

statistics (Jenkins, 1986, p.32).

.■) '

i  K ■
6.3.1.15 PROJECT MANAGER GROUP (see section 6.2.4.3.6)

ROLES INCLUDED! Advisor/Mentor, Appraiser* Controller, Co-ordinator,

Delegator, Evaluator, Leader, Motivator, Organizer,
W " ■■

Project planner, Scheduler 

ROLES EXCLUDED: Estimator, Task performer „

ROLES/SKILLS LINK:

The roles in this sect|on can be grouped intoi.3 clusters - 

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

resources), task-orientated roles (e.g. allocating and delegating work) 

and people-or-fentated roles (advising and evaluating). the skills 

required for this group of roles will be clustered in these three 

groups:

(i) Administrative skills (Keen, 1981, p.125) 

budgeting (Keen, 1981, p.59)



!1 . , '■

; i  i l  ■ ' /  ■.. ;i c - ;i.

record keeping (McLeod anti Forkner, 1982, p.308)
■ : f t  - o  -  ■■

skill: charge out (Davis and Olson, 1985, p.465)
'■ O

, O . '

(ii)Task-orientated skills , "

allocating work (Gildersleeve, 1974, p.84)
_ O : ^

arranging tasks (Gildersleeve, p-77) 

r comparing/monitoring (Davis and Olson, 1985, p.322)

controlling (Davis and Olson, 1985, p*315)
" ,, o. , ' .. .

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

- correcting (Allen, 1969, p.119)
- /  '

 ̂ enforcing standards (DaVis and Olson, 1985, p.315)

evaluating/verifying work (Sommerville, 1985, p.103)

forecasting (Keen, 1981, p.277)

identifying noals (Davis and Olson, 1985, p.300)

identifying tasks (Keen, 1981, p.199) ‘

organizing (Allen, 1969, p.77)

planning (Capron, 1986, p.39)

post implementation evaluating (Davis and Olsoh, 1985, 

p.613) '

risk assessing of project (Davis and Olson, 1985, p.465) 

scheduling (Harold, 1983, p.105) 

setting Objectives (Drucker, 1977, p.55) 

using technology strategically (Ba^to 1 et aL, 1986, p.34)*

(iii) People orientated skills 

dfeiegating (Allen, 1969, p.107)
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developing people's potential (Allen, 1969, p.189)

" evaluating subordinate's needs (Davis and Olson, 1985,

p.647)
' . ' V,

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

measuring/reviewing performance (Davis and Olson, 1985, 

p.433) 0 

motivating (Davis and Olson, 1985, p.646) ' 

rewarding/punishing (Elkins, 1980, p.240) j;i

structuring personnel resources (Allen, 1969, p.85). ,

6.3*1.16 PROTOTYPER GROW (see section 6.2.4.3.7)

ROLES INCLUDED: Programmer (4GL), Reconciler, Specialist 

ROLES EXCLUDED: Analyst, Implementor, Systems designer

J  . ; '
ROLES/SKILLS LINK:

Vl ■ '
The skills required for tSie roles excluded from this group make Up the 

majority of the skills required for the group as a whole (see sections 

6.3.1.1, 6.3.1.10 and 6.3.1.20). The skills required uniquely for this 

group include: 4

programming (4GL) (Davis and Olson, 1985, p.426) 

prototyping (Boar, 1986, p.28)
' ; M '
reconciling (world views) (Lee, 1981, p.49) 

specialist (prototyper) (Martin, 1982, p.337).

6.3.1.17 QUALITY ASSURER GROUP (see section 6.2.4.1.3)

ROLES INCLUDED: Evaluator, Reviewer, Specialist



ROLES/SIKILLS LINK: /

The idea that the systems analyst should be involved as a QA specialist 

is found, for example, in Harold, 1983, p.102. If this is to be so, 

then the skills required to perform effectively "within this role 

includes:

developing QA standards/procedures (QA Conference, 1982, p.A-13) 

ensuring security of system (Martin, 1982, p.338) 

ensuring user requirements met (QA Conference, 1982, p.A-13) 

evaluating products (QA Conference, 1982, p.A-13)

’ evaluating systems (Leeson, 1901, p.449)

post implementation evaluating (Davis and Olson, 1985, p.613) 

providing technical advice (QA Conference, 1982, p.A-13) 

reviewing applications (Ostle, 1985, p.160)

signing off development stages (Davis and Olson, 1985, p.610).
f:

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 performer

I , ' ' ■
R0LE5/SK t LLS LINK: I

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

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

consequently will not be repeated here* The unique skills required for 

the other roles included in this group are:



, J\ 'l  (

analyzing business problems (Mumford, 1935, p.97)

forecasting business trends (Canning, 1984b, p.l) p

strategic planning (Davis and Olson, 1985, p.444)

using information competitively (Canning, 1984b, p.2)

using technology strategically (Bartol et si., 1986, p.34).

6.3.1.19 SUBORDINATES GROUP (see section 6.2.4.2.8)

ROLES INCLUDED: Acceptor, Co-operator, Participant, Supporter 

ROLES EXCLUDED! Learner, Task performer

ROLES/SKILLS LINK: .

This group of roles is another which is not confined exclusively to the 

responsibilities of the systems analyst. Its importance is that the 

loyalty of the systems analysts of the future is expected to shift from 

being centred on the computer industry, to being more focused on the 

companies which employ them (Davis D, 1983, p.16 and Alavi, 1984, p.23). 

The skills required to function effectively 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 Rosenberg, 1985, p.404) 

supporting (Thomsett, 1380, p.43).

6.3.1.20 SYSTEMS DESIGNER GROUP (see section 6.2.4.3.9)

ROLES INCLUDED: Conceptual designer1, Configuration designer, Decision 

maker, Physical designer, Reviewer, Specifier,
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Technical assessor, Technician, Tools expert 

ROLES EXCLUDED: Data base designer* Estimator, Task performer, User

ROLES/SKILLS LINK:

A dictionary definition of 'analysis' excludes any activities associated 

with design (Collins, 1979). In the literature, however^?there is 

overwhelming evidence that the systems analyst is expected to play a 

design role. These design responsibilities can be grouped into: ,

- the computer-based system and the procedures around it;

- manual systems; „

- man-machine interfaces;

- security issues.

(!) Skills required to design the computer-based system and the ' i 

procedures around it:

Conceptual designing (Davis and Olson, 1985, p.571)

designing data flows (Semprevivo, 1982, p.88)

designing procedures (Davis and Olson, 1985, p.577) (y

designing system function (Davis and 01 soil, 1985, p.577) i
' " ' i; !(■ 

designing to meet users needs (Clarke and Prins, 1986, p.23)

designing user workflows (Lee, 1981, p.395).| ,

(ii) Skills r-jouired to design manual systems (Jenkins, 1986, p.30)

(iii) Skills required to design mart-machine interfaces (Shneiderman,
1! ■ !:

1987) include:
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designing dialogues (Lee, 1981, p.370)

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

designing inputs (Leeson, 1981, p.246) 
if '' .. 

designing outputs (Clarke and Prins, 1986, p.577)

designing reports (Capron, 1986, p.186)

designing screen layouts (Sesprevivo, 1982, p.274)

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

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

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

it can be audited includes \

f designing audit/control procedures (Davis and Olson, 1985* 

P-577) '

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

determining appropriate controls (Davis and Olson, 1985, 

p.578)

providing security/backup (Davis and Olson, 1985, p.578)

Added to these groups of skills the role of the systems designer 

requires furthar groups of what can be termed supportive skills.

(i) Skills required to perform technical responsibilities include: 

acquiring/selecting hardware (Thierauf, 1986, p.570) 

acquiring/selecting software (Bartol et al., 1986, p.35) 

controlling software quality (Davis and Olson, 1985, p.578) 

identifying appropriate design approach (Sumner, 1986,



p.205)

; identifying correct solution (Chen, 1985, p.38) .
- C'

keeping abreast of technology (Ostle, 1985, p.37)

^specifying data communication requirements (Davis D L, 1983,
/ X  " ..

p. 17).

’ '*)
(ii) Written communication skills are suggested by Davis and Olson, 

1985, p.578, and include:

specifying programs \

writing operations manual r
■ 1 ’ V

writing user manual.

(iii) Other supportive skills required for this role includei 1

fact finding (Wetherbe, 1979, p.97)

using charting techniques (Sore and Stubbe, 1983, p.102)

using computer aided design (Martin, 1984, p.163).

5.3.1.21 TASK PERFORMER GROUP

I
The role of task^performer was regarded as part of the subordinate role

in section 6.2.4.2.8. Because of it.> importance it was treated as a
\  * 

separate group in this section* The skills linked to this systems

analyst role are those which help to ensure that the various facets of
■■ ■ _. ^ _ 

the systems Analyst tasks are likely to be performed effectively. The
.. . ■ !' " 

skills include: /

attending to detail (Thierauf, 1986, p.6)

being accurate (l'hierauf, 1986, p,6)
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being creative (Lesson, 1981, p.55)! , 

being disciplined/orderly (Lee, 1981, p.48 

being organized (Capron, 1986, pp.39 and 40) 

being self-directed (Capron, 1986, pp.39 and 40) 

decision making (Wetherbe, 1979, pp.100-102) ( V

record keeping (McLeod and Forkner, 1982, p.308) 

working with/through others (Thierauf, 1986, p.5) « 

working without immediate results (Capron, 1986, p.40).

6.3.1.22 USER GROUP (see section 6.2.4*2.9)

ROLES INCLUDED! Acceptor, Buyer, Technical assessor, Tools expert 

ROLES EXCLUDED: Learner, Understander

ROLES/SKILLS LINK:

Some of the skills required for the systems analyst to function as a 

user of tools, methodologies and technology have been identified in 

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

consequently are not rspeated here. Other skills considered necessary 

include: O

evaluating methodologies (by deduction from Thomsett, 1980, p.59) 

identifying the impact of change (Capron, 1986, p.36)

Using methodologies (Yourdon, 1986, p.134) 1

using tools (Thierauf, 1986, p.643). °

■ „ " :■ ' V

6*3.2 SYNTHESIS OF IDENTIFIED SKILLS

A combination of all the skills identified iri section 6.3.1, excluding



obvious duplicates (but still accommodating certain overlapping), was 

regarded as the third^level of the roles/skills model (see figure 6.1). 

These skills afe presented in table 6.4 in alphabetic order, without any 

attempt to prioritize or cluster them into homogeneous groups. It was 

only after the new skills clusters were identified in section 7>5»2.i 

that the skills in table 6.4 were regrouped with the skills (see section

7.3.2) which were identified during the empirical study.

TABLE 0.4

Level three of roles/skills model 

SKILL

Accepting

Acting as a catalyst 

Administering

Advising 1

Allocating work 

Analytical modelling 

Analyzing

Analyzing business problems 

Analyzing data flows 

Acquiring skills 

Acquiring/selecting hardware

Acquiring/selecting software °

• Arbitrating *

Arranging tasks

„ Attending to detail ,

Becoming informed 

Being accurate 

Being creative

-Being diplomatic ,

Being disciplined/orderly



TABLE 6.4 (COKT)

Being patient , "

Being politically awar;e‘

Being self directed

Budgeting • ,

Building competitive positions 

Building systems 

Combatting resistance to change 

Comparing/monitoring

Comprehending '

Conceptual designing

Confronting f

Consulting

Controlling "

Controlling data redundancy c

Controlling 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 

Decision making 

Decomposing tasks 

Deductive reasoning 

Delegating (|

Designing audit tv-ails 

Designing audit/control procedures 

Designing computer configurations 

Designing data flows

(CON

296



TABLE 6.4 (CONT)

Designing data structures

• Designing dialogues 

Designing files 

Designing forms 

Designing inputs 

Designing man-machine interfaces 

Designing manual systems,

Designing outputs 

Designing procedures 

Designing reports

Designing screen layouts ,

Designing source documents 

Designing system function 

Designing to meet user needs 

Designing User work flows 

Determining controls ^  s

Determining data requirements 

Determining system feasibility 

Determining system performance

Developing people's potential ’

Developing QA standards/procedures

Documenting

Educating

Enabling/helping

Encouraging

Enforcing t ; ,

Enforcing standards 

Enhancing skills 

Ensuring data independence 

Ensuring data integrity 

Ensuring user requirements met 

Estimating '

(CONT)

-r-
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TABLE 6.4 (CONT)

Estimating resource requirements
H ■' ■

Estimating skills required 

Evaluating existing procedures 

Evaluating information 

Evaluating methodologies 

Evaluating products 

Evaluating subordinates needs 

Evaluating system 

Evaluating technology 

Evaluating/verifying work 

Facilitating 

Fact finding 

File creating 

Forecasting

Forecasting business trends 

Functioning in a team ,

Gaining experience 

Gaining knowledge 

Generalist

Generating applications

Guiding

Helping

Identifying appropriate approach 

Identifying appropriate methodology 

Identifying competitive advantages 

Identifying competitive positions 

Identifying corporate requirements 

Identifying correct solution 

Identifying goals 

identifying impact of change 

Identifying problems 

Identifying receivers frame
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table: 6.4 (COST) ! ’

Identifying tasks 

p Identifying user needs/requirements 

, Implementing appropriate systems 

_ Imposing

Influencing t

Information centre consulting

Initiating/instigating

Innovating

Installing packages

Instructing

Integrating data .

Interviewing 

Introducing change 

Investigating

Keeping abreast of technology 

Keeping records 

Leading/directing 

Learning *

Listening

Logical data modelling 

1 Mathematical modelling 

Mathematics

Measuring/reviewing performance

Mediating

MotiVoting

Negotiating

Normalizing data *

Observing

Organizing

Organizing physical data 

.Participating 

Planning



TABLE 6.4 (CONT) „

Post implementation evaluating 

Preparing presentations 

Prioritizing tasks 

Problem identifying 

Problem solving 

Programming 3GL ,J
Programming 3GL not needed 

Programing 4GL 

Prototyping

Providing input to data dictionary 

Providing security/backup 

Providing technical advice 

Questioning 

Reading

Recognizing problems

Reconciling user requirements

Reconciling world views

Record keeping/note taking

Remembering

Report writing

Reviewing

Reviewing applications

Reviewing documents

Rewarding/punishihg

Risk analyzing

Risk assessing projects

Sampling

Scheduling

Searching records

Selling ideas/gaining acceptance

Selling ideas/persuading

Separating physical/logical data structures
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TABLE 6.4 (CONT)

' Setting objectives

Signing-off development stages

Skill Business training

Skill Business (general)

Skill Charge-out system

Skill Conversion procedures

Skill Database/data dictionary

Skill Ergonomics

Skill Hardware/software

Skill Interpersonal relationships

Skill I.S. technology

Skill 0 and M

Skill Politically aware

Skill Relating to people

Skill System controls/security

Skill Technical

Skill TelecoiMunications

Skill User department not needed

Skill User departraent/functionliT area

Specialist database 

Specialist developer 

Specialist prototyper 

Specialist QA 

Specifying

Specifying data communications 

Specifylng programs 

Statistics 

Strategic planning 

Structuring algorithms 

Structuring personnel resources 

•Supporting 

Systems testing

301



TABLE 6.4 (CONT)

Teaching

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 strategically 

Using development tools 

Verbal communicating 

Working with DBA 

Working with/through others 

Working without immediate results 

Writing operations manual 

WrIting user manual 

Written communicating

6.4 LIMITATIONS OF THE MODEL

Although* the roles/skills model appeared to provide a comprehensive list 

of systems analyst's skills, the following limitations were identified!



(i) CHANGING ROLE NOT ALWAYS IDENTIFIED II

Some authors specifically stated that the Skills they identified
0 • ' % , '" 

will be required by the systems analyst 'of the future (e.g.

Martin, 1982, p.331; Watts et al., 1930, p.30; Harold, 1983,

p.102; Birr and Kochen, 1984, p.177; Rivard and Huff, 1985, p.90;

Clarke and Prins, 1986, p.11). This, however, was not always the

case. It had to be assumed, therefore, that provided the systems

analysts of the future will have to perforin the roles within level

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

identified in level three (table 6.6), whether these were

specifically identified as future skills, or not.

(ii) NO INDICATION OF THE IMPORTANCE OF THE SKILLS

It is possible that some future systeis 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 ‘will 

definitely be required1 by the systems analyst in the future. 

Just from this survey, therefore, it was not possible to identify 

that set of skills which, if missing, will exclude art individual 

from being an effective future systems analyst.

(iii) THE IDENTIFIED SKILLS ARE At DIFFERENT LEVELS OF DETAIL

Some of the skills identified in the literature require that the
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individual systems analyst possess a range of abilities (e.g. 

interpersonal skills', identifying user needs, identifying 

appropriate systems). On the other hand, some identified skills 

are much wore specific (e.g. report writing, scheduling, reading).

, The roles/skills model can be further improved by factorizing each 

skill to approximately the same level of detail.

(iv) THE MEANING OF SOME SKILLS UNCLEAR

Sone of the skills identified in the literature have Vague (or

unslear) meanings (e.g. skill: hardware and software, organizing 
' L  _ ■ ,

physical data). Yhis lack of clarity tended to lead to

overlapping and redundancy in level three of the model.

(V) RELATED LITERATURE LIMITED

Because a limited amount of literature directly related to 

identifying the skills profile of the systems analyst of the 

future, the roles/skills modal may be incomplete*

(vi) SOME DIFFERENCE OF OPINION

Some sharp differences of opinion were identified in the 

literature. Authors were identified who documented diametrically 

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

below). This contributed to the incompleteness of the model.
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TABLE 6.5

Opposing ideas on the importance of certain skills

SKILL \  0  REQUIRED NOT REQUIRED

Programming (3GL) Greenwood et al., 1986, Grindlay, 1981, p.15

p.12

Cost-benefit analysis Harold, 1983, p."105 Lay, 1985, p.31

Skill: user functional 

area Alavi, 1985, p.176 Cox and Snyder, 198S,

p.248

SUMMARY OF THE INCOMPLETENESS OF THE MODEL '

In spite of the limitations of the rbles/skills mcdel, the data gathered 

using this approach was regarded as sufficiently comprehensive to be 

compared with the list of skills identified from the empirical research 

(see section 4.4). The findings of the research ware based on a 

combination of these two lists of skills (see section 7.3.2).

6.5 SUMMARY OF THIS CHAPTER

In this chapter details were given of the building of a second 

conceptual model. This model, based on a detailed search of the 

literature, was built using primarily deductive reasoning. The model 

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 with their environment. 

The second level was the roles 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 

responsibilities/skills model. The significance of the list of skills 

required by the systems analyst of the future 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 linking of the variables 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 skills) was used as input to

the next stages of the research. In section 7.3.1 these skills were
. ’ . 'vx -
compared to those skills ident'ied by building the roles/skills model, 

and in section 7.3.2 they were used to build the skills profile of the 

systems analyst of the future.
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CHAPTER SEVEN ' ,

THE RESEARCH FINDINGS „

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 following steps are 

taken:

- the format for presenting the results of the research is 

established;

- the research findings are described;

- comment is given on the initial results of the research; ,' >,

- the research results are analyzed further;

- some factors which influence the required mix of systems analysts' 

skills are identified,

7.2 FORMAT FOR PRESENTING THE FINDINGS

It was anticipated that the skills profile of the future systems analyst 

could be compiled simply by combining the findings of the empirical 

research (section 5.3.2) with the findings of the literature survey 

(section 6.3). A simple amalgamation of skills was not possible, 

however, for three reasons:

(i) Simply combining the skills lists resulted in overlapping ideas 

and obvious redundancy (e.g. determining appropriate development 

method and identifying appropriate methodology)

(ii) Some of the skills from both lists belonged to broad, high-level 

groupings (e.g. business practices skills and change agent 

skills), while others belonged to significantly narrower

f t  "  !
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categories (e.g. identifying system goals and using automated 

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

more specific nature (e.g. designing forms and specifying 

programs). A simple amalgamation- could have resulted in an 

over-emphasis on some skills and a duplication of others.

