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Abstract

In the area of information systems design it is important to select an appropriate

methodology in order to get an information system that functions as expected. The

perspective behind the methodology is seldom stated explicitly. The epistemology

that a methodology is based on has impacts on the design of the system. Therefore,

the process of selecting an appropriate methodology is important. The aim of this

work is to study how the process of metamodelling or metathinking is considered in

the area of information systems design.

Interviews and a study of the literature have been performed in order to investigate

the awareness of metamodelling thinking in the area of information systems design.

In the literature we found that only a small part dealt with the process of

metamodelling. The method engineering (ME) approach was found as a way of

thinking that seems to consider metamodelling thinking. We have evaluated ME

according to a synthesis of the works by van Gigch, Churchman, and Flood and

Carson. The evaluation has shown that ME deals with metamodelling thinking. In

order to improve the metamodelling thinking in ME, it is important to explicitly

define how ME considers the aspect of participation of motivated actors and the

iterative process. The interviews have shown that information systems designers use

some kind of metamodelling thinking, but they do not seem to be aware of the

process.

In an information system design process, it is important to shift perspectives from

reality to modelling, and to the metamodelling level, in order to apply metamodelling

thinking. Further work should be performed with the purpose of making the

information systems designers aware of the importance of applying metamodelling

thinking.

Keywords: Metamodelling, Information systems design, Methodologies, Method

engineering.
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1 Introduction

In most texts about design, the designing of a system is said to consist mostly of the

formulation of models (modelling) (van Gigch, 1991). van Gigch (1991) claims that

this cycle is incomplete and can lead to problems in design unless it does not also

include the perspective of metamodelling. One purpose of this work is to manifest

the importance of metamodelling thinking when designing information systems.

System designers who use the metamodelling level make reflections about why they

use a certain methodology. They make conscious reflection on which methodology

seems to be the best in a certain design situation. Furthermore, why it is suggested to

be the right methodology. They do not seem to take an interest in that all the time,

but they make reflections during their work.

In the area of information system design, it is important to use metamodelling

thinking where the perspectives in the design process shift from modelling to reality

and to the level of metamodelling (Malmsjö, 1998b). According to van Gigch (1991),

the metamodelling level is often omitted in systems design. The perspective shifts

between modelling and reality. When the systems designers do not use the

metamodelling level to reflect on the epistemological foundation of the methodology

in use, there is a risk that the system will not function as expected which could lead to

system failures (van Gigch, 1991).

In the early days of computers the process of information systems design was

distinguished by a pragmatic approach, where the overall aim was to get the different

systems to work together (Andersen, 1994; Avison and Fitzgerald, 1995). The process

did not have a well-structured foundation. The developers did not use explicitly

defined methodologies in their work. As the systems grow larger and the complexity

increased, the need for systematic methodologies became explicit. In the 1970’s the

system analysis were introduced (Andersen, 1994; Avison and Fitzgerald, 1995). This

was the first step towards constructing methodologies. The first methodologies were

technical and did not consider the users. The users were unsatisfied with the designed

information systems. This led to the evolution of soft systems methodologies, where

the human beings are in focus. This work deals with how methods or methodologies

are selected or built up in the design of information system.
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The starting point of this work is rather hypothetical. We are doubtful that it is usual

that a conscious metathinking takes place when information systems are designed.

The metathinking are captured by using the works of van Gigch (1991), Flood and

Carson (1993) and Churchman (1971). According to van Gigch, Flood and Carson

and Iivari and Maansaari (1998) little efforts are made to understand why a certain

method or methodology is selected or put together. The aim of this work is to see how

the concepts of metamodelling and metathinking are considered in the area of

information systems design. There are three objectives identified in order to deal with

this aim. The first objective is that based on an analysis of the concept of the

metamodelling and metathinking perspective, specify the meaning of metamodelling

and metathinking and the consequences of applying that approach. The second

objective is to study the awareness of metamodelling in the design process and how it

is applied, based on a literature study and on interviews. The third objective is to

accomplish an evaluation of how the metamodelling is applied. Based on that,

proposals for improving the applied process will be suggested.

1.1 Preview

In chapter 2 some core concepts are discussed and defined and an introduction to the

problem area is given. Chapter 3 describes the problem and here are the aims and

objectives of this work presented. In chapter 4 research methods are discussed and

the selected methods and techniques are presented. Chapter 5 deals with the

performance of this work: how the interviews and the literature study have been

conducted. In the following chapter 6 the materials are presented and the analyses are

in chapter 7. In chapter 8 the results are presented and in chapters 9 and 10 the

discussion, conclusions and future work are presented. At the end appendix A deals

with a deeper discussion of the concept of system and in appendix B the interview

questions are described.
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2 Background

This work deals with how methods or methodologies are selected or built up in the

design of information system. A starting point of this work is to give definitions on

important concepts, such as the concepts of methods and methodology. The starting

point of this work is rather hypothetical. We are doubtful that it is usual that a

conscious metathinking takes place when information systems are designed. The

metathinking are captured by using the works of van Gigch (1991), Flood and

Carson (1993) and Churchman (1971). According to van Gigch, Flood and Carson

and Iivari and Maansaari (1998) very small efforts are made to understand why a

certain method or methodology is selected or put together.

2.1 Information systems

In this section there are definitions and discussions that are related to the concept of

information systems. At first there is a discussion about the distinction between data

and information. The second part discusses what is meant by a system and an

information system. The last part deals with the distinction between method and

methodology.

2.1.1 Data and information

It is important to make a distinction between information and data in order to avoid

misunderstanding. Langefors (1995) defines data as something that refers to signs

used to represent some concept or component of information to somebody who

knows that concept. This mean that data are used to represent information, but data

are not information according to Langefors' infological equation, se below. Laudon

and Laudon (2000), define data as:

"Streams of raw facts representing events occurring in
organisations or the physical environment before they have been
organized and arranged into a form that people can understand and
use"(p. 7).

Their distinction between data and information is similar to Langefors' definition in

that the data are considered to be uninterpreted facts. Also Andersen (1994) defines

data as symbols or signs that carry un-interpreted facts. Langefors (1995) claims that

there is a problem when discussing information as distinguished from data, since, in
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order to describe information, it cannot be avoided to represent the information by

data. In order to clarify the distinction between some information and its data

representation, both items have to be represented by data.

In this text data has been defined as strings of raw facts (Laudon and Laudon, 2000),

uninterpreted signs (Andersen, 1994) and symbols or signs used to represent

something (Langefors, 1995). These definitions are quite similar to each other in that

data are considered to be uninterpreted signs of some sort. In this work data are

defined as uninterpreted facts represented by signs or symbols i.e. the alphabet. Data

are considered to be objective.

The word information is used with different meanings by different people and in

different contexts. In the mathematical theory of information Shannon states that

information is what we obtain when we get informed. The amount of information is

considered to be larger when the information is unpredictable and has a larger value

of surprise (Shannon and Weaver, 1949). In order to give a definition of the concept

of information, Langefors (1966 in Langefors 1995) introduces the infological

equation:

I = i (D, S, t)

I is the information obtained from the data D and the pre-knowledge S, by the

interpretation process i, during the time t. S in the equation, is in every case the result

of the total life experience of the individual. Every individual will not have the same

pre-knowledge and according to this, they do not receive the same information from

the same and even simple data. To be able to get information, a person must have

knowledge to be able to interpret the data and how to conceptualise the received

information. The equation describes a cognitive process where a user processes data

in order to transform it to information (Malmsjö, 1998a). Thus, information is data

interpreted by a human.

Information is in Laudon and Laudon's (2000) definition:

"Information is data that have been shaped into a form that is
meaningful and useful to humans." (p.7)

This implies that there have been some interpretations of the data in order to achieve

a meaning for an individual.
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According to Laudon and Laudon (2000), information is data that have a form that is

meaningful to humans; this implies some kind of transformation. Langefors (1995)

claims that information is data that have been interpreted and therefore has received

some meaning. The person does the interpretation according to his pre-knowledge.

The definition of information in this work is line with Langefors (1995). Thus,

information is data that have been interpreted based on the infological equation.

Information is therefore considered to be subjective due to the personal

interpretation. Data is in this context objective.

Now the first part of the concept of 'information system' is defined, the term

information. In the next section there is a discussion of what is meant by the second

part, the term 'system'.

2.1.2 System

System is in van Gigch' (1991) definition

" A system is an assembly or set of related items." (p. 30).

Langefors (1995) defines system as

"A system is a collection of entities together with relations among
them" (p 55).

These two definitions are similar. The elements of a system can be concepts, objects,

subjects or a combination of these three, as in a man-machine system. Thus a system

is an aggregation of living or nonliving entities or both. Through the relations the

entities are connected to form the whole of the system (van Gigch, 1991; Langefors,

1995). The entities are the components or elements of the system. These entities

could be systems themselves, in which case they are referred to as subsystems. In

most cases we can think of a larger or super-ordinate system that comprises other

systems and that is called the total system and the whole system.

Avison and Fitzgerald's (1995) definition of system has similarities with van Gigch'

and Langefors' definition. They mean that a system is parts with connections. A more

specified definition of a system is Andersen's (1994) definition, where a system is

considered as something where there is a pattern of behaviour. It is organised or in a

context. It is the opposite of something unorganised. Avison and Fitzgerald (1995)

discuss also the concept of system as a part of an information system that represents

a way of seeing the set of interacting components, such as people, objects and

procedures. All these entities must be within a boundary that separates those
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components relevant to the system, and those concerned with the environment

around the system. Miller (1995) states there is an input to the system, which is

processed within the boundary of the system. To be able to interact with the

environment of the system, there is an output from the system boundary (Miller,

1995). There are different levels of systems; lower levels are subsystems in a

superior system.

Ackoff (1981) has a definition of systems where the system is consisting of two or

more elements. These elements have to satisfy three conditions.

1.The behaviour of each element has an effect on the behaviour of the whole.

2.The behaviour of the elements and their effect on the whole are independent.

3.The elements are so connected that independent subgroups of them cannot be

formed.

Ackoff (1981) makes the conclusion that a system is a whole that cannot be divided

into independent parts. Two of a system's most important properties derive from this.

At first every part of a system has properties that it loses when separated from the

system, and secondly every system has some properties that none of its parts have.

The essential properties of a system taken as a whole derive from its interactions of

its parts, not their actions taken separately. This means that there are properties of a

system that are emergent. That is why, according to Ackoff (1981), a system that is

taken apart loses its essential properties.

All these definitions of what a system is have some fundamental attributes in

common. Avison and Fitzgerald (1995), Miller (1995), Ackoff (1978), Langefors

(1995) and van Gigch (1991) all state that a system has some kind of elements, parts

or units that are connected or have relationships, that they interact or communicate

and they have a purpose, aim or goal. A system is constituted of subsystems and the

system is in its turn a subsystem in a superior system. This is a very general

definition which could be used anywhere when we want to define what is a system.

But this general definition is not good enough; we need to be more specified. Both

Avison and Fitzgerald (1995) and Miller (1995) stress the importance of a boundary

for the system. We need to know where our system of inquiry has its boundary in

that we deal with the correct parts. Miller (1995) and Avison and Fitzgerald (1995)
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also state that there is an input to and an output from the system. It interacts with its

environment. Ackoff (1981) and Miller (1995) both stress the dependency within the

system. Miller (1995) states that the units are coupled; the state of each unit is

dependent on the state of other units. Ackoff (1981) states that the behaviour of each

element has an effect on the behaviour of the whole and their effect on the whole are

independent. The elements are so connected that independent subgroups of them

cannot be formed. Ackoff (1981) makes the conclusion that a system is a whole that

cannot be divided into independent parts. If the system is divided into parts and some

part is taken away the system is not the same, we have a new system.

The discussions above give us a general definition of system as something

constituted by parts with relations among them. These parts could be systems them

selves, subsystems. For this work it is important to stress that the parts could not be

taken away from the system, because the system is dependent of all its parts in order

to achieve the behaviour that is expected from this specific system. It is also

important to differentiate the system from its environment with a system boundary.

There are interactions between the system and its environment, the system gets input,

processes the input and gives output to the environment.

As Miller (1995) has stated there are several kinds of systems and in the next section

we will take a closer look on a certain kind of systems, we are going to discuss what

an information system is.

2.1.3 Information system

Information systems (IS) are to be conceived as systems dealing with information.

According to Langefors (1995) information systems should appear as systems of

information service, that provide the users with the information they need. An

information system is a system that consists of data and people, who are able to

interpret the data into information. An information system without any interpreters is

a data system (Langefors, 1995). Buckingham et a.l (1987; in Avison and Fitzgerald,

1995) define information systems as a system which assembles, stores, processes and

delivers information relevant to an organisation (or to society) in such way that the

information is accessible and useful to those who wish to use it, including managers,

staff clients and citizens. This definition of the tasks and purpose of an information

system is in line with the following two citations.
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Connolly et al. (1999) define an information system as:

"The resources that enable the collection, management, control and
dissemination of information throughout an organization." (p. 113).

Laudon and Laudon (2000) have yet another definition:

"Information system - interrelated components working together to
collect, process, store, and disseminate information to support
decision making, coordination, control, analysis, and visualization
in an organisation." (p. 7).
�

These three later definitions have a focus on what kind of tasks the system has to

fulfil to be able to serve as a resource of data. Langefors (1995) focuses on how data

are interpreted into information by the users. Information systems are designed to

provide relevant information to users in order to facilitate their daily work. An

information system is a human activity (social) system, which may or may not

involve the use of computer systems (Avison and Fitzgerald, 1995). The aim of an

information system in an organisation is, according to Avison and Fitzgerald (1995),

to provide facts useful to its members and clients, helping them to fulfil their efforts.

Andersen (1994) also describes an information system as a system or a pattern for

processing information. He and Langefors (1995) state that the system's most

important task is to distribute information among people.

A computer information system is purely a computer system where there will be

many manual aspects. The most important part of the information system is

humanbeings and the computer technology supports the system (Avison and

Fitzgerald, 1995; Langefors, 1995), in other words an information system is a system

with people who are able to interpret the transferred data into information.

Andersen (1994) gives characteristics in six points of what an information system is

and what it is expected to do.

