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Information Systems development (ISD) is a complex, social process. The art of
Information Systems (IS) development has changed over the years and there has been
a growing recognition that Systems Analysts need more than just technical skills in order
to do their job. Developing these skills, along with the technical skills is the challenge

facing IS lecturers today.

IS departments at tertiary institutions have tended to prepare students very well for the
technical needs of systems development. They have given the students the tools and
techniques that they need to develop systems in a mechanistic way. There, has been
some neglect of the skills that the students need in order to be able to find shared
meanings, practise argumentation and be effective in working with users, however. This
does not mean that the technical shouid be neglected, but that students should be able

to augment their technical skills with business and interpersonal skills.

This research determined a method by which the techniques of Joint Application
Development (JAD) workshops could be combined with the techniques of co-operative
learning in order to create an environment where students could learn the soft skills that
they need while also learning the modelling skills that are necessary for Information
Systems development. The research followed a cyclical pattern of reflecting on the
situation, doing literature studies to determine how the learning environment needed to
be adapted, working out a theoretical framework for the learning environment, applying

the learning methodology and analysing the results obtained from that situation.



The result of the research was a framework that was developed that showed how the

JAD and co-operative learning techniques could be used effectively in a classroom with
diverse students.
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Chapter 1

Introduction

1.1 BACKGROUND TO THE PROBLEM

Information Systems development (ISD) is a complex, social process. The art of ISD
has changed over the years and there has been a growing recognition that Systems
Analysts need more than just technical skills in order to do their job. Developing these

skills, along with the technical skills is the challenge facing IS lecturers today.

Information Systems (IS) departments at tertiary institutions have tended to prepare
students very well for the technical needs of systems development. They have given the
students the tools and techniqgues that they need to develop systems in a mechanistic
way. There, however, has been some neglect of the skills that the students need in
order to be able to find shared meanings, practise argumentation and be effective in
working with users as change managers. This does not mean that the technical should
be neglected, but that students should be able to augment their technical skills with the

business and interpersonal skills.

"For quite some time, conventional systems development approaches have
acknowledged the importance of the social element of ISD. Nevertheless, they
concentrate on the technical process of systems development. They equip the developer
with, neither the tools, nor the knowledge, for dealing with the social processes intrinsic
to ISD. Simple platitudes such as "get the support of senior management" or “involve the
end user” are hardly sufficient to guide systems development. They tend to mask the
social nature of ISD or portray it in simplistic ways. They do not allow developers to
understand, let alone fully appreciate, the social nature of systems development.”
[Hirschheim & Newman, 1991].  This problem also occurs in tertiary institutions where

-1-



Chapter 1 Introduction

students are prepared for the technical side of ISD but not the social.

Joint Application Development (JAD) methods have been used in industry in order to
allow diverse groups of users to become involved in the process of designing their own
systems. The method brings together users from different parts of the organization and
allows them to debate, in a structured way, about their needs for a new system. The
users meet with IT professionals in a structured workshop. Techniques for effective
management of group dynamics are used and a facilitator manages the creativity and
conflict resolution among the participants [Purvis & Sambamurthy, 1997].

Bringing the JAD methods into the classroom should foster debate in the classroom in
a structured manner. Students discuss their ideas about the modelling of systems with
one another, debate their ideas and come up with a group model for the systems.
Incorporating the JAD techniques used in industry into the classroom, enables students
to get more practice at working in groups while learning the modelling techniques used
at the same time. The method allows the students to get a deeper understanding of the
material, as they have to defend their own ideas and hear the perspectives of others.
They are also confronted with their own misconceptions. At the same time, they should
also be learning the group, communication and interpersonal skills that are so important
in IS development. JAD places an emphasis on group dynamics issues and how to deal
with making a group work effectively, getting the group to participate and ensuring that
the group comes to consensus about decisions made. If these skills can be learned by

the students, then they will become better IS developers.

The research described in this thesis develops a theoretical framework for bringing the
JAD techniques into the classroom in order to enhance students’ learning of modelling
techniques while also helping them develop the skills that they need for interacting with
others, working with diverse people, working in groups and conflict handling in groups.
Co-operative learning methods were combined with the JAD techniques in order to
promote more effective learning in the classroom. These methods were also adapted for

use in a classroom with diverse student groups.

-0
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The research was done at Technikons in South Africa. A Technikon is a tertiary

institution that offers career-oriented programmes and degrees.

1.2 RESEARCH QUESTIONS

Process-based research suggests that the researcher should try to use the different
research paradigms in order to view the problem from different perspectives. Instead of
doing the research from one particular point of view, the researcher tries to pose a
variety of questions that will explore the different aspects of the problem [Roode, 1993].

Roode [1993] proposes that research questions should be structured around the

following:

. What is................. ?

. Why is ..o ?

. How does.................... ?

. How should.................... ?
1.2.1 Whatis....c.ccvemrrrrrisennnen ?

The what is.... questions are aimed at determining the underlying structure of the problem
or finding the underlying meaning of concepts or ideas. This allows a precise and

unambiguous description of the problem [Roode, 1993].

The type of questions that one would need to answer here are:

. What is involved in IS development?

. What social skills are needed by an IS developer?
. What is JAD?

. What is the social constructivist learning theory?

. What is co-operative learning?

. What is meant by diversity?
. What is actor-network theory?
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This question allows one to focus on the real-life behaviour and characteristics of the

problem and the relationships that exist within the domain of the problem [Roode, 1993].

. Why should tertiary institutions help IS students develop interpersonal and group
skills?

. Why do people use JAD in industry?
1.2.3 How does.......cccceumrrrnnene ?

The How does. ... question allows the researcher to determine how the problem has been

manifest in real life.

Questions about how things work that need to be answered are:

. How does JAD work in industry according to the literature?
. How does a diverse student population affect the classroom?
1.2.4 How should...................... ?

This question focusses on the conclusions and implications of the research results. The
answers to these questions allow the researcher to explain the new insights obtained
during the research and the conclusions that can be drawn from that [Roode, 1993].

. How should we model JAD in industry?
. How should one deal with diverse students in the classroom and in groups?
. How should lecturers combine the methods of JAD and the methods of co-

operative learning in their classrooms?
. How should a framework be designed in order to promote the learning of group

skills, interaction skills and modelling skills in a classroom with diverse students?




Chapter 1 Introduction

1.3 RESEARCH OBJECTIVES

The main objective is to develop a framework, that models how JAD and co-operative
learning techniques can be used to promote the learning of group skills, interpersonal
skills, communication skills and modelling skills in a classroom with a diverse student
population. This framework will help lecturers who wish to use the JAD techniques in the

classroom to do so in a way that is effective for learning.
In order to do this, the following sub-objectives had to be achieved:

. The first sub-objective was to determine if one can take the methods of JAD used
in industry and use them effectively in the classroom. This included determining
what teaching, learning and group strategies (like co-operative learning methods)

should be used in order to make the method effective.

. The second sub-objective was to determine if this method of learning was.
effective in helping students to learn the modelling techniques that need to be

learnt for Systems Analysis and Design.

. The third sub-objective was to determine if the students perceive that their social
skills improve using this method of learning. This included their skills acting as
a facilitator, as well as the interpersonal and communication skills needed for

working in a group.

1.4 METHODOLOGY

Research methodology and the reasons for choosing a particular paradigm and research
design are described in detail in Chapter 2. An overview of what was done is given here

but the motivation can be found in Chapter 2.
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The research paradigm chosen was a pluralistic one, mixing the critical and interpretive
approaches to research. The researcher was involved in the research situation which

meant that an objective view was not possible.

A framework for this learning environment was developed. A combination of using Case
Studies and Action Research was used in order to build the framework. The Case
Studies were used to get an in-depth, contextual understanding of the situation. This
analysis was then studied to determine what problems were experienced and what
changes were needed. Literature studies were done and the ideas gleaned from these
were used to help determine the changes that were needed to make the classroom
environment more effective. These changes were then incorporated into the framework.

Figure 1.1 gives an indication of the research approach used.

During the first cycle of the research a literature study on IS development and the use
of JAD in industry was done to determine the skills needed by an IS developer and to
help determine how the JAD techniques could be adapted for use in the classroom. The
initial framework was developed for the use of JAD in the classroom and this was
evaluated using the first case study. The first cycle is shown in purple on the diagram
in Figure 1.1. The first case study was done as a pilot study in 1998 with the Information
Systems |l students at the Port Elizabeth Technikon. A questionnaire giving both
quantitative and qualitative results was used to study the situation as it existed in 1998.

On the basis of this study, it was decided that many of the problems experienced could
be addressed by incorporating some of the ideas of co-operative learning. Co-operative
learning methods were studied and these ideas were added to the framework and a
further study was done in 1999 with the Information Systems Il students at Port Elizabeth

Technikon. This is shown in the second cycle in pink in Figure 1.1.
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Although a significant improvement was found, there were still some problems. Some

of these problems seemed to be experienced by the Xhosa-speaking students in the

class. It was suspected at this stage that the problems being experienced were as a

result of the diverse cultures in the group and not because of the Xhosa-speakers

inherent culture.

It was therefore, decided to test the same framework in a situation

where the groups were almost homogeneously Xhosa speaking. This was done at the
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Border Technikon with their third year students. The Xhosa speakers had no difficulties
interacting and participating in the homogeneous groups. The problem was thus a result
of the diversity of the students, as suspected. This was still part of the second cycle

shown in pink in Figure 1.1.

Methods of dealing with diversity, particularly in group work, were then studied and ideas
from this were incorporated into the framework. This was done in Cycle 3 shown in
turquoise in the diagram. These ideas were tested in a fourth case study done at the

Port Elizabeth Technikon.

The final framework was then developed and the research itself evaluated.

1.5 LIMITATIONS OF RESEARCH

The research was carried out in the Eastern Cape region of post-apartheid South Africa.
The possibility exists that the results of the research cannot be generalised to other parts
of the world or even to South Africa a few years in the future. The context for the
research is described in detail so that the readers can consider if the findings would be

applicable in their own setting.

The method has only been used on Information Technology students at Technikons and
not on traditional university students or students from other disciplines. It is probable

that adaptions might be necessary to cater for different types of students.

1.6 A ROAD MAP TO THE THESIS

Figure 1.2 gives an indication of the structure of the thesis. This road map will be given

on the introductory page for each chapter in order to position each chapter within the

thesis.
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Figure 1.2: A road map to the thesis

Chapter 2 describes research paradigms and designs that are currently in use in IS
research. The rationale for the choices of research paradigm, design and methodologies

for this study are given in this chapter.

Chapter 3 gives an overview of the social side of IS development. The chapter describes
a framework presented by Hirschheim, Klein & Lyytinen [1996] for IS development.

These systems development issues are used to motivate that IS developers require not
only technical skills, but also business and social skills. Lastly the chapter looks at what
this means for tertiary education in terms of social skills development for students. The

research questions answered in this chapter are: * What is involved in IS development?”,
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“What social skills are needed by an IS developer?” and “Why should tertiary institutions

help IS students develop interpersonal and group skills?”.

Chapter 4 describes the JAD process and techniques that foster its effective use in
industry. The research questions answered are; “What is JAD?", “Why do people use
JAD in industry?” and “How does JAD work in industry according to the literature?”.

Chapter 5 gives a background to the educational side. Different learning theories are
briefly described with an emphasis on the constructivist learning theory. This then leads
into a literature study of co-operative learning. Research questions answered in Chapter
5 are: “What is the social constructivist learning theory?” and “What is co-operative

learning?”.

Chapter 6 deals with the issues around a diverse student population. During the study,
it was found that the diverse student population caused some difficulties for the different
students in the groups. This chapter looks at the research questions: “What is meant by
diversity?”, “How does a diverse student population affect the classroom?” and “How

should one deal with diverse students in the classroom and in groups?”.

Chapter 7 gives an overview of actor-network theory (ANT). Parkin’s ANT network for
decision making in a group is presented and used to develop a framework for the use of
JAD in industry. This network is then used as a basis for the development of the
framework for the thesis. The research questions answered in this chapter are: “What

is actor-network theory?” and “How can we model JAD in industry?”.

Chapter 8 gives an overview of the research done in determining the best method of
combining JAD and co-operative learning methods in the classroom. The four case
studies are described and the framework is developed as the research progressed.
Research questions addressed in this chapter are: “How should lecturers combine the

methods of JAD and the methods of co-operative learning in their classrooms?” and “How
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should the framework be designed in order to promote the learning of group skills,

interaction skills and modelling skills in a classroom with diverse students?”.

Chapter 9 presents the final framework and completes the answers to the questions

addressed in Chapter 8.

Chapter 10 revisits each of the research questions and shows how they were answered.

The research is evaluated and ideas for future research are proposed.

The questionnaires used in the case studies are found in Appendix A. Appendix B gives
some of the details of the results of the case studies and Appendix C gives some

examples of the types of exercises given to the students.
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Chapter 2
Research Methodology

The purpose of research is to extend knowledge. This can involve research into areas
where little is known or trying to fill in the gaps in existing knowledge [Behr, 1988].

Wagner [1993] extends this by saying that research can be used to "fill in the blank
spots” when doing research to answer questions already posed, and to “illuminate blind
spots” when doing research that provokes one to ask new questions. He defines

research as a strategy for reducing ignorance rather than a method of pursuing truth.

Research in IS, especially in the United States, has been primarily empirical over the
last twenty years with almost all of the research reflecting a positivist orientation [Alavi
& Carlson, 1992; Orlikowski & Baroudi, 1991; Lee, Barua & Whinston, 1997]. This
means that the researchers have assumed that IS can be studied in an objective manner

using the methods that have been so successful in the natural sciences.

