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As systems analysis and design is becoming increasingly concerned with the organization as a
whole, systems analysts need to concern themselves with organization design as well as systems
design.

This book takes a unique look at systems analysis and design by using an approach that pro-
vides learners with a critical personal framework. This enables the reader to develop a personal
method for critically considering and developing a knowledge and practice of systems analysis and
design by contrasting the real world with the systems world, thus differentiating it from existing
systems analysis books.

Each chapter of this book begins by highlighting what can be learned by completion of 
the chapter and ends with a critical skills development section that contains activities, tasks and
discussion questions. Chapters include:

• systems analysis and design in concept and action;

• structured data modelling;

• making systems analysis and design inclusive.

Although the discussion and examples in this text are drawn primarily from business informa-
tion systems, the lessons apply to both government and healthcare information systems and to
systems development in general.

Critical Systems Analysis and Design makes a complex area of study accessible and relevant and as
such is an indispensable textbook for both advanced students and professionals concerned with
the innovation of information systems.

Nandish V. Patel is Deputy Director of Studies on The Brunel MBA programme at Brunel
University, Uxbridge.
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The purpose of this book is to redress the gap of
criticality in systems analysis and design. The
developmentofcriticality in learners is the ration-
ale that underpins programme specifications at
universities, and increasingly it is the preferred
attribute of professional employees in com-
panies. Criticality is important in systems analy-
sis because its scope has vastly increased since 
the 1960s. Then, it was concerned with the
design of Information Systems (IS) for local or
departmental functions. It now covers the whole
organization in system projects involving busi-
ness process redesign, eCommerce, eBusiness,
and knowledge management systems. Systems
analysts are now not just systems designers, they
are part of a team involved in organization
design too.

IS is an important subject in academic cur-
ricula in undergraduate and postgraduate pro-
grammes at universities. Learners are exposed
to how technical analysis is conducted, how to
use formal notations to develop systems models
and designs, and how developed systems models
and designs are implemented using Information
Technology (IT). The emphasis is on providing
comprehensive knowledge and the develop-
ment of necessary problem-solving skills for
learners to become practitioners. This empha-
sis has resulted in an absence of criticality in the
subject, which for university degree pro-

grammes in business schools and computing
departments is probably a significant weakness.
Learners and practitioners need to reflect criti-
cally on the problem of IS development encom-
passing organization design, in particular
systems analysis and design. Such criticality is
necessary in postgraduate programmes and in
workplaces where critical thinking is often the
impetus for innovation.

Teachers are concerned about the divergence
between textbook knowledge of IS and systems
analysis and design and its practice in organ-
izations. The formal approaches that constitute
knowledge seem at odds with the domains in
which they are applied, namely organizations
and people. Organizations, and the people who
work in them, make it difficult for practitioners
to deploy formal IS methodologies or systems
analysis and design techniques and tools as
intended by their authors and inventors. Often
practitioners resign themselves to the fact and
stop using formal methodologies, techniques 
and tools. This is regrettable because formalism
and ontological knowledge of systems can make
real contributions to practice. Teachers are
aware that what they teach their learners in the
classroom seems to lack relevance to actual prac-
tice in software development companies and in
business organizations that develop and use IS.
Yet the problem remains. Teaching knowledge
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is fundamental to understand the vitally revolu-
tionary phenomenon that IS and IT constitutes
in the twenty-first-century organization.

To bridge the relevance gap between know-
ledge and practice it is possible to present know-
ledge to learners in a stimulating and interesting
manner. A Personal Critical Framework (PCF )
approach will incite learners, and practitioners,
to think critically about how they internalize the
taught knowledge and how they would put it
into practice. The author’s ten years of reflec-
tive teaching practice and innovations in peda-
gogy has resulted in an exciting way of teaching
that appeals to learners. Taking a Holistic
Approach to Learning and Teaching Inter-
action (Patel, 2003) can make the subject mater-
ial interesting and relevant to learners’ personal
and professional development, and most impor-
tantly to their notions of the self and their
appreciation of the role of knowledge in per-
sonal and working lives. The Holistic Approach
has been shared with colleagues and nationally
at conferences on learning and teaching.
Learners and colleagues have applauded it, 
and learners are satisfied with their levels of
performance and knowledge insights achieved.

In the Holistic Approach, learning and
teaching interaction is defined as the social
context in which a learner, who is seeking to
improve the self, is taught specific discipline
knowledge by a knowledgeable teacher whose
aim is to disseminate discipline knowledge and
improve the quality of life of the learner by
developing him or her into a critical learner.
The Holistic Approach seeks to develop critical,
confident, and independent learners capable of
action in their professions, and in society gen-
erally. The task of the holistic teacher is to
enable critical learners to direct themselves and
to devise ways of enabling learners to do that.

The purpose of the Holistic Approach is to
develop critical thinking skills in learners and
practitioners. Cognitive critical thinking skills

are difficult to develop in a practical subject 
like systems analysis and design. The Holistic
Approach makes use of PCF to enable learners
to relate taught material to the actions they per-
form or would perform. The Holistic Approach,
PCF and a Critical Framework for studying
and analysing the taught material are combined
to provide a set of cognitive tools for learners
and teachers that engender critical thinking.

