S e A ——

I QU ASTIONES
A INFORMATICAE

Volume 5 ¢« Number 2 October 1987

e e |l

PP T

M.J. Wagener Rekenaar Spaaksintese: Die Omskakeling van Teks na 1
Klank

E.C. Anderssen A CAI Model of Space and Time with Special Refer- 7

S.H. von Solms ence to Field Battles

H.A. Goosen A Model for Fault-Tolernat Computer Systems 16

C.H. Hoogendoorn

E.M. Ehlers Random Context Structure Grammars 23

S.H. von Solms

C.S.M. Mueller Set-Oriented Functional Style of Programming 29

P.J.S. Bruwer User Attitudes: Main Reason Why Information Sys- 40
tems Fail

C.F. Scheepers Polygon Shading on Vector Type Devices 46

G.R. Finnie Novive Attitude Changes During a First Course in 56
Computing: A Case Study

P.G. Clayton Hands-On Microprogramming for Computer Science 63
Students
BOOK REVIEW 39
CONFERENCE ANNOUNCEMENT 68

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

Institute of Computer Scientists

’n Amptelike tydskrif van die Rekenaarvereeneging van Suid-Afrika en van die Suid-

Afrikaanse Instituut van Rekenaarwetenskaplikes



QUASTIONES INFORMATICA

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

’n Amptelike tydskrif van die Rekenaarvereniging van Sﬁld-Africa
en van die Suid-Afrikaanse Instituut van Rekenaarwetenskaplikes

Editor

Professor G. Wiechers
INFOPLAN

Private Bag 3002
Monument Park 0105

Editorial Advisory Board

Professor D.W. Barron
Department of Mathematics
The University
Southampton S09 5NH, UK

Professor J.M. Bishop
Department of Computer Science
University of the Witwatersrand

1 Jans Smuts Avenue

2050 WITS .

Professor K. MacGregor
Department of Computer Science
University of Cape Town

Private Bag

Rondebosch, 7700

Prof H. Messerschmidt
University of the Orange Free State
Bloemfontein, 9301

Dr P.C. Pirow

Graduate School of Bussiness Admin.
University of the Witwatersrand

P.O. Box 31170, Braamfontein, 2017

Professor S.H. von Solms
Department of Computer Science
Rand Afrikaans University
Auckland Park

Johannesburg, 2001

Professor M.H. Williams
Department of Computer Science
Herriot-Watt University, Edinburgh
Scotland

Production

Mr C.S.M. Mueller

Department of Computer Science
University of the Witwatersrand
2050 WITS

Subscriptions

Annual subscription are as follows:
SA US UK

Individuals R10 $7 £5

Institutions R15 $14 £10

Computer Society of South Africa
Box 1714 Halfway House

Quzstiones Informatice is prepared by the Computer Science Department of the
University of the Witwatersrand and printed by Printed Matter, for the Computer
Society of South Africa and the South African Institute of Computer Scientists.




USER ATTITUDES
MAIN REASON WHY INFORMATION SYSTEMS FAIL

P.J.S. Bruwer
Professor, Post Graduate School of Management

Potchefstroom University for CHE
Potchefstroom, 2520

ABSTRACT

Some factors which may influence the attitude of the user toward a computerized system are investigated in
this article. The research was done in South Africa involving the users of computer-based systems in two
organizations. Other factors, not directly related to user attitude are also considered and a number of hypotheses,
which have been stated, are tested with empirical data.

Factors such as the perceived utility of a computerized system, the convenience of access to the computerized
system, the quality of documentation, the accuracy and timeliness of information and the involvement of the user
in computerizing projects, receive attention in this study. A large number of factors appear to be very important
for the successful operation of a computer-based management information system and the results of the research
project should offer a better understanding of the variables which can be associated with the attitude of the users and
the success of a computerized system.

Keywords: Success, user attitudes, MIS

1. INTRODUCTION

A number of researchers have in the past drawn conclusions from research into the sphere of
the management information system. In this regard the following are noteworthy:

Lucas [4, 6, 7] has shown a weak relationship between the economic performance of sales
personnel and their information system utilization. Swanson [12] empirically found a high corre-
lation in a query environment between the user's “ appreciation” of the information system and
the utilization of its outputs. The author [1] found in a previous research project that certain
factors e.g. the attitude of managers towards computerization, the technical quality of computer
personnel, the availability of resources. etc., have a direct in fluence on the success of a
computerized system.