Davenport and Markus (1999) suggest that IS researchers should emulate researchers
in medicine and law rather than those in business or science in order to make sure that
more relevant research takes place. Commenting on this Lee (1999) notes that
medicine and law are professions rather than natural sciences. He suggests that “/nquiry
in the natural sciences pursues the goal of truth in formal propositions; inquiry in the
professions pursues the goal of effectiveness in actions. Inquiry in the natural sciences
produces knowledge about what the world is; inquiry in the professions produces
knowledge about how to intervene in the world and change it in order to satisfy real world

needs.” [Lee, 1999, p.29]

IS is about more than just technology, however, and IS research has shifted in recent

years from the technological to include the social and ofganisational aspects [Banville,
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1991; Hirschheim & Newman, 1991; Myers, 1997; livari, Hirschheim & Klein, 1998].
Researchers in Europe have been using alternative approaches for a number of years
and have criticised the emphasis placed on quantification [Lee, Barua & Whinston, 1997,
Mumford, 1991, Nissen, Klein & Hirschheim, 1991]. In natural science research the
nature of the phenomena being studied does not change. In social sciences, however,
researchers enter the real world and the actors in the research are affected by the
research [Orlikowski & Baroudi, 1991]. Many IS and Management Information Systems'
(MIS) researchers [Alavi & Carlson, 1992; Nissen, Klein & Hirschheim, 1991; Orlikowski
& Baroudi, 1991; Walsham, 1995] have come to believe that using a positivist approach
to research alone is restrictive. They promote the use of alternative methods to study

IS and the relationships between information technology, people and the organisation.

The same problems have been found in educational research, also a social science,
where researchers are also calling for more flexible approaches [Gage, 1989; Martin &
Sugarman, 1993]. Martin and Sugarman [1993, p.19] take the position that "research
on teaching has been misconstrued as a primarily empirical activity and that, as a
consequence, it has been overly preoccupied with question of methodology”. Traditional
educational research has been depicted as being inadequate to make any important

decisions about how teachers should work in a classroom [Gage, 1989].

This chapter firstly introduces the Research Methodology terminology. The different
research paradigms and designs are then described. As each one is described, its
appropriateness for the study of the social sciences, and in particular, IS and Education
will be discussed. This chapter only discusses designs suitable for doing in-context
research. The chapter will conclude by discussing the research paradigm/s, design and
methods that will be used for the doctoral study and the motivation for using them.

2.1 INTRODUCTION

Before discussing research in more detail, it is important to clarify the terms that will be

used and how these relate to one another.
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The term paradigm refers to the philosophy or school of thought that underlies the
research approach. It can be seen as the beliefs and values that are shared by the
research community using that paradigm [Farhoomand, 1992]. The different paradigms

will be described in Section 2.2.

The term design refers to how the approach is handled with respect to issues like
representativeness and causal attribution [Hedrick, 1994]. It refers to the way in which
a person goes about doing the research. One design may use different methods or
techniques [Galliers, 1992]. Quantitative designs are considered scientific and adopt
such approaches as experiments and quasi experiments with representative samples
and statistical analysis. Qualitative researchers are not as concerned with generalising
results in their research designs. The research is often used for exploratory or
descriptive research. Some designs, for example case studies, may use either a
qualitative or a quantitative approach or both. Research designs will be described in

Section 2.3.

The term method refers to how data collection occurs and what form that data will take
[Hedrick, 1994]. The most important issue here is how the data exists and whether it
can be quantified or whether it is qualitative. Quantitative methods tend to use
systematic approaches to gathering data whereas qualitative methods are more
concerned with broadening the information base. Some forms of qualitative data may
be coded and used quantitatively as, for example, in text analysis of unstructured
interviews [Lacity & Janson, 1994]. The research methods or techniques themselves
will not be described in this chapter. Their appropriateness within the different research

paradigms and research designs will be mentioned but a detailed explanation of their

use is not given.

2.2 RESEARCH PARADIGMS

A paradigm can be defined as consisting of "assumptions about knowledge and how to
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acquire it, and about the physical and social world" [Hirschheim & Klein, 1989, p.1201].
It is a fundamental philosophy or set of assumptions that allow the members of the

research community to share their perceptions and engage in similar practices.

Orlikowski and Baroudi [1991] suggest three paradigms covering the three research
epistimologies of positivism, interpretivism and critical. Gage [1989] also uses the
traditional/scientific (positivist), interpretive and critical theory paradigms when

discussing the paradigms for educational research.

Braa and Vidgen [1999] propose the research framework given in Figure 2.1 for doing
in-context IS research. The points in the framework represent the research outcomes
with prediction being aligned with reductionism as depicted by the positivistic approach,
understanding being aligned with the interpretive approach and change with the

intervention approach.

INTERVENTION
Change

A
A N\

/'/ i \

I

; f |
/ i \
\

1./'; : : \\
/ Interdention’

Y

/ Reduction ! |nterpretation.
Prediction Understanding
POSITIVISTIC INTERPRETIVE

Figure 2.1: An IS research framework for in-context research
[Adapted from Braa and Vidgen, 1999, p.28]

Prediction is shown as the outcome of the positivistic method of research as this method
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is seen as being able to control and predict. Change is the outcome of intervention as
this research method is motivated by the desire to improve the situation. Interpretive
research should help to promote understanding of the situation being researched. The
points of the triangle are seen as ideal and are not really attainable in practice,
according to Braa and Vidgen [1999]. The dotted lines represent the research dynamics
as movements towards or away from these ideal types. The space of the triangle implies
that the three dynamics, namely reduction, intervention and interpretation are all present
but with different mixes and emphasis. As the researcher moves, for example, towards

a greater process of interpretation, greater understanding will be achieved.

The discussion that follows describes the three main paradigms, namely positivistic,
interpretive and critical, in terms of their beliefs about physical and social reality,
knowledge and the relationship between theory and practice. Beliefs about social and
physical reality include the ontology (subjective versus objective), human rationality and
social relations. Knowledge includes beliefs about epistemology (how knowledge is
constructed and evaluated) and methodologies that are appropriate to the research
paradigm. The relation between theory and practice looks at the purpose of the research
in practice [Orlikowski & Baroudi,1991; livari, Hirschheim & Klein, 1998]. The possibility

of using a pluralistic paradigm is then considered.

2.2.1 Positivist Paradigm

The positivist paradigm has its roots in natural science research. It has been linked to
the so-called "scientific" approach. This approach has been very successful in the
natural science field and has helped to assure quality research and build knowledge.
Studies done in positivist research are usually done to test theory.

2.2.1.1 Positivist beliefs about physical and social reality

Positivist researchers assume that there is an objective physical and social world that

exists independently of humans. They assume that one can objectively measure and
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categorize that world. The role of the researcher is to measure dimensions of that world
in order to discover the social and physical reality. It is assumed, by positivists, that all
objects in the universe, whether they be inert, living, conscious or rational, can be

studied in the same way and are fundamentally and qualitatively the same [Oliga, 1991].

Human action is seen by positivists to be intentional and rational. Humans are perceived
to interact with their environment in a deterministic manner. The activities of man are
perceived to be completely determined by the situation or environment in which he or

she is found [livari, Hirschheim & Klein, 1998].

Positivists believe that human beings interact in stable and orderly ways. They do not
see conflict and contradiction as being normal in society - they are rather seen as
dysfunctional and something to be suppressed [Orlikowski & Baroudi, 1991]. Positivists
believe that there is only one valid way of accounting for any social situation [Walsham,

1995].
2.2.1.2 Positivist beliefs about knowledge

The epistemological belief of positivists is that research consists of the empirical testing
of theories to see if they are true or false. Positivistic researchers use controlled
experiments with universal rules and impersonal procedures to gain knowledge [Oliga,
1991]. They work deductively to try to discover causal relationships and believe that one
can predict and control events if one can determine that certain principles and premises

explain that event. Positivists search for laws that can be generally applied [House,

1994].

Positivists tend to believe that there are only a few appropriate research methodologies
from which knowledge can be obtained. The research instruments must be proved to be
valid and reliable and any samples used must be representative. The use of
experimental designs with subjects assigned randomly to groups and control groups is

promoted. Hypothesis testing is another common method of positivist research. Surveys
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are also used for data collection. Positivists believe that the "scientific method" is

appropriate for all forms of research [Hirschheim, 1992].

Braa and Vidgen [1999] say that positivism tries to reduce the area of investigation in
order to be able to make predictions and explanations that are reliable. In order to do
this they use methods of reductionism and focus on experiments that are repeatable and

irrefutable. Complexity is tackled by reductionism [Fitzgerald & Howcroft, 1998].
2.2.1.3 Positivist beliefs about the relationship between theory and practice

Positivist researchers assume a value-neutral stance. They believe that researchers
must distance themselves from the research in order to objectively evaluate or predict
what happens. The researcher must not get involved in moral judgements or subjective
opinion [Ackoff, 1991].

Positivists believe that if they can know the general laws and can manipulate the initial
conditions, they will be able to produce the desired state of affairs - whether they be
natural or social. The world is believed to conform to fixed laws of causation [Fitzgerald

& Howcroft, 1998].

2214 Applicability of positivism for information systems and cooperative

learning research

While the positivist approach has been successful in the natural sciences and
engineering, its applicability to the social sciences and IS research has been questioned
[Orlikowski & Baroudi, 1991]. Positivists try to look for universal laws ignoring the
influences of history and context on humans. Aspects like time, locale, politics and
culture can influence the development and use of IS and education and this needs to be
recognised. Smith [1990, p.125] describes the problem this way: "In applying natural
science methods and techniques to social science problem, positivist approaches
assume that social science is at a point of development whereby methods and
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techniques appropriate to explanation and prediction may be employed and that much

of the complexity of social phenomenon can be ignored.”

Glass introduced a BITNET electronic discussion on educational policy by saying that
"Education is no science. Nothing like it has ever yielded its mysteries to scientific
investigation” [Glass, 1993, p.17]. Educational systems have historically been seen as
"machine bureaucracies" which could be studied using a positivist approach [Capper &
Jamison, 1993]. Some educational researchers are questioning this and calling for
alternative or pluralistic approaches [Capper & Jamison, 1993; House, 1991; Martin &
Sugarman, 1993). Smith [1994] comes out strongly against using only a positivist
approach to educational evaluation, saying that it leads to distortion and
oversimplification, while sacrificing relevance in order to claim to be objective and

rigorous.

Despite this there have been a great number of studies in the field of cooperative
learning that do try to adhere to the positivist paradigm [Slavin, Sharan, Kagan,
Lazarowitz, Webb & Schmuck, 1985; Sharan, 1990; O'Malley, 1995a). The negative
view of positivism is not shared by all educational researchers. Schrag [1992] argues
that even critics of positivist research must admit that they need to follow a positivist
approach in order to test' many of their propositions. He seems to suggest that all causal
research is positivist, which is untrue according to Eisner [1992]. He says that the
positivist paradigm is much more than just causal research, it also believes in separating
value from fact, methodological monism and a view that ethical claims are meaningless.
For these reasons Eisner deems the positivistic approach unsuitable for educational

research.
2.2.2 Interpretive Paradigm
Interpretive researchers try to understand the situation being studied from the

perspective of the participants. They try to gain a deep understanding of the situation

and use that to inform people in similar situations. Interpretivists believe that reality is
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"incapable of being understood independent [sic] of the social actors (including the
researchers) that construct and make sense of that reality. " [Orlikowski & Baroudi, 1991,
p.13]. Interpretive researchers thus focus on the complexities of human sense making

within the research situation [Klein & Myers, 1999].
2.2.2.1 Interpretive beliefs about physical and social reality

The interpretive paradigm emphasises subjectivity. Researchers try to understand the
subjective meanings that participants give to situations. Our knowledge of reality is
believed to be a social construction by the people who participate in that reality
[Walsham, 1995]. Human beings (including researchers) will interpret a situation in
different ways and if they are aiming at understanding a situation fully, then they will
need to try to understand the insider's point of view [Braa & Vidgen, 1999]. There is thus

no universal truth [Fitzgerald & Howcroft, 1998].

The social world is believed to be produced and reinforced by people as they interact
within the organisation, groups or with each other. This means that organisations and
groups cannot be studied and measured in some objective way [Orlikowski & Baroudi,
1991]. The interpretivists thus lean towards a voluntaristic view of human nature and
human beings are seen as being creative in their dealings with their environment [Burrell
& Morgan, 1979]. Interpretive researchers will focus on people’s assumptions, beliefs

and desires [Henfridsson, 2000].

The interpretivists believe, with the positivists, in orderly interaction within society but
believe that this is a result of the shared norms and interests of the people involved.
Cultural and political issues will affect how people interact and will also affect the shared
meanings, social rules and interpretations that people experience. Interpretive
researchers believe in social systems being open to more than one interpretation

[Walsham, 1995]. Social reality cannot be discovered but must rather be interpreted.
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2.2.2.2 Interpretive beliefs about knowledge

In order to understand social processes, the interpretive researcher believes that one
has to get involved with those that participate in that process. People working together
will share language and norms and in order to understand their social reality and gain
knowledge, the researcher must understand how these people practise and form
meanings. Boland [quoted in Orlikowski & Baroudi, 1991, p.14] says that "individuals act
towards things on the basis of the meanings that things have for them, that meanings
arise out of social interaction, and that meanings are developed and modified through an
interpretive process”. Reasoning, ideas and spontaneous individual insights are seen

as the source of knowledge [Klein, Hirschheim & Nissen, 1991].

The interpretivist does not seek generally applicable laws, like the positivist, but rather
seeks understanding [House, 1994]. This understanding allows the researcher to get
a basic descriptive foundation which may lead to the generation of an hypothesis
[Fitzgerald & Howcroft, 1998].

Field studies are used a lot in interpretive studies as these enable the researcher to
study people within their social settings. The researcher does not have pre-defined sets
of constructs and measuring instruments for doing the research, but rather attempts to
derive these from the study of the situation and the people involved. Experimental
methods are replaced by more context-dependent observational methods [Walsham,
1995]. Qualitative techniques are used, sometimes with quantitative techniques, in
order to interpret and illuminate [Fitzgerald & Howcroft, 1998].