The pedagogy of this textbook is termed
critical learning in which the learner is regarded
as a critical learner. The traits of a critical learner
are criticality, confidence, and independence.
The critical learner is an individual who has to
act eventually in real situations. Such purpose-
ful action requires critical faculties that enable
individuals to make decisions about the action,
based on knowledge that they learn to assess for
its validity in practice. Confidence is required
to act. The holistic teacher’s task is to provide
such confidence by developing independent
learners. This independent trait of the critical
learner reflects that the individual is responsible
for their action. A critical learner can only be
independent if they are confident, and confi-
dence only develops if learners are taught to be
reflexive. This textbook introduces the devel-
opment of a PCF as a device to structure know-
ledge and purposeful action that is based on
critical thought. The development of a PCF and
its critical evaluation can lead to confidence and
independence in action.

As Barnett argues:

The challenges facing the university in developing
critique-in-action are, in part, concerned with the
ontological questions of what it means to be a self in
the world, and about the relationship of the self to
the world of work.

(Barnett, 1997: 129)

Barnett’s comments have a resonance with the
notion of praxis. Praxis is the art of acting in 

xii

Preface..................................................................................................................................................



given conditions in order to change them. It is
precisely this kind of situation that systems
analysts and developers of IS encounter. 
Action in existing situations with given condi-
tions requires critical thinking. The Holistic
Approach is intended to develop critical learn-
ers who will be capable of such critical praxis. It
has been conceptualized as a result of the suc-
cess of the author’s teaching of IS with this
approach and appreciative learners’ favourable
comments.

This textbook is aimed at postgraduate
learners undertaking a Master of Science or
Master of Business Administration degree. Its
purpose is to develop critical learners capable
of making judgements on how to use the exist-
ing knowledge on IS development in practical
work. It can also be used at level three of 
undergraduate programmes. The traits of criti-
cality, confidence, and independence of a 
critical learner enable an individual to act in
real situations in relation to the discipline know-
ledge taught. The basis of the teaching
approach is praxis – our body of knowledge
arises from the very problems that we need to
solve to make progress. Knowledge that arises
from practice is in turn used to improve per-
sonal effectiveness. The discussion and exam-
ples in the text are from business IS, though the
lessons apply to both government and health-
care IS and to systems development in general.

I am grateful to all my learners who have
been exposed to my pedagogical approach to

learning critically about IS and practice. They
have been, and continue to be, learners on 
postgraduate programmes in IS and Systems
Project Management. Many masters and 
MBA candidates have taken my modules on 
IS development. They encouraged me to con-
tinue using the Holistic Approach because of 
the benefits they have derived as practitioners.
In particular, graduate trainees on a day-release
company-based programme in Information
Management have encouraged me to continue
developing the approach. All my learners 
have contributed to my learning on how to
teach an essentially problem-solving subject
from a critical perspective, and I am pleased 
and gratified that I have been able to contribute
to even highly experienced practitioners too:

Nandish,

May I just say that I enjoyed your lectures a great
deal, having worked in IT for 30 years, I understood
and appreciated what you were saying and also
learned a lot, it was a lecture that I always looked
forward to attending!

Best regards

Acknowledgements
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How to use the book

The aim of this book is to admit learners and
practitioners into systems analysis and design.
Admission into a subject is called vishay prevasha

in the Indian Sanskrit language. It means to
provide learners themselves with critical facul-
ties for acquiring and developing knowledge in
a discipline. The book is not a technically com-
plete text on how to undertake systems analysis
and design. Rather, only material sufficient 
to form the basis for developing criticality is
introduced.

Criticality is explored in this textbook
through: transformatory critique, refashioning
of traditions, reflexive criticality and critical
skills, after Barnett (1997). It is to be distin-
guished from the notion of simply being taught
knowledge. The central theme of the textbook
is the development of a PCF, either for learn-
ers or practitioners. Learners and practitioners
can think critically about knowledge and per-
sonal action and develop personal constructs
based on critical thought. The PCF is to be
developed on the basis of critical understanding
of knowledge and practice. It should form a set
of related cognitive constructs derived through
reflective study or reflective practical experi-
ence, or both. The value of a PCF is to antici-
pate or determine future action and, based on

personal experience, it is to be continually
revised. It serves to enable learners to develop
individually methods for critical reflection on
knowledge and practice.

The PCF and the Critical Knowledge and
Practice Framework provide the lenses for crit-
ically studying systems analysis and design.
They provide the critical focus. These frame-
works serve to encourage learners and practi-
tioners to reflect critically on the notion of
systems, methods, techniques and tools and
engender reflective and critical discussion
aimed at the development of a PCF.

To develop a PCF each chapter serves 
three purposes. It presents sufficient material to
begin thinking on a specific topic. The material
is then related to the Critical Knowledge and
Practice Framework designed to enable reflec-
tion. The PCF is then developed through ques-
tions, exercises, and activities on the basis of the
reflective study of the material presented and
other readings. This section in each chapter is on
how the Critical Knowledge and Practice
Framework can be used to develop the concep-
tual and praxis elements of a PCF. Systems
analysis and design concepts and analysts’ prac-
tice based on conceptual and technical know-
ledge need to be subjected to criticality. The
section enables critical evaluation and develop-
ment of professionalism. Analysts can assess its
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value in individual and professional terms. In
particular, they can consider the impact of know-
ledge on practice.

Student-centred learning

This textbook can be used in conjunction with
the student-centred approach to learning and
teaching. As with criticality, student-centred
learning requires learners to take responsibility
for learning, but it also requires them to be
involved in its delivery. It reinforces the trans-
fer of ownership of knowledge from the teacher
to learners. It is particularly relevant to post-
graduate learning and teaching, where it can
draw on learners’ experiential knowledge.