1. It is a human construction and therefore is humans responsible of the

information system's functionality and they are able to change the system.

2. The information system is connected to a specific work task in an enterprise.

3. The information system transport information from one person to another and

in the meantime some processing of the information will take place.
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4. The system receive information and to be able to sort out the important

messages the system has to act according to rules, which are defined from the

intentions and purposes the system has.

5. It should manage the different steps of information processing. It should

collect, process, store, transport and present the information in an appropriate

way.

6. The processing of information could be both manual and done by machines.

If these points are met the information system has fulfilled its purpose as a good

information system. It has supported and increased the communication between

humans (Andersen, 1994). These six points could serve as a summary of the ideas

presented above about what an information system is and what it should do.

Langefors (1995) points out the system's most important task as to distribute

information among people. The definition of an information system in this work is a

mixture of the definitions that have been presented. Andersen (1994), Avison and

Fitzgerald (1995) and Langefors (1995) all stress the importance of humanbeings in

an information system. The most important about information systems in this work

is: there is no information system if there are not any humanbeings to interpret the

data into information (Langefors, 1995).

Information systems are designed according to some method or methodology and a

discussion of these concepts follow in the next section.

2.1.4 Method and methodology

When the definitions of method and methodology are compared, a conglomeration of

interpretations becomes obvious. The concepts of method and methodology are often

confused in the field of information systems development. Method often implies a

specific normative activity while methodology often means something wider and

deeper (Stolterman, 1991).

Brinkkemper (1996) defines the concept of method as:

"A method is an approach to perform a systems development
project, based on a specific way of thinking, consisting of directions
and rules, structured in a systematic way in development activities
with corresponding development products" (p. 275).
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Andersen (1994) defines method as a detailed description of how to solve a certain

problem. A method is more detailed than a methodology. According to Andersen

(1994), a method should be so described that two people who try to solve the same

problem get the same result, but many methods are defectively described in that the

designers have to relay on their judgement and experience to be able to use them.

According to Johnson and Galal (1993) a method is a procedure or set of rules for

achieving some end-result. A given method may have characteristics that argue for

its adoption within some particular issue-based methodology. A method can vary

considerably in nature, it could be similar to a prescriptive methodology or a method

could be similar to a technique. The difference is essentially of granularity- a

technique is finer-grained than a method.

In this work the term 'method' has the meaning of a way to work in a systematic way

in line with the definition by Andersen (1994) and Brinkkemper (1996).

Methodology is defined by Avison and Fitzgerald (1995) as a collection of

procedures, techniques, tools and documentation aids that can help the system

developers or the business users in their efforts to implement a new information

system. A methodology represents a way to develop information systems

systematically. A methodology should have a sound theoretical basis, although it will

be based on the 'philosophy', 'interests', viewpoint' 'bias' of the people who

developed it, for no one is completely objective (Avison and Fitzgerald, 1995).

Brinkkemper (1996) defines methodology as:

"The methodology of information systems development is the
systematic description, explanation and evaluation of all aspects of
methodical information systems development" (p. 276).

With this definition he restricts the term methodology to scientific theory building.

He also states that the misuse of the term methodology standing for method is a sign

of the immaturity of this field. Andersen (1994) defines methodology as a super

ordinate concept that is a framework for what is to be done. A methodology gives an

overview of what work has to be done and by whom. He states that some

methodologies are more suitable for development of a certain kind of information

system. Therefore, it is necessary to give a description of the properties of the

methodologies, to explicitly declare for which kind of information system this

methodology is suitable.
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According to Johnson and Galal (1993) a methodology offers an integration of a

number of tools with a number of techniques and methods for the application of

these tools. It may not prescribe a sequence of activities that suggest a particular life-

cycle-model. A methodology should be issue based (Johnson and Galal, 1993). It

should be so devised that it can address an explicit issue, in systems development,

such as ease of maintenance, correctness of code or acceptance by the user. A

methodology should be able to provide guidance on where it can be applied by

comparing the issues and quality goals, which the methodology supports with those

associated with the application to be developed. There has to be some rationale

behind the selection of tools.

In this work the meaning of methodology is in line with the definition made by

Johnson and Galal (1993) and Brinkkemper (1996). A methodology should provide

guidance on where it can be applied. It should be the systemic description and

evaluation of all aspects of methodical information system development. It is also

important, as Andersen (1994) and Avison and Fitzgerald (1995) have stressed, that

the methodologies should have the philosophical foundation explicitly stated so the

system designers can selected the right methodology for their current project.

There are authors that use the word method meaning methodology as it has been

defined in this work. In those cases the word methodology is used in this work.

There are several methodologies that in their descriptions claim to best support a

system designer to fulfil his intentions to make the best system as possible. The next

section gives a brief description on how the traditional development of an

information system is done.

2.1.5 Development of information systems

The work to develop or design an information system is an extensive process. There

are lots of people, many requirements, wishes and expectations involved in the work.

It is easy to miss, misunderstand or forget essential parts of these requirements and

wishes. The term 'life-cycle' indicates the iterative nature of the process, after a while

the systems in use were found to be inadequate and the process started again to

develop new information systems.
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Avison and Fitzgerald (1995) and Andersen (1994) mean that the systems

development life cycle (SDLC) is the basic information systems development

approach that provides the basis of many of today's well-known methodologies. In

the text below the references are Avison and Fitzgerald (1995) and Andersen (1994),

unless else is stated. The SDLC has six steps or phases in Avison and Fitzgerald's

version and Andersen's has an additional step: the liquidation. Here are the seven

steps in the SDLC:

1. Feasibility study

2. System investigation

3. Systems analysis

4. Systems design

5. Implementation

6. Review and maintenance.

7. Liquidation.

Feasibility study

An investigation is done in order to see if a project can be carried out given the

resources available in the organisation. The result from the feasibility study is a

report which purpose is to serve as support in the decision making how to proceed

with the project. The proposed system must be feasible in terms of being legally,

organisationally and socially acceptable, technically possible and economically

justifiable. The project will either continue or be put aside.

Systems investigation

In this phase a detailed investigation is made of how the current system or

application is working. The data items associated with the system are identified and

the resources, communication channels and destinations of data are investigated. The

work is done to achieve a correct picture of the system.
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Systems analysis

In this step the requirements of the new system are determined. The result of this

phase should be a detailed description of the requirements of the users of the new

system. The requirements should also be established to the users. The result of this

stage is a requirement specification. This document is essential for the success of the

new system.

Systems design

This phase leads to the design of the new system. The work includes developing the

system according to the user requirements; this also includes identifying hardware

and software alternatives. Here the design of both the computer and manual parts of

the system is done e.g. file structures; report layouts and user interface designs are

considered.

Implementation

In this phase the information system is built, the computer programs are written and

tested. The implementation phase involves coding, testing and making

documentation for the system. The old and new systems are running in parallel in the

beginning until the complete cutover is done. The system is implemented and

training of the users of the system is done.

Review and maintenance

In this phase the system is in full use. Review is done to evaluate of how well the

system conforms to the requirements and that the costs have not exceeded those

predicted. Problems and changes occurring are taken care of.

Liquidation

When the system becomes too expensive to maintain it will be liquidated. The

information in the system needs to be saved and secured and a description of existing

information must be done for the organisation's further work.

These seven steps cover the lifecycle for an information system. The last point, the

liquidation is often omitted in information system projects (Andersen, 1994). The
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idea of a lifecycle model implies, according to Andersen (1994), that when an

information system no longer is in use there should be a plan for its liquidation. This

plan deals with how the data and information in the system should be saved for

possible use in a new information system. Andersen (1994) stresses the importance

of saving the information from the liquidated system and the descriptions of the

saved information. The new information system or another organisation may need

the information from the liquidated information system.

In order to be able to design an information system as good as possibly, it is

important to select a suitable methodology. The following section discusses how the

methodologies are selected and gives a brief description of some of the

methodologies in use.

2.2 The selection of methodologies

It is important for a system designer to select the most appropriate methodology for

the project in order to make the information system as good as possible. As

mentioned above there are several methodologies on the market and it is not easy to

select the right one (Avison and Fitzgerald, 1995). In this section the distinction

between hard and soft systems methodologies is presented, how different

methodologies are exposed to the users, the process of selection and the problems are

discussed.

2.2.1 Hard and soft systems methodologies

There exist about a thousand different methodologies on the market (Jayaratna, 1994;

Avison and Fitzgerald, 1995; Iivari and Maansari, 1998). Some of these are rather

similar; they are variations of the same ideas. Some of the methodologies emphasise

human aspects during the development process of an information system (soft),

while other methodologies have a more scientific approach (hard). It is possible to

divide them into hard and soft systems methodologies. This distinction will be

explained below.

According to Flood and Carson (1993), hard systems methodologies consider the

selection of an efficient means to achieve predefined ends. Flood and Carson (1993)

describe and compare three problem-solving methodologies that agree with the

description of hard systems. A general problem solving methodology has a broader

application area than a specific methodology for designing information systems. The
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hard methodologies below are described in order to give a meaning to the concept of

hard approach. The methodologies are:

1.Systems Analysis which consists of the following steps:

-Problem analysis

-Generation of alternative solutions

-Evaluation and alternatives

-Selection of the optimal alternative.

2.Systems Engineering which consists of the following steps:

-Systems analysis

-Systems design

-Implementation

-Operation

3.Operations Research which consists of the following steps:

-Formulation of the problem

-Constructing a mathematical model

-Deriving a solution to the model

-Testing the model and evaluating the solution.

Flood and Carson (1993) mean that the most obvious link between the three

methodologies are the belief that any problem can be solved by selecting the

objectives and from different alternatives the optimal solution would be found. The

consequence of this way of working is that the users' perspective of the problem is

neglected. Their views of the problem are not considered at all. In the area of systems

engineering a holistic approach is adopted and there exist systematic guidelines, for

the two other methodologies mentioned a non-systemic approach is adopted where a

part of the system is studied. Flood and Carson (1993) claim that hard systems

methodologies are fundamentally based on means-end analyses.

When the problem is ill defined and complex a more appropriate methodology is the

soft systems methodology. The hard systems methodologies are unable to cope with

situations that give rise to complex organisational issues. Flood and Carson (1993)

continue the discussion to say that the main purpose of the soft system methodology
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is to consider different viewpoints and to generate a debate between the participants

in order to learn and understand, and to establish consensus. The methodology is able

to deal with the users' views and needs and has a holistic approach. They present the

SSM (Soft Systems Methodology) as a good work from soft systems thinking. Flood

and Carson's presentation is based on the work by Peter Checkland. Checkland

(1981; in Flood and Carson, 1993) specifies the following seven steps in the SSM:

• Stages 1 and 2; the problem situation is expressed as neutral as possible. This is

achieved by building a rich picture of the problem situation. This contributes to

the development of a set of different problem viewpoints. The emphasis is placed

on examining the structure and process and their interrelationship.

• Stages 3 and 4; the root definition of the situation is conducted by using the

CATWOE analysis. These stages also involve the conceptual models where a

comparison is made with what exists in the real world. The mnemonic CATWOE

stands for the following words and questions used in the analysis (Flood and

Carson, 1993, p. 112).

C: "Customer"-Who would be victims or beneficiaries of this system?

A: "Actor"-Who would perform the activities?

T: "Transformation"- What input is transformed into what output?

W: "Weltanshauung"- What view of the world makes this system meaningful?

O: "Owner"- Who could abolish this system?

E: "Environmental constraints"- What in its environment does this system take as

given?

• Stage 5; after an initial insight into the problematic situation has been gained, the

conceptual model is compared with the reality.

• Stage 6 and 7; feasible and desirable changes to structure, procedure, or attitude

may appear from the discussions. The first two are easy to change; they may

require the use of hard systems methodology.
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The SSM stresses the importance of humans participating in the problem solving,

their views and needs are important for the system design. The debate between the

participants is important in order for them to learn and understand, to be able to

establish consensus. The consequences of applying this approach are that the users'

views and needs are focused. It might be a little bit more time-consuming than hard

systems methodologies, but the result is considered to be better for the users. The

SSM also considers the environment of the problem, the context is important for how

a system is designed.

From the description of the hard and soft approaches, it is possible to conclude that

the soft systems methodologies are more suitable for information system design then

the hard systems methodologies. The soft systems methodologies appear to consider

the initial analysis as more important and emphasis is on human beings as necessary

participants in the design process. According to the discussion in previous sections

about data and information, according to the infological equation and the

characteristics of information systems, the human beings are fundamental elements

in the systems design.

When a system designer has to select a methodology for a project, the selection is

often difficult. The methodologies are exposed to the system designers, the users, in

varying ways. The next section discusses how the different methodologies on the

market are exposed to the users.

2.2.2 How are the methodologies exposed to the users?

Goldkuhl (1994) gives a description of what a methodology is and what it ought to

give to the user. Methodologies are knowledge on a general level but they are used in

specific situations. A methodology, he states, should guide the actions during the

design process. All methodologies are founded in some epistemological perspective

that is more or less explicit. When the methodology is in use the perspective should

de obvious (Goldkuhl, 1994).

There are problems with how the epistemological foundation is exposed to the users

of information systems design methodologies. According to Nilsson (1995) when

studying handbooks of systems work the perspective behind the methodologies is

seldom described. If there is something written it only gives a fragmentary picture.

The methodology developers do not explicitly give the perspectives that have

influenced their work.
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Another kind of problem is when the methodologies are described in such a way that

they give an air of being more usable then they actually are (Andersen, 1994).

Consider this hypothetical example where a methodology is said to be user-oriented

but in reality it is a hard methodology. The methodology designers try to follow a

trend in information system development where the fashion word is 'user-oriented'.

The methodology is sold under false premises.

Andersen (1994) says that it is necessary to give a description of the methodologies,

to explicitly declare for which kind of design situation this methodology is suitable.

It is important so the system designer can select the right methodology for his current

work.

From the presentation of the methodologies the selection is done. Some of the factors

that are important for selecting a methodology are discussed in the next section.