(iii) The strength of opinion of those who participated in the empirical 

research could be identified, for example: „

- fact finding and thinking logically were skill which were 

regarded as DEFINITELY REQUIRED skills -

- statistics and auditing computer systems were regarded as 

skills which MAY BE REQUIRED. (See Section S.2.2.2.2)

This distinction could not be made between the skills identified
„  r ,  „ ,  v'

in the roles/skills model built from the literature survey (see 

section 6.3).

To avoid possible inccSpleteness and inaccuracies resulting from 

these problems, it was necessary that the skills profile of the future 

systems analyst be formatted into specific generic skills clusters. 

This stage of the research is presented graphically in figure 7.1* ■>



0  11

0 FIGURE 7.1 

This stage of the research in context

) the skills clusters identified in the lU&i^ture tended to follow 

son,a form of known or perceived systems development life cycle (e.g. 

Guimaraas, 1980, p.3; Crocker, 1984, p. 7; Vi talari, 1985, p.221). 

As this is likely 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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7.2.1 BUILDING THE NEW SKILLS CLUSTERS

The steps followed to identify these new generic groupings were:

(i) Broad work categories were identified to form a basis of the 

groupings;

(ii) Published definitions of systems analysis were linked to these 

basic groupings;

(iii) These groupings were expanded and clarified by incorporating the 

results of factor analyzing’the empirical data;

(iv) The final generic groupings were established by comparing and 

contrasting these findings with the groupings used in previously 

published research.

The relationship between each of these steps is depicted 

graphically in figure 7.2.

I ' -

STEP 1 BROAD WORK CATEGORIES IDENTIFIED

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

people can be identified: ^

realistic

investigative

artistic

social

enterprising r

conventional.

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

or some combination, of these types (Campbell and Hansen, 1981, p.29).

The same source also asserts that occupational environments can be
M -
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divided into the same six types, and each environment is likely to be
■ • 'Y

dominated by a particular type of person (Campbell and Hansen, 1981, 

jj P .2 9 ) .  ' .. . ' . '

I A summary of the main points in Campbell and Hansen's expansion

and description of these categories (which they based on Holland's 

| model), is given below.

| ° REALISTIC

I Persons of this type are practical, direct and persistent, prefer 

concrete to abstract problems and like to build things. Included in 

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

, INVESTIGATIVE

This category includes those who enjoy ambitious tasks and, because of a 

tendency to be analytical and having confidence in their own scholarly 

and intellectual abilities, prefer to work independently. Vocational 

preferences here include astronomer and psychologist.

SOCIAL

Persons of the social type like to work in groups (and enjoy being 

central in the group), they possess good verbal and interpersonal skills 

ahd enjoy activities which involve informing and training others. They 

perceive themselves as understanding, responsible and helpful. The 

occupations included in this group are the missionary and the teacher.



ENTERPRISING ,

Persons of this type have verbal skills suited to selling, dominating 

and leading (which often come with a strong drive to attain and high 

energy levels). Typical occupational preferences of this group are the 

business executive and the retail merchandiser.

CONVENTIONAL // .

Conventional people prefer jobs like, for example, the clerical worker, 

a financial analyst or a statistician. They enjoy an ordered 

environment with Well-structured tasks and systematic activities.

ARTISTIC ,j

" /  ■
Persons of the artistic type prefer free,;unstructured situations which 

have associated with them a great need for individual expression and a 

tendency as expressive, intuitive, nonconforming and independent. 

Vocational preferences include author, artist and musician.

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

It was possible, as is shown in table 7.1, to link all but one of 

these occupational categories to important systems analysts' 

characteristics which have been identified in the literature (e.g. the 

systems analyst is analytical (INVESTIGATIVE) and is Orderly and 

practical (CONVENTIONAL) (see section 6.3.1)). The exception Was the

\\
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ARTISTIC category. Here, rather than finding characteristics which 

epitomised the systems analyst, the preference to work in unstructured 

environments, independently and without a willingness to conform, 

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

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

and Rosenberg, 1985, p. 404 -the need to participate with ethers in the 

design of systems: Thomsett, 1980, p. 43 - the need to support 

colleagues, and Theirauf, 1986, p. 6 - the need to attend to detail). 

For this reason the ARTISTIC category was excluded fro* further 

analysis.

TABLE 7.1 i ?
Description of occupational categories which are significance to systems 

analysis (based on Campbell and Hansen, 1981, pp.29 and 30)

OCCUPATION CATEGORY 

REALISTIC

INVESTIGATIVE

SOCIAL

ENTERPRISING

CONVENTIONAL

DESCRIPTION

- is direct, persistent

- likes building things

- enjoys ambitious tasks

- is confident using intellectual 

abilities

- is analytical

- likes to work in groups

- has good verbal/interpersonal skills 

■» enjoys informing, training others

- has verbal skills suited to 

leadership

- has strong drive to attain 

*- has high energy levels

- prefers well-ordelfed environments

- likes systematic activities

- is orderly, practical ,
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■ ' //

■■' <ri 

. From these descriptions it appeared possible to subdivide systems 

analysis activities into these five basic categories* To,be of value 

to this research the idea needed further development. This was done in 

step 2.

STEP 2 DEFINITIONS OF SYSTEMS ANALYSIS CATEGORIZED \

Verbs from the definitions of systems analysis (see section 2.1.1.4) 

were linked to the five occupational categories identified in STEP 1 to 

test if it were possible to subdivide the systems analysis task into 

these groupings.
■ r< i 

, ■ O " ^

REALISTIC , i

Verbs Which linked to this occupational group were those which reflected 

the practical, concrete activities associated with implementing systems 

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

INVESTIGATIVE

As was anticipated, the majority of verbs identified fro* the
'■ V

definitions of systems analysis could be linked to this occupational 

group which demands a basic analytical approach (e.g. analyze, 

determine, identify, investigate, solve).

SOCIAL

Ho verbs from the definition of systems analyst fitted into this 

category. 11
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ENTERPRISING j(

The entrepreneurial and managerial emphasis of this group could be 

identified as reflecting that part of the Systems analysts' job which 

demands the careful control of project activities. Verts from the 

definitions of systems analysis which are appropriate here include 

administer, manage, measure and plan.

■ ■' ,•> ' }
CONVENTIONAL ,

'The well-ord-ared environment, which is characteristic of this group, can 

be linked to verbs froi the definition of systems analysis which include 

document, specify and audit.

l i '

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

five categories, (see table 7.2 for a complete Set of verbs), it was 

concluded that these groupings appeared to provide a basic structure for 

a new set of systems analyst skills clusters.

The exception 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 interpersonal 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 iv). It was decided, 

therefore, to retain the five occupational categories, but to test them 

further against the empirical data.



0

TABLE 7.2 .

Linking of occupational categories to the definition of systems analysis

\>
OCCUPATIONAL CATEGORY 

REALISTIC

VERBS FROM THE DEFINITIONS

build, design, develop, implement, 

maintain, supply

INVESTIGATIVE analyze, define, determine, evaluate’, 

identify, investigate, model, select, 

solve, translate

SOCIAL < 

ENTERPRISING administer, establish, manage, measure, 

plan, set ,

audit, document, secure, specifyCONVENTIONAL

STEP 3 EMPIRICAL DATA FACTOR ANALYZED

Further support was given to the idea of clustering future systems 

analysts' skills into groups based on occupational categories by 

conducting a factor analysis applied to the correlation matrix of the 

data collected from the practising systems analysts. (Details of why 

factor analysis was used on ordinal data were given in section 3.6.2.4). 

The conclusions 1n this section were based on the following procedures:

- Data were processed on an IBM mainframe using Version 5 of SAS 

Institute Incorporated's Statistical Analysis System.

- Following Kim and Mueller (1978, p.48) reliance was placed on the 

default options of the SAS procedure (e.g. the principal component 

analysis procedure was used).

- Because the factors were independent, the VARIMAX rotation method 

was selected (Mardia, Kent and Bibfay, 1979, p.269>.
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- Following the lead of other researchers (e.g. Mahmood, 1987, p.300 

and Rivard and Huff, 1988, p.557 (who confirm that this satisfies 

Fornell and Larcher's criterion)), the loading value for each
• } ' n

variable included in the factors was set at a cut-off level of 

0,50.

- All factors with an: eigenvalue > 1 were selected (Kim and 

Mueller, 1978, p.49). a

As a result of this analysis, 13 factors were identified which 

included 37 of the possible 58 variables JJrocessed\(see table 7.3). It 

was found that each of these factors could be classified into one or, in 

some 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 the group are project 

planning, project controlling, scheduling, progress monitoring, task 

prioritizing and decision making. These activities are consistent with 

those identified by Campbell and Hansen (1981, p.29) with the 

enterprising job category.

I
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TABLE 7.3

Classification of skills fay Factor Analysis

:tor eigen- VARIABLE SKILL LOADING

VALUE
x  ■ ■;

1 11,5126 VIS project planning 0,6376

V16 project controlling 0,8158

V17 scheduling 0,8333

V18 progress monitoring 0,7673

V53 test prioritizing 0,5164

V55 decision waking 0,5224

SUGGESTED CATEGORY; ENTERPRISING

2 4,6312 V39 designing installation

- configurations ' 0,8144

V40 designing computer networks 0,9116

V41 determining TP requirements 0,8828

SUGGESTED CATEGORY: REALISTIC

3 3,0520 V43 Working in team ~ 0,8510

V44 dealing With people 0,7890

V45 being diplomatic - 0,6028

V52 motivating/managing peop1e 0,5405

SUGGESTED CATEGORY: SOCIAL .

4 2,4037 V46 interviewing . 0,6918

V47 verbal communicating 0,6005

V48 report writing 0,7461

V49 presentation prepar i ng 0,5935

SUGGESTED CATEGORY: SPECIAL

5 2,3234 V13 1dent ifying competiti ve

advantages 0,8296 -

V14 building competitive positions 0,8083

. SUGGESTED CATEGORY: INVESTIGATIVE/REALISTIC

II (CONT)
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TABLE 7.3 (CONT)

FACTOR EIGEN- VARIABLE SKILL LOADING

VALUE

6 1,8980 V32
0 ■ 

implementing depart, structures 0,7599

V34 implementing office procedures 0,7479

SUGGESTED CATEGORY; SOCIAL/REALISTIC „ _

7 1,7572 V10 determining system security 0,8469

VII determining system controls ° - 8 1 8 L
SUGGESTED CATEGORY; INVESTIGATIVE

8 1,6408 V27 , evaluating packages 0,8803

V28 implementing packages 0,9053

SUGGESTED CATEGORY: INVESTIGATIVE/REALISTIC

9 1,5078 V36 determining data req. 0,7036

V28 designing data models 0,7091

SUGGESTED CATEGORY: INVESTIGATIVE/REALISTIC

10 1,4131 V4 " problem solving _ 0,7739

V5 thinking logically 0,7362

SUGGESTED CATEGORY; INVESTIGATIVE

11 1,2536 V9 using structured analysis 0,5492

' V21 critical path analysis 0,6120

' V23 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 V25 FORTRAN programming 0,6924

V26 ADA programming 0,6402

SUGGESTED CATEGORY: REALISTIC

NOTE; 0 r

(i) Only factors with on eigenvalue > 1 were used.

(ii) The cumulative proportion explained by these factors « 0,82.
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This classification procedure presented no intrinsic problems and 

consequently the factor analysis step was regarded as one which 

strengthen the idea that future systems analysts' skills could be 

regrouped into new categories. Because it was found that certain of 

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

things were suggested:

(i) A classification system of only five types of skills was 

insufficient for the wide diversity expected in the future systems 

enalysts1 working environment (see Campbell and Hansen, 1981,

' p.29).
Vi 1 , ■

(ii) Although the categories from Campbell and Hansen provided a base, 

the actual regrouping of these skills required further refinement 

(see step 4).

STEP 4 OTHER SKILLS GROUPINGS COMPARED

To ensure completeness, the skill groupings identified in STEP 2 Were 

further compared and contrasted with skills clustering of previously 

published research. Groupings based on the traditional systems 

development life cycle (e.g. Gu invar ass, 1980; Vi talari, 1985) were 

excluded from these comparisons because as technology evolves, the life 

cycle itself is likely to undergo change (see section L4).

From these comparisons and contrasts, four categories of generic 

skills were identified:

- clusters identified in table and retained as generic 

groupings;

- cluster names which were not identified in previous steps in this



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 research, but to which new generic names 

were given; >

- new generic names which were introduced in this research.

(i) CLUSTER NAMES RETAINED FROM PREVIOUS STEP /'

(a) The ENTERPRISING cluster in table 7.2 was referred to, in 

part, as PROJECT MANAGEMENT in Crocker (1982, p.95) and this 

name was retained in this study.

(b) The INVESTIGATIVE cluster (see table 7.2) was unexpectedly 

missing from Crocker's research, but was referred to as a 

sub-set of COMPUTERS and ORGANIZATIONS in Nunamaker et al. 

(1982, p.7&5). In this study this name was retained*

(ti) CLUSTER NAMES BORROWED FROM PREVIOUS RESEARCH

(a) A group of skills which relate to computational ability were 

referred to as: ' 

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.

(b) 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.

(iii) CLUSTERS TO WHICH NEW NAMES WERE GIVEN

(a) The SOCIAL cluster from table 7.1 was referred to, either 

completely or in part, in previous research as:

COMMUNICATION Crocker, 1984, p.95 

ORGANIZATIONS Nunamaker et al., 1982, p.785 

ORGANIZATIONAL Vitalari, 1985, p.222

To incorporate the shades of ieanings from all these 

sources, it was decided to call this cluster HUMAN ISSUES.

(b) 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.785

TECHNICAL Crocker, 1984, p.95

In this study these groupings were combined under a 

cluster called SYSTEM ACQUISITION.

(c) 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

SOCIETY Nunamaker et al., 1982, p.785 

Nunamaker et al., 1982,.p.785 

Crocker, 1984, p.95

PEOPLE

SOCIAL
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ORGANIZATIONS Nunamaker et al., 1982, p.785

In this study a generic group of skills, called the 

BUSINESS ACUMEN group, Was Introduced to include these 

skills.

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) 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. 11

(b) A group of skills, which includes quality assurance (Harold,

1983, p.102), post implementation evaluating (Davis and 

Olson, 1985, p.613) and systems auditing (empirical 

findings, chapter 5) were combined under a generic cluster 

called EVALUATIVE skills*

(c) There was strong evidence in the literature to support the 

idea 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 category under which these skills 

were grouped. . „ "



7.2.2 GENERIC CLUSTERS USED IN THIS STUDY _

As a result of these four st&ps, therefore, the generic groupings listed

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

1— . BUSINESS ACUMEN

'3 , / CHANGE AGENT

3 COMPUTATIONAL

4 EVALUATIVE

5 HUMAN ISSUES .

6 INVESTIGATIVE

7 PERFORMANCE

8 PROJECT MANAGEMENT

9 SAVANT

10 SYSTEM ACQUISITION

7.3 PRESENTING THE FINDINGS OF THIS STUDY

The generic clusters of systems analysis skills identified in section

7*2.2 were used in this research in two ways:

- to compare and contrast theP job responsibilities/skins model
f'i ■

(chapter 5) and the roles/skills model (chapter 6);

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

!■'

7.3.1 A COMPARISON OF THE SKILLS IDENTIFIED IN THE TWO CONCEPTUAL 

MODELS
a

One of the research objectives was to compare and contrast opinions 

-identified in the literature with those held by the participants in the 

empirical study (see section 1.5). This objective Was met by
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identifying the similarities and differences in the job 

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 diagramrnatically in figure 7.3.

7*3.1.1 BUSINESS ACUMEN CLUSTER

The need for the future systems analyst to have.skills in business 

practices was found in both models (see section 5.3.2.1.2 and 6.3.1.1). 

If there was any 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 literature survey and the empirical research revealed 

significant evidence that these skills, together with skills in using 

information and information technology competitively, were required by
1 ■ : r'\

the future systems analyst (see sections 5.3.2.1.2 and 6.3.1.2).
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A comparison of the two conceptual models



7.3.1.3 COMPUTATIONAL CLUSTER r < .

The literature survey revealed that more quantitative techniques skills 

will be required by the future systems analyst than just skills in 

statistics (which may be required as part of the empirical job 

rfesponsibi 1 ities/ski 11s model (see sections 5.2.2.2.?. and 6.3.1.14)).

7.3.1.4 EVALUATIVE CLUSTER

The literature survey revealed that the systems analyst of the future 

will require Skills in evaluating implemented application systems (See 

section 6.3.1.17). The questionnaire respondents also identified the 

need for evaluative skills (see section 5.3.2*1.3)* There were, however, 

two differences. On one hand the questionnaire respondents' opinions r 

were not as encompassing as those identified in the literature 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 of ̂ skills 

could have been confined to quality assurance activities.

7.3.1.5 HUMAN ISSUES CLUSTER

Skills found in both models which could be categorized into this cluster 

ranged from communicating and teaching, through to enabling/facilitating 

and working with and through others (see section 5*3.2.1.2 and 

6.3.1.12). In this sense, the agreement between the models Was high* 

The differences which Were identified could be attributed to the

roles/skills model providing a more detailed break-down of required

1 . ■ { •

328 ,



skills (e.g. the skill of written communicating was expanded into 

document, record keeping/note taking, report writing and using charting 

techniques (see section 6.3.1.2)). this detail was not provided by the 

empirical model.
, ■ ■■

7.3.1.6 INVESTIGATIVE CLUSTER

Both models provided skills in this cluster which included the expected 

analytical skills (e.g* fact finding, identifying users1 needs, and 

skills at prototyping (see sections 5.3.2.1 and 6.3.1.1)). There was 

also agreement ’ that a whole range of strategic planning skills 

(including using information competitively) would be required by the 

future systems analyst (see sections 5.3.2.1.3 and 6.3.1.18). this 

cluster of skills provides one of the clear examples of the changing 

role of the systems analyst because these investigative skills, within 

themselves, include more than analytical skills (see section 7.4.2).

7.3.1.7 PERFORMANCE CLUSTER

With the exceptions of problem solving, logical thinking and decision 

making, the skills in tills whole cluster were not included in the 

opinions of those who provided the empirical data. Perhaps it can be 

argued (as was argued by Benbasat et al., 1980, p.24) that the 

importance of these skills is universally accepted. For this reason, 

however, it was expected that they Would be important to those involved 

in the empirical research and included in their list of requirements for 

future systems analysis skills (see sections S.3.2.1.2, 6.3.1.1 and 

6.3.1.1.19), :

329



7.3.1.8 PROJECT MANAGEMENT CLUSTER

This was another cluster of skills which suggested that the role of the 

systems analyst is changing. Both tho empirical model (see section 

6.3.1.15) and the literature model (see section S.3.2.1.3) identified 

these as skills required by the future systems analyst. Another group 

of skills in the job responsibi 1 ity./ski 11s model suggested that the 

systems analyst of the future will require more general management 

skills. These skills, which were not found directly in the literature, 

are listed in section 5.3.2.1.3.