The Systems Development Life Cycle
(SDLC) is introduced. Learners should be
encouraged to do simple, uncomplicated exer-
cises to familiarize themselves with the tech-
niques, tools and methods. Readings of relevant
research papers and cases then lead learners to
recognize and question premises and assump-
tions made by the various approaches, SDLC,
methodologies, techniques and tools. Question-
ing leads to the development of a critical per-
spective on the various problems in structured
and object-oriented analyses. Learners can then
be encouraged to think how improvements in
knowledge and practice can be made in the
light of the critical reflection.

Teachers’ own seminar exercises, cases,
research papers, and seminar discussions can be
used to involve learners in the delivery. The
teacher can introduce topics via a short inter-
active lecture and then facilitate seminar dis-
cussion. The discussion can be based on cases
and research papers. Learners should be
encouraged to lead discussions in small groups,
which then report to the plenary. The plenary
discussion itself will result in a synthesis of
learners’ contribution to the delivery.

After reading the Delphi Report’s definition
of critical thinking, self-examination and self-
correction, learners should attempt the PCF
development section in each chapter. Its pur-
pose is to encourage critical reflection. It con-
tains questions encouraging critical reflection,
individual and group discussion exercises, and
activities that lead to the development, and sub-
sequent enhancement, of personal constructs.
The PCF is thus progressively developed in each
chapter.

As there are no right or wrong answers for a
particular systems analysis problem no solutions
are provided. The teacher can determine when
to make use of the student-centred material and
provide guidelines to learners on acceptable res-
olutions. References to research publications in
the textbook are not reproduced but a full refer-
ence is provided in the further reading sections.

The teacher is encouraged to think of similar
activities to those presented in the PCF devel-
opment sections. Given the interpretive nature
of many of the questions and activities in the
PCF development sections no model answers
are provided. Teachers should use their discre-
tion to judge what constitutes an appropriate
response by learners. The author is available to
discuss the development of teachers’ initiatives
and learners’ responses via the textbook’s
associated website.

Supporting web resources

Additional material on the holistic approach 
to teaching and learning is available at www.
routledge.com/textbooks/0415332168.
Teachers’ activities in developing PCF are:

• Introduce concepts of systems analysis and
design and present methods, techniques and
tools.

• Use the Critical Framework to develop
critical thinking. Relate real and practical
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problems in applying systems analysis and
design in the real world, and seek pragmatic
resolution of the problems.

• Encourage learners to develop a PCF con-
sisting of personal constructs. Personal con-
structs may be derived from practice or
taught material, or from both sources. A
PCF should include a list of problems and
issues in systems analysis and design, com-
piled by individuals, groups or the teacher.

• Formulate questions designed to make learn-
ers think about clients, systemic problems,
social factors, organizational problems, com-
munications problems, knowledge gaps, and
other problems and issues. Relate these to
learners’ PCF by using exercises, discussions
and activities in the PCF development 
sections, thus progressively enhancing 
PCF.

• Develop their own activities for learners that
encourage them to think of how to resolve
practical problems in systems analysis and
design, ranging from assumptions about
organizations, people, IT and IS, covering
conceptual deficiencies, difficulties with
implementing techniques, and using tools in
real contexts.

• Develop activities that encourage learners to
relate their resolutions of practical problems
to PCF development and to question the
effectiveness of their resolutions in terms of
the PCF.

Selective chapter readings

A chapter map is given in Figure 0.1. Excepting
Part I, the remainder of the book is organized
to reflect the phases of the SDLC. This does
not justify the SDLC but recognizes the clear
conceptual distinctions prevalent in research
and practice.

Chapters in Part I are essential reading
because they provide the foundation for devel-

oping skills in critical thinking and the devel-
opment of a PCF. Once the notions of a PCF
and the Critical Framework are understood,
other chapters may be read as required. The
selective reading of other chapters can then lead
to the development of certain elements of a
PCF. Teachers are encouraged to read the sup-
plementary account of the Holistic Approach,
available at www.routledge.com/textbooks/
0415332168 because it explains the pedagogy
underpinning the approach to learning and
teaching adopted in this book.

Chapter 1 explains the PAC cycle. Teachers
and learners should read it. It details the com-
ponents of a PCF and discusses how it should
be developed. It relates a PCF to action and dis-
cusses the development of critical selves through
action.

Chapter 2 explains the Critical Framework.
Teachers and learners should read it. It details
the components of the Critical Framework and
explains how to apply them to study critically
topics in systems analysis and design. The
Critical Framework is a set of constructs to
enable criticality.

Part II covers conceptual foundations,
project management and systems analysts. A
reading of the chapters will develop the intel-
lectual and conceptual elements of a PCF. This
coverage is required because criticality assumes
conceptual understanding and argument.

Chapter 3 introduces fundamental concepts
and discusses their effect on analysts’ actions.
The SDLC, structured and object-oriented
systems analysis and design, and methodologies
are covered. A reading of this chapter will lead
to the development of fundamental and essen-
tial personal constructs in analysis and design
for a PCF.

Chapter 4 examines systems project man-
agement. It covers how an IS is selected for
development, formulating a business case for 
its development, and project management

xviii
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issues and techniques. Project management as
planned action is elaborated. A reading of this
chapter will provide the basis for developing
reflexive critical thinking and critical skills, and
enhancement of the elements in a PCF.

Chapter 5 discusses the role of systems ana-
lysts. The qualities and skills required, their
tasks, and the techniques and tools available to
them are covered. The working relationship
between systems analysts and stakeholders and
developers is discussed. A reading of this chap-
ter will enable systems analysts to think critically
of ‘the self’, and contribute to considering all the
elements in a PCF.