Interpretive researchers attempt to get a rich, comprehensive, in-depth understanding
of what has happened from the point of view of the participants. They try to incorporate
all the available information into a pattern in order to explain and understand the

situation. Inconsistent information is incorporated into the explanation rather than
ignored [Datta, 1994].
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Klein and Myers [1999] propose that, when doing interpretive field study research using
in-depth case studies or ethnographic research, one should cater for most if not all of the

following seven principles:

Principle of hermeneutic circle - This suggests that understanding can only be
reached by studying both between the parts and the whole of the phenomenon.
Principle of contextualisation - The social and historical context of the research
must be taken into account in the research situation.

Principle of interaction between the researchers and the subjects - This requires
critical reflection on how the research materials were constructed and what the
interaction was between the researcher and the subjects.

Principle of abstraction and generalisation - Theoretical abstractions and
generalizations should be carefully related to the context-specific situation being
studied. Giving rich insight helps readers to know if they can abstract and
generalise to their situation.

Principle of dialogicall reasoning - This principle suggests that the researcher
must be sensitive to possible contradictions between the theoretical
preconceptions and the actual findings. Any preconceptions or prejudices of the
researcher should be confronted and related to the results achieved.

Principle of multiple interpretations - The researcher should acknowledge and be
sensitive to the fact that the different participants in the research might have
various interpretation of the situation being studied.

Principle of suspicion - The researcher must be aware of possible biases and

distortions in the stories told by the participants.

They say that these principles must not be thought of as mandatory, but should be used
as a guide by the researcher in determining what is appropriate for his or her research.

These principles will be explained further where they are used to evaluate the research

in the final chapter.
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2.2.2.3 Interpretive beliefs about the relationship between theory and practice

Interpretivists believe that the researcher can never be neutral and will always be
involved in the situation being studied. The researchers' prior beliefs, values and
interests will always influence their research. The researcher interacts with the. actors
in the situation being studied and comes to share a set of meanings about the situation

[Orlikowski & Baroudi, 1991].

2.2.24 Applicability of interpretivism for information systems and education

research

Walsham [1995] describes a shift in what mainstream MIS journals are saying that they
will accept from positivistic research alone to include interpretive research. Henfridsson
(2000) believes that interpretive research is particularly useful to the IS researcher

wanting to understand IS in a cultural and social context., however.

Educational researchers are also recognising that multiple interpretations of reality are
possible and that subjectivity is unavoidable [Capper & Jamison, 1993]. Gage [1989]
says that interpretive research will help us examine the meaning created by students and
teachers and this can form a basis for explaining the differences among students’

achievement and morale.

Some criticisms of the interpretive paradigm are that [Orlikowski & Baroudi, 1991;

Jackson, 1991]:

. It does not examine the external conditions that give rise to certain meanings and
experiences.

. It does not explain unintentional consequences of actions.

. It does not address structural conflicts and contradictions in society. It cannot

explain why participants' accounts of their behaviour are inconsistent with their

actual behaviour.
. It is limited in its ability to bring about change in social systems.
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It does, however, allow a deep understanding to be gained of a particular situation and

helps to get varying viewpoints of the situation being researched.
2.2.3 Critical Theory Paradigm

The primary objective of critical theory, according to Ngwenyama [1991], is that of
improving the human condition. The critical theory researcher tries to investigate the
social reality and critically evaluate and transform it. The researchers use research to
reveal any conflicts and contradictions within the system being studied and then try to

overcome these problems through their understanding.

The word “critical” need not necessarily have negative connotations, but rather involves
the examination of reality and becoming self aware [Boughey, 1998]. Critical research
is usually started as a response to the experiences, desires or needs of an oppressed
group of people [Lather, 1986]. Fien and Hillcoat [1996] mention three related objectives
for critical inquiry, namely scientific understanding, social critique and social
transformation. This suggests that the research carried out must be scientific, critical

and practical.
2.2.3.1 Critical theory beliefs about physical and social reality

Critical theorists believe that although social reality is produced and reproduced by
humans, it also has objective properties. They thus see both the subjective and objective
sides of social reality. While the other paradigms are satisfied with understanding and

analysing the status quo, critical theory tries to find alternatives to the status quo.

Critical researchers maintain that our subjective views are not only internally constructed
but are also influenced by outside social forces. This means that individuals should not
be considered outside of their social context [Fien & Hillcoat, 1996]. The goal of critical

inquiry is to alleviate oppressibn making people aware of who they are and making them
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conscious of themselves as people with a choice [Lather, 1991].

Social relations are seen as based in history and must be studied in this context. Social
forms will have contradictions, inequalities and conflicts and these must be exposed by

research so that new social forms can emerge.

People are thought to be the creators of their world and they can change that world if
they wish [Ngwenyama, 1991]. Critical theorists perceive man as being able to
understand himself and what he has become through society, but man can also liberate
himself and this contributes to a better society [Boughey, 1998]. Central to critical
research is self reflection and the gaining of a deeper understanding by the people being
researched [Lather, 1986].

Critical theorists see society as an oppressive social system which needs enlightenment
and emancipation of the oppressed individuals [Jablonsky, 1991]. Human beings are
perceived as dominant or dominating figures and an awareness must be created of this
in order to eliminate it. This is based on Marxist theory. Critical theorists often assume
that this conflict is between management and labour and ignore the fact that other factors
like race or gender could also lead to dominating social relations [Orlikowski & Baroudi,

1991].

Social reality is seen as a system which must be looked at in totality and where the parts
cannot be studied in isolation but should be studied in the context of their relationships
within the system. Organisations, for example, need to be studied in the context of the

industry, society and nation wherein they operate.
2.2.3.2 Critical theory beliefs about knowledge
Knowledge is grounded in social and historical practices. Critical theorists believe that

they need to understand the language of the people they are studying but also believe

that this is bound by time and space. Historical analysis is necessary in order to
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understand the situation. Interpretation of the social world is not enough, the conditions
of domination in that world must also be understood. This means that the knowledge
gained from this research is usually not generalisable but is used to "illuminate the forces

that work in society as a totality" [Orlikowski & Baroudi, 1991, p.20].

The knowledge gained by critical theory research will not necessarily be generally valid
as it is valid within the limits of the interconnections and consequences found in the
situation being researched. This knowledge will change over time and any predictions
made will only be able to be realised by the purposeful actions of people [Thomas &
Lockett, 1991]. Critical inquiry is often concerned with studying the “oppressed” as they

are in a process of transformation [Lather, 1986].

Methodology is viewed by critical researchers as inherently political and is often tied to
issues of power and legitimacy [Lather, 1991]. Critical theorists tend to use longitudinal
studies including long-term historical studies and ethnographical studies. Quantitative
methods are seldom used. Critical system thinkers advocate the use of pluralistic
methods where the different research approaches are used in a complementary fashion
[Schecter, 1991].

Research methods are required to be practise-oriented, focussing on change. They
must support inquiry into both the organization and the social context. The methods
should support individual and organizational needs. Research methods must be
collaborative in that the participants must be able to adapt the research to their needs.
The methods must allow for critical self-reflection [Ngwenyama, 1991]. Methods like
action research, discourse analysis and critical ethnography are applicable in the critical

paradigm [Fien and Hillcoat, 1996].
2.2.3.3 Critical theory beliefs about the relationship between theory and practice

The role of the researcher in a critical theory research situation is to determine the

problems, contradictions and conflicts of the status quo. This should then be used to
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initiate change and help to eliminate these problems. Researchers cannot avoid
bringing their values into the research as all scientific knowledge is socially constructed
[Ngwenyama, 1991]. The role of the researcher is, therefore, to study and theorize in

order to effect a change in what is being studied. This is depicted in Figure 2.2.

Theory

Practice : “

Figure 2.2: The Critical Social Theory and Practice Change Process
[Ngwenyama, 1991, p.272]

Theory and practice cannot be separated by the critical theorist as the point of research
is not just to analyse or interpret what is happening in the world, but to change it
[Thomas & Lockett, 1991]. The resuilts of a critical inquiry would suggest why people
should change but the subjects must be given an opportunity to reject that change. The

participants must be able to critically reflect and react to the researchers findings.

Critical research must be scientific, critical and practical [Fien & Hillcoat, 1996]. “A
growing concern of critical social science discourse is how to generate knowledge in
ways that turn critical thought into emancipatory action.” [Lather, 1991, p.12]. It can be
a problem if researchers with liberal intentions impose their own meanings on situations.
It is thus important that the meaning of a situation be negotiated with participants in the
research [Lather, 1991].
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The process of research should be a self-sustaining process of analysis, reflection and

action over a period of time [Lather, 1986].

2.2.3.4 Applicability of critical theory for information systems and education

research

A critical researcher of IS will study the information system and its place in the industry,
society and culture within which it is found. This is a paradigm that recognises the

complexity of systems like information systems.

The critical theorists emphasise power in society and the function of the schools in
defining that power. Critical researchers in education stress how schools have
traditionally served the interests of the dominant social class [Gage, 1989]. Educational
research, from a critical perspective, is geared towards changing this so that people are

properly educated and motivated rather than dominated by the system.

Gibson [quoted in Fien & Hillcoat, 1996, p.28] suggests that teachers should be
interested in critical theory because it can help answer many of the questions that
concern them such as:
“Why do some children persistently fail at school? Why are some pupils so
unmotivated and so difficult in the classroom? Why do we teach what we do?
Why are schools organised as they are?”
They go on to suggest that critical theory is important to educational researchers as it
can help to explain the origins of everyday practices and problems. It also helps foster
better relationships with the classroom and move towards a more rational society.
“Critical educational research is grounded in a vision of social change and democratic
values, in that it seeks to empower teachers and students to participate in programmes
of research.” [Fien and Hillcoat, 1996, p.29].
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2.2.4 Pluralistic Approaches

Paradigms can be restrictive in that they can rigidly define a field, thus determining what
should be studied, what questions must be asked and what rules must be followed to
interpret the answers. A paradigm can restrict a scientist and cause him/her to observe
only what the paradigm says should be observed and put other factors away as
irrelevant. This could limit the progress of the field [Banville & Landry, 1989]. A
paradigm should rather be seen as “a lens to illuminate research issues, not as blinkers

to help achieve closure.” [Fitzgerald & Howcroft, 1998].

As information systems are seen from a wider perspective to include technological,
social and organisational factors, the research area has become more complex,
imprecise and ambiguous. This has led to a need for using the interpretive and critical
approaches as well as the more traditional positivist approach. Alavi & Carlson [1992]
believe that a plurality of approaches will be important to progress in the field as
researchers will be able to gain greater insights. This is echoed by Achterberg, van Es
& Heng [1991] who suggest that as IS includes the study of so many different disciplines,
it should include the methodologies of those disciplines and form hybrid methods if

necessary.

Braa and Vidgen [1999] proposed the triangle given in Figure 2.1, as a framework for in-
context research in IS. They say that achieving the "ideal" interpretive, intervention or
positivistic research method is impossible in research carried out in an organisation. The
containment of the triangle is seen as implying that all three dynamics are present
regardless of the research method used. They do not believe that a hybrid method of
doing research that satisfies all the needs of change, prediction and understanding and
is in the middle of the triangle, is possible. Although this would be great for multi-
disciplinary research, it is not possible to maximize all of these. If one wants to have a
well-designed experiment, then realism will have to be forfeited to some degree, for
example. Itis also not possible for a researcher to make interventions and be part of the

change process, while also bei'ng an objective observer and produce rigorous results in
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the positivistic tradition.

The call for multiple paradigm approaches is also reflected in research on educational
evaluation [Smith, 1990; Salomon, 1991]. Smith [1994, p.43] says that multiple
approaches are the “only path to rapprochement and true synthesis in the field”. This
is supported by Martin and Sugarman [1993, p.19] who go so far as to say that pluralistic
methods are signs of a "natural and mature state" in educational research. Multiple
paradigms can complement each other rather than being opposing [Salomon, 1991].

Klein, Hirschheim and Nissen [1991] have proposed that there are four approaches to

using more than one paradigm or research method. These are:

. The advocates of contingency in research believe that there are a range of
research methods, each with their own strengths and weaknesses and that the
choice should be made depending on the focus and objectives of the research.

. Pluralists believe that different research methods can be used on the same
problem and that each should be judged on its internal merits. Looking at a
research problem from different perspectives will allow one to gain different
insights.

. Eclectics believe that there are different methods appropriate to a particular
research situation but that one can pick and choose methods to build an approach
that is best suited to the problem.

. Dialectics try to synthesis the opposing approaches of positivism and anti-
positivism (which includes interpretivism and critical theory) and conserve some

of the best ideas of both.

Walsham [1995] proposes that the positivist and interpretive approaches are not really
opposed and can be reconciled. He claims that there are three levels at which we must

try to gain understanding:
. the subjective understanding of the people involved in the social situation,;
. the interpretive understanding that the research gains from interacting with the

participants; and
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. the positivist understanding from testing in an objective manner those
understandings.
This would support the idea that a synthesis of the two approaches is possible.

2.3 RESEARCH DESIGNS FOR IN-CONTEXT RESEARCH

The research design determines how the research is carried out within the constraints
of the paradigm chosen. The different designs can be implemented using one or more
different research methods. The term design thus refers to the basic plan or strategy
of the research and the logic behind it [Oppenheim, 1992]. Braa and Vidgen [1999]
propose the diagram in Figure 2.3 to show how some of the research methods fit into
their framework presented in Figure 2.1. They say that field experiments are used mostly
for prediction, case studies to get understanding and action research to change the
situation being studied. Hard case studies are not purely positivistic or interpretive and
are a mixture of understanding and prediction. Quasi-experiments are a mixture of
prediction and change. The action case study is a term that they have labelled

themselves and they see this as a hybrid of understanding and change. Techniques like

INTERVENTION
Change
V. \\‘\
A Actun ‘;
\Research ‘ E
,.,,f/ é}u 28111 \{ Actlon\“
. \gpent/**\ Cage =5
& Fleld e Hard . “Soft ‘,‘
\EXP"“'\’ Case | Case /-
y oo S
Prediction Understanding
POSITIVISTIC INTERPRETIVE

Figure 2.3: Methods to use for in-context IS research
[Adapted from Braa and Vidgen, 1999, p.32]
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surveys and interviews are seen as orthogonal to the triangle.