7.3.1.19 SAVANT CLUSTER

Some references in the literature to the consulting skills required by 

the 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 

more 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 development 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 chapter 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 (see 

section 5.3.2.1.3), a broader scope of 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 IDENTIFIED IN THE 

TWO 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 agreement, some of the concurrent ideas were 

significant (particularly in the investigative * project management and 

system acquisition clusters), because there Was agreement on skills 

which clearly reflect the changing role of the systems analyst.

In some skills groupings (s.g. business acumen, human issues and 

system acquisition) it was noticeable that the skills identified in the 

literature survey model tended to be at a more detailed level than those 

in the empirical model. While this level of detail helped 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 

questionnaire indicated that skills at statistics may be required by the 

future systems analyst, while a range of quantitative techniques skills 

were identified in the literature. Secondly, in the empirical model 

there was evidence of the requirement for the future systems analyst to 

have more management <,skills than the project management skills 

identified in the literature. Thirdly, in the evaluative skills 

cluster the ability to audit a computer-based system was, according to 

the empirical research, a skill requirement for the future systems 

analyst. The emphasis of the skills identified through the literature 

survey was confined more to quality control.

The detailed differences in the two models could be identified 

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 DUild a probable skills 

profile of the future systems analyst (see section 1*5). This was done 

by combining the skills identified in the job responsibilities/skills 

model (chapter 5) with those of the roles/skills model (chapter 6) under 

the generic skills clusters identified fn section 7.2.2. These 

combined and categorized skills, while helping to identify some of the 

differences in the two models, actually provided the skills profile of 

the future systems analyst. This combining activity is represented 

diagrammatically in figure 7.3



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 in business 

practices to the future systems analyst (see section 5.2.2.1.1). This 

skill, 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 (see section

5.3.2.14), and the category of general business skills (see section

5.3.2.1.2). The literature survey 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 in the 

business environment was identified in both the analyst group (section 

6.3.1.1) and the strategic planner group (section 6.3.1.18). By 

combining these three sources, the skills required in this cluster 

include:

Forecasting business trends

Introducing new structures in user departments

Skills in accounting/finance/econOmics

Implementing system procedures

Skills in general business practices >

Identifying user functions \

Skills in organization and methods 

Skills in user department functional area 

Working 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 questionnaire on the significance of change agent
^  '

skills to the future systenis analyst (see section 5.2.2.1). The group 

as a whole, though, recognized this skiil ^important to the future
" , , o V'y

systems analyst (see section 5.3.2.1.2). The icW that the systems

" 1 \ 1 ' 
analyst must function as an agent of change is well locumented in the

literature (see section 6*3.1.2). l( The skills required to perform

effectively within this role are identified as:

Acting as a change agent

Acting as a catalyst

Combating resistance to change/coping with resentment about

Confronting

Enforcing ^

Imposing

Influencing u

* Innovating

Mediating

Identifying competitive advantages/positions n *

Identifying the impact of change

Using information competitively

Using information technology strategically.

It is possible that, to perform within the role of a change agent, 

the future systems analyst may also require skills listed below in the 

Human Issues cluster (Group 5).
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7.3.2.3 COMPUTATIONAL CLUSTER (GROUP 3)

The idea that the future systems analyst should possess numerate skills 

was suggested in the empirical research (see section 5.2.2.1iS) but 

found much stronger support in the literature survey (see section

6.3.1.14). The skills required in this cluster were identified as:

Forecast modelling -;

Mathematical skills

Mathematics ^

Mathematical modelling 

Statistics

Simulation skills. „

7.3.2.4 EVALUATIVE CLUSTER (GROUP 4)

Skills in the evaluative cluster were identified in both the empirical 
■ ' ft 

work and in the literature. Those responding to the questionnaire 

regarded the skill to build systems Which can be audited as essential 

for the future systems analyst, and suggested that the skill to audit 

computer systems may be important (see section 5.3.2.1.2). The skills 

identified in the literature which belong to this group cover auditing, 

but include other quality assurance, reviewing and evaluating activities 

(see section 6.3.1.17)* The full list of skills in this group include: 

Auditing computer-based systems 

Determining appropriate system controls 

Determining appropriate system security 

Developing quality assurance standards/procedures
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Evaluating implemented systems

Determining system performance 

Ensuring user requirements met 

Reviewing applications 

Ensuring the security of developed systems.

' \V •.

7.3.2.5 HUMAN ISSUES CLUSTER (GROUP 5)

Some Of the skills which belong to this group were regarded as essential 

by those who participated in the empirical research (e.g. interviewing, 

report writing and teaching (see section 5.3.2.1.2). Other skills 

grouped in this cluster (e.g. negotiating, listening and specifying)

were identified in the literature survey as part of the communicator
\\ '

group (see section 6.3.1*3). Further skills in this section were 

identified in the literature survey but were grouped in the 

interpersonal facilitator cluster (e.g. being diplomatic, co-operating 

and encouraging). It was found that the skills in this cluster could 

be categorized into the three sub-clusters of communication skills, 

interpersonal relationship skills and skills in ergonomics. The 

following are all the skills identified:

„ Communicating * . ;

Identifying the receivers' frame/register 

Interviewing ,

Negotiating
- , ' j!, '  ̂

Preparing presentations ; „> :

Selling ideas/persuading/gaining acceptance
' ii ' 

Using body language J



Verbal communicating

Public speaking ,

listening 

Written communicating

Documenting ,

. , Specifying

Report writing 

Writing manuals

- operations

- user 

Interpersonal skills

Arbitrating
l! |\

Being patient

Being politically aware

Co-operating

Enhancing

Participating

Skills in relating to people/organizations 

Skills in working through others/in a team 

Skills in ergonomics.

7.3*2.6 INVESTIGATIVE CLUSTER (GROUP 6)

A large group of skills identified in the empirical 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 

cluster, together with the skills from both the Analyst group in section

6.3.1.1 and the Fact finder group in section 6.3.1.8. The resultant



■ T>,

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 skills/evaluating the existing situation 

Decomposing tasks 

Analyzing data flows

Identifying/analyzing data elements/information 

Viewing/defining any situation as a system 

Fact finding/data gathering skills

Interviewing/questioning/investigating 

Observing ,

Searching records/reviewing documents 

Sampling :

Using questionnaires ,

Becoming informed 

Problem solving

Identifying/recognizing problems 

Analyzing problems ■

Logical thinking 

Identifying correct solutions 

Identifying corporate system needs/requirements ,-

Strategic planning ,

Using formal procedures (e.g. information engineering) 

Identifying corporate data requirements
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' p 
Identifying individual system needs/requirements 

Identifying system goals 

Identifying user needs 

Determining data (sic) requirements 

Reconciling user requirements 

Determining appropriate controls/security 

Determining system f eas i b i1i ty 

Cost-benefit analyzing ..

Risk assessing/risk analyzing 

SEE ALSO THE FOLLOWING CLUSTERS 

Change agent 

Business acumen 

Human issues 

Savant

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 literature survey. 

Most of the skills (e.g. comprehending, gaining experience and gaining 

knowledge) Came from the Learner group in section 6*3.1*13, and (e.g. 

attending to detail, being accurate and creative) from the Task 

performer group in section 6.3.1.21. The complete list of skills 

required to help the systems analysts of the future perform their 

technical responsibilities are:

Accepting (e.g* instructions, orders)

Attending to detail /



Being accurate

Being creative

Being disciplined/orderly

Being organized

Being self-directed

Comprehending

Decision making •

Enhancing own skill 

Gaining experience 

Keeping records/note taking

Learning/gaining knowledge/remembering/understanding f

Thinking logically/deductive reasoning

Working without immediate results

SEE ALSO THE FOLLOWING CLUSTER ,

Human issues w
, •>

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 S.3.2.1.2)< They regard these as necessary 

skill?! for the systems analyst of the future. Through the literature 

survey farther administrative, task-oriented and people-oriented skills 

were identified (see section 6.3.1*15). The list of project management 

skills identified as necessary for the future systems analyst is: 

Administering

Allocating work/prioritizing tasks/scheduling
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Budgeting

Controlling workers/controlling quality of work/enforcing 

standards

Co-ordinating work 

Critical-path analyzing 

Delegating

Developing people's potential

Evaluating subordinates' needs
0 i' '"

Forecasting '

Initiating/instigating

Leading/directing

Measuring work

Contpar 1 ng/Mon i tor i ng

Correcting

Evaluating/Verifying work 

Reviewing performance 

Motivating

Organizing/structuring personnel 

Planning

Reporting on systems development 

Rewarding/punishing

Setting objectives ■

Signing off development stages 

Skills at charging out for services 

SEE ALSO THE FOLLOWING CLUSTERS (/

Human issues
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Performance.

, r, *

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 gained from the literature, however, was 

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

systems analyst to fulfill this role (see section 6.3.1*4). Many of 

the specific skills identified for this cluster, therefore, are drawn 

from the literature (section 6*3.1.4). To fill the role of a 

facilitator, advisor or mentor it could be an advantage if the 

consultant has the wide spectrum of generalist skills (see section 

6.3.1.9). In this, savant cluster, therefore, the specific skills 

identified combine those froa the Generalist group with those of the 

Consultant grtuip.

Consulting (e.g. for end user computing)

Advising 

Enabling 

Encouraging 

Facilitating 

Guiding 

Helping 

Supporting 

Evaluating

Products 

Methodologies

x A

> 4



Technology '

Keeping abreast of technology 

Instructing f‘\. 1 

Educating

Teaching '
O 1 '

Training 

SEE ALSO THE FOLLOWING CLUSTERS 

Change agent '

Evaluation
I

Human issues

Investigative ^

Performance

Projec^j Management "  '

System Acquisition. >

■ -  ! ■ " ■ ' ’
7.3.2.10 SYSTEMS1ACQUISITION (GROUP 10) r)

There was a suggestion, from the empirical research and the literature

surveyj that the future systems analyst required a group of technical,

non-analyticaT skills. The respondents to the questionnaire agreed

that skills like determining appropriate development methods, designing

logical data models and implementing application packages would be

necessary for the future systems analyst (see sectioi 5.3,2.1.3).

Skills identified in th® literature Were taken from the Systems designer

group (section 6.3*1.20) the Database designer group (section 6.3.1.5),

the Prototyper group (section 6*3.1*16), the implementor group (section

6*3.1.10) and the Developer group (section 6.3.1.6). The skills which



will enable the future systems analyst to design, develop, install and 

implement both computer-based and manual systems, therefore, include!

Identifying appropriate approach

Building competitive positions \

Designing audit/control procedures (audit trails)

Designing user work-flows 

Recognizing different world-views 

Computer-based systems 

Deciding on software acquisition method

Building systems to meet users' needs

Building systems which can be audited 

Identifying/using appropriate methodologies 

Using appropriate tools 

Estimating time/cost/resources 

Designing codes 

designing data-flows 

, Designing inputs/outputs 

‘ dialogues ,

forms

man-machine interfaces 

i reports

screens ■

Designing procedures

Designing source documents

Designing system function/conceptijal designing
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Generating applications 

Programmings third generation

Programming: fourth generation
’ s ’

Prototyping: requirements only • 

Prototyping: whole, system 

Skills at appropriate design methods 

Specifying programs/systems 

Structuring algorithms 

Using automated development tools 

Using charting techniques 

Using computer-aided design 

Using development work-stations 

Using pseudo-code 

Acquiring application packages

Evaluating/selecting packages 

Tuning purchased software 

Implementing packages 

Acquiring hardware (communication/processing) 

Designing hardware requirements 

Evaluating/Selecting hardware 

Specifying hardware requirements 

Determining data requirement

Controlling data redundancy/normalizing data 

Designing data structures

Designing/creating files 

Ensuring data independence



Ensuring data integrity §'

Logical data modeling ,

? Separating physical/logical data structures _

Using data dictionaries r

Providing input to data dictionaries 

Working with database administrator 

Manual systems ^

Designing manual procedures >.

Designing manual systems 

Implementing manual systems 

Implementing systenis

Skills at conversion procedures 

Testing systems

Test data designing 1

Testing developed systems
i :

Implementing appropriate systems
li ' i . . 

Monitoring systems

Sharing Responsibility of system with the users « -

SEE ALSO THE FOLLOWING CLUSTERS

Change agent

Human issues

Investigative

Evaluative*

7.3*2.11 SUMMARY OF INITIAL FINDINGS

It was found that the two models built during the research could be
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combined under ten generic groups of skills which were chosen to be
„ U  • ' . ■ ■■
independent of any possible future systems development life cycle. 

While the skills identified in the empirical research reflected those 

found through a survey of the literature, these data gave an impression 

of incompleteness because they Were not presented in the same level of 

detail as the skills identified in the literature. ' The combined 

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

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

develop relevant education and training programmes, and plan appropriate

career paths for future systems analysts.
■ " ' V

h 4 COMMENT ON THE INITIAL FINDINGS

Comment on the identification of the skills profile of the systems 

analyst covers four main issues. These issues are:

- the extent to which the findings can be generalized;

I- the appropriateness of the term 'SYSTEMS ANALYST';

*■ 'SYSTEMS ANALYST' as an INDIVIDUAL or a ROLt in application 

software development;

- the need for the results to be analyzed further.

7.4.1 THE EXTENT TO WHICH THE FINDING CAN BE GENERALIZED 

Questionnaires were not sent to companies with I.S. departments of less 

than ten employees because it was felt that the nature of systems 

analysis in the very small environment may be inconsistent with the main 

thrust of software application development (see section 4.2.3.2). 

Before the findings of this research can be generalized to include all
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systems analysts, further research is required to determine if there are 

any significant differences between the skills required in the very 

small and larger I.S. environments (see section 8.3.3).

■" . , fl '■
■■ ■ «

7.4.2 THE JOB TITLE 'SYSTEMS ANALYST' IStlINAPPROPRIATE
' \  '

Although 10 generic clusters of skills were identified as necessary for

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

cluster) included analytical skills. This reinforced the concern about

the validity of the name 'systems analyst1 as an appropriate title for

the position (see section 1.3 point iv). It was concluded, therefore,

that the job has evolved to the extent that the term ‘systems analyst1

has become too confining and, therefore, can no longer be regarded ao

appropriate.'

Rather than attempt to identify another single term which 

incorporates the broad spectrum Of identified skills, the lead given by, 

for example; Jones (1985, p*2S); Martin (1982, p.337); BaVr and Kochen
. ■ li : II ' '■

- (1984, p.169) was followed and a new dispensation of job categories is 

suggested (see section 7.5.2.1). For the moment, therefore, the term

•system analyst1 (in inverted commas) wi;11 be used.
[!

' I

7.4.3 SKILLS PROFILE FOR A ROLE, NOT AN INDIVIDUAL

Some authors (e.g. Clarke and Prins, 1986, p.34) have written about 

•systems analysts' skills' as if they are referring to the skills 

possessed by, or to be developed in, a single individual. The range of 

Skills identified in this research as necessary for the future 'systems 

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



(see section 7.3). Soma 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.G)), some ara people-orientated (e.g. HUMAN ISSUES CLUSTER
(V . 0 ■

(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 likely 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 

analysts1' 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 skills

required by the 'systems analyst' of the future (see section 1.5).

Early in the research a problem was experienced defining the term

‘SYSTEMS ANALYST' (see section 2.1.1.4). Later the term itself was

found to be inappropriate and alternatives were suggested (see section

7.4*2). In the previous section in this chapter (section 7.4.3) it was

concluded that the skills profile identified in section 7.3 perhaps best

describes the skills profile of a future 'systems analysis' function or

ROLE, rather than the skills profile of the individual 'systems analyst'
. ‘ ' " 0 

of the future (see Meissner, 1986, p.7 and Guimaraes, 1980, p.2). It

« seemed, therefore, appropriate to analyze the research findings further



in an attempt to identify the possible presence 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 existing 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 neiv 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.351). This stage of the research is identified 

in figure 7.4, in which an attempt is made to redesign the jobs within 

the systems development activity.



nnw.
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FIGURE 7.4

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 attempt at job 

design through human engineering. These techniques were not followed
C'i

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 could be 

taken in this study*

The process followed in identifying the new dispensation of job 

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

employees' perceptions Of their Work. He used a model devised by
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Hackman and Oldham to measure how I.S. employees to see their jobs, and 

to determine whether their perceptions of their work differ, from those 

of other employees (Couger, 1978, p.118).
r. { ?  r ‘ "

Included in the steps which should be followed to use the 

Hackman-Oldham model as a job diagnostic survey instrument are;

- a thorough diagnosis,

- forming natural work units,

- combining tasks, •

- vertical loading, ‘

(Huse, 1980, p.314).

While this process was followed, the steps required a degree of 

adaptation to cater for assessing a job role which does not currently 

exist, but is expected to exvst in the future.

7.5.1.1 THOROUGH DIAGNOSIS

This step of the Hackman-Oldham model is used to determine whether 

motivation and job satisfaction are problems for people employed in a 

particular position, q It was obviously not possible to include this
(j

procedure in the analytical process followed in this research.

' . ,'i

7.5.1.2 FORMING NATURAL WORK UNITS ,

The motive behind this step is to attempt to increase the 'ownership' of

the task (Huse, 1980, p.315), This is achieved by grouping natural
0  -

activities together as much as possible. It was found that three of 

the skills clusters identified in section 7.3.2 couliS be subdivided to 

increase task identity.
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Evaluation cluster (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 skills grouped in this cluster. These audit related 

skills identified tasks which could be described as SYSTEMS 

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

GENERALIST category.

NOTE;

1.- It is unlikely that the full responsibility for auditing 

computer-based systems can fall outside the auditing 

profession (Weber, 1982, p.82). Consequently, the actual 

auditing of computer-based application systems is not seen 

as a function of LS. industry personnel* Within the I.S. 

industry, however, there is the need for specialists who 

will advise on how to develop and implement sophisticated 

systems which use the evolving technology and which can be 

audited to the complete satisfaction of the auditing 

profession.

(See section 7*3.2, part of Group 4.)

2. A view is held that one of the specialist roles could be 

that of Quality Assurance (see Harold, 1983, p.102). 

Because best results appear to be achieved when the people 

doing the work are ultimately Reid responsible and 

accountable for that work - including its quality (see
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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 separate specialist group.

>1 " "

(ii) Investigative cluster (secjtion 7.3.2.6) 1 -

- \ \  . ,
A work unit of skills associated with the information engineering

activity of identifying corporate information needs was identified.;

in this cluster. This task Was called INFORMATION ARCHITECTURE.

This investigative role will require skills which will include:

- long-range planning,

- using appropriate methodologies (e.g. information 

engineering), ,

- identifying corporate data requirements,

- designing logical databases (logical data modeling).

, (See section 7.3.2, part of Group 6.)

Other skills in this cluster were later grouped into the 

GENERALIST and SAVANT categories (see section 7.5.1.3).

(iii) System acquisition cluster (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 database administrator,

- using appropriate technology.-

A second group of skills were associated with the 

identifying of user needs. Because of the difficulty in 

determining individual computer-based system requirements (Jenkins 

et al., 1984, p.79; Bahl and Hunt, 1984, p.12), it is envisaged 

that more technological advances will be made in order to enable 

prototype versions of systems to be built (see section 2.1.2.3.4). 

The specialist in this area will need a broad range of 

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 and SAVANT categories (see section 7.5.1.3).