Part III focuses on systems analysis. A read-
ing of the chapters will enable a critical consider-
ation of the instrument elements of PCF. These
chapters are included because the development
of reflexive criticality and critical skills assumes
familiarity with the instruments of practice.

Chapter 6 explains the importance of under-
standing and developing knowledge of what 
a new IS is required to do, or system require-
ments. Structured and object-oriented tech-
niques and alternatives are presented and criti-
cally discussed. Chapter 7 introduces structured
data modelling techniques. It focuses on logical
data modelling, entities, relationships, normal-
ization and documentation. Chapter 8 intro-
duces structured process modelling, covering
data flow diagrams and business logic modelling
techniques. It also details SSADM technical
products. Chapter 9 introduces object-oriented
analysis, covering object modelling and UML
diagrams.

Part IV focuses on systems design. A reading
of the chapters in this part will enable a critical
consideration of the design instrumental ele-
ments of a PCF. Similar to the previous part,
the chapters in this part contribute to reflexive
criticality and critical skills.

Chapter 10 examines user interface, input
and output design. Chapter 11 considers system

and data design, and covers change manage-
ment because of its importance in introducing
IS in an organization. A reading of these chap-
ters will enable an appreciation of the system
level design issues and contribute to the per-
sonal constructs and instrument elements of
PCF.

Part V relates the social context of systems
analysis and design. It develops a critical per-
spective through critical reflection of the previ-
ous chapters and paradigmatic analysis. A
reading of the chapters in this part will enable
critical consideration of the intellectual and
conceptual elements of PCF. The development
of transformatory critique and the possibility of
refashioning traditions assume knowledge of
what constitutes knowledge and how it is
acquired.

Chapter 12 considers social theory, organi-
zational and political factors that are not
covered in structured and object-oriented
analyses. Chapter 13 is a critical reflection of
the previous chapters in terms of human and
organizational factors. A reading of these chap-
ters will contribute significantly to the ethics,
assumptions of reality, personal constructs and
instrument elements of PCF.

Chapter 14 synthesizes knowledge and
action to deepen the knowledge element and
enable reflection on praxis in PCF. It considers
criticality in terms of refashioning traditions. It
provides a paradigmatic analysis of alternative
and emerging knowledge on systems analysis
and design. A reading of this chapter will con-
tribute to acquiring knowledge of assumptions
of reality, personal constructs and instrument
elements of PCF.

Chapter 15 takes a future-oriented perspec-
tive. A reading of this chapter will provide
knowledge of how emerging approaches are
making paradigmatic shifts to make systems
analysis and design inclusive of social and orga-
nizational factors. It gives brief accounts of new

111

0

11

0111

0

0

11p

xix

............................................................................................................................................Introduction



C
ha

p
te

r 
2:

C
rit

ic
al

 k
no

w
le

d
ge

an
d

 p
ra

ct
ic

e
fr

am
ew

or
k

C
ha

p
te

r 
15

:
M

ak
in

g 
sy

st
em

s
an

al
ys

is
 a

nd
d

es
ig

n 
in

cl
us

iv
e

C
ha

p
te

r 
3:

S
ys

te
m

s 
an

al
ys

is
an

d
 d

es
ig

n 
in

co
nc

ep
t 

an
d

 a
ct

io
n

C
ha

p
te

r 
6:

R
eq

ui
re

m
en

ts
:

th
e 

sy
st

em
 t

o 
b

e
(o

r 
no

t)

C
ha

p
te

r 
7:

S
tr

uc
tu

re
d

d
at

a 
m

od
el

lin
g

C
ha

p
te

r 
4:

S
ys

te
m

s
m

an
ag

em
en

t

C
ha

p
te

r 
14

:
W

ay
s 

of
 t

hi
nk

in
g

an
d

 a
ct

in
g

C
ha

p
te

r 
10

:
In

te
rf

ac
e,

 in
p

ut
an

d
 o

ut
p

ut
 d

es
ig

n

C
ha

p
te

r 
5:

S
ys

te
m

s
an

al
ys

t

C
ha

p
te

r 
1:

Th
e 

PA
C

cy
cl

e

C
ha

p
te

r 
9:

O
b

je
ct

m
od

el
lin

g

C
ha

p
te

r 
12

:
S

oc
ia

l
ac

tio
n

C
ha

p
te

r 
13

:
C

rit
ic

al
re

fle
ct

io
n

C
ha

p
te

r 
11

:
S

ys
te

m
s 

d
es

ig
n

C
ha

p
te

r 
8:

S
tr

uc
tu

re
d

 p
ro

ce
ss

m
od

el
lin

g

R
ef

as
hi

o
ni

ng
o

f 
Tr

ad
it

io
n

Tr
an

sf
o

rm
at

o
ry

C
ri

ti
q

ue

R
ef

le
xi

ve
C

ri
ti

ca
lit

y

C
ri

ti
ca

l S
ki

lls

P
R

A
C

TI
C

E—
K

N
O

W
LE

D
G

E

Fi
gu

re
 0

.1
C

ha
pt

er
 m

ap
 i

n 
th

e 
co

nt
ex

t 
of

 c
ri

ti
ca

lit
y



and emerging approaches. Since a PCF is
designed to facilitate how learners and practi-
tioners anticipate action, this chapter is import-
ant for anticipating future developments in
knowledge and practice of systems analysis and
design.

