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Abstract

Information systems development is considered socio-technical system
design (Bostrom and Heinen, 1977). Technical system developments with
conventional software development methodologies (lifecycle/waterfall
approach, CASE tools, RAD, OOP) sometimes ignore important social and
cultural factors, which may lead to failure of the information systems
(Bostrom and Heinen, 1977; Bennetts et al., 2000). Soft Systems Methodology
(Checkland, 1990) is identified as a potential approach for tackling such
factors in messy ill-structured information system development problem
situations. Many attempts have been made to integrate SSM with more
conventional methodologies (Avison & Wood-Harper 1990; Savage & Mingers,
1996; Bustard et al., 2000; Lewis, 2008) and some recent developments are
made by Mathiassen & Nielsen (2000) and Rose (2002). Conceptualizing
work systems using SSM has been carried out in many studies (Kasimin
and Yusoff,1996; Sørensen & et al. 2010). However, almost all studies have
taken a single organizations’ work situation as their starting point.

This interpretive action research uses SSM to compare two work
situations: the Examination Departments of Mehran University (MUET) and
Aalborg University (AAU). MUET is a primarily manual system, whereas
Aalborg is extensively computerized. The objective is to design an
improved system for MUET.  Standard SSM analysis tools are integrated
with interaction and transformation models (Rose, 2002), flowchart tools (JAI,
1995), physical workspace models and user interface prototypes from
contextual design (Beyer & Holtzblatt, 1998), and the process of
organizational meaning model (POM) (Checkland, 1998). A systematically
desirable and culturally feasible examinations information system model is
proposed for MUET. Much inspiration can be taken from study of the
computerized work process at Aalborg, but care must be taken to
accommodate the underlying cultural differences.
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Preface

This master thesis report by Saifullah Memon is the conclusion of M.S in Science
and Technology Policy. The work was carried out at the Information Systems
Unit, Department of Computer Science- Aalborg University, Denmark from
September, 2010 to March 2011 under supervision of Prof. Jeremy Rose.

The project investigated through novel approach of SSM (Soft Systems
Methodology) to design examinations information system for Mehran University. An
extensive thorough study of examinations department of Mehran University was
carried out in comparison of examinations department of Aalborg University. Finally,
a systematically desirable and culturally feasible examinations information system in
relation of social, cultural and political situation is proposed.

This report is structured into eight chapters. Introduction outlines the background of
research topic with clear understanding of the research problem and research
objectives. Second chapter describes SSM research approach, and third chapter
comprehends research methodology and research philosophy. Fourth and fifth
chapters give analysis of the examinations departments of both universities; and
their comparative analysis is discussed in chapter six. Finally, systematically
desirable and culturally feasible examinations model is given in chapter seven.
Chapter eight provides research conclusion.

In the last of report, supplementary worksheets (annexure) are presented to give
reader supporting information. All references used in this report have been
mentioned in the end.

Saifullah Memon
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Chapter # 1

Introduction

1.1 Introduction

Developing and implementing Digital Integrated Information System refers to the

interaction between people, algorithmic processes, data and technology which is not

only limited to the use of ICT, but also to the way how people interact with this

technology in support of their own business processes (Kroenke, D M, 2008).

Information System with an easy web-based centralized user interface, can help to

store, retrieve, manage, monitor and control activities and data with on demand

output by use of “technology management” process. “Technology management” is a

process, which refers to planning, directing, controlling and coordinating the

development and implementation of the technological competences for

accomplishment of the strategic and operational goals of the organization (Task Force

on Management of Technology, 1987) (Shu-hsien Liao, 2005). This can accelerate routine

activities and administrative processes and can also guarantee secure, reliable and

cost effective information management, by ensuring the effective use of the

resources of the organization. As the President of Edcom, Robert Heterich, shares

that ``Today you're looking at a highly personal human-mediated environment. The

potential to remove the human mediation in some areas and replace it with

automation-smart, computer-based, network-based systems is tremendous. It's gotta
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happen'' (Noble, 1997) (Grineski, 1999). For the success of any organization, quick

access to the updated knowledge is key player to the “information economy”. The

information and communication technology infrastructure, which provides strong and

open platform for data communication, information sharing and supporting

organizational activities, is totally based on powerful computing and network

technologies. Information computing provides powerful information processing

capabilities, for which the network provides standards and connectivity for digital

integration (Shu-hsien, 2005). The use of ICT and specialized information systems have

become need of time, and the computer and telecommunication technologies are

counted very essential for the survival of any organization. The use of personal

computers and “ready-to-use softwares, have accelerated the diffusion of computer-

based information systems” everywhere to support business activities (Ryker, 1995).

The specialized softwares, to meet organizational goals, are usually designed for

specific needs of the business. This involves some methodological approaches to

design a system. There are a number of different information systems development

methodologies, such as “lifecycle/waterfall approach, CASE tools, prototype,

RAD/RSD, JAD, and object-oriented methodology” (Zhou) but more or less are

focused on technical approaches which ignore other important social and cultural

factors as part of the development. It is argued that these “technology-centered

methodologies” are not enough in real world problematic situations “especially when

the relevant situation is messy and ill structured, or when political and cultural factors
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are prevalent in the organization” (Zhou). Many of the information systems fail due to

lack of involvement of the social, cultural and political factors as a part of

development, and more focus on the technical side, which ignores the real problems

of the “real world”.  Such considerations were also discussed by Bostrom and

Heinen (1977) who argued to focus on “Socio-Technical System design” for the

information system development considering the other necessary organizational

factors.  The same has been discussed by Bennetts, et al. (2000) who also mentioned

the major failures of the systems development. “As a reaction to these perceived

inadequacies, soft system methodology (SSM) (Checkland, 1990) is identified as a

valuable candidate for IS analysis methodology” (Zhou). SSM is the methodological

approach, which deals with such phenomena and tackles these issues, with the

intention to improve the situation in “messy” and “ill-structured problems”

(refer: Chapter.2).

