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Foreword

Over my years in healthcare management, research and education as a CEO, pro-
fessor and public policy participant, it has become clear to me that information 
and insights from multiple sources are the key to success–if they can be effectively 
captured, integrated, and managed. However we have often isolated aspects of this 
to individual functional areas–information technology, transaction systems, archival/
retrieval systems, market research and intelligence, research and development, and 
the like. The Epilogue to this book describes a family tree of related approaches. Yet 
it is the sum total, integrated in some way, that creates competitive advantage and 
intellectual property for the organization and produces community benefit to society 
as a whole. Knowledge management is our best attempt yet to provide that level of 
integration and, thus, to realize the latent value in our organizations and systems.

This book builds an extensive conceptual framework for integration across all of 
the contributing fields. The scope of topics is large but appropriate ranging from the 
philosophical nature of science (Chapter 4) to consideration of information process-
ing and interpretation models (Chapter 6) to conceptual and empirical studies of 
applications in health (Sections 3 and 4). Here the reader can gain the base neces-
sary to appreciate and develop a meaningful approach to knowledge management 
in healthcare operations.

Yet the value of the book for me lies in the foundation it provides for much broader 
applications. My current professional concerns regarding quality as a board member 
of the Joint Commission mesh with my ongoing focus on payment, insurance, and 
economic value in health services. From this perspective, it is obvious to me that 
quality must become a core management objective and its metrics, a central measure 
of organizational success on a par with financial viability indicators. Likewise pay-
ment systems that recognize patient outcomes and satisfaction as well as processes 
and protocols force organizations to think across traditional functional boarders. 
Yet we tend to measure and manage quality, finance, and market attractiveness in 
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separate silos. We often have great stores of knowledge in fragmented form but fail 
to manage it effectively towards broader objectives.

In this world, knowledge management, as presented here, offers a way to cross 
the boundaries of function and organization. It provides a core management tool for 
survival and prosperity, not only for organizations but also for whole health systems. 
This book is not a detailed handbook to achieve this but a precursor that points the 
way for its audience in organizing and understanding the elements of emerging 
knowledge management in healthcare operations. It provides a solid foundation for 
those wishing to realize the promise.

J. B. Silvers, PhD
William and Elizabeth Treuhaft Professor of Health Systems Management
Weatherhead School of Management
Case Western Reserve University
Cleveland, Ohio
November 25, 2008

JB Silvers is the Treuhaft Professor of Health Systems Management at the Weatherhead School of 
Management with a joint appointment in the school of Medicine at Case Western Reserve University.  
He has published in the journal of Finance, Journal of the American Medical Association, Medical 
Care, Health Services Research and many others. From 1997 to 2000, while on leave, he was President 
and CEO of a health insurance company.  Currently he serves on the board of The Joint Commission, 
and for seven years was a Commissioner on the Prospective Payment Assessment Commission Advising 
Congress on Medicare Payment.
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Preface

In 2005, two of the authors of this book attended to the 4th International Conference 
on the Hospital of the Future at Aalborg, Denmark. We took this opportunity to 
discuss the idea of a collaborative work concerning the application of knowledge 
management (KM) to various aspects of healthcare sector. We believed then and 
today are convinced that it is essential for healthcare globally to embrace the tools, 
techniques, technologies and tactics of KM to effect superior healthcare operations 
and we trust that this book helps to convey to our readers not only the importance 
of KM, buy why it is so integral in redesigning innovative healthcare operations.

In coping with the current complex and dynamic situation in the healthcare 
field, it is imperative for the creation of new ideas and values to foster an innova-
tive workplace that enables an organization’s most critical resource, its knowledge 
workers to collaborate across and within disciplines. This can only be possible by 
embracing a socio-technical systems methodology (Emery and Trist, 1965, Miller, 
1999), new pluralism and a multi-paradigm intervention (Habermas, 1978, Drucker, 
1992, Jackson,2000), which combine psycho-social, cognitive-psychological per-
spectives with physical/mechanical and information technology perspectives. In 
such an integrated approach, enterprise visions and the responsibility necessary to 
propel organizational strategy are shared and strengthened, and individual value 
consciousness is aligned with a collective one. In contrast, cognitive misfits between 
the internal and external world in individuals and collectives, and also among any 
stakeholders, frequently happen in the current society which in turn leads collabora-
tive work to be misdirected, and thereby the collaboration becomes difficult and 
problematic. Organizational performance can be improved by cognitive reliability 
and validity, and can be developed by the viability of the participants. Timely and 
appropriate application of knowledge management methodology is essential to 
change the healthcare fields by sharing and spreading new value of knowledge 
beyond the barriers among academic disciplines, or beyond a particular interest 
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limited to a specific field. In the organization embraced by socio-technical meth-
odology, knowledge management plays a crucial role in enhancing organizational 
resilience/adaptability and in improving organizational performance especially 
during turbulence in uncertain and complex society. Given the state of healthcare 
operations globally – contending with exponentially increasing costs, myriads of 
technology options and in most instances aging population problems – the tools 
and techniques of KM offer a welcome oasis after an extensive trek   through the 
Sahara desert, indeed, one might be tempted to state that KM might be the panacea 
for healthcare in this 21 century.

In an attempt to navigate through the relatively unchartered waters of knowledge 
management for innovative organizations and more especially the role of knowledge 
management in redesigning innovative organizations, this book presents essential 
theories, concepts, methodologies and evidence-based applications. In particular, 
the reader will find the key tools and techniques necessary for the designing of an 
innovative healthcare operations presented in the following chapters. Knowledge 
management provides two thinking modes, normal scientific and post normal scien-
tific modes. In normal science, the problems are solved by nomothetic approaches 
to causality, while in the post normal scientific thinking mode, the problems are 
appreciated by hermeneutic approaches to an a causal phase of social event service. 
Knowledge management plays an essential role in continuously transforming the 
organization into a dynamic and resilient organization by facilitating the interpre-
tation of current issues in the field. Hence, knowledge management provides ef-
ficient and effective methodologies for creating a reliable organizational climate/
culture which will emerge synergetic power of amplifying together (Haken, 1978, 
Shimuzu,1992), not simply fusing and living together, and for creating an innovative 
work atmosphere where collaboration and alignment among different disciplines 
can ensue. Given the universal need to embrace the key tools and techniques of 
knowledge management and yet the challenge to apply these tools and techniques 
appropriately in the manufacturing and service sectors as well as the community 
at large, this book focuses on underscoring both the universal need for knowledge 
management and the importance of contextual applicability and understanding the 
different nuances on the events, as in management by the participants’ value which 
leads to an innovative operations. 

This book is recommended for university students, researchers, practitioners 
or service-providers primarily in the healthcare field as well as in those who are 
interested in knowledge management and are eager to develop their current under-
standing of organizational environments in order to transform them into innovative 
ones, such as managers and leaders in team work/projects, management staff in 
industry, professional healthcare workers, nurses, physicians, hospital administra-
tion managers.
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This book is written with four explicit sections and has two implicit parts. Sec-
tion I and II combined make up the first implicit part of the book which focuses on 
the essential concepts and critical aspects of KM Specifically Section I provides an 
introduction to the fundamental aspects of knowledge and knowledge management, 
while Section II provides exposure to important methodologies and emphasizes the 
importance of socio-technical perspective for effective KM. Thus Section I and II 
provide the reader with the essential tools and technologies for harnessing good 
KM practices. Section III and IV make up the second half of the book. In these 
two sections the attentions turns to evidence of examples in various areas of the 
healthcare sector(Section III) and then to evidence in local communities and family 
lives in Section IV. Given that healthcare operations have significant impact not 
only to healthcare-providers and patients but also the community, it is important to 
illustrate the impact of redesigned healthcare operations and/or the importance of 
redesigning existing healthcare operations to/for these various stakeholders.

Section 1: Fundamental Aspect of Knowledge and Knowledge 
Management

This first section consists of four chapters: “Knowledge Economy for the Innovative 
Organization” by Wickramasinghe, “Managing Knowledge for Enhancing the Par-
ticipants through Organizational Learning and Leadership” by Saito, “Permitting the 
True Potential of Knowledge Assets to be Utilized with KMI” by Wickramasinghe, 
and “Normal Science and Post-Normal Sciences” by Geisler.

Together these four chapters outline fundamental considerations regarding critical 
aspects of the knowledge construct (i.e., the dualities found within the knowledge 
construct as discussed in Chapter 1 and the connection between knowledge manage-
ment, organizational learning, and leadership as discussed in Chapter 2). Chapter 
3 discusses the fundamental components necessary to develop an appropriate and 
robust knowledge management infrastructure (KMI) and finally Chapter 4 presents 
important implications and considerations for methodologies for knowledge man-
agement that can only be fully appreciated through the understanding of significant 
aspects of normal and post-normal sciences.

Knowledge management is a nascent evolving field. Our goal in this section is 
to provide readers with the essential core elements of the KM discipline so that they 
have a solid foundation, exposure, and understanding of the key concepts. Given 
that the primary focus of this book is the use of KM for redesigning healthcare 
operations, we naturally focus our attention on those key aspects of KM that we 
believe are most beneficial when applied to any/all healthcare scenarios. Specifically, 
it is necessary to understand the roles for people and technology as well as how to 
develop appropriate and solid KM infrastructures so that the true potential of all 
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knowledge assets can be maximized. This in turn requires appropriate leadership, 
good metrics, and a need to break away from rigid and outdated structures and/or 
archaic approaches to viewing problems and scenarios.

On the completion of this section, the reader should have a solid grounding in 
the fundamental core principles that are necessary in order to understand the role 
for knowledge management in redesigning innovative healthcare processes.

Chapter 1 (Wickramasinghe) describes the knowledge economy for innovating 
organization by providing definitions of basic concepts, knowledge, knowledge 
economy, knowledge management, and explains the knowledge spiral in information 
processing in society as well as knowledge creation from two major perspectives, 
i.e. the people-oriented perspective and technology-oriented perspective. 

Chapter 2 (Saito) explains that managing knowledge facilitates the process of 
organizational learning and enhances organizational climate/culture in which the 
participants feel confident and are inspired in contributing to the organization in 
order to harness competitive advantages. Organizational learning capabilities and 
organizational learning process models are described in relevance of knowledge 
management to organizational learning and technology

Chapter 3 (Wickramasinghe) discusses the importance of establishing and 
sustaining an appropriateknowledge management infrastructure (KMI) in order to 
provide the organization with the best possible foundation from which to leverage 
its intellectual assets. 

Chapter 4 (Geisler) provides the key attributes of normal science and the recently 
heralded post-normal science and argues the subjugation of post-normal science to 
social, economic urgencies and exigencies is only a matter of degree. This chapter 
brings researchers in the area of social sciences an inquiry into theory-in-use as well 
as espoused and established theories. 

Section 2: Approaches to Healthcare Operations Management 

This section presents six chapters as follows: Chapter 5, “Whole Systems/Holis-
tic Approaches to the Continuation of Organizational Transformation,” by Saito. 
Chapter 6, “Knowledge Information Processing Levels and Knowledge Information 
Interpretation,” by Saito. Chapter 7, “The Intelligence Continuum and Emergency 
and Disaster Scenarios,” by Wickramasinghe.  Chapter 8 “Evaluation of Human 
Action: Foucault’s Power/Knowledge Corollary,” by Wickramasinghe. Chapter 9, 
“Key Considerations for the Adoption and Implementation of Knowledge Man-
agement in Healthcare Operations,” by Wickramasinghe and Geisler, and finally 
Chapter 10, “Realizing the Healthcare Value Proposition: The Need for KM and 
Technology,” by Wickramasinghe.  
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As already discussed in the preface, integral to the presentation of knowledge 
management issues in this book is the embracing of the sociotechnical perspective; 
a perspective that takes into consideration both human and technology issues that 
must complement and coordinate if superior operations are to be effected. In order 
to develop a full appreciation of the importance of such a sociotechnical perspective 
to facilitate ones understanding of the role of knowledge management in redesign-
ing innovative healthcare organizations, it is vital to first investigate key concepts, 
including whole systems and holistic approaches, as discussed in Chapter 5, the 
knowledge-information processing dynamic presented in Chapter 6, as well as the 
dynamics of intelligence both human and machine (or artificial) as presented in 
Chapter 7, and finally and often one of the most daunting aspects in the application 
of knowledge management initiatives, namely that of the power dynamic, which is 
presented in Chapter 8. Chapters 9 and 10 then begin to focus explicitly on health-
care contexts and present key issues concerning the adoption and implementation 
of KM, as well as the role of KM for realizing the healthcare value proposition. 
Taken together, Sections 1 and 2 provide the fundamental principles of KM and 
human action. In Sections 3 and 4, instances of these key aspects are highlighted 
in various healthcare contexts.

On the completion of this section, the reader should be well equipped to under-
stand most, if not all, the key aspects of sociotechnical dynamics. 

Chapter 5 (Saito) describes conceptual framework of whole systems, holistic 
or integral social systems, and the classification/categorization of human cognition-
action at the  individual level as well as the organizational culture in the  collective 
level. Typology of methodologies for intervening complex social systems and for 
changing organizational culture is also explained. 

Chapter 6 (Saito) provides knowledge information processing loops and explains 
the multiplicity of knowledge information processing. The three throughputs of 
knowledge information and organizational learning, the feed back and feed forward 
processes of knowledge information, holistic management and knowledge infor-
mation interpretation are described for the argument of future study in aligning of 
misfit between operation management and human action

Chapter 7 (Wickramasinghe) presents the model of the intelligence continuum. 
This model outlines a structured approach that is particularly useful in emergency 
and disaster scenarios in order to make effective and decisive decisions which draw 
upon the power of the extant knowledge base.  

Chapter 8 (Wickramasinghe) discusses the need to incorporate post modern 
philosophies such as that the work of Foucault with classical theories such as agency 
theory, to develop a rich lens for understanding the dynamics of knowledge and its 
management in innovating organizations.  
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Chapter 9 (Wickramasinghe) describes key considerations for the adoption and 
implementation of knowledge management in healthcare operation,

Chapter 10 (Wickramasinghe) describes that it is only possible to realize the 
healthcare value proposition by embracing the tools, techniques, strategies and 
protocols of KM.

Section 3: Case Studies Illustrating Key Workplace Issues

This section presents four chapters all by Saito as follows: “Perceived Organizational 
Environment and Perceived Reliability in the Case of Hospital Nurses,” Chapter 
11, “Roles of Interpersonal Relationship in Improving Organizational Performance 
in the Case of Hospital Nurses,” Chapter 12, “Interference of Mood States at Work 
with Perceived Performance, Perceived Efficacy, and Perceived Health,” Chapter 
13, and finally, “Causal Relationship Among Perceived Organizational Environment, 
Leadership, and Organizational Learning in Industrial Workers,” Chapter 14.  

The chapters in this section focus on critical current workplace issues in hospitals 
(in Chapter 11 and 12) and also in industry (Chapters 13 and 14). Effective applica-
tion of knowledge management tools are made when the participants can understand 
the current situations of their workplace and share the reality. The participants need 
appreciation process for sharing the reality. Case studies or field studies are very 
important for the purpose of identifying the realty in workplace. Without the evi-
dence obtained by case studies or investigations, redesigning innovative workplace 
operations is unlikely to result in successful outcomes.

The relationship between job cognition and incident behaviors of hospital nurses 
is presented in Chapter 11. In Chapter 12 nurses’ behaviors at a subsystem level 
without any strategies is described. Significant interference of mood state at work 
with perceived self-efficacy, perceived performance, and perceived health forms the 
focus of Chapter 13. Finally, in Chapter 14 crucial roles of organizational learning 
and leadership as a leverage for the development of organizational performance in 
industry provides a good example of how to identify the reality and then start ap-
preciative steps by means of knowledge management tools. The results of these four 
chapters suggests that understanding and sharing the current workplace information 
is critical in order to make workplace operations superior through the appropriate 
application of knowledge management methodologies. 

On the completion of this section, readers will be equipped to identify key current 
workplace issues and to adopt appropriate methodologies of knowledge manage-
ment in order to effect appropriate organizational redesign to enable effective and 
superior operations whether in the healthcare sector or manufacturing.

Chapter 11 (Saito) presents evidence on the relationship of perceived organi-
zational condition and the performance reliability which are observed in hospitals 
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in Japan. Occurrence of erroneous actions relates to organizational control and also 
relates to specific working time during 24 hours. Cognitive reliability on work con-
ditions and work environment played critical roles in improving work performance 
and reducing human errors during the course of providing high quality of care.

Chapter 12 (Saito) provides evidence on the relationship between interpersonal 
relationship and organizational performances in the case of hospital nurses. Team 
reciprocity, communication accuracy and performance reliability representing 
organizational performance are provided and compared by emotional regulation, 
communication type and appreciation level of professional nursing work. 

Chapter 13 (Saito) presents evidence on the interference of mood states at 
work with perceived performance, perceived efficacy and perceived health by us-
ing industrial workers. Mood states at work are influential moderators in affecting 
workers’ perceptions. The perceptions of performance, self-efficacy, and health 
status significantly differed among mood states at work, and a vigorous mood at 
work had positive effects on workers’ perceptions which leads to the enhancement 
of work ability and interpersonal management competency. It is important to note 
that while this chapter does not discuss healthcare operations, but the lessons from 
it are most pertinent to the healthcare sector. 

Chapter 14 (Saito) provides some evidence on organizational learning observed 
in industries in Japan, and discusses organizational learning as a leverage in de-
veloping organizational performance. Mediating roles of organizational learning 
and leadership by type are crucial in improving organizational performances and 
in changing organizational climate coping with complex social environment. As 
with the previous chapter, we note that whiloe this chapter not specifically discuss 
healthcare operations, but the lessons from it are most pertinent to the healthcare 
sector.

Section 4: Case Studies Illustrating Key Issues and 
Investigations at the Community Level 

The final section presents four chapters as follows: Chapter 15, “Eye-Movement and 
Performance during Reading of Cerebral Palsy Patients,” by Karashima, Chapter 
16, “Roles of Home Care and Rehabilitation Equipment for the Aged who Need 
Care in Improving Performance,” by Nishiguchi, Chapter 17, “The First Attempt of 
Intensive Approaches in Cognitive Rehabilitation in Clients with Severe Traumatic 
Brain Injury (TBI),” by Fujii, Chapter 18, “Further Directions in Cognitive Reha-
bilitation in Community- and Home-based Daily Trainings in Clients with Severe 
Traumatic Brain Injury (TBI),” by Fujii.