Each chapter has a section for the develop-
ment of a PCF. It contains activities, questions,
and tasks that will help to objectify and define
personal constructs related to the three major
themes and six sub-themes of the Critical
Framework. They will help start thinking on a
PCF. It can be used to evaluate personal con-
structs related to knowledge and practice for
inclusion into a PCF. Where the questions or
activities require reference to an organization,
it may be the university where you study or the
company where you work. Some activities are
alternatives and so do not need to be repeated,
though using alternative methods to objectify a
PCF can lead to more clarity. For all the activ-
ities in the PCF development in each chapter
refer to the illustrative PCF in section 1.7 and
use the Delphi Report cognitive skills given in
Table 1.4 in section 1.8.1.

The Critical Framework figures in each
chapter contain much critical information. It is
not all discussed or commented upon but
selectively addressed. Teachers, learners, and
practitioners should study each figure and
investigate and critically discuss the points rele-
vant to their interests. The pragmatic resolution
component is left with question marks in some
chapters to prompt learners to think about their
own solutions to the problems depicted.

The chapters are mapped in Figure 0.1 in the
context of the critical themes explored. Each
concentric circle names the type of criticality
covered in the relevant chapters placed in the
relevant concentric circle. In accordance with
the purpose of this textbook, the chapters are
evenly distributed around the themes of trans-
formatory critique and refashioning of traditions

for critiques of knowledge, and reflexivity and
critical skills for critiques of praxis.

The placing of the chapters within the criti-
cal themes is not exact. For instance, all the
chapters contain a PCF development section
that spans all the critical themes. Chapter 5 on
systems analysts should actually be rooted in the
core transformatory critique and stretch out
through refashioning of traditions and reflexiv-
ity to the development of critical skills in the
discipline knowledge.

The ‘practice–knowledge’ bi-directional
arrow indicates that praxis is informed by
knowledge and that knowledge is informed 
by praxis. Deep transformatory critique, the
inner concentric circle, can have radical effects
on practice, the outer concentric circle. Deep
critical skills, the outer concentric circle, can
have radical effects on knowledge, the inner 
concentric circle. In the outward direction,
transformatory critique and refashioning of 
traditions in knowledge inform practice, and in
the inward direction critical skills and reflexivity
in practice inform knowledge.

Learning outcomes

The outcomes of working through the chapters
should be critically aware learners and reflexive
practitioners. They will be able to:

• Appreciate transformatory critique, refash-
ioning of traditions, reflexive criticality and
critical skills as kinds of criticality of know-
ledge and practice.

• Develop cognitive critical skills in inter-
pretation, analysis, evaluation, inference,
explanation and self-regulation.

• Deploy the Critical Framework to identify,
question, and critically think of premises and
assumptions in systems ontology – structured
and object-oriented analyses and design, and
other approaches.
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• Apply cognitive critical skills to develop,
amend and revise continually a PCF.

• Deploy the Critical Framework to consider
critically the application of methods, tech-
niques, and tools in real situations and
develop pragmatic resolution for practical
application problems.

These learning outcomes will lead to the devel-
opment of a PCF underpinned by critical 
thinking and criticality of knowledge and prac-
tice. They specify the prerequisite cognitive
skills required to develop critical thinking and
seek to develop deeper and different kinds of
criticality.

xxii
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Part I provides the foundational development for a PCF perspective. It is the pedagogical 
basis for developing criticality. The contents of a PCF determine how it is used to anticipate
action, and how critical thinking is applied to studied and experiential knowledge. This is called
the PAC cycle and it is elaborated in Chapters 1 and 2. The PAC cycle enables the structuring
of critical thought.

Criticality is only possible if a suitable framework for analysis and evaluation is devised.
Criticality requires a critical lens through which systems analysis and design can be examined.
Chapter 2 sets out such a Critical Framework used throughout the textbook. In it systems
analysis and design is interpreted as human action that can be improved through critical 
thought. The framework suggests cognitive processes for acquiring, understanding, and assim-
ilating knowledge and its application. It is the requisite lens for developing critical thought and
also the basis for insights into how to develop and sustain a PCF for personal effectiveness.

The value of a PCF is its criticality. It is the critical consideration of systems analysis and
design and subsequent inclusion in PCF that provides substance. Chapter 2 also explains what
a PCF is, how to develop one, and why a PCF is necessary for improving understanding and
practice. The question of how to understand something, and assimilate it into a PCF, is
addressed in terms of personal cognition and personal constructs.
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1.2 Introduction

Critical systems ontology is the interpretation,
analysis, evaluation, inference, explanation,
questioning and critical study of systems. It is
the notion that current ontological knowledge
of systems can be improved, and that it can be
‘other than it is’ to be practically effective. It is
enabled through a Personal Critical Frame-
work, Action, and Criticality or the PAC cycle.
The PAC cycle is proposed as a method 
for systems analysts to develop criticality and
critical thought. It is termed a ‘cycle’ because
criticality is a continuous activity. Practitioners
need to develop the habit of reflecting on what
they do, how they do it, and crucially, why they 
do it in order to improve practice. These 
are the preconditions for developing criticality,
and require cognitive skills in interpretation, 
analysis, evaluation, inference, explanation and

self-regulation. Learners too need to develop
these cognitive skills. They can benefit from
learning to reflect on knowledge and develop
deeper understanding of systems analysis, sys-
tems design, its techniques, tools and methods.

The PAC cycle is illustrated in Figure 1.1.
Readers are encouraged to develop a PCF
marked as (1) in the figure, enactment of the
PCF (2), and reflect critically on the effect of the
enactment on achieving desired aims (3). A PCF
is a qualitative approach to knowledge forma-
tion in which personal constructs are
unique to an individual. The cycle is completed
when criticality leads to the revision or amend-
ment of personal constructs and the PCF.