This approach (SSM) (refer: Chapter.2) is used here, to develop examinations

information system for higher educational institutions of Sindh Pakistan. The

examination is a regular common feature of every higher educational institution and

is to be observed after every certain period of time in the end of a term or semester.

The ratio of students in the higher education institutions is being increased day by

day, for which academic record and examination information handling has become a

critical issue. Manual handling of students’ huge information and managing routine

administrative activities regarding conduct of the examination is time consuming,

expensive and has a greater chances of errors and mistakes leading to human
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frustration. Specially the large institutions offering programs in diversified fields

having affiliated colleges and institutes with huge intake of students, face a greater

challenge, while maintaining their students’ academic record by their examinations

departments. The examinations department is the most sensitive and secret section

and is the backbone of the Universities in Pakistan, which has a great responsibility

to conduct and manage the examinations of the University. The department is also

responsible for maintaining secrecy, confidentiality, integrity with transparent

examinations system and fair practices. The examinations departments of higher

education institutions of Sindh are mainly driven manually and no specialized

computer based information system is developed to integrate all functions of

department.

Higher education (post-secondary education) refers to the undergraduate and higher

level, including postgraduate diplomas, certificates, or research and development

activities (HEC Ordinance, 1999). The overall higher education institutions in Pakistan

are controlled by a regulatory body, which is called Higher Education Commission of

Pakistan (HEC-a). There are 34 Universities in Sindh, in which 12 public and 22 are

private (HEC-b). In order to streamline the smooth working and reduce the manual

work in the Universities, the Higher Education Commission of Pakistan has been

working on many different projects including the Campus Management System to

facilitate the students and staff and has also provided a system to some of the

Universities (HEC-c). Keeping in view the importance of the problem to reduce manual

work, and paper based filing system, which creates errors and delays, the higher
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education commission itself has taken so many steps to increase the performance

and productivity of their employees by maximizing the use of ICT and automated

systems, and at the same time has emphasized to the Universities to adopt it (HEC-d).

1.2 Research Objectives

This study focuses on the same problematic situation (lack of organized

examinations information system) of the higher education institutions of Sindh-

Pakistan, and tries to solve the problem by improving the situation with an organized

information system. In this regard, a detailed study will be carried out by thorough

understanding of the organizational structure and working information system of the

examinations department of Mehran University of Engineering and Technology,

Jamshoro as a case study. This case study (MUET) will further be explored in

comparison of the examinations department of the Aalborg University, Denmark to

find out limitations of examination information system of MUET (refer: 6.4 ) and

strengths of examination information system of AAU (refer: 6.3). The study will be

focused on systematically desirable and culturally feasible changes, to be adopted

by MUET examinations model in its social, cultural and political context (refer: 7.1).

Finally, in comparison of both examinations models (MUET & AAU), an effective

improved model of Examinations Information System for the Mehran University in its

own context will be proposed. This new improved model (refer: Chapter 7) will be a

secure, reliable and transparent examinations information system, capable enough



Chapter -1: Introduction

6 | Designing Examinations Information System Management: a comparative case study application of SSM

to store, retrieve, manage, monitor and control the examinations records, by

ensuring the effective, error-free and prompt service to the stakeholders (Figure: 7.2)

(students, faculty, staff, management, govt./autonomous bodies).

1.3 Research Model

Research Model

Figure: 1.1 Research model

MUET = Mehran University of Engineering and Technology, Jamshoro-Pakistan.
AAU    = Aalborg University, Denmark.



Chapter -1: Introduction

Designing Examinations Information System Management: a comparative case study application of SSM | 7

Figure: 1.2 Research model-interaction & transformation

1.4 Research Activity Model

Figure: 1.3 Research activity model

Identify and Define
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1.5 Research Problem Definition

The Mehran University of Engineering & Technology, Jamshoro, one of the top

Engineering Universities of Sindh Pakistan, ranked as No. 1 on the HEC ranking

(HEC-e) is internationally recognized as ISO certified. ISO is the International

Organization for Standardization, which influences on the use of standardized

practices in business processes, by maintaining the records and take corrective

action for improvement of the processes (Wikipedia, 2011).

There are seventeen departments of various disciplines at MUET, where

undergraduate and postgraduate studies programs are offered and the system of

examinations is term system, where, almost after every six months, there is an

examination (MUET). Apart from this, the University has some affiliated colleges and

institutes also, where undergraduate and masters degrees programs are offered.

There are two regular examinations around an academic year and two

supplementary examinations.  The whole University examinations are conducted and

managed by an specialized separate department of the University called

Examinations Department, headed by the Controller of Examinations and followed

by Deputy Controller, Assistant Controller and supporting staff. There are more than

forty staff members working in the different sections of the examinations department

with their different job descriptions.
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Figure: 1.4 Organizational chart of the examinations department of MUET

There are three sections in the examinations department; the Conduct Section;

Secret Section, and the Computer Cell. The conduct section is responsible for

activities of the conduct of examinations from scheduling timetables to hold the

examinations, and keep secrecy of the question papers, while the secret section

deals with post examinations activities, interact with teachers for results processing,

and get developed result ledgers. The computer cell is responsible for developing

and printing certificates and issues them to the students. All these activities of the

sections are performed according to the SOPs (standard operating procedures)

developed as per ISO standards of the university.
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Due to heavy intake of students and increasing number of admissions in the

University as well as in affiliated colleges, institutes and having four examinations

around a year, the data of the students has become a critical issue to manage and

retrieve timely. The current working information system in the examinations

department of the Mehran University is not fully computerized. When the vast

amount of student information and examination records are received at the end of

every examination, the existing infrastructure of the examinations department face a

lot of problems while processing the results. From processing of the results to

developing ledgers for the results, almost all examinations activities (Figure: 4.11) are

manual, paper based and repetitive, which take lot of time and labor which not only

cause of human errors and delay in work, but frustration for the employees also.