7.5.1.3 COMBINING TASKS

Two further Work units were identified by combining the skills from 

multiple categories identified in section 7.3.2. in both cases the job 

category was suggested in the literature.

(i) 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 analyst's position to include all the
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application development activities. Skills were combined from

the following groups:

- computational

- evaluative

- investigative

- project management

- systems acquisition.

i r* i
The following 3 points are noted.

(a) This generalist role is possibly the role into which the 

current 'ailalyst-programmer1 job will evolve.

(b) The skills profile which the respondents to the 

questionnaire envisaged (see section 5.3.2) tended towards a 

generalist category;

(c) Possible names for this generalist position are SYSTEMS 

DEVELOPER (Smith,- 1983), or SYSTEMS BUILDER (Jones, 1985, 

P *26).

THE SAVANT SPECIALIST

One of the job categories in the specialist group also has a

literature base. It is referred to as:

advisor, mentor (Barr and Kochen, 1984, p. 175) 

encourager (Martin, 1932, p.334)

system building facilitator (Rivard and Huff, 1985, p.90)* 

The skills required for this task were drawn from the



investigative, savant and systems acquisition clusters and 

included: .

consulting (e.g. through an information centre) 

instructing (both Within and outside the I.S. department) 

evaluating (e.g. new products and new technology).

(See section 7.3<2,9.)

7.5.1.4 VERTICAL LOADING 

The intent of vertical loading is to decrease the gap between the 

'doing' and the 'controlling' aspects of a job. This exercise 

inevitably increases the autonomy of a task (Huse, 1980, p.316). This
p

step strengthened the task identity of the GENERALIST position (see 

section 7.5.J.3 point (i)).

7.5.2 RESULTS OF THE ANALYSIS - .

The results of this analysis provided both 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, analyst-prograwner, systems analyst 

etc. The following categories are suggested;'';

GENERALIST (the SYSTEMS DEVELOPER) ,

SPECIALIST POSITIONS

INFORMATION ARCHITECT

/ ;
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DATABASE SPECIALIST

7 PROTOTYPER , . -

SAVANT " , - ' ” ,,

SYSTEMS AUDITOR. 0 • .. .

7.5,2.2 ESSENTIAL SKILLS ^ ,

Analysis of the initial findings indicated that future development and '
I - , '

implementation of commercial computer-based systems will demand a range 

of skills which will be required irrespective of the particular generic 

job cluster in which the individual will be working. 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 likely to lead to unmet expectations for both 

employer and employee.

Table 7.4

Skills essential to any groupings within the role

v

1. Skills in the BUSINESS ACUMEN cluster

2. CHANGE AGENT/CREATIVE skills

3. Skills in HUMAN ISSUES ■„
. ' A

communication skills

interpersonal skills

ergonomic skills

4. INVESTIGATIVE skills

> analytical skills O

fact finding skills <

problem solving skills

5. skills in the PERFORMANCE clust^; G  ;

r'
............. , ' . ' 1
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7.6 FACTORS WHICH INFLUENCE THE MIX OF SKILLS REQUIRED WITHIN

EACH CATEGORY j '

The exact mix of skills appropriate in a particular set of circumstances 

is beyond, the scope of this research (see section 8.4.3). The

following two factors, however, are likely to Infli 

skills required in each job category. !

ence the level of

(i)' STRATEGIC IMPACT OF THE I.S. ENVIRONMENT AND THE PARTICULAR SYSTEM 

The categories of strategic relevance of systems have been 

identified by Cash et at. (1983, p.27). The emphasis on the 

skills required to develop systems in each of these environments 

may need'to change to reflect different characteristics of the 

existing and envisaged systems. Some subjective suggestions are
1 3

made in table 7.5* .

(ii) THE MATURITY OF THE I.S. DEPARTMENT ;

Although Nolan's Stage Model (Gibson and Nolan, 1974, p*76; 

Nolan, 1979, p.115) has been questioned (seej|Lucas and Sutton, 

1977, p.254,* King and Kraenier, 1984, p.466, Benhasat et al., 1984, 

p.476), it is fairly widely used to describe the stages of growth 

through which IsS. departments mature (see bavils and Olson, 1984, 

p.450; Cushing, 1982, p.2§&; Dickson and Wetlierbe, 1985, p.26;

Cash et al., 1983, p.312,* Woodruff, 1982, p.11). There seems to
' ' ■ ' i

be evidence that more and less mature I.S. departments can, be 

identified (see Benbasat et a'l.. 1980, p.23). In the more mature 

environments the emphasis of computer-based systems development is 

more likely to include specialist skills (e.g. information



architect, database, prototyper specialists). The generali'st

skills of the systems developer are likely to be more important
i. . j'

than specialist skills in less mature I.S. departments (see 

Qenbasat et al., 1980, p.29).

TABLE 7.5

The emphasis of skills required in the different strategic relevance 

environments (see Cash et al*, 1983, p.27)

ENVIRONMENT

Support

Turnaround

Factory

Strategic

POSSIBLE SPECIALIST EMPHASIS 

Savant

Information architect

Database

PrototvDer 
t r  • '

Savant

Systems developer

Information architect

Database

Prototyper

Savant

Systems developer

7.7 SUMMARY OF THE CHAPTER I

At this stage of the Study the research programme was Complete. The 

final conceptual model is presented diagrammatically in figure 7*5. 

The skills required by the systems analyst of the future were identified 

by the Building of two models (the job responsibilities/skills model 

described in chapter 5, and the rolfis/skillS model described in chapter 

6). To help minimize the probability that required sjdlls had been



overlooked, the findings from building the models were combined (section 

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

analyst were not linked to any perceived systems development life cycle, 

new skills clusters were identified that were linked initially to 

occupational categories* and expanded from ideas published in the 

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

diagnostic survey instrument as a basej it was found that these skills 

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

These new job categories suggest that there is no future for the 

traditional systems analyst. Systems developers will be involved in 

either generalist activities (of building whole systenis), or specialist 

activities (whose exact nature will be situationally dictated). From 

the final research findings it was possible to identify those skills 

which will be essential to the future 'systems analysts', irrespective 

of the job category to which they belong.

The filial chapter of the thesis is an attempted evaluation of 

these findings and an indication <)f areas where further research is 

required. ;
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CHAPTER EIGHT 

CONCLUSION

There is an expectation that advances in technology, particularly 

computer technology, will continue to accelerate into the next decade. 

Organizations which do not exploit these advances \;olace themselves at 

risk. In the commercial environment the computer and computer-based

v-~v
systems are expected to re-inforce their central position. ,, " 

It is argued that the ’systems analyst1 is the central figure in 

ensuring that computer technology is used to the benefit of commercial 

organizations. Unfortunately, however, the accelerating changes ifj 

technology have contributed to the 'systems analysts" environment being 

in a state of turmoil. This turbulence is such that there is no longer 

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

claim that the meaning of the term has out-grown its original 

parameters. Opinions differ significantly on what constitutes an 

appropriate educational or training programme for the 'systems analyst', 

and on what can be considered as the correct background or career path 

for so important a figure. Unless managers resolve these issues, the 

value of advances in technology may be depleted.

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 

identified and suitable recruiting and training programmes for the 

systems analyst of the future can be designed.

In this chapter a summary is given Of the objectives of the
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research and the procedures followed during the research programme. 

The findings of the research are assessed critically, before some 

hypotheses generated by the research and arfeas of further research, are 

identified. , /

. “ " f

8.1 SUMMARY OF THE RESEARCH

Because of certain limitations which could be identified in earlier 

research attempts on this, and closely related topics, this research was 

undertaken with specific characteristics and clearly identifiable 

objectives.

8.1*1 RESEARCH CHARACTERISTICS
jj

This research was classified as a hypothesis generating fiigld study, 

which shared characteristics in common with conceptual studies which do 

not involve either a dependent or an independent variable. Care was
■ II
taken 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.

8.1.2 SUMMARY OF RESEARCH OBJECTIVES .

The objectives Set for the research otiviously had to focus on the 
. t( ■ 
future, and people's perception of the role of the 'systems analyst' in

the future.

The first objective was to attempt to provide a definition of

'systems analyst'. By meeting this objective, both an insight irttd

\ ' - 
documented perceptions of this position and a base from which the



changing role of the 'systems analyst' could be identified, was

provided., f

The second objective of the research was toiiidentify the skills 
" ' H ” ■

profile of the systems analyst of the future. |This profile would

provide an indication of the type of person most liltaly to be effective 

in this position, what training and education for people preparing to 

work in the position will be appropriate, and what career paths are 

likely to be suitable for people in the position.

It was expected that, while trying to mett these objectives, a 

spectrum of opinions 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 

\Lpirical research and the literature 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 construction of two conceptual 

models. The first model (called the job responsibilities/skills model) 

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

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

of \ 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 group of practising 'systems analysts'. Replies 

were received from 159 participants, which constituted a 39,2% response 

rate. »

After ensuring that the opinions of these respondents: could be 

regarded as representative of a population of practising 'systems 

analysts', the data collected were compared and contrasted to identify 

areas of disagreement, and areas where no disagreement of rpspondents' 

opinions could Be identified. \\ 1

Based on this consensus, the job responsibilities of the 'systems

analyst' of the future were identified. The skills required by the
t

'systems analyst' to perform'1 these job responsibilities were linked to 

the responsibilities* C0ffl*31'na'*:i’0n °f °pini’ons was called the job

responsibilities/skills jiiodel. P

Building the roles/skills model ,

The literature .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 haveto fill within each of these associations.

■ " H ■
The skills required to pefform effectively within each role were 

identified. This structural association of roles and skills was called 

the roles/skills model.

Combining the models

To build the skills profile of the 'systems analyst' of the future, the 

skills identified by the building of the two models were merged* The



^overlapping and redundancies of skills which were obvious from this 
\ \ 0 - ■ - • 
merger were reduced by grouping the skills into natural activity units.

Ten such skills clusters were identified. Some of these clusters (e.g.
V ;

evaluative skills, investigative skills and systems acquisition skills) ( 

ware'found to relate directly to the ‘systems analyst' task. Other 

clusters (e.g. business acumen, human issues skills and performance 

skills), Were identified as skills which will assist .'systems analysts' 

to be »bre effective at their task. A third group of clusters (e.g.
' '' 1 -■ '' 

computational skills, project management skills and savant skills) were 

so diverse from the other clusters of task skills that, even at this 

stage^of -the research, a new dispensation of job categories for the 

'systems analyst' of the future was suggested. Later in the research, 

an attempt was made to identify these new job categories.

Research findings: disagreements

Because the research was aimed at the future, and was based on people's 

opinion (which would obviously be coloured by their experiences of using 

technology), a high level of consensus on the issues raised by the 

research was not expected. It was planned to analyze disagreements in 

two categories:

- disagreements botween the constituent groups who participated ’n 

the empirical Study; *

- disagreements between the findings of the empirical research and 

the literature jsurvey.

The disagreements identified in the empirical Study could be 

grouped into three types:



(i) Disagreements which reflected a move away from the traditional 

methods of systems development (e.g. some respondents did not 

regard skills in structured systems analysis and algorithm 

structuring as important to'the future 'systems analyst1); ■

(ii) Disagreements which indicated that, to some people, the role cf 

the ‘systems analyst1 is broadening (e.g. some respondents 

identified skills of determining corporate data requirements and a 

whole range of project management skills as important; to the 

future 'systems analyst');

(iii) Disagreements which reflected'//a failure to recognize the 

significance of certain 'systems analyst' skills and, therefore, 

which should be the source of concern for the members of the South

,, African computer industry (e.g. some respondents did not regard

skills in business practices or interpersonal relationship skills
. ''. Ji

as important to the future 'systems analyst').

Research findings: no evidence of disagreement

From the areas of wher? no areas of disagreement could be identified

when the job responsibilities/skills model end roles/skills model were

combined, the following conclusions were reached:

(i) The range of skills demanded from the 'Systems analyst' of the 

future will be such that it is unlikely they will be found in a 

single individual. This conclusion Supported the view of Martin 

(see section 2.2.1.2.1) that the term describes a rolt rather Shan 

a person*

(ii) The skills identified as necessary for those involved in future
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application systems development, can be grouped into a new 

dispensation of job categories: /

- One of these categories will demand a wide range of 

generalist skills which makes the name 'SYSTEMS ANALYST1 too 

restrictive. This category could be given a'new job title 

of either

SYSTEM BUILDER or 

SYSTEM DEVELOPER.
i l  ■ V.

- The other broacf job category can be sub-divided into a 

number of specialist activities. These activities may, or 

may not be the responsibility of single individuals. The 

specializations identified i| this research were!

, THE SAVANT SPECIALIST - an evaluator Who instructs and 

consults.

THE INFORMATION ARCHITECT SPECIALIST - a long-range planner 

who identifies corporate data requirements.

THE DATABASE SPECIALIST - a technician who ensures that the 

source of information required by a company is in place.

THE PROTOTYPER SPECIALIST - an Investigator and 

problem-solver who builds working models to identify user 

•equirements. ;

THE AUDIT SPECIALIST - an advisor who enables' sophisticated , j
systems to be built in such a way that thfey can be audited.

_ (NOTE: While there may be cases where similar job titles 

are used by individual organisations, it is concluded 

that „this usage is not wide-spread. Hone of these



j "
titles is found among the commonly used categories 

identified |n the annual salary survey of the I.S.

>■ industry,, Conducted by the Remuneration Services 

Division of P-E CorporateiServices (see P-E, 1989).)

It was also concluded that Ihe supportive skills required
■ ' - I I .

for all job categories include skills to function
■ li ;■ .

il, !j ■ " 
effectively in the business environment, skills to introduce

change into a business environment, skills at working
; i|

productively with other people and skills at motivating and 

controlling personal performance. People without the 

potential to develop these skills should not be recruited 

into the discipline1.

' S ?

8.2 EVALUATION OF THE RESEARCH

The research is evaluated froni two perspectives. Firstly, the extent 

to which the research has made a contribution to knowledge is assessed 

and, secondly, the limitations! of the research ara identified.

■ ■ (/ , - ^

8.2.1 EXTENT TO WHICH THE RESEARCH HADE A CONTRIBUTION TO 

KNOWLEDGE /

The contribution which this research has Made to knoviledge is given 

against the background of the turbulence in the ‘systems analysts*1 

environment. In this section the problems which motivated the research 

are summarized, an assessment is given of the extent to which the

research met its objectives and the value of the analysis done beyond
. 1 1/

meeting these objectives is assessed.

II
II
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'  (U " I,

. 8.2.1.1 THE TURBULENT ENVIRONMENT

A combination of changes forced by technological advancements and user 

expectation from computer based information systems have placed the 

‘systems analysts'' 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 languages, prototyping and end user computing). 

These new methods threaten to make the traditional systems development 

life cycle obsolete. The more powerful development tools enable more 

complex and refined systems to be built.

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). i,

At the centre of this turbulence is the 'systems analyst' (whose 

responsibility it is to use technology to meet users' needs). In this 

research the question was asked‘whether these changes are influencing 

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 that unless some indication of their consequ|nces is 

identified, inappropriate skills will be sought in those being recruited 

into the 'systems analysts" discipline. The hist use of the power of 

computer-based technology will only be ensured if the role of the 

'systems analyst' moves away from the activities which characterized 

third generation computing.
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This research is almod at identifying this changing role, and the 

skills required to function effectively in the new environment.

8.2.1.2 EXTENT TO WHICH RESEARCH MET ITS OBJECTIVES 

It is acknowledge that the meeting of research objectives does not 

necessarily wean that the research has made a contribution to knowledge. 

This claim is made here because, in each case, the objectives for this 

research were to identify specific groups of information, which hid not

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

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

The four objectives of the research Were set in an attempt to 

identify the skills required for the changing role of the ‘systems1 

analyst1. In this section an assessment is given on the extent^ to 

which these objectives were met.

OBJECTIVE 1 (Provide a clear definition of 'systems analyst1)

This objective was met in two ways:

(i) After a summary of the literature definitions of a ‘systems 

analyst1 was given in table 2.1, a definition of the term was 

suggested in section 2.1.1.4.

(ii) in the context of the research, though, a more iiunortaiit step was
■ ' \\ '1 

to Identify the activities which form the basis of the role of the

j, 'systems analyst' of the future. This was done in section 7*3.2.

By identifying these roles, which define the ‘systems analyst1 of

the future, it became clear that the term 'systems analyst* has
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expanded beyond its origin meaning. In fact, in some areas these 

roles were so different from the definition provided in section

2.1.1.4 that they offered support for Martin's contention that the 

job of the 'systems analyst' will change completely. This

r \  ,
assertiu iaid the foundation for the suggestion that the title

'systems analyst' is no longer appropriate. r ‘

!)!

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

future) .

This objective was met by combining the skills identified by building 

the job responsibilities/sKills model (chapter 5) and the roles/skills 

model (chapter 6). The skills which form this profile were not

presented in clusters based on the traditional systems development life
t.

cy',;le, because there is evidence that the evolving technology will make

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

of the future were presented in section 7.3.2 in clusters identified in

the literature and supported by a factor analysis of the empirical data.

(The ten skills clusters were business acumen skills, change agent

skills, computationell skills, evaluativefskills, human issue skills,
_ V  ij

investigative skills, performance skillsproject management skills,

savant skills and skills in system acquisition). "

■ " ^
OBJECTIVE 3 (Compare and contrast the opinions 'Vf the participants in 

the empirical study) !/

Analysis of variance statistics were used to compare the opinions of the 

three constituent groups of respondents to the questionnaire (the ,



practitioner experts, the academics1! and the practising systems
' jl . „ " “ ,r> ■ 1J
analysts). These comparisons revealed disagreements covering a broad 

range of activities. The one group of disagreements (e.g. project 

management, implementation responsibilities and the use of traditional 

■ ■ ^ * 
development methods) could be attributed to different percept-ons among 

the respondents of the future role of the systems analyst. The other
' f..-v  " ' V

group of disagreements, however, included skills Which have been 

regarded as central to the 'systems analyst1 task (e.g. skills in 

business practices, change agent skills and interpersonal relationship 

skills). Managers in the South African computer industry need to note 

these opinions to ensure they are not contributing to ineffective or 

unsuitable systems development (see section S.2.2.1).

OBJECTIVE 4 (Compare and contrast the opinions identified through the 

empirical research with those identified in the literature survey)

To meet the previous objective, the data collected in response to the 

questionnaire were processed in groups (see section 5.2.1). the 

empirical data were processed as a whole to meet this objective (see 

sections 7.3.1 and 7.3.2)* The skills identified by processing ell the 

empirical data were compared with the skills identified in the 

literature survey. This comparison did not reveal total agreement. 

The findings of the literature survey indicated the need for more 

detailed, and sometimes specialist skills (e.g. specialist prototyping 

skills or specialist quality assurance skills), the empirical research 

identified the need for skills which seemed more appropriate for a 

generalist role (e.g. buildint/ whole systems). In spite of these
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disagreements, however, there was a clear indication from this 

comparison that the role of the 'systems analyst1 , is changing 

(particularly in the areas of certain investigative, management and 

system acquisition skills).

8.2.1.3 VALUE OF THE0 RESEARCH BEYOND MEETINGS ITS SPECIFIC 

OBJECTIVES

The research made further contributions to knowledge in two areas:

(i) The task o f’the 'systems analyst*, which is more likely 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 life cycle.