An initial PCF can be formed either through
critical study or reflective practice. It is com-
posed of personal constructs on systems analysis
and design and the relations between them that
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Chapter 1

The PAC cycle

1.1 Learning outcomes

To engage in the PAC cycle, after completing this chapter you should be able to:

• Develop, revise and amend a PCF based on criticality.
• Apply critical cognitive skills to a PCF.
• Relate a PCF to personal action and effectiveness.
• Interpret formal and practical knowledge in terms of transformatory critique,

refashioning of traditions, reflexive practice and critical skills.



a systems analyst deems relevant to anticipate real-

ity. It is this focus on anticipating reality that
makes a PCF relevant for analysts because the
development of an IS is such an anticipation of
reality. Systems analysis and design is practical
and the analysts’ actions shape actual IS. The
PCF is then enacted in actual IS development
situations. The analyst critically considers the
effects of the actions in the actual situation to
enhance or revise the PCF. The process of form-
ing personal constructs, using them to anticipate
events, and revising them is continuous.

The PAC cycle is a cognitive device to assess
and improve personal effectiveness and success.
Personal effectiveness is the basis for develop-
ing professionalism. Assessing personal effec-
tiveness itself requires an objectified process.
Objectification is the basis for improving know-
ledge and understanding practice. Objectified
experiential and learnt knowledge is an import-

ant part of the PAC cycle. It is necessary for the
development of personal constructs and a PCF,
reflection on ones actions to develop knowledge
further, and the application of criticality to a
PCF.

1.3 Personal Critical Framework

A PCF is a significant element of knowledge
and professional development. It brings train-
ing and education in systems analysis and
design together on the basis of the self and the
self’s need for knowledge to anticipate experi-
ence. A framework is: ‘typically a mixture of
pre-suppositions of correctness, of what is valu-
able, and of validity. The framework is not
purely cognitive; it is not even mainly cognitive.
It is invested with values, emotion, commit-
ment, and professional and social identity’
(Barnett, 1997).
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A PCF is an objectified tool for critical reflec-
tion on the self, knowledge, and practice, and
it is open to revision, amendment and update.
While training in systems analysis and design
leads to specific and prescribed behaviour, edu-
cation results in an awareness of the processes
that lead to acquiring knowledge, and cognitive
and practical skills. Education engenders
personal reflection on these processes.

The practice-orientation of systems analysis
and design requires learners themselves to dis-
cover ownership of knowledge. Generating
ownership is the major aim of a PCF. As indi-
viduals have selves, the self is central in the
development of a PCF. It is vital for making
learning and knowledge relevant and meaning-
ful. Knowledge is gathered and interpreted by
the self. Learning that is divorced from the self
usually lacks relevance when action is required.

A PCF enables criticality in systems analysis
and design. An analyst develops a PCF to
improve understanding of knowledge and prac-
tice. Its purpose is to improve the self through
knowledge and individual action. Knowledge
that is devoid of the self creates a vacuity. The
self provides ownership and responsibility. In the
absence of the self, learnt or experiential know-
ledge lacks meaning. Such insipid knowledge
then bares no relation to actual practice.

1.3.1 Objectifying a Personal Critical
Framework

Objectification results in reflection on how
knowledge is acquired and used by the self in
practice. The process of objectifying knowledge
to develop a PCF requires making personal
constructs explicit on what constitutes know-
ledge, how it is acquired, and how it is accepted
as valid. Cognitive skills are needed to objectify
a PCF and for critically evaluating objectified
knowledge. Interpretation, analysis, evaluation,
inference, explanation and self-regulation pro-

pounded by the Delphi Report (Facione, 1990)
serve as requisite cognitive skills to develop a
PCF and engage in the PAC cycle.

Objectifying personal knowledge is initially
difficult, especially for practitioners immersed in
practice. Difficulties in objectifying a PCF arise
because of unfamiliarity with reflection. The
process of objectifying personal constructs and
the relationships between them includes action,
reflection, writing, diagramming and discussion.
An individual can begin to identify personal
constructs through these activities. Objectifica-
tion may be individual and then discussed with
a mentor or trusted colleague, or it may be done
in a group. Objectified personal constructs and
their relations can then form the foundation 
for a PCF.

Action Practice is the deployment of know-
ledge to achieve specific goals. It results in expe-
riential knowledge. Analysts gather and use
relevant knowledge for practice. For example,
an analyst acquires knowledge of techniques to
use to determine system requirements for a new
IS. Chosen techniques will be enacted to
analyse system requirements.

Reflection Reflection is the process of crit-
ical thinking on practice to improve profession-
alism, and the self. Analysts evaluate and
critically assess practice to determine its effec-
tiveness. Practice is scrutinized to understand
what was done, how it was done, and whether
it achieved predetermined objectives. For
example, an analyst reflecting on the effective-
ness of interviewing clients for functional
requirements may assess how the interview 
was conducted and whether it was suitable for
establishing functional requirements.

Writing Making a record or writing is a
method for externalizing knowledge and experi-
ence. It can be recorded as notes or critical eval-
uations of practice. For instance, an analyst
reflecting on a project to develop a decision
support system can record personal activities in

111

0

11

0111

0

0

11p

5

......................................................................................................................Chapter 1 The PAC cycle



the project. The objectified writing can serve as
a record for critical analysis of practice and its
effectiveness.

Diagramming Drawing diagrams is a
method for making a graphical representation
of knowledge, concepts, techniques and activi-
ties. A diagram provides an overall perspective
on knowledge and action. The objectified
diagram can be used to further reflect on
practice and how to make it more effective.