The objective of these chapters is to provide readers with empirical studies and 
investigations dealing with the CP patients, the aged, and the TBI clients in com-



xx

munity life, which illustrate current problems in their lives without the benefits of 
the appropriate adoption of the tools and technologies of knowledge management. 
The idea of this book is to highlight all areas in innovative healthcare operations 
where the tools, techniques, and technologies of KM can be utilized. The empirical 
studies which make up Section 4 emphasizes an area within healthcare; namely, 
that of home-based and community-based care, one that is less well understood 
and more often than receives less attention, and shows that the need for KM is just 
as important and relevant in this context to facilitate the designing of innovative 
operations. 

Supporting tools and technologies for the TBI patients, CP patients, or the aged 
peoples who have a social handicap have been developed in each disciplinary 
section. However, a particular disciplinary knowledge is not adequate for active 
people who want to develop their own future life styles. People require foresight in 
their future lives in society as well as deep insight into the current circumstances. 
Knowledge on sociotechnical systems in addition to the specific disciplinary knowl-
edge is needed for the people who search future perspective/scenario of their lives. 
Redesigning appropriate mechanisms of sociotechnical systems makes socially 
handicapped people become empowered to see their desired reality. Appropriate 
application of knowledge management methodologies are hardly expected without 
the prudent inquiries to future scenario as well as to current problems for the socially 
handicapped people.

On the completion of this section, the reader will be equipped with some key 
points to understand how socially handicapped people perform their own cognition-
behavioral coupling processes. Their reactions in cognition and behavior levels 
are so characteristic that you can not understand without adequate analytical data 
and study results, and also their future perspectives vary depending up their living 
environments whether or not they have family support and satisfactory living sur-
roundings. Moreover, this section highlights that KM plays as an important role in 
the community, as well as other contexts of healthcare. 

Chapter 15 (Karashima) provides experimental evidence of eye-movement 
and performance in reading still documents of Japanese characters (Experiment 
1) and scrolling documents (Experiment 2) by comparing between cerebral palsy 
(CP)patients and students. Characteristic eye-movement and performance of CP 
patients were clarified by comparing reading time, eye fixation duration, frequency 
of fixation, and the intervals between eye fixation in Experiment 1, and the most 
comfortable scrolling speed in Experiment 2. Appropriate daily care supported by 
the tools of knowledge management as well as by specific disciplinary technology 
is required for redesigning the social lives of the CP patients with characteristic 
eye-movements.
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Chapter 16 (Nishiguchi) presents a barrier-free design for the aged who need 
home care and rehabilitation equipment. Home care and rehabilitation equipment are 
described as the method to remove barriers in daily activities, such as transferring 
the individual from bed or chair, mobility, eating, dressing, taking bath, verbal and 
auditory communication. The effectiveness of homecare and rehabilitation equip-
ment is also described in emphasizing the importance of environmental adjustment 
for the aged, and the difference between male and female users in the feelings of 
satisfaction and well-being.

Chapter 17 (Fujii) describes the roles of home-based daily cognitive rehabilita-
tion in two severe traumatic brain injury (TBI) clients, Client A and Client B. This 
chapter provides evidence on how the regular practice of work book training is ef-
fective and how ho0me-based practice is efficient for the clients. The step-by-step 
processes in their home and the community where the TBI clients were engaged 
and the reliable relationship among stakeholders, care-givers, supervisors and the 
clients, provided the clues and tips for clients to get suitable to their new job and 
to successful social reentry. 

Chapter 18 (Fujii) provides the outcomes of the cognitive rehabilitation tests 
carried out by using young clients with severe traumatic brain injury (TBI).  This 
Chapter suggests that the cognitive deficits of the TBI clients are improved first in 
attention, reading abilities, memory and executive function. After long-term training 
for social re-entry, memory in TBI clients are further improved.

Evidence-based practice leverages in developing knowledge management and in 
creating new values which change organizational environment. The organizational 
environment continues to be transformed and enhanced by preparing a set of scenario 
for the future by means of multi-modal methodological approaches, and juxtaposing 
hermeneutic approaches as well as nomothetic approaches. The authors, belonging 
to different disciplines, present some evidence of current circumstances and the need 
for organizational change in various healthcare scenarios. Viewpoints range from 
Management Systems Engineering, Human Factors Engineering, Brain Research, 
Management Sciences, Information Sciences, to Social and Health Sciences, Cogni-
tive Psychology, Industrial Organizational Psychology, and Rehabilitation Psychol-
ogy. The chapters we have prepared in this book are designed to help all the readers 
to gain deeper insights and a broader understanding of knowledge management 
and how it impact a multiplicity of interwoven disciplines, fields and events, and 
moreover that application of knowledge management to any organizational context 
will indeed facilitate superior outcomes. The studies and investigations presented 
in this book are only some examples intended to illustrate key points rather than 
be representative of all scenarios that require knowledge management. Most of 
our studies were to determine the reason why these kinds of events happened and 
to suggest how to take an action in operations, while a few of the studies describe 
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the application of knowledge management methodology suitable to each event. 
What we present then in the following pages is a sample of the role of knowledge 
management in redesigning innovative operations and we underscore the need for 
on going research in this key area. We hope that all our readers will enjoy this book 
and find some hints and tips in the chapters introduced in this book as they try to 
grapple with the role of knowledge management in their own areas of interest and 
specialization.
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Section 1
Fundamental Aspects of Knowledge and 

Knowledge Management

This first section consists of four chapters: “Knowledge Economy for the Innovative 
Organization” by Wickramasinghe, “Managing Knowledge for Enhancing 
the Participants through Organizational Learning and Leadership” by Saito, 
“Permitting the True Potential of Knowledge Assets to be Utilized with KMI” by 
Wickramasinghe, and “Normal Science and Post-Normal Sciences” by Geisler.

Together these four chapters outline fundamental considerations regarding critical 
aspects of the knowledge construct (i.e., the dualities found within the knowledge 
construct as discussed in Chapter 1 and the connection between knowledge 
management, organizational learning, and leadership as discussed in Chapter 
2). Chapter 3 discusses the fundamental components necessary to develop an 
appropriate and robust knowledge management infrastructure (KMI) and finally 
Chapter 4 presents important implications and considerations for methodologies for 
knowledge management that can only be fully appreciated through the understanding 
of significant aspects of normal and post-normal sciences.

Knowledge management is a nascent evolving field. Our goal in this section is to 
provide readers with the essential core elements of the KM discipline so that they 
have a solid foundation, exposure, and understanding of the key concepts. Given 
that the primary focus of this book is the use of KM for redesigning healthcare 



operations, we naturally focus our attention on those key aspects of KM that we 
believe are most beneficial when applied to any/all healthcare scenarios. Specifically, 
it is necessary to understand the roles for people and technology as well as how to 
develop appropriate and solid KM infrastructures so that the true potential of all 
knowledge assets can be maximized. This in turn requires appropriate leadership, 
good metrics, and a need to break away from rigid and outdated structures and/or 
archaic approaches to viewing problems and scenarios.

On the completion of this section, the reader should have a solid grounding in the 
fundamental core principles that are necessary in order to understand the role for 
knowledge management in redesigning innovative healthcare processes.
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Chapter 1

Knowledge Economy 
for Innovating 
Organizations1

Nilmini Wickramasinghe
Illinois Institute of Technology, USA

InTrODUCTIOn

In today’s knowledge-based economy sustainable strategic advantages are gained 
more from an organization’s knowledge assets than from its more traditional types 
of assets; namely land, labor and capital. Knowledge however, is a compound 
construct, exhibiting many manifestations of the phenomenon of duality such as 
subjectivity and objectivity as well as having tacit and explicit forms. Overlooking 
this phenomenon of duality in the knowledge construct however, will serve only to 
detract from the ability to realize the true potential of any organization’s intangible 

ABSTrACT

Today’s knowledge economy is dynamic, complex, and global. Every organization 
faces numerous challenges in trying to survive let alone thrive in such an environ-
ment. It is essential for innovating organizations to understand the key drivers of 
the knowledge economy so that they can better position themselves and thereby reap 
the rewards of a sustainable competitive advantage. The following addresses this 
by discussing knowledge and the key drives of the knowledge economy.

DOI: 10.4018/978-1-60566-284-8.ch001
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assets. This is particularly problematic for an innovating organization, since it has 
such a high reliance on leveraging the cumulative expertise that resides within it 
to continually improve and innovate. Hence without a good understanding of the 
knowledge economy and how to effectively manage knowledge in such an environ-
ment, the innovating organization will find itself in an inferior position relative to 
this environment rather than enjoying a sustainable competitive advantage afforded 
by maximizing the benefits of its distinctive competencies.

This chapter contends that by understanding the phenomenon of duality and how 
it relates to the knowledge construct not only will innovating organizations firstly be 
able to better understand the compound knowledge construct and its management 
but also this will facilitate their superior functioning in the knowledge economy.

In this chapter, many specific manifestations of the duality phenomenon as it 
relates to knowledge and its management are highlighted such as the subjective 
and objective perspectives, the consensus versus disensus perspective, the Lokean 
/ Leibnitzian aspects of knowledge versus the Hegelian / Kantian aspects, and the 
people versus technology dimensions. Throughout the chapter no one perspective is 
singled out as correct or incorrect rather the emphasis is on the fact that these respec-
tive duals not only underscore the duality phenomenon at different levels but are all 
useful, necessary and important for an innovating organization to fully appreciate 
the compound quality exhibited by the knowledge construct and thereby embrace 
superior knowledge management strategies, techniques, tools and processes. In ad-
dition, a sound understanding of the duality phenomenon as it relates to knowledge 
will not only facilitate a better understanding of how to embrace knowledge man-
agement (an important strategy in today’s knowledge economy (Drucker, 1993)), 
but also address key needs such as identified by Nonaka that “ … few managers 
grasp the true nature of knowledge creating companies – let alone how to manage 
it” (Holsapple and Joshi, 2002, p.47) and Ann Stuart that “[m]any managers would 
be hard pressed to explain precisely and concisely, what this evolving business trend 
(knowledge management) means” (ibid, p.47).

THe KnOWLeDGe eCOnOMY

In general, economists are agreed that the world has experienced three distinct ages 
– the Agrarian Age, the Industrial Age, and now the Information Age (Persaud, 2001; 
Woodall, 2000). The hallmark of the Information Age, is the rapid adoption and dif-
fusion of ICT (information communication technologies) which has had a dramatic 
effect on the way business is conducted as well as on the life styles of people. An 
important consequence of globalization and rapid technological change has been 
the generation of vast amounts of raw data and information, and the concomitant 
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growth of the capabilities to process them into pertinent information and knowledge 
applicable to the solutions of business problems. Knowledge then has become a 
major organizational tool in gaining and sustaining competitive advantage.

Traditionally, economists have emphasized land and the associated natural 
resources, labor, and capital as the essential primary ingredients for the economic 
enterprise. However, in the Information Age, knowledge is now being considered to 
be as important as the three original prerequisites. Hence, the new term Knowledge 
Economy has emerged and managing knowledge has became one of the primary 
skills organizations need to acquire in order to survive and prosper. Table 1 contrasts 
the critical components of the knowledge economy with the traditional economy

Knowledge

There exist many plausible definitions of knowledge. For the purposes of this 
chapter the definition of knowledge given by Davenport and Prusak (1998, p.5) 
will be used because it is not only broad and thus serves to capture the breadth of 
the construct but also and perhaps more importantly for this discussion, it serves to 
underscore that especially in an organizational context, knowledge is not a simple 
homogeneous construct, rather a compound construct:

Knowledge is a fluid mix of framed experiences, values, contextual information, 
and expert insights that provides a framework for evaluating and incorporating new 
experiences and information. It originates and is applied in the minds of knowers. 
In organizations, it is often embedded not only in documents or repositories but 
also in organizational routines, processes, practices and norms. Davenport and 
Prusak (1998, p.5)

Table 1. Critical components of the knowledge economy 

Economy Critical Components

Traditional      • Land (natural resources)
     • Labor
     • Capital

Knowledge      • Creativity
     • Information & data
     • Intellectual Capital
     • Innovation
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KnOWLeDGe AnD ITS MAnAGeMenT FOr 
InnOVATInG OrGAnIZATIOnS

In trying to understand knowledge, knowledge management and related concepts 
such as organizational learning and organizational memory, numerous researchers 
have employed the structure of an inquiring organization (Churchman, 1971; Mal-
hotra, 1997, Courtney et al., 1998; Courtney, 2001 and Hall et al. 2003a). By doing 
so, they are able to view knowledge creation and thereby examine knowledge, its 
management as well as organizational learning and organizational memory through 
a systems lens. Since inquiring organizations employ inquiring systems consisting 
of interrelated processes, procedures and other measures for producing knowledge 
on a problem or issues of significance (Courtney et al, 2000; Mitroff and Linstone, 
1993), knowledge and its management then become integral to all major activities 
of inquiring organizations. To be successful today, the modern organization must 
be a learning organization (Senge, 1990). By viewing such a learning organization 
as an inquiring system and thus an inquiring organization, it is not only possible 
but useful to do so in order to identify knowledge creation, in particular “valid” 
knowledge produced (Malhotra, 1997, Courtney et al., 1998; Courtney, 2001 and 
Hall et al. 2003b).

These inquiring organizations have typically been discussed as different types, 
corresponding to the different types of inquiring systems first identified by Church-
man (Courtney et al, 2000). Specifically, Churchman’s Leibnitzian inquirer, Lockean 
inquirer, Hegelain inquirer, Kantian inquirer and Singerian inquirer which in turn 
have led to the Leibnitzian inquiring organization, the Lockean inquiring organiza-
tion, the Hegelian inquiring organization, the Kantian inquiring organization and 
the Singerian inquiring organization. Such a singular perspective however, appears 
limiting given the compound nature of knowledge itself. Innovating organizations are 
indeed inquiring organizations at both the micro and macro level. More particularly 
without the embracing of one or more of these different types of inquiry it becomes 
difficult for the innovating organization to continuously innovate in a knowledge 
economy. Essential to all of these types of inquiry in the context of knowledge 
management (KM) however, is an understanding of the types of knowledge since 
different methods of inquiry will provide greater or lesser knowledge of one or an-
other type and depending on the nature of the innovating organization a particular 
type of knowledge would be more or less useful and relevant.



Knowledge Economy for Innovating Organizations  5

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

TYPeS OF KnOWLeDGe

In trying to understand the knowledge construct it is necessary first to recognize 
the binary nature of knowledge; namely its objective and subjective components 
(Wickramasinghe and Mills, 2001). Knowledge can exist as an object, in essentially 
two forms; explicit or factual knowledge and tacit or “know how”(Polyani, 1958, 
1966; Haynes, 1999, 2000). It is well established that while both types of knowl-
edge are important, tacit knowledge is more difficult to identify and thus manage 
(Nonaka, 1994, 2001). Of equal importance, though perhaps less well defined, 
knowledge also has a subjective component and can be viewed as an ongoing phe-
nomenon, being shaped by social practices of communities (Boland and Tenkasi, 
1995). The objective elements of knowledge can be thought of as primarily having 
an impact on process while the subjective elements typically impact innovation. 
Both effective and efficient processes as well as the functions of supporting and 
fostering innovation are key concerns of knowledge management. Thus, we have 
an interesting duality in knowledge management that some have called a contradic-
tion (Schultze, 1998) and others describe as the loose-tight nature of knowledge 
management (Malhotra, 2000).

The loose-tight nature of knowledge management comes into being because 
of the need to recognize and draw upon some distinct philosophical perspectives; 
namely, the Lockean / Leibnitzian stream and the Hegelian /Kantian stream. Mod-
els of convergence and compliance representing the tight side are grounded in a 
Lockean / Leibnitzian tradition. These models are essential to provide the infor-
mation processing aspects of knowledge management, most notably by enabling 
efficiencies of scale and scope and thus supporting the objective view of knowledge 
management. In contrast, the loose side provides agility and flexibility in the tradi-
tion of a Hegelian / Kantian perspective. Such models recognize the importance of 
divergence of meaning which is essential to support the “sense-making”, subjective 
view of knowledge management. Figure 1 depicts the Yin-Yang model of knowledge 
management (Wickramasinghe and Mills, 2001). The principle of Yin-Yang is at 
the very roots of Chinese thinking and is centered around the notion of polarity or 
duality not to be confused with the ideas of opposition or conflict (Watts, 1992). By 
incorporating this Yin-Yang concept of duality and the need to have or recognize 
the existence of both components present yet not necessarily in equal amounts is 
appropriate for describing knowledge management from a holistic perspective. 
Further, by recognizing the manifestations of duality that exist with the knowledge 
construct as identified in Figure 1 and thereby taking such a holistic perspective, not 
only are both sides of these duals recognized (i.e. the loose and tight perspectives, 
subjective/objective, consensus/disensus, Lokean/Lebnitzian vs Hegelian/Kantian) 
but also, and more importantly, both are required (at least to some extent) in order 
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for knowledge management to truly flourish.
Such a holistic perspective then strongly suggests that focusing on only one com-

ponent or having a singular perspective of an inquiring system without any regard 
for the other side of any given dual is limiting and likely to lead to a less complete 
picture of knowledge creation; hence the need to recognize the duality phenom-
enon for innovating organizations. The importance for innovating organizations 
then, becomes two fold; a) to recognize and understand this underlying principle 
of duality and b) to utilize it by in essence finding the “right mix” of the duality, or 
harmonious balance between these duals for the specific context; given the context 
dependent nature of wisdom. Thus, the Lockean inquiring organization grounded 
in a Lockean inquiring system should not totally ignore aspects of a Hegelian or 
Kantian inquiry system in order to create a fuller picture of “valid” knowledge. It 
is important to note here however, that unlike with data this “right mix” is neither 
programmable nor algorithmic and thus requires a deep understanding of the dual-
ity principle as well as the organization’s specific context and what is key in that 
specific context, in this way “valid” knowledge should be resultant; and hence a 
state of wisdom achieved.

THe KnOWLeDGe SPIrAL

Knowledge is not static; rather it changes and evolves during the life of an organi-
zation. What is more, it is possible to change the form of knowledge; i.e., turn tacit 
knowledge into explicit and explicit knowledge into tacit or to turn the subjective 
form of knowledge into the objective form of knowledge (Wickramasinghe and Mills, 

Figure 1. Yin Yang model of knowledge management (adapted from Wickramas-
inghe and Mills, 2001)
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2001). This process of changing the form of knowledge is known as the knowledge 
spiral (Nonaka, 1994, 2001). Integral to this changing of knowledge through the 
knowledge spiral is that new knowledge is created (Nonaka, 1994) and this can 
bring many benefits to organizations. In the case of transferring tacit knowledge 
to explicit knowledge for example, an organization is able to capture the expertise 
of particular individuals; hence, this adds not only to the organizational memory 
but also enables single loop and double loop organizational learning to take place 
(Huber, 1984). Implicit in this is the underlying dualities and a dynamic equilib-
rium or “right mix” between dualities that is determined by context. In the process 
of creating “valid” knowledge, innovating organizations are in fact enacting these 
transformations and thus “experiencing” these dualities; however it is unconscious 
and to a great extent much of the knowledge that potentially could be acquired is 
never captured by ignoring the underlying dualities and taking a singular focus such 
as only a Lockean inquiring system as the lens to view knowledge creation.