This discussion does not try to be exhaustive but chooses a few of the more prominent
research designs used in in-context IS and educational research and gives an overview

of their structure, their weaknesses and their strengths.

2.3.1 Survey research

Surveys are seen by Braa and Vidgen [1999], as being orthogonal to their framework

as they can be used in any of the three research paradigms. Surveys are undertaken
at a particular point in time using questionnaires or structured interviews. Their purpose
is to obtain information about prevailing conditions in a planned way [Behr, 1988].

Surveys may be taken from an entire population or from a representative sample of the
population [Wynekoop & Conger, 1991]. The survey can collect data from a large
number of people at one time. It is not concerned with individual cases but with the
overall statistics, and quantitative techniques are usually used to analyse the results

[Behr, 1988].

Surveys enable the researcher to investigate many more variables than would be
possible with the experimental approaches [Galliers, 1992]. If the samples are properly
chosen, the results can be generalized to wider populations [Wynekoop & Conger, 1991].

Surveys are most appropriate when [Pinsonneault & Kraemer, 1993].
. We want to determine what, how much of and how many, or even how and why,

something is happening;

. the control of the independent and dependent variables is not possible or not
desirable;

. the phenomena to be researched are studied in their natural setting; and

. the phenomena to be studied occur currently or in the recent past.

Weaknesses of the survey method occur if the sample sizes are too small; if the
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respondents are unwilling and give inaccurate answers; or if the respondents are only
those who want to respond and the sample becomes biassed in one direction [Wynekoop
& Conger, 1991; Galliers, 1992]. The populations of any samples must be "carefully
chosen, clearly defined and specifically delimited in order to set precise parameters for

ensuring discreteness of the population." [Leedy, 1993, p.187].

Surveys usually give little insight into the causes or the processes behind what is being

studied as they are only able to report that a relationship exists and not prove that the

relationship is causal [Oppenheim, 1992].

2.3.2 Experimental designs

The purpose of experimental research is to test a belief or hypothesis in a given situation
or under given conditions. An experiment consists of objective observation or
measurement of variables under carefully designed conditions [Behr, 1988]. The
experimental design assesses the cause and effect relationship within a system of

controlled conditions [Leedy, 1993].

Experimental designs attempt to identify the precise relationship between different
variables. This is often done in a designed laboratory situation but may be done using
field experiments [Galliers, 1992]. The experimental method must define the relationship
to be investigated and then two groups must be set up, namely an experimental group
and a control group. The two groups must be similar in every respect except for the
factor being investigated [Behr, 1992]. Subjects are often randomly assigned to groups
or matched in the hopes of reducing differences. As may be expected setting up two

similar groups is problematic especially for field experiments.

The researcher manipulates the treatment variables (independent variables) to
determine what happens to the dependent variables. Variables that are not part of the

experiment are assumed to have zero impact [Galliers, 1992].
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Two types of experimental designs can be used in in-context research, namely field
experiments and quasi-experiments. Field experiments fall within the positivistic
paradigm and quasi-experiments between the positivistic and intervention paradigms
[Braa & Vidgen, 1999].

Field experiments

Field experiments are an extension of the laboratory experiment into the real world. An
attempt is made to construct the experiment in a more realistic environment. They, like
the laboratory experiment, use experimental and control groups with extraneous
variables being controlled [Wynekoop & Conger, 1991]. The field experiment also tries
to identify precise relationships between the chosen variables and uses quantitative
analytical techniques to study the situations [Braa & Vidgen, 1999]. They are seen as

positivistic and aim to predict results as shown in Figure 2.3.

Field experiments have the advantage that they take place in a more realistic
environment, but it is usually difficult to get two groups that are similar to make a control
group and an experimental group. It is also very difficult to control the situation
sufficiently to assure replication if only the treatment variables are altered [Galliers,
1992]. The major difficulty, according to Wynekoop and Conger [1991] is that of finding,

matching and coordinating the research at different field sites.

The experimental approach has been used extensively in cooperative learning research
with field experiments being widely used [Slavin et al., 1985; Sharan, 1990; O'Malley,
1995]. Many authors do acknowledge the difficulties in trying to have an experimental
and a control classroom that match in every respect except for the cooperative learning,
however [Lazarowitz & Karsenty,1990; Knight & Bohlmeyer, 59901.

Salomon [1992] agrees that the research situation in cooperative learning is not one
where there is a single or few independent variables that you can relate to a specific

independent variable with everything else held constant. The cooperative learning
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classroom is "a complex package of interdependent and mutually defining variables each
of which is ‘independent’, ‘'mediating’, and ‘depending’ at the same time"[Salomon, 1992,
p. 65].

Quasi-experimental approach

The Quasi-experimental approach is an adaption to the ‘true’ experimental approach.
In a field experiment, one would either have multiple treatments, or one would have one
treatment and a control group. Randomization and experimental control are kept as near
as possible to the laboratory experimental approach. The quasi-experimental approach
does not meet these three criteria but still tries to preserve as much of the experimental

approach as possible [Braa & Vidgen, 1999].

The quasi-experimental approach recognises that there are situations where random
selection and assignment are not possible. This means that the design of the experiment
must take into account the variables that the design is unable to control [Leedy, 1993].

2.3.3 Action Research

Bastide [quoted in Thomas & Lockett, 1991, p.87] says that "The truth is that which our
revolutionary action verifies... theoretical knowledge develops at the same time as
practical knowledge.... Human intervention in social reality is both action and science at
once, since it permits us at the same time to change the world, and, in changing it, to
discover it."  Action researchers realise that complex social situations cannot be
reduced for study. It tries to study a complex situation by introducing changes to the
process and studying the effects of those changes [Baskerville & Pries-Heje, 1999].
Davison and Vogel [2000, p.7] call action research a “change-oriented research
methodology that seeks to introduce changes with positive social values, the key focus

being on a problem and its solution.”

Action research attempts to contribute to the people concerned in the situation being
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researched while also adding knowledge to the social field being studied [Thomas &
Lockett, 1991].  Action research can help to build theory and descriptions within the
context of practice itself [Braa & Vidgen, 1999]. The researcher works with the
participants in a collaborative manner to inquire into the problems of the situation and to
learn from that inquiry [Jénsson, 1991]. Action research allows participants to find out

the meaning of what they do [Achterberg, van Es & Heng, 1991].

Action research is guided by the following principles [Kember, 1997, Ngwenyama, 1991]:

. It is concerned with social practice.

. The researcher is a participant in the process. Researchers work with participants
in a collaborative action for learning and to support change.

. The aim of the research is to improve the process. In order to do this researchers

practise critique of the status quo and a search for alternatives to it.

. It is cyclical.
. It promotes systematic inquiry.
. It requires a critical reflection and self-awareness.

Action research can be interpretive or critical [J6nsson, 1991]. No attempt is made to be
objective as the researcher is involved in the object of his/her research. The output from
action research projects will be specific to the situation being studied but may include
output that can be applied in other situations. Action research cannot always be planned
as the researcher must be prepared to adapt to what happens in the research situation

[Baskerville & Pries-Heje, 1999].

Checkland [1991] establishes 7 steps to the process of action research. These are
depicted in Figure 2.4. Checkland and Scholes [1990] have used action research

extensively for their research into the soft systems methodology. Much of their work has

been in the field of ISD.

Action research shares with the critical theory paradigm the following assumptions

[Ngwenyama, 1991]:
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1. Enter problem situation

h

| 2. Establish roles
> l} 3.4 > 3. Declare framework and methodology
y 4. Take part in change process
6. Exit
7. Reflect and record learning
Figure 2.4: The process of action research
[Adapted from Checkland, 1991, p.402]
o critique of the status quo and a search for alternatives to it;
" collaborative action for learning and to support change;
® participation by individuals in the creation of their social world; and
. critical self-reflection in order to improve self-awareness and promote

transformation.

There has been a move in educational research towards regarding the teacher as a
producer or mediator of knowledge rather than just a recipient of research [Richardson,
1994]. Action research, in the educational sphere, is used for practical inquiry on the
part of the teacher or practitioner. The practitioners become systematic in thinking about
their problems, collecting and analysing data related to those problems and through this

try to understand and improve their practice of teaching [Richardson, 1994]. The
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research is used to suggest new ways of looking at the problem and possibilities for
changes in the practice rather than as a means of developing general laws. Formal
research can be done in conjunction with action research. This will help teachers to
apply the research in their teaching instead of regarding formal research as irrelevant to

their day-to-day practice.
2.3.4 Case Studies

Case studies are intensive evaluations of individuals, groups, organisations, systems or
tools in their natural setting. The main purpose of case studies is for explanation,
description and hypothesis generation [Wynekoop & Conger, 1991]. They are used for
investigation and interpretation of the attributes, characteristics and behaviour patterns

of the entity [Behr, 1988].

Braa and Vidgen [1999] differentiate between hard case studies and soft case studies.
They say that soft case studies are used within the interpretive approach. They must
use plausible and logical reasoning in order to describe results and draw conclusions.
The aim of the case study is to gain understanding rather than to have a representative
case from which generalities can be extrapolated. Soft case studies depend on the
plausibility of logical reasoning used to describe the case study results in order to draw
conclusions. Hard case studies, on the other hand, try to put a more positivistic method

to the study of the case although they are still not able to control variables and

behaviour.

Case studies can be used in a variety of ways. Critical cases can be used to explore
hypotheses or deviant cases can be studied to show problems with hypotheses. A case
study can be used to show threats to generalising. Multi-case studies can be used to
make logical conclusions and provide support for theories. One can study cases at
different sites or over different time periods. Choosing case studies with divergent
properties can be useful if one is trying to discover explanations but will limit the ability

to generalise results. Using interpretation {echniques for case studies can help to clarify
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and understand complexities [Firestone, 1993; Peshkin, 1993].

The strength of the case study approach lies in its ability to capture reality at a deep level
and in great detail [Galliers, 1992]. The capture of rich data enables the results to be
used for explanations, developing new concepts, elaborating on existing concepts,
providing insights, clarifying complexity and developing theory [Peshkin, 1993].

One of the weaknesses of the case study approach lies in its restriction to a single
individual, group or organisation which means that it is difficult to draw generalisations
from the individual case study. Firestone [1993] maintains that one can have a form of
generalisation from case studies using a method called case-to-case transfer. Case-to-
case transfer occurs when a person in one setting adopts a program or idea from another
setting. If one is to do this then a person must make sure that the original case study is
factual, appropriate, reasonable and that the case study can be more generally applied.
It should not only have worked because of the specific conditions of the study. The onus
of deciding to apply findings from one case study to another situation is left to the reader
- not the case study researcher. The researcher must supply a rich, detailed, thick
description of the case so that readers can draw their own conclusions. Peshkin [1993]
supports this, saying that the goal of case studies is not to generalise so that one can
create theory but is rather to describe what is happening as accurately as possible. It

is left to the reader to determine how to apply the case in new contexts.

Some authors [Galliers, 1992; Wynekoop & Conger, 1991] claim that a further weakness
of case studies is that one is not able to determine cause and effect in a case study

approach as control of the variables is usually problematic.

Smith [1990] questions the argument that case studies should only be used for the
"exploration, classification and hypothesis development stages of the knowledge building
process". He says that this assumption is based on the criticism of case studies being
unrepresentative. Smith differentiates between two types of inferencing, namely,

statistical inferencing and logical inferencing.
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. Statistical inferencing draws conclusions about the relationships between
variables in a large population based on the study of a sample of that population.
» Logical inferencing draws conclusions based on some systematic explanation or

theoretical propositions.

Case studies use logical inference rather than statistical inference, so the question of
representativeness is irrelevant, according to Smith [1990]. The selection of cases are,
therefore, not so much by how representative they may be, but rather for their

explanatory power.
2.3.5 Action Case

The term action case was used by Braa and Vidgen [1999] in order to refer to case
studies that are a hybrid of those aiming to gain understanding and those wanting to
effect change. (See Figure 2.3.) This method is a trade-off between the researcher
being someone who can make interpretations and bring understanding and the
researcher being involved in creating change in practice. Action case tries to gain a
deep contextual understanding of a particular case and then to question events and
apply new concepts, thus marrying action research and case studies without doing fuil-

scale action research projects.
24 RESEARCH METHODOLOGY FOR THIS STUDY

This study attempts to determine how the techniques of JAD (Joint Application Design)
and co-operative learning can be used within the classroom and to research if the
techniques can be effective for learning and for developing the social skills needed by
students. The method will be studied and modified in order to develop a framework to

illustrate how these techniques can be used effectively within the classroom.
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2.4.1 The Research Paradigm for this study

The situation to be studied was a complex one where the researcher was involved in the
situation as a lecturer.  An objective approach was, therefore, not possible. The
cultural background of the students and their situation were expected to influence the
research and were not controlled.  The research attempted to study the changing
students in their changing environment. The positivist approach was thus rejected as

anoption in this study. This did not mean, however, that no quantitative techniques were

used.

An interpretive approach was thought to be applicable to the study. The researcher
attempted to understand the subjective meanings that the students gave to the situation.
While some quantitative results were used, most of the understanding was reached by
allowing the students to use their own words to describe their experiences from their own
perspective. It was believed that the cultural and political backgrounds of the students

would affect their experience and this too was studied.

The purpose of the research was not to create generally applicable laws but to give a
rich understanding of the process of learning, using the JAD and co-operative learning
techniques and the students’ experiences of that process. This is in line with the
interpretive paradigm which believes that the purpose of research is not generalisability

but rather understanding.

The research was designed in cyclical fashion using the process of reflection, decision,
action and experience but the purpose of the research was not to emancipate the
oppressed. Thus although there may be a hint of the critical paradigm, the research is

thought to be essentially within the interpretive paradigm.

During each case study an interpretive approach, without intervention, was practised.
The students’ experiences of the learning environment were studied in order to gain

understanding. These experiences were then used to analyse the problems that some
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of the students experienced as well as to determine which students were experiencing
the problems. These problems then led to reflection and further literature studies to

determine how the learning environment should be adapted.
2.4.2 The Research Design for this study

The research design determines how the research is carried out within the constraints
of the paradigm chosen. The paradigm is interpretive which means that methods like

case studies, action case or possibly even action research are possible.