2.2.3 The process of selection

To define what is considered as a good methodology is not easy due to the

dependency of situations and contexts. A methodology that is suitable for a design

situation may not be good for another. Yolles (1999) discusses how to judge an

intervention strategy to be satisfactory. An intervention strategy could be applied in

the area of information systems development, because the process is considered as a

transformation work. He uses five criteria identified by Checkland and Scholes

(1990) from the Soft System Methodology (SSM) to judge the satisfaction.

The five criteria are:

1. Efficacy (Do the means work?)

2. Efficiency (Are minimum resources used?)

3. Effectiveness (Does the change help the attainment of longer-term goals

related to the owner's expectations?)

4. Ethicality (Is the change a moral thing to do?)

5. Elegance (Is the change aesthetically pleasing?)

If a judgement is made that the five criteria have been fulfilled, then a satisfying

view of the intervention strategy has been achieved (Yolles, 1999). The perspectives

arise from both experiences and beliefs about the world. It is our beliefs if we do not

have enough knowledge about a situation, the situation is then experienced as unclear
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or uncertain. It is complex. It is important to notice that the conditions for

methodologies change due to dynamics in the environment.

These five points presented above, are in this work believed to not have the same

impact on the selection of methodology in real life. In this work the first two are

considered to have more impact in the real world. The economical benefits are often

considered as more important than ethical considerations.

The foundation of the methodologies is seldom described according to Nilsson

(1995). If there is something about perspective, it often gives only a fragmentary

picture of the foundation behind the methodology. This is, according to Nilsson

(1995) due to difficulties for designers of methodologies to be able to raise their eyes

and highlight their own values, principles and views that have influenced the design.

Nilsson (1995) suggests that a constructive way is to perform a metamodelling of the

concepts and intentions of a methodology to make it more transparent. If this is done

then the designers who use the methodology in their work know what the

foundations the methodology has. Based on a clear deduction of concepts and

intentions, it is easier to select the most appropriate methodology for their projects.

To work with information systems development is not only an engineering task, it is

also a design task (Stolterman, 1991). In an engineering process every step and

rationale can be explicitly described, it can be considered as a hard process. The

development process requires a lot of creativity from the developers; therefore, does

Stolterman (1991) use the word designers instead of developers. The design process

has a hidden rationale that cannot be explicit described, it can be considered as a soft

process.

As a system designer you choose to work according to a certain or an assembled

methodology, if you use any at all. Method engineering deals with how to help the

system designers to select the 'right' methodology or parts of methodologies. The

application area for method engineering is the development of information systems

methodologies. In the next section this approach will be described.

2.2.4 Method engineering

In the field of practical information system design the need for more flexible

methodologies has forced the professionals to adapt methodologies that are created

for a general problem or system, this way of working is called method engineering

(Brinkkemper, 1996). According to him the area of methods and tools is lacking a
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proper framework for research. Methodologies are being developed and employed

over the years, but structure to take stock, generalize and evaluate is needed.

Brinkkemper (1996) therefore introduces the term method engineering to provide

such a structure.

"Method engineering is the engineering discipline to design,

construct and adapt methods, techniques and tools for the

development of information systems."(Brinkkemper, 1996, p.276)

Method engineering is dealing with all engineering activities related to

methodologies, techniques and tools. The term engineering, in method engineering is

an inheritance from the mechanical engineering, which was introduced to describe

the construction of working methodologies in factories. In order to avoid

misunderstandings the name method engineering is used in this work. The word

‘method’ in the name method engineering is here considered to mean the same as

methodology, which is defined in section 2.1.4.

An essential part of method engineering is the development of situational

methodologies. Selecting and combining (parts of) methodologies is one of the main

topics in the field of ME (Punter and Lemen, 1996). According to Brinkkemper

(1996) is a situational methodology an information systems development

methodology tuned to the situation of the current project. He says that the

engineering of a situational methodology requires standardised building blocks and

guidelines, so called meta-methodologies, to assemble these building blocks. This

needs a methodology base from which several complete methodologies can be

selected, and coherent parts of methodologies so called methodology fragments. The

methodologies in the methodology base are well defined and established in use. A

configuration process should guide the assembly of these building blocks into a

situational methodology.

Method engineering represents the effort to improve the usefulness of systems

development methodologies by creating an adaptation framework whereby

methodologies are created to match specific organisational situation (Baskerville,

1996). The goals of this adaptation framework include at least two possible

alternative objectives according to Baskerville (1996).
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The first objective is the production of contingency methodologies, that is, situation-

specific methodologies for certain types of bounded organisational settings. This

objective represents method engineering as the creation of a multiple choice setting.

For example, in a systems consulting-firm situation, method engineering might be

used to create a number of alternative predetermined methodologies, and each new

client's situation might be analysed to select one of the methodologies, which would

be most appropriate to use (Baskerville, 1996).

The second objective is one in which method engineering is used to produce

methodologies 'on-the-fly'. Each systems development project begins with a

methodology definition phase where the development methodology is invented on

the spot. In this second objective, method engineering is a mechanism for coping

with the uniqueness of each development setting. Organisational change is involved

because it contributes to this uniqueness. The mechanism operates by lifting the

systems structures to a higher (third) level of abstraction, such that the actual

development structures become "selectable" (or definable), and importantly, the

determination of these selections itself becomes more highly structured (Baskerville,

1996).

This way of working to select methodology fragments from already defined

methodologies into situational methodologies needs a helping tool. In the method

engineering this is taken care of by the use of CAME tools, Computer-Aided Method

Engineering. There are three functional components in this tool, the methodology

administration tool, the methodology assembly tool and the generators, provide

complete support for the methodology configuration process (Brinkkemper, 1996).

The ME use CASE and CAME- tools as aids. The discussions of how CASE and

CAME- tools are constructed are not essential for this work, for further reading see

Dahanayake et al. (1996) and Srinarayan and Arun (2000).

Traditional methodologies for information systems development have a general

purpose that has to be tuned to the situation at hand (Odell, 1996). Comparing and

selecting an approach from this multitude of methodologies is confusing and

difficult. To complicate things further, numerous methodologies exist for information

systems development each with its own set of tools and techniques. To aid in this

selection, various comparison standards have been proposed. Some approaches

attempt to harmonise several methodologies forming yet another rigid methodology.
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Other methodologies provide a choice of options, or paths, that the user can select

depending on the circumstances. An information system project can, according to

Harmsen et al. (1994; in Odell, 1996) select from three basic methodological

approaches: the flexibility, the controlled flexibility and the control.

Flexibility without control can hardly be considered a methodology, since any

systematic and coordinated approach to establishing work methodologies is absent.

For such an approach to be systematic and coordinated, it requires method

engineering. Adapting a methodology to the needs of a particular project is called

situational methodology engineering.

Method engineering has various degrees of flexibility, from the use of a rigid

methodology to modular methodology construction. According to Odell (1996) there

are five degrees of flexibility.

1. Use of a rigid methodology. At one extreme, using a rigid methodology

only permits virtually no flexibility. Such methodologies are based on a

single development philosophy and thus adopt fixed standards,

procedures and techniques. Project managers are typically not permitted

to modify the methodology.

2. Selection from rigid methodologies. Instead of permitting only one rigid

approach, this option allows each project to choose its methodology from

one of several rigid methodologies. This makes possible the selection of

an approach that might be more appropriate for the project.

3. Selection of paths within the methodology. Many methodologies permit

more flexibility by providing a choice of predefined paths within the

methodology. Typical development paths include traditional and rapid

application development.

4. Selection and tuning of a methodology outline. This option permits each

project to both select methodologies from different approaches and tune

them to the projects needs. An automated tool best supports this option.

5. Modular methodology construction. One of the most flexible options is to

generate a methodology for a given project from predefined building

blocks. Each building block is a methodology fragment that is stored in a

methodology base. Using rules, these building blocks are assembled on a
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project's profile. The result is an effective, efficient, complete and

consistent methodology for the project. An automated tool is

recommended for this option.

CAME tools automate and control the application development processes, enabling

the methodology engineer to develop fast, fluid and flexible processes. These tools

should, according to Odell (1996), increase planning, management and development

efficiency by providing tighter controls overreach development project as it evolves.

CAME tools ensure that methodologies are designed to be reusable and can be

continually revised and improved through integration of best practices from previous

projects.

For method engineering, it is important to explicitly declare the epistemological

foundations of the methodologies and methodology fragments in the methodology

base to prevent problems. It is also necessary to establish coherent criteria for the

categorisation of the methodologies, as well of the projects so the CAME tools can

support and coordinate the tailoring of methodologies.

In the next section problems in the field of information system design are discussed.

2.2.5 Problems in the context

There are certain problems with adopting a methodology so it could be used in the

best way, according to Avison and Fitzgerald (1995). They state that if the users are

allowed to take part in the design of information systems they are not taking an

active role in the developmental work. Instead they give the IT personnel free hands

to design the system, the coming users do not participate in the process. On the

contrary, when the users are not invited to participate in the design process they are

reluctant to use the new information system.

There are many methodologies on the market to select among and they are not well

defined as to their epistemological foundation (Avison and Fitzgerald, 1995; Nilsson,

1995). The epistemological foundation considers the nature, acquisition and

constitution of knowledge e.g. what knowledge is and how it can be communicated.

It often is difficult to select the best methodology for a certain project for system

designers. (See section 2.3.3 for further discussions about selecting a methodology.)

It is difficult to define what is a good methodology. Andersen (1994) states that some

methodologies are more suitable for development of a certain kind of information
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system, therefore it is necessary to give a description of properties of the

methodologies, to explicitly declare for which kind of information system this

methodology is suitable. In reality this is not true, the methodologies are sometimes

described as being better than they actually are.

In the next section some of the core concepts of systems theory are discussed.

2.3 Systems theory

Systems theory is an approach to the analysis of organizational behaviour that

emphasizes the necessity for maintaining the basic elements of input-process-output

and for adapting to the larger environment that sustains the organization (Gibson,

Ivancevich and Donnelly, 1985). The concept of metathinking and metamodelling in

systems theory is discussed by e.g.Churchman (1971), van Gigch (1991) and Flood

and Carson (1993).

In this section we define and discuss some core concepts of systems theory. We start

with model and modeling next paragraph is the concept of abstraction and the last

deals with theories of metathinking.

2.3.1 Model and modelling

We start this section with discussing what a model is and what is meant with

modelling. When we are working with information systems the use of models is

essential for us to be able to deal with complex things. The models simplify the

efforts to deal with a complicated reality. A model is output obtained from the

process of modelling according van Gigch (1991). A model is a representation of

something; it is an abstraction in Avison and Fitzgerald's (1995) definition. It is not

easy to define concepts according to the misuse of words. Andersen (1994) uses the

word 'model' to mean methodology in order not to mix the words method and

methodology, see discussion about method and methodology in previous chapter.

When a model is constructed/designed the designer has abstracted the relevant

properties from the reality and excluded the unnecessary ones; he has made a

representation. A model is used in order to simplify the reality (Avison and

Fitzgerald, 1995). There are different kinds of models depending on what is

modelled. Architects make different models of the same object. They make

blueprints, sketches and even built up constructions to give other people a possibility

to see their ideas from different perspectives. There are similarities in the process of
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information systems design. The designers of an information system make different

models of the enterprise that is getting the computerised information system. There

are needs for conceptual models, data models, and state-events models etc. to capture

the structure of the organisation. A model is a representation of the real world where

the essential properties have been abstracted.

The process of producing these models is termed modelling. Since the development

and design process needs models of different kinds e.g. data-flow diagrams, state-

event diagrams and user interaction descriptions, the process of modelling is done in

several ways. These different forms of modelling have the abstraction in common.

The modeller derives essential properties from the things (physical and non-physical)

that are modelled (van Gigch, 1991; Avison and Fitzgerald, 1995). Modelling is one

of the components of system design by which the real world is given a representation

to facilitate decision-making and problem solving. The metamodelling deals with the

epistemology of modelling (van Gigch, 1991), see below. At the higher level, the

metalevel, it is decided what should be considered as essential properties to model.

When we model we derive the essential properties from the reality. The result of the

process of modelling is an abstraction of the thing that has been modelled. In the next

section the term abstraction is discussed.

2.3.2 Abstraction

When we model we need to derive the interesting parts of the thing we want to

model. We abstract the essential properties. Abstraction can be viewed as a process

where we aim to isolate distinguishing characteristics and find commonalities among

objects, situations and processes in the world. The process of abstraction is used to

simplify complexity and therefore it is possible to solve different problems. There are

many definitions of the concept of abstraction due to the dependence of context. van

Gigch (1991, p. 234) gives four definitions of this concept:

1. 'Abstract: To isolate or separate certain characteristics from all others.'

This means to make a choice to view certain properties of something and to

isolate them from each other, and to focus on essential characteristics and

thus define conceptual boundaries. The choice depends on knowledge and

perspective. According to Langefors (1995) people have different pre-

knowledge, which means that two persons do not necessarily have the same

abstraction.
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2. 'Abstraction: Finding commonalities.'

In this sense abstraction is a way to sort out the world around us. It is a way

to see similarities between objects and to be able to categorize them based on

resemblance.

3. 'Abstraction: Finding the general and universal.'

This means to be able to find common knowledge, to see commonalities.

Characteristics those are common in a way that they can be applied in

different domains, in that they can be abstracted to form a more general idea.

4. 'Abstraction: The antithesis of analysis.'

Analysis is the reductionist methodology of investigation in which a complex

system is broken down into its components. When abstraction is used the

focus is one the whole rather than on the parts, a holistic view is used.

Booch (1994) defines abstraction as:

"An abstraction denotes the essential characteristics of an object

that distinguish it from all other kinds of objects and thus provide

crisply defined conceptual boundaries, relative to the perspective

of the viewer."(p. 41)

This definition has similarities with the perspectives in van Gigch' (1991) definition

above. The similarities are that the essential properties or characteristics are derived,

the finding of both the general and specific and the abstraction is done relative the

perspective of the viewer.

What is considered as essential details or parts depend on what kind of perspective

the person who makes the abstractions have. Thus, the purpose of the abstraction

defines what are the essential properties. The danger with abstraction is that essential

details could be left out and as a consequence the abstracted model might not work as

expected (van Gigch, 1991). According to van Gigch (1991) and Booch (1994) we

form a hierarchy of abstractions when we model and metamodel, we make models

out of models. In this work abstraction is considered to mean the work to derive and

view certain properties of something and to isolate them from each other, and to

focus on essential characteristics and thus define conceptual boundaries. What are
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considered to be essential properties depend totally on the perspective of the person

who makes the abstraction. The work's epistemological foundation determines the

perspective and what the purpose of the abstraction is.