Moreover, the students face a lot of problems while facing delay in results, errors in

certificates, delay in verification and getting a response for their queries. Sometimes,

even other stakeholders such as government, autonomous bodies, higher education

commission, Pakistan engineering council and other recruitment agencies can not

get immediate response for their queries and data verifications for the students and

graduates, which indirectly harm students or graduates’ career by loss of job

opportunities.
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Rich Picture:  A Diagrammatic Representation of the Problematic Situation.

Examinations Department- MUET

Figure: 1.5 Rich picture of problematic situation of MUET
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Looking into the immediate problematic situation of the real world (MUET), and

comparing it with a different contextual model of diversified culture (AAU) with focus

on understanding human situations, the study will be carried out by using Soft

System Methodology (SSM) (refer: Chapter. 2). Using Checkland’s Seven Layered SSM

(refer: 2.5), this study intends to improve the work situation of the examinations

department by observing the working information system of the examinations

department of Mehran University and comparing it with the examinations system of

the Aalborg University Denmark, to propose new improved model. In this regard,

different modeling and analysis techniques including interaction, transformation

models, process organizational model, graphical user interface prototypes, and

flowcharts tools will be used. The conceptual models, to express real world situation

to the problem, would be developed in rich pictures and in relationship of the

purposeful human activity, by formulating root definition and CATWOE analysis.

1.5.1 Root Definition

A root definition (refer: 2.5.3) is derived from the given formula as mentioned below

which tells what the system will do and how it is to be done, by showing why it is

being done.

A system to do (X) by mean of (Y) in order to (Z) (Checkland, 1998).
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By putting our objectives of the new system in formula with relations to our problem

we find:

A secure, reliable and transparent examinations system to store, retrieve, manage,

monitor and control the examinations records (X) by means of developing and

implementing integrated examinations information system (Y) that ensures the

effective, error-free and prompt service to the stakeholders. (Z)

Stakeholders: Students, Faculty, Staff, Other Govt./Autonomous bodies

This root definition clearly indicates the main purpose of the system, which controls

the examinations record through developing and implementing integrated

examinations information system, which can provide an effective, error free prompt

service to its stakeholders.
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1.5.2 CATWOE Analysis: (refer: 2.5.4)

CATWOE

C= Customers Students, Faculty, Staff, Management,

Govt./Autonomous bodies

A= Actors University Staff

T= Transformation Process Students’ Examinations Record          Error-free  and

Prompt Certificates and Reports to the End-Users

W= Weltanschauung A Secure, Reliable and Transparent Digital

Examination Information System ensures the

effective, error-free and prompt service to the end-

users.

O= Owners The University Governing Body

E= Environmental

Constraints

Higher Education and Assessment Standards

Table: 1.1 Relevant CATWOE analysis

The students are main customers of the system, who face a lot of problems while

getting timely results, to know their academic status and get issue error free

certificates due to unavailability of the automated integrated information system of

the examinations department. Moreover, other stakeholders, such as faculty

members who can send online student results and check student’s academic record,

or other Govt./autonomous bodies for degree verification, are also part of the

system. Apart from this, the staff, who perform their labour intensive repetitive

activities (Figure: 4.11) while dealing with students’ record are important stakeholders
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as well as actors of this system, while transforming the examinations record of the

students into meaninful error free reports and certificates. A centralised integrated

examinations information system (Figure: 7.5) can provide a secure, reliable and

transparent management of the examinations record, with error free prompt service

to the stakeholders (Figure: 7.2) rather than manual system, which always has greater

chances of mistakes and errors (Figure: 4.4). This can relief to the staff members from

labour intensive repetitive activities (Figure: 4.11), which are performed manually and

cause human frustration also. Moreover, the University governing body has a power

to execute or stop the system or make certain changes in perspective of

environmental constraints led by higher education and assesment standards.

1.6 Research Question:

“How do you use SSM to conceptualize a new computerized work situation by

comparing the existing work situation with another (more computerized) work

situation?”

Looking into the immediate problematic situation of the real world (MUET) (Figure:

1.5), and comparing it with a different contextual model of diversified culture (AAU),

this study addresses human situations with focus on social, cultural and political

factors. Interacting in work situations, human take purposeful action that is worth to

them and try to find accommodations to their intentions. This forms a human activity
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system which needs to be understood well, while designing any information system

to incorporate real needs of the users, with relevance to their social, cultural and

political factors of the work situation.

Comparing two different work situations of different cultures address to the different

information systems requirements with their own norms, values and human activity

systems. Better understanding of these human activity systems can lead to form a

well organized information system. Information system (Checkland & Holwell, 1993) is a

serving system which serves purposeful human actions and provides “sound

knowledge” that is not limited to the data manipulation together with people, but

consists of meaningful “attribution, which is a uniquely human act” (Winter & Brown,

1995). The creation of software is recognized as a social activity (Bennetts & Wood-

Harper, 2000) which incorporates the important social, political and organizational

factors (Bostrom & Heinen (1977) and support human activity systems for purposeful

action. There are number of information system development methodologies (Avison

and Fitzgerald, 1988) which follow their technical system development life cycle (Winter &

Brown, 1995) but, due to social, cultural and political considerations in a messy

problematic situation, we have used soft systems methodology (SSM) (Checkland, 1981;

Checkland & Scholes, 1990) (refer: Chapter. 2).

Using SSM we conceptualize the future work situation (of MUET) based on

computerized information system, and attempt to study existing work situations, by

comparing two models (less computerized-MUET and more computerized-AAU). We
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focus on understanding human activity systems of both work situations (MUET & AAU)

in relation of their own social, cultural and political parameters and try to identify

strong features (systematically desirable and culturally feasible) of the computerized

system.