While in the past, various methods have been employed to measure user satisfaction with a
computer-based information system, not much attention has been given to the measuring
instrument itself. However, because user satisfaction is an acknowledged criterion which has
been widely used in research projects, Bailey and Pearson [2] have devel oped a measuring
instrument and pilot tested it to demonstrate valid ity and reliability. This instrument can be used
to measure user satisfaction with various aspects of an information system.

In this research project, subsets of this measuring instrument, in the form of a questionnaire
were used to collect data from clerical users as well as higher and middle level managers form
two large organi zations in South Africa.

2. COLLECTING OF DATA

Two separate questionnaires were designed from the instrument of Bailey and Pearson for
data collection. In this project data was collected from a random sample of 238 clerical users and
the full population of 130 managers. These managers represent senior and middle level managers
in the organizations.

Where Bailey and Pearson’s questionnaire contains 39 variables, a subset of 16 variables
was included in the clerical users question naire and a subset of 24 in the managers questionnaire
for the purpose of this study. These questions were chosen because they directly related to the
hypotheses to be tested in this project. All the questions could be answered on a 7-point scale.
For the setting of the questions see [2] p.544.
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3. VARIABLES USED IN THE STUDY

Table 1 contains the variables which were used in the study for the clerical users and the

managers respectively. For the multiple linear regression analysis of the data the variables SUC
for the clerical users and SUCS for the managers were used as dependent variables. All other
variables were used as independent variables. :

Factors Clerical Users Managers
1 Accuracy of output information ACCUR ACCURM
2. Timeliness of output information TIME TIMEM
3. Format of output information FORMAT FORMATM
4. Relevancy of output information RELEV RELEVM
5. Convenience with which errors can be recovered ERROR
6. Perceived utility of output information UTIL UTILM
7. Completeness of output information VOL VOLM
8. Users documentation DOC DOCM
9. Support from higher level management MAN MANM
10. Convenience with which data can be prepared ACCESSI
11. Means of input ACCESS2
12. Participation in computerization projects PARTI INVOLL1
13. Time spent in participation PART2 INVOL2
14. Satisfaction with output SucC SUCS
15. Attitude towards computerization ATT ATTM
16. Organizational competition with EDP ORGCOM
17. Relationship with EDP personnel EDP
18. Communication with EDP personnel COM
19. Technical quality of EDP personnel TECH
20. Schedule of services SCED
21. Time required for new developments TIME
22. Means of output from EDP center OUTPUT
23. Confidence in information system CONF
24, Training received TRAIN TRAINM
25. Integration of systems INTEGR
26. Attitude of EDP personnel ATTIT
27. Information used for decision making SUCSM

table 1

Variables

4. HYPOTHESIS

Ten hypotheses were formulated and the empirical data used to test the validity thereof. The
following hypotheses are stated:

1. The attitude of the user toward computerization is related to the convenience of access to the
computerized system

If the access procedures to the computerized information system are of such a nature
that they involve lengthy procedures and effort from the user, a negative influence on the
attitude of the user can be expected. This applies especially in cases where the input
forms are designed in such a way that they are very dif ficult for the user to complete.
The same arguments apply to management if, for example, a manager cannot make an
enquiry with ease, he will definitely be discouraged from using the information system.

2. The attitude of the user is related to the support of higher level management

It is expected that support from higher level management will directly influence the
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attitude of the user towards computeri zation and thus indirectly the success of the
information system as well. If higher level management actively utilize and support the
information system and also encourage subordinates (e.i. middle- and lower level
management) to use the system, it could lead to a more positive attitude towards
computerization — not only with regard to managers but also in the case of lower level
clerical users of the system.

The perceived utility of a Compurerized system is related to the accuracy of information
received by the user

The usefulness of information supplied to an ordinary clerical user as well as to
management, is of utmost importance to make an information system succeed. In the
event of inaccurate information supplied to a user, he loses his confidence in the system
and may be so frustrated that he could deliberately attempt to make the system fail.

A manager would not make use of the information system in his decision making
process if the information supplied to him was not absolutely accurate.

The attitude of the user is related to the qualify of user documentation available about the
information system

In this study it is expected that the quality of the available documentation about the
information system — if it exists — would have a direct influence on the attitude of the
user towards computerization. Proper documentation about any computerized system
today is certainly one of the most important but also one of the most neglected aspects of
systems in organizations.

Inadequate or no documentation makes it difficult for the user to thoroughly under-
stand the part of the system he is concerned with and can lead to frustrations Wthh may
initiate a negative attitude towards the system.