Discussion The reflection, written records
and diagrams can be discussed with trusted col-
leagues or teachers. They constitute objectified
material for further critical understanding of
practice through other peoples’ perspectives.
Other peoples’ perspectives help to critically
assess, question and evaluate practice and
knowledge.

1.3.2 Knowledge and practice elements

A PCF has knowledge and practice elements.
Knowledge and practice is conceptually demar-
cated in the PCF but in practice they can be
accumulated separately or jointly. A learner
with no practical experience will initially accu-
mulate only knowledge. A practitioner can
accumulate knowledge through practical ex-
perience and contribute to the development of
practice simultaneously.

The knowledge element is required to under-
stand theory and relate it to practice. Theory is
an account or explanation of observed phe-
nomena. A theoretical explanation improves
understanding, provides explanatory knowledge
and informs practice. It consists of ideas that
explain the nature of something, its causes that
made it possible and how it functions.

It is difficult to find theory in systems analy-
sis and design, but there are paradigms of think-
ing and acting that seek to explain systems
analysis and design, and how it should be 
performed. Such knowledge is accumulated

through formal learning or from practical
experience. Such paradigms can contribute to
personal explanations of why and how things
work. On a personal level a paradigm consists
of objectified ideas, concepts, techniques and
methods that form personal understanding of
systems analysis and design. Theoretical and
paradigmatic understanding can be used to
enhance and improve personal constructs or
redefine relations between elements in a PCF.

Praxis is the practical side of a discipline or
profession and it provides practical knowledge.
Practice can be conducted in the absence 
of clear knowledge or understanding of the
reasons for acting in a particular manner. It can
benefit from clear explanations for acting in a
particular manner. Reflexive praxis or reflexive
practice can lead to practical knowledge based
on critical thinking. Analysts who reflect
critically on practice and knowledge can revise
and amend personal constructs accordingly.
Reflexive practice can be combined with theor-
etical or paradigmatic explanations to develop
deeper knowledge and understanding.

Professionalism, though, needs to combine
the knowledge and practice elements in a PCF.
Objectifying knowledge and practice personal
constructs can improve understanding of prac-
tice. Practice can be developed with clear
explanations for acting in a particular manner.
Most practitioners are content doing their work
and do not attempt to explain or understand
what underpins practice. A practitioner may
find that object modelling does not work well
but be unable to explain why it does not work
in practice. Reflexive practice can help to
explain the method’s shortcomings by under-
standing systems ontology. An analyst may
be trained to elicit system requirements using
structured techniques and may unquestioningly
deploy them. The analyst’s understanding of
the effectiveness of the techniques would
improve with knowledge of assumptions made
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about actual situations, explanation for con-
ducting requirements in the first place, and why
structured techniques should be used.

Learners especially need to develop the prac-
tice element of a PCF. They are best placed to
benefit from the knowledge element and use it to
consider how they might act in actual situations.
They can be encouraged to develop practice per-
sonal constructs through scenarios or cases 
to determine how they would act. A learner’s ini-
tial PCF can be used as a guide to praxis when 
they begin practice, which should be revised
subsequently on the basis of reflexive practice.

1.4 Personal effectiveness through
a Personal Critical Framework

A PCF is useful for determining the success or
effectiveness of practice. The achievement of an
objective is a practical measure of success. A
PCF can be used to improve personal effec-
tiveness and to determine, through critical
reflection, which personal constructs and rela-
tions lead to effective practice. It enables prac-
titioners to know how to do things better and
learners to understand the reasons for particular
action. It can be used to:

• decide how to act in actual situations;
• determine knowledge and critical areas for

its improvement;
• explore strengths, develop them further, and

exploit them;
• identify weaknesses and take action to

improve them.

An objectified PCF can improve the effective-
ness of practice. It can be used to determine the
efficacy of one’s action. It can be the basis for
critically reflecting on and understanding one’s
action, resulting in some personal constructs
being revised, others replaced, or new ones
introduced.

1.4.1 Reinforcing and stopping action

A PCF can be used to explain why certain
actions should be repeated and why others
should be stopped. Action that leads to success
can obviously be repeated. An explanation of
why it is successful can be deduced from a PCF.
The explanation will enhance knowledge of
practice and deepen understanding. For exam-
ple, when a method or technique works well in
practice it is beneficial to know and understand
why and how it works. Developing an under-
standing of how it works in theory can provide
deeper knowledge of its value in practice.

Practice that results in lack of desired levels
of success or even failure needs to be stopped.
The problems with personal constructs can be
identified and amended or entire personal con-
structs replaced. Simply stopping the action will
not improve knowledge or practice. It is vital for
professional development to know why certain
actions should not be repeated. Stopping action
without understanding the reasons for failure
may lead to future similar failures.

Explaining practice is important for develop-
ing a PCF that contains relevant personal con-
structs. Actual practice consists of implicit or
explicit rules, procedures and assumptions of
which a practitioner may not be cognizant.
Explaining successful practice will objectify them
and develop knowledge that will contribute to
better understanding of practice.

Practice of systems analysis and design is an
important source for developing criticality.
Reflecting on learnt knowledge and practice is
important, but reflecting critically adds value.
The relation between a PCF and practice is
processual and interpretive rather than static
and prescriptive. An analyst constructs a PCF
processually, as they engage in actual situations.
Taking action on the basis of a PCF will either
lead to success or not. Successful action should
reinforce a PCF and unsuccessful action should
lead to revisions.