Many attempts have been made to integrate the SSM with other conventional

methodologies (Avison & Wood-Harper 1990; Savage & Mingers, 1996; Bustard et al, 2000) and

some recent developments are done by Mathiassen & Nielsen (2000) and Rose (2002).

Conceptualizing the work situations of the information system using SSM, has been

carried out by many studies (Kasimin and Yusoff, 1996; Sørensen & etal. 2010) and a most

related work is done by Rose (2002). Almost all studies have taken a single

organizations’ work situation as a model for change.

In this research we have used SSM in relation with two models study (MUET & AAU)

with integration of other system analysis tools and techniques. Dealing with different

social, cultural and political situations, with intention to improve the problematic

situation, a thorough study of their work situations is carried out through observing

their human activity systems. The activity model of the SSM is helpful to draw

conceptual models (refer: 2.5.7) but is unable to focus on some minor, but most

important activities or processes based on some decisions, which support major

activities or processes (Figure: 4.11). The interaction and transformation models (Rose,

2002) also ignore such important minor supporting activities or processes which the

flowchart technique (JAI, 1995) defines well. We have used the flowchart tool along



Chapter -1: Introduction

18 | Designing Examinations Information System Management: a comparative case study application of SSM

with interaction and transformation model (refer: 2.5.9) techniques to identify those

human activity supporting activities or processes based on some decisions with

intention to improve them. Further, identifying potential systematical and

technological changes, by proposing organized information system, ultimately

requires restructuring of organizational functions and physical infrastructure. This is

why we have used physical workspace model and user interface prototypes of the

contextual design (Beyer & Holtzblatt, 1998). Using concept of SSM in a different way, a

two model study has been carried out, by comparing work situations of two

organizations of different culture, and proposing an improved work situation model

based on ones’ strengths (more computerized) (refer: 6.3) and others’ limitations (less

computerized) (refer: 6.4) in its social context. To support this analysis, we have used

process organizational meaning model (POM) (Checkland, 1998) (refer: 2.8). The

information system models of both work situations are observed using interpretive

(Klein & Myers, 1999) action research (Baskerville, 1999) approach based on

unpredictable nature of immediate problematic situation, which is concerned with

human situations, social phenomena, and field visits to observe behavior (Walsham,

1995). The nature of data is purely qualitative (Rowlands, 2003), which mostly deals with

observations, notes, behavior and understanding real facts. Conceptualizing both

work situation models by analyzing their information systems in their own context

(social, cultural and political), the problem is identified, and a root definition is

developed using seven stage SSM approach (refer: Chapter. 2). Comparing both work

situations, future computerized information system (“systematically desirable” and

“culturally feasible”) model for problematic situation is proposed (refer: Chapter 7).
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1.7 Research Methodology

In order to achieve research objectives and understanding both working models of

examinations departments of Mehran University and Aalborg University, the

extensive thorough study will be carried out by understanding their organizational

structures and working information systems. Using Checkland’s seven stage soft

system methodology approach (refer Chapter: 2) both models (MUET & AAU) will be

evaluated by means of certain parameters (strengths & limitations). In this regard,

primary as well as secondary data will be collected using multiple data collection

techniques. The work space physical model of the contextual design with prototyping

(Beyer & Holtzblatt, 1998) and flowchart tool (JAI, 1995) will also be used in this research.

Applying soft system approach (Checkland, 1990) along with interaction and

transformation model (Mathiassen & Nielsen, 2000, Rose, 2002) techniques and using

process organizational meaning (POM) model (Checkland, 1998) for comparative

analysis of both models (MUET & AAU), new proposed improved model for

examinations department of Mehran University will be proposed. This proposed

model will ultimately provide a road map for the higher education institutions of Sindh

to strengthen their examinations departments with the improved IS model to their

stakeholders.
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1.8 Research in Action

Keeping in view the problematic situation of real world with intention to solve the

immediate problem, the management of the University (MUET) took an initiative to

find the best possible solution to improve the situation. This idea led to initiate action

research to take immediate action and design an organized information system

which can not only meet organizational information needs but should be enriched

with social, cultural, political elements.  It was hoped that the new system would

serve human activities to meet its organizational goals and will improve the existing

information system with enhanced computer based information system. It was further

decided that, due to unavailability of well reputed IT-firms or their expensive systems

with chances of their closure can affect after sales service, the information system

can not be feasible to get it developed through outsourcing.  The information system

was decided to be developed through indigenous resources for which a software

incubator was established in the University under the supervision of the chairman

computer system engineering. The prime task of software incubator was to develop

a computerized information system for the examinations department as well as for

other needs of the different departments of the university.  In this regard a special

task force committee consisting on nine people; five people (new faculty members)

as a member from faculty of computer system engineering, one member from a

consultancy firm (private company) and one member from examinations department

(officer) as an analyst (author) and one senior professor from the computer system

engineering as a team leader, were selected where the chairman of computer
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system engineering was focal person. This committee was later on reconstituted and

in addition a full time professional developer was hired.

Prior to this research study, the research incubator was established and a

preliminary investigation was started with number of discussions, surveys, site visits,

interviews, meetings, observations  and referring official reports/documents by the

members of the taskforce committee at the MUET. The examinations staff was

involved to provide their feedback and contribute to the development. The face to

face meetings, discussions and work situations were thoroughly observed of the

examinations department of MUET. Further, it was mutually agreed to develop a

system with main focus on real requirements based on socio-cultural parameters

and real organizational needs for which the end user was focused to be part of

development. This was necessary to incorporate user requirements in the new

system and make human activity systems stronger.

The system analyst from examinations department (author), with its wide

professional managerial experience, was given this task to investigate for the

development of systematically desirable and culturally feasible information system,

which can be helpful for the professional system developer to incorporate in

traditional software engineering approach. This led to the idea of choosing a

methodology which is different from traditional technical software development

methodologies, and has focus on social, cultural, political parameters to find
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discourses, intentions and accommodations. In such a messy and unstructured

problematic situation, the SSM- soft system methodology (Checkland, 1990) was

chosen as the best solution to address such issues.