(ii) Because the skills identified in the research as being necessary 

for the future 'systems analyst' are not likely to be found in 

single individuals, a new range of job Categories in systems 

development is suggested. Using the clusters of skills which are 

independent of a systems development life 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 tha limitations listed below have been discussed in detail earlier 

in the thesis. This summary is divided into three Sections:
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1 imitations in the empirical research, 

limitations in the literature survey, 

limitations inherent in the approach taken to conduct this 

research. „

THE EMPIRICAL RESEARCH

The limitations 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 

from survey saturation;

- the exact sample population was not known, consequently each ■ 

questionnaire had to be distributed through a third person 

and attempts to follow-up directly on determining the 

opinions of non-respondents were abandoned;

- the Use of questionnaires as the method to collect the

respondents' opinions brought with it inherent weaknesses

' ■ " , // 
concerning the reliability and validity of the measuring

instrument; .

- it could not be established whether the respondents' 

opinions had been influenced by their having recently 

experienced sfrne significant technological enhancement in 

their work environment; ''

“ the sample population specifically excluded 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 having a clear 

understanding of some of the jargon used in the research;

- through limited information being made public, 'systems 

analysts' working for the large government and 

seini-government installations were excluded from the sample 

population.

) THE LITERATURE SURVEY ,

In section 6.4 the limitations of collecting information through

surveying the literature, were detailed. A summary of these

limitations is provided below: ,

- only a small portion of the literature which could be 

identified was aimed specifically 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 Bid contrasts were difficult because some 

of the skills identified 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 opinion identified in the literature.



(ill) THE RESEARCH APPROACH o

The limitations of this research inherent in the approach taken in 

the research programme are detailed in section 3.5. The main 

issues are summarized as follows: ,

- none of the skills identified by either the empirical 

research or the literature survey 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 subjective influence and influence and interpretation;
' ! . • . 11 - I ?

- the nature of the environment being researched was such that 

sotne significant technological advance could invalidate the 

research, or sharply compress the timescale involved.

8.2.3 SUMMARY OF THE VALUE OF THE RESEARCH

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

shown that the research objectives were met (see section 8.2.1.2).
I ;

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

executed and ths results were critically evaluated. There was 

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

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

research to the I.S. industry can be summarized under the following
:i ’ ,

headings:

, , ( '1 
1 '

' ■ ■ I

378



(i) STAFF SELECTION

The findings of this study give a clear picture of the functions 

to be performed by those involved in either generalist or 

specialist activities of future application development (see

- '■ , ” 
section 7.3.2). This information will enable staff selection 

procedures to be designed to avoid employing people who cannot 

adapt to the changing environment. Without making these 

adaptations, the evolving computer-based technology may not be 

used to its full potential.

(ii) EDUCATION AND TRAINING

Through this study the skills which will be essential to whatever 

function an individual may perform,within the role of application 

systems development havo been identified (see table 6.3). 

Knowing that these skills are necessary for a career in I.S. 

development provides a goa’ for curriculling design for both the 

academic sector and industry training establishments. Education 

or training which excludes meeting these golls may be of limited 

value. ,

(iii) CAREER PATH TRAINING

The results 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 experience Which Will be suitable for I.S.



staff who will be effective application developers;

- secondly, they help direct planning on how I.S. personnel 

can best prepare for the future, and progress within their 

discipline as effective application developers. ,,

' . /

(iv) STAFF LOYALTY

Because of the importance of business skills to the I.S. developer 

of the future, it is likely that staff will develop a loyalty, if 

not to an individual company, at least to an industry sector 

(rather than primarily to the computer industry). The careful 

planning of career paths for I.S. personnel will help to sustain 

this loyalty.

8.3 HYPOTHESES,,GENERATED BY THIS RESEARCH

This research was classified as a hypothesis generating field study (see 

section 3.2.3.3). The hypotheses identified in this section were those 

identified as a direct consequence of this research (other hypotheses 

are included in the section on further research suggested by this study 

(see section 8.4))* ,

8.3.1 HYPOTHESIS ON APTITUDE TESTING

There is a need to'test whether positive links exist between commonly 

used aptitude tests for entrance into the computer industry (e.g. 

Burroughs Computer Programming Selection Test, ICL Programmer Aptitude 

Test, IBM Programming Aptitude Test) and the nature of the evolving 

systems development job* It may be that some (or all) of these tests



are attempting to measure inappropriate competencies and 

characteristics.

HYPOTHESIS:
■■ ' i - 

The aptitude tests commonly used to measure the competencies required 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 

(l DEVELOPER

The need for interpersonal relationship skills (see section 7.3.2.5) and 

change agent skills (see section 7*3.2.2) were found to be essential 

skills to the future systems developer (see section 7.S.2.2). Thesei
findings suggest that the social need strength of systems developers 

will need to be higher than those found in Codgers' study of the 1970s 

(Codger, 1978, p.122). It may no longer be appropriate to call systems 

developers 'loners'.

HYPOTHESIS:

There is no difference in the social needs strengths of systems 

developers and the social needs strengths of other professionals.

8.3.3 HYPOTHESIS ON SMALL I,S. DEPARTMENTS

Small I.S. departments (i.e. less than ten employees) were specifically 

excluded from the sample population for this research. Before the 

findings of this research can be generalized to include all application
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. ft
systems developers, it must be established if the assumption is correct 

that the nature of the work done in the small ‘installations is 

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

HYPOTHESIS: .

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

ten employees) I.S. departments are the same as those 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 

appropriate tools, structuring algorithms, prototyping and programming).

If these skills are required 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 I.S. departments.

HYPOTHESIS!

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

the programmer.

3.3.5 HYPOTHESIS ON JOB TITLES ,

It was found in this research (see section 7.4.2) i'Mt the range of , 

skills required by the 'systems analyst' of the future cover such a

382



broad spectrum of activities that they could be grouped into 10 clusters 

(see section i-,3.2). Only one of these clusters (the investigative 

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 

expectations from both incumbents and managers of the position.

8.3.6 HYPOTHESIS ON IMPROVED JOB SATISFACTION 

If new jobs are introduced into the I.S. environment to enable the 

increased sophistication of technological advances to be exploited, 

these new jobs are likely to bring inrraased 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:
t

The new job categories identified in this research improve the output 

indices of factors stich as job satisfaction, turnover, absenteeism, 

grievances, quality of work and productivity*



8.3.7 HYPOTHESIS ON EMERGING I.S. DISCIPLINE

In their 1986 research Culnan and Swanson attempted to plot the progress

of MIS between 1980 and 1984 as a scholarly field of study (Culnan and

Swanson, 1986,' pp.289-301). Their conclusion was that MIS is emerging

as a listinct discipline with its own cumulative tradition. They could

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

!\ growing consensus of published articles. 7

'In fact), the opposite may prevail. As MIS becomes more 
established, it may instead tend to fractionate from its 
foundational base.1 (Culnan and Swanson, 1986, p.301).

n It may be that l;he envisaged change from a single job category of

1 I1' ' ~
•systems analyst1 to multiple job categories spcjnning both generalist

and specialist activities Supports the contention that as the MIS

discipline matures, so a fragmentation of interests and activities can

be expected.

HYPOTHESIS: „ ;

The fragmsntation of the 'systems analysts" job is a reflection of a 

maturing I.S. industry.

8.4 , FURTHER RESEARCH

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

knowledge concerning the development and implementation of 

computer-based application systems. It drew Significantly on the 

literature and was based on the findings of prior research in the area. 

As a result of its findings, therefore, it was inevitable that further
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areas of research could be identified. Where appropriate, hypotheses 

relating to the further research topics have been identified. r,

8.4.1 REPEAT THE SURVEY

It is suggested that within the next five to eight years this research 

should be repeated using the s'une questionnaire as a measuring 

instrument. This repeat research programme will: ;

- help confirm the nature of the system building activity;
■ ' - f

- provide further input to decisions on personnel selection, 

education and training in the application development industry;

- enable the processes used in this research to be tested for 

reliability and Validity.

8.4.2 IDENTIFY WKAT MAKES A GOOD SYSTEMS DEVELOPER 

Establishing tbe skills profile of the systems developer of the future 

is an important foundation for further research (see section 1.7). 

Research programmes will provide the I.S. industry with more significant 

resuUs, however, if they can establish what underlying behaviours are 

required for effective performance from application development 

personnel.

HYPOTHESES:

(i) The factors which characterize a good systems developer can be 

defined.

(ii) The factors which influence the productivity of the systems 

developers of the future can be identified.
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8.4.3 ESTABLISH APPROPRIATE SKILLS MIXES FOR DIFFERENT WORK 

ENVIRONMENTS

It is possible to identify different maturity levels and systems 

characteristics 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 relationship between the maturity of the I.S, 

department and the specific skills mix required by the systems 

developers who will be effective in that department.
V, ' - Yl

(ii) The more mature the ItS. department the wore business skills are

required by the system developer to be effective in that
, ‘V v

department. 1 ^

(iii) The more mature the I.S. department the less likely the score on 

the commonly used aptitude tests is to reflect appropriate 

competencies for the systems developer to be effective in that 

department.

(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 IMPACT OF CULTURE AND LANGUAGE ON EFFECTIVE; 

j PERFORMANCE If) THE I.S. INDUSTRY

Many countries, lik& South Africa, have populations with multiple 

cultural and language b?ckgrounds. Research is needed to establish!



(i) whether people who do not speak English as their hose language or
O

do not have a First-world cultural background, are in any way 

disadvantaged when following careers in the technical I.S. 

environment;

(ii) the nature and detail of the educational and training programmes 

needed to compensate for these differences, if they are identified 

as disadvantages.

' " ' i i  '

HYPOTHESES:

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

on their performance in the implementation of information systems.

(ii) People with a disadvantaged secondary school education are less 

effective as system developers.

(iii) People with an African language as their home language are less 

effecti e as systems developers than people with English as a home 

language.
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APPENDIX A

urnvERsrrY or the witwatersratid, johahhesburg

1 Jsn Smuts Avenue. Johannesburg " E l POW1TS
2050, SOUTH AFRICA

:2Z 'UnhvSts'
■> jf 4-27X25 SA

, J cstoniTiMiii

Rt-fel-ehcc; TDC/afs 

Enquiries;

a- 10111716- 5398

J  Date;

Dear Colleague

I am currently involved in a research programme to explore the changing role 
of the System Analyst in the canmercial application development industry in 
South Africa. As part of the foundation of this research I seek the opinions 
of a small group of leading academics on the subject. I write to you to ask 
if you will "assist tite by participating in one stage of the programme.

The expense and logistics of getting you together as a group to identify a 
group opinion force me to choose to gather opinions at a distance. (This  ̂
approach has the added advantages of anonymous reponses and a possible \\ 
iteration through the process.)

I envisage that the procedure will have two eyeless

Cycle One - Attached to this letter are a group of definitions, a sample jcb 
description and a set of open-ended questions. I ask if you will help by 
please answering the questions. %  their nature, these questions preclude any 
exact answers, so each person's opinion is valuable, u

Cycle Two - Once the replies to these questions have been received and 
collated* the findings of Cycle One will be circulated back to all 
participants.. This will 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 still support your original estimates, but you will be ‘ 
given the opportunity, if you wish, to revise your opinions.

The final set of opinions will be used to construct a questionnaire which will 
be circulated to a large number’ of practising Systems Analysts, to assess how 
they predict their tuture role in application development.

To help maintain the momentum of the research, please will you send your reply 
to w? (tising thf/ enclosed addressed envelope) by 30 September 1985.

1 / __________  408 ____________________________ ____________

u !  i*Att M tu a i< r i ja rM j rc ie c U  to t te fh  d/»<l t a t  M l H ) u f M r t M  O W I j M  Hh . ' t t f is l r t u b im i jH t V
^ v t n » k r r t  IukU miht h i , M i < l <*l n». Ht t i m ils.KitnHiKtMimn



Obviously I will be publishing my findings, but if you have a particular 
interest in this area, let me know and I will be pleased to send intermediate 
results to you,

'In anticipation I  1-hank you for your assistance both in terms of your time,and 
your opinions.

Yours sincerely

SROFESSOR TREVOR D. CROSSMAN 
fHEKD; DIVISION OF BI51



ATTACHMENT TO SURVEY QUESTIONS

1. DEFINITIONS

THE FUTURE - between 5 and 8 years front now.

SKILL - the ab ility  to perform s p e c ia lize d  work with
recognized proficiency, r,

2. SYSTEMS ANALYST JOB ACTIVITIES 1

The system s an alyst  g ath ers  data f o r - a n a l y s is  o f  user 
applications and/or problem areas in ("srder to design ar.d develop 
new applications or to modify existing ap p licatio ns . In th is  
capacity, the systems analysts

ANALYZES the workflow, forms, f ile s , reports, controls ,
0 organizational policies and practices, hardware/ software, 

existing documentation and other applications affecting the 
. |" * , application under study?

!j DOCUMENTS existing operations and procedures and evaluates 
j i  them to determine the operational e ffec tiveness  of the 
j e x is t in g  a p p lic a t io n  and if  an a lt e r n a t e  approach  is 
j. necessary?
| •'
i DESIGNS new oC modified approaches that are tech n ically ,
| economically, and operationally feasible,*

s PREPARES the necessary  f lo w c h a r t s , s t r u c t u r e  c h a r t s ,
\ decision tables, program specifications, systems test data 
5 and plans, user procedures, convertion requirem ents, time 

schedules, and cost/savings estim ates for new or revised 
applications,* ,

DEVELOPS the necessary interfaces between data processing 
and user organizations?

MONITORS the development and implementation process?

CONDUCTS follow-up sessions to evaluate the effectiveness of 
recently implemented or revised applications, and prepares 
project activity reports for,, the upper echelon and steering 
committee. . ,
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QUESTIONS FOR ACADEMIC EXPERTS

\  Il
Attached to these questions are:

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

1 . What methods of application software development do you expect 
w ill be included in your syllabus in the future?

2 . Using the attached job activities as a guide, what do you think a 
.... . .systems analysts-job responsibilities w ill be in the future? •

3 . In your opinion, what sp ecific  sk ills  w il l  be required from a 
systems analyst involved in future commercial application systems 
development?
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QUESTIONS FOR PRACTITIONER EXPERTS 

Attached to these questions are;

- a definition of the FUTURE?
- a definition of the SKIM.,*
- a list  Of SYSTEMS ANALYST job activities.

1 , What methods of application software development do you expect to 
be introduced into your organisation in the future?

2. -Using the attached -job- activities as a guide, what do you think a 
systems analysts job responsibilities will be in the future?

3. In  your op in ion , what specifics s k il ls  w il l  be required from a 
systems analyst involved in future commercial application systems 
development?



qrgCTTj-RNMBE ID SffiERES

in your opinion, bow imprtanfc are & e  following tools and methods for future

application development? i:n ' »

- VEEUf ‘ NOT
_ i 3JffiOR2iAOT JMEOKTM?

Programing languages 

COBCti 

PASCAL 

BASIC

" ATA ' ’ ' ’

Databases

Integrated Databases 

Eata Dictionaries

Automated Development Tools

CAB (e.g., to cbcuoent wocic-flws)

Interactive Screen Design 

Interactive Beport Design 

Prograny'^ystCT Generators , ,.

Application Packages

Iinnlsnentation of Application packages 

Customizing Application Packages

Fourth Generation Techniques

Fourth Generation Languages 

prototyping

SECTION 1 . '

q i q- 5 3 i

6 1 S $ a JL

a s & &

'is ' l £ X

S.J. 6 5.

c2<̂ 6

§ 7 <1 3

<23 <?

ai <?

A 1 L l H*

7 4 <? 1

-  .. 1 16

1 i IB. i i

3 J -5 6 15
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VERST
IMPCRMNT

.n o t
IMECSfflKHT

User Involvement 

• Information Centres 

End User Development 

User Representatives on Project Teams

The Traditional Developnent Life cycle 

Without Prototyping 

With Prototyping

Developing Business Specifications

Systems Evaluation using "Pilot" Projects

Development Work-Stations !

Programmable Terminals

• Personal Computers with Mainframe Link

Development Centres

Information system Staff Only , 

Information System Staff and Users

Centralization

Strategic Information Systems Planning 

Standards Enforcement '

Centralized Project Control

Others (Please Specify)

J 2 . . . ............................................. ............

Ra-rxFiciqu

15 6 3

11 <? n 1

£3 i 2 1

'  4 & 11 L
IS. . 1 ■A £,

1 13 10 1
3 11 11

1 lo L

15 a i i

2. 6 l£ 7 3
11 J3 5 3 1

J4 l o £

11 ia % i

3 i d iLf 3 i2

J.

1

1
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VERY
IMPCKKNT

NOT
IMOTTfiOT

Others (Please Specify)

* * * • • a ̂ • ■ • n ■ *

........... .fi-.'rf7A'9Tj?.V',.. .  . . . .

........,.. .43Sve2£>?^£?....

r £ k s - r e 3 3 u T £ r )  ±>ertq£ fi)S *S

•
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'
1

1 . 4

1

oTr-j-ê  35Sii<SS PB(i*cr» sees '!’, ExfjS-a asvE'u3?if)E~Ji

’OBT'le.vS \^T<aau5y oe. ‘ ijQ-O Se&-+ <r&r-,7lt»~jgl> Ei^SW>)E®e .
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SECTION 2

Consider the systems analyst's job responsibilities in the future. How 
important, in your opinion, will each of the following activities be? j

' ‘ VERY NOT '
IMPORTANT IMPORTANT

Analysis

Using Formal Analysis Procedures
4- 1 3 1 2 a

Cost Analyzing Systems , o
7 1 3 9 t£

Identifying Work-fLcws and Procedures
i i % i  i 1

Conducting Feasibility Studies
L J.4- 7 £ 2

Identifying Ussr Esjuiranents z a 5 3 i

Formally Docunenting User Needs
6 « LS M- 1

Prodicing Detailed Specifications 1
t2. S J £ 7 £

Understanding Systems Interdependence
IM­ 1£ S

Problan Solving
IS . 1L 3 f j

Systems Development

Indentify.tng Appropriate Development Methods
12 15 a 3

Designing Systems
J-lr 10 7 1

Generating Systems
6 i.4-' <3 1 I

Traditional Programming 3 I i<2 i i

Prototyping Systems I S L a

Building Whole Systems I S <S 3

Tuning Generated Systems <S 7 °t 5 3

Integrating Nw and Existing Systens iJL H 5
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VERY NOT
IMPQKmW IMTOKWOT

Project Management

Planning Systems Development 

Monitoring Systems Development 

Controlling systems Development 

Evaluating Systens Development 

Reparting on Systems Development 

Evaluting Perfonnancs of Systems Developers

Application Packages 

Selecting Packages

Implementing Packages r
- h i! * ;

1 ■5
User Contact

Working in User Department 

1 " • Increasing Business Knowledge 

_ Becoming the User 

Sharing Responsibility for System with User 

Training Users

Acting as a Consul tar* ^

technology

Understanding Information Technology 

Keeping Abreast With Technology . 

Revising Standards for Development Metiwds 1'

IB j. ^ <2 1
i 5 U 4- 2. •
1-3 1 L A , a
Jo IS <? i

If fa 3
<2 j e 3 2. a

1J. 9 4 £ 1

6 Li
I
b

lo 1 lo 4- 1 *

2J -to 1

3 S. 6 iH- 1

10 lo 11 1
lo % 1

a 5 « % |

LI 1 1 H*

14- ifi

11 1 0 1 3 1



Others (Please Specify)

VERY NOT
IMKKCSNT MEOKTANT

e T Tsa JfeSMgy e&ziso wEseg Ba-ffSs.

ees?^r-)5J5Ji_3Tj:e5J o£. t-j<w> ^E-iT^m-H£x> £*-S£Wl-J£.££,
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In your opinion, to what extent are each of the following skills required by a 

sy stans analyst in the future?