KnOWLeDGe CreATIOn

The processes of creating and capturing knowledge, irrespective of the specific 
philosophical orientation (i.e. Lockean/Leibnitzian versus Hegelian/Kantian), has 
been approached from two major perspectives; namely a people-oriented perspec-
tive and a technology-oriented perspective; another duality.

THe PeOPLe-OrIenTeD PerSPeCTIVe 
TO KnOWLeDGe CreATIOn

This section briefly describes three well known people-oriented knowledge cre-
ation frameworks: namely, Nonaka’s Knowledge Spiral, Spender’s and Blackler’s 
respective frameworks.

According to Nonaka (1994): 1) Tacit to tacit knowledge transformation usually 
occurs through apprenticeship type relations where the teacher or master passes on 
the skill to the apprentice. 2) Explicit to explicit knowledge transformation usually 
occurs via formal learning of facts. 3) Tacit to explicit knowledge transformation 
usually occurs when there is an articulation of nuances; for example, as in health-
care if a renowned surgeon is questioned as to why he does a particular procedure 
in a certain manner, by his articulation of the steps the tacit knowledge becomes 
explicit and 4) Explicit to tacit knowledge transformation usually occurs as new 
explicit knowledge is internalized it can then be used to broaden, reframe and 
extend one’s tacit knowledge. These transformations are often referred to as the 
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modes of socialization, combination, externalization and internalization respectively 
(Nonaka, 2001).

Spender draws a distinction between individual knowledge and social knowl-
edge (yet another duality), each of which he claims can be implicit or explicit 
(Newell et al., 2002). From this framework we can see that Spender’s definition 
of implicit knowledge corresponds to Nonaka’s tacit knowledge. However, unlike 
Spender, Nonaka doesn’t differentiate between individual and social dimensions 
of knowledge; rather he merely focuses on the nature and types of the knowledge 
itself. In contrast, Blackler (ibid) views knowledge creation from an organizational 
perspective, noting that knowledge can exist as encoded, embedded, embodied, 
encultured and/or embrained. In addition, Blackler emphasized that for different 
organizational types, different types of knowledge predominate, and highlights the 
connection between knowledge and organizational processes (ibid). Blackler’s types 
of knowledge can be thought of in terms of spanning a continuum of tacit (implicit) 
through to explicit with embrained being predominantly tacit (implicit) and encoded 
being predominantly explicit while embedded, embodied and encultured types of 
knowledge exhibit varying degrees of a tacit (implicit) /explicit combination.

In trying to integrate these various perspectives, what we see is that Spender’s 
and Blackler’s perspectives complement Nonaka’s conceptualization of knowl-
edge creation and more importantly do not contradict his thesis of the knowledge 
spiral wherein the extant knowledge base is continually being expanded to a new 
knowledge base, be it tacit /explicit (in Nonaka’s terminology), implicit / explicit 
(in Spender’s terminology), or embrained / encultured / embodied / embedded / 
encoded (in Blackler’s terminology). What is important to underscore here is that 
these three frameworks take a primarily people-oriented perspective of knowledge 
creation. In particular, Nonaka’s framework, the most general of the three frame-
works, describes knowledge creation in terms of knowledge transformations as 
discussed above that are all initiated by human cognitive activities. Needless to 
say that both Spender and Blackler’s respective frameworks also view knowledge 
creation through a primarily people oriented perspective. Typically, Hegelian and 
Kantian inquiring systems would incorporate knowledge creation that is consistent 
with these people-oriented perspectives (Malhotra, 1997).

THe TeCHnOLOGY-OrIenTeD PerSPeCTIVe 
TO KnOWLeDGe CreATIOn

In contrast to the above primarily people-oriented perspectives pertaining to knowl-
edge creation, knowledge discovery in databases (KDD) (and more specifically 
data mining), approaches knowledge creation from a primarily technology-oriented 
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perspective. In particular, the KDD process focuses on how data is transformed 
into knowledge by identifying valid, novel, potentially useful, and ultimately 
understandable patterns in data (Fayyad et al., 1996). KDD is primarily used on 
data sets for creating knowledge through model building, or by finding patterns 
and relationships in data. How to manage such newly discovered knowledge and 
other organizational knowledge is at the core of knowledge management. Figure 2 
summarizes the key steps within the KDD process; while it is beyond the scope of 
this chapter to describe in detail all the steps which constitute the KDD process, an 
important duality to highlight here is that between exploratory and predictive data 
mining. Typically, Lockean and Leibnizian inquiring systems would subscribe to a 
technology-oriented perspective for knowledge creation (Malhotra, 1997).

The preceding discussions then have highlighted some key aspects of knowledge 
creation from both a people-oriented perspective as well as a technology-oriented 

Figure 2. Technology perspective of knowledge creation (adapted from Wickramas-
inghe and von Lubitz (2007))
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perspective. Irrespective of which knowledge creation perspective, the concept of 
duality is reflected in the knowledge creation process both between the people-oriented 
and technology-oriented perspectives as well as within each respective perspective; 
for example within the people-oriented perspective, we have the dualities of social 
versus individual and tacit versus explicit; while in the technology-oriented perspec-
tive, we have the duality of exploratory versus predictive data mining. Unlike the 
dualities identified in the Yin-Yang model of knowledge management though, these 
dualities represent instantiations of the duality principle at the micro-level. So it is 
possible then to have the manifestations of dualities with respect to the knowledge 
construct at both the macro and micro levels; yet another reason why the knowledge 
construct is compound in nature. The following section elaborates on these dualities 
at both the macro and micro levels with respect to the knowledge construct and the 
impact they have on knowledge management.

DUALITIeS In THe KnOWLeDGe COnSTrUCT

The previous section highlighted several dualities with respect to the knowledge 
construct and knowledge creation at both a macro and micro level. In so doing, we 
can see that in fact many dualities manifest themselves when we begin to understand 
the knowledge construct and its management. It would make sense then that our 
inquiring systems, which are creating knowledge through their activities, should 
also be viewed in such a light and embrace such a perspective. Before, discussing 
the benefits of embracing such a perspective, it is first useful to summarize the key 
dualities discussed and their benefits to knowledge management. Table 2 highlights 
these key dualities and why each side of the duality has importance with respect to 
knowledge management.

As noted in the introduction, any duality represents the existence of two irre-
ducible aspects or perspectives. By recognizing both sides of a specific dual then, 
be it tacit/explicit, individual/social, Lockean/Leibnitzian vs Hegelian/Kantian, 
subjective/objective, consensus/disensus, loose/tight or people/technology, a 
more complete and richer picture of knowledge is created and hence the impact to 
knowledge management be it in terms of sharing knowledge, creating knowledge 
or enhancing the knowledge context, in turn is superior. On the other hand, taking 
a one-dimensional view, which is more often than not what too many organizations 
tend to do with respect to their own knowledge management initiatives, for example 
only recognizing the technology side of knowledge creation (and not being cogni-
zant of the people side of knowledge creation; i.e. the Lockean and/or Leibnitzian 
innovating organization), or disregarding the existence of explicit knowledge (and 
only recognizing the existence of tacit knowledge; i.e. the Hegelian and/or Kantian 
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innovating organization) in knowledge creation will lead to a much narrower and 
limited resultant body of knowledge as well as an inferior and most likely less use-
ful or appropriate knowledge management initiative which in turn detracts from 
the ability of innovating organizations to build on their distinctive competencies. 
Hence, we should not be surprised by the many discussions prevalent in the literature 
regarding the “nonsense of knowledge management” (Wilson, 2002).

Two key characteristics of innovating organizations are i) accuracy of the system 
basis and ii) continual review of the stored knowledge for accuracy in changing 
environments (Hall et al. 2003b). Surely a partial picture of knowledge would 
never be able to provide a similar level of accuracy as a fuller, richer picture; hence 
the benefit to innovating organizations of understanding the duality principle and 
incorporating the many manifestations of these, duals both macro and micro, with 
respect to the compound knowledge construct.

Table 2. Key knowledge management dualities 

Duality Importance of the Duality to KM

Tacit/Explicit From Nonaka’s knowledge spiral both tacit and explicit knowledge as 
well as the transformations of tacit to explicit and vice versa are important 
to KM. Only focusing on tacit (or only focusing on explicit) provides 
an incomplete picture with respect to knowledge creation.

Individual/Social Spender and Blacker, in particular, highlight the significance of both sides 
of this duality. Only focusing on individually constructed knowledge 
limits us to a much narrower domain of knowledge creation. Especially 
given the gregarious nature of humans socially constructed knowledge 
should also form an important part of the total knowledge created.

Lokean/Leibnitzian vs. Hegelian /
Kantian

These fundamental philosophical perspectives all highlight important 
facets of the knowledge context (a key dimension of wisdom) and thus 
when taken together facilitate the understanding of the full spectrum 
for knowledge management.

Subjective/Objective The sides of this duality highlight both the complexities of knowledge 
capture relative to the knowledge type being captured as well as the 
importance of capturing all types of knowledge.

Consensus/Disensus While the consensus side of this duality emphasizes convergence of 
thought the disensus side emphasizes the need for divergence; however 
both are reflections of group dynamics that are important for knowledge 
sharing/dissemination.

Loose/Tight This duality also highlights the need for considering both internal and 
external organizational context in the framing of KM issues for sup-
porting activities that lead to optimization as well as activities that lead 
to knowledge creation and renewal

People/Technology This duality underscores the need for a socio-technical approach to 
knowledge creation because it highlights that knowledge can be cre-
ated by technologies and people as well as it also being embedded in 
processes.
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Understanding the duality principle necessitates an understanding of the “right 
mix” or dynamic equilibrium for the given context. Given this connection with the 
context and the non-programmable nature of the knowledge construct, such an under-
standing becomes a necessary albeit not sufficient step for innovating organizations 
to successfully leverage the full potential of their intangible and primarily people 
assets and thereby prosper in a dynamic and complex knowledge economy.

COnCLUSIOn

In the knowledge economy, technology plays an integral part in expanding economic 
potential (Persaud, 2001). Such economic potential is primarily reliant on maximizing 
the firm’s intangible assets and requires the fostering of innovation and creation. To 
support such initiatives information is required. However, this information serves 
a dual purpose; it reduces operating costs and also facilitates idea generation and 
creativity. For example, the use of enterprise-wide systems permits organizations to 
decrease their transaction costs which allows them to decrease agency costs. This is 
because integrated information pertaining to specific tasks and activities can now 
be acquired in a timely fashion (Wickramasinghe, 2000). Furthermore, information 
accessed through various shared service modules supports the generation of new 
and innovative initiatives (Probst et al., 2000; Shapiro and Verian, 1999). Moreover, 
the continuous collection and analysis of this data and information generated from 
a variety of transactions throughout the supply chain facilitates idea generation and 
the rapid design and development of new products, processes or even new ways to 
meet requirements.

In order to maximize and leverage the potential advantage afforded to orga-
nizations it is imperative that an understanding of the dualities of the knowledge 
construct is gained. This is particularly vital for innovating organizations since their 
raison d’etre is to continually come up with new ideas, services and/or products. 
Integral to such activities is a thorough and complete understanding of the role and 
application of knowledge as well as key people and technology dimensions for the 
creation of germane knowledge.

This chapter has served to highlight several instances of the duality principle as 
it relates to knowledge and its management. These instances represented dualities 
at both the macro and micro levels. By so doing, the pervasive nature of the dual-
ity principle to knowledge as well as to knowledge management was emphasized. 
In presenting the duality principle as it relates to knowledge and its management 
it is important to recognize its macro and micro aspects, because these aspects are 
characteristics of any organizational setting. Furthermore, an appropriate mix of 
these dualities is determined by the specific organizational /environmental/techno-
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logical /situational context, and is necessary but not sufficient in the formulation 
of an appropriate knowledge management strategy; while the understanding of 
the underlying principles is important for the achievement of wisdom. Given the 
importance of knowledge and its management to innovating organizations such an 
understanding then becomes essential if innovating organizations are to survive and 
thrive in the knowledge economy.
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ABSTrACT

Managing knowledge is essential to facilitate the process of organizational learning 
and to foster organizational culture in which the participants are inspired and feel 
confident to contribute to the organization and to enhance competitive advantages. 
The participants develop their capabilities driven by the process of cognition-action 
coupling at individual and collective levels. The role of knowledge management is 
inevitably to redesign the organization into an innovative one by inspiring the partici-
pants to create new values. The first topic in this chapter is on the conceptual models 
of business performance, such as our basic model of organizational adaptability 
and organizational learning capability model explaining organizational learning 
process (i.e., cognition-action coupling process in organizational environment). In 
the second topic, continuity of reflexive organizational learning for creating new 
values and the process models of organizational learning are discussed for harness-
ing organizational learning development (OLD). The final important topic is on the 
relevance of knowledge management to organizational learning and to technology. 
Innovation (i.e., knowledge generation and knowledge generalization) emerges in 
the recursive information processing harnessed by technology, which in turn leads 
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InTrODUCTIOn

It is by the strategic application of knowledge management underpinned by ad-
vanced technology that redesigning of an organization enables the development 
of the organization into being more effective and competitive and to cope with the 
changes in society. To become innovative means that the participants are inspired 
to develop through the course of organizational learning by sharing organizational 
visions and missions. Knowledge management facilitates the process of inquiry by 
creating new values to develop the future direction and for restructuring workplaces 
where the participants can achieve business goals for competitive advantage. Hu-
man assets for any businesses, such as in manufacturing, services, and in R&D, are 
enhanced by being activated and inspired through the process of cognition-action 
coupling at both levels of individuals and collectives. In the activated and inspired 
organizational climate, new values emerge through the cognition-action coupling 
processes, namely, the process of organizational learning. People feel confident 
helping each other to develop in the recursive or reflexive learning process and in 
the favorite climate of organizational environment provided with advanced infor-
mation technology. Organizational learning development (OLD) plays a crucial 
role in sharing information, amplifying outcomes and innovating organizations for 
business prosperity.

The focus in this Chapter is on organizational learning and leadership which play 
important mediating and moderating roles in improving business performance. Busi-
ness performance in an information society is harnessed by managing knowledge for 
fostering all the stakeholders of business. Fostering and empowering the participants 
are made in the process of organizational learning. In the recursive process of orga-
nizational learning, people understand why and how the organization functions and 
how to attain organizational goals. The participants as service-providers are able to 
acquire necessary information to develop their skills and careers. The participants 
as service-recipients are able to learn how to inquire and request the necessary in-
formation in the recursive process. The OLD is enhanced by a strategic reciprocal 
relationship on both sides of the participants. Leadership also plays another important 
role in improving organizational performance by aligning different cognitions and 

to flexibility, adaptability of organization and inspires people to achieve shared 
goals. The focus of this chapter is placed on the participants of the organization 
who are most important business assets and a fundamental aspect in knowledge 
management in redesigning innovative organizations.
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values among multi-disciplinary staff and teams, and by making strategic action for 
encouraging the participants to spread the information acquired.

The topics dealt with in the following sections are organizational learning and 
leadership as mediating or moderating roles in developing an innovative organiza-
tion and appropriate processes for overcoming turbulence in a dynamic society. The 
roles of organizational learning and leadership are critical in making knowledge 
management initiatives successfully embraced in the workplace.

OrGAnIZATIOnAL LeArnInG AnD LeADerSHIP FOr 
IMPrOVInG OrGAnIZATIOnAL PerFOrMAnCe

Basic Model of Organizational Adaptability

Business resources, such as human resources, physical resources and information 
systems and technology are subsumed into a total system or a whole system of the 
enterprise. Organizational adaptability which is the main engine of the enterprise 
is to be empowered by human resources supported by advanced technologies and 
fostered by organizational learning and leadership. The basic model of organizational 
performance introduced by our studies (Saito et al, 1998, 2000, 2002) consists of 
three components, business constraints as the antecedents, organizational environment 
as a central part of the enterprise and business performance as the consequences as 
shown in Figure 1. The levers, at least two levers, i.e. organizational learning and 
leadership, are necessary to improve business performance and to cope with a dy-

Figure 1. Basic model of organizational adaptability



20  Managing Knowledge for Enhancing the Participants

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

namic social environment Mediating or moderating roles of organizational learning 
and leadership are crucial to encourage the participants to follow a course of action 
with confidence in order to improve organizational performance. Leaders inspire 
their follower’s organizational learning and lead them to attain successful outcomes 
appropriately aligned to the organization. Leadership fosters employee development. 
Networking among multiple disciplinary staff with multiple paradigms is fostered 
by the moderating roles of organizational learning and leadership, which leads to 
the change in the current organizational culture.

Learning capability in the organization is very important to enhance interpersonal 
coherence and team reciprocity which in turn may lead to organizational flexibility 
or resilience. Creation of ideas and their spread into the related organizations are 
brought about by the learning capability of the participants and their leadership. 
Through the organizational learning processes under appropriate leadership, the 
participants are inspired, and new ideas and values for all the stakeholders emerge. 
New ideas and knowledge are stored in a systematic data-base, and are used to 
generate explicit knowledge which is then shared among different disciplinary areas 
in order to improve business performance.

Empirical evidence on the causation of the relationship among business con-
straints, leadership, organizational learning and organizational performance in a 
healthcare context is described in Chapter 14.

Leadership in european Foundation for Quality 
Management (eFQM) as an excellent Model

In excellent enterprises, leadership plays a critical role in motivating employees. In 
most European countries, the EFQM model shown in Figure 2, or Baldrige model 
which is known as a revision of the EFQM, is frequently adopted in the US health-
care sector. The antecedent in both models is leadership which drives organizational 
resources, such as people, policy and strategy, partnership resources, and activates 
the learning process which brings people results, customer results and society results 
to improve organizational performances, as shown in Figure 2.