The research was done using the action case study approach described by Braa and
Vidgen [1999]. The action case study used a series of case studies. During each case
study the situation was studied in order to get a deep understanding of the situation.
Modifications were then made to the learning method to overcome any problems. The
actor-network theory (described in Chapter 7) was used to analyse the situation and to
create a framework for the learning environment. The modified method was then used

in the subsequent case studies.

The action research design is able to combine the theoretical and the practical. ltisa
design that allows one to gain an understanding of the situation and to search and test
alternatives. Action research also fosters participation. Action case studies also have

these characteristics.

Case studies can be used in their natural setting. This allows for a more real situation
than if a laboratory setting were used. The students were divided into classes based on
the subjects that they take, rather than randomly. This precluded using an experimental
approach. The case study was felt to be an ideal design for gaining a deep, rich
understanding of the learning environment. The situation is a complex one, as
mentioned before, and this complexity could be studied intensively using case studies.
The action case study allowed the researcher to look at each case study critically in

order to determine how the framework for the effective use of JAD in the multicultural

- 43 -



Chapter 2 , Research Methodology

classroom should be adapted.

Carbonne and Kaasbgll [1998] suggest that validity and credibility of research in
education are enhanced by gathering data from more than one source, by using
observers and by carrying out several cycles in an iterative development. These

suggestions were used in this study.

2.5 CONCLUSION

"When we judge a research project solely on the apparent truthfulness of its parts, we
neglect its larger purpose: generating new knowledge about education and schooling”
[Wagner, 1993, p.15]. This does not mean that the researcher should not be truthful but
rather that the researcher should explore different approaches to truthfulness in order
to gain knowledge. There is a lot of debate about which paradigm, design or method is
best. It would seem that the different paradigms can be complementary to one another,
that the best design or combination of designs and methods should be used according

to the research questions being asked.

This study tries to develop a framework for the effective use of JAD techniques in the
classroom. Carbonne and Kaasball [1998] suggest that a study like this should include
a comprehensive document of the students’ experiences and thoughts as well as the
lecturer's model or theory of the students’ learning, the lecturer’s strategy for lecturing
and detailed accounts of how to teach using the strategy. This thesis will attempt to do

this.

The next four chapters answer some of the what and why questions posed in the first
chapter. First the social side of ISD is discussed, then the JAD process as it is used in
industry. The following chapter describes the educational theories and co-operative
learning strategies, followed by a chapter discussing the issues around handling diversity

in the classroom. These chapters form the background to the literature that was used

in the research.
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Social Issues in Information Systems

Development

Information Systems can be defined as the set of technical and human resources
devoted to the management of information in organisations [Ciborra, 1998]. ltis thus a
combination of the human with the technical. This chapter will show that the

development of IS is a social process as well as a technical one.

ISD is a complex, social process which involves interaction between many stakeholders
[Kirsch & Cummings, 1996]. IS professionals need not only technology skills, but also
skills in business operation, management and interpersonal skills in order to cope with
the world of Information Technology [Lee, Trauth & Farwell, 1995]. Dahlbom &
Mathiassen [1993] suggest that systems developers need to combine a mechanistic
understanding of computers with a romantic appreciation of the complexities of social

issues.

This chapter gives an overview of a framework that has been proposed for I1SD and
shows where this research fits into this framework. This leads to a discussion of the

social skills needed by IS developers and the implications of this for tertiary education.

3.1 A FRAMEWORK FOR ISD

ISD includes the analysis, design, construction and implementation of information
systems. Hirschheim, Klein & Lyytinen [1996] have proposed a federated framework for
ISD that emphasises the diverse nature of ISD. They claim that the framework helps us

to understand the dynamics of ISD and provides us with categories for interpreting and
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relating the research. The authors claim that the field of ISD is too wide to be catered
for by one paradigm and that the framework is necessary in order to incorporate all the
domains and orientations necessary. Hirschheim et al’s [1 996] paper has been termed
by various authors as “seminal’ and “bold” [Introna, 1996], “ well-structured and
significant” [Kerola, 1996], “worthwhile” and “of considerable interest” [Walsham, 1996]
and “rich and suggestive” [Ang, 1996]. It is obviously important and is also fairly current
and has therefore been chosen as the framework within which to place this research.

3.1.1 Behavioural orientations

Hirschheim et al. [1996] use Habermas'’s social action theory to divide ISD into four
behavioural orientations that underlie the behaviour of the various actors during ISD.
These orientations are used to capture the underlying values, goals and epistemological
underpinnings that drive the development activity. These four behavioural orientations

are:

. Iinstrumental (control) orientation, which is concerned with achieving the
predefined end-results and treats everything in the domain as controllable
objects;

. Strategic (control) orientation, which is concerned with achieving the
predefined end-results but treats each human active in the domain as an
independent conscious agent with a will of their own;

. Communicative (sense-making) orientation, which is concerned with achieving
a common understanding through communication; and

. Discursive (argumentation) orientation, which is concerned with achieving

clarification and justification and providing reasons and evidence.

The first two orientations emphasise control but differ in how they see people as subjects
of that control. The first sees people as objects whereas the second sees people as
intelligent agents. The communicative orientation emphasises creating shared meanings
through sense-making. The primary emphasis in the discursive orientation is
argumentation which makes sure that claims made during communication are clarified
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and called into question.

A diagram, showing how the four behavioural orientations are combined with domains
of change in order to create the federated framework, is given in Table 3.1 later in this

section.
3.1.2 Domains of change

Etzioni’'s malleability hypothesis is used by Hirschheim et al. [1996] to define three
domains of change in ISD. This helps to define what is being changed during the
development. They identify the following three domains of change:

. Technology, which includes the physical means and technical know-how that are
used to accomplish information processing tasks;

. Organisation, which includes the organised behaviour affected by the ISD, for
example the work arrangements and procedures, roles, power and culture of the
organisation; and

. L.anguage, which is used by IS developers in the handling of symbols and is
required to carry out the human transactions and co-ordinate them. Language is
the medium that allows communication to take place and includes any form of

symbolic representation that conveys meaning.

Kerola [1996] points out that it must be understood that all these categories change in
all systems development and that it is only in their relative differences that we can
identify what the focus and source of change are. This is supported by Dittrich and Floyd
[1996] who say that real ISD and research must combine different views and cannot

restrict themselves to one perception of what the domain of change is.

Kerola [1996] suggests that Hirschheim et al. need to add a fourth domain of change in

order to cater for the development and use of information systems in societies. This

fourth dimension is:
. Actor/frame dimension, which focuses on the change in the values and frames
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of the human actors involved in the ISD.
While this sounds like a valid argument, Kerola does not analyse or explain it much
further. No further articles have been found that do expand on it and it has, therefore,
been left out of the federated framework presented in the following section.

3.1.3 Federated framework

The framework proposed by Hirschheim et al. [1996] cross-relates the domains and

orientations to form the object system classes shown in Table 3.1.

ORIENTATIONS
DOMAINS CONTROL SENSE-MAKING ARGUMENTA-
TION
INSTRUMENTAL | STRATEGIC COMMUNICATIVE | DISCURSIVE
TECHNO- Information
LOGY Technology
Systems
LANGUAGE Formalised Manipulative Symbolic Systems for
Symbol Communica- Interaction Systems | Rational
Manipulation tion Systems Argumentation
Systems
ORGANISA- Mechanistic Social | Political Cultural Social Systems for
TION Systems Systems Systems Institutional Checks
& Balances

Table 3.1: A federated framework for ISD
[Hirschheim et al., 1996, p.17]

As the technology domain only consists of physical and not human artifacts, the strategic,
communicative and discursive orientations are not used for this domain as they require
human traits. Language and organisation, on the other hand, will always include human
actors and all four orientations are appropriate for them. We are, therefore, left with nine

object system classes in the original Hirschheim et al. [1996] framework.
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As mentioned before, Dittrich and Floyd [1996] propose that there is some problem in
trying to classify and restrict oneself to a particular domain of change and thus to a
particular class. As one may have multiple domains of change and different perspectives
on those domains, the development strategy will go across the boundaries of the object
classes. They proposed that the object system classes are more useful for clarifying the
different perspectives that one might have of a system rather than trying to match the

development strategy being used to a particular class.

This is the view held by this author and is the reason why this research is placed with the
sense-making (communicative) and argumentation (discursive) orientations across the
language and organisation domains of change. It is also why the author has chosen to

discuss from an orientation point of view in the following subsection.

Hirschheim et al. [1996] predict that although most IS efforts at the moment are directed
at the top-left of their framework, this is changing and that more effort must be directed
at the bottom-right part of the framework. Walsham [1996] agrees with this analysis
although he objects to their use of “biassed language” that he says they use in order to

support this.
3.1.4 Development strategies across the orientations

Development strategies will differ for IS, depending on the orientation and domains of
change. This thesis will investigate the development strategies of the control, sense-
making and argumentation orientations. The discussion will be augmented and
compared with hard systems, soft systems and dialectic approaches to systems
development proposed by other authors [Checkland, 1993; Checkland & Scholes, 1990;

Dahlbom & Mathiassen, 1993].
3.1.4.1 Control orientation (hard systems)

Control impliés that one can predict the behaviour of the system and can take corrective

-50-



Chapter 3 Social Issues in Information Systems Development

action (if necessary) to make the system achieve its given purpose. The development
strategies for this orientation thus assume that by setting up the criteria properly and
determining all the variables that affect the system, one should be able to achieve the

expected outcomes.

The key methods of development are based on engineering principles and using those
principles in determining requirements, design and implementation. Determining
requirements’ definitions from an engineering perspective assumes that one can define
the problem and determine a solution which meets the technical standards of reliability,
adequate performance and cost-efficiency. One of the main aims is to find a fit between
the information needs of the organisation, the task and the information system that
should meet those needs.  Structured design, analysis of code, data flow architectures

and modelling user behaviour are important in this method [Hirschheim et al., 1996].

Development strategies must take into account who controls communication and the
meaning of language. This is seen as a means of manipulating the design rather than
a search for real truth. The solution looked for in the requirements definition, is often
that determined by a particular group, rather than the organisation as a whole. Design
is concerned with accumulating power, authority and other means of influence for
personal or group advantage according to Hirschheim et al. [1996]. The communication
will be distorted by this. Walsham [1996] objects to Hirschheim et al.’s bias which he
says is evidenced by their use of the word “manipulative” and by their indicating that the

communication is distorted in this class.

In the control orientation the IT personnel act as “experts” who know things that the
users do not [Wilson, 1997]. The end-user is not seen as a conscious, reflective actor

in the design process.

The control orientation has similar characteristics to hard systems thinking. Those who
practise hard systems thinking expect that they will be able to get a clear and exact
representation of the world. The world is seen as stable and ordered. This enables a
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developer of a system to be able to get an exact picture of the problem and to be able
to find an optimal solution to that problem through engineering principles [Dahlbom &
Mathiassen, 1993]. The hard systems methodology assumes that an objective can be
defined and the system is engineered to reach the objective [Checkland, 1993].

While the hard systems methodology has been successful in some spheres where
rational human decision-making is possible, it may be more difficult to apply in the field
of IS. Hard systems, as mentioned before, assumes that the problems can always be
expressed and the objectives can always be defined and agreed upon. This is not
always true for social systems where the problems are often “fuzzy” and difficult to
define [Checkland, 1993; Schecter, 1991].

The control orientation is very important in ISD but needs to be augmented, enhanced
or even replaced by strategies for sense-making and argumentation. These will be

described below.
3.1.4.2 Sense-making orientation (soft systems)

Sense-making emphasises the potential role of the IS for achieving mutual
understanding. It is important to find “acceptable, understandable interpretations of
ambiguous or unintelligible events which typically do not make sense within established
viewpoints and policy frames of reference” [Hirschheim et al., 1996, p.35]. All the
players are confronted with the challenge of trying to understand the “alien meaning,
irrational behaviour and shifting boundaries of meaning, situations and actions” of the
other players [Hirschheim, 1996, p.46]. One of the most difficult problems in ISD is to
create a shared vision with the user of what the final product should look like [Wiegers,
1993]. This can cause products to fail as they do not match the expectations of the

user community.

Development methodologies for this orientation depend on our ability to converse with

one another and to facilitate consensus building by contact with one another. The
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emphasis is on building shared meanings and shared use of language between users
and developers. Direct participation of both groups is needed. Sense-making involves
the elicitation and creation of knowledge in order to make a situation clear. This is
especially needed in complex, ill-structured domains [Nosek & McNeese, 1997].

From an organisational perspective, the structures must be created that facilitate formal
and informal interaction, thereby allowing the sharing of opinions and observations.
The emphasis here is on the roles, institutions, practices and cognitive frames of the

people in the organisation.

A special focus is placed on the hidden, taken-for-granted organisational practices, as
it is these that help to make sense of the organisation. Studies must be made of the
organisations co-operative work practices in order to determine these. The outcomes
of this strategy are to delineate these hidden and taken-for-granted practices in order
to modify and mould the contexts within the organisation so that sense can be made of

these practices [Hirschheim et al., 1996].

This orientation has many similarities with soft systems thinking. As human beings we
cannot help but attribute different meanings and different interpretations to our world.
These perceptions can lead to actions which could be effective or disastrous
[Checkland & Scholes, 1990].  Soft Systems Thinking tries to get us to consider
different perspectives and to learn about the world by expressing and debating those
perspectives. The idea is that developers should compare the beliefs and attitudes of
the different stakeholders and learn from those differences. The world is not seen as
a structured, stable environment but is seen as constantly changing [Dahlbom &

Mathiassen, 1993]

The Soft Systems Methodology (SSM) and its derivatives, like the Multiview
methodology, are appropriate methods to be used for sense-making [Checkland, 1993;
Checkland & Scholes, 1990]. They claim to be able to deal with unstructured problems

and enable the developers to get different perspectives on the problem and possible
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changes that might be needed to achieve success.