Figure: 1.6 Interaction between analyst, developer and authority/decision makers

Using, SSM approach the system analyst from examinations department (author)

was able to understand well the organizational requirements of the information

system along with user requirements in social, cultural and political context. He has

been acting as the channel of communication between top management/ decision

makers/ authority and system developers.
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1.9 Scope and Limitations

This area of research is very much of importance due to existence of large number

of public and private sector higher education institutions in Sindh with continuously

increased ratio of enrolments, where students’ academic and examinations record

has become a critical issue to manage. Almost all higher education institutions have

same general procedures for examinations and routine tasks.

Currently, most of the higher education institutions of Sindh are facing a lot of

problems due to inefficient or insufficient organized examinations information

systems and all their activities are carried out manually.

This study will provide a roadmap for higher education institutions of Sindh to

strengthen their examinations departments which can provide best possible

customer services solution to their stakeholders. This research study will ultimately

help higher education institutions of the Sindh-Pakistan in developing and

implementing examinations information system and promote digital communication

system in organizational culture.

Apart from this, there could be some limitations of this research study due to time

constraints, which can ignore some other factors or areas of concern. The study

focuses information systems development from soft corner (SSM) with social,

cultural and political considerations, but may ignore some technical or practical

issues. The study may not be applicable in all situations of different organizations
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with different working nature but can help in improving working environment.

Moreover, the information provided here is based on facts received from both

universities through different sources (primary & secondary) and may vary

somewhere in case of updating sources. Some facts or areas of concern could not

be focused more due to unavailability / restricted access to the confidential

examinations information of both universities.

Further, the study can later be more expanded with different approaches and

methodologies from different perspectives (technical, economical).

1.10 Structure of Thesis

This research study report consists on eight (08) chapters.  Chapter 1 gives brief

introduction of the research topic, with clear understanding of the research problem

and research objectives. Chapter 2 defines the research approach (soft systems

methodology) which has been used as the base of this study. Chapter 3 gives basic

understanding of the research methodology and research philosophy with detailed

way of carrying out this work. Chapter 4 gives analysis of the examinations

department of Mehran University of Engineering & Technology (MUET)-Pakistan and

Chapter 5 gives analysis of the examinations system of Aalborg University-Denmark.

Both university examinations models are discussed in Chapter 6 with clear
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distinction and classification of their strengths and limitations. Chapter 7 proposes

systematically desirable and culturally feasible changes for the examinations

department of Mehran University and the last chapter 8 provides research

conclusion.

References used in the report have been given in the end with annexure.

1.11 Research Outcome

This action research will provide a roadmap for higher education institutions of Sindh

to strengthen their examinations departments by implementing the new proposed

improved model of integrated information system and provide best possible

customer services solution to their stakeholders in their own context.
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Chapter # 2

Soft Systems Methodology (SSM)

2.1 Soft Systems Methodology

There are number of different information systems development methodologies such

as “lifecycle/waterfall approach, CASE tools, prototype, RAD/RSD, JAD, and object-

oriented methodology” (Zhou) but more or less are focused on technical approaches,

which ignore other important social and cultural factors as part of the development. It

is argued that these “technology-centered methodologies” are not enough in “real

world problem situations especially when the relevant situation is messy and ill

structured or when political and cultural factors are prevalent in the organization”

(Zhou). Most of the information systems fail due to lack of involvement of the social,

cultural and political factors as a part of development, and more focus on the

technical side, which ignore real problems of the “real world”.  Such considerations

were also discussed by Bostrom and Heinen (1977) & Earl and Hopwood (1980) who

argued to focus on “Socio-Technical System design” for the information system

development with considering the other necessary organizational factors.  The same

has been discussed by Bennetts et al. (2000) also mentioning in the major failures of

the systems development. “As a reaction to these perceived inadequacies, soft

system methodology (SSM) is identified as a valuable candidate for IS analysis
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methodology” (Zhou). Soft systems methodology is the methodological approach,

which deals with such phenomena, and tackles these issues with the intention to

improve the situation in “messy” and “ill-structured problems”. This is “action-

oriented” approach used for all messy problematic situations, where people take

purposeful action, and is used in any field with maximum use in the field of

information systems (Checkland & Poulter, 2006).

Soft Systems Methodology (SSM) was developed and introduced by Peter

Checkland and colleagues at the University of Lancaster (Checkland, 1998), which is

more focused on the human beings involvement, human situations, cultural

considerations and ill-structured situational problems, and look into the system from

managerial point-of-view rather than focus on the technical side (Checkland, 1998).

The SSM, which is “holistic systemic approach” was led by the failure of the “hard

systems engineering (SE) approach in messy management problem situations”

(Checkland, 1990), and provides “a learning methodology to support debate on

desirable and feasible changes”. The distinctive feature of soft systems

methodology, which counts to its strength is “its explicitly focus on problem

formulation, by helping to identifying the relevant systems from the perceptions of

possibly disagreeing stakeholders” (Hirschheim, 1997). Soft system methodology is not

only a methodology but a “problem solving tool” based on “systems theory”, which

reduces phenomena by breaking into smaller and smaller components to investigate
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individually. This is has been used widely for the “information management”,

“information strategy” and “business analysis”.  The whole methodological approach

is based on the seven layers, which can be known as the seven stages of the

systematic enquiry of the soft system methodology, and are divided into two parts,

the real world and the system thinking as shown below. The activities mentioned at

1, 2, 5, 6, 7 belong to “real world”, and activities mentioned at 3, 4 below the line are

taken as system thinking about “real world”.

Figure: 2.1 Seven stages model of SSM

The following four “activities” clearly define the whole picture of the SSM and shape
the definition.