The involvement of the user in computerization projects is related to the relevancy of
information he receives

It is expected that users who were involved in computerization projects in their
departments, received more relevant information than users who were not involved.
User involvement in the design and development of computerized systems is of utmost
importance for the success of such systems. Researchers have often in the past
propagated user involvement as a manner of improving the quality of the information
system as well as the satisfaction of the user with the system. (Lucas [6], Trist [13],
Galbraith [4]). If a user is actively involved in the development of such a system, the
feeling of “ his own system” is created in him. Lucas [6] suggests the following in this
regard: 'Creative systems design emphasizes the role of the user in designing the
systems; we shall suggest that the user should actually design the system himself".

The perceived utility of the computerized system is related to the format in which the
information is delivered to him

Disorganized outputs can lead to frustrations for the ordinary clerical user. If he has
to continually look for the specific information he requires on a printout, the benefits or
utility of the system will not appear to materialize in his mind. The same applies to a
manager. If the information he receives is in such a format that he cannot immediately
obtain the information he requires, the information system will appear to be useless to
him and he would not employ it in his decision-making process.

The completeness of output information supplied to the user is related to the convenience
with which errers could be rectified

This hypothesis applies to the transaction orientated user who works with in- and
output of the computer daily. If output information is incomplete, in other words, certain
information not included, it can hamper the rectification of errors to a great extent. An
example of-this is a system which does not entirely indicate the transactions which were
not accepted, together with the reason for their rejection.
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8. The completeness of output information is reluted to the benefit  of this information

A clerical user would regard output information which is complete and which eases
his daily task, to be of great value. A manager has another concept of completeness.
Information containing too much detail is not of much use to the manager who has to use
it to assist him in decision-making. Completeness of information to the manager, means
information which consists of exactly the right amount of information. In such a case,
the information would also be of use to the manager.

9. The timeliness of output information is related to the way of ~ access to the information system

In a batch processing environment we can expect a possible delay in information due
to procedures involving people who have to handle and deliver the information to the
correct destination. Where online processing is concerned, information should be
supplied more timely as a result of the human factor being eliminated to a large extent.

10. The degree of training received by the users with regard to the computerized system is related
to their attitude towards computerization

It is expected in this study that individuals who received proper training regarding
the system they used, would have a more positive attitude than users who received no
training at all.

5. PROCESSING OF DATA
5.1 Correlations

In order to test the above hypothesis the BMDP[9] statistical computer programs were used.
The hypotheses, as mentioned in the previous paragraph, were tested through correlations by
establishing whether a relationship exists between certain variables. If p= 0 for the managers
population, and r(corr.coeff.)>F, where F is the critical value when an inference is done on p for
the sample of users, a linear relation between the individual variables definitely exist. The
correlation coefficients between different variables in the users questionnaire as well as in the
managers questionnaire, were calculated. Table 2 contains the correlation coefficients for the
variables which apply to the ten hypothesis.

HYPOTHESIS MANAGERS USERS
variables corr. coeff . variables corr. coeff .
1: UTILM:ACCURM 216 UTIL:ACCUR A8T7#
2: ATTM:OUTPUT ,134 ATT:ACCESSI 3794
3: ATTM:MANM ,195 ATT:MAN 351#
4. ATTM:DOCM ,396 ATT:DOC 93345 :
5: INVOLLRELEV ,197 PARTLRELEVM 257#
INVOL2:RELEV 231 PART2:RELEVM ,152*
6: UTILM:FORMATM ,119 UTIL:FORMAT  ,408#
7: VOL:ERROR ,391#
8: VOLM:UTILM 341 VOL:UTIL ,358#
9: OUTPUT:TIMEM ,636 ACCESSL.TIME ,156*
ACCESS2:TIME ,335#
10: TRAINM:ATTM ,368 TRAIN:ATT ,065
*Significant on the 5% level

#Significant on the 1% level

table 2
Pearson’s Correlation Coefficients

For the first hypothesis the correlation coefficient between the variables UTILM (perceived
utility of the information system from the managers point of view) and ACCURM (the accuracy
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of the information received by the managers) was found to be ,216 while the correlation
coefficient for the same variables for the clerical users (UTIL and ACCUR) is ,487 which is
significant on the 1% level. The coefficients indicate a strong relationship between the two
variables used to test the validity of hypothesis 1. The same was done for all other hypothesis
and the results summarized in Table 2.