In their original forms these methods can be criticised for focussing on the requirements
definition and design aspects of ISD, thus forcing a waterfal I-type approach to systems
development. Avison, Wood-Harper, Vidgen & Wood [1998] have recently proposed
an amendment to Multiview, that they call Multiview2, which overcomes this problem
and combines the aspects of organisational analysis, information modelling,
sociotechnical analysis with software development into, what they call, an interpretive
scheme. They thus cross the different domains of change defined by Hirschheim et
al [1996] within the orientation of sense-making. Mediation is used to pull the different

perspectives together.

Soft Systems thinking has been criticized, however, for not dealing with issues of power
and social change. According to Schecter [1991] soft systems thinkers have an
idealistic view of the world and assume that free, open and democratic debate among
stakeholders is possible whereas, in reality, communication is often distorted by the
domination of some people over others. (This is a critical systems thinking view of soft
systems thinking. Critical thinking will be briefly described in the following subsection.)

3.1.4.3 Argumentation orientation (dialectic/ critical systems)

The argumentation orientation aims to achieve clarification and justification of claims
and provide reasons and evidence for them. It is important to provide supporting

rational argument in the design and use of IS [Hirschheim et al., 1996].

The idea of rational argument is that everyone should have the chance to put forward
their argument and that they should be able to have a rational debate about the claims.
Unfortunately, as Walsham [1996] suggests, the problem occurs when everyone has
put forward their rational arguments and there remains disagreement as to which
argument is better. The ideal situation may be difficult to achieve in real life.
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When ISD is viewed as an argumentative process, then one would expect that there
would not be a well-defined set of activities that can be planned and systematically
carried out. As statements and solutions are made and different viewpoints are made,
they are scrutinized and debated. This is an iterative process. Each solution,
generated by the argument, is debated and modified and the new solutions put forward.

These are again debated until consensus is reached [Koh & Heng, 1996].

The outcomes of the argumentative orientation are that the level and understanding of
an argument is improved by improving the available evidence and clarifying
communication breakdowns. Tools like prototyping, JAD and statistical analysis can be
used to raise doubts and provide evidence. The principles involved are that all claims
must be tested and that warrants for or against claims must be found [Hirschheim et al.,

1996]. Critical examination and self reflection are essential elements of this orientation
[Wilson, 1997].

From an organisational perspective the methodologies used should try to eliminate any
distortion brought about by the hierarchical nature and other forms of power of the
organisation. There should be methods to cross-check and make sure that bias and

self-deception are reduced. Critical thinking is imperative.

Walsham [1996] maintains that it is infeasible to expect that one can eliminate any
distorting effects of power and that power and rationality are inseparable and should be
studied together. He says too that one should be careful of labelling everyone who is
in a position of power as being ready to abuse that power as most senior managers do
try to do the right thing. The importance of the concept of “power” is also described
by Introna [1996] who sees it as something that needs to be understood and analysed
when considering developing IS within the framework given. “Power is not an
obstruction forced upon ignorance or vested interests, but a relationship of inequality
between human beings.” [Beirne, Ramsay & Pantelli, 1998, p.303]. Itis thus inevitable

that poWer will affect any participative design methods.
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Methods of making sure that self-managed teams are democratic, unbiased and critical
of their own work must be fostered. The widest possible number of stakeholders

should be involved in the development process.

Dahlbom & Mathiassen [1993] suggest a more critical approach to systems
development, which they call a dialectic approach. The argumentation orientation has
similarities with this approach. Reality is seen as a set of contradictions which are
related and dynamically changing. The world is seen as a place of chaos and conflict
which we cannot really understand. When developing systems, the development team
must understand and challenge existing established traditions and intervene to change
them if necessary. They will need to find out what the actual practice is in the
organisation rather than the method that has been defined.

While critical systems thinking cannot really be equated to the argumentative orientation

or the dialectic approach, there are many points of similarity. Critical systems thinking

rests on three commitments, namely [Schecter, 1991]:

. Commitment to critique, which means that practitioners are committed to
questioning the methods, practice and theory of their disciplines;

. commitment to emancipation, which is commitment to a free and equal
participation by all; and

. commitment to pluralism, which indicates that critical systems thinkers do not
imply that hard and soft systems thinking should be done away with, but rather
feel that all these approaches have a contribution to make and that one would

be inadequate to deal with the complexities of systems design.

3.1.4.4 In summary

Software development should not be seen as an engineering discipline where one is
merely making a product that must be reliable, efficient and cost-effective. While these
factors are important, one must also realise that an Information System can change the
way people work and there is thus, a complex interplay between technoiogy and
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society.

Users must be involved and developers need to develop the skills necessary to work
with those users in order to achieve the best results. Dahlbom & Mathiassen [1993]
maintain that the developers need to be “sociotechnical experts” who are critical about

their work.

Dahlbom & Mathiassen [1993] suggest that if the problem is well structured and certain
then a hard systems approach could be appropriate, but if the problem is unstructured
and uncertain, then a soft systems or dialectic approach should be used. Schecter
[1991] suggests a pluralistic path that recognizes each of the approaches and deals

with different dimensions of the problem.

Most systems development methodologies acknowledge the need for getting the
support of senior management and involving the end user but they do not give
guidelines as to how this can be done. Systems developers do not really understand
the social nature of systems development and find it difficult to adapt [Hirschheim &
Newman, 1991]. The next section looks at some of the skills, besides the technical

skills, that IS developers need to develop.

3.2 USER PARTICIPATION

It is important for all the stakeholders to have a say in the development of the IS. User
participation is considered to be necessary for effective 1ISD and for systems to be
accepted. User participation is called for in almost every IS development methodology
according to Kirsch and Beath [1996]. The difference is in the degree to which users are
able to influence that design [Damodaran, 1996]. The users are often seen as

providers of information rather than decision-makers, for example.

There have been conflicting reports on user participation and its benefits to the IS
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process. This section will look at different types of user participation and then take a
look at how user participation has changed over the years. The methods that can be

used to ensure effective user participation will then be described.
3.2.1 Levels of user participation

There is a difference between user participation and user involvement. User
participation can be seen as the various behaviours and activities that the users or their
representatives take part in during the process of ISD. User involvement is concerned
with the psychological state of the individual and how they relate to the IS [McKeen &
Guirmaraes, 1997; Kirsch & Beath, 1996]. User involvement is thus subjective and is
determined by how relevant the system is to the person and the person’s perception that
their views were incorporated into the design of the system. With user involvement, the
user must just be convinced that their views are represented, either by a colleague, a
manager or someone else in whom they have confidence [Jones & Harrington, 1996].

Not all users can or want to actively participate in the development process. User
participation, on the other hand, refers to the specific activities or behaviours that the

users engage in during the design of the system.

Lawrence and Low [1993] determine three levels of user participation in systems

development. These are:

. Consultative participation - In this type of participation the main decisions are
made by information systems personnel with the user only acting in a consultive

role.
. Representative participation - In representative participation a team is formed

using representatives of the users and systems analysts and the team designs
the system and manages the project.

. Consensus participation - This type of participation uses a democratic
approach and tries to involve all users continuously throughout the design

process. This is only feasible if there are only a few users.
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The JAD technique, described in the next chapter can be used in both the representative
and consensus levels of user participation. It helps bring users and developers together
throughout the systems development cycle in order to improve communication and help

users to reach consensus about what is needed in the system.

Dean, Lee, Pendergast, Hickey and Nunamaker [1998] suggest that different levels of
user participation are needed throughout the Systems Development Life Cycle (SDLC).
They suggest that user representatives, user groups and the user community as a whole

will each play a part in the development process.
3.2.2 An historical perspective of user participation

Participation by users has long been acknowledged as important in ISD. This was
especially true in Scandinavian countries where much research has been done in this
area. There has, however, been some controversy as to what this participation should

involve.

Clement and van den Besselaar [1993] did a study of papers on participative design

over the years and have made the following observations:

. During the 1970’s user participation was mostly concerned with providing users
with knowledge about new technologies and how they would be used. They also
helped users understand how their working conditions would be affected by the
introduction of those new technologies.

. Trade unions were also involved in the 1970’s but only so far as encouraging
them to develop and implement their own technology solutions to control their
activities.

. This changed during the 1980’s when IT was being used more in offices and
service industries and not only in the manufacturing arena. More women were

using computers which led to greater involvement on their part in the design of

computef systems.
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. The emphasis during the 1980’s was more involvement on the part of users and
top management.

. During the 1990’s trade unions did not seem to worry as much as they previously
had about the use of technology and it became more difficult to get them
committed to development projects. This is supported by Bjerknes and Bratteteig
[1995] who say that trade unions are not as powerful as they used to be and that
new methods of achieving democracy within an organisation have come to the

fore.

Scandinavian researchers have been at the forefront of the field of participative ISD for
many years. They have emphasized the importance of considering human requirements
and the work activity of users when designing technical systems. This has led to a
socio-technical approach where human-centric analysis is used to investigate the impact
that a potential computer system will have on humans. It also considers ways in which

technology can be designed more effectively for people [Sutcliffe, 2000].

It is important when designing a computer system for an organisation as a whole to
realise that the ISD will need to be a compromise between various groups. The different
interest groups or stakeholders will have partly conflicting goals and interests. This has
led to a recognition that something more is needed than the socio-technical approach.
The collective resource approach notes that developers must negotiate between workers
and management or workers from different parts of the organisation in order to reach

acceptable solutions for the organisation as a whole [Bjerknes & Bratteteig, 1995].

Business Process Reengineering (BPR) has been an important development in systems
implementation during the 1990’s. BPR involves a change process where it is not only
the computer system which changes, but jobs may be lost, responsibilities change and
employees are faced with new challenges. This process is one that is full of conflict and
power struggles and means that IS developers need new skills to work in these
situations [Bjerknes & Bratteteig, 1995]. Clement [1994] noted that there had been a

move to the use of computers to empower the users. Users have been given the
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information to enable them to do their jobs better. They no longer have to pass
decisions to be made up to their superiors. This helps workers to be able to act more

independently.

The people involved in this type of project need to be involved throughout the I1SD in
helping to define the system. Users and system developers need to develop more
constructive and respectful relationships in order to foster a more democratic system
[Clement, 1994]. The methods and rules used in JAD workshops try to foster this
relationship as discussed in the next chapter.

3.2.3 Effective user participation

The choice of the user participants is important. Users should be chosen according to
their role in the company, their experience, the respect that they receive from their
peers, their interpersonal skills and their ability to pass knowledge on to other users.
Users must be chosen across the spectrum of users from operational to management
staff. Damodaran [1996] proposes that users should go on training in order to
understand their role and ensure that they have the basic IT skills necessary.

One of the key strategies for successful user participation, according to Hunton and
Beeler [1997] is that the user must want to participate. In order to facilitate this the

project leader will need to provide the user with meaningful opportunities for

participation.

Shared participation is better than token participation [Kirsch & Beath, 1996]. In token
participation, the users play a minor role and in reality the IS personnel provide all the
expertise and make all the decisions. Shared participation has the developers and the
users working together towards a solution. Users are seen as the domain experts and
IS personnel as the technical experts but they share roles, work together in a number
of duties and coordinate with one another. Hunton and Beeler [1997] go a step further
and suggest that the user should héve control of the project. McKeen and Guirmaraes
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[1997] have done research, which showed that user involvement must be high when the

task or the system is complex.

Conflict can have a negative effect on information systems development. It should,
however, be seen as a necessary and important part of the systems development
process [Kirsch & Beath, 1996]. In the framework presented previously, argumentation
is one of the orientations of systems development. IS developers must learn to resolve
conflict in a positive way. Even user resistance is not necessarily bad, according to
Hirschheim and Newman [1991]. Users are able to tell if something will work in their
setting whereas system developers only look if it is technically feasible. They say that
one needs to realise that there should be constructive conflict. When designers and
users from different departments meet there may be conflict but the aim should be to
reach consensus and methods of achieving this should be promoted. This would enable
participation to be genuine rather than manipulative. They suggest creating encounters
to reveal and resolve conflict. JAD workshops, which are described in Chapter 4, are

one way of doing this.

Three principles for effective user-centred approaches are proposed by Nodek &

McNeese, 1997]:

. Shared communication must be actively employed;
. knowledge must be able to be expressed without constraint; and
. the knowledge representation methods used must be compatible with the

capabilities, limitations and needs of the stakeholders.

One of the problems of IS development has been the communication gap between the
user and the IS developers. This can be exacerbated by the use of IS jargon and the
insistence that users sign off specifications that they do not truly understand. Nosek
and McNeese [1997] suggest that there are three factors that should be catered for in
order to facilitate getting information from groups of users. They are:

. An active means of facilitating group communication must be employed.

. Users should be able to express their knowiedge without constraint.
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. The modelling methods used to model that knowledge must be understood by all
the stakeholders.

This is supported by Checkland [1993] in his Soft Systems Methodology. Checkland

says that there should be a relationship between the user and the developer and that

the methods used must be suitable for both. These suggestions are also followed in the

JAD sessions discussed in the following chapter.

Users should be chosen who feel that the new IS will be relevant and important to them
[Hunton & Beeler, 1997]. They must also be representative of the users so that the
other users will feel that they are involved. Itis the perception of user involvement that
is important to the success of the system [Lawrence & Low, 1 993]. User representative
will need to help the other users understand the objectives of the system, receive
training and keep them up to date with the progress of the system. Champions must be
sought who can lead from a users perspective. It is also important that the users come
from the different departments that will be involved and that they have support from top

management.

“Central fo the whole notion of user participation is the right of people to have a direct
influence on matters that concern them in their work. It cannot be restructured simply
to the design of information systems, but inevitably brings in wider elements of working
life.” [Clement & van den Besselaar, 1993, p.36]. If an organisation involves the users
in the design process then they must be willing to introduce those designs otherwise the
whole process will be merely an illusion [Bjerknes & Bratteteig, 1 995]. The whole
process must be self-sustaining in that even after the system has been rolled out, user

participation is critical [Clement & van den Besselar, 1993].