Leaders, employees as followers, customers, shareholders and all the stakehold-
ers are positively related to the development of organizational learning. Leader-
ship development drives business prosperity by means of a causal value chain as 
shown in Figure 3. Employee satisfaction leads to customer satisfaction, customer 
satisfaction drives shareholder value which finally enhances business prosperity. 
Leadership development drives its members to create values for all the stakeholders 
related to the organization. Leadership plays a decisive role in enhancing business 
prosperity through internal and external organizational learning on multiple levels 
of organizational learning as descried in Chapter 14.
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In our model shown in Figure 1, business visions and business culture as en-
terprise constraints are placed as the antecedents, but in the EFQM and Baldrige 
models, leadership was placed as the antecedent. Leadership works as a modera-
tor or mediator instead of the antecedent variable in our model shown in Figure 
1. There may be something different in the DNA of each culture in Western and 
Eastern. Leaders in the context of Japanese culture do not drive their followers to 
work as managers command to follow, but rather help and cooperate as a guardian 
to encourage their followers to work. In doing so, a higher contribution and better 
result has been obtained as a result of the workers having confidence in achieving 

Figure 2. The European Foundation for quality management excellent model

Figure 3. Value chain to emerge business prosperity through organizational learn-
ing
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their tasks and in improving self-efficacy. Our surveys suggested that, the workers 
having confidence and self-efficacy, do not want to be forced or led, but want to 
act as being professional in a discretionary or autopoietic manner (Saito and Seki, 
1998, Saito,1998, Saito, Ikeda, Seki,2000, Saito,2006).

Organizational Learning Capabilities

Organizational transformation for adapting in a dynamic society is enabled by 
organizational learning capabilities of acquiring and generating new information 
and knowledge, and then of generalizing this knowledge with other members of the 
organization (Yeung, Urlich, Nason and von Glinow, 1999, Cameron and Quinn, 
1999, Tsai, 2001, Todorora and Durisin, 2007). Knowledge management plays its 
roles in all the steps of information processing, such as acquiring, generating, sharing 
and implementing. Acquiring is for understanding the information and knowledge 
presented or given, generating is for creating new additional information and knowl-
edge among the members with a similar mindset; while sharing is for understanding 
with all members having different mental models, or for generalizing the information 
and knowledge with different disciplinary fields. Implementing is for understanding 
the information and knowledge, and for taking action to achieve its goals, rendering 
services in the field with team members of different disciplinary mindsets.

Organizational learning capabilities include all the processes of acquiring, 
generating, sharing and implementing information so as to create and generalize 
knowledge. Social accidental issues reported remind us of the importance of knowl-
edge management in all the steps of knowledge information processing, especially 
in the implementation of these steps. Team members for implementing final deci-
sions are made by the persons with various mental models in accordance with field 
circumstances, so that interpretation of the issue or the way of implementation is not 
similar among team members. Team performance may not be predicted by particular 
team members. Team performance may decrease, and an accidental situation may 
happen due to inappropriate modification, or the different procedural ways of the 
implementation among disciplines. The role of knowledge management is crucial 
in all the steps from acquisition to implementation in order to check whether infor-
mation interpretation is properly identified or not.

Organizational learning capability which is developed in the knowledge acquiring, 
generating and sharing or absorbing processes in an organization, plays an impor-
tant role in improving organizational performance and in achieving organizational 
goals. Contingency factors, such as power relationship in the organization give 
crucial effect on organizational performance. It is inevitable that sharing knowledge 
among multiple disciplines has a pitfall which may lead to performance decrement, 
incident experience, or accident unless procedural knowledge is properly assured 
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among work performers with different disciplinary mindset. Attention must be paid 
on this point to prevent performance decrement and accidental occurrences. Some 
work performers who believe the knowledge established in their disciplinary field 
to be the best, or who own a protective mindset, are easily caught in a trap. Once 
they share the procedural knowledge predetermined in their disciplinary field, they 
readily take the procedure to be the best and then act in a routine manner. Shared 
procedural knowledge in a particular field was found to be negatively related to 
team performance (Banks and Millward, 2007). Knowledge processing, such as 
acquiring, interpreting, implementing, is naturally different among disciplinary 
fields, and this in turn impacts on the building of necessary data-bases for business 
and on sharing the knowledge in a heterogeneous organization. The effects of shared 
knowledge on organizational performance differ in regard to strategic business unit, 
work team, or disciplinary field.

Social organizations have their visions with organizational and technological 
constraints as the antecedents and business performance to be achieved as the conse-
quences. As shown in Figure 4, organizations have some advantages and limitations 
in adapting to the changing society, but the organization which is built in terms of 
flexibility or resilience has a power of competitive advantage in business. To align 
and develop organizational competence is to increase adaptability to a dynamic 
society. Organizational learning capabilities enhanced in recursive processes of 

Figure 4. Organizational learning capability model
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single-, double- and triple-loop learning, play a critical role in harnessing adaptive 
potential and in improving organizational performance. Three logical levels in 
organizational learning are described in the last section of relevance of knowledge 
management to organizational learning and technology.

OrGAnIZATIOnAL LeArnInG DeVeLOPMenT (OLD)

Continuity of reflexive Organizational 
Learning for Creating new Values

An organization is a structure formulated as a means to achieve certain goals and 
to fulfill the enterprise’s strategies. Therefore, an organization needs to be continu-
ously redesigned in response to the changes in society. The structure and functions 
of organizations differ according to organizational goals and strategic visions of 
the specific enterprise. Organizational performance of inquiring and creating new 
values can be obtained in the reflexive course of organizational learning in which 
the disciplinary practitioner is able to act as a professional employee under the 
constraints of the enterprise, namely, under the limitation of organizational and 
technological resources. Practitioners including assistant workers as well as profes-
sionals are required to be alert and be aware of any changes. They are expected to 
take appropriate action in the course of reflective organizational learning. New values 

Figure 5. New values emerge in the recursive process of organizational learning 
constrained by individuals, organizationls climate and technologies underpinned 
by vision/future policy and strategies in the enterprise
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are driven in the continuing process of organizational learning. Three components 
in any organizations, i.e. individuals as actors, the collective consciousness under 
the organizational climate and the technologies as the means for taking appropriate 
and quick action toward realizing organizational goals, are coupled into a creation 
of new values of organizational performance as shown in Figure 5.

The progress of organizational learning depends on the total management in 
each practical field constrained by individuals, organizational climate and tech-
nologies. Fundamental steps in traditional quality management started by Deming, 
1982 were ‘plan, do and see’ which progressed into four steps, plan, do, check and 
act (PDCA). In PDCA cycle, the learning process as well as the planning and the 
operational processes are very important in motivating people and in inducing new 
ideas in the age of advanced ICT rather than just following the established manuals 
or just maintaining the rule-based process provided.

Process Models of Organizational Learning

Designing of learning processes in an organization is very important for gaining an 
insight into various disciplines and into the future. An organization is a complex 
socio-technical system in which the participants reflect the complexity of the real 
world by paying attention to the various components in the context of problematic 
situations. The participants can observe the real world through the reflexive cycle of 
continuous inquiry. The continuous inquiry leads to progress in practice and serves 
to foster organizational competence of interpreting the problems, which gradually 
enables the organization to transform its structure and its functions. The participants 
know their constraints and potentials which enable new knowledge and values to 
create in the learning process in the context of the given organization climate. The 
new knowledge and values form the power of organizational flexibility, resilience 
or adaptability. The new knowledge that emerged from such a cultural context can 
be rapidly transmitted and assimilated within the enterprise into another culture.

There are many organizational learning process models reported in the past. Dem-
ing (1982) started to progress statistical methods for problem-solving. His original 
model and its revision to PDCA (plan, do, check and act) cycle are the archetypes in 
quality control and quality management process. The steps in the approaches to the 
inquiring and solving of problems are provided in various organizational contexts, 
and still continue to provide appropriate steps depending upon each problematic 
situation. In order to set up each step in the process of organizational learning, it is 
important to read or interpret the future scenario for approaching a desired reality, 
which is different depending upon the situations of the field; thus the steps in the 
learning process differ according to the workplace situations.
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The models provided with four steps are PDCA(Deming, 1982) as men-
tioned above, AAAA(appreciate, analyze, asses and act, Minger and Gill, 1996), 
OADI(observe, asses, design and implement, Kim, 1993, Maruyama, 1992, 
Schwaninger, 1996 in Cybernetic systems methodology), SECI (socialization, 
externalization, combination and internalization, Nonaka ,1998). These four-step 
models are fundamental in solving problems, and appreciation or interpretation in 
the organizational learning process from the goals to be achieved in the future to 
the problems to be solved in the present is different dependent upon the situations 
involved. The following models with six, seven and eight steps described below 
are examples of enterprises in various fields that have been reported by knowledge 
management researchers in industry.

The models with six steps are goal setting → analysis → interpretation → control 
feasibility → strategic treatment → implementation (Ulrich and Probst,1988), plan 
→ align organization →align employees → continuous improvement → analysis 
→ adapt (Kaplan, R.S. and Norton, D.P., 2006).

The models with seven steps are discussions with individuals and groups → 
perceived world → discourse → created meaning →assemblies of related inten-
tions and accommodations → purposeful action → development of IT-based IS 
(Checkland, P. 1981, Checkland, P. and Holwell, S. 1998), delimiting the program 
→establishing the network → apprehending the dynamics → interpreting the be-
havioral possibilities → determining the control possibilities → shaping the control 
interventions → further development of the problem solution (Probst, G.J.B. and 
Gomez, P, 1992).

The model with eight steps are identification of the strategic unit→ developing 
a vision and defining objectives → business and environment analysis→ develop-
ing business strategy→ corporate strategy concept → creation of owner strategy 
→ assessment of strategies → realization and evolution of the strategies (Gomez, 
1999).

The learning process of the perpetual step-forward-step-back process in the eight 
steps (above) reminds us of a diamond cut like model provided with many recursive 
trials among steps. It is important to note that you do not run in a smooth sequence. 
The process models of organizational learning are dependent upon organizational 
visions and organizational culture. Interpretation in each step of the learning process 
is required if successful outcomes are to be expected. With these continuous inquiries 
and interpretations, more effective steps of the organizational learning process are 
designed to achieve the organizational goals.
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reLeVAnCe OF KnOWLeDGe MAnAGeMenT TO 
OrGAnIZATIOnAL LeArnInG AnD TeCHnOLOGY

As shown in Figure 6, three logical levels in organizational learning are 1) single 
loop learning developed by Wiener, N.1948 which pursues production efficiency by 
paying attention to the question ‘doing things right?’ in operational management, 2) 
double loop learning developed by Argyris and Schon, 1978 which inquires ‘doing 
right things?’ in strategic management, and 3) triple loop learning developed by 
Flood and Rom, 1996, Jackson, 1998 which fulfills overall tasks in long term per-
spectives. Single loop learning is for routine tasks supported by deficiency-supply 
technologies. Double loop learning requires another ways or alternatives based on 
advanced technologies for inducing new values. Triple loop learning requires future 
development of the organization to enhance organizational competence which then 
brings enterprise prosperity.

These three logical levels of systemic thinking are all incorporated in the process-
ing of knowledge information, i.e. iteration of information presented in single loop 
learning, interpretation of the information in double loop learning, and implemen-
tation for building a desired reality in triple loop learning. They are for processing 
information into knowledge creation. Knowledge generation and knowledge general-

Figure 6. Organizational learning, information technology and vector of decision-
making in knowledge management
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ization, namely, innovation, are made to spread new knowledge beyond boundaries, 
to develop resilience, flexibility and versatility of organizational fitness to manage 
the turbulence in society, and to reduce cultural entropy within the organization. An 
essential element is a robust infrastructure of advanced information technology.

COnCLUSIOn

Managing knowledge for enhancing the participants in the recursive processes of 
organizational learning rather than merely following the instructions or the estab-
lished manuals, leads to the creation of ideas and values. People know that it is not 
meaningful to extrapolate their future simply from their past. Knowledge manage-
ment fosters the participants to become cleverer and more talented workers having 
powerful techniques for transforming themselves, enhancing adaptability or resiliency 
of the organization. Knowledge management is tantamount to value management 
or integrated value management which combines the basics established by normal 
scientific methodology together with whole or holistic systems approaches inquir-
ing to achieve a desired reality in the future. In aligning complex organizations, it 
is necessary to take strategic action for transforming the organization which can 
adapt to the field, and also might enjoy business prosperity.
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Chapter 3

Permitting the 
True Potential of 

Knowledge Assets to 
be Utilized with KMI1

Nilmini Wickramasinghe
Illinois Institute of Technology, USA

InTrODUCTIOn

As has already been asserted in several chapters of this book, prudent application 
of KM is vital to the on going success of any innovating organization. A key ques-
tion will then be: how can KM become integral to the organization? The key to 
this question lies in the establishment of an appropriate knowledge management 
infrastructure.

ABSTrACT

In order to support a systematic and sustainable approach to knowledge manage-
ment (KM), innovating organizations must develop an appropriate knowledge 
management infrastructure (KMI). Such a KMI must support the people, process, 
and technology aspects of KM, as well as being sufficiently flexible to grow with 
the changing demands of the organization. This chapter details both the benefits of 
establishing an appropriate KMI and how to go about this process.

DOI: 10.4018/978-1-60566-284-8.ch003
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eSTABLISHInG A KnOWLeDGe MAnAGeMenT 
InFrASTrUCTUre (KMI)

The business world is growing increasingly more competitive, and the demand for 
innovative products and services has grown greater than ever before. In this period 
of creativity and ideas, the most valuable resources available to any organization are 
human skills, expertise, and relationships (Drucker, 1999; 1993; 1988). Knowledge 
Management (KM) is about capitalizing on these precious assets (Duffy, 2001). 
Currently, most companies do not capitalize on the wealth of expertise in the form 
of knowledge scattered across their levels (Gold et al., 2001; Halliday, 2001). 
However, information centers, market intelligence, and learning are now converg-
ing to form knowledge management functions. A KM infrastructure, in terms of 
tools and technologies (hardware as well as software), needs to be established so 
that knowledge can be created from any new event or activity on a continual and 
systematic basis (Duffy, 2000; Wickramasinghe, 2003).

The KM infrastructure forms the foundation for enabling and fostering knowl-
edge management, continuous learning and sustaining an organizational memory 
(Drucker, 1999; Ellinger et al., 1999; Hammond, 2001; Holt et al., 2000; Lee and 
Hong, 2002). An organization’s entire “know-how”, including new knowledge, can 
only be created for optimization if an effective KM infrastructure is established 
(Wickramasinghe and Davison, 2004). Specifically, the KM infrastructure consists 
of social and technical tools and techniques, including hardware and software that 
should be established so that knowledge can be created from any new events or activi-
ties on a continual basis (Duffy, 2001; 2000; Wickramasinghe and Davison, 2004). 
In addition, the KM infrastructure will have a repository of knowledge, a system to 
distribute the knowledge to the members of the organization and a facilitator system 
for the creation of new knowledge (Wickramasinghe and Davison, 2004). Thus, a 
knowledge-based infrastructure will foster the creation of knowledge, and provide 
an integrated system to share and diffuse the knowledge within the organization 
(Srikantaiah, 2000) as well as offer support for continual creation and generation of 
new knowledge (Wickramasinghe, 2003). A knowledge management infrastructure 
then contains, at least, the elements displayed in Figure 1.

eLeMenTS OF THe KnOWLeDGe 
MAnAGeMenT InFrASTrUCTUre

The key elements of the KMI depicted in figure 1 will now be discussed in turn:
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Infrastructure for Collaboration: The key to strategic competitiveness and • 
improving customer satisfaction lies in the ability of organizations to form 
learning alliances; these being strategic partnerships based on a business en-
vironment that encourages mutual (and reflective) learning between partners 
(Holt et al., 2000). Organizations can utilize their strategy framework to iden-
tify partners, and collaborators for enhancing their value chain.

• Organizational Memory: Organizational memory is concerned with the storing 
and subsequent accessing and replenishing of an organization’s “know-how” 
which is recorded in documents or in its people (Maier and Lehner, 2000). 
However, a key component of knowledge management not addressed in the 
construct of organizational memory is the subjective aspect (Wickramasinghe, 
2003).2 Organizational memory keeps a record of knowledge resources and 
locations. Recorded information, whether in human-readable or electronic 
form or in the memories of staff, is an important embodiment of an organiza-
tion’s knowledge and intellectual capital. Thus, strong organizational mem-
ory systems ensure the access of information or knowledge throughout the 
company to everyone at any time (Croasdell, 2001).
Human Asset Infrastructure: This deals with the participation and willingness • 
of people. Today, organizations have to attract and motivate the best people; 
reward, recognize, train, educate, and improve them (Ellinger et al., 1999) 
so that the highly skilled and more independent workers can exploit tech-
nologies to create knowledge in learning organizations (Thorne and Smith, 
2000). The human asset infrastructure then, helps to identify and utilize the 
special skills of people who can create greater business value if they and their 

Figure 1. 5 key elements of the knowledge management infrasture (adapted from 
Wickramasinghe & von Lubitz, 2007)
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inherent skills and experiences are managed to make explicit use of their 
knowledge.

• Knowledge Transfer Network: This element is concerned with the dissemina-
tion of knowledge and information. Unless there is a strong communications 
infrastructure in place, people are not able to communicate effectively and 
thus are unable to effectively transfer knowledge. An appropriate communi-
cations infrastructure includes, but is not limited to, the Internet and intranets 
for creating the knowledge transfer network as well as discussion rooms, 
bulletin boards for meetings and for displaying information.

• Business Intelligence Infrastructure: In an intelligent enterprise various infor-
mation systems are integrated with knowledge-gathering and analyzing tools 
for data analysis, and dynamic end-user querying of a variety of enterprise 
data sources (Hammond, 2001). Business intelligence infrastructures have 
customers, suppliers and other partners embedded into a single integrated 
system. Customers will view their own purchasing habits, and suppliers will 
see the demand pattern which may help them to offer volume discounts etc. 
This information can help all customers, suppliers and enterprises to analyze 
data and provide them with the competitive advantage. The intelligence of a 
company is not only available to internal users but can even be leveraged by 
selling it to others such as consumers who may have an interest.

KnOWLeDGe MAnAGeMenT InFrASTrUCTUre DeSIGn

Knowledge management facilitates the following processes (Marshall & Prusak, 1996; 
Wickramasinghe, 2003; Alavi and Leidner, 1999): 1) generation of knowledge: - creat-
ing new, tacit knowledge, 2) access of knowledge: - accessed easily by people inside 
or outside the firm, 3) transfer of knowledge: - transferred formally through training 
or informally through social contact, 4) representation of knowledge: - represented 
by recorded, explicit knowledge that is easy to utilize, 5) embedding of knowledge: 
- automating the use of knowledge in a decision making process,6) facilitation of 
knowledge: - developing cultures and policies that support knowledge sharing. It is 
important that management reviews the knowledge processes to determine which is 
the best one suited to the company’s business strategy since not all processes are as 
important or relevant to every KM initiative. We shall now examine more closely 
the technologies and technological infrastructure issues that support each of these 
processes. We emphasize though that technology should not be viewed in isolation 
rather it is important that both technological and organizational considerations are 
made in tandem when developing an appropriate KM infrastructure.
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In choosing and designing a knowledge management infrastructure, an impor-
tant consideration is to first address the organization’s process needs: generation of 
knowledge, access of knowledge, transfer of knowledge, representation of knowledge, 
embedding of knowledge, and facilitation of knowledge (Duffy, 2000; Orlikowski, 
1992; Schultz, 1998; Swan et al., 1999; Davenport and Klahr, 1998). From this 
the next steps should concentrate on identifying the necessary technological and 
organizational infrastructures that will support these processes. Table 1 summarizes 
these major infrastructures that support knowledge management.