In the next sections the concepts of metamodelling, total systems intervention and

inquiring systems are discussed. They all deal with some sort of metalevel where the

epistemological values have their foundation.

2.3.3 Metathinking and metamodelling

An inquiring system has a philosophical foundation and different systems have

different foundations. Inquiry is an activity, which produces knowledge and in turn

knowledge can be considered as a collection of information (Churchman, 1971). The

history of epistemology can be regarded as a description of how learning can be

designed and how the design can be justified, instead of regarding the history of

epistemology as a description of how men learn and justify their learning. When

reading older texts, it is sometimes appropriate to transform them to another context

(to transform them from one philosophical aim to another). Churchman (1971) says

that his system is not an exact account of how each philosopher conceived the theory

of knowledge; rather, it is a reconstruction of the philosophers' ideas in the language

of an inquiring system. He translates the different ideas to the design process.

Churchman (1971) presents five different epistemological foundations for an

inquiring system.

Leibnizian

This type of systems is the archetype of formal, symbolic systems and it is best

suited to deal with well-structured problems, that can be modelled and for which

there exists analytical formulations with solutions. This kind of systems can be

described as dealing with operational analysis, algorithms and formalism (hard

systems).

Lockean

These systems deal with rationalism and experience. According to Locke the

experience is everything. This system represents the methodologies of inquiry that

validate truth through consensus and through direct observation and experience (Van

Gigch, 1991).
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Kantian

The Kantian inquiring system combines the formulation of a model with the

empirical validation of evidence; it combines the Leibnizian approach with the

Lockean. The system designer has to look at a problem from as many as possible

views to get a good as possible insight. This type of system is suitable for ill-

structured problems that do not admit clear consensus or a formal approach.

Hegelian

Hegelian inquiring system has its foundation in the dialectic development process. It

seeks to obtain the truth by a direct confrontation of thesis and antithesis, from which

a synthesis can be sought. The aim with the search for synthesis, with confrontation

and test, is to get deeper and better insights. To be able to get something that is more

than thesis and antithesis together, to get synergy and emergence.

Singerian

For the Singerian inquiry system facts and rules are changing and have to be tested

and validated continuously. Issues of science always remain open to question (van

Gigch, 1991). The questioning attitude is due to the fact that no one ought to trust the

facts and rules. The reason for that is that the society changes continuously. We live

in an ever-changing world.

The use of these epistemological foundations has implications for the information

system. The design process for the different information systems will be different.

When a Leibnizian and a Singerian inquiry system are compared, there is a big

difference between them. The Leibnizian is a hard system approach where complex

and fuzzy human relations are not treated. The Singerian system is a soft system that

deals with humans and the dynamics in the changing society. We shall have this in

mind when the metamodelling according to van Gigch (1991) is described. Here the

epistemological foundation impacts how the modelling is done.

Metamodelling is concerned with the sources of knowledge and the study and

validation of the methodologies of reasoning of modelling. In turn, metamodelling

receives its epistemology from the paradigm of the discipline. Metamodelling
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constitutes one of the three components of system design (van Gigch, 1991) the other

two are modelling and reality. To be able to make models and to metamodel the

designer has to make an abstraction of the reality that is modelled.

Modeling and metamodeling take place on two different levels of abstraction.

Modeling is one step or one level removed from reality. On the other hand,

metamodelling consists of setting requirements for modeling, i.e. establishing

guidelines for the process of representation and deciding what methodologies should

be used to obtain it. Metamodelling is thus to steps or two levels from the real world

from which we started, Figure 1.

Reality

Metamodelling

Modelling

Figure 1. The three levels of system design, van Gigch (1991).

van Gigch (1991) stresses the importance of improving the awareness of system

designers about the important, but often omitted, role of metamodelling. In most

texts, system design is said to consist mostly of the formulation of models

(modeling). van Gigch (1991) claims that this cycle is incomplete and leads to faulty

design unless it also includes the perspective of metamodelling.

The distinction between modelling and metamodelling can be explained in the

following way according to van Gigch (1991). Modelling is the process of converting

our perceived view of reality into a representation of it. Metamodelling is the process
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of specifying the requirements to be met by the modeling process or establishing the

specification, which the modeling process must fulfill.

Modelling or to model implies that the modeler abstracts properties from things in

the physical world in order to obtain a representation of the physical world, in order

to be able to deal with the inherent complexity in the physical world. It is easy to

conceptualize that the model stands at a higher level of abstraction than the things

from which the properties are obtained. This process of abstraction can be applied to

modeling it self, to obtain a model of the modeling process which we call a

metamodel.

The concept of metamodelling, according to van Gigch (1991), is the level where the

epistemological and ontological thinking takes place. When an information system is

designed, the work usually takes place on the level of system design and on the level

of modelling (Figure 1). van Gigch (1991) claims that most system designers and

developers do not have the right perspective to their work. In order to achieve the

best conditions for designing a system, the designers should take a step higher into

the next level of abstraction, to the level of metamodelling to achieve a holistic view.

van Gigch (1991) argues that often designers have a reductionist view. They just

look at a small part of the system. This way of working could cause trouble for them

later on. The system may not work and behave as expected. Instead the designers

should have both a holistic and reductionist view. They ought to look at the parts as

well at the whole system to be able to achieve a solution that is as good as possible.

System designers who use the metamodelling level make reflections about why they

use a certain methodology. They make conscious choices about which methodology

is the best suited for this situation, why it is suggested to be the right methodology, if

there are any alternative ways of thinking and working that could be better. They do

not think this kind of thoughts every minute but they make these reflections during

their work.

van Gigch' (1991) ideas with a metamodelling level where the epistemological

foundation for the modelling is formulated have similarities with the

metamethodology that is discussed in the next section, which is the Total System

Intervention.
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2.3.5 Total System Intervention TSI

Flood and Carson (1993) discuss a new way of thinking in the area of problem

solving which is applied in the area of systems theory. This idea is called 'Total

System Intervention' (TSI) and can be described as a way of working to achieve the

best solution to a problem or to design an information system, considering that the

selection of a methodology is an important aspect. During the time people have

worked with designing and developing different information system, there have been

discussions about how to work, which approach leads to the best solution etc. Flood

and Carson (1993) state that it is wrong to try to develop and work according to a

super-methodology that is supposed to solve all kinds of problems and it is equally

wrong to work with a pragmatist's heuristic, trail-and-error approach. The isolationist

approach, the use of only one methodology for all kind of problems, is not good. It

splits up the field into small parts, and it also supports a reductionist approach. Any

approach should consider the social consequences of a design. The pragmatic

approach does not consider that. There is a chance that things go wrong and a risk to

damage other citizens if the system fails (Flood and Carson, 1993). They therefore

claim that we need to retain rigorous and formalized thinking, and in line with this

there is a need for a range of problem-solving methodologies. The new with TSI is

that all kinds of different methodologies, both soft and hard ones, are available for

the system designer or problem solver. The difference to the pragmatist tool kit is

that in this ‘toolbox’, all methodologies are wholes that belong together and their

philosophical foundation is explicit. The methodologies are classified according to

what problems are they best suited to solve. The designer or problem solver has to

select a methodology according to how the design or problematic situation is

characterised. TSI is considered to be a metamethodology (Flood and Carson, 1993).

There are three phases: creativity, choice and implementation to be worked with in

parallel. The phases all require maximum participation of involved and affected

people (Flood and Carson, 1993).

During each phase it asks for continual references, both back and forth. The question

of which methodology when, may be answered by this framework. The TSI has a

holistic approach that makes it easier to select the 'right' methodology. Flood and

Carson (1993) state that the pragmatic approach fails to say which methodology

when, because it uses a trail-and-error approach. The isolationistic approach is not
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good either, because it uses only one methodology that is said to be the methodology

that can deal with all kind of problems. The different spokesmen claim that their

methodology is the best. This kind of arguing splits up the field.

This way of thinking, as Flood and Carson (1993) have put it, with a level above the

actual modelling level have similarities with the idea of metamodelling introduced by

van Gigch (1991). The designer has to make reflections about why he is using a

certain methodology, if it is the best methodology for this particular problem, if the

methodology has the right epistemological foundations etc. Churchman (1971)

discusses the importance of what epistemological foundations we have for our way

of working. It is important to reflect on what fundamental principals a design process

should rest on. If the developer disregards to make these reflections and use the tools

by chance, the functionality of the system would probably not be as expected.
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3 Problem definition

In the area of information systems design, it is in this work assumed that many

designers apply methodologies without considering whether they are suitable for the

design conditions or not. There is a risk that things will go wrong and a risk to

damage other citizens if the system fails (Flood and Carson, 1993). Therefore is it

necessary to highlight that one must reflect on the design situation and try to analyse

'Why am I applying with this methodology? Am I, as a designer aware of what

epistemological foundations this methodology has?' van Gigch (1991) states that

most information systems development takes place in the two stages; modelling and

systems design. The third stage in his model; the metamodelling is omitted. He says

the information system designers do not reflect on what epistemological and

philosophical foundations the methodology they use has. To avoid that designers

perform their work without reflecting on what they are doing, it is necessary to have

one moment’s reflection, for the designers to be able to design the best information

system, the use of meta-thinking is necessary. The designer has to make reflections

on why he is using a certain methodology, if it is the best methodology for this

particular problem, if the methodology has the right epistemological foundations etc.

Churchman (1971) discusses the importance of what epistemological foundations we

have for our way of working. It is important to reflect on which fundamental

principal a design process should rest on. If the developer does not reflect on these

matters, but instead uses the tools by chance, the functionality of the system would

probably not be as expected.

3.1 Aims and objectives

The aim of this project is to see how the process of metathinking and metamodelling,

according to Churchman (1971), van Gigch (1991) and Flood and Carson (1993), are

considered in the area of information systems design. To reach this aim there are

three objectives to be worked with.
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Objective 1: Based on analysis of the concept of the metathinking/modelling

perspective, specify the meaning of metathinking/modelling and the

consequences of applying that approach.

Objective 2: Based on a literature study and on interviews, study the awareness of the

process and how it is used.

Objective 3: An evaluation of how the process is applied will be made. Based on

that, proposals for improving the applied process will be suggested. If

the awareness is low, the work will focus on developing a way to

perform metamodelling thinking in the area of design of information

systems.
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4 Method

In this section different research methods are discussed. Short descriptions and brief

evaluations of possible methods are presented and then the selected methods are

discussed.

4.1 Possible methods

When a researcher is planning his or her project great efforts are often made to select

the most appropriate research method. In the literature several research methods are

presented, see for instance Dawson (2000), Patel and Davidson (1994) and

Shaughnessy and Zechmeister (1994). Short descriptions and brief evaluations of

some of the research methods are given. The discussed methods are action research,

experiments, surveys, case studies and literature studies. The discussion on methods

that will follow is based on Dawson (2000) if not else is stated.

In action research the researcher is participating in the work to solve a problem or

change a situation. It involves e.g. working in an organisation and evaluating the

results. This method is used in order to gain a greater understanding of practice over

a period of time. There is a problem for the researcher to not get to engaged with the

action itself and forget to observe.

In psychology it is common to use experiments of different kinds. The experiments

could be done in laboratories or in the real word. In this work it is not interesting to

do experiments, because we are not interested in setting up situations where the

behaviour is studied.

Surveys are very useful in research work. There are different ways of conducting

surveys. One technique is to do questionnaires, they are like written interviews. A

questionnaire reaches many persons, but the persons are often reluctant to answer.

They are suitable for research where the focus is to study attitudes. They do not

reflect why people think as they do, which is important in this work; therefore this

technique is not applicable in our case. The other technique used for surveys is to

perform interviews where the interest is how people think, what opinions they have,

why they think or do something etc. This is a suitable research method for this work;

since we are interested in how people think and why they think and act as they do,

further discussion, see below.
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Case studies are a variant of observation. A person, a group or an organisation is

followed during a long time through observation and is tests. This method is used to

study special single cases.

Literature studies differ from the previous discussed methods. A literature study does

not include any subjects. The material comes instead from books and articles. The

documents are studied and analysed and the ideas in the documents are discussed.

This seems to be a suitable method for this work.

4.2 Selected methods
The chosen methods to deal with the specified problem in this work section are a

survey by the use of interviews and a literature study. The aim of this work is to

study how the process of metathinking, are considered in the area of information

systems design. It is necessary to study the literature and to find out if system

designers are aware of metamodelling thinking and to interact with reality to see if

they use it. Therefore, a combination of literature study and interviews is suitable to

cover both areas. To perform case studies or observations are not considered suitable

for this work, because these methods do not give information about how people

think, and they are time-consuming. Another time-consuming method is action

research, which requires the researcher to learn the action, become a part of the

group and then evaluate the actions. It is a method for projects that are scheduled for

a longer period then this work. Questionnaires are not used in this work mainly

because they are more useful for investigating and measuring attitudes.

4.2.1 Interviews

When making interviews, there are many things to think about in order to make the

interviews as good as possible. Patel and Davidson (1994) discuss the degree of

standardisation and structuralism of interviews. According to them, standardisation

of the interview is when the questions are the same and in the same order. Structure

of the interview deals with in what way can the interviewees interpret and answer the

questions according to their experience and approach. An interview with low degree

of standardisation is when the interviewer formulates the questions during the

interview and asks the questions in that order that is appropriate to the person being

interviewed. When an interview has a high degree of standardisation the same

questions are asked in the same order to every interviewed person. The degree of
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structuralism deals with in what way the interviewees are allowed to answer. If the

question only can be answered with a yes or a no it has a high degree of

structuralism, the answers are restricted. The opposite is when the interviewed person

can answer the question in his own words. These answers are hard to predict and the

interview has a low degree of structuralism (Patel and Davidson, 1994).