' MOT ' OOOLD BE EEFH^XFEUf
REQUIRED RB2UIRED REQUIRED

Development Centre Tools/Jtethocs ■
(l .. . 

Determining Appropriate Development '  ̂ ' " I I
Methods • -*• «  1  i  -LO

Determining Appropriate System , - -
Controls b ~l |1 /

Determining Appropriate System _  ~  \.q
* - Security- ' - - | " J' |<o ~ ‘

Evaltrting Software Packages . 4- S  l 5

Osing Structured Analysis Methods e> l o  l £  £

Osing Automated Systems Development — ~T~ _ '— r " ” l
Methods . 1 1  3  j ig  ) i l

Osing Prototyping Techniques • J- cj 1*3
) » *' * ",l’1 '""" . '*

Osing techniques Associated with i _ I . T~
Databases I I e  1

Applying Information Technology j, , £ §  1 7

Project Management 

Project Planning 

Project Controlling 

Progress Monitoring 

Scheduling

Estimating Timescales 

Crititeal Kith Analysis 

Decision Making

• /
' ■ ■■ f 

|
' § 

i'i :

419

SECTION 3 „
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r a  COULD BE rmN2SEL¥
REQOIBED REQUIRED REQUIRED

Finance. ‘

Cost Estimating

Cost/Benefit Analysis .

Costing .

Auditing Computer Systems

Quantitative Methods 

Statistics

Social

Working In and With a Team 

. Dealing With People 

Being Diplomatic

\\ ■

Hardware

Designing Installation Configurations

Designing Computer Networks ..

Using Computer Networks

Determining Teleccrounication 
Requirements ‘

Software

Constructing Algorithms 

GCBdj Progtawiing 

F083EM Programing 

Implementing Applications Packages 

AEft Programming

Dsing Fourth Generation languages

9 13

a i io li 2

2. J3 <3

e t 11 £

£. 7 X& 5 5

1 7

1 3 12.

6 5 _irii 7 1

i 7 li M* 3

a JLl i£ 6

H- lip 6 Lf-

L*~ £ iS i

IS *? 7 k

IS S 4

1 1 i£

7 7 <2

S a J*?
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Caim uni cation

Interviewing •

Verbal Comiunicating 

Report Writing 

Presentation preparing 

Teaching 

Selling

Environment

Organisation Structuring

Identifying User Functions

Implementing Office Procedures

Establishing Corporate Data 
Requiranents

Business Practices

Analysis '

Evaluating Existing Procedures 

Thinking logically .

Problsn Solving 

Acting as Change Agent 

Pact Finding 

Implementing Procedures 

Organization and Methods Skills 

Identifying Oser/Management Neecs

. 'l

NOT aXJLD BE reFtftoLY
RBQDIKED B3EQDIRED REQUIRED

i3 6
v
J 3 e?8

1 S sj ,

S
7 7

i 7 13 U

"

a h- JL5 7
j T <? JS

Sl -LI 5

i i Jj io 9

a 1 <? 13 7

3 -L3
--1
14 ■

6 <2<£

i

«v 3 ai

£ s

1 •lo £

i a 114- 1

r € 20



NOT COULD BE TE&&mL'S
REQDtRE© REQUIRED REQUIRED

Management

Managing/Motivating People a % 2.3
I&sk Prioritizing a -U S3

Strategic Planning a q J.5 6

Identifying Competitive Advantages *+• i3 & 1

Building Competitive Positions « 1 6 IS 5 S
fecision Making 6 16
Managing Change " • 6 J3
Reviewing Perfonnances 4 ii 1«2

Others (Please Specify) - _ 1

, r??.., ?7!rl?A..
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a p p s n d i x  d

E n q lW ie s

Date 8 Afiril 1986

Dear Colleague „ ,

It is often said that there is a skills shortage in the South .African 
application software development industry. Effofcts to correct the situation' 
are difficult because the changing technology keeps demanding new sets of 
skills from the ^sterns developera ' :

' : i 
The attached questionnaire is part of a research programme which is attempting 
to identify the skills required by the systems analy.st of thfi. future. 
Knowing these skills is crucial to the recruiting, education and training of 
future systems analysts. ‘ , ‘

Because in South Africa there is no register of people involved in systems 
development, it was not passible for me to approach you directly. A senior 
member of your department was askad to identify appropriate people to
participate in the research. ■ ’ i

. . . ■ , ' ^

As you work through the qtEstionnaire you will find some sections in which you 
are asked questions about yourself, while in others you are askdsd your 
opinion. Obviously, for these opinion qts§tiOfls there are no right o{: 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 catnpany 
will appear arr/where -on the questionnaire. Couple ting the questionnaire will 
take you about 2d minutes, tot the information you provide will help towards 
resolving one of the industry* s serious manpower proolsns. \

0 - " ' I *
Please will you use the enclosed Stamped envelope to retutn the completed 
questionnaire to me by IS April IS86. If you have a particular interest in 
the research, please Write to me under separate cover and X Will sendyou 
interim results as soon as they become available. 1

In anticipation, 1 thank you for your help. . ”

EBQFESSOR TREVOR D CROSSMM
(0EAD! DIVISION Of BUSINESS INFORMATION SVSra-S)
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/IINSTRUCTIONS jib PILOT STUDY PARTICIPANTS.

' J i

1. Please will you answer the Questionnaire*

2. Please will you Write any criticism you have of either the 
covering letter or the questionnaire on the document 
concerned. ■ - . ■

3. Aspects to consider include: '

.■ structure 1

lack of clarity j

gramr.ar/spelling 

tircva to complete 

relevance

etc.

4. I will arrange to collect the documents ftbm you.

TREVOR CROSSMAN APRIL 86.
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APPENDIX E

UniVERSITY OF THE WITWATfcRSRAHD, JOHAftriESBURG

1 Jan Smuts Avenue, Johannesburg E3 POW1TS
2050, SOUTH AFRICA

r
£D 'Unfwits' 
j r  4-27125 SA 

{011)716-1111 „
I.------- :----£-UiL.

Enqulries:

J

Dear Colleague

I am currently involved in a research programme to explore the changing role 
of the systems analyst in commercial computing in South Africa. . This phase 
of the research involves gathering the opinions o£ systems analysts who are 
employed by a sample group of over 100 companies. Because there is no 
register of systems analysts (which would enable me to approach people 
directly) I write to you to ask if you will identify one person per enclosed 
questionnaire frcm your department and *sk than if they will help by providing 
input to the research. To help guide you in your choice*, please will you 
ensure that the participants are involved IN SOME ASPECT OP ANALYSIS TORK.

Ihere is no place on the questionnaire for either the respondent's or your 
company’s name. This anonymity will be respected. Completing the 
questionnaire Will take afcout 30 minutes, but the information 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 development industry.

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

In anticipation, I thank you for your help. ‘

Yotfrs sincerely

PRQFESSCR KfiVOR D CRCSSHAM
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, . i i  .1 1 J a n  S l«
Jonanno

'  ,. 2001 So l . . . .......—

' Telegram s  ’U n f i t s
Telex 4-27125 j’«A

UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG ©  (Oil) 716-1111

Telephone (0111 716-5398 '' 

Enquiries

14 May 1986

Dear Colleague

It is often said that there is a skills shortage in the South African 
application software development industry. ' Efforts to correct the situation 
are difficult because the changing technology keeps demanding new sets of 
skills fran the systems developers. *

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

Because iir 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 your department was asked to identify appropriate people bo 
participate ih the research.

As you work through the questionnaire you will find some sections in which you 
are asked questions about yourself, while in others you a re asked your 
opinion. Cbviously, for these opinion questions there are no right or wrong 
answers. What is important is to know just what you think* Your answers 
cart be completely frank. Neither your name, h6r the name of your company 
will appear anywhere on the questionnaire. 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 envelope to return the completed 
questionnaire to me by 6 June 1986. I f  you have a particular interest in 
the research, please write to me under separate cover and I will send you 
interim results as soon as thay be cane available.

In. antid.ptiorx, I thank you for your help. .

I f--- C Ocrf ‘Q/TSOrnQn

EROFES3QR 'SRB/OR D OtOSSflAN
(HEflDs DIVISION OF BUSINESS m O m a tM  SXSTEMS) -
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questic:maire  on the skills required 

BY SYSmS WALYS'IS

Between 5 and 8 years frcra row* -

ilia ability to- perform specialized work with • 
recognized proficiency

NOTE

There are no "right* answers to these questions. This is an 
attanpt to document what you think. Your opinion is nee&d for 
this research. ,

T D CRQSSMAH
DIVISION C3? BUSINESS INFORMATION STBiSM
W iv m m  of she whwatsm m v  
j m m m s B W G

j m s s m a j s  

p o t o r e  “

SKILL .' -

V'
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1.1  WHICH OP THE EOLLOWDG ACTIVITIES DO TOO E5BF0RM AS BART OF XCOR ERESENT 
JCB?

( EACH BOX WHIQi IS APPLICABLE) fj

Determining ^stem feasibility 

Identifying ^stem requirements 

Conceptual systans design 

Physical stems design 

Specifying prograns 

Developing prograns 

^stsns testing

Implementing sy stans , -v 

Evaluating implemented ^stans 

Managing people who are developing systems 

Other (please specify)

SECTION 1

1 .2  OER&TOY WHICH THREE OF THE ABCVE ACTlViriES DEMAND MDST OF YCOR TIME?



SECTION 2

IN TERMS OF THE SKILLS YOU HAVE AT PRESENT PLEASE RESPOND TO EACH OF THE 
FOLLCWIffi STATEMENTS.

{ THE BOX mien mjst CLOSELY REFLECTS SOUR ASSESSMENT)

STRGN3L2
&3REE

UNCERTAIN smassix
DISAGREE

I have the skills to implatent 
application jackages

I have no ditf iculty in selling 
ny ideas to other people 
(e*g. users)

' I am unable to idantify tele- " 
caimun.i cation requirements for a 
specific system

When necessary, I  ensure that a 
new ^  st era is hot just the 
computerization of existing 
procedures

I have the skills to cdst-justify 
a new systsn prior to it being 
developed

I lack the skills needed to , 
schedule a project accurately

I an triable to identify user 
organizational structures 
appropriate to newjy developed 
computer-based systems

Currently I aji not capable of 
controlling project development

fy verbal ccnimtnication skills 
enable ®e to impart ideas to 
others ’;

I do not .have the interpersonal 
skills to work effectively in and 
With a project team

When managing a project/ 1 find 
it difficult to estimate time 
scales in sy stans development 
accurately •



SmOGtff UNCERTAIN SSROGUf 
A3REE ■ DISAGREE

I am urable to rank project 
tasks in the orcter in which the/ 
should be performed

I m  not naturally diplomatic

1 have difficulty in dealing 
with people 

_ (e.g. users, colleagues)

My interviewing skills enable 
me to gather reliable information

X can write programs in AtA which
- could be used in a live environment

I have the ability to solve 
problems associated with analysis

I ao not have the skills to form 
long-range pLans which are 
directly linked to company 
objectives

I lack the skills to conduct1 an ' 
accurate review of try subordinates' 
wCrk r

I m  rat have the skills to dasign 
ccmnunication networks

1 have skills at using statistics 
in a catmercial environment

When managing a project, I  find 
it difficult t6 estimate the costs 
of ^sterns development accurately

I have the skills to use automated 
methods to ctevfclqp systems 
(e.g. systan generators)

I am capable of identifying the 
development method which is 
appropriate for a particular 
systsn
(e.g. a traditional approach 
rather than prototyping)

1 am able to conduct an audit of 
a computer-based system
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STOCNGLY UNCERTAIN STRCKGLJf 
A3REE I-. DISAGREE

I do not have the skills to 
implement procedires associated 
with a new canputer-based system

I an able to identify the (fata 
required in a company's corporate 
database (s)

i am able to evaluate the 
appropriateness of existing 
business procedures

I can develop programs using one 
(or more) of the fourth generation 

.languages . . •

I an able to build computer-based 
sfstsns with the necessary checks, 
balances and procedures required 
fear auditing purposes

I need to develop more skills in 
project planning

I an not sufficiently faniliar 
with current hardware to dasign 
appropriate installation 
configurations

I am competent at using structured 
systems analysis techniques

I do rot have the skills to 
rnpflLenent new manual procedures 
in an office environment

\\
I have the ability to think 
logicality

I have the skills to design 
logical models of the data 
required fcy a company

I find at difficult to make 

decisions on matters affecting 
ity work

I do rot have well-developad 
.Skills to supervise/motivate 
others

I  .
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SIRCNGLY
ASREE

UNCERTAIN STRONGLY
DISAGREE

I an good at writing reports/ 
specifications

I have the skills to gather 
data needed to cfefine system 
requirements '

I do not! have organization and 
methods {0 and M) skills

\
I am an effective teacher

I have the "skill to identify 
the functions performed within 
a User department V

I am able to develop systems 
using tire technique of 
prototyping

When managing a project, I find 
it difficult to monitor its 
progress accurately

I have the necessary skills to 
identify appropriate system 
security

For a specific system, X am able 
to identify users' information 
requirements

I tan write programs in PQR1RA>I 
Which could be used in a live 1 
environment

I tan able to recognize when 
technolo^ can be used to imprcwe 
the aompary' s competitive psition

The extent of ny experience in the 
business sector enables roe bo be 
effective as a sy stans analyst

1 need'more skill at analyzing 
the critical gath of ^stans 
(fevelopient

432



SmCNSLY UNCERTAIN STRCN3LY
| ! JGREE - DISAGREE

I cart write prograns .in COBOL --- --- i--- ---- — 1—
which could fce used in a live i
environment _ --- --- 1--- ---- ---

I have the necessary skills to --- 1--- -------—p  ...■'
build appropriate controls into
a new system --- L_--------- -J—

I have fee necessary skills to r ------ ------- ;— 1— -
identify what the users/raaragers
reed f ran a proposed system ' ----------- -------

I an capable of constructing p -- -------------—--
the algorithms frcm which prograns
can be built ----I-------- ---- ---

My technique of preparing for oral , Ii--- -- --------- — t—
presentations contributes to the ' >
success of ny commtnication , --- ----— >— L— ;— ---

I an able to specify systens which --- — :— —---- -— i---
improve the company's competitive |
position — ;— --- ----— i— I—

1 am able to evaluate an application p -- ---~j---;--- ~i—:—
package in terms of a specific Users'
neecte --- --- J--- -------
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CONSIDER THE DEVELOPMENT OF APPLICATION SOFTWARE IN THE FUTURE. IN TOUR 
OPINION, HCW IMPORTANT WILL EACH OF THE FOLLOWING TOIXS/HETOODS BE IN YOOR 
OBGJNEflTION?

(INDICATE WITH A IN THE APESOIKCATE BOX)

VERY i&T
IMPORTANT IMPORTANT

THE 2KADITICNAL DEVELOPMENT LIFE CYCLE f

Producing Business System Specifications

Prototyping User requirements

Programing in CDBCL

Programing in PASCAL

Programming in BASIC •

. Prograiming in AtA

\
FCORffl GENERATION TECHNIQUES ^

■ Fourth Generation Languages 

Prototyping whole sysfcsns

USER DWOD/EMENT ‘ _______________________

User representatives on project teams 

End user development 

Information centres

APELICOTICN PACKAGES

Implementing application packages 

Customizing application packages

SECTION 3
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v m  NOT
IMfCRTMC IMPORTANT

w /koBm n! tccls

CAD (e.g. to document work-flcws) 

Prograny'system generators 

Development work-station

DEVELOPMENT EWIRCHMEKT

Strategic information s/stans planning 

Centralized standards enfotcsnent 

_  „ Centralized project control _

DtVELOPMENT CENTRES "

Perf Gcmance measurorient 

Quality assurance procedures 

Evaluation of rew msthocblogies/toals

OTHER DEVELOPMENT T0CLS/KET80DS WHICL, IN 
KXJR OEINM , WIIX BE USED W  THE FUTORE



CONSIDER THE JOB RESPONSIBILITIES IN TOUR ORGANIZATION IN THE UfflLBE. IN ' 
SOUR OPINION, HOW IMPORTANT WILL EACH OF TOE FOLLOWIN3 TASKS BE FOR FUTORE
SYSTEMS ANALYSTS? .

(ramoKEE w ish  a  in the approhuate box)

NOT VERY 
IMEOKTANT IMPORT MT

ANALYSIS ;

Use formal analysis procedires (e.g. 
structured systems analysis) I--tL- ........—I ■

Cost-analyze systems .  ___-__ ______  •

Identify week-flows and procedures __2 . ___________________

Gon&icfc feasibility studies ________________________

Formally document user needs ________ _________ _____

Produce detailed specifications  _______ _

, Understand systsn interdependencies ___„___________________ _

Problem solving _________ I I

Use formal procedires to determine -- — -i---— ■— ■—
infontation rsjuir stents (e*g.
information engineering) -— ----- -—  - - 1J ^

DEWEDOPMEOT  

Identify appropriate dsvelcpnent methods ______________ ___ ______

Design ^sterns . _____ _________

Generate systems ____________ _ ________

Traditional programing (e.g. in CDBCD) ________ _______________ _

Prototype systems ________________________

Build whole systans ___,_______________ ___

Tune generated systens  ______

Integrate new and existing systems " _______________________

Mmim development method standards

SECTION 4
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*ot vmt
IMKKWOT IMKRPMP

PROJECT WNftSEMENT

Plan systems cfeveloonent ,

to niter ^sterns development J ,,

Control systems development ,

Evaluate systens development

Report on systems davelcpaent , ,,

Evaluate performance of sy scans 4 ---p — i— ~j
developers i

. . Conduct pst-impl (mentation systems 
exaltations

mLiavriDN bvcxaghs

select packages n

Inplenent packages 

Customize packages

User ccntace

Work in the user department 

Increase business skills 

Become the user

Share responsibility fee systan 
with user

Train users

Act as a consultant

lECHNCLCGY •

Keep abreast with technology

4-3?



NDT
IMPOKTflSJr

VERY
IMSCKT/OT

CTO1ER JCB RESPONSIBILITIES WHICH,

IN iOOR OPINION, WEI. BE REQUIRED IN 
THE ETJTORE 1 .



IN YOUR OPINION, ID WE® EXTENT WILL YOUR ORGANIZATION RB3UIRE EACH Of THE 
FOLCtrtNS SKILLS FEQM SYSTEMS mi&YSTS IN THE FUTORS? -

(INDICATE WISH A IN 3HE APESOEBIATE BOX) ,

NOT CDOIiD BE EEFINITELY
RIQUIRED REQUIRED REQUIRED

JNALYSIS

' Evaluating existing procedures 

Fact finding

Identifying user function

„ .. . Problem solving „ . - -

Thinking logically

Identifying user/managenent 
needs

Acting as a change agent

Skills in business practices

Using Structured analysis methods ’

Determining appropriate system 
security

Determining appropriate system 
controls

Cost-b.enef it analyzing

Identifying competitive advantages

Building competitive positions

PROJECT MANAGEMENT 

Project planning 

Proj&cb controlling 

Scheduling 

Progress monitoring 

Estimating costs

SECTION 5 _

■ ■

11
M
*{
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NOT CDOLD BE EEFINITELY
HAIRED RfflUIRED R A ISE D

Estimating timescales 

Critical-path analysis

D H 7 H jO P M H O T

Determining appropriate development 
methods

Constructing algorithms

CCBCL programing

FORK® prograiming _ ^

Atft programming

Evaluating application packages

Implementing application packages

Using prototyping techniques

Using Fourth Generation Languages

Using alternated systens development 
methods (e.g, system generators)

JMnBMENTOTlCJS "

' Implementing new structures in 
user departments

Impianenting system procedures

Imp&anentJng otfice procedures ,

Organization arid methods skills

EKTfflASE

Determining corporate (feta 
requirements (..)