InFrASTrUCTUreS THAT SUPPOrT THe 
GenerATIOn OF KnOWLeDGe

Technology assists in the generation of knowledge by allowing people to freely 
exchange ideas by using tools such as electronic networks and groupware. Marshall 
and Prusak (1996) explain that the generation of new knowledge takes place in a 
social setting where people can openly discuss, argue, and challenge prevailing 
theories. Technology tools that support the generation of knowledge revolve around 
expediting communication. For example, a new product development team needs 

Table 1. Key knowledge management processes and related infrastructures 

KM Process Information Technology 
Infrastructures

Organizational Infrastructures

generation of knowledge • electronic networking
    • internet
    • intranets
    • extranets
• groupware

• human experts and knowledge 
workers

access of knowledge • data warehouses
• online databases
•  k n o w l e d g e  r e p o s i t o r i e s 
• expertise directories

• accessibility of human experts

transfer of knowledge • data mining
• OLAP

• formal training
• apprenticeships
• informal socialization
• formal socialization

representation of knowledge • knowledge maps • knowledge centers
• document management centers

embedding of knowledge • decision support systems
• intelligent agents

facilitation of knowledge flow • electronic networking
• groupware

• top management leadership
• rewards and incentives
• succession policies
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to facilitate communication among many different departments including research, 
engineering, marketing, and finance.

Electronic networking is perhaps the greatest tool for generating knowledge 
(Kanter, 1999). The Internet allows geographically distant people to communicate 
and share information easily and cheaply by using standard protocols. Intranets 
on the other hand, allow the effortless sharing of confidential information among 
employees and security levels can be easily set for each employee allowing access 
only for those who need to know or for all employees. Some of the most useful 
application of intranets has been to support and encourage peer-to-peer knowledge 
sharing and its applications (Dixon, 2000). Companies can also use extranets, which 
are designed to offer clients or suppliers access to company information whenever 
needed. In an increasingly linked and just-in-time environment, accurate and timely 
information sharing among partners is increasingly important to support rapid deci-
sion making.

Another popular communication tool is groupware, software specifically designed 
to support team work. In an university setting for example, WebCT offers a portal 
for students and instructors to access documents quickly and communicate through 
email and bulletin boards. Key features of groupware that make it particularly useful 
for supporting the KM steps are that it allows every team member to have access 
instantly to the same body of information and that it is possible to support each other 
as well as support simultaneous changes made to this information.

InFrASTrUCTUreS THAT SUPPOrT 
THe ACCeSS OF KnOWLeDGe

KM companies assist employees in accessing knowledge. Knowledge access is 
often facilitated by technology, including data warehouses, online databases, and 
knowledge repositories. In large companies, knowing every employee and his or 
her specialty is near impossibile. Designing a space in which employees may seek 
the specific knowledge that they require is the goal of creating access. The physical 
librarian at the reference desk was once the starting point for many research ques-
tions. Today, much of the librarian’s job as the key to knowledge and the library’s 
function as a warehouse of information is automated.

Data warehouses have contributed greatly to the knowledge management move-
ment. They store snapshots of operational data such as sales, inventory, and customer 
information. Many larger companies now have ten to twenty years of transactional 
data with which they can assess their relative current position or upon which they 
can build future models. For example, Tandem Computers has designed a data 
warehouse to which many systems can report, making it possible to assess key 



Permitting the True Potential of Knowledge Assets to be Utilized with KMI  37

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

numbers, e.g. sales data and financial data that come in from disparate locations, 
to the one place (Marshall & Prusak, 1996).

Online databases often refer to external information databases such as Lexis-
Nexis, which provides access to published news and research. However, online 
databases may also refer to internal databases. A best practices database can offer 
solutions to common and not so common problems. For instance, help desks often 
create best practice databases to better serve customers.

Knowledge repositories usually refer to postings of reports on past projects. 
The large consulting firms develop repositories of client proposals, leads, white 
papers, presentations, and many other documents that consultants all over the globe 
produce (Kanter, 1999).

Though much of the knowledge management literature refers to accessibility of 
knowledge through technology, the accessibility of human experts is also of critical 
importance. Cross, Parker, Prusak, and Borgatti (2001) explain that knowing who 
knows what, gaining timely access, willingly sharing knowledge rather than dump-
ing information, and feeling safe in asking for information facilitate the access of 
tacit knowledge, knowledge in the expert’s head. Companies often create electronic 
expertise directories to help employees find needed contacts and mentors.

InFrASTrUCTUreS THAT SUPPOrT THe 
TrAnSFer OF KnOWLeDGe

Transferring knowledge usually begins with the distribution of written reports. 
Transferring knowledge also includes training employees to interpret the reports 
and educating employees about the structure of the organization and to whom they 
should go for specific knowledge (Marshall & Prusak, 1996). Transferring data may 
also include techniques for transforming inert data into usable information.

Data mining and OLAP (on-line analytic processing) permit companies to analyze 
the jumble of data stored in data warehouses. For example, grocery stores use rule 
induction to produce information on who buys what and what products are purchased 
together. Information is gathered via a shopping card. Information based on shopping 
card usage may be used to target promotional offers (e.g. coupons given to customers 
at the register) to particular customers. Mathematical models and cheap computing 
power allow quick, in-depth analysis of large volumes of historical data.

Many more organizational, rather than technological, structures facilitate the 
transfer of knowledge. Formal training and apprenticeships are a tried and true 
method of transferring knowledge to new employees or to employees who are 
working towards a promotion. New KPMG employees undergo rigorous training 
in the Internet and KPMG’s internal knowledge web (Kanter, 1999).
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Informal socialization includes discussions at the water cooler, casual exchanges 
over lunches among colleagues, and any other unstructured event that allows the 
sharing of ideas. With the demand for increased output and the globalization of many 
businesses, fewer opportunities exist for serendipitous information exchange.

Formal socialization attempts to create opportunities for knowledge exchange 
may include group meetings or knowledge fairs. A common knowledge fair might 
include employees from research and development and from marketing with the 
expectation that their knowledge would combine with synergy to create new prod-
uct ideas.

InFrASTrUCTUreS THAT SUPPOrT THe 
rePreSenTATIOn OF KnOWLeDGe

Representation of knowledge is often determined by a department that organizes 
and sets standards for what knowledge is retained and in which format it is to be 
retained. Often a knowledge center or a document management center will oversee 
the presentation of knowledge. First, the company faces a policy choice of which 
knowledge is important and worth storing. Second, the knowledge center must 
decide on the best way of presenting information (e.g. a text document, a database, 
a media clip, a hyperlinked document). Third, the knowledge center should con-
sistently manage its documents to eliminate obsolete documents and create ease of 
use. Access to these documents is often through a document repository.

Companies with large numbers and varieties of documents may design knowledge 
maps (Kanter, 1999). A knowledge map is a visual display of captured knowledge 
that allows an information seeker to follow paths from one source of stored infor-
mation to another. Often a knowledge map is a hyperlinked hierarchy of topics that 
represents documents residing on a server.

InFrASTrUCTUreS THAT SUPPOrT THe 
eMBeDDInG OF KnOWLeDGe

Infrastructures that support the embedding of knowledge are primarily technological. 
These tools are complicated, computerized checklists and decision trees that aid in 
decision making. Marshall and Prusak (1996) explain that automating knowledge 
in the form of computerized controls works best when the inputs and outputs are 
factual and not based on biases or uncertain interpretations. When knowledge facts 
are embedded in an automated check list, front line employees can use the experi-
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ence and knowledge of their peers. However, facts do change; management should 
take care to keep the facts that aid decision making current.

Decision support systems are designed to help decision makers make an informed 
choice based on the outcomes of past decisions. For example, Partners HealthCare 
designed a decision support system to help doctors prescribe the best medication to 
its hospital patients (Davenport and Glaser, 2002). In this case, the decision support 
system accessed patient records and databases of drug characteristics to suggest 
the drug and dosage that best helped the patient and best lowered hospital costs. 
The 700 bed hospital estimates that it saved $1 million by preventing adverse drug 
reactions in patients.

Intelligent agents are software packages that save time and effort by embedding 
commands or knowledge in computer processes. A simple example is sophisticated 
email software. The software may allow the user to create rules for directing mail to 
different folders or automatically scheduling meetings based on the information in 
the email message (Kanter, 1999). Spreadsheets are another example of embedded 
knowledge. Excel’s statistical package can calculate in seconds what it would take 
a person, days to calculate.

InFrASTrUCTUreS THAT SUPPOrT THe 
FACILITATIOn OF KnOWLeDGe

The facilitation of knowledge is primarily supported by culture, top management 
leadership, and rewards and incentives. The culture of a company is the primary 
social infrastructure for the sharing of knowledge. In a knowledge management 
environment a sharing culture should be cultivated. Competitive environments often 
prevent the sharing of knowledge. Some highly competitive firms are endeavouring 
to change their cultures. For example, Salomon Brothers has asked its stock traders 
to think more like a stock holder than a stock trader. Top management leadership 
and human resource policy have the most influence on a company’s culture.

Top management leadership, primarily leadership by example, can be a strong 
influence on the exchange of knowledge. Do the top leaders themselves share in-
formation throughout the company? Does the company have an open-book policy? 
Jack Welch is known for his policy on being number one or two in the market and 
for his policies on promotion, including his emphasis on the criteria that an em-
ployee must demonstrate being a team player before he/she can warrant promotion 
(Slater, 1999).

Rewards and incentives support behavior and companies should oversee com-
pensation systems to influence positive behavior (Davenport and Prusak, 1998). 
For instance, stock traders who are paid based on the volume of trades, in general, 
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focus on increasing volume rather than on what would benefit the company or the 
customer. In such scenarios, companies should also consider implementing policies 
that compensate employees for sharing usable knowledge. Perhaps an employee 
could earn a small bonus every time a document he or she posted is accessed.

In a knowledge company, developing succession policies becomes crucial for 
knowledge retention. When an employee retires or is down-sized, the company 
usually loses the tacit knowledge that is only known by the individual. Lesser and 
Prusak (2001) suggest four tactics for minimizing the loss of departing employees: 
1)When layoffs are under consideration, think instead about reducing the salary of 
all employees. 2) Devise practices to capture the knowledge of employees on the 
verge of retirement, 3) Pay departing employees a bonus for training their replace-
ment and 4) Encourage experienced employees to work with new employees.

MeTrICS

The various infrastructures that support knowledge have been grouped in this 
chapter into two major categories: technical infrastructure (information technolo-
gies) and organizational infrastructures (including human elements, rewards and 
incentives, formal processes and other structural and process dimensions). These 
two categories of infrastructure interact in several ways, and these interactions in 
effect dictate the kind of metrics we would use to measure their effectiveness in 
facilitating knowledge development.

The information technologies and other technical dimensions of the infrastructures 
are composed of techniques, systems, repositories, and networks. These in turn are 
embedded in organizational infrastructures. The more formal and standardized the 
technical infrastructures in the organizational structures and processes, the more 
they facilitate the generation, access, transfer, representation and flow of knowledge 
in the organizational framework. This means that such elements of the technical 
infrastructures such as data mining, knowledge maps and databases can become a 
standard feature of the organization, thereby providing organizational members with 
an embedded system that allows them to create and to exchange knowledge.

The measurement of the performance and success organizations have in creating 
and exploiting knowledge would depend on the formality of existence of technology 
infrastructures within the organization. There are three such modes:

1.  Metrics of the human abilities and performance in creating and exchanging 
knowledge. This means that we measure elements of the interaction between 
databases, decision support systems and networking (among others)—as they 
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are used by human experts and knowledge workers. The metrics we would use 
are degree of use of the technology infrastructure (such criteria as frequency 
of use; level of usage, etc.) and the success with which such use occurs (such 
criteria as creation of new knowledge and success in transferring it from the 
knowledge repositories to the human experts). In a way, we are measuring here 
the human experts’ abilities to generate, access, transfer, represent, embed and 
facilitate the flow of knowledge.

2.  The metrics of organizational aspects of knowledge include measures of the 
degree to which knowledge becomes embedded in organizational infrastructure, 
such as structural dimensions and processes. For example, we can measure the 
degree to which knowledge from the technology infrastructures (knowledge 
maps, decision support systems, data mining, etc.) becomes an integral part of 
the processes of organizations. Examples of these processes are the system of 
rewards and incentives, succession policies and the strategic decisions made 
by senior management. The more knowledge is embedded in the structure and 
processes of the organization, the better we are equipped to successfully carry 
out these tasks in the organization. Thus, formal training and socialization of 
new members, for example, greatly benefit from embedded knowledge which 
allows members to rapidly curtail the “learning curve” they need to adapt to 
organizational realities. This is because once knowledge is embedded in these 
training and development programs, there is a rapid learning process, gaining 
from the embedded knowledge.

3.  Another set of metrics would encompass the metrics geared towards answer-
ing the question: why do we measure? What are the reasons we use metrics 
to assess the ways in which knowledge contributes to the organization and 
its members. We measure because we wish to evaluate the degree to which 
knowledge contributes to the goals and objectives of organizations and their 
members. There are various groupings of these goals and objectives: economic, 
personal, organizational, and social. Economic goals include the desire of 
organizations to succeed in the marketplace and for members to do well finan-
cially from their membership in the organization (via salaries, stock options, 
etc.). This can be extended to all the stakeholders of the organization, such as 
vendors, customers, and stockholders. Personal goals include those goals of 
individuals to do well in their careers and to expand their individual horizon. 
Knowledge allows them to do so, by contributing to their advancement in the 
organization. Organizational goals include the entity’s desire to succeed, to 
compete and to survive. Embedded knowledge allows the organization to gain 
momentum in the marketplace and to gain advantage over less knowledgeable 
organizations against which it competes.
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Finally, social goals include the desire of organizations and members to be 
good “citizens” of their society and their political system. These goals include the 
desire to maintain good relations with other social systems, to do little harm to the 
environment, and to serve the causes and needs of their society.

We develop metrics of knowledge by relating them to the degree to which 
such goals and objectives are being accomplished. Clearly, some of these metrics 
categories will not allow for combinations or conjoining, and some may even be 
in conflict with other metrics. Our task is to sift through the available metrics and 
to select those that best represent the key dimensions of knowledge creation and 
transfer in organization. We also need to make sure that we balance the human and 
organizational aspects of metrics, and to account for metrics of the economic, social, 
organizational and personal modes of measurement

COnCLUSIOn

For Innovating organizations to realize the full potential of KM it is vital that a 
suitable KMI (knowledge management infrastructure) is established. This requires 
careful consideration be given to people, process and technological issues as well 
as having an appropriate system to measure these components. In order to address 
this, the chapter has outlined the necessary components that any KMI must have 
as well as a suitable metric system so that the benefits of the respective attributes 
of the KMI can be measured.
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1  This chapter includes a distillation of material from previous IGI publications 
by the author namely: Wickramasinghe, N. 2007 “Knowledge-Based Enterprise: 
Theories and Fundamentals” with D. von Lubitz Idea Group, Wickramasinghe, 
N 2004 “Incorporating the People Perspective in Data Mining” in Ed. J. Wang 
Encyclopaedia of Data Warehousing and Mining Idea Group, Hershey and 
Wickramasinghe, N. 2006 “ Creating Superior Knowledge Discovery Solutions” 
in press in Ed Medhi, Encyclopaedia of Information Science and Technology, 
2nd Edition IDEA Group, Hershey.

2  Knowledge as a subjective component primarily refers to an ongoing phe-
nomenon of exchange where knowledge is being shaped by social practices of 
communities (Boland & Tenkasi, 1995), in the tradition of a Hegelian/Kantian 
perspective where the importance of divergence of meaning is essential to sup-
port the “sense-making” processes of knowledge creation (Wickramasinghe 
& Mills, 2001).
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Chapter 4

Normal Science and 
Post-Normal Sciences

Elie Geisler
Illinois Institute of Technology, USA

InTrODUCTIOn

The discourse on how knowledge progresses and how science evolves has been a 
contentious exercise by scholars and philosophers for over a century. There are two 
major periods that distinguish the search for answers to these fundamental issues 
of knowledge creation.

ABSTrACT

This chapter describes the key attributes of normal science and the recently heralded 
post-normal science. Drawing from the philosophy of science and other literatures, 
the chapter argues that the subjugation of post-normal science to the social and 
economic urgencies and exigencies is only a matter of degree, since such relation-
ship has existed ever since science had become “big science,” nurtured by society 
through public funding. The chapter provides examples from the healthcare sector. 
These examples show the confluence of topics and ailments that are given priority 
in research as those same areas considered urgent by the social and economic elites 
who influence the funding of science in healthcare and medicine.
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The first period involved the proposing of theories and methods of how scientific 
research is carried out and how knowledge is therefore generated. In this context it 
is useful to list two diverse philosophies of science. Karl Popper (2002) had argued 
that science progresses through the advancement of conjectures about nature, fol-
lowed by attempts to refute such conjectures. In Popper’s view, the focus is on each 
proposition or hypothesis that offers a conjecture, and the individualized attempt 
to refute it. Scientific inquiry thus becomes a constant effort in which conjectures 
are proposed and refutations are exercised. Any knowledge generated from such 
conjectures is temporarily accepted—until such time as it can be refuted or shown 
to be false. In this framework knowledge is the sum total of the conjectures which 
we temporarily accept (or not reject). The process or method by which we generate 
this scientific knowledge is, as much as possible, objective and methodical. We put 
the conjecture to the test of empirical testing, thus obtaining the result of refutation 
or temporary acceptance. This also means that the knowledge thus acquired is not 
necessarily the “truth,” since the scientific method of testing and refutation is not 
geared towards discovering the “truth,” rather it is aimed at refuting a particular 
conjecture via strictly defined empirical tests.

Popper’s method has been the target of several distinct criticisms. Imre Lakatos 
(1980) has argued that the growth of science should be examined not in the micro-
scopic lens of individual conjectures but through the prism of a continuity that is 
to be found in what he called “genuine research programs.” These programs are to 
Lakatos the focus of exploration of how knowledge is gained in scientific research. 
He proposes the example of Newton’s gravitational theory to illustrate his model. 
Upon its introduction into the scientific community, Newtonian theory was opposed 
with several observational theories. Yet, Lakatos argued that Newton’s theory was a 
program and those who participated in it have been able to provide counter-examples 
and counter-arguments, until they were at the point of converting the opponents 
to their side—hence the manner in which science progresses and new knowledge 
is gained. Research or scientific programs are thus tenacious endeavors in which 
arguments and counter-arguments continually collide. This approach differs from 
Popper’s refutation of singular conjectures in that it is predicated on the continu-
ity of testing counter examples and what Lakatos and Kuhn (1967) described as 
“anomalies” or exceptions to the core model in the program, yet not powerful enough 
to nullify or refute the core model.