As with all research including human subjects there are difficulties. When a person

accepts to be interviewed, there could be problems with how he answers the

questions. The interviewee tries to answer in a way he expects the interviewer wants

him to answer (Shaughnessy and Zechmeister, 1994). There are interviewees that are

not influenced by this and there are others who deliberate try to please the

interviewer. Another problem when interviewing people is that they may be

suspicious and reluctant to answer. The researchers have to be aware of these two

problems and try to make the interviewee feel comfortable and have a conversation

instead of asking questions and wait for answers.

For the researcher who is going to make interviews, there are many things to be

aware of and to decide about. At first there is the question of how the interviews are

designed, if it is a structured or unstructured interview or a combination of these.

Secondly what kind of persons are going to be interviewed, how are the people

chosen: randomly or are they selected and how many should participate? How is the

interview recorded? With a tape recorder, video camera, paper and pencil? Where are

the interviews made? Are they done in a familiar environment or in a laboratory? It is

important to select questions that not only give yes or no answers, instead the

questions should encourage the interviewee to comment and describe issues that are

of importance in the specific situation.

The discussion about how these problems are treated in this work is done in chapter 5

'Performance of this work'.

4.2.2 Literature studies

When a literature study is conducted it is important, according to Patel and Davidson

(1994), to have a critical approach and evaluate if the documents have a sound

foundation. The aim and the problems that the work is dealing with should be kept in

mind when studying the literature, because it is easy to be influenced by the author's

point of view.
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The researcher has to discuss different perspectives and opinions to capture the

whole picture of the subject discussed. According to Patel and Davidson (1994), it is

not in line with a scientific and objective view to use only documents that confirm

the researcher's point of view.



39

5 The performance of this work

The selected methods to deal with the specified problem in the following section are

a literature study and interviews. The work will in the following section be described

in two parts. At first there are the interviews with six professionals in order to try to

find out how they are working: do they have a metathinking and are they aware of it.

Secondly, the next part deals with a literature study of metathinking in the area of

systems theory.

5.1 Interviews

The interviews have been performed in the same way, that is the same topics or

questions have been discussed or asked but in different order. The interviews have

been registered and the interviews have been done in conference rooms at the

different companies in order to avoid interruptions and disturbance. The questions

and topics were formulated in advance and the same questions were asked in all the

interviews, but they have been discussed in different order according to what the

interviewees answered. This way of conducting the interviews was chosen in order to

not forget any questions and to get information about the things that was of interest.

The following up questions varied depending on how well expressed the first answer

was. We all have experienced that some persons speak more easily than others. It is

important to not get only yes or no questions when we want to know how people

think. In the interviews, open questions were used so the interviewees could speak

using own words and describe things freely.

There are always problems when using registration equipment. As long as the

interviewees are aware of the recording, they answer and behave in a different way

than if they were not registered. The interviews were tape-recorded. This was done to

not forget what the interviewees actually said and to not have to take notes during the

interviews. In the beginning of the interviews, all the interviewees were tense, but

after a few minutes they seemed to be more relaxed and talked more freely. The use

of tape-recorder could be discussed, but the benefits of using it was considered larger

then not to register the interviews.
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The questions were formulated and ordered in such way that it should be easy to

answer them. In the instructions before the interview, the aim of the interview and

this work were presented. The interviewee was told that the interview focuses on the

thinking of why a certain methodology is used? What are characterizes a good

methodology. The interview questions are in appendix B.

5.2 Subjects

The persons that have been interviewed work as system designers or manager of

consultant system designers at different companies in Skövde, Sweden. The

participation was voluntary. The subjects were asked if they could participate in this

research. The interviewees were selected according to where they worked and their

profession. Six persons were selected, three men and three women. Their

professional experience varies from one to twelve years. In the following sections the

interviews are described.

5.3 Literature study

A study of the concept of Total Systems Intervention (TSI) Flood and Carson (1993)

and Method Engineering (ME) Brinkkemper et al. (1996) perform the main part of

the literature study. The works of van Gigch (1991) and Churchman (1971) are also

included in the study.
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6 Materials

In this section the interviews and the literature study are described. Firstly, there are

the interviews with the system designers. Secondly, there are the interviews with the

manager. Thirdly, the interviews with the manager and designer will be described.

And at last, the literature study will be presented.

6.1Interviews

In this section the interviewees are described. They are divided into three groups.

The division of the interviewees is done based on how they work. The system

designers are presented together and the manager of systems designers and the

interviewee that is both a system designer and manager is described separately.

6.1.1 System designers

In this section the interviews with the system designers that work within large

companies are described. These four persons work under similar conditions, but in

different companies. They work at Ericsson Microwave Systems and VOLVO IT.

The similarity is that they are given a certain methodology to use in their work. The

four answers are in this presentation integrated, if someone had a different point of

view, it is noted in the text. Three men and one woman were interviewed. Their

personal experience of system design varied from one to eight years. They were in

the age of 28 to 43. For the subjects to remain anonymous they are called 'A', 'B', 'C'

and 'D'.

A is a system designer with eight years of professional experience, man and 33 years

old. B is a system designer with one year of working experience, woman and 28

years old. C is a man and has been a system designer for six years and he is 43 years

old. D is a man and has worked as a system designer for three years and he is 34

years old.The interviews are described in the same order as the questions were stated.

All interviewees said they are forced to use the same methodology to the projects

they participated in but they are allowed to do adaptation within the methodology for

a project. The methodologies were "company methodologies", since the companies

used the same methodology for all their information system designs. They had

possibilities to exclude or make exceptions from parts of the methodology, but the
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exceptions or exclusions had to be well defined and motivated in the documentation

of the project. The interviewees said that the methodology they worked with was

good; independent of which company they worked at. But the methodologies were in

both cases considered to be too general for the specified projects and needed

therefore to be adapted to the specific projects. All persons claimed the methodology

they used, functioned as a supportive framework.

For a methodology to be considered as a good methodology, it should first of all

according to A, C and D be a support and not an obstacle in that it should be easy to

use and learn. A said that a good methodology should be iterative and incremental, in

such a way that the designer and user can evaluate if the requirements are met and if

they are not, it is easier to change smaller parts of a system than a whole system. A

claimed that this should prevent the design of faulty systems that no one will find

satisfactory. A good methodology should, according to B and C, have well defined

steps and have checkpoints so the designer knows when a step is finished. B also said

that the requirements of how specified and detailed each step should be, depend on

which point the work had reached; the analysis needs overarching prescriptions and

the specification of requirements need detailed prescriptions, and the methodology

should be easy to evaluate.

All interviewees said that the designer is free to tailor within the methodology. B

claimed that the designers are aware of the consequences if not following every

single part of the methodology. The employer expects the company methodology to

be used, therefore the system designers adapt the methodology to the different

projects, and it is used more as a framework. D said that every designer has his

certain style to work that is reflected in the use of the methodology.

The designers were asked which kind of methodology they preferred to use, a soft or

a hard methodology. Soft implies a user-oriented methodology and hard implies a

technical-oriented methodology. B and C said they prefer soft methodologies,

because they need to know the customers needs and therefore it is necessary to

establish good social interaction with the customers. The users must be able to use

the product, and therefore it is necessary to have good communication to be able to

understand the users' needs. D said that it depends on what kind of project he is



43

working with, some are more user-oriented and others are technical-oriented. A said

that he does not see the end user in his projects, so for him to use a soft or a hard

methodology is of very little importance.

The epistemological foundation was important for all designers, in that the view of

the user participation was considered as important for the success of a project. The

expression 'epistemological foundation' had to be explained for all the interviewees.

A said that it is important for the social interaction between designer and user to

function. The designers tried to make reflections about the methodology before the

work started in different ways. The four designers reflected on the methodology in an

implicit way, if there were any problems e.g. they missed something in the used

methodology. D said that the time is limited and therefore is it not time for careful

reflections and the work is done by habit. A and C said they were forced to use the

company’s methodology and therefore they do not make any stronger efforts to

reflect. B said she tgought about what she would be able to do within the

methodology.

The advantages with using the same methodology to all projects are according to the

interviewed that the designer knows it well and becomes efficient. C said that it is

easier to work when all designers in a company use the same methodology, because

they can ask each other for advise and help in using it.

The disadvantages with using the same methodology were according to A, B and C,

that the designers get blind, they do not think about other ways of working, since

they are satisfied with what they have. A an D said that the designers become

reluctant to changes and it is necessary to be able to adapt to changing conditions.

The advantages with using different methodologies to the projects were, according to

A and D that it is easy to adapt the way of working to the project, the designer could

select the most appropriate methodology for a certain project. B said that the users

could come more in focus than today. C could not see any advantages with using

different methodologies to different projects.

There were also disadvantages with using different methodologies according to the

interviewed. The problems were, according to C and D, that it is hard to learn and
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master several methodologies. B and C claimed that the users and the costumers get

problems with understanding new and different ways of working. B also said that it

could be problems with managing the projects due to different ways of thinking. A

did not see any disadvantages.

When the designers were asked to describe how they work, they all claimed that they

followed the methodology they had to use, but they adapt the methodology to the

projects. A said that he follows the relevant steps in the methodology for the current

work. B said she follows the methodology except when programming, where she

needs freedom to create the program and solve the related problems. D said he

questions if the steps are relevant for the project and if not, he makes exceptions and

exclusions. There could be situations, according to D, when the designer does not see

the immediate use of some steps but they could be essential for other persons in the

project.

When the view of users and humans were discussed, three of the designers, A, C and

D said that they have the users in focus. C said that he has regular meetings with his

customers once a week to evaluate if the requirements are met the way they want. A

said he reflects regularly on how the humans are viewed in the methodology. D said

that the participation of users in the process depends on what kind of project he is

working with, some projects are user-oriented and requires participation of the users,

but systems designed for technical supervision have their focus on technical

requirements instead of the user interfaces. B said she does not think about this.

There were different problems with the methodologies in use. One of the

methodologies had, according to A, problems with how the progress of a project is

measured and how the thinking is documented and measured during the process. The

progress is measured by approved documents, but it is hard to document thinking in a

document. The other methodology did not, according to D support the designers to

make documentation of the system as an integrated part of the methodology. He

wants support for this in the methodology. B said that she could just point out facts if

something is missing in the methodology. The designers could make their wishes but
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nothing happens, according to subject B. The company does not have any

overarching methodology development.

On the question if they preferred to work with a "cook-book" or a "tool-box"

methodology they all preferred to work with a limited "tool-box" methodology,

because the projects are not exactly the same and the designers have different styles

when they design an information system.

An analysis and evaluation of these answers will follow in further sections, but first

the answers from the manager of system designers and the interviewee that is both

manager and designer will be presented.

6.1.2 Managers of system designers

In this section the answers from the interviews with a manager of system designers

and a person that is both designer and manager is described. E is a manager of

system designers with 12 years of professional experience. She is woman and she is

50 years old. F is also a woman and she works as both manager and designer with 10

years of professional experience and she is 40 years old.

The answers are described in the same order as they were given in the interviews.

The descriptions start with the answers from the manager of system designers (E)

and then the answers from the designer/manager follows (F). These two interviewees

work under different conditions and therefore their answers have not been integrated.

E said that in her company the system designers have a certain way of using a

methodology, since they are following a quality program, ISO certificate. They have

different methodologies depending on what kind of project and which part of the

project they are working with. They have a possibility to adapt the methodology to

the project.

A good methodology is according to E, recognised by how simple it is to use. It

should be easy to understand so that most people can use it. The methodology should

be efficient and flexible, because time is money. It should also support the designers

in their work; they should be able to solve the problem by using the methodology.

E said that the designers are allowed to tailor the methodology. When they structure

a project they select which techniques and tools they are going to use. They have

"crown-tools" from which they pick appropriate parts to use in the current project.
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This "crown-tools" is like a toolbox. The designers make reflections about which is

the most appropriate methodology for a certain project.

The company have costumers with both hard and soft demands on their systems. In

Skövde the projects deal mostly with human users and information about humans

and have therefore a soft approach in their choice of methodology. The expression

'soft approach' refers to the point of view where the users are in focus of the system

design. As E stated:

" There is always a human being that should be able to use the system."

The company where E works, has a constant evaluation of the methodologies in use;

if the old ones are not good enough, they are exchanged to new ones, which are more

appropriate for the current projects. The company has a "methodology group" that

works with evaluating methodologies. The group gets information from the designers

about problems with the current methodologies in use and they search the market to

find more appropriate methodologies. The system requirements change due to the

development of organisations and enterprises and as a consequence of this the

information systems have to support new ways of working. The old methodologies

may not be efficient for the new demands and therefore they need to be exchanged.

There is a continuous evolution of methodologies, and the requirements of the

systems change and therefore the company has to be up to date to keep its customers.

The epistemological foundation of the methodologies is important, the methodology

is selected based on foundation. The designers do not deliberately think about the

foundation in their everyday work. The methodology is considered as a tool, an

integrated part of the work. For a new methodology to be selected to be a "crown-

tool", it has to supply something that the old methodologies have lacked. It should be

able to deal with the things that the old ones could not. In the business development

there is a need for new ways of solving problems, the designers need to design new

systems with new methodologies where the old ones are not appropriate. It is

important to evaluate the available methodologies, the "crown-tools", before one is

selected for a project, it is very important to be efficient in the work, to design the

best system for the least money.
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The advantages with using the same methodology to all projects are the way of

working is similar; it is easy to change staff, a new person in the team knows how to

work and the project documentation follows the same standard.

The disadvantages with using the same methodology are that there is a risk that the

solution will not be optimal. The designers do not consider if the methodology is

suitable for the project and the work becomes a matter of routine.

When different methodologies are used for projects, the advantage is an optimum of

flexibility and on the other hand the disadvantage is that the work could be a mess,

because there are too many tools to select among. The designer is like the donkey

between two haystacks, he needs help to select.

When E described how the designers work, she said they follow the methodology

they have selected in the structure of the project. At first, there is a business analysis

that is the foundation for the solution proposal, which is followed by the system

specification. Then the system design and database modelling take place, which in

turn is followed by the program specification and the programming. There are

regular tests if the system meets the users' requirements. The tests follow this

scenario: the users test the system, give their opinion on changes, the designers make

changes and new tests are done. When the users are satisfied with the system, it is

accepted and the work continues with the next part. When all parts have been

accepted the system is implemented at the customer.