Designing logical data models

1 Determining specific user's
• information requirements

440
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HOT ODOLDBE EEFINITELY 
REQUIRED RfflUIRED REQUIRED

' '

H i& m & E  - _____________
resigning installation c o n f ig u r a t io n s _____________ '__________

Designing computer networks ____  ___

Determining teleccMvinication r 1 j

requirements 1 I J-J-------

q u h o t k t j v e  metboes » .

Statistics ______ _______  1

IN1ER-ESRSCNAL EEL/ffDNSttFS . . - - “

Working in and With a project tean ______ ^ __ „____

Dealing with people „ ___ _________ ,___________

Being diplanatic ’ , ____  I I-- ;

■ ^  - n

CDMMCiNICATIDNS ' . ------

Interviewing . _______ ____ _ ______■

Verbal cotnnuni eating ___  ,_______ _ ____

Report writing ^ _

Presentation preparing _______ ;_________________. !<■

Teaching 1 ___ ____ _ _________ , -

Selling itteas > ____  .

' i; ■

MfflfflEKEOT |: - p--- -i-

Karaging/nctivating people S . .  _ ________

; Task prioritizing ji , __ ____________ _ ______ „

Strategic planning , ' _ « * .« ___ '■ ■■ ■

■ i[ '
Cecision making , . ■ v'  ....._

Reviewing performanoe 1
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NDT COULD BE DEFINITELY
REQUIRED REQUIRED REQUIRED

M r o m i c

Auditing computer systems

Building systems which can be 
audited"

OTHER SKILLS WHICH/ IN XCOR OPINION, WILL 
BE REQUIRED IN THE FUTORE „• ,, '



6.1 HCW M  OB’ THE SKILLS WHICH SOU REGARD AS RELEVANT OD THE SYSTEMS
ANALYST OP THEHJTORB DO YOJ FEEL YCU H&’E KT ERESENT ' CNE BOX)' ■ ‘ ■ . - / '
NCNE ABCXJT HALF , PRACTICALLY |

SECTION 6

6 .2 ANY COMMENTS CN HCW BfflPARED YCU 'ARE AT ERESENT FCR THE FUTBRE JOB
OF SYSTEMS ANALYSIS?

443
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<*, .. ' .J ■

SECTION 7

. ■ ' , .
PLEASE PROJltE THE KJLLCW3N3 3OT0RHRT1W. fflCDT YCORSELF.

7 . 1  are ycu m ?  j~~j female? j~~j J

7.2 AGE IN SEARS?

7 .3 WH® IS YOUR HIGHEST ACADEMIC QUAMFIOfl'ICN?

( CNE BOX)
. 0

Matric or equivalent  ̂ , ,

rii National dijiona or equivalent 

 ̂ Bachelors degree

o Bachelors degree with honours 

Masters degree 

Doctorate

OTHER (&EA5E SEECIFY)

7.4 FOR HOT MMt YEARS/ IN TOTAL, HfflE YO0 BEEN ^MHjOYED IN THE COMPUTER
INDUSTRY? ii •'

v( ■ n ■ -
( 0©  BOX) ' .

ONCER 5 5 6 1 8 9 10 11 12 13 14 15 CVER 15

\ a
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1
I-

- 11 il 
FOR HOT MJNY YEARS Hffi/E YOU BEEN SIEDOYED IN YOUR PRESENT POSTTICN? 
( CNE BOX). I

i V. 0

f1' " ‘

SOW MANY PEOPLE (EXCLUDING BOTH OPERATORS AND DATA CAPTURE STMS') 
ARE INVOLVED W  APPLICATION SOFTWARE DEVE£i CEMENT IN YOUR 03ME&NY£

( CNE BOX).

10 OR LESS 11-50 51-SO 91-.130 CVER 130

IN WHICH REGION OF SOUTH AFRICA IS YOUR DEPARTMENT SITED? 
( CNE BOX),

P W  ,

O'lHHR TRANS/AAL AREAS 

WESTER1! CAPE .

OPS

S i

445

EASTEFN CAPE

notal

OTHER

UNDER 1 1
■Ct

2 3 4 5 O/ER 5



- . , " R"
7.8 IN WHST TIES OF MXJSTCjar IS YCUR <XMP/tW IN/OU7ED? (

Finance, insurance, teal estate „

Retail trade

Services (hotels, anusarient, garages etc)

Wholesale trade 

Transportation, carmunications 

Manufacturing ,

r>
Construction )}

Mining .

. Agriculture, forestry,-fishing - -

/< r
Govertment (public adninisfcration)

OTHER (K£ASE SISQK)

*................................ f ...............

XOD VERY KOCH. YOOR n® M  TO THIS RESEARCH IS APHRECIMED.

448
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SECTION 4

CONSIDER TOE JCB RESPONSIBILITIES IK TOOK ORGANIZATION IN THE QffllBS- IN 
YOOR OPINION, HOW IMPORTANT WILL EACH OF THE FOLLOW INS TASKS BE FCR Fb'TORE 

SYSTEMS ANALYSTS? ' „

(indicate whh a, m  the aperofriate bck)

" {Ink formal analysis procedures (e.g.
/" structured systsns analysis)
■ _ {I
Cost-analyze systems

Identify wcck-flows and procedures

Conduct feasibility studies

Formally document user needs

Produce detailed specifications ‘

Understand system interdependencies

Problem salving

: Use formal pcocechres to de term ire 
information requirements (e.g. 
information engineering) ...

DEVELOPMENT , ,

Identify appropriate cteviilopment methods

’ ‘ !(
Dasign systsns '

Generate ^stems

Traditional programming (e.-g, in CDBCL) 

Prototype systans 

Build whole systems 

Tune generated ^sterns 

Integrate new and existing systans 

Revise development method standards

■ 1 [t'-

NOT VERY
IMJOKTMT IMK3KT?Nr

wVISSS-lfi

i r 51 Is

a l<?

6 1 7 73 Lb

5 <9 65 lo

2. >i 2.5 tt-4- 7 7

ta i<a 32 3,9 S'?

a 7 106

i _ i iH- Li-1 loo

5 13. 3o io

1 1 6 0 73

3 1 1 j! 52. <?£

/ % ,31- £ S bl

a * 5:| <26 & 0

5 15 4 1+3

I ib ah kS>r S 3

J >1 * 6 S & *+<}

1 h - ! id 'tS

1 1 as. Lb &
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PROJECT MANAGEMENT 1

1 Plan ^sterns development

Monitor systems development

Control s/stems development

Evaluate ^stons development

Report on ^sterns development

Evaliate performance of systens 
developers

Conduct post-iwplaitentation ^sterns 
evaluations „

APPLICATION IftCKAGES 

•Select packages 

Implement packages 

Customize packages

OSER CONTACT

Work in the user department .

Increase business skills

Become the user ,

Share responsibility fee system 
with user

ft
r ! Train users

Act as a consultant
i'

TECHNOLOGY

Keep abreast with technology

rar very

IMPORTANT IMPORTANT

1 i 10 t+3 ioh-

1 a I S 3 *2

1 a. !*+ M-l-t

s 3 1 1 H T +

1 3 <2.1 ■S'! ^ 1
V, . ' . . .

a 3 ■23 5*5 7 £

3. 5 n 5 5 ■7Q

1 S.&. 4-t

s 13 35 •SeL 3 3

l£ IS 36 H *t* S I

<3 8 m -6 13

s. 3 5 o <?6

11 £ 2 4-3 3 t+ 1*7

5 7 2-5 5 5

3 9 18 M-4* ■35

! 3-. '4 - m-6 16

h'
. \\

4 3 8 i)5

a

%

i

<=

V'
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OTHER JCB RESPONSIBILITIES WHICH, ; 

IN YOUR OPINION, WILL BE REQUIRED IN 
B52 FUTURE ('

NOT „ VERY
import sot i m x a m

449



APP EN DIX I

. ' ' j\

IN TOUR OPINION, 50 WHAT EXTENT WILL ¥0(JR ORGANIZATION REQUIRE EACH OP THE r , 
FdXOWnC SKILLS FROM SYSTEMS ANALYSTS IN THE TOTOKS?

(INDICATE WIOH A IN THE APEIOJRIAXB SOX)

m r CDOLD BE EEFINITELY
$ REQUIRED REQUIRED REQUIRED

ANALYSIS /  ; "vxssiHC,

Evaluating existing procedires
.

Fac± finding «

/
Identifying User fmctiori

Problem solving
1 ' * 1

Thinking logically r

Identifying User/nsaraganent 
needs

Acting as a change agent

Skills in business practices

Using structured analysis methods

Determining appropriate ^stem 

security

Determining appropriate ^stem 
controls

Cost-benef it analyz ing

Identifying car.petitive advantages

Building competitive pDsitions

PROJECT MANASEKENi

SECTION 5

Project pLanning S I i i nk
Project controlling . s 5.

Ml I o 9

Schediling 16 «+o 105;
Progress monitoring 1 / 1 S& n
Estimating oosts 2 *+ 15 U

450

i w- as 31

i / 11 H 'l qq

2. K? q s

g tf o 111-

0 5 23

2 9 3Q t£0

0 M-S i+Cj M-b

1 s. 2.2 5 i 91

5 ■2>o S I U

18 £3 91

3 i3 <+.3 too

3 as 4-8 T=l

i ’*+ M-O i+a. &<2
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NOT COULD BE EEFINHELY
REQUIRED SJQUHBD , REQUIRED

Estimating tiiraescales 

Critical-patfo analysis

DEVaoPMEOT

Determining appropriate dsvelcpnent 
methods

Constructing algorithms

033 (X programming ;

FORIRSN programing _

ADfi. progr aiming ■

Evaluating application packages

Implementing application packages

Using prototyping techniques

Using Fourth Generation Languages

Using automated systems envelopment 
methods (s.g. system generators)

r*t 5 3 <75

\ Q M-2 S 3 ss

4- a.,4 ^*+ &6

*7 &£ s& tf-a 35

sa M S3 -aj 2=1

-77 tHf, ■27 tf- B-

75 31 *1 3

S 16 4 ‘f- 5i 5«5

5 I h 33 55 So

Lf. 6 3? 55 £7

& J o (£3 <7

4 L-K) 4a

XMHjEMEKTffl? ICN

ImplHnenting new structures iri 
user departments

IntpLanenting system pcocedites

Impisnenting Office procedures

Organization and methods skills

r m m m s

Determining corporate data 
requirements

Designing logical (feta n,odels

Determining specific user's 
" information rsjuirsnents

lo 9 •58 6 1 4-3

<2 1 / J 6/ s a

5 4-J#’ f ■

4* 4-0 si' 4-0

S 13 3 + ipT

2. 5 f t W 1 o !

2. l<2 iaj

4S1



HHUJMKE
t ?  *

~ Designing installaticn configurations

Designing computer networks

Determining telecoimiinication 
requirements

QUANTITATIVE jethoes 

Statistics!

INTER-EERSCNAIi RELATIONSHIPS -  - -

Working in and with a project tean 

Dealing with people 

Being diplonatic

CDM-UNICATIDNS 

Interviewing 

Verbal communicating 

Report writing 

Presentation preparing 

Teaching .

Selling ifeas 

\(

MANffifiWENr ,

yanaging/inotivating people 

Task prioritizing 

Strategic planning 

Decision making 

Reviewing performance 

n {

„ . .. " \ 452

f)

MOT OOCLD BE EEFINITELY

REQUIRED REQUIRED REQUIRED

3.6 *3 U 2.5 c?<?

«2S S3 37 H-=?

|C<
£0 .^8

to 2.1 t>3 M-Q I 10

1 a 130

i 15 lifi

11 an |2tf

3 12. m-3 lol

4- 35 122

11 5 9 39

)o 108

5 ao £ * 90

1 6

1 s 2 9

«

/a\?

■ - fo 103

£ 4 27 J S S 9
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a l i <+9

j)



NOT , (BOLD BE  DEEINITEtiY
REQUIRED SJaQOBfflD REQUIRED

HJDETIN3

Auditing computer systems 

Building systems which can fce 
audited .—

O  '
OTHER SKILLS WHICH, IN TOOK OPINION, WILL 

BE REQUIRED IN TOE EUTORE

i a L+Cj
th<3 lh3

a 3 .0 3 5 l o l

i)

^JSS3"C

I

I
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APPENDIX J

■ '

, KEY TO APPENDIX '<• - r ' A
" f ' 'tN 

. AMD APPENDIX V  " ' '

To simplify the presentation of the results of the statistical 

processing (descriptive statistics in Appenoix 'K1 and inter-item 

correlations in Appendix 'L'), the following coues were used to 

reprerent the variables in the questionnaire.

Questionnaire section 2

Q1 I hw# the skills to fctj&oient
applies tier) packages

i have no difficulty in selling 

ny Idas to other piople 
(e.g. usees)

Q3 I n  enable to idlntity tels-
cam uni cation rsjuirmnts £oc n 
sfoedfic system

Q4 Hhtn rmcessaty, I ensure Uiat a 

itew system is not just tit* 
coiputatization of exUtdhg 
pttcwtoces -

Q5 X teVe Si* skills to cost-justify

* m u systea prior to It being 
developed

Q6 1 lade the skills needed to 

. schedule a project accurately

Q7 X an triable to identify usee 
ci'ganational structures 
dfpropciats to rewly dwelcpit!

' confuter-baad s/stems

Q8 Cujrarttly I at pot capable of
controlling project de/clojxent

Q g  verbal axrnuniration ridlls
, ereAle tn to impart ideas to 

, l,ctherii •

0 1D ' X tto rot tiave the intferpstsjOMd 
skills to week effectively in <ma 
Witt a pcr.jecc ttm

Q 1 1 Whin i&taging a pcaject, I find , 
■ , it  iBfticult to esttaate tine 

' - scales In sysfcwts flwalopmnt 
accurately

■A

Vi

454



I aiii urable to tank project 

tasks In the order in which tiief 
should be petfotmd

I  an nt‘ 'naturally di pi ana tic

C~
I have difficulty in dealing 

wiSi psople
(e.g. users, oollcag-es)

Into! *;&rlnt; skills eraMe 

m  to gitapr reliable information

i can write programs in AEA whid. 

could be used in a live environment

I  hawe the ability to solve 
problems associated with analysis

I  <to not- hum the skills to fonn 

long-range flans which ate 
directly linked to ca#fsny 
obj octivtts

I lade the1 skills to oonduct an 
accurate review of tty jjubocdiroteE1 
w « k  ;

1 ib not have the skills to dsslgn 

ccmunication networks

I have skills at using statistics 
in a COTsercial envirorment

When nwagtng a project, I  find 
it difficult to eatijrate the costs 
of a,1 starts dsvelcprent ac=utately

I here the skills to use a ut cm ted 
•iHthods to ttevelep syscana 

(e.g. system generators)

X a* capble of identifying the 

developrsnt Wthod which is 
appropriate foe a particular
SVStGD
(e.g. a traditional approach 
rathet than prototyping)

I an able to conduct an audit of 
a canputer-bassd tystan

I cb not htwe the skills to 
i»Jle»enS procedWM associated 
with a hew cajt>Ut(sHailt»d systori

I am able to identify the, mta 
requited in a canpsny'o capJt-'ate 

databtiso (s)

I an. able to waltot* the ,, 
appreptiatSi®'S3 of existing 1 
busiWe** procedures ./

t ati ifcveitp pcograns tniftg ora 
(or Shore) Of thti fourth geiwrtticm 
languages

415



I  an able to fcuild ronpiter-basod 

grstems with tl* necessaiy checks, 
balances and procedures requited 
fee auditing purposes ,

1  used to dsvelep more skills in 
project planning "

I  am not sufficiently faniliar 
with currant hardware to design 

appropriate installation 
configuration ^

I  ait competent at wing structured 
systems analysis techniques

i  da not have the skills to 
implarent new tpanual procedures 
te an oft Lea environment

X have Hie ability to think 
logically

I hsvte the skills to dssicn 
logical models of ttitdata 
required by a company

I  find it difficult to make 

decisions on Batters affecting
V  work ,

.,;i „
X d> rot have wcll-develcpsd 
skills to supervise/Wtivate 
others

t an good at writing reports/ 
specifications

I have the skills to gather 

data neecbd to define system 
requirements

I eb rot hare organization and 

methocfe to and M) skills

I  a* an effective teadier

I have the skill to identity 
the functions performed within 

a Usee department .

I  an able to develop syeteras 
Using the technique of 
prototyping 1

When managing a project, 1 find 
it difficult to monitor its 
progress aosurately

I  have the mcessaty skills to 
identic appropriate 9  stem 
security

For a specific system, I am able 
to idantify users' lnfooation 
rcquirments

I can Writs programs in FQrORNi 
whidi could be urad in a live 
envirenrens



I  an able to recocjilxe when 
technology can be used to improve 
the company's competitive position

Q50 n;e extent of ry experience in the
• btisiness sector era hies me to be 

-) effective as a -systems analyst

Q51 I need more skill at analyzing 
, " the critical path of systws

aevelcpne*

Q52 I can write programs in Q30G 
which could be used in a live 

. envirorarant

Q53 j have the necessity Efcill* to 
build appropriate controls into 
a rev system

Q54 i have the necessary skills to 
identify what the users/managers 

„ need fror, a proposed system

Q55 I an capible of constructing
the algorithms f ran which peogrsrts 
can be built

Q56 %  technique of pcemring fee oral 
'presentations contributes to the 
success of ny wnimjiisation

Q57 1 an able to spacify systems whiai 
improve the <5(ipwV',s conpstitive 
position 1

Q58 I an able to evaluate an applitaticiri 
package in tens of a specific users' 
needs

Questionnaire section 3

, B E  TOAD1TKNN, MVBJPtBl? LIFE CYCLE .

B1 Prodicing Business System Sfecif.cations

B2 Prototyping user requirements

S3 Programing in CDBCL

B4 Programing in PASCAL

B5 jvogramting in BASIC

B6 _ Programing in Atft

fOUSB SfflSWJDN TB«WQUES

Fourth Generation Languages 

Prototyping whole sy scans

" ’ W "
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OSES DVOO/EKEH? , '

B? osec representatives cr, project tews 

B10 End user development:

B it  Information centres

A m ilC M IQ ! HK2W3ES 0

8 1 2  Implraenting ajplication packages

B 13  . Custanizing apjiUUticn pictagcs 1

" o
mitwpmn  toxs

2 1 4  & D  (e.g. to dxwmnt wcrk-Scw3) 

g ^5 Ptogcanv'systan generators 

g ^ g  Develcpnent wcrk-station

DEvaOPi®IT EW IRQ) KENT 

B J 7 Strategic infcraotiai systems planning 

B 18  centralized standards enforcement 

B i g  Osrttralizedproject control

mnrnvmi  centres .