PArADIGMS AnD nOrMAL SCIenCe

Thomas Kuhn was another scholar in this first period whose work helped to coin 
the concepts of “paradigm” and “normal science.” Kuhn had argued that scientific 
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progress is as much a social phenomenon as it is the rigorous and objective ex-
amination of observational data according to a proposed model. He suggested that 
scientific disciplines have a distinct historical development. Key progress from the 
pre-paradigmatic stage to the paradigmatic (or “normal” stage), and finally to the 
revolutionary stage (in which the discipline transitions from one paradigm to another 
through a crisis that develops in the degree to which scholars in the discipline have 
faith in the ability of the paradigm to solve the problems of the discipline).

Kuhn argued that when a paradigm is accepted by the disciplinary scientific 
community, it is practical as “normal science.” A paradigm start as a set of promises 
that a line of research and a proposed set of scientific models, assumptions, and 
methods will lead to new solutions to the problems posed by the discipline. When 
this paradigm takes hold, it assumes more rigorous lines and methods of inquiry, and 
its adherent begin to establish and to rely on a ‘tradition” in the conduct of research 
and discovery in such a disciplinary paradigm.

The paradigm is the core of normal science. Within its framework there are es-
tablished criteria for which problems are to be the object of inquiry, which models 
and methods are to be used, and which solutions and discoveries are to be accepted 
by peers in the disciplinary community.

Because scientists within the paradigm control these issues and have the power 
to constrain the acceptance of theories that contradict or that are not in agreement 
with the existing paradigm, normal science is restrictive and highly resistant to 
changes and to novel ideas. In Kuhn’s words: “Novelty emerges only with difficulty, 
manifested by resistance, against a background provided by expectation.”

Therefore, Kuhn postulated that new theories can only supplant “normal sci-
ence” by a process imbued with revolutionary manifestation of one new paradigm 
replacing the reigning paradigm in a discipline. Normal science gives way to a 
revolutionary new theory which, once taking over the traditional paradigm, will 
itself develop into a paradigm and so on.

Kuhn has effectively extended Lakatos’ framework of the progress of science 
viewed as a coherent program with continuity in verification and in cleaning-up 
anomalies. In Kuhn’s framework there is a point where such anomalies can no longer 
be explained by the current paradigm—hence a crisis emerges and a new paradigm 
may be in line to replace the “normal science.”

Kuhn also criticized Popper’s philosophy of science. Kuhn argued that paradig-
matic subjectivity allows for anomalies, beliefs of scientists, and the disciplinary 
patterns that characterize a paradigm. Hence, there is no room in normal science 
for the rejection of individual conjectures or theories simply because the examined 
data fail to “fit” the theoretical model. Popper’s rigid application of the conjecture-
refutation principle would, in Kuhn’s view, lead to the point where no theory would 
be accepted into the paradigm. For Lakatos, acceptance of theories is a programmatic 
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event—for Kuhn it is also a social/group event where a community of disciplinary 
scientists forms a paradigm and effectively “rules” within its boundaries.

POST-nOrMAL SCIenCe

The second major period that emerged in the latter part of the twentieth century was 
an extension of the Lakatos-Kuhn view of how science progresses and scientific 
knowledge is created. The concept of “post-normal” science was introduced by 
Funtowicz and Ravetz (1993, 1994). They considered two conditions or circum-
stances in which the Lakatos-type “program of science,” Kuhn’s “paradigm,” and 
a community of scientists in a disciplinary area can be extended and assessed from 
a much wider perspective.

The first condition is the belief that the process of scientific inquiry is enmeshed 
in social values and driven by social, political, and economic issues of concern. 
This entails the circumstances where scientific choices are influenced by social 
and political values rather than by rigorous and objective methodologies. Scientific 
inquiry thus becomes an instrument of social policy. Rather than searching for so-
lutions to well-defined scientific queries, the focus shifts to inquiries of uncertain, 
value-laden and, in many instances, controversial issues. Much of the objectivity 
of “normal science” pursuit is replaced by subjective and ambiguous topics in the 
public arena where conflicts and disputes are the norm and consensus is reached to 
arrive at some middle-of-the-road solutions.

Another condition is the expansion of the scientific community in the discipline 
to a much wider population of all the stakeholders who are influenced by the social 
topics, participate in their selection and in their definition, but are not scientific. 
These diverse groups view scientific inquiry as a tool in the pursuit of their social 
and political agendas, and in advancing their subjective philosophies, opinions, and 
models of the physical as well as the social worlds they all inhabit.

This so-called “post-normal science” is therefore concerned with the process of 
scientific inquiry as it is embedded in the social agenda. This entails the analysis of 
how topics for research are selected, how they are funded and by whom, how are 
the methodology and the quality of such research evaluated, and how the topics thus 
selected and the results of the research relate to the social issues and to the political 
agenda of the constituents of the scientific effort.

A favorite example, used by both proponents and detractors of “post-normal 
science,” is the issue of global warming. Heralded by some as an urgent problem 
of worldwide environmental changes, global warming is viewed by other groups 
as a very long-term phenomenon (Avery and Singer, 2007). In the dispute about 
the severity and the urgency of this phenomenon, both sides marshal scientific in-
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quiries and findings to help support their position and theory of the phenomenon. 
This new form of the mixing of science and social issues is open to all those who 
wish to participate—regardless of their scientific training or knowledge—as long 
as they care about and wish to influence the process of policy-making. This much 
expanded community of peers, who are not peers in the strict disciplinary terms, 
tends to intensify the level of the dispute and to raise the level of discussion to any-
thing but the normal perspective of scientific inquiry and the creation of knowledge 
(Michaels, 2005).

Due to the uncertainty of the facts and the polarization of the political discourse, 
some groups go to the length of hotly disputing the use of scientific findings in 
this post-normal science by suggesting that such actions undermine science itself 
(Shulman, 2007). This is a double-edged sword, since such arguments try to endow 
political ideologies with the mantra of science—tantamount to evoking “normal” 
science to corroborate or support the assertions of “post-normal” science, the latter 
of a more social and subjective nature (Dennett, 2006).

One inherent problem with “post-normal” science is that it transcends even 
Lakatos’ framework of the community of scientists within a disciplinary program. 
These scientists explore scientific problems in a way that would continually dem-
onstrate that anomalies or empirical results that do not support the theory embraced 
by the program can be explained by some aspect of this theory. In “post-normal” 
science, however, the focus is not on the exploration of scientific findings, but on 
political and social opinions and solutions to political and social problems—as they 
are defined by the rival constituencies.

eXAMPLeS FrOM THe HeALTHCAre SeCTOr

Few sectors offer such a salient illustration of the working of “post-normal” science 
as healthcare policy. There are several concepts that have been coined in the often 
contentious debate over health care, especially in the public arena in the United 
States (Weissert and Weissert, 2006). These concepts include health care availability, 
accessibility, and affordability. The precise definitions of these terms are fuel for 
heated debates and for conflicting ideologies and social-political actions.

How much health care should be available, accessible, and affordable? Who 
should pay for it? What should be the quality of such care, and in which directions 
should scarce resources be invested? These are some of the questions involved with 
setting the popular agenda in the discussion over healthcare delivery.

Furthermore, in order to refine these terms and to define them in a manner that 
will support the given social position, there is a tendency by social activitists to 
engage scientific research for the rescue of their social and political agenda.
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The more precise employment of “post-normal” science occurs in relation to 
large-scale, multi-year research programs in health care. Driven by social and politi-
cal issues, certain diseases are given preference in the public debate, and massive 
resources are then divested towards research that may lead to cures.

In the 1970s, President Richard Nixon heralded the “war on cancer,” in which 
federal investments were earmarked to discover the causes and the cures for the 
disease. In the 1980s, Acquired Immune Deficiency Syndrome (AIDS) dominated 
the public debate, and government funding was poured into research on its diag-
nostics and therapeutics. In the decade of the 1990s there was a voice given to 
diseases particular to women (such as breast cancer). In the decade that follows, 
the current focus in the social and political debate is obesity and chronic diseases 
such as diabetes (Mason, Leavitt, and Chaffee, 2006).

When scientific inquiry is subjugated to social, economic, and political constitu-
ents and positions, there is a certain loss of objectivity and even the lessening of the 
strong confidence that the public has in scientific research. In the case of climate 
change there are open discussions and even public clashes between scientists and 
other institutions, such as governmental institutions. In meetings of the Intergov-
ernmental Panel on Climate Change (IFCC) in April 2007, many scientists clashed 
with government officials over the exact wording of the climatic threat being of 
“very high confidence” that such changes are indeed currently affecting the world 
(Reuters, 2007).

Similar clashes and debates abound in the case of healthcare delivery. Issues range 
from how much funding should be allocated to which area of research, to which 
disease, or to research that will ultimately benefit which segment of the population 
(women? children? the elderly?).

Science is invariably brought into the debate as the arbiter with the presumed 
aura of objectivity. Even science that has been conducted under biases of resources 
allocation by social preferences is nevertheless considered a rigorous and objec-
tive inquiry and its results are viewed as weighty argument for or against a certain 
viewpoint.

KnOWLeDGe GenerATIOn AnD POST-nOrMAL SCIenCe

How is knowledge generated in this value-laden and socially-driven post-modern 
science? What is the value of such knowledge, and is it equivalent to knowledge 
created from “normal” science? Supporters of post-normal science argue that there 
is little, if any, loss of objectivity or value in the knowledge thus created. The key 
difference between normal and post-normal science is in the criteria and the process 
of allocating resources to scientific problems that are “worthy” of inquiry. This, 
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they argue, will not detract from the manner in which these studies are conducted, 
as scientists will continue to be empirically objective and rigorous.

Opponents argue that such knowledge is tainted because when social or political 
activists are those who ultimately determine which problems will be selected for 
research and which programs will be funded, such decisions are no longer made 
within the scientific community. Hence, they argue, the research will invariably 
yield the desired outcomes to support the funder’s position.

For example, when proponents of policy changes aimed at increasing availability 
and affordability to the under-insured or the un-insured in the United States, they 
rely on studies of the cost of treating these segments in the emergency departments 
of hospitals. Data from these studies are used to support the policy—since there 
is a cost being expended anyway, why not divert such resources to insure these 
groups?

Opponents rely on studies that purport to generate knowledge about how 
households in these segments of the population make decisions on the purchasing 
of health insurance. These studies are then utilized to support arguments that many 
households select not to purchase health insurance and use these funds for other 
purposes, while relying on care services offered by the emergency departments of 
mostly urban hospitals.

COnCLUSIOn

Post-normal science is a term that applies to a well-known phenomenon of what 
Derek DeSolla Price called “Little Science, Big Science” (1965). When public 
institutions such as the government and large foundations decide to enter the arena 
of funding scientific activity, the opinions, biases, and policy preferences follow 
the money and create the basis for the allocation of such resources. “Big Science” 
is possible because of such massive funding. Resources can be expended on lavish 
laboratories and expensive equipment, so that scientific problems hitherto considered 
impossible to study suddenly are within reach and can be investigated.

The rigorous methods directed by philosophers of science are still valid even in 
this new period where science has moved from the workshop of eccentric and curi-
ous scientists of the last 300 years to the massive laboratories and research institutes 
now employing thousands of scientists and engineers.

In my view the concept of post-normal science fails to describe a brand new 
phenomenon, typical of the early years of the 21st century. Rather, it describes a 
pattern to which we have been accustomed since the end of the Second World War 
when governments had concluded that science is an activity with benefits to society 
and the economy—thus should be funded from the national treasury.
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Although there is not much that is new in this concept, it is worrisome that the 
scientific community is subjugated to the topics and the preferences of the social 
and political elites. In “big science” the cost of inquiry exceeds any person’s ability 
to bear the burden, hence the need to appeal to the public coffers, and by so doing, 
to comply with the public choices and inherent biases.

Assuring that the methodology employed in scientific research is rigid and un-
compromising is now the key criterion to objectivity in the current state of science. 
The focus should not be on who selects the topics, how they are funded, and who 
will own the results—rather, for the sake of credible knowledge thus generated the 
focus should be on how to carry out the research. This will allow the “priesthood” 
of the scientific community to maintain the burning fires of the temple and to keep 
them out of reach of external interference.
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Section 2
Approaches to Healthcare Operations 

Management

This section presents six chapters as follows: Chapter 5, “Whole Systems/Holistic 
Approaches to the Continuation of Organizational Transformation,” by Saito. 
Chapter 6, “Knowledge Information Processing Levels and Knowledge Information 
Interpretation,” by Saito. Chapter 7, “The Intelligence Continuum and Emergency 
and Disaster Scenarios,” by Wickramasinghe.  Chapter 8 “Evaluation of Human 
Action: Foucault’s Power/Knowledge Corollary,” by Wickramasinghe. Chapter 
9, “Key Considerations for the Adoption and Implementation of Knowledge Man-
agement in Healthcare Operations,” by Wickramasinghe and Geisler, and finally 
Chapter 10, “Realizing the Healthcare Value Proposition: The Need for KM and 
Technology,” by Wickramasinghe.  

As already discussed in the preface, integral to the presentation of knowledge 
management issues in this book is the embracing of the sociotechnical perspec-
tive; a perspective that takes into consideration both human and technology issues 
that must complement and coordinate if superior operations are to be effected. In 
order to develop a full appreciation of the importance of such a sociotechnical 
perspective to facilitate ones understanding of the role of knowledge management 
in redesigning innovative healthcare organizations, it is vital to first investigate 
key concepts, including whole systems and holistic approaches, as discussed in 
Chapter 5, the knowledge-information processing dynamic presented in Chapter 
6, as well as the dynamics of intelligence both human and machine (or artificial) 



as presented in Chapter 7, and finally and often one of the most daunting aspects 
in the application of knowledge management initiatives, namely that of the power 
dynamic, which is presented in Chapter 8. Chapters 9 and 10 then begin to focus 
explicitly on healthcare contexts and present key issues concerning the adoption and 
implementation of KM, as well as the role of KM for realizing the healthcare value 
proposition. Taken together, Sections 1 and 2 provide the fundamental principles 
of KM and human action. In Sections 3 and 4, instances of these key aspects are 
highlighted in various healthcare contexts.

On the completion of this section, the reader should be well equipped to understand 
most, if not all, the key aspects of sociotechnical dynamics. 
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Chapter 5

Whole Systems/Holistic 
Approaches in Individual 

and Collective Levels
Murako Saito

Waseda University, Japan

ABSTrACT

In managing complexity and ambiguity, we need holistic or whole systems ap-
proaches. Complementary systemic approaches to integrate some separate systems 
are needed for fostering organizational adaptability or organizational flexibility 
in the changing social environment. It is not sufficient simply to keep in line with 
the standards established in the past by a particular discipline, but it is important 
to encourage the participants to progress for coping with the changes in society. 
Cognitive misfits between individual and organizational levels result in a decrement 
of quality of service which actually leads to the decrement of business performance. 
Conceptual frameworks of whole systems of human society, namely conceptual 
frameworks of human cognition and action in individual and collective levels are 
introduced for discussing the alignment of cognitive misfits and transformation of 
organizational culture. Classifications and categorizations are also introduced for 
further analysis of human cognition-action coupling process in individual and col-
lective levels. Typology of the methodologies for intervening into complex social 
systems is discussed in the latter part of this chapter for pursuing the assessment 
and control of various method biases and also for determining the axes in mapping 
cognition-action in the actual fields. Continuous inquiry into the good and interven-
tion to complex social systems play crucial roles in the approaches toward effective 
organizational transformation.

DOI: 10.4018/978-1-60566-284-8.ch005
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InTrODUCTIOn

In managing complexity and ambiguity, we need holistic or whole systems ap-
proaches. Complementary systemic approaches to integrate some separate systems 
are needed for fostering organizational adaptability and flexibility for coping with the 
changes in the social environment. It is not adequate to keep in line with the standards 
established by a particular discipline in a piece meal fashion, but to challenge the 
participants to pay attention to the changes in various fields and progress toward 
their desired reality. You can not extrapolate the future simply from the past.

It is difficult for us to go beyond cognitive barriers, and it is not easy for us 
to enhance an appropriate collaboration among multi-disciplinary fields. Holistic 
approaches which embrace various possibilities of aligning different cognitions in 
different disciplinary fields are necessary for developing work performance both 
at individual and collective levels. Collaboration beyond cognitive barriers will be 
enhanced more by working together with different disciplines in order to understand 
and to share various paradigms and future perspectives among disciplines rather 
than by simply complying with the rules and regulations established in the past 
without appropriate appreciation.

Conceptual frameworks of human systems, some categorizations and classifica-
tions of human cognition-action coupling in individual and collective levels, and 
typology in the methodologies for intervening in complex social life, are described 
in this chapter for healthcare research development in the future. This chapter pro-
vides some holistic approaches to human action in order to increase individual work 
performance and organizational performance achieved in the recursive process of 
organizational learning.

COnCePTUAL FrAMeWOrK OF HOLISTIC Or 
WHOLe SYSTeMS OF HUMAn ACTIOn

Two conceptual frameworks of holistic or whole human systems are introduced. 
One is the concept of human systems developed by Wilber, 2000 which is well 
known in the field of Cognitive Sciences and has been frequently applied in align-
ing collaboration with multiple disciplines. The other is the concept of dynamic and 
resilient organizational systems developed by Schwaninger,2000,2006; called an 
intelligent organization of which structure is an icosahedron.
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Conceptual Framework of Human Systems

The alignment of cognitive misfit between individuals and groups plays a critical role 
in improving human performance by motivating employees. Cognitive alignment 
is, therefore, necessary to enhance collaboration of multi-disciplinary teams. Align-
ing cognitive misfit or decreasing the degree of mismatch between the individuals 
and collectives or organizations is of crucial importance in creating business and 
economic value as well as ethical and social value.

As reported by Wilber, 2000, two kinds of alignment between cognition and 
action at the individual and collective levels depicted in a horizontal direction (as 
shown in Figure 1) have been studied; mainly in the areas of psychology, group 
dynamics, social psychology. The studies regarding two other kinds of alignment of 
cognitive fit between individuals and collectives and the alignment of performance 
between individuals and collectives (as shown in Figure 2) in a vertical direction 
have been carried out, and the development of the studies in the latter are expected 
in the future. The study on cognitive alignment between individuals and collectives 
requires new scientific perspectives of post normal science. Orchestration under 
excellent conductors instead of the leaders in a particular disciplinary area plays an 
important role for aligning cognitive differences among individuals and collectives. 
Organizational culture as a collective entity may be decreased by the lack of the 
alignment between individual and collective cognition-action, and inversely cultural 
entropy in the organization is increased.