It is very important that the users are participating in the development of the

information system. They are involved in the business analysis, requirement

specification and in the evaluating tests. It is important to establish a good

cooperative work situation.

The only thing that is missing today is a possibility to structure and secure the quality

of the programming with an ISO certificate. An idea is that if there was a standard

for programming, it would make the work more efficient and the system would be

cheaper for the customer. The customers want the best system for the least money

and time is money.

This were the answers from the interview with the manager of system designers, in

the next section the interview with the person who works as both manager and

designer is described.
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6.1.3 Designers who also are managers

This person, F, works as both manager and designer. She does not have any

colleagues. She does not use any specified methodology with steps and phases

instead the work is pragmatic. She said that her work is not dealing with

methodological issues, because she does not use any on beforehand structured

methodology. She works as she is used to. The only thing that limits her work is the

limitations in the software she uses. She said that she uses her experience from

previous projects.

A good method's most essential purpose is, according to F, to support the designer in

his work, although F does not use any explicit methodology in her work.

She said that every project gets its special tailored methodology. She has no specified

methodologies to select among she is only constrained by the programming tools.

She adapts her way of working to each project. The designer uses experiences from

previous work and reuses the successful parts. The most important in the design

process is to understand and to implement what the users want.

The reflections on the design process focus on the users. How should the system be

designed to meet the users' requirements?

The advantage with using the same methodology to all projects is if it is known to

generate successful solutions, otherwise is it an obstacle. Successful solutions are

considered to be systems that fulfil the users' requirements and work as expected.

The methodology constrains the design process. The disadvantage with using the

same methodology to all projects is, according to F that the work could be locked up

so the system design is not as good as possible.

The advantage with using different methodologies to the projects is that it is easy to

vary the design work. The designer did not see any disadvantages with this way of

working.

When F described how she works the most important thing in her work is to find out

what the users want. What they think the information system should do. She starts by

finding out what the users want from the new information system. What

requirements and wishes they have. Then she designs a small part and the users test
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and evaluate the part. If there are any problems, she makes changes and the users do

a new evaluation. The work is incremental and iterative.

F's view of users was that they are very important. In her work she thinks about the

persons who are going to use the information system. People have so different ways

to think and work with the system, so her dilemma is to understand the different

users' wishes.

The problems with this pragmatic way of working are that it is sometimes difficult

for the designer to remember how she thought when she made a solution. It is

difficult to reuse the programs due to the lack of documentation. F said she is aware

of the problems with not having a complete documentation of the information

system. She said that every system designer has a certain style to work that is

reflected in the information system.

In this section the interviews were described and in the next section a literature study

of the ideas of total systems intervention, metamodelling thinking and method

engineering will be presented.

6.2 Literature study

The purpose of the literature study is to investigate if the process of metamodeling

thinking is treated in the literature, and if it is, how this is done. We have found very

little about this topic in the literature dealing with information system design. Several

books and articles have been studied. What was found in the literature study was the

concept of method engineering. It is a research area in information system

methodology development. The method engineering is described in section 6.2.1.

The works of Churchman (1971), van Gigch (1991) and Flood and Carson (1993)

give a basis for what metamodelling thinking is.

This section describes the Total System Intervention and Method Engineering and

gives summaries of van Gigch' and Churchman's works. They are two approaches

that try to deal with the difficulties in information systems design by using

metamodelling thinking.
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6.2.1 Method engineering

In the field of practical information system design the need for more flexible

methodologies has forced the professionals to adapt methodologies that are created

for a general problem or system. This way of working is called method engineering

(Brinkkemper, 1996). It can be defined as follows:

"Method engineering is the engineering discipline to design,

construct and adapt methods, techniques and tools for the

development of information systems."(Brinkkemper, 1996, p.276)

This definition seems to specify what is commonly meant by the concept of method

engineering since many of the authors in ME refer to this definition. Method

engineering is dealing with all engineering activities related to methods, techniques

and tools. This way of working, to select methodology fragments from already

defined methodologies into situational methodologies needs a supporting tool. In

method engineering this is taken care of by the use of CAME tools, Computer-Aided

Method Engineering.

Method engineering represents the effort to improve the usefulness of systems

development methodologies by creating an adaptation framework whereby methods

are created to match a specific organisational situation (Baskerville, 1996). The goals

of this adaptation framework include at least two possible objectives.

The first objective is the production of contingency methodologies, that is, situation-

specific methodologies for certain types of bounded organisational settings. This

objective represents method engineering as the creation of a multiple choice setting.

For example, in a systems consulting-firm situation, method engineering might be

used to create a number of alternative predetermined methodologies, and each new

client's situation might be analysed to select one of the methodologies, which would

be most appropriate for use (Baskerville, 1996).

The second objective is one in which method engineering is used to produce

methodologies 'on-the-fly'. Each systems development project begins with a

methodology definition phase where the development methodology is invented on

the spot. In this second objective, method engineering is a mechanism for coping

with the uniqueness of each development setting. Organisational change is involved
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because it contributes to this uniqueness. The mechanism operates by lifting the

systems structures to a higher (third) level of abstraction, such that the actual

development structures become "selectable" (or definable), and importantly, the

determination of these selections becomes in themselves more highly structured

(Baskerville, 1996).

Traditional methodologies for information systems development have a general

purpose that has to be tuned to the situation at hand (Odell, 1996). Comparing and

selecting an approach from a multitude of methodologies is confusing and difficult.

To complicate things further numerous methodologies exists for information systems

development each with its own set of tools and techniques. Comparing and selecting

an approach from a multitude of methodologies is confusing and difficult. To aid in

this selection, various comparison standards have been proposed. Some approaches

attempt to harmonise several methodologies forming yet another rigid methodology.

Other methodologies provide a choice of options, or paths, that the user can select

depending on the circumstances. An information system project can, according to

Harmsen et al. (1994; in Odell, 1996) select from three basic methodologies, the

flexibility, the controlled flexibility and the control.

Flexibility:

• Ad hoc development

• Few guidelines

• No uniform terminology

• Project management and measurability are difficult

• Flexible resource allocation

• No repository standards

• 

Controlled Flexibility:

• Uniform building blocks selected for project situation

• Guidance for each building block

• Uniform terminology

• Uniform, measurable project management

• Flexible resource allocation

• Integrated repository



52

Control:

• One standard methodology

• Rigid guidelines

• Uniform terminology

• All projects comply to same measurable approach

• Standard resource allocation

• Integrated repository

Flexibility without control can hardly be considered a methodology, since any

systematic and coordinated approach to establishing work methodologies is absent.

For such an approach to be systematic and coordinated requires method engineering.

Adapting a methodology to the needs of a particular project is called situational

method engineering.

The method engineering has various degrees of flexibility, from the use of a rigid

methodology to modular methodology construction. According to Odell (1996) there

are five degrees of flexibility.

1. Use of a rigid methodology. At one extreme, using a rigid methodology only

permits virtually no flexibility. Such methodologies are based on a single

development philosophy and thus adopt fixed standards, procedures and

techniques. Project managers are typically not permitted to modify the

methodology.

2. Selection from rigid methodologies. Instead of permitting only one rigid

approach, this option allows each project to select its methodology from one

of several rigid methodologies. This makes possible the selection of an

approach that might be more appropriate for the project.

3. Selection of paths within the methodology. Many methodologies permit more

flexibility by providing a choice of predefined paths within the methodology.

Typical development paths include traditional and rapid application

development.

4. Selection and tuning of a methodology outline. This option permits each

project to both select methods from different approaches and tune them to the

projects needs. An automated tool best supports this option.
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5. Modular methodology construction. One of the most flexible options is to

generate a methodology for a given project from predefined building blocks.

Each building block is a methodology fragment that is stored in a

methodology use. Using rules, these building blocks are assembled on a

project's profile. The result is an effective, efficient, complete and consistent

methodology for the project. An automated tool is recommended for this

option.

CAME tools automate and control the application development processes, enabling

the method engineer to develop fast, fluid and flexible processes. These tools should

increase planning, management and development efficiency by providing tighter

controls overreach development project as it evolves. CAME tools ensure that

methods are designed to be reusable and can be continually revised and improved

through integration of best practices from previous projects. Computer-Aided

Method Engineering (CAME) automates the assembly of methodologies and it

should support the following activities according to Harmsen et al. (1994; in Odell,

1996):

• The methodology assembly, done with a CAME tool should ensure

Definition and evaluation of contingency rules and factors.

• Storage of methodology fragments.

• Retrieval and composition of methodology fragments.

• Validation and verification of the generated methodology.

• Adaptation of the generated methodology.

• Integration with a meta-CASE tool.

• Interface with a methodology base.

The methodology assembly, done with a CAME-tool should ensure that the selected

methodology fragments are mutually adjusted, they have to be combined in such a

way that the resulting situational methodology does not contain any defects or

inconsistencies (Brinkkemper et al., 1999). Several kinds of defects could appear:

1. Internal incompleteness, which is the case if a methodology fragment requires

another methodology fragment that is not present in the situational

methodology,
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2. Inconsistency, which is the case if the selection of a methodology fragment

contradicts the selection of another methodology fragment and

3. Inapplicability, which is the case if the methodology fragments cannot be

applied, due to insufficient capability.

The two most important criteria for the situational methodology to prevent these

problems are:

• Completeness: the situational methodology contains all the methodology

fragments that are referred to by other fragments in the situational

methodology.

• Consistency: all activities, products, tools and people and their mutual

relationships in a situational methodology do not contain any contradiction

and are thus mutually consistent.

The effort to achieve situation-independent quality of methodology fragments is

considerable (Brinkkemper et al., 1999) to form meaningful methodologies.

The process of method engineering can be described as follows. The work starts with

a classification of methodologies and the fragments of the methodologies. The

classification is based on what kind of system the methodology is suitable to deal

with. When the classification is done the methodologies and the fragments of the

methodologies are stored in the methodology base. Then the system designer

classifies the design situation. When the methodologies and the design situation have

been categorised then the designer can, with the aid of CAME-tools, assemble a

situational methodology for the current problem. The ME handles multiple

development participants who hold multiple views on the system and its domain

(Nuseibeh et al., 1996).

6.2.2 Metamodelling thinking

Metamodelling thinking implies that the designer models the modelling and makes

reflections on the philosophical foundations of the methodology he applies.

Churchman (1971) discusses how the epistemological foundations of an inquiring

system affect the system. Different inquiring systems have different foundations.

Churchman is interested in design. The designing system can be considered as an

inquiry system, where inquiry is an activity that produces knowledge and there

knowledge can be considered as a collection of information (Churchman, 1971).
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Figure 2 shows how the epistemology affects the inquiring system. The purpose of

studying past systems of philosophy is to find, in these historical designs, the features

that can be useful to the modern designs. Churchman (1971) presents five different

epistemological foundations for an inquiring system. He discusses the ideas of

Leibniz, Locke, Kant, Hegel and Singer. Churchman (1971) describes the differences

between these ideas and what consequences they have for the design of a system, see

section 2.3.3.

Figure 2. The inquiring system receives its epistemology from the paradigm, after van Gigch (1991)

page 103, figure 4.3.

When we model the modelling, we are metamodelling. It is, according to van Gigch

(1991) at the metamodelling level the epistemological foundation is explicit. The

metamodelling is concerned with the sources of knowledge and the study and

validation of the methodologies of reasoning of modelling. There are three

components that constitute the systems design, they are reality, modelling and
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metamodelling. The modelling and metamodelling take place on two different levels

of abstraction, modelling is one level above reality and metamodelling is two levels

above reality.

For the system designer to be able to make models and to metamodel, he has to

abstract properties from the reality that is modelled.

System designers who use the metamodelling level make reflections about why they

use a certain methodology. They make conscious decisions about using which

methodology when they consider which methodology is the best suited in this

situation, if there are alternative ways of thinking and working that could be better.

The designers make these reflections continuously during their work. It is, according

to van Gigch (1991) important to make these reflections in order to avoid faulty

designs and systems that do not behave as expected.

6.2.3 Total System Intervention TSI

While people have worked with designing and developing different information

system, there have been discussions about how to work, which approach leads to the

best solutions etc. Flood and Carson (1993) discuss a way of thinking in the area of

problem solving that is based on systems theory. This methodology is called 'Total

System Intervention' (TSI) as a way of working to achieve the best solution to a

problem or to design an information system.

If the problems are solved by a trial-and-error approach, there is a risk that things

will go wrong and as a consequence damage other citizens (Flood and Carson, 1993).

They claim that we need to retain rigorous and formalized thinking, and in line with

this there is a need for a range of problem-solving methodologies. The management

science should be enhanced, according to Flood and Carson (1993), if it a) accepts

the diversity of messes, b) develops a rich variety of methodologies and c) asks the

question "what kind of problem situation can be managed with which methodology?"

They mean that TSI deals with all these challenges. In the TSI all kinds of different

methodologies, both soft and hard ones, are available for the system designer or

problem solver. The difference to the pragmatist tool kit is that in this ‘toolbox’, all

methodologies have their philosophical foundations explicit. The available

methodologies are classified according to what kind of problem they are most

suitable to solve. The designer has to categorise the design situation according to the

classification of the methodologies. Then the problem solver or the designer could
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select the most appropriate methodology for the current problem. TSI is considered

to be a metamethodology (Flood and Carson, 1993).

There are three phases creativity, choice and implementation to be worked with

parallel. The phases all require maximum participation of involved and affected

people (Flood and Carson, 1993).

Creativity phase

The task in the creativity phase is for the managers to use the systems metaphors as

organising structures to think creatively about their enterprises. There are five

systems metaphors in use, they are mechanical, organic, brain, culture and political

(Flood and Carson, 1993). They are used to reflect a system from different

perspectives to highlight what is important. The questions that can be asked by the

metaphors are: which metaphors reflect current thinking about organisational

strategies, structures and control and information system? Are there alternative

metaphors that are suitable in this situation? Which metaphors make sense of this

organisation's difficulties and concerns? The tools in this phase are systems

metaphors. Different metaphors focus on different aspects of an organisation's

functioning (Flood and Carson, 1993).