“1. Finding out about a problem situation, including culturally/politically;

2. Formulating some relevant purposeful activity models;
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3. Debating the situation, using the models, seeking from that debate both (a)

changes which would improve the situation, and are regarded as both desirable and

(culturally) feasible, and (b) the accommodations between conflicting interests, which

will enable action-to improve to be taken;

4. Taking action in the situation to bring about improvement” (Checkland, 2000)

Source: (Checkland, 2000)

Figure: 2.2 Inquiring and learning cycle of SSM
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2.2 Real World

Opposite to theoretical or conceptual imaginary world, the real world is the factual

problematic situation, where human beings take “purposeful action” in a systematic

way, and observe real problems of “hard” and “soft” nature.  Based on perceived

view of the real world the conceptual models are developed to represent the real

world and express problematic situation. The real world, which is “unfolding

interacting flux of events and ideas experienced as everyday life “(Checkland, 1990),

gives learning, and experience to the perceived world view observer to improve the

situation. “Jenkins' idea was that the real-world experiences would enable us

gradually to build up knowledge of systems of various kinds”, and that “this

knowledge would support the better design and operation of such systems in real

situations”. SSM was also the “result of 30 years of this kind of learning in real-world

situations” (Checkland, 2000).

2.3 System Thinking

System thinking believes that a “complex whole can have properties, which refer to

the whole and are meaningless in terms of the parts which makeup the whole”. It

investigates the problem and phenomena into parts individually, which are

interconnected and dependant on each other being part of the whole system as

subsystems. Its core principle to have an idea of “emergent properties” to see
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system as a whole has a meaning but the individual parts have no meaning

(Checkland, 1990).

The system thinking is further classified into two concepts, which are “soft” and

“hard” thinking.

2.4 Soft and Hard Thinking

The system thinking has been categorized into two “complementary traditions”, the

“soft” and “hard”. Soft system thinking “creates the process of enquiry as a system”,

and is considered for the “fuzzy ill-defined situations involving human beings and

cultural considerations”. The world is seen as the problematic to the soft systems

thinkers with the “believe that the process of inquiry into the world can be organized

as a learning system” while the “hard” system thinking “takes the world to be

systematic”, and is well suited for the “well-defined technical problems”.

Figure: 2.3 Hard Systems thinking
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For example: in organization, where man made physical system and mechanical

devices are working can be easily predicted about their behavior and accuracy,

which are called hard systems, but so for human activities, behavior, organizational

and social problems are concerned, which are usually fuzzy, complex and ill

structured are taken as soft systems (Checkland, 1990).

Figure: 2.4 Soft Systems thinking

2.5 Seven Stages of SSM

Soft systems methodology is a “well defined structure” based on seven “iterative

stages” as defined in 1975 version, divided by “real-world” and “systems thinking”

activities. In 1990 version, this model was replaced with a “two-stream”, “iterative

process model” divided by “logic-based stream” and a “cultural analysis stream”. In
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logic stream, there is a comparison between “relevant systems, models and the

situation; determination of changes; and action to improve the situation”; and in

cultural analysis there is “analysis of the intervention, the social system and the

political system” (Baskerville, 1998).

Checkland, (1990)
Figure: 2.5 Process of SSM



Chapter –2: Soft Systems Methodology

34 | Designing Examinations Information System Management: a comparative case study application of SSM

Applying systems thinking approach in soft systems methodology, seven stages

model of the Checkland go through complete process as per defined steps to solve

the problem, by suggesting desirable changes feasible to the social, cultural and

political situations. The conceptual models to express real world situation to the

problem would be developed with rich pictures in relationship of the purposeful

human activity, by formulating root definition and CATWOE analysis. In this regard

the problem identification is the first and foremost important step on which basis the

problem situation of the real world is expressed. Using “root definition” and

developing “conceptual models” based on root definition can be compared to real

world to propose desirable changes, which are socially, culturally, and politically

feasible.

2.5.1 SSM-Stages-1 and 2: Preliminary Problem Identification

In the first two initial stages of Checkland’s soft system methodology, the problem

identification and express the problematic situation of the real world are the most

important stages, where whole methodological approach is based to formulate the

desirable solution. Rich-pictures are usually used to express the problematic

situation of the real world to have a glance over the whole scenario in a nut shell that

gives rich understanding to the problematic situation.
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2.5.2 Rich Pictures

The rich picture is the artistic work of drawing pictures and diagrams showing

connectivity and “relationship” between work processes, business functions, and its

different elements to represent the whole scenario of the situation at a glance. This is

widely used in the soft system methodology to express the problematic situations,

which is much better way than the “linear prose for expressing relationship”. It

requires somehow creative, and artistic approach and skills but not necessary, since

its purpose is not good drawing but express the problematic situation in well. There

is no particular hard and fast rule to draw pictures and sketch the situation

(Checkland, 2000).

Moreover, in order to define the problem, “root-definition” is the best way to describe

objective, and purpose of the proposed system (Zhou) based on the identified

problematic situation.

2.5.3 SSM-Stage-3: Developing Root-Definition of Relevant System

Root Definition

A root definition is the  the short definiton of the main objectives of system in shape

of mission statement, which tells clearly about the purpose of new system that what

system will do, how it is to be done and why it is being done as per formula given
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below (Checkland, 1998). A “well-articulated” root definition must consider the elements

of CATWOE, which has a core objective to define purposeful transformation of the

input to “new form” of output.

A system to do X by mean of Y in order to Z

what system will do (X), how it is to be done (Y), and why it is being done (Z)

2.5.4            CATWOE Analysis

The CATWOE is “mnemonic”, which clearly defines the parts of the system through

which the input is tranformed into meaniful output for which Weltanschauung or

worldview makes it meaningful. The CATWOE is the basis for developing

comprehensive root definitions, which clearly define purpose of the system. For

example: main elements of system such as customers or real beneficiaries, which

are directly or indirectly affected; actors, which are involved in transformational

process, conversion of the input into output; world view, which justify meaningfulness

of system; owners, who have power to run or stop the system with the environmental

constraints, which can directly or indirectly affect system are discussed in CATWOE

analysis.
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CATWOE
C= Customers The victims or beneficiaries of transformation process

A= Actors Those who would do transformation process

T= Transformation Process Input             Output

W= Weltanschauung The worldview that makes the transformation process

meaningful in context

O= Owners Those with the power to stop transformation process

E= Environmental Constraints Elements outside the system which are taken as given.