5.2 Multiple Linear Regression

In the further analysis of the data, stepwise multiple linear regression (BMDP2R) and
all-possible-subsets multiple linear regression (BMDPI9R) were employed. The data of the
managers and of the clerical users were analysed separately.

The first step in this analysis was an attempt to explain the success of the information
systems by means of an appropriate subset of variables. In the case of the managers, the success
was measured by means of the dependent variable SUCS (satisfaction with output information)
whereas SUC was used as dependent variable in the case of the clerical users. (Therefore again in
this case, satisfaction with the output information). The reason why this variable was chosen as
the dependent variable is due to the fact that the output is really what the user has to deal with in
his or her daily operations. To him it is probably the most important part of the information
system.

By using the all-possible-subsets-approach to multiple regression analysis by means of the
BMDPOR-program, it was relatively simple to investigate all possible subsets of different sizes
and consequently finding the subset which explained the variation in the dependent variables the
best. The criterion used in this case, was the part of the total variance of the dependent variable as
a result of a linear combination of a given set of variables, also known as the squared multiple
correlation coefficient(R2). Considering the fact that a number of variables in the set resulted in
an increased tendency in R2, the adjusted R%(Ra?) which takes this phenomenon into account,
was more appropriate.

The subsets which maximized Ra? in both the managers and users data were eventually
selected as the best in their explanation of the dependent variables.

Table 3 illustrates the subset for the dependent variable SUCS which was used as criterion
for success in the case of the managers, as well as the subset of independent variables which
most effectively explained the dependent variable SUC in the case of users. The Ra? values and
the relative contribution made by each variable toward the total variance of the dependent
variables are also contained in the table. These contributions to RaZ by each variable are equal to
the amount Ra? will decrease when the specific variable is omitted from the subset.

6. DISCUSSION OF THE RESULTS

From Table 2 it is clearly evident that the data strongly supports all of the ten hypothesis. The
relationships which exist between the variables, as stated in the hypothesis, are significant to any
organization experiencing difficulty with its information system.

MANAGERS USERS
variable contr. variable contr.
RELEVM ,089 TIME ,046
VOLM ,031 ACCUR ,006
TIMEM ,005 RELEV ,043
INVOLI ,012 UTIL ,006
DOCM 047 DOC ,006
ATIM ,018 ACCESS2 ,020
COM ,010 PARTI ,005
TECH ,017 PART?2 ,005
TRAINM ,012
Ra? = 53 Ra? = 49
Dep.var. = SUCS Dep.var. = SUC
table 3

Variables which Explain Success the Best
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In Table 3 we again find the importance of the relevancy of information as well as the
timeliness thereof. Documentation about the information system also appears to be very important
together with the involvement of the managers and users in computerization projects. All these
factors are evident in both subsets of independent variables.

In the case of the managers, the volume of output information they receive seemed important
while communication with the EDP-personnel and their technical quality are also evident as
independent variables. The attitude of management towards computerization and the degree of
training supplied to users appear to be of further importance.

In the case of the clerical users, the accuracy and the benefit of the information they receive
and the way access to the information system is obtained seemed to be very important factors.

7. CONCLUSIONS

In this research project it was found that the attitude of the user might be one of the primary
reasons why computer-based information systems fail. This attitude could be influenced by a
number of factors as indicated by the hypotheses e.g. the convenience of access to the system,
support of higher level management, the quality of user documentation, the degree of training
received by the users, etc.

Another important finding seemed to be the fact that the timeliness and accuracy of the
information are respectively related to the perceived utility of the computerized system and the
convenience with which errors could be rectified. This of course could have a great affect on the
attitude of the user.

In past studies, [1,5] it was concluded that some of the factors named above are partly
responsible for the failure of an information system. However, in this research project it seemed
that the attitude of the user could be the primary reason for failure and this attitude is influenced
by a number of other factors. Thus, if enough attention is given to the factors appearing in the
hypothesis, a more positive attitude might be the result with a greater chance of success.

The correlations which exist between certain variables and which are supported by the data of
the two companies studied, are strong enough to be seriously considered when the quality of an
organization's information system is investigated or when the implementation of new applications
have to be considered.

When computer-based management information systems fail, it is often accepted that this is
due to technical factors. From this research, however, it is very clearly evident that other
important factors exist which influence the success of computer-based management information
systems.

REFERENCES

1. Bruwer, P.J.S., [1983], Evaluating the performance of Computer-based Information Syster

Proc. of the 16th Hawaii Conf. on System Sciences, Honolulu, Hawaii, Jan., pp. 634-641.