The outcome, what is expected to emerge, from this phase is a "dominant" metaphor

which highlights the main interests and concerns and can become the basis for choice

of an appropriate methodology. The relative position of a dominant metaphor and

dependent metaphors may be altered by later work.

Choice phase

The overall task in choice phase is to select an appropriate systems-based

intervention methodology. In the choice phase the tools are the guidelines provided

by the system of systems methodologies. According to Flood and Carson (1993), it

helps to get inside the methodologies to assess the fundamental assumptions that they

hold about the nature of the social reality. The outcome of this phase is the selection

of a dominant methodology, to be tempered in use by the imperatives highlighted by

dependent methodologies.
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Implementation phase

The task in the implementation phase is to employ a particular systems methodology

or methodologies to translate the dominant vision of the organisation, into specific

proposals for change. The tools are the specific systems methodologies used

according to the logic of TSI (Flood and Carson, 1993). It could be a hard, cybernetic

or a soft methodology. The outcome of this phase is coordinated change made in

those aspects of the organisation.

TSI is considered to be an iterative meta-methodology (Figure 3). In every phase, the

methodology asks for continual references, both back and forth to the likely

conclusions of other phases. The question of which methodology when, may be

answered by this framework. Wilby (1996) criticizes the TSI to be too theoretical. It

needs to be more practical in order for the problem solvers to use the methodology.

Flood (1996) describes an evolution of the TSI to a LSI (Local Systems

Intervention), where the iteration within each phase is done several times. This new

development may be an answer to Wilby's critique.

The TSI has a holistic approach that makes it easier to select the 'right' methodology.

Flood and Carson (1993) states that the pragmatic approach fails to say which

methodology when, because it uses a trail-and-error methodology. The isolationistic

approach is not good, because it uses only one methodology that is said to be the

methodology that can deal with all kind of problems. The different advocates claim

that their methodology is the best. This arguing splits up the field.
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Figure 3. The process of TSI (Flood and Carson, 1993 p. 130).

This way of thinking, as Flood and Carson (1993) have put it, with a level above the

actual modelling level have similarities with the idea of metamodelling introduced by

van Gigch (1991). The designer has to make reflections on why he is using a certain

methodology, if it is the best methodology for this particular problem, if the

methodology has the right epistemological foundations etc. Churchman (1971)

discusses the importance of what epistemological foundations we have for our way

of working. It is important to reflect on what fundamental principals a design process

should rest on. If the developer disregard to make these reflections and use the tools

by chance the functionality of the system would probably not be as expected.
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According to van Gigch (1991) there is a need for metamodelling thinking in the area

of information systems design. He claims that if the designers omit to reflect on the

methodologies there are risks for system failures. Churchman (1971) stresses the

importance of how the different epistemological foundations affect the system design

process. It is important for system designers to be aware of the implications of

different epistemological foundations and to have metamodelling thinking. The Total

Systems Intervention (TSI) has been influenced by Churchman's and van Gigch'

ideas and makes a suggestion on how this ideas could be applied in problem solving

and systems design. The TSI is considered as a theoretical contribution. The practical

contribution comes from the Method Engineering approach where the practitioners'

way of working is formalised.
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7 Analysis

In this section the analysis of the interviews and the literature study are presented.

The text starts with the interviews and then the literature follows.

7.1 Interviews
In the analysis the answers from the six interviews are compared. The persons are

named A, B, C, D, E and F, Table 1.

Table 1. Interviewed persons.

Name Profession Working
experience, years Age Gender

A System designer 8 33 Man

B System designer 1 28 Woman

C System designer 6 43 Man

D System designer 3 34 Man

E Manager of systems
designers 12 50 Woman

F System designer and
manager 10 40 Woman

Five of the interviewees use a defined methodology in their work. F is the only

person that does not use any explicitly defined methodology. She uses a pragmatic

approach. A, B, C, D and E have another work situation. They are forced to use

certain methodologies as company methodologies and according to the ISO

certification and quality programs. There is also a between the goals with the work.

A, B, C, D and E are working in companies whose aim is to sell the information

systems in order to make profits, where time is money according to E. F works as an

internal resource at a community office where the costs of the systems are

subordinated. The most important is that the users, the employees in other

community departments, are satisfied with the information systems and can work

efficiently. F does not have any colleagues to cooperate with and there are very little

or none observation ofn how she works. So the work situation has in this case an

impact on how the methodologies are used.
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The persons who follow a methodology work in a similar way. They adapt the

methodology to the current project by making exceptions or exclusions of the

methodologies, techniques and tools in the methodology. The adaptation is within the

methodology the designers make very limited changes. They are all free to make

changes within the methodologies. B claims that the designers are aware of the

consequences if the methodology is not followed. There could be problems with the

functionality of the information system.

The definition of what is considered to be a good methodology could be summarized

as follows. It should support the designer in his work and not be an obstacle. This is

very general. More specifically this means that the methodology should be easy to

learn and use, in order to be used at all. The less experienced designers want a

methodology where the steps and checkpoints are stated clearly. The manager of

system designers stresses the importance that the methodology is efficient; it should

support the designers so they are able to solve the problem.

All the interviewees say they prefer to work with a soft methodology when they work

in projects that deal with humans, since they need to understand the customers'

wishes. If they work with a process control system, a hard methodology is more

appropriate to deal with. 'What methodology when', is dependent on the conditions

for the current project.

The interviewees say that the epistemological foundation is important in the view of

users and their participation in the work. It is necessary to establish a good

communication to be able to understand what the users and customers want. These

ideas are similar to Langefors (1995), where he claims that human beings are the

most important part of an information system. Only human beings are able to

interpret data into information.

The designers make reflections in the beginning of the projects when they decide on

what adaptations need to be done. But during the work they do not, based on this

investigation, stop and think about if this is the right way to work. They do not have

the time and they have the methodology given. There is a difference to the manager's

level where there is a continuous evaluation of methodologies in 'method-groups'. It

is important to find new methodologies that are able to solve problems that the old
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ones could not, so the company is up to date with today's problems in the information

systems.

The advantages mentioned when using the same methodology in all projects are the

same. They all say that the designer knows the methodology well and becomes

efficient in his work: he knows what and how to do. There are small problems if

persons in the staff need to be exchanged.

The disadvantages when using the same methodology is according to this study that

the solutions may not be optimal, the designers get 'blind' and reluctant to changes. It

is necessary to be able to adapt to new conditions. The environment changes

continuously.

The advantages when using different methodologies in the projects are the ability to

select the most appropriate methodology in the project where by an optimum of

flexibility is achieved.

The disadvantages with this way of working are the risk of getting a total mess.

There are too many methodologies to select among. As C and D said, it is hard to

learn and to master several methodologies. A and F do not find any disadvantages

when they use different methodologies to different projects.

The problems in the work today are how can the thinking in the design work be

documented and measured when the progress of the projects today are measured by

approved documents according to A. The manager wants to use ISO standard for

programming to make this part of the work more efficient. F has another kind of

problems, since she works alone and does not have any colleagues.

One conclusion of the interviews is that the work situation and the company's

information systems policy affect the way methodologies are used and treated.

7.2 Literature

When studying the literature on information systems development and design there

were only little written about metamodelling thinking. Method engineering was an

approach that discussed these ideas and stressed the importance of reflection on

methodologies i.e. what kind of design situations are the methodology most suitable

for, are there any other methodologies that can deal with this and what is the

epistemological foundation of this methodology.
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The method engineering approach has its foundation in the research for more useful

and appropriate methodologies for system design and development. Brinkkemper

(1996) proposed the term method engineering for the research field of construction

of information systems development methodologies and tools. A major topic is the

situational methodologies where the configuration of a project approach is tuned to

the current project.

In method engineering (ME), the methodologies are built up from predefined

established methodologies in use, both soft and hard methodologies are chosen. The

ME is like a huge toolbox with all kinds of tools in it, ready to solve any kind of

design situations. The idea is good, but there is a question of how the categorisation

and classification of the methodologies and methodology fragments have been done.

In the ME, the CAME environment is constituted by the collection of CAME tools

for specifying methodologies to be used in CAME environments, comparing,

analysing and selecting methodologies and storing the accumulated knowledge of

methodologies and situation factors.

The experience of the traditional way of working by using one specific methodology

in a project has shown that there may be parts of the methodology that are not so well

suited for the projects. According to Iivari and Maansaari (1998) the use of

methodologies is weak and, as far as they are used, they are not applied in all details.

They do not seem to fit the needs of the systems designers. Therefore, the method

engineering approach has developed as a formalisation of the pragmatic real world

work. The system designers have a possibility to assemble the methodology

according to the current project. The ME gives the system designers support to

establish a metathinking about their work.

The problem with ad hoc work or trial-and-error is that the fragments of the

methodologies may not be compatible and miss important parts of the information

system. The idea with ME is that the methodology fragments, that the methodology

are assembled of, are compatible and covers all of the information system. For ME to

be able to contribute to this, a classification and valuation of methodologies and

methodology fragments are needed. The methodologies must have their

epistemological foundation explicitly declared, so the designer has an opportunity to

select the 'best' methodology for the current project. Even if he uses the CAME tools
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to build up his methodology, he needs to think about which methodology is suitable,

what foundations are suitable for this project.

The ME seems to be a practical way of working that is based on theory and that tries

to be commonly applied. It is positive that this way of working has been formalised.

The quality of the information systems may be improved and the designers get tools

to help them make reflections about the foundations of the methodologies. The

designers may get help to know when to use which methodology and in the end the

work becomes more efficient. The ME might be a step towards a conscious use of

metathinking and metamodelling.

There exist similarities between the Total System Intervention and the Method

Engineering. They both emphasise the need for different kind of methodologies for

different problem solving and information system design projects. One methodology

cannot be suitable in all situations and the designer has to use different

methodologies depending on the situation. For the designer to select right

methodology both methodologies support metathinking and/or metamodelling. In the

ME the methodology fragments are metamodelled to show explicitly what kind of

epistemological foundation they have.

There are differences as well between TSI and ME. TSI has a collection of

methodologies in its 'toolbox', some with a hard and some with a soft foundation.

From these selected methodologies the designer selects which whole methodology he

should use. In method engineering the designer can assemble a methodology from

different methodology fragments. According to Brinkkemper et al. (1996) all

established methodologies both hard and soft ones should be available in the ME, so

the designer could tailor the methodology by using both hard and soft methodology

fragments. There are constraints in the ME so that contradicting methodology

fragments cannot be used at the same time.

Both TSI and ME introduce a practical metathinking, formalised common sense, but

the question is if they have fulfilled their aims. The research area makes a serious

attempt, but further work in this area seems to be necessary for making the system

designers aware of metamodelling thinking in their everyday work.
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7.3 Comparison of metamodelling thinking and ME

The three previous presented works by Churchman, van Gigch and Flood and Carson

can be integrated in a synthesis, which will constitute a basis for an evaluation of

method engineering. The purpose with this evaluation is to find out to what extent

the method engineering deals with important aspects of metathinking based on

important works in the discipline of systems theory.

Churchman's work:

It ought to be possible to summarize Churchman’s work as follows. Churchman

mentions the perspectives of Leibnitz, Locke, Kant, Hegel and Singer. The design

process will be different if it is based on a Lockean approach compared to if it is

based on for instance a Kantian approach. By describing and discussing the pros and

consequences of the different philosophical approaches, he emphasise the importance

of taking conscious epistemological positions. Process seems to be important in

Churchman’s work.

Van Gigch' work:

It may be possible to summarize the work of van Gigch’ as follows. van Gigch

stresses the importance of the relation between the metalevel and lower levels in a

modelling process. It is important to change perspective during the design process.

The process of abstraction is essential where properties are derived from reality to

the modelling level above. The metamodelling level, where the modelling is

modelled and the epistemological foundation is considered, is something important

that every designer ought to pay regard to. Structure seems to be important in van

Gigch’ work.

TSI ideas:

It ought to be possible to summarize the TSI as follows. The TSI stresses the

importance of reflecting on which methodology is the most appropriate for the

current problem before selecting methodology to deal with the problem. Therefore is

it important to analyse the design situation and its context, every situation has

conditions that are unique. The three phases of TSI are used in a iterative manner.
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Very important are the participation of motivated actors in the work. ‘How to do it’

seems to be important for the TSI.

Synthesis of metamodelling thinking

The ideas presented above can be transformed into a synthesis of metamodelling

thinking. This work has derived six important key points that characterise

metamodelling thinking. They are:

A. Alternative perspectives should be presented, how could persons think.

Different epistemological perspectives have different consequences for the

design process. It is therefore necessary to present the different perspectives.

B. The connections between metamodelling and modelling, according to van

Gigch (1991) should be visible/obvious (Malmsjö, 1998b). What is treated on

the metalevel? It is important to make the epistemological foundation explicit

and this is done on the metalevel.

C. Strong efforts are made to be able to understand the conditions for the design

situation. The methodologies should be classified according to what kind of

problem they are suitable to deal with. The design situations must also be

analysed in order for the designers to select the most appropriate

methodology for the current problem.

D. It is an iterative process. In the different phases there are iterations. The ideas

are discussed and evaluated and changes are made. When a design is set there

are evaluations of how it functions and what changes may be needed. The

selection of a methodology is a complex task.

E. Participation in the process with motivated actors. The people in the design

process have to be motivated to participate. It is important that the actors

want to design a good as possible system.

F. A formalized process. The work has to be formalized in order not to forget

essential parts in the design process and to increase the probability to design a

well functioning system.
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The evaluation of Method Engineering

The synthesis of metamodelling thinking is in this section the starting point for the

evaluation of method engineering as it is described previous in this work, see section

6.3.2. The evaluation is performed according to the six points in the synthesis by

answering the questions: 1) Is this point present in ME?, 2) In what way is it present?

and 3) To what extension is it present?.

A. Alternative perspectives should be presented. Alternative perspectives are

present in ME. Through the categorisation and classification of

methodologies and methodology fragments according to epistemological

foundation, the multiple-choice setting for situation specific methodologies is

possible.

B. Connections between metamodelling and modelling, according to van Gigch

(1991), should be visible/obvious. The connections are visible by lifting the

systems structure to a higher level of abstraction in such a way that the

development structures become selectable and the determination of these

selections become more highly structured.