Cognitive/value congruence in individuals and organizational perspectives is 
a valid predictor of satisfaction, commitment and actual turnover (Schmitt, and 

Figure 1. The relationship of cognition with action in individual and in collective 
levels
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Chan,D.1998), and is of importance in improving organizational performance. One of 
the management problems in the healthcare sector in Japan is shortage of manpower, 
especially excellent workers. There is a movement toward an industrial market. 
Turnover of nurses from hospitals to industries has been increasing. For pulling 
excellent employees into the healthcare sector, traditional human resource manage-
ment is not adequate, rather new management perspectives are required. Instead of 
human resource management, human capital or asset management becomes valid in 
the ICT age, and necessitates the alignment of cognition misfit between individual 
and collective levels and among multiple paradigms in disciplinary fields. Address-
ing the lack of personal alignment, lack of group structure alignment, lack of value 
alignment, lack of mission alignment are crucial in the improvement of business 
performance and in trying to attain a competitive advantage for the future.

In the future, research focus should be placed on cognitive/values alignment 
between the individual and collective levels and on complementary approaches 
between task performance and contextual performance in multi-disciplinary work 
team level and in organizational culture level. Organizational culture is able to be 
transformed by the perspectives and insight of people who participate and are able to 
share visions and missions of the organization. The prospective values in the future 
are more powerful to change organizational climate and to increase flexibility and 
resiliency of the organization in a changing society. Integrated value management 
in complementary approaches to complex organization, therefore, plays a crucial 
role in pursuing organizational visions and in transforming organizational culture 
to tide over the turbulence in the external environment.

Figure 2. Cognitive/value alignment and performance alignment between individu-
als and collectives
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Intelligent Organization as a Polyhedron

The Framework of cybernetic management or systemic management was developed 
by European researchers (Beer, 1979, Ulrich, 1996, Flood and Rom,1996, Jackson, 
2000, Espejo, Schumann, Schwaninger, and Bilello, 1996, Schwaninger, 2000, 
Schwaninger, 2006). The framework of intelligent organization was focused in 
this chapter for discussing holistic or integrated social systems. The participants of 
intelligent organization which is structured as a polyhedron as shown in Figure 3, 
are expected to act as professional workers. Their positions in a polyhedron make 
them reframe their insights on new actions, revitalize organizational capabilities 
enabling the participants which enhance action development through synergetic 
interaction among the participants and collaborative generation of knowledge 
among different disciplines. Knowledge conversion, explicit versus implicit in 
information processing, and knowledge generation are harnessed in the process 
of interpersonal cohesion in the climate of an intelligent organization. Spreading 
and generalizing knowledge is also driven in such a cultural atmosphere as in an 
intelligent organization. The framework for an intelligent organization is similar in 
its perspectives and insights with the organizational context in which new values 
emerge in recursive process of organizational learning as described in Chapter 2. 
In dealing with complex social systems, reflexive/recursive processes of organiza-
tional learning, embracing the constructs on three levels of organizational learning, 
such as single, double and triple loop learning as described in Chapter 2, and the 

Figure 3. Image of polyhedral structure
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constructs of organizational structure which dissolve traditional hierarchy of top 
versus bottom, or centrality versus peripherality, play crucial roles for the alignment 
of cognitive misfit. People who participate and work in a polyhedral structure of 
organization never feel peripheral, but rather autopoietic. They are able to act as 
a central actor. The participants are motivated to work and to contribute to create 
new values and knowledge.

CLASSIFICATIOn, CATeGOrIZATIOn OF HUMAn 
COGnITIOn-ACTIOn COUPLInG In InDIVIDUAL LeVeL

Classification of human competence of cognition-action coupling in the individual 
level which is useful in assessing complex society, is described in the following sec-
tions. Being an individual is an individual participating in society, not a segregated 
individual in a laboratory.

Foucault’s Categorizations of Human Cognition-
Action Coupling Techniques

Four techniques are provided for understanding human cognition-action coupling, 
i.e. techniques of production that allow us to manipulate objects, technologies of sign 
that allow us to communicate, technologies of power that control us to conduct with 
respect to others, and technologies of the self that are used for self-transformation 
(Foucault, M. 1988). Human cognition-action is able to enhance power and knowledge 
conditioning the formation of the self, as Foucault (1988) stated. People are required 
for enhancing interpretation competence and techniques for symbols in the cogni-
tion level as well as signals in the perception level and signs in the reaction level, 
which allow them to be alive in a critical manner in three worlds, physical, personal 
and social worlds of Habermas’s tricotomy (Habermas, 1978, 1984). Human nature 
constantly struggles with the constraints of one’s own subjectivity, or one’s personal 
world view. People strive to know practical mechanisms of power and resistance, and 
to design their own life style. Critical social intervention is no longer for the discovery 
of universal knowledge, but for an exploration of contingency and plasticity of the 
constraints and the boundaries. Four effective techniques as indicated by Foucault, 
1988 in addition with innate ability are leveraged for developing human power and 
for exploring the contingency in human life. Most of the employees working in 
manufacturing plants in the 20th century were forced to concentrate on routine work 
for keeping the operation standards of machines. They were just treated as robots 
without work discretion or autonomy and were controlled without human respect. 
Techniques of power which control them in conduct with respect to others and the 
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techniques of self that are used for transforming themselves, as Foucault stated, are 
of importance for enhancing human cognition-action coupling competence and for 
taking action as professionals and respectable individuals.

Conceptual Framework of Care

Medical cure and healthcare have been considered to be medical and health service 
given by medical professionals. The traditional style of the asymmetrical relationship 
between care-providers and care-recipients has been widely discussed both within 
the healthcare sector as well as general public areas. Recent arguments suggest that 
the relationship of power between supply side and demand side should be balanced 
and managed in an appropriate manner for all the stakeholders. Social inquiries into 
these aspects are needed if the alignment of cognitive misfits between care-providers 
and care-recipients is to be corrected.

We have tried to classify the concept of care into four types, such as egoistic 
type, bureaucratic type, specialist type and dynamic collaboration type of care by 
using two axes, one is the axis of the degree of care, the other is the axis of group 
level, as shown in Figure 4. Our studies suggested that dynamic and collaboration 
type of care played a great role in improving team and organizational performances 
(Saito, Watanabe, Murakami, Karashima, 2005, Saito, Murakami, Karashima, 2007). 
Collaboration type of care was more influential and effective than the other three 

Figure 4. Typology of cognitive capitals by two axes of care and group level
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types of care, egoistic, specialist and bureaucratic types of care in improving orga-
nizational performance. Leadership for enhancing teamwork composed of multiple 
disciplines plays an important role in providing collaboration type of care and affects 
the professional staffs’ satisfaction which in turn drives clients’ satisfaction as well 
as all other stakeholders’ satisfaction. The results of our studies on the causation 
of driving cognitive or value chain of care-providers and care-recipients give us an 
insight into redesigning the organization by appropriate application of knowledge 
management in order to improve organizational performances and to ensure business 
prosperity in service enterprises as well as in manufacturing industry.

Care is fundamentally reciprocal (von Krogh, 2000, 2001). We care for others, 
and the others care for us. Care plays a pivotal role in organizational knowledge 
development at the individual and organizational levels. Caring has an influential 
quality of power in enhancing interpersonal relationship and in creating organiza-
tional climate. Organizational knowledge which is essential in service industries is 
developed in the recursive learning process of explicit knowledge and tacit knowl-
edge. People need a collaborative type of care shown in the upper right quadrant. 
Collaborative care-providers, not individualistic types like specialist, egoistic, or 
bureaucratic, are needed for coping with complex and changing society.

nishida’s Inquiry into the Good

Inquiry into the good (Nishida, 1911, 1990) is widely known as a representative 
way of thinking in Japan. Nishida is one of the representative Japanese philosophers 
on human cognition and action in society. What is good is to take action in keeping 
with a good balance with outside society. For this purpose, you need to be aware of 
the fact as it is in a practical field and to pay attention to what is going on and what 
does it mean for yourself and other people. Being aware of the fact as it is in society 
which is called “ pure experience or direct experience”. Pure or direct experience 
signifies self-awareness, self-awakening and unifies both the knowledge acquired 
and practical experiences. Without pure experience in the actual field which comes 
first as direct experience before indirect experiences based on objective logic, any 
indirect experience does not truly assist when you want to coordinate and collabo-
rate with people in the society. You can not manage only with indirect experience, 
rather you need both pure and indirect experience. Indirect experiences are essen-
tially explicit knowledge. Continuous inquiry into the good mentioned by Nishida 
develops reciprocal relationships, alignment of people to share visions, building 
strategic alliances which keep intermediate system balance and confirmation of 
being one elemental existence in a social system.

The good inquired by Nishida is still new and influential even after almost a hundred 
years, because it is structured by an holistic view of human systems, complementary 
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view beyond the simple sum of the parts, beyond particularity in normal scientific 
logic. An inquiry into the good guides us to develop human works and to enhance 
organizational competence. His philosophy leads us to take a good balance in the 
process of human cognition-action coupling which is originally undifferentiated 
and inseparable, and is ever challenging. Good balanced human cognition-action 
coupling leads us to raise the quality of social being. His philosophy contributes 
to the current argument on the alignment of cognitive misfit and suggests how to 
integrate into a cognitive congruence which stems from understanding Nishida’s 
key word, pure experience.

CLASSIFICATIOn, CATeGOrIZATIOn OF 
OrGAnIZATIOnAL CULTUre In COLLeCTIVe LeVeL

Alignment of collective cognition-action is discussed by selecting two assessments, 
cultural value assessment by Barrett (1998, 2000) and diagnosing organizational 
culture by Cameron and Quinn (2006) in the following section.

Cultural Value Assessment in Collective Levels

This tool of cultural value assessment (CVA) was provided by Barrett (1998, 2006) 
as one of the cultural transformation tools (CTT). Cultural values in the individual, 
group and organizational values in the present and future are able to be identified 
by using the CTT. Barrett (2006) stated “culture is a source of competitive advan-
tage which devotes its resources to implementing cultural transformation program 
and value management”. Seven collective values or seven levels of consciousness 
in group and organization were prepared by Barrett (2006). Level 1 is survival 
consciousness, financial stability and safety for the group and organization. Level 
2 is relationship consciousness, building harmonious internal relationship to create 
a sense of belonging. Level 3 is self-esteem consciousness, creating the order of 
effective performance that engenders respect and pride. Level 4 is transformation 
consciousness, involving group members and giving them a voice in decision-making. 
Level 5 is internal cohesion, aligning group members around a shared vision, mis-
sion and values. Level 6 is making a difference consciousness, cooperating with 
and forming alliance with other groups. Level 7 is service consciousness, caring 
for humanity, future generation and the planet. The upper three levels of 7, 6, and 
5 represent a common good which has similar meaning to the good explained by 
Nishida (1911, 1990), intermediate level 4 represents transformation, and the lower 
three levels 3, 2, 1 represent self-interest. Each value measured is mapped to compare 
the difference of organizational culture. Problematic situations in organizational 
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environment are disclosed and are focused by mapping and by comparing seven 
levels of organizational consciousness.

Classification of Organizational Culture by Four Quadrants

Four-quadrant classification was provided by Cameron,K.S. and Quinn,R.E.2006, 
Cameron,K.S., Quinn, Degraff,R.E.J. and Thakor,A.V. 2006). The reason why they 
developed this classification was that most common methodologies, such as TQM, 
down-sizing and reengineering had not brought the expected outcomes to enhance 
business effectiveness, although they have been effective for some particular purposes, 
for instance, line operational efficiency, shortage of leading time, in manufacturing 
operation. Most of the fields which implemented these methodologies had fallen 
short and were required to take another action for successful outcomes. Cameron 
reported that the endeavors in over 40 percent of the fields implemented had been a 
complete failure. Why does this implementation of quality management which has 
been commonly accepted have to end in failure? This is because of the negligence 
of organizational climate or culture. Diagnosing and changing organizational culture 
is needed for identifying current situations of organization and for continuing trans-
formation of organizational culture, which leads to enhancement of organizational 
competence coping with the turbulence of the social environment.

Our studies also suggested that organizational culture plays a decisive role in 
reducing human errors and erroneous actions and in improving team reciprocity and 
organizational performances (Saito, Inoue, Seki, 2005; Murakami, 2005; Murakami, 
Inoue and Saito, 2007). Most accidents recently reported, such as automobiles, 
airplanes, or surgical operational errors, are found to be a system error or an organi-
zational accident stemming from a concealing atmosphere of organizational culture 
controlled by a few at the TOP. These accidental events bespeak an important role 
of organizational culture for safety control. You will see some empirical evidence 
in Chapter 11 and 12.

The methodology for creating values in organizations was developed by preparing 
four quadrants for clarifying the meaning of values (Cameron, Quinn, 1999; Cameron, 
Quinn, Degraff and Thakor, 2006). Four quadrants which were made by two axis, 
flexibility-control and internal-external, were defined to be ‘collaborate’ in a clan 
climate, ‘control’ in hierarchy climate, ‘compete’ in market climate and ‘create’ in 
adhocracy climate. Two diagonal axes, the axis of transformation and the axis of 
agility provided diagonal quadrants; the direction of changing organizational climate 
toward adhocracy or controlled, and the direction of changing fast or slow were 
also applicable for changing organizational culture. Alignment across the quadrants 
in accordance with the problematic situation leads to an effective organizational 
transformation. In complex and dynamic society, there must be some other type of 
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culture in addition to the four types of organizational culture reported by Cameron, 
however, the four quadrant method assists in the understanding and classifying of 
organizational culture. We have to keep our eyes on the facts we encounter in the 
field, and to decide which way and how fast to go by depicting the four-quadrant 
diagram. The necessary steps are identified by diagnosing organizational culture, 
and are confirmed by all the stakeholders before taking action.

TYPOLOGY In THe MeTHODOLOGIeS FOr 
InTerVenInG COMPLeX SOCIAL SYSTeMS AnD 
FOr CHAnGInG OrGAnIZATIOnAL CULTUre

Three matrix types of methodology introduced here-in-after are multi-methodology 
by Minger and Gill, 1997, means-ends hierarchical workspace by Rasmusen, Pe-
jtersen and Goodstein, 1994 and installment matrix for future research in healthcare 
sector by Saito, M. 2001. Typology in the methodologies for intervening complex 
social systems is discussed for determining the axes in mapping cognition-action in 
the actual working fields, and for developing the assessment and control of various 
method biases.

Multi-Methodology Structured by Habermas’ 
Trichotomy and Intervention Steps

The matrix of multi-methodology developed by Minger,J. Gill,A. 1997 is structured 
by two axes, namely; the axis of the intervention phases in organizational learning in 
the horizontal direction and the axis of Habermas’s three worlds (Habermas, 1984, 
1987) in the vertical direction. The four intervening steps in multi-methodology 
are appreciation, analysis, assessment and action, which are similar to the steps of 
plan, do, check and act. Habermas’s three worlds are material, personal and social. 
The four steps by three worlds (4 X 3) provides 12 sections. Most of the traditional 
models reported in the past are in the material world and in the personal world and 
few are in the social world. The four steps in the material world are frequently used 
in the fields of Science and Engineering, the four steps in the personal world are 
used in psychology while the four steps in the social world are used in the field of 
social sciences. The focus in each academic field is limited to a particular area of 
the 12 sections of multi-methodology. However, whole systems/holistic approaches 
require a complete view of multi-methodology and include future scenarios toward 
the goals for intervening complex social systems and for changing organizational 
culture.



68  Whole Systems/Holistic Approaches in Individual and Collective Levels

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

Method is to be selected and adopted in accordance with the purposes of the 
survey, and the goals to be achieved, as well as with the reasons why and what 
problems have to be adopted and changed. Most of the criteria in the material world 
are concerned with efficiency in production, or in designing production systems. 
Most of the criteria in the personal world are concerned with self-transformation, 
personal ethics, while those in the social world are concerned with the transformation 
of organizational culture for enhancing the participants to be in vivid and vigorous 
moods for enhancing organizational competence.

Multi-methodology is not adequately developed from the viewpoint of catego-
rization-based approaches, because in the classification of multi-methodology, the 
importance of semantic knowledge and feed-forward knowledge as implicit knowl-
edge is not considered. Lack of multiple causation in real world limits the assessment 
of human action subsumed into a hierarchy of causation, even though declarative 
knowledge, feedback knowledge as explicit knowledge is adopted. Approaches to 
holistic or whole systems like our society are needed to develop the models which 
clarify the pattern of causal relationship in complex society.

The approaches structured by different axes representing means-ends and whole-
part for analyzing actual work spaces, office work and surgical operation room, are 
described in the following section.

Worker’s navigation in Work Space by Two 
Axes of Means-ends, Parts-Whole

Conceptual worker’s navigation in work space by two axes representing means-ends 
relation in vertical axis and decomposition of part-whole relation of work organi-
zation in horizontal axis was developed for work domain analysis (Rasmussen, 
Pejtersen and Goodman, 1994, Rasmussen and Pejtersen,1995) In the vertical axis 
of means-ends relation, “What should be done” is considered as the work function 
in level 1. “Why to use it” as the ends of level 1 is level 1 + 1 in higher level. “How 
to do it” as the means of level 1 is level 1 - 1 in lower level, as shown in Figure 5. 
Mapping of worker’s navigation by using worker’ navigation matrix enables the 
observer to assess and compare for the identification of the most effective achieve-
ment among navigator’s actions.

A conceptual navigation space in the surgical operation room as an application 
of workers’ navigation principal developed by Rasmussen was shown in Figure 6. 
Characteristic navigation space was depicted by each professional, such as surgeons, 
anesthetists, pathologists and nurses. The main territory of each staff is characteristi-
cally occupied in comparison with the mapping pattern of four kinds of staff naviga-
tion. The most efficient action to be taken in each profession and the most effective 
teaming can be found on the mapped territory patterns in the work space made by 



Whole Systems/Holistic Approaches in Individual and Collective Levels  69

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

two axes, the axis of the levels of functional abstraction on operation work and the 
other axis is the levels of decomposition of whole body into parts of the body. The 
most efficient and effective surgical operation could be identified from the mapping 
method which gives us some ideas regarding the redesign of the operation teaming 
and territory alignment including total operation room climate.