111

0

11

0111

0

0

11p

7

......................................................................................................................Chapter 1 The PAC cycle



1.4.2 Understanding human action

Analysts’ action underpin PCF development.
Objectification of personal constructs related to
human action in a PCF, and its use to reflect
on action, can improve effectiveness. The utility
of knowledge for particular action determines
the level of success achievable. Effective action
is determined by knowledge of how to act. To
understand human action and its effectiveness,
researchers and practitioners probe questions
concerning the combination of knowledge and
practice that leads to effective action and how
effectiveness can be improved.

There are two significant strands of research
that develop knowledge of human action:
planned action and situated action.
Planned action is based on human rationality
and its capability for achieving desired objec-
tives. It is closely linked to developments in sci-
entific knowledge and the scientific method. A
plan epitomizes human action as rational action
(Simon, 1957). A plan is an instrument for
achieving desired aims and it explicates activi-
ties, rules and procedures to achieve objectives.
It assumes that it is possible to control events in
actual situations.

Planned action is crystallized as ‘methodol-
ogy’ in IS development. An IS development
methodology is a detailed plan of how to
develop IS. It prescribes systems analysis and
design activities for analysts, project managers,
and software programmers. Systems project
management too epitomizes the planned man-
agement of IS development. Systems analysis
and design methods and techniques are simi-
larly based on planned action. A plan prescribes
actions but is incapable of dealing with anom-
alies not accounted for in the plan in the real
situation. Individuals and groups need to
respond to the situations they encounter not
accounted for in plans. It is proposed here that
they do so as situated action in context.

Situated action is human intention and
action informed by context and utilizes embod-
ied skills (Suchman, 1994). It is characterized 
as the setting of objectives and seeking to
achieve them. The process of achieving objec-
tives and the actions taken, depend on and are
determined by the context and situational
factors.

Situated action has had no influence on
systems analysis and design, but analysts need
to be aware of it when objectifying personal
constructs. Situated action raises questions con-
cerning structured and object-oriented systems
ontology. If the ontological assumptions under-
pinning situated action are valid, then action
that is informed by context and utilizes embod-
ied skills, logically cannot be extracted from its
context, as required in structured and object-
oriented systems ontology. Systems ontology
needs to account for such action. Analysts need
to be aware of situated action when developing
personal constructs, and when resolving systems
modelling problems pragmatically. Recent
developments in Agile Software Development
(ASD) seem to be taking account of situated
action.

1.5 Components of Personal
Critical Frameworks

A PCF should include the knowledge and prac-
tice elements detailed above, and the five essen-
tial components explained in this section. They
are required to ensure that a PCF reflects 
the knowledge and practice elements. The five
components are: ethics, assumptions of reality,
personal constructs, instruments, and relations
between components. Other components spe-
cific to individuals or organizations may also
be included. For example, an analyst working
for a charitable organization may want to
include morality as a component, or one 
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working for the government may want to
include public service as a component.

1.5.1 Ethics

Ethics is the values component of a PCF.
Ethical practice is concerned with making
judgements concerning right and wrong behav-
iour. The purpose of professionalism is to
achieve formal objectives, but professionalism
that is void of ethical practice often leads to
undesirable, illegal, and even immoral practice.
Professional bodies in computing and IS
provide an ethical code for their members.

IS change the way people work and affect
peoples’ working lives. Analysts’ systems design
decisions bind people into working in certain
ways, for instance they determine whether
people have rewarding working relations. Such
design decisions are particularly sensitive in
organizations that deal with human healthcare.
Researchers have considered the effect of ana-
lysts’ design decisions on people. The Ethical
and Technical Implementation of Computer
Systems (ETHICS) methodology was devel-
oped to encourage ethical behaviour. The
British Computing Society have specialist inter-
est groups on ethics. Its Ethics Expert Panel: ‘is
responsible for providing advice and guidance
on ethical issues associated with the develop-
ment, operation and use of computerised
Information Systems (IS).’

The Panel is linked to the International
Federation of Information Processing (IFIP)
interest group on ethics. IFIP ensures that
clients are assured of the professional standard
of work of IS professionals. It seeks to provide
a code of ethics that: ‘acknowledges the profes-
sional responsibilities of practitioners to society
at large, members of the public, employers,
contracting parties and fellow practitioners’.

Analysts need to ethicize personal action and
objectify a personal code of ethical behaviour.

Analysts’ systems design decisions will affect the
aims of the organization and the people
working in it. Potentially compromised design
decisions need to be ethically resolved. They
have conflicting demands on them that need to
be resolved ethically. These include:

• The tension between thinking in technical
terms to comply with the constraints of IT
and the needs of the organization and people.

• Potential conflict of interests of paymasters
with personal ethics.

• Client contact that may compromise per-
sonal ethics and professionalism.

• Behaving as qualified experts who have
knowledge of designing IS.

1.5.2 Assumptions of reality

Analysts’ assumptions of actual situations they
work in constitute the ontological component of
a PCF. Ontology is knowledge of the nature 
of a thing, for example organization, people, IS
and IT. Such knowledge is based on assump-
tions, which will be reflected in analysts’ per-
sonal constructs of these things, and underpin
personal practice. As a PCF consists of personal
constructs of reality, practitioners and learners
need to objectify personal assumptions of reality
– which include ideas, notions, concepts and
expected behaviours – and relate them to
personal constructs.

Analysts make assumptions about organiza-
tion and people and combine them with actual
knowledge to enable practice. As it is not possi-
ble for analysts to know the nature of something
in its totality, any action will be underpinned 
by assumptions and the expected effect of the
action. Objectifying and understanding these
assumptions and expectations results in better
knowledge and effective practice. Ironically,
assumptions that underpin practice form the
practical basis of a PCF.
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