C. Strong efforts are made to be able to understand the conditions for the design

situation. The design situation is evaluated and classified by the use of

CAME-tools and metaCASE-tools. In order to be able to assemble a

methodology, it is important to evaluate the design situation, so the right

methodology fragments are assembled.

D. An iterative process. The method engineering seems to be iterative, since

careful evaluation of the design situation takes place and an evaluation of

how the methodology has worked is performed after the design process. This

is done in order to improve the methodology base, where the methodologies

are categorised. The ME does not consider the iterations within the different

methodologies.

E. Participation in the process with motivated actors. The ME does not consider

the participation in the process and the actors explicitly. It is possible that

these topics are considered to be a part of the selected methodology, and

therefore not a part of the framework of ME. The different methodologies for

system design have participation of different actors; the main difference is

between soft and hard methodologies.



69

F. A formalized process. The process is formalized by the use of CAME-tools

and metaCASE-tools. The computer-aided work should, according to ME,

help support in evaluating the design situation and the methodologies.

In the next section the results from the interviews, the literature studies and the

evaluation of method engineering will be described.
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8 Results

In this chapter the results from the interviews, the literature studies and the

evaluation of method engineering will be presented and discussed. The aim of this

work was to see how the processes of metathinking and metamodelling were

considered in the area of information systems design.

8.1 Results of the interviews
The results from the interviews show a tendency that is interesting. The system

designers seem to have implicit metamodelling thinking. They make reflections

before a project starts but not during the working process. They adapt the given

methodology to the current project, so the methodology becomes more appropriate

for the design situation, but they seldom make reflections on the methodology during

the project. The thinking about how to adapt the methodology can be considered as

metamodelling thinking. The system designers do not classify their thinking as

metamodelling thinking. In order to improve their metamodelling thinking, it is

reasonable to make them aware of the process, and support them in their

metamodelling thinking. Formalisation of the metamodelling thinking is one way to

make the process evident.

The interviews show that the persons who work in companies that had as a purpose

to sell information systems, use explicitly defined methodologies in their work.

There is a difference if the work's aim is to get people satisfied with the system

without any economical limitations. This designer does not use any explicitly defined

methodologies in his work. Independent of working conditions, the awareness of

metamodelling thinking seems to be low; the system designers use it implicitly.

By TSI and ME an introduction of metathinking in the selection of methodologies for

information system design is made; the TSI is a problem solving methodology that

can be applied in information systems design and therefore it has a broader

application area. ME is closest to how the practical work is done. It is a formalisation

of the pragmatic work and it is also a step away from the rigid methodology use,

where the reality had to fit into the methodology. If ME fulfils its aim and function

as proposed, then the metathinking is in use, but there is still the question if the

designers are aware of the metathinking in their work.
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One aim of this work was to study if there was an awareness of metathinking in

information systems design. The awareness about the metathinking seems to be low,

it is not done explicitly in the everyday work. In ME, there exists a metathinking

process and the system designers and developers do it explicitly, when they assemble

methodologies with the support of CAME tools. There is a possibility that the use of

CAME tools to support the methodology assembly makes the metathinking as

implicit as before.

8.2 The result of the evaluation
When the synthesis of metamodelling thinking is compared to method engineering,

there are both similarities and differences. The similarities are that alternative

perspectives are presented in such a way that the designer gets an opportunity to

select the best methodology for his work. The working process is formalised. Strong

efforts are made to understand the design situation so that the designers know what

they are dealing with and are able to make the choice of methodology. There are

connections between metamodelling and modelling the structure, and there is also

some kind of iteration in ME. The methodologies are evaluated as to how they

worked and improvements are made.

ME does not explicitly stress the importance of participation and motivated actors.

The actors, the method designers, have to participate active in the methodology

assembling but the users’ participation depends on what kind of methodology that is

assembled. There are some hard systems methodologies that do not consider the

users e.g. system design for technical process surveillance do not involve user needs

to the same extent as an information system for personnel administration.

A summary of the evaluation shows that ME seems to deal with five of the six points

in the synthesis of metamodelling thinking. ME is, as a framework, an iterative

process, but it does not consider if the methodologies are iterative in themselves. It is

possible that this topic is not considered to be a part of the ME framework. The

point, participation of motivated actors, seems not to be explicitly considered in ME.

In order to improve ME it is necessary to consider this topic. This work claims that

metamodelling thinking is present in the process of method engineering, but ME

ought to more explicitly state how the participation of motivated actors should be

considered.
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9 Discussion

In this chapter the discussion of the results will be made. The aim of this work was to

see how the concept of metamodelling is considered in the area of information

systems design.

The interviews are too few to be able to form a basis for general conclusions, which

was not the purpose. They show mthough, an interesting tendency. When the system

designers adapt methodologies they use metamodelling thinking, but they are do not

seem to be aware of it. This shows the problem in the area: How can the designers

become aware of this process? Where can theory and practice meet? Is there any

interest from the practical side to deal with reflections on why a methodology is

selected, and on the purpose of the selected methodology?

There is a difference between what the literature states and how the work is

performed in practice. The literature studies show that theory and practice can meet

as in method engineering (ME). ME is the practitioners way of working that have

been formalized.

The problem that remains is how the awareness and usage of metamodelling thinking

can be increased. In ME the assembly of methodologies is done by the use of

CAME-tools. There is a risk that the metamodelling process becomes as implicit as

before. It is important that the process of metamodelling becomes explicit and not

hidden in some supporting tools. This is a challenge for ME. Another problem is how

methodologies should be classified. It is possible that a methodology can be both soft

and hard at different steps of the systems development life cycle (SDLC). It is

important for ME to consider these problems when classifying the methodologies.

It is important that the developers of information systems design methodologies are

aware of the importance that the thoughts, perspectives, intentions and

epistemological foundations of a methodology is explicitly stated, and that these

statements are solid. If the foundation of a methodology is not stated, it gives the

designers difficulties to select the most appropriate methodology for their current

projects.
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The evaluation of ME, according to the synthesis of metamodelling thinking, shows

that ME seems to consider the metamodelling thinking. ME considers five of the six

points that emanates from the synthesis. ME seems to be a formalised process by the

use of CASE and CAME- tools when the methodologies are classified. The design

situations are evaluated in order to assemble the right methodology fragments.

Alternative perspectives are presented, because different methodologies are stored in

the methodology base. There seems to be connections between metamodelling and

modelling when the methodologies are selected. ME seems also to be an iterative

process at the framework level, since the assembled methodology is evaluated after a

design process, in order to improve the classification of methodologies and

methodology fragments. That the methodologies are iterative in themselves seems

not to be considered by ME. The last point of the synthesis, participation in the

process with motivated actors, seems to not be considered by ME. It is possible that

this topic is not considered to be a part of ME. In the synthesis, it is considered to be

necessary that the actors are motivated and participate in the design process. It is

possible that ME is built up under the condition that the designers and the users are

motivated and participate.

ME seems to be a step in the right direction, in order to increase the awareness of

metamodelling thinking in the area of information systems design.

9.1 Summary
In companies that have survived for relatively long time in the business of designing

and developing information systems they all, in this research, use methodologies in

their work. The methodologies and the evaluation of methodologies are necessary for

the companies to be efficient and to be able to design good information systems. The

interviews show that the single designer does not reflect on the foundations of the

methodology he uses in the everyday work. The designer applies metamodelling

thinking when he adapts the methodologies to the projects, but he is not aware of it.

The thinking of methodologies is done on a higher organisational level when the

'method groups' select which methodologies should be used in their organisations.

The evaluation of ME shows that ME seems to consider metamodelling thinking.
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10 Further work, summary of achievement

The results of this work seems to show, that there is a need for metathinking and

metamodelling in the world of information systems design. One purpose of this work

is to make people participating in systems design aware of the need of

metamodelling and metathinking.

There seems to be a need for making the metamodelling thinking explicit in the

everyday work for the information systems designers. They need to be aware of this

thinking, in order to design usable information systems. The problem today is that

too few information systems designers seem to be aware of this. To start with this

problem, it is important to stress the need for metamodelling thinking in the

education of information systems designers. It also ought to be in the companies’

own interest that the designers work efficiently. The designers are probably more

efficient if they consider reflecting on which methodology should be used when. This

is because they thereby consciously can select an appropriate methodology from the

very start of a project.

To continue with this work, it would be interesting to study more systems designers

and managers of designers, and to try to investigate how they act and think in their

design situation.

It would be of interest to study how 'method-groups' work in companies, to find out

their criteria for selecting certain methodologies to be used in the company.

It would also be interesting to evaluate if information systems designers, who were

working with ME, have an awareness of metamodelling thinking, and to see if there

are any differences in metamodelling thinking between a ME designer and a

traditional designer.

Another interesting topic to study is, if a traditional information systems designer

starts to work with ME becomes aware of the metamodelling thinking.

The aim and objectives stated in section 3.1 are considered to been fulfilled. But

much work has to be done on order to make information systems designers more

aware of metamodelling thinking and apply it more often in their everyday work.
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Appendix A
System
System is in van Gigch' (1991) definition

" A system is an assembly or set of related items." (p. 30).
The elements of a system can be concepts, objects, subjects or a combination of these
three, as in a man-machine system. Thus a system is an aggregation of living or
nonliving entities or both. A system can consist of other systems, which we call
subsystems. In most cases we can think of a larger or super ordinate system that
comprises other systems and that is called the total system and the whole system.
Langefors (1995) defines system as

"A system is a collection of entities together with relations among them" (p
55).

Through the relations the entities are connected to form the whole of the system. The
entities are the components or elements of the system. These entities could be
systems themselves, in which case they are referred to as subsystems.
Avison and Fitzgerald (1995) have a similar definition of system. They state that
systems are constituted of entities that are connected and the systems are related to
each other. Smaller systems within larger systems are called subsystems. They claim
that systems have a purpose, for example are many information systems designed to
provide relevant information to users for different kind of decision- making.
Andersen (1994) also claims that a system has an overall aim that all entities are
working towards. A system is in Andersen's (1994) definition something where there
is a pattern of behaviour, it is organised or in a context, it is the opposite of
unorganised. Avison and Fitzgerald (1995) discuss the concept of system as a part of
an information system that represents a way of seeing the set of interacting
components, such as people, objects and procedures. All these entities must be within
a boundary that separates those components relevant to the system, and those
concerned with the environment around the system.
According to Miller (1995) the concept of system has different meanings. There are
systems of numbers, and on equations, systems of value and of thought, systems of
law, solar systems, organic systems, management systems, command and control
systems, electronic systems, even the Union Pacific Railroad system. The meaning of
system is often confused. The most general definition of system is as a set of
interacting units with relationships among them. The word 'set' implies that the units
have some common properties. These common properties are essential if the units
are to interact or have relationships (Miller, 1995). The state of each unit is
constrained by, or conditioned by, or dependent on the state of other units. The units
are coupled. There is input to the system, which is processed within the boundary of
the system. To be able to interact with the environment of the system there is output
from the system boundary (Miller, 1995). There are different levels of systems;
lower levels are subsystems in a superior system.
Ackoff (1981) has a definition of systems where the system is consisting of two or
more elements. These elements have to satisfy three conditions.

1.The behaviour of each element has an effect on the behaviour of the whole.
2.The behaviour of the elements and their effect on the whole are independent.
3.The elements are so connected that independent subgroups of them cannot be

formed.
Ackoff (1981) makes the conclusion that a system is a whole that cannot be divided
into independent parts. Two of a system's most important properties derive from this,
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first every part of a system has properties that it loses when separated from the
system and second every system has some properties that none of its parts have. The
essential properties of a system taken as a whole derive from its interactions of its
parts, not their actions taken separately. This give that there are properties of a
system that are emergent. That is why according to Ackoff (1981), a system that is
taken apart loses its essential properties.
All these definitions of what a system is have some fundamental attributes in
common. Avison and Fitzgerald (1995), Miller (1995), Ackoff (1978), Langefors
(1995) and van Gigch (1991) all state that a system is some kind of elements, parts or
units that are connected or have relationships, that they interact or communicate and
they have a purpose, aim or goal. A system is constituted of subsystems and the
system is in turn a subsystem in a superior system. This is a very general definition
which could be used everywhere we want to define what a system is. But this general
definition is not good enough; we need to be more specified. Both Avison and
Fitzgerald (1995) and Miller (1995) stress the importance of a boundary for the
system. We need to know where our system of inquiry has its boundary in that we
deal with the correct parts. Miller (1995) and Avison and Fitzgerald (1995) also state
there is input to and output from the system, it interacts with its environment. Ackoff
(1981) and Miller (1995) both stress the dependency within the system. Miller (1995)
states that the units are coupled; the state of each unit is dependent on the state of
other units. Ackoff (1981) states that the behaviour of each element has an effect on
the behaviour of the whole and their effect on the whole are independent. The
elements are so connected that independent subgroups of them cannot be formed.
Ackoff (1981) makes the conclusion that a system is a whole that cannot be divided
into independent parts. If the system is divided into parts and some part is taken
away the system is not the same, we have a new system.
The discussions above give us a general definition of system as something
constituted by parts with relations among them. These parts could be systems them
selves, subsystems. For this work it is important to stress that the parts could not be
taken away from the system, because the system is dependent of all its parts in order
to achieve the behaviour that is expected from this specific system. It is also
important to differentiate the system from its environment with a system boundary.
There is interaction between the system and the environment, the system get input,
processes the input and gives output to the environment.
As Miller (1995) stated earlier there are several kinds of systems and in the next
section we take a closer look on a certain kind of systems, we are going to discuss
what an information system is.
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Appendix B
Interview questions

Do you use the same methodology to all projects? Why?

Do you tailor methods for a project? Select among which ones? Why these?

Do you consider which method that is the most appropriate one for a certain project?

Hard or soft methods?

How important is the foundation of a certain method that you use? Do you think

about the thoughts behind a method? Why?

Do you make reflections over the selected method? In what way?

Do you reflect before?

How is a good method recognised? What is its signs?

What are the pros and cons with using the same method for projects?

-"- with using different methods -"- ?

Please give a description of how you work?

How do you select method, approach view of humans, users, participation in the

development process?

Gender, age and years in work.