Checkland, (1990)

Table: 2.1 CATWOE analysis

2.5.5 Weltanschauung: (world-view)

The “real-world”, where human beings taking “purposeful action” in a problematic

situation led to the development of “human activity systems” models based on its

own “weltanschauung” (Checkland, 1990). “Every model of notional purposeful whole, if

it is to be coherent” is required to be developed according to its “declared world view

or weltanschauung” (Stowell, 1995), because it is established fact that every observer

has its own view of perceiving world. An “observer's terrorism is another's freedom

fighting”; like that, “any purposeful or intentional action in real time can be perceived

in many different ways” (Stowell, 1995). That’s why the models for “purposeful activity”

are usually developed on basis of their own “weltanschauung” or “world-view” that

makes the ‘transformation process meaningful” (Checkland, 1990).
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2.5.6 SSM-Stage-4: Developing Conceptual Models

This stage is very important that designs and develops the conceptual models for

purposeful activity of the human situations in real world consisting on systematic

activities, functions and processes, which clearly depicts the whole system by

showing that “what is happening within the system” (Zhou).

2.5.7 Conceptual Models

Based on root definition built for the problematic situation of real world, conceptual

models are developed for better understanding of the phenomena, and their

interdependencies of the working relations between processes and business

functions. This will lead to open discussions for feasible changes, and make

comparisons between real world and conceptual models that become helpful for

analysts as well as other non technical people to understand the situations easily.

Conceptual models are usually drawn with “rough bubble” drawings mentioning the

activities in logical order interconnected with each other showing interdependencies

with “symbol of arrows”. The activities are necessarily expressed in “verb noun

phrase” (Checkland, 1990).

These models of “purposeful activity” developed with “linked activities” “carry out

transformation process of CATWOE” together with other activities, which need
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proper monitoring and “control action” for “operational system” to measure its

performance and meaningful objectivity (Checkland, 2000).

2.5.8 Measures of Performance- Three E’s

This is monitoring and control mechanism to measure the performance of designed

system as per defined “established” criteria and objectives mentioned in root

definitions. The “notion of a transformation” can be judged easily to its

successfulness or unsuccessfulness, by converting input to the output based on

three parameters mentioned below (Checkland, 1990).

E1: Efficacy – “does the means” or system work? Or does the required

transformation is achieved.

E2: Efficiency – to measure the efficiency of the system being worthwhile by

comparing the achieved output with the required resources as input.

E3: Effectiveness – “does the system achieve its longer term goals?” as per defined

objectives in the Z of root definition (Checkland, 1990).
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2.5.9 Interaction and Transformation Models

Interaction and transformation are two useful forms of modeling in soft systems

methodology well used by Mathiassen etal (1996, 2000) and Rose (2002). The

interaction model, which “focuses on regularity” (Rose, 2001), defines “a domain and

an interaction with this domain” (Mathiassen, 2000).

The interaction system is identified being “related to a domain with states, and where

change of the domain is understood as transitions from one state to another”. “The

human activities of the interaction system are those that are necessary to perform

the interaction with the domain. The state of the domain will change but the activities

maintain the structure of the domain as an invariant limitation. Each transition from

one state to another is in this way governed by the structure of the domain”

(Mathiassen, 2000).

The transformation model “focuses on change” and “defines a mapping between

inputs and outputs with a particular focus on the overall change”. The “human

activities involved in mapping some well-defined output” are identity of the

transformation system. These linked activities, which are dependent on each other,

are necessary for the transformation and conversion of input to the output

(Mathiassen, 2000).
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2.5.10 SSM-Stage-5: Comparison of Models (conceptual v/s real world)

In this stage, the conceptual models are compared with real world. This will lead to

open discussions for “systematically desirable” and “culturally feasible” changes.

Such kind of discussions take place in the real world, where usually four ways of

making comparison are used, which are “informal discussion, formal questioning ;

scenario writing based on operating the models; and trying to model the real world in

the same structure as the conceptual models”. Among these ways, the second one

which is formal questioning is widely used (Checkland, 1990).

Such discussions and debate in “real-world organization” is taken in “political arena”

to pursue different “conflicting interests” and their “accommodation” (Winter et al., 1995),

which are not only for improving the models but finding “accommodation between

different interests in the situation”. This ultimately leads to the improvement towards

“initial problem situation” (Checkland, 1990).

2.5.11 SSM-Stage-6: Identification of Changes (systematically desirable,

culturally feasible).

Based on discussions and debates taken place in real world on the basis of

conceptual models, the systematically desirable and culturally feasible proposed

changes can be identified to improve the situation.
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2.5.12 SSM-Stage-7: Action to Improvement

This is the final stage of action taking for the implementation of identified proposed

changes as conceived as a result of thorough discussions and analysis.

2.6 SSM and Information Systems

SSM in the development of information systems plays an important role, and differs

from other technical approaches. It has been widely used for “information

management”, “information strategy” and “business analysis” due to its nature, which

focuses on “social”, “cultural” and “political” factors. Since, the “information systems

are part of social systems, and their use can not be specified wholly in technical

terms” (Stowell, 1995). SSM is the appropriate and best fitting choice to meet such

challenges and issues in real world for “messy” and “ill-structured” situations, where

especially the concern is social and cultural factors. Using SSM in the development

of information system, main concern is to meet real needs of the organization by

generating meaningful information based on available data. The successful

information systems are “created rather than simply designed” (Checkland, 1990) as per

organizational real needs based on purposeful “human activity systems”, which

depends on “serving system” and “served system” concepts.
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Figure: 2.6 Served and serving system concept of information system model

Usually “computer-based information systems” are considered as “serving” systems,

whereas “purposeful human action” is taken as “served system”, which is being

served by information system in the organization (Winter et al, 1995).