The next chapter describes the process of JAD which is a method that tries to create

a forum for effective user-developer interaction.
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3.3 SKILLS NEEDED BY IS PROFESSIONALS

As IS development moves from the technical to the language and organisation domains
and from the control to the sense-making and argumentation orientations, the skills
needed by IS developers have changed. As Lee, Trauth and Farwell [1995, p.313] put
it “The requirements for IS professionals are becoming more demanding in multiple
dimensions, particularly in the areas of business functional knowledge and

interpersonal/management skills”.

In the sense-making orientation it is important for the IS developer to be able to find
shared meanings with the users. Communication and interpersonal skills are imperative.
Opportunities for developing shared meanings should be fostered. The IS developer
must be able to act constructively within the sense-making situation. He or she should
be able to know how to ask the right questions to get to the hidden meanings and taken-

for-granted practices.

The argumentation orientation requires IS developers who can use rational argument
and debate in order to achieve consensus. The ability to evaluate solutions and think

critically is important in this orientation.

IS developers need to be prepared for working in an environment where user
participation is the norm and where they will be expected to interact with people who are
diverse from themselves. As users become more sophisticated in their use of personal

computers, they will demand a greater say in the construction of their systems.

In a study done by Hunter [1993], users, sponsors, clients, systems analysts and
business systems managers were asked to describe their experiences with good and
bad systems analysts. They did the research at two organisations and found that
communication skills were considered the most important factor with attitude holding

second place. Communication skills were considered about twice as important as

knowledge, which was in third place.
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A survey, conducted by van Slyke, Kittner and Cheney [1998], found that general
thinking, communication and interpersonal skills were considered to be the most

_important characteristics needed by IS graduates.

A more recent study by Doke and Williams [1999] determined what skills are considered
important for seven different categories of IT jobs. Overall interpersonal skills came out
first, with IS design and implementation second, IS analysis third, oral and written
communication fourth and interpersonal behaviour and project management tied for fifth
place. In seventh place was group dynamics. Once again, the soft skills were

considered as important as the more technical skills.

Another way that some authors see the changing role of the IS professional is that the
person becomes an agent for change and that they, therefore, need the skills to promote
change within an organisation [Trauth, Farwell & Lee, 1993]. Effective change
management requires IS professionals to work together with the users and prepare them
for the changes. This does not mean just telling them what will happen, but rather
means making sure all the diverse clients are served, listening to and valuing input from
all the clients and sharing credit with those clients [Markus & Benjamin, 1996].

The skills of listening, negotiating, conflict management, persuasion and working in
teams have thus become more important to the IS professional. Effective

communication skills are considered essential to fostering teamwork [Spiegel, 1995].
3.4 IMPLICATIONS FORIS CURRICULA AT TERTIARY INSTITUTIONS

IS departments at tertiary institutions have tended to prepare students very well for the
control orientation of systems development. They have given the students the tools and
techniques that they need to develop systems in a mechanistic way. There has been
some neglect of the skills that the students need in order to be able to find shared

meanings, practise argumentation and be effective in working with users, however.
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‘Employers want IS graduates who can think, communicate, and work well with others.
They also want individuals who have a good grounding in basic IS skills such as systems
analysis and design and database concepts. These employers seem to be less
interested in more specific technology skills.“ [Van Slyke, Kittner & Cheney, 1998, p.10]

The environment in the tertiary institution tends to be one which is controlled and where
there is only one best answer for a particular problem. In the real world, this is rarely
true, however. Goyal [1995/1996, p.135] claims that “Most students entering the job
market struggle through the difficult transition from the university environment, which
demands controlled, encapsulated thinking to the real world environment which demands
creative, unstructured thinking”. Lecturers define problems and give “model solutions”
to those problems instead of actively involving the student in the process.

The demand for IS professionals who are multi-dimensional across the fields of
technology, business and interpersonal skills is increasing, according to a study done
by Lee, Trauth and Farwell [1995] and all of these aspects should be built into an IS
curriculum.  As business needs to get new employees productive as soon as possible,
the more of these skills that can be focussed on during the IS course, the better. This
does not mean that the technical should be neglected, but that students should be able
to augment their technical skills with the business and interpersonal skills [Todd,

McKeen & Gallupe, 1995].

Another aspect that should be considered is that, in industry, IS professionals are
expected to work in teams. Research has shown that people attracted to the field of IS
often have a very low “social need strength” coupled with a high “growth need strength’.
This means that they do not feel the need to interact socially but are more achievement
oriented and love a challenge [Spruell & Le Blanc, 1992]. Tertiary institutions often
emphasize the individualistic rather than promoting group work among students [Moad,
1995]. Group work can give the students some of the essential skills of team work
needed for their career. Communication skills like listening skills, the ability to manage

conflict, the ability to deal with criticism assertively rather than aggressively, being able
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to persuade and influence others, as well as how to negotiate are considered important

in today’s world and can be practised in the group environment [Rooff-Steffen, 1991].

The IS "97 Curriculum [Davis, Gorgone, Couger, Feinstein & Longenecker, 1997]
recognises this need for the softer skills and has communication skills and interpersonal
skills as two of the main characteristics needed by an IS graduate. This is shown in
Table 3.2. Communications skills include listening skills, negotiating skills, interviewing
skills, facilitation skills, observation skills and presentation skills. The skills of
leadership, small group communication skills, small group organisation and working with

diverse people are listed among the interpersonal skills needed.

Characteristic =~ | With the abilityto .... Using the knowledge of .......
Communication - accurately observe, note and - listening, observing and
explain observations of events documenting
- actively listen and express complex | - interviewing and speaking
ideas in simple terminology - negotiation and facilitation
- organise and make presentations - presentation and interpretation of
- write memos, reports and data
documentation - multimedia development and
utilization
- computer and video conferencing
techniques
Interpersonal - effectively work with people of - leadership, management and
relationships diverse backgrounds organizations
- effectively work with people at all - small group communications and
corporate levels motivation
- lead and facilitate teams in a - organization, team and individual
collaborative environment goal setting
- develop win-win approaches - shared vision and responsibility
- empathetically listen and seek - cultural diversity
synergistic solutions

Table 3.2: Capabilities and knowledge expected for IS program graduates
[Davis, Gorgone, Feinstein & Longnecker, 1997, p.12]

Personal and interpersonal skills are also deemed important in the Informatics
Curriculum Framework 2000 (ICF-2000) for higher education [Mulder & van Weert,
2000]. This curriculum was developed by the International Federation for Information
Processing (IFIP) for the United Nations Educational, Scientific and Cultural
Organisation (UNESCO). They identify three broad categories of Informatics
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professionals, namely information users, information appliers and information workers.
While the 1S'97 curriculum suggests that activities that foster communication skills and
interpersonal skills should be integrated into the curriculum, the ICF-2000 curriculum

goes further, and suggests that these skills should be credit bearing.

In their curriculum for Instrumental Users, for example, they suggest that 4 of the 20
credits should be dedicated to personal and interpersonal skills. (One credit is equal
to one day of study.) For information workers, they suggest that at the final level 12 of
the 160 credits should be on the topic of personal and interpersonal skills. This is added
to the 17 credits of the lower levels to give a total of 29 credits, or 29 days of study on

the topic.

Fostering these soft skills in IS students, while still finding the time for them to learn the

technical skills is a difficult process.

3.5 CONCLUSION

This chapter answered the research questions: “What is involved in IS development?”,
“What social skills are needed by an IS developer?” and “Why should tertiary insitutions
help IS students develop interpersonal and group skills?”.

The world of ISD is changing and as it does the skills needed by IS professionals are
changing. It is no longer sufficient to have only technical skills. These need to be
augmented with business and interpersonal skills. As the IS developer is asked to
move from the control orientation, where all aspects of the system were seen as being
able to be predefined, to the sense-making and argumentation orientations, his or her

skills in communication, negotiation, achieving consensus and debating must improve.

It is these skills, together with the more technical ones, that make a successful IS
developer, and it is these skills, together with the more technical ones, that need to be
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developed in students of IS. This thesis looks at how JAD can help students to develop

some of these skills while helping them to learn the modelling tools.

JAD is a method of bringing together the different user groups and IT developers in
order to facilitate understanding of the system to be built. The next chapter describes

how this technique is used in industry.
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Good communication among the systems developers, users and top management is
essential for the production of a satisfactory system. Lockwood [1989] poses the
following questions: “How can systems professionals deal with the nagging problem of
getting top management and users to pay attention to systems details during the crucial
early phase of requirements specification? Furthermore, how can honest disagreements
in requirements specifications be resolved in a timely manner and with a consensus of
the people involved?” JAD offers one method of trying to answer these questions.

In terms of Hirschheim et al.’s [1996] framework, JAD can be seen as a method of trying
to achieve shared understanding and manage the process of argumentation in order to
support the organisation and communication domains. JAD focusses on “facilitated
interactions between users and designers wherein group techniques are employed for
eliciting and refining ideas.” [Carmel, Whitaker & George, 1993, p.40]

Eliciting information from users in the traditional way has meant relying on many user
interviews and surveys. Serial interviews with a large number of users is inefficient. It
is also difficult to resolve conflicts in requirements between the different user groups
[Dean, Lee, Pendergast, Hickey & Nunamaker, 1998]. JAD is a method that tries to
enable all the stakeholders to reach consensus on requirements for a proposed system.
Central to JAD is the structured workshop. During the structured workshop, a carefully
selected group of people from the users and developers, gather to work towards a
common goal or set of goals [Geier, 1996]. The workshop can be anything from a

couple of hours to days long.

JAD is based on four philosophical principles [Sims, 1998, p.1]:
. The people who do the job have the best understanding of that job.
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. People who are trained in IT have the best understanding of the possibilities of
that technology.
. Information systems and business processes rarely exist in isolation. They

transcend the confines of a single system and work across related departments.
The people working in those different departments have valuable insight on the
role of the system in the larger community.

. The best information systems are designed when all of these groups work

together on a project as equal partners.

Some people define JAD as Joint Application Design and only look at the design of the
project. JAD can, however, be used throughout the systems development life cycle
(SDLC) and it is for this reason that it is termed Joint Application Development in this
thesis. The diagram in Figure 4.1 shows how Gottesdiener [1994] of EBG Consulting

sees methods of using JAD during the different life cycle phases.

Figure 4.1: Uses for JAD in the Systems Development Life Cycle
[Adapted from Gottesdiener, 1994]
JAD meetings early in the SDLC deal with high-level issues like defining the objectives
and the scope of the system or decomposing the domain into smaller parts. Increased

detail is required as the later design phases are reached [Carmel, Whitaker & George,
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1993].

The theoretical basis for JAD is minimal. Many of the ideas for the running of the JAD
workshops comes from the study of group dynamics. Carmel, Whitaker and George
[1993] note in their article in Communications of the ACM, that there has been little
academic interest in JAD. Most of the literature on JAD thus comes from practitioner

journals rather than high-quality research journals.

This chapter will first give some detail on the composition of the team for the JAD
workshop. The JAD process will then be described. Problems and techniques for
promoting effective participation will be presented within the description of the various
JAD processes. Lastly some perceptions on the value of the JAD process will be

discussed.

4.1 THE JAD PARTICIPANTS

It is important to make sure that the right people attend the JAD sessions. There should
be participants from both the Business and Technical sides. Potential users from the
Business side are included to give their input on how the system should be designed or
implemented. The developers are present to analyse the needs, as expressed by the
users, and to gain clarity on what the system should do. A JAD facilitator is used to
control the meeting and act as mediator or guide and a scribe records the proceedings

of the meeting. Each of these will be described in more detail below.

It is suggested that there be less than 15 people in the JAD workshop [Lockwood, 1989;
Knowles, 1995]. Aratio of 3:1 of business users to technical personnel is considered to
be good. The roles of the different participants and guidelines for choosing them are

given below.
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4.1.1 The users

It is important for the success of a project that there is an executive sponsor. This
person should try to attend at least the first JAD session and should be available
throughout the period of the JAD sessions. The sponsor is usually from the End user
community or a Vice President of the company [Netmation, 1998]. The sponsor ensures
that the users and technical staff are given the time and the financial support needed to

develop the system and attend JAD sessions.

End user involvement is necessary for JAD to succeed. It is the users who give the input
into the meeting. One of the problems with user involvement has been with IS
developers not listening and not giving opportunities to users to participate effectively.
JAD tries to overcome this by getting users together to define or test a system. Therole
of the user is expanded and they collectively are asked to articulate, negotiate and help
develop the system [Purvis & Sambamurthy, 1997]. The users present their differences
in their expectations for the new system and negotiate the differences within the structure

of the JAD workshop.

In order to achieve this, users must be chosen who know the business. It is important
to have a mix of the decision makers from a department and the operational staff who
know about the day-to-day operation of the department [Knowles, 1995]. Lockwood
[1989] suggests that the users in the JAD workshop should be made up of 10%
executives, 20% managers and 70% operational staff. If the system is to serve more
than one department then the users must be carefully chosen to represent the different

departments. Problems can occur if a critical person is forgotten [Wood & Silver, 1995].

The users should also be able to communicate effectively in order to describe their
needs, problems and processes to the others in the workshop [Knowles, 1995]. They
should be committed to the objectives of the workshop, for example, designing a quality
system. Users should be involved, not only at the requirements stages, but throughout

the development of the project. They should know that they will be required to work in
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the JAD sessions, follow up on those sessions, evaluate prototypes and even beta test
the systems. This participation will enable users to feel that they are part of the project

rather than just having someone else’s ideas forced upon them [Dodson, 1994].
4.1.2 The IT specialists

The IT specialists’ primary responsibilities are to advise the users and to listen and make

sure that they get enough detail to be able to build the system.

The IT specialists should be people who understand the organisation and the business
area involved. They should be good listeners and should be able to empathise with the
end users [Netmation, 1998]. Some authors suggest that they should be silent and only
observe the proceedings [Botkin, 1994; Lockwood, 1989]. The IT personnel should
definitely not be allowed to take over and control the meeting [Geier, 1996]. They are
there to learn rather than to get the users to rubber stamp decisions that they have made

previously.