8 2 0  Pertonrianoe toeasttrensnfc

§21 Quailty assurance procedures

0 2 2  Evaliatlfin o£ tew nsthodjioalesAoois

Questionnaire section 4

awlxsis

Cl
Ueb Cmtial analysis proos dices (e.g. 

strucsuted systros analysis)

Q2  Cost-aralyzt; systems 

Q 2 Identify Wcck-fi.a/3 and procedures

Oarvitct £/x>eltitl ity studios 

FSnnaity dxtirowt User naads 

Ptodicn detailed fpsdflraticns 

Ilw3®rsfe*ni jystea inter cte pendincliso 

Prebiot tnH’lng

C4

C5

£fi

C?

Cfi
On  fcj.TP.al pfoosdaraij to tie term ins 

‘C? i»£o oration raiuiranants (e.o.
' inJotnati.cn engineering)
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" ■ ' ( ) 
DW EZOFW T ' ....

C 10 Identify appropriate ctevelotncnt nKthod:

C11 Design ;yBt,3Hs

Cl 2 Generate systems

C1 3 TradlQcial programming («„g. In CCBCL)

C 14 tTctotyps system

C 1 5  fttfld whola systems

C16 Tunj generated ^stens

C 17 Integrate new arid existing sysietis

C 18 Revise ite/elopncnt msthod standard

H O TC T (WOCEHfiiT

C l9 FlK> tystens dsvelcpnent

C20 ftonltor ^stena da/elopnent

C21 Control systems develogment

CZ.2 Evaluate o; starts developrer.t

C23 Report on systems dwdcpnent

C24 Evaluate petfomanee c£ syst-ias 
develcfers

C25 Oondict post-irapltmar.tation systems
evaluations

A mOKSES

C 2 6  Select jaekages

Q 27  Injiosent packaijjs

Q 2 g  CustmlzR plottages

USER CMTAGT

C29 Work in the user dspsrtmisnfc

Q 30  Increase business skills 

Q 3 '| Betow the user

C 3 2  Share responsibility tec system 
with user

C33 wain users

C 3 4  Act as a consultant

■ffiOHXCGY 

C 3§  Keep abreast with technology



Questionnaire section S

WALKS is

V1 Evaluating existing prooedires 

V2 Fact finding 

V3 Identifying user fmctior.
. r 1 /I

V4 Problem solving

VS 1 thinking logically

76 Identifying user/ramgortint 
needs ,

V7 Acting as a change agent

V8 Skills in business practices

V9 Using structticed analysis methods

V10 Determining appropriate systen 
security

Vi t Datamini ng appropriate system 
conUolK

V12 Coet-benafit analysing

V13 Identifying conpetitfae aii>antages

V 1 4  Building caspetitive positiens

HiajEcr miiGzmn'

V 15 Prcrjesfc planning

V 16 Ptqject conttoiling

V 17 Scheduling

V IS Progress taovttoeing

V 19 Estimating costs ;

V 20 Est tea ting tlttescalen

V21 Critiral-fnth analysis

C£VETjOPHQ7T

V22 Dotarainiig appropriate dsVetcpeerif. 
methods ;

7 2 3  OansSructing algoiittas

7 2 4  OfflCL progratiittnt) ■

V 2S  FOfffitfN pcogranning

7j>g AlA programing

7 2 7  Bvaliniing afpliration packages

7 2 8  Iaiplanehttng application pjcteiges

7 2 9  flaing prototyping tadwlqujs

73Q Using Fourth Generation Ungtagas

\J2\ titling alternated systraT.il <fev^6po«k: 
methods (*.g» eyetmt tfjryKatoca)



raOEWOTKMCH

V32 .ImjiBiBnting new structures in 
-usee departments

V33 lamenting system frocs dices

, V34 Imflwenting otfilos procedures

V35 Qrtpjiizstion and methods skills

'1 ^
mmtcss

V36 Beteraining corporate. ,&fca 
tejuiranents „

V37 Deslgiing logical data models

V38 Deteminlng specific user's 
infoonaticn requirements

H/fUXfRB

V39 Designing installation configurations 

V40 Designing ccrouter networks 

V41 Detfiimining telecomnicatioh 
reguir stents

,, QUfNTrrWIVE ffi®OCS

V42 Statistic!! 

jmER-EERSOTAL RELWIDNSIIPS 

V43 Hoc king in and with a project taan 

1/44 Cealing with people 

V45 Being dipt era tic

cdbCkicmdhs _

V46 Interviewing " 

V47 Verbal conmnlcating 

y<jg Hegort writing 

Presentation prefacing ■ 

yplj) Teaching 

Selling ideas ,t
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HHWGEKEHT '

V52 Maraging/motivati&g people 

V53 Task prioritizing 

V54 Strategic planning 

V 55  Eedsion raking ;

V56 Reviewing psrfocraanoe 

MJDHIKi

V57 Auditing computer systems

V5 fl Building ^sfcms which cm  be 

/1 audited
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APPENDIX K

. " ' , ' “ a
DESCRIPTIVE STATISTICS

OF SECTIONS 4 AND 5

OF THE QUESTIONNAIRE ~ ,

(Use Appendix ‘J1 as key to variables)



QUARTILES
oiKifisrsw Q! , MEDIAN

'■"ct .■ 187 3 4 „
C2 ' ■, 190 4 4
a 190 ' 4
m  . ■ 190 4 4

: :■ m  >■ 190 " 3 4
<S " 130 3 4
C7 W O 4 5
ca 196, 4 5
C9 187' 3
CIO 190 4 4
c n 190 4 5
C12 190 3 4
C13 190 2 3
C14 190 , 3 4.
C15 " 191 s'/ 3 4
C16 188 3 4
Cl 7 191 4 5
CIS 191 4 4
C19 191 4 5
C20 131 4 5
C21 191 4 5
C22 189 4 4
023 191 4 4
C24 191 4 4
C25 191 4 4
C26 190 3 4
C27 190 3 ,4
C28 158 3 4
C29 191 3 4
C30 191 4 5
C31 189 2 3
C32 3.91 3 4
C33 191 4 5
C34 191 4 S
C35 191 4 5
VI 191 4 5
V2 191 4 $
V3 191 4 5
V4 191 4 5
V5 191 5 5
V6 191 4 5
V7 191 3 4
VS . 191 4 4
V9 190 3 4
V10 191 4 5
v n 191 4 5
VIE 191 4 4
VI3 191 3 4
V14 191 3 4

FREQUENCY TABLE (PERCENTAGES)
1 2 3 4 5

1,6 7,0 18,7 >37,4 35,3
1,1 5,3 14,7 32,1 46,8

3,7 14,7 42,6 38,9

M 3,7 13,7 41,6 40,0
1,6 7,9 19,5 27 i 4 43,7
7,4 13,7 22,6 24,2 32*1

1 4 > 6,3 29,5 63,2
0,5 0,5 8,9 31,3 58,9
2,7 7,0 17,6 34,8 38,0
0,5 5,3 10,0 39,5 44,7

- 2,1 8,9 33,2 55,8

1,1 4,7 22,6 36,3 35,3
18,4 23 r7 31,1 16,3 10,5

,i 1,6. 8,9 .18,4 41,5* .30; 5
i! 0,5 6,8 20,9 39,8 31,9

3,2 S,3 25,0 33,0 30,3
0,5 2,1 » 7,9 34,6 55,0
1,0 2,1 16 j 8 39,8 40,3
0,5 1,0 ( 6,3 29,8 62,3

 ̂ 0,5 2,1 6,8 34,6 56,0
0,5 2,1 10,5 28,8 58,1

1,1 2,1 10,6 41,8 44,4
0,5 3,1 17,3 32,2 41,9
2,1 2,6 I5f7 37,2 42,4
1,0 3,1 12,0 34,0 49,7
4,2 8,4 16,3 28,9 42,1
2,6 10,0 23,2 33,2 31,1
7,6 9,5 22,8 27,8 32,3
4,7 6,8 15,2 27,2 . 45,1
1,6 1,6 3,7 31,4 61,8

16,9 24,3 25,9 22,2 10,6
2,6 4,2 18,8 34,0 40,3
2,1 5,2 13,6 28,3 50,8
1,6 1,0 11,5 28,3 57,6

m* 0,5 6,3 25,7 67,5
- 18,8 26,2 55,0
- *• 7,9 28,8 63,4
- *- 15,2 28,8 56,0

* 4,7 24,1 71,2
- ... * 16,8 83,2
- 3,4 18,3 73,3
- 14,1 t 25,1 29,8 30,9
- u 19,4 34,6 46,1
- 3,7 21,6 37,4 37,4

12,6 31,4 56,0
- - 11,5 27,2 61,3
» 24,1 30,4 45,5
- 9,9 27,2 26,7 36,1
- 14/7 28,8 25,7 30,9

Q3

5
5
5
5
5
5
5
5
5
5
S
5
5
S
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
5
5
5
5
5
5
5
5
5
5
5
5
S
5
5
S
5
5

464



DIMENSION N
QUARTICES

MEDIAN Q3

Vv FREQUENCY TABLE (PERCENTAGES) 
1 , 2  3 4 5

VlS, 191 4 ■ 5/ 5 «• 8*4 21,5 70*2

VlS 191 4 "S' 5 ' - - 11*0 25,1 63*9
V17 191 4 5 5 * 14,1 25*1 60*7
VIS 191 4 i;-' a 5 - - 9,4 32,5 58*1
Y19 191 4 !- s 5 -

r\ m 16,8 28,3
33*5

55*0
V20 191 4 .« 0

\)
11,5 55,0

V21 191 3 {4 5 - M 26,7 30*9 33,0
V22 191 4 14 5 - 18,8 41,4 39*8
V23 190 3 3 4, 5*8 15,8 35,3 24,2 18,9
VZ4 190 2 ; 3 4 16*8 20,0 32,6 14,2 16,3
V25 188 1 1 2 50 >5 26*1 17,6 5*9 -

V26 191 1 2 2,5 49,7 25,4 19,9 5,0
V27 191 3 4 S * 13,5 20,4 35,1 30,9
V28 191 3 4 S t - 12,0 23,6 33*5 30,9
V29 191 3 4 S w 5,8 20,9 33,5‘ 39,8

67,0V30 191 /, 4 5 5 M •• • " 13,1 19,9
V31 191 3 4 5 • 27,7 31,4 40,8
V32 191 3 4 4 6,3 6,3 27,7 35.6 24*1

V33 191 3 4 4 - - 1 14,1 38,7 47,1
V34 191 3 4 S M 13,6 31,9 28,3 27,2
V35 191 3 4 4 • U ,0 29,3 35,1 24*6
V36 191 4 5 5 - .tk 15,2 23,0 60,7
V37 191 4 5 5 - •* 9,9 24*6 65,4
V38 191 4 5 5 - - 10,5 15*7 37*8
V39 ^ 191 2 3 4 1 M 19,9 25,1 17*3 20*9
V40 191 2 3 4 18,3 15,7 25,1 17,3 23,6
V41 191 3 3 5 12,0 12,6 27,7 20,4 27,2
V42 191 3 3 4 - 21,5 38,7 27,7 12,0
V43 191 5 5 5 - - tf. 19,4 80,6
V44 191 5 5 5 - « ii,s 88*5
V45 191 4 5 5 • 8,4 17,3 74,3
V46 191 4 5 5 9,9 25,1 64,9
V47 191 5 5 5 • 21,5 78,5
V48 191 4 5 5 - 6,3 35,1 58,6
V49 191 4 5 S - . - u 30*9 69,1
V50 191 4 5 5 16,8 31,9 51*3
V51 191 4 5 5 * * 7,9 36.1

24.1
56,0

V52 191 5 5 5 - *» 75,9
V53 191 4 5 5 ' im 6*8 32,5 60 7
V54 191 4 4 5 w tit 24*1 26,2 49,7
V55 191 4 5 5 - 6,8 29,8 63,4
V56 191 4 £ S - . - 11,5 31,9 56,5
V57 , 191 3 4 5 V* 13,1 31,9

12,7
2®, 3 25,7

V58 158 4 5 5 <■» 1,3 22,2 63*9
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INTER-ITEM CORRELATIONS OF 

ALL THE DIMENSIONS IN 

SECTIONS 2, 3, 4 AND 5 OF 

THE QUESTIONNAIRE

Appendix 'J' as key to variables)
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cô r CM©-5?©»- 
»-^P m a p j r - o  

•Q\ V O Q ^ O * "
** * O *0 * * 

o  * t . > o
t-y\NOSn-iAr-0N uS 
© © © * - x d 0 M A .!r  *- 
©  S '"0 O X  O

£
a

w  < ■to <

tfV
£9

*o* ^o»“ o©
cO » • • » . O

©  0 0 0 1  •
JT© © tn ©x r-r-1-p- *- so r* r» *n so ̂  \r% w o tn© tr\0«r»?̂ r p̂ o ©f-ô r-i—
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r> f̂ o\v6«rvc3î \o CM voovor-'ocMvovo 
cr so«5,‘r\»o«tno5r- cn eo © f-—r-cm©©CMOvCMCMP-m 

"OO'-l'Ji-ON 
.............. * 0 9o t ooe© • >

CM l\ jf -< 3 'N *v5«3, l,- »  
CM '•*N eO f> N r-» in cO  cr r»«,CMa,irtf̂ «tAMO#^WPrirt Orr>4T(MlAN<?CO CMCMCMrOCM *CM»“* » . * . »© ► * 

O O O O O  OO
** C * iA 0 » 0 '' ,>0»VM*> 
c\j r̂ o»n5T-0J0v0v CT f0f0*n̂ ur\e\O<M r̂c? jycnr-ŷ tvor-Cpr-fOJrOtAUD
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rr\ r»  C'vp no vs r^>fn 
C c O  pvfy m  ia  co f—

* -  e « « ^ e « o ^
*»(M«3p(0 0 \tA tA tA

c r  » r\N o r« -*-f"r-tn *-  
ooo • t *a *

.  * * 0 0 9  ' O

€> W 3tA '-^ 0»W < M N ' 12 moON,TN©*-©iW CT NQVAJ3P*f**.Sr9f“tn<v
IA ro CM f -  CM tA rn 
©  CM tf>»“
0 0 9  « S  ‘ * 9V • »© © I *

O*
N  fM e0J? '0^ « rN ^ ‘ r«- 
O  «MANOC^©Ktf\ 

iA'-fWN̂ -̂tÂ O 
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h - O rs r - fH .^ h « c M  
•*.1-1-. iCMCM*- •4 ■* «© 4**Qooo ooo

N  <tf © N O i^ N f W 'a ^  PJ t'.̂’oeevein© cr 4rr-ev©**tf>h»vo
< n © W 0 » « 0 « s » « -

* 9  O  ‘ '  * 0  
©  * 9 9 6

«» 4 r . 9 * - w « J S “»irv<o

p - M i f f - f lO f - t - r -  
»A rth*CMCM»̂ d,00 cr W M *-os'TO  CM so NO t+v\&\ r-CMf̂ Ov t̂ iTh-i-'scMOOv 

CMCM^r*CN*NMfO

a O O O Q O Q O

ro O>JT»~f^V0tA®SO  
tA 0«>0\ON^.©N© 
Cr j r o * - ^ iA e o O \ 6 >

. / a i A ^ r r - e s o w * -

It ad d o' ooo
ty ar-irjroNevov
IA M CU < 9^lA O N $\^-  
Cr N O h .^ *u ^ C N jrC « ’ OVfOCMfOC>»Nf?ON 

CNON^CMCMtACOON r* CNJ ̂  <VI CM *- »-
d o  © '© © 'o '©

r~ t»t*r»£F VO«OMf̂  
IA <MOM3S'©«'Of̂cr f-v©VOC7\V3CM'l-NO

J A O  Cr CS1A •-  CO iA  
CM IA  r -  LTMA CM cr» fO 

.  r -  r -  IA  C% . ^ 1 -
©  » > o o o  * » OO * * 09

O fMf>0N5, *-/oc^^T  
in  ^  On »o  CM VO **- Ov CMcr OvCMOr-MO»Ok» 

t*>so\QMtQjrinzr

WV9SftN«-BN• 0 9 0  * *99 b • • *09 • •
ov

CM***f-*“ W\©C'#©  cr w»ncM o S M v o n o  
»o w \o »a o »m? K vo 
V* On CM'S * • * - « * -

> » -v- W r-  • CM •*• 
9 * *9 *0 *- * 09 »© 9©

eo pJ^WLQ&COCQtQ& ■yONMCvNonr-©
a  r*V3 lA'vO n  CM Â h» 
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OvVŜ eD 
©©N^r
»** T«* »*»0  

i©  » < 
O®6 I
tnfe'StfN.
W S " '

•‘■'Nn WC0WiM3V3 
r« « C f t O

nmtoe
•trt̂rt©

_ -© * •© • © l *©

?\tnN »- 
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©Cyf̂ fŷ r©*p-h»* *©o©?v »a*
? w.‘ i'.‘s*3e.

a *c v « c v tA « o r« *ry  
c y o r - r - v o r - o v o o  
©  cy ev ©  r** e  q\ cm 
ro cy «a — — »  c \  a ­
h* m cy cm — a 1 »a o  
o o c v f  * c y r - 'o* *© +0 * r©
I I ‘ O  o o  •

n ; tAiAf** cj i a n  
CMA © CM e> © vo VO 
© m © © ov cy e» v© 
e v w ^ o ^ v o i r ^  
o c j n o r - m r - f  
0  — i- * iA lA » tA iA* * *ooooo
1 o o  ♦ . • > * •  *

to tn ~  M tn a* m to 
tna t A S © N .» v o  
a 'se p -v A C M e v c M  
N. 4T V3 c\
c v c f o w s s a ' c v o  
o  **- M  ♦- CV! »- CM 

. © - © » * » *  
© I © *900 0

esswovocya'O© 
— o e v ^ c M f - e a o  !> a a a *-r-r-© 
tA C 'tA flV N  © a - — tA©CM — CMCMCy© 
r- so— *-cy *f- p* 

«©  * * * o  • «
©  » O C O  © 9

a , a a tA v a c a < « i» «  
P J t - G M  c v a 1 ro — 
h . K V 3 ^  — rs-cy — 
C \« 3 C v * - ^  lA f- t r t  
tA a 'S '.C V Q iA rO fiO

«©  « 4 < .©  * 
©  » © © © ©  .©

cv ov k e% © © cy 4r 
C v a tA M 3 rn Q *» « o  
Ov ©  cy •** *n ©  CS 
— <M f»© evf*.v3 —

© ‘©s o © ©

S n A ^ a 'C v a M o - s  
IA * * - *» - © iP C h * o  
N . fy < A N \ A © a ,‘«  C > ^ tfN © cae3 © rO  
N O S P 'W a ’ — CMVP OSr-W— * +CM . * *©  * © o  . 
©  J ©  ♦ ©  o

toj--<Av*>h-©i>v©
N N * h * N f 1« N h < Q

0
©

496



vewtn-srovcocMiA ©rovocginajroar 
V O « C'CM © 'O CM lA  — r- eo m — vo — to « jM n  o o o oNp'fl'Of » — VO 
O  > 6 0  * O  * O» | » .©  t o  *
UNCMV©»~<M©UNyN 
SO (Vj a  N  CO to CO Ox •S'CM f- CO O' >“* tA,r 
© < \JV 0 lA O V O N ©  r-r-̂ -msnmocJ C\f-r-r)lA*-Ŵ  
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