It is therefore necessary to design an information system, which satisfy the needs of

organization, and fully understand the “purposeful human action” by “human activity

system concept” (Winter et al, 1995). This will lead to the selection of proper data and

information based on human activity systems in organization for development and

creation of the relevant system.
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Figure: 2.7 Data, capta, information and knowledge model.

Checkland and Holwell (1998) declare a clear distinction between data and

information, by introducing a new term “capta” for data; which choose the relevant

and appropriate data based on some “criteria” to process, by converting into

meaningful information (Rose, 2002). “IT-based” information systems are supposed as

“capta processing systems”, “which serve people taking action” (Checkland, 1998), and

SSM, which is considered for “system design” is “used in sense of human activity

systems” with relevance to the “organizational development” (Baskerville, 1998).

2.7 Purposeful Human Activity

In “real-world” situation, people who “in the face of ambiguity, uncertainty,

disagreement and conflict are trying to take purposeful action”, which is meaningful
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to them for achieving their objectives in a systematic way of activities linked with

each other so that “they constitute whole as a new kind of system”, which is known

as “human activity systems” (Stowell, 1995) .“This led to the idea of modeling

purposeful human activity systems“(Checkland, 2000). The purposeful activities of

organization, which are meaningful to the people, are modeled in conceptual models

“with the people in the organization, by comparing them with the current action”.

Such debate in “real-world organization” is taken in “political arena” to pursue

different “conflicting interests” and their “accommodation”. This will lead to the

development of meaningful “human activity system models” more specific to the

organization (Winter et al, 1995).

2.8 Processes for Organizational Meaning (POM) Model

This is the overall model of “organizational meanings” of “social process”, where

people take “purposeful action” in support of information systems. The information

systems, which are supposed as “capta” processing systems play a vital role to meet

the organizational meanings, and support people in their purposeful activity. The

whole process is consisting on seven “elements’. The 1st and 2nd elements are about

the people who are in groups or individual; perceive the “data-rich world” “selectively

through their various taken-as-given assumptions”. And, this perception can be

“exchanged, shared, challenged, argued over, in a discourse which will consist of

inter-subjective” “creation of meanings”, which lead to “capta” processing and
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generating information, as mentioned in elements 3rd and 4th. Element 5th, where

conflicts and battles take place and are “settled” which are part of “politics”, and

should be encouraged to enable “assemblies of related meanings, intentions, and

accommodations between conflicting interests”. This is one of the complicated

“social processes”, which ultimately leads to persuade “purposeful action” as

mentioned in element 6th. The last and most important 7th “element” of this POM

model is the “organized information system”, which is the basic building block to

support organization and people for achieving their objectives, by supporting in

human activity systems and finding accommodations. This information system

developed and designed as per requirements of real world for “capta” processing is

based on appropriate use of the information and communication technologies, which

support the IS infrastructure with the latest trends of the computer and IT (Checkland,

1990). Because, the designed information system is a kind of “social system” with

which people in organization interact to take “purposeful action”, and is not only a

“piece of software” but building a “social practice” (Rose, 2002). This requires

specialized professional knowledge to design, develop, maintain, control or change

the system or technology.
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Figure: 2.8 Process organizational meaning model
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2.9 Limitations of SSM

SSM is less concerned with technical issues, which are also important to develop an

information system. Without analyzing and using traditional software engineering

methodologies, the SSM can not alone develop an information system. SSM is

concerned with analysis of information system development from social, cultural and

political point-of-view, and try to solve the problematic situation with help of

conceptual models, which is less concern for hard system thinkers. Perhaps, the

traditional system developers who deal with technicalities can ignore important

social, cultural and political elements of the information system. The SSM can be

well integrated with other traditional software engineering methodologies, and SSM

study can be helpful for developers to guide them for system development.

The activity models are not fully representation of real world activities, there may be

number of other unseen activities, which support other processes and main

activities, and SSM doesn’t focus on such unseen activities.

The non-technical people in organization may not understand conceptual models

fully, and critical discussion to find accommodations may not properly observe

interests and conflicts between stakeholders. Politically, participants may not even

express their conflicts and interests openly, which could lead to inappropriate

analysis.
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If one observer's terrorism is another's freedom fighting (Checkland, 1990), and no two

people will see things in exactly the same way due to having different perception

then development of conceptual models, making observations and concluding of

discussions by the analyst may also be wrongly interpreted depending on his own

efficiency and capability of understanding things.

SSM solution for information systems requires action to be taken (stage-7), which

ultimately needs some resources and technical study. SSM (stage-7) emphasize to

take action. It does not mention by whom this action will be taken, and how

implementation or further study will be carried out. It lacks in providing proper

solution with strategic planning, and does not address practical implementation of

the study.
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Chapter # 3

Research Methodology

3.1 Research Methodology

In order to achieve research objectives and understand both working models of

examinations departments of Mehran University and Aalborg University, an

extensive thorough study will be carried out by understanding their organizational

structures and working information systems. Using Checkland’s seven stages

(refer: 2.5) soft systems methodology (SSM) approach (refer: Chapter 2), both models

(MUET & AAU) will be evaluated by means of certain parameters (strengths & limitations).

In this regard, primary as well as secondary data will be collected using multiple data

collection techniques. Applying the soft system approach the comparative analysis of

both models will be given in a shape of new proposed improved model (refer Chapter:

7) for examinations department of Mehran University. This model will also provide a

road map for the higher education institutions of Sindh to strengthen their

examinations departments with the improved IS model to their stakeholders.
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