Carmel, Whitaker and George [1993] suggest that historically JAD required silent
participation from IS members but that JAD workshops now emphasize the idea of the
JAD group being ateam. This is supported by Jackson and Embly [1996] who also see

users and IT personnel working as a team in the JAD sessions.

4.1.3 The facilitator

The facilitator is key to the JAD workshop. The facilitator is used to guide the team
towards the goals set for the workshop. The facilitator is also the person responsible for
the planning of the workshop and making sure that the documentation is prepared after
the workshop. The facilitator’s role in the workshop is to help guide the discussion in
order to achieve the goals of the workshop. This involves keeping the group on track
and making sure that the participants understand one another. Grove Consultants
[quoted in EBG Consulting,1998, p.1] say that facilitation is “the art of leading people
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through processes toward agreed-upon objectives in a manner that encourages

participation, ownership and productivity from all involved”.

The facilitator is not there to offer opinions and act as a consultant. His or her job is
rather to keep the team members actively engaged [Geier, 1996]. Rettig[1990] suggests
that the facilitator is there to get the best possible use of the resources of the group. The
facilitator must also make sure that the team members do not get expectations which are
too high. Limitations due to budget, technology and time table should be explained to

users by the facilitator [Dodson, 1995].

The facilitator will need to know how to handle people and get the best out of them. He
or she will also need to be respected by the other team members [Netmation, 1998]. A
facilitator must be able to [Bacal, 1998; Wood & Silver, 1995]:

. remain objective;
. be skilled at understanding and handling group dynamics;
. adapt to changing situations;

. think quickly and logically;

. use time and space intentionally;

. evoke participation and creativity from others;

. ask for the opinions of others rather than always offering their own;

. lead the group to consensus rather than compromise;

. demonstrate professionalism, self-confidence and authenticity;

. listen without interrupting;

. communicate clearly and expressively;

. build relationships rather than be task oriented:;

. be more like a coach than a scientist and more like a counsellor than a sergeant;
and

. keep the big picture in mind while working on the detail.

JAD facilitation skills may need to be learnt as many of these skills will not come

naturally to someone. Training in group dynamics is essential for a JAD facilitator
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[Davidson, 1999].

Some authors suggest that it may be worth considering an independent consultant as
a facilitator in order to assure neutrality and avoid having the person perceived as being
biassed [Geier, 1996; Lockwood, 1989]. Wood and Silver [1995] maintain that the
person should be politically neutral.  This does not seem to be common in practice,
however. As Knowles [1995] reports, their research has shown that 89% of facilitators

were from the IT departments of their organisations.
4.1.4 The scribe

The scribe is the person who records the proceedings of the JAD workshop. In order to
do this the person will need to be more than a secretary as they will need to have some
knowledge of the modelling techniques and the subject matter [Geier, 1996]. The scribe
will need to learn to capture important decisions made, who made them and why they
were made. This documentation forms an important record of the session which can be

used for later reference.

The scribe works closely with the JAD facilitator to make sure that all decisions are
captured. All participants should be able to ask the scribe to ensure that a particular
point has been documented [Netmation, 1998]. @ The scribe should also act as a
sounding board and ask for clarity on any point that is not clear [Sims, 1998]. It may be
necessary for the scribe to use CASE tools in order to capture information. The person
should, in that case, be an expert in the tool as they will need to input the model as the

discussion progresses. The task of the scribe is not an easy one and should not be

underestimated.

4.2 THE JAD PROCESS

In order for the JAD process to be successful, the workshops must be properly planned,

executed, documented and acted upon. These steps in the JAD process will be
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described briefly below.
4.2.1 Preparation for the workshop

JAD workshops must be properly planned in order to achieve their goal. Some authors
divide the preparation into three steps, namely project definition, research and
preparation [Wood & Silver, 1995; Damian, Hong, Li & Pan, 1999].

During the project definition phase, the purpose, objectives and scope of the session
must be determined and agreed upon. The participants should be carefully chosen as
specified in the previous section. Each participant should be scheduled to attend and
should understand why they need to be there. They should thus all be talked to before
the JAD workshop [Geier, 1996]. This will increase their commitment to the project. The
JAD facilitator and the scribe must be assigned. Sometimes the job of informing the
participants of their role is assigned to the facilitator. Management commitment must
be gained for the project and for the time that the participants will need to spend in the
workshop [Gottesdiener, 1994].

Research is needed to determine what needs to be placed on the agenda and to
determine how work is presently being done [Wood & Silver, 1995]. Some of the user
requirements are explored. This research is then used to set up an agenda and a time
frame for the workshop [Gottesdiener, 1994]. Participants should be told of any reading

or other work that they may need to do before the workshop.

The preparation phase involves preparing everything that is needed for the JAD
workshop. The venue for the JAD session should be chosen. It is usually best if the
location can be away from the work environment of the participants so that they do not
get called out to deal with problems during the workshop [Wood & Silver, 1995]. The
actual room where the JAD session will be held is usually set out as indicated in Figure

4.2 [Carmel, Whitaker & George, 1993].
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White Board

‘ Facilitator

Figure 4.2: A typical JAD room

The participants sit in a horseshoe shape so that they can all see each other and the
board. Visual aids might be prepared and these might be put onto the walls around the
venue. Data projection or overhead projectors might also be used and should be

planned for. Logistics like food, transport and, if necessary, accommodation must also

be arranged.
4.2.2 The structured workshop

The workshop should be started in a positive way. Make sure that everyone understands
the objectives for the workshop. The ground rules for the session should be established

first. Some of these ground rules might be [Gottesdiener, 1994; Geier, 1996; Handley,
1998]:
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. All participants are equal. Managers should be prevented from dominating the

session, especially when the operational detail is being determined.

. Only one conversation will be allowed at once.
. No idea is bad - everyone should respect the ideas of the other group members.
. All speakers will be allowed to finish their thought without interruption. Everyone

in the group will become active listeners and try to listen without letting their
preconceived ideas interfere with their ability to hear.

. The group must accept responsibility for the deliverables.

. Off the target discussions will be limited but a record will be kept of any issues
that should be returned to at a later date.

. Everyone must be on time for each session of the workshop.

. Computer jargon should be avoided.
4.2.2.1 Working towards a common goal

The JAD facilitator should control the workshop. He or she should make sure that
participants stick to the agenda and work towards the agreed-upon goal. The facilitator
should not dominate the session him- or herself as it is the opinions of the users that are
sought, and not those of the facilitator [Geier, 1996]. JAD is a time-consuming activity
as it requires a number of key personnel to be available for an extended period of time.

The facilitator must, therefore, make sure that this time is used effectively.

4.2.2.2 Communication

The facilitator stands at the board at the front of the U of the horseshoe, in order to write
down decisions on the board while controlling the meeting. The users and the
developers should not be placed on opposite sides of the horseshoe as this will create
the impression of “us” and “them”. Separating participants will also help to reduce the

opportunities for people to carry on their own private conversations during the session.

IT personnel should try to be clear when asking questions and discussihg with users.
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They should try to avoid computer jargon. While users may pretend to understand what
they are talking about, it may be discovered later that they were covering for their

ignorance [Wood & Silver, 1995].

Simple diagramming techniques should be utilized in order to express the requirements.
Whatever technique is chosen, it should be one that is understood by both the users and
the developers [Geier, 1996]. The scribe should record the model as well as any side
issues for discussion later or detail that should be remembered. Users can get frustrated
with IT staff if they use models as a form of “computer jargon” to confuse them [Davidson,
1999].

Some of the JAD team members might be shy or withdrawn while others might be
dominating. This can cause problems for the facilitator who should be trained to handle
this. The problem is even more serious if the dominator is the boss of some of the other
team members or is the person responsible for the system. The dominating member
may be spoken to by the facilitator during a break. The idea behind JAD should be
explained to the person. It is even better to explain the concepts before the time so that
the problem does not occur [Wood & Silver, 1995]. The shy person may be asked direct
questions to try to foster his or her participation. While asking them the questions, the

facilitator may also have to try to stop the other people from answering them.

Another problem occurs when employees know their jobs well but have never before
been asked to communicate what they do to someone else. They may have difficulty
doing this in a way that is clear to the rest of the group. Again it is the job of the
facilitator to be patient and supportive to the group member and to persevere until the
team has a clear picture of the person’s work [Dodson, 1994]. In order to do this the
facilitator should have done his or her homework so that they themselves have enough

of an understanding of the system to ask the right questions of the person.

Listening to the other people in the team is important in a JAD session and this must be

stressed with the participants. Horowitz [1996] suggests that poor listening can add to
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the cost of systems development. IS people are notorious for poor listening. They tend
to race ahead and try solving the problem before they truly understand what is needed.
The facilitator can use the method of reflexive listening where he or she paraphrases

what the person has said in order to make sure that the person is understood by all.
4.2.2.3 Group dynamics

Group dynamics techniques are needed for inspiring creativity, solving disagreements
and handling communication within the group [Carmel, Whitaker & George, 1993].

Conflict is an important part of the design process. It can be educational if it is handled
correctly [Purvis & Sambamurthy, 1997].  Gottesdiener [1994] claims that “healthy
disagreement can be a source of creativity and strength to the whole group and should
be encouraged.” The success of the system could be related to the facilitator’s ability to
manage conflict and achieve consensus. The potential for conflict is especially high in
information systems that cross departmental boundaries, especially if political issues
mean that there is already tension between those departments. The conflicts should not
be ignored in order to get a workable system quickly as this may lead to a less useful
system. Purvis and Sambamurthy [1997] contend that the diverse perspectives of the
team members must not be stifled, their commitment must be maintained and group
cohesiveness should be encouraged while solving conflicts. This is not an easy task
and is another aspect of facilitation that may need to be taught to the facilitator.

Compromise is not consensus according to Constantine [1992]. Compromise tries to
find a middle road which may leave you with a solution that is worse than any of the
original alternatives. Consensus tries to take advantage of all the skills and experiences
of the members of the JAD team. Constantine gives some guidelines that can help with
this. He says that each of the team members should be persuaded that it is possible to
reach consensus and that it is more important to get the best design than it is to get their
preconceived idea into the result. Each idea must be judged on its own merits and

should not be seen a part of a point-scoring system where concessions made in one area
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are traded for concessions in another area. The facilitator is meant to guide this process
[Rettig, 1990].

Another skill that needs to be learnt by the team and fostered by the facilitator is the skill
of separating fact from opinion. The team must be able to get reliable information.
Opinions are not bad and are often useful but they should not be confused with facts and

true analysis [Constantine, 1992].

Group cohesion concerns the positive attitudes that the team members have towards the
group. It is the individual's sense of belonging to that group and his or her feelings
associated with being a member of that group. Group cohesion should be strengthened
as this makes the group more effective according to Jones and Harrison [1996]. They
found in their research that higher levels of perceived group cohesion led to increased

perceived IS team performance.

One problem with groups is that positive factors like group cohesion can force members
to be compliant with group positions and this can lead to the problem of group think. This
is where the group agrees because they feel that they should agree rather than because
they actually think that the decision is right [Gottesdiener, 1994]. One method of

overcoming this is to view the topic from another perspective in order to get new ideas.

4.2.2.4 Role of the facilitator

As can be seen from the above, the facilitator needs to be experienced in modelling
techniques, group dynamics, conflict management and other interpersonal skills in order
to achieve the best results from the workshop. A competent facilitator is essential to the
workshop but he or she cannot work alone. The scribe, the users and the IT
professionals must all be committed to the process and must be willing to learn the skills

necessary for promoting trust within the team.
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4.2.3 Post workshop

All documentation concerning the meeting should be published and distributed as soon
as possible after the meeting. This will enable the participants to check what has been
done and provide corrections to the scribe [Botkin, 1994]. The checking should be done
while the JAD workshop is still fresh in the participants’ minds [Wood & Silver, 1995].
Any corrections are consolidated into the document which is then redistributed to the

group until it is correct.

It is useful if a CASE tool has been used for the documentation as this can then serve
as a repository of the decisions taken. The repository, whether it be in a CASE tool or
some other form of documentation, will become the group memory for use during the

development of the system.
4.3 PERCEPTIONS AND RESEARCH OF JAD

Many claims are made about the effectiveness of JAD. Some of these claims are

[Gottesdiener, 1994; Purvis & Sambamurthy, 1997; Carmel, Whitaker & George, 1993]:

. JAD enables IT people to learn about the organisation while enabling users to
learn about technology.

. Communication is improved among users, designers and other parties.

. A better understanding of the requirements is achieved, thus realising a better

quality product.

. The creeping scope problem is reduced.
. Productivity is increased.
. The users sense of commitment and ownership is increased as their control over

the project is promoted using the JAD workshops.

. Cooperation, understanding and teamwork are promoted.
. Consensus is sought and managed more effectively.
. Users resolve their differences in the workshop rather than having the IT

personnel try to resolve any conflicts.

-84 -



Chapter 4 Joint Application Development

. The users are more satisfied with the system.

Few of these claims have been researched, however. As Carmel, Whitaker and George
(1993) say, most of the ideas for the effectiveness of JAD come from the study of group
dynamics, but these ideas have not really been researched much in the IT sphere. Only
two research studies on the effectiveness of JAD could be found in recent literature.

The first research study compares the effects of JAD and traditional design methodology
with regard to their perceptions of the design success [Purvis & Sambamurthy, 1997].

They looked at three perceptions of users and designers, namely:

. Perceptions with respect to the user-designer interactions:
. perceptions with respect to the effectiveness of consensus management; and
. perceptions with respect to user acceptance of the designs.

They found that there was significant indication that both users and developers agreed
that the JAD methodology promoted better interactions among the participants. This
included more user participation and influence, greater partnerships and improved
communication. The developers thought that JAD was superior in promoting effective
consensus management and user acceptance. The users did not have this perception,
however. There was no significant difference in the users perceptions of consensus

management and user acceptance between the JAD and traditional methodologies.

In trying to explain this, the authors suggest that the problem may be due to a number
of factors. The first is that the developers acknowledged that they were not very
confident in using the JAD method and had less experience with the method. The
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