Bailey, J.E. & Pearson, S.W., [1983], A tool for Computer User Satis faction. Management

Science, 29, 5, Mei, pp. 530-545.

Dixon, W.J. & Brown, M.B., [1977], BMDP-77, Biomedical Computer Programs, P-serie

University of California Press, Berkeley, Los Angeles.

Galbraith, J.R., [1968],Achieving Integration Through Information systems, Cambridge,

Sloan School of Management, Working Paper 361-68.

Lucas, H.C. Jr., [1978], Empirical Evidence for a Descriptive Model of Implementation, M/

Quarterly, June, pp. 27-42.

[1974], Toward Creative Systems Design. Columbia University Press, New York.

[1971], A User oriented approach to System Design, Proc, ACM Nat. Conf., pp. 325-338.

[1975], -,Why Information Systems Fail. Columbia University Press, New York.

Moxli(ison, D.F., 1976, Multivariate Statistical Methods, McGraw-Hill Book Company, New

York.

10. Mumford, E. & Banks, 0., [1967], The Computer and the Clerk, London, Routledge and
Kegan-Paul.

11. Schulz, R. & Slevin, D., [1975], Implementing OR/MS, American Elsevier, New York.

12. Swanson, E.B., [1974], Management Information Systems, Appreciation and Involvement,
Management Science, 21, 2, Okt.

13. Trist, E.L., [1971], Organizational Choice, Tavistock Publications, London.

VoNO L A w N

45



NOTES FOR CONTRIBUTORS

The purpose of the journal will be to pub-
lish original papers in any field of computing.
Papers submitted may be research articles,
review artilces and exploratory articles of gen-
eral interest to readers of the journal. The pre-
ferred languages of the journal will be the
congress languages of IFIP although papers in
other languages will not be precluded.

Manuscripts should be submitted in tripli-
cate to:

Prof. G. Wiechers
INFOPLAN

Private Bag 3002
Monument Park 0105
South Africa

Form of manuscript

Manuscripts should be in double-space typ-
ing on one side only of sheets of A4 size with
wide margins. Manuscripts produced using
the Apple Macintosh will be welcomed.
Authors should write concisely.

The first page should include the article title
(which should be brief), the author's name
and affiliation and address. Each paper must
be accompanied by an abstract less than 200
words which will be printed at the beginning
of the paper, together with an appropriate key
word list and a list of relevant Computing Re-
view categories.

Tables and figures

-Tables and figures should not be included
in the text, although tables and figures should
be referred to in the printed text. Tables should
be typed on separate sheets and should be
numbered consecutively and titled.

Figures should also be supplied on separate
sheets, and each should be clearly identified
on the back in pencil and the authors name and
figure number. Original line drawings (not
photocopies) should be submitted and should
include all the relevant details. Drawings etc.,
should be submitted and should include all rel-
evant details. Photographs as illustrations
should be avoided if possible. If this cannot be

avoided, glossy bromide prints are required.

Symbols :
Mathematical and other symbols may be ei-
ther handwritten or typewritten. Greek letters

~and unusual symbols should be identified in

the margin. Distinction should be made be-
tween capital and lower case letters; between
the letter O and zero; between the letter I, the
number one and prime; between K and kappa.

References .
References should be listed at the end of the
manuscript in alphabetic order of the author's
name, and cited in the text in square brackets.
Journal references should be arranged thus:

1. Ashcroft E. and Manna Z., The Trans-
lation of ‘GOTO’ Programs to ‘WHILE’
programs., Proceedings of IFIP Con-
gress 71, North-Holland, Amsterdam,
250-255, 1972.

2. Bohm C. and Jacopini G., Flow Dia-
grams, Turing Machines and Languages
with only Two Formation Rules.,
Comm. ACM, 9, 366-371, 1966.

3. Ginsburg S., Mathematical Theory of
Context-free Languages, McGraw Hill,
NewYork, 1966.

Proofs ‘

Proofs will be sent to the author to ensure
that the papers have been correctly typeset and
not for the addition of new material or major
amendment to the texts. Excessive alterations
may be disallowed. Corrected proofs must be
returned to the production manager within
three days to minimize the risk of the author's
contribution having to be held over to a later
issue.

Only orginal papers will be accepted, and
copyright in published papers will be vested in
the publisher. '

Letters

A section of “Letters to the Editor” (each
limited to about 500 words) will provide a for-
um for discussion of recent problems.