Mapping Future research in the Healthcare 
Sector by Healthcare Demand and Lifestyle

In managing collaborative work carried out, 2001-2005, in Institute on Health Sci-
ences and Engineering, Waseda University, future researches dealing within the 
Institute were mapped by two axes of healthcare demanded and lifestyle as shown 
in Figure 7 (Saito,2001). Interdisciplinary researchers came together from various 
faculties, Science and Engineering, Education, Human Sciences, Culture and Arts, 
etc. to put forward our project plans and to achieve the goals. It was not easy to 
align cognitive misfit among researchers with different paradigms. Without map-
ping different themes and methods, researchers are apt to concentrate only on their 
academic disciplines or a particular area, and they did not transcend the established 
boundaries of each discipline and take enough time to investigate the interaction of 
technology and human systems. An established particular discipline is stimulated 
with revolutionary perspectives and many new insights offered from the other dis-
ciplines related in the installment matrix.

Figure 5. What, What and How levels in hierarchical organization by two axes of 
the means-ends and whole parts
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The vertical axis is a combined axis of activity of daily life (ADL) and social 
economic status (SES) and has four levels of daily life-social economic status, such 
as low-poor, low-good, high-poor, and high-good. The horizontal axis represents four 
kinds of clients’ lifestyle, such as hospitalization, commuting hospital, working life 
managed by industrial care-providers and the status that enables one to take care of 
yourself keeping an autonomous life style. Three territories were provided for the 
researchers engaging in the project, 1) physical work environment, safety systems 
engineering, policy engineering as territory 1, 2) quality of care, human relation, 
community health based on cognitive psychology, social psychology, tele-health care 
system, as territory 2, and 3) organizational resigning, integrated value management 
based on social sciences and industrial systems management as territory 3. This 
installment matrix gives us an effective linkage among interdisciplinary researchers 
in exploiting and exploring the problems not only in a specific discipline, but also 
an interdisciplinary point of view.

The primary focus in future studies is to be placed on the alignment of cognition/
values among individuals and collectives, in fact, among all the stakeholders, and 
placed on the preparation of complementary approaches between task performance 
and contextual performance in multi-disciplinary work team/group level and or-

Figure 6. Conceptual navigation of surgeons, anesthetists, pathologist, and nurses 
during surgical operation
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ganizational culture level. Organizational culture is able to be transformed by the 
perspectives and insights of people who participate and share visions and missions 
of the organization. The perspective values in the future, directed by knowledge 
management are more powerful in changing the organizational climate and increas-
ing the organizational competence in changing society. Knowledge management or 
integrated value management, therefore, plays a crucial role in pursuing organizational 
visions and achieving organizational performances and missions, and of transforming 
organizational culture to tide over the turbulence in the external environment.

COnCLUSIOn

Alignment of Cognitive Incongruence or Misfit

Alignment of cognitive incongruence between different levels of organization by 
integrating hierarchical boundaries and among different disciplines by coordinating 
disciplinary boundaries in the same level is imperative for empowering the participants 
to take action in a discretional manner. Development of alignment methodology 

Figure 7. Installment matrix of healthcare demands/needs type in vertical axis and 
the type of life style in horizontal axis
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is urgently required for enhancing organizational performance and organizational 
competence to be a holistic or whole system coping with changing social environ-
ment. Concepts and classification of complex human systems described in this 
Chapter were introduced for aligning cognitive misfit among the participants to the 
organization. Intelligent organization as a polyhedron type of organization in which 
the participants can act as professional staff with a discretional manner, is expected 
to play a role in enhancing organizational flexibility and adaptation.

Continuous Inquiry into the Good by the Participants

Pure or direct experience in the field comes first before indirect experiences ob-
tained by text or books written by specialists or authorities in a particular discipline. 
Pure/direct experience is a consciousness of self-awareness, self-awakening and 
unifies knowledge acquired with the experiences of oneself in a practical field. Con-
tinuous inquiry on the occasion of pure experience enables us to manage ourselves 
to attain self-sufficiency and simultaneously others’ sufficiency for keeping a good 
balance to work together and to amplify together in approaching a desired reality. 
The participants of the organization are the most important assets of the organiza-
tion, and they manage themselves by continuous inquiries into the good, or into the 
values and the ideas emerging in the innovative process of a learning organization. 
Whole or holistic systems approaches by using classification, categorization or 
typology in multiple methodology help the participants change their organizational 
environment and enhance organizational competence.
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Chapter 6
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ABSTrACT

In managing knowledge, conceptual confusion on information arises frequently among 
researchers in different disciplines. The term of information is defined at least into 
four: data, information, knowledge, and wisdom. Procedural ways of information 
are different among disciplines even when the definition is similar. Interpretation 
of information varies in accordance with its meaning or its value for the receiv-
ers. Most of the misalignment in the field stems from different interpretations and 
the different procedural ways of the information presented. In this chapter, first, 
information processing levels in knowledge management and second, three levels in 
cognition-action reflective process are described. Thirdly, information interpretation 
in internal world, and finally juxtaposition of scientific and interpretive perspectives 
are discussed for developing organizational learning and organizational resilience 
and for building common ground for productive and constructive dialogue between 
and within disciplinary fields.
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InTrODUCTIOn

It is rarely recognized, although it occurs frequently, that the way of knowledge 
information processing differs among different disciplinary areas. Specifically, 
the procedural ways of the information differentiates among academic disciplines 
in comparison with declarative or generalized knowledge. Even though people in 
the field could understand the information presented in a feed-back process, the 
procedural way of the information is not necessarily similar, nor confirmed among 
disciplines. People follow the procedures they get used to or are trained in, in their 
disciplinary fields. Human errors in information processing frequently occur due to 
the specific procedures used in a particular discipline. The procedures in a particular 
area differ from the ones used in other disciplinary fields. The procedural way in the 
feed forward process of information acquired is very important for team members 
in multiple disciplines to deliver services to end-clients.

In this chapter, multiplicity of knowledge-information processing, and the three 
levels in cognition-action coupling process, feed-forward processes of knowledge 
information, holistic principles for developing stakeholders’ action in organization 
and information interpretation in the internal world are described for understand-
ing the development of organizational learning and organizational resilience and 
also for the argument in aligning the misfits among disciplines and between human 
cognition and action in operations management.

InFOrMATIOn PrOCeSSInG LeVeLS In 
KnOWLeDGe MAnAGeMenT

In managing knowledge, conceptual confusion on information arises when we col-
laborate with researchers in different disciplines. The term of information has been 
defined into four meanings, data, capta, information and knowledge (Checkland 
and Holwell, 1998). Conceptual levels of information in the author’s classification 
which is shown in Figure 1 are 1) information as data in physical and reaction level 
or in operational management level, 2) perceptual information in response-behavior 
level or in strategic management level, 3) knowledge in cognitive-action level or 
normative management level, and 4) wisdom in integrated and acculturated action 
level in the long span, which leads people to realize their healthy and purposeful lives 
and to accelerate global health. In the upper two levels of wisdom and knowledge, 
information processing is dealt with consciously by point-to-point liner processing, 
while in the lower two levels, routine work as a daily duty is dealt without profound 
consideration on each work. Most workers treat routine work unconsciously by 
treating them as parallel distribution processing; moreover, they behave as they are 
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trained. The concepts which define meanings of information in every level are to 
be shared among different disciplinary workers in developing collaboration work. 
Organizational learning comprises all the levels of information from accumulating 
data and mining data in perceptual levels, to modifying or interpreting information 
in cognitive and integrated action levels, and continues to run through all the levels 
for confirming that the information acquired gives some meaningful ideas and value 
to the organization, why and how the meaningful ideas are to be implemented.

For instance, clinical path (CP) which is frequently applied as one of the effec-
tive tools in the healthcare sector is generally designed for clinicians to do their 
job in considering clients’ needs in providing efficient care. Few cases in CP are 
designed by comprising information in all its levels, by considering patients’ and 
their family’s needs and values, especially in the cases of aged patients. The CP is 
to be designed by considering a value chain of the clients’ lives including all the 
process of internal and external organizational learning. Knowledge enables us to 
acquire the information we require, but you have to decide for yourself whether 
the information is in fact informative to you or not, before taking action. It is very 
important that information resource management leads to the creation of knowledge 
and integration of knowledge, which is inevitably dependent upon the degree of 
your understanding and interpretation of the information you have acquired.

At least 2 or 3 levels, plural conceptual levels of knowledge, are required to 
consider and assess in evaluating human action. Multiplicity and hierarchy of 

Figure 1. Conceptual levels of data, information, knowledge and wisdom which are 
featured by human cognition-action coupling
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human actions has to be considered in evaluating the outcomes. Inseparability of 
stimulus and response, inseparability of perception and behavior, and inseparability 
of cognition and action coupling, in which coupling processes some moderators and 
mediators play their roles as a catalyst or leverage and thus have to be considered 
in assessing and evaluating human actions in the fields. Our studies suggest mood 
states at work, interpersonal relation, organizational learning and leadership, play 
crucial roles as moderators or mediators (Saito, Ikeda and Seki, 2000, Saito, Inoue 
and Seki, 2005, Saito, Murakami and Karashima, 2007, Bass,1999). These case 
studies are described in Chapter 12, 13 and 14.

THree LeVeLS In COGnITIOn-ACTIOn 
COUPLInG PrOCeSS OF HUMAn ACTIOn

Basic Three Levels of Information Processing in ergonomics

A simplified basic three-level model on human action, 1) skill-based behavior 
which is automated response to the signals given, 2) rule-based behavior which 
is associated behavior with stored rules and tasks for the signs presented, and 3) 
knowledge–based behavior which is planned for decision making tasks for the 
symbols provided, was reported by Rasmussen (1974). The three levels are shown 
in Figure 2. This basic three-level model of human action was developed into the 
Step Ladder Model (SLM) (Rasmussen, 1986; 1994; 1995). Human action is made 
through the recursive process of organizational learning, at least in three levels of 
information processing, which is figured out skill-based (SB), rule-based (RB) and 
knowledge-based (KB) respectively. Human erroneous action in SB is called a slip or 
lapse, the ones in RB and KB are mistakes, and processing time in each of the three 
levels is apparently different as reported by Rasmussen and Jensen (1974). As shown 
in Table 1, processing time is largely different in accordance with the level.

Table 1. Perception-Behavior level, error type, processing level and time 

Perception- 
Behavior level

Error type Processing level Processing time

SB response Slip, lapse Signal-Response 100m.sec

RB behavior mistake Sign-Behavior sec-min.

KB action mistake Symbol-Action min.-hr.
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Three Throughputs in Cognition-Action Coupling Process

Logical fallacies are frequently arising in business, particularly in approaching and 
dealing with problematic situations (Gomez, 1999, Probst and Gomez, 1992) Logic 
for retrospective analysis and for prospective analysis make a substantial difference 
in introducing conceptual models. Perspectives to evaluate human action are differ-
ent among traditional ways of human action, information processing psychology, 
or cognitive system engineering. Social problems can not be solved, nor resolved, 
simply by dealing with single loop learning or a particular way in a particular dis-
cipline. Complexity of social problems requires all three throughputs of learning 
processes, single loop learning, double loop learning and triple loop learning in 
solving social problems. Innovative organization developed by knowledge genera-
tion and knowledge generalization is made in the recursive information processing 
of three levels supported by technology, which leads to organizational flexibility 
or resilience Relevance of knowledge management to organizational learning and 
to technology is as discussed in Chapter 2.

As shown in Figure 3, the purpose of single loop learning in the recursive process 
of action-learning cycle is to improve work efficiency by the how-type of learning 
by means of a sort of deficient supply technology, and is based on input-output 
systematic thinking. The purpose of double loop learning is to enhance business 
effectiveness by what-type of learning by the support of another action-inducing 
technology, and is based on input-outcomes systemic thinking. Triple loop learn-

Figure 2. Three levels of information presented and human operator’s perfor-
mance
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ing is for calling attention to the participants to share corporate vision, mission and 
responsibility, to pay attention to ethicality, equity and elegance of organizational 
atmosphere by why-type of learning with the support of advanced technology, and 
is based on input-incomes systemic thinking long term.

Feedback and Feed Forward Process 
of Information Processing

It is important to deliver a good quality of service for harnessing knowledge man-
agement in the feed-forward process, or inside-out knowledge flow, rather than a 
feedback process, or outside-in knowledge flow of information. Once people get 
information from the external society, they start and have to make final decisions 
for their action through inside-out knowledge flow. Prospective approaches con-
sidering the values for clients or patients are required in addition to retrospective 
consideration and analysis. Three important purposes in making a final decision for 
their action are actor’s performance reliability, organizational behavior validity and 
human action viability in the feed-forward process through which service quality 
and security are enhanced for both service-providers and recipients, as shown in 
Figure 4. Service or care providers are required to take action through the recursive 
processes of organizational learning for providing better quality of service and 

Figure 3. Action-learning cycles in three throughputs
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security which fit to the end-clients’ needs. There are inseparable cognition-action 
coupling processes on three levels of information processing, the level of input-output 
systematic thinking which can be evaluated by individual performance reliability, 
the level of input-outcomes systemic thinking which can be evaluated by human 
behavior validity, and the level of input-incomes systemic thinking evaluated by 
human action viability. Individual performance in SB level, or in single loop learn-
ing level, organizational behavior in RB level, or in double loop learning level, 
and human action in KB level or in triple loop learning level, are enhanced in the 
recursive process of organizational learning under the organizational constraints, 
and also under organizational climate which is aligned to fit all the participants.

Holistic Principles for Developing 
Stakeholders’ Actions in Organization

Three principles of human action development in organizations are 1) participative 
principle 2) continuity principle and 3) holistic principle which form two axes, hori-
zontal coordination and vertical integration. Coordination is to do with the interaction 
of the units at the same level in horizontal direction and integration among different 

Figure 4. Cognition-action coupling processes in the organization by the frameworks 
of input-output systematic thinking, input-outcomes systemic thinking and input-
incomes systemic thinking of which purposes are performance reliability, behavior 
validity and human action viability
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levels in vertical direction (Ackoff, 1998, 1999). Figure 5 illustrates by three levels 
of coordination in horizontal axes, such as operational management level, strategic 
management level and normative management level, and integration in vertical axes 
corresponding with horizontal axes. All the stakeholders, such as hospital owners, 
suppliers, clients/customers, academic disciplines, clinicians, administrators, are 
required to be mindful of their roles and responsibilities relevant to hospital visions 
and missions for the year. Without providing three principles of human action de-
velopment, specifically holistic principles defined by Ackoff (1998), high quality 
of service and security are hardly expected to meet social demands.

InFOrMATIOn InTerPreTATIOn In InTernAL WOrLD

There are two ways of information processing, i.e. information transmission 
processing and information hermeneutic processing. The purpose of information 
transmission process is to increase transmission speed of information signals and 
signs and to improve transmission efficiency, while the purpose of information 
hermeneutic process is to enhance effectiveness in interpreting information symbols 
which have different meanings depending upon the information in the receivers’ 
mindsets. The information hermeneutic process in which people think of the meaning 
of the information presented to them is much more important in evaluating human 
action rather than just in measuring the time sent or in counting error resulting in 

Figure 5. Holistic principle for developing the stakeholders’ actions in terms of 
horizontal coordination and vertical integration
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the information transmission process. The symbols of knowledge-information are 
able to be interpreted into various meanings by the receivers. You have to make a 
judgment and to select the final decision; otherwise, you would not be satisfied. 
Appreciation of reality or real world in the field is a set of rhetoric, Σ rhetoric ∈ 
reality. Appreciation is limitless, and varies in anyway, anytime in the future upon 
the change of individual mindscape and also the change of social culture. A variety 
of meaning exists in appreciation.

Appreciation of Stone Garden

When I visited the rock/stone garden in Kyoto (Figure 6) designed as a Zen Garden 
and registered as a world culture heritage in 1994 with my foreign friends we sat 
in front of the garden. The atmosphere of this garden took me to the time that the 
garden was designed in 1450, and the balance of small and large stones moved me 
to visualize the images of children and a mother, sometimes later on it changes, 
it changes into a wife and a husband or combination of wild birds and fish in the 
river. The change of my mindscape depends upon my internal world. The time 
and situation I visit the garden make my images change; yet the landscape of this 
stone garden for someone with a foreign culture seems just as it is, a garden with 
scattered stones without any meanings. My friend is used to seeing the gardens 
designed symmetrically or colorfully as in European gardens. Heterogeneous or 
dissimilar elements make asymmetrical balance, and appreciation on beauty is 

Figure 6. Rock/stone garden in Ryoan Temple in Kyoto
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emerged by enhancing individuality of each elements and avoidance of repetitive 
elements (Maruyama, 1980, 1994). There exist different mindscapes which derive 
various interpretations of the information presented, depending upon the difference 
of social and cultural backgrounds.

reality is a Set of rhetoric

The narrative process in interpreting information depends upon the circumstances 
you have interfaced and upon your interest. You need to develop your capability 
to interpret information presented. In addition to academic knowledge and skills 
which are given verbally, you need to enhance a sense of the field through your 
experience, and to enhance perception, judgment in terms of the fact and values, 
envisagement of desired relationship (Vickers, 1965, 1983, Blunden, 1994). In 
assessing human action, researchers are required to adopt multiple methodologies 
which comprise broad areas of physiological, psychological and social sciences. 
Snap-shot measurement in cross sectional study by a particular academic discipline 
is inadequate in assessing human action. The participants of the organization are 
required to become aware of their working surroundings to appreciate or understand 
their work roles, and the goals in individuals and business. They are also required 
to maintain a higher and more intense appreciation of the events which they may 
encounter in the workplace. The participants’ appreciation on organizational and 
technological environments is a set of rhetoric on reality, and in fact, the ways of 
individual appreciation are unlimited in the flux of ideas and events in society, as 
shown in Figure 7. The tools and methodologies for implementing organizational 
culture transformation, for enhancing organizational development (Cooperrider, So-
rensen, Whitney, and Yeager, 2000, Cooperrider, and Whitney, 2005, Barrett, 2006, 
Thatchenkery, and Chowdhry, 2007, Reed, 2007) were derived from Appreciative 
Systems Theory originally proposed by Vickers (1965, 1983)

JUXTAPOSInG SCIenTIFIC AnD InTerPreTIVe 
PerSPeCTIVeS FOr OrGAnIZATIOnAL LeArnInG 
DeVeLOPMenT (OLD) AnD OrGAnIZATIOnAL 
reSILIenCe DeVeLOPMenT (OrD)

Continuous changing of organization is required to enhance organizational flex-
ibility or resilience to cope with the turbulence in society and to develop business 
competency by managing knowledge. Flexibility or resilience of the organization 
is one of the very important characteristics in making business successful by align-
ing complex organizational environments. Participative and coherent attitudes in 
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multi-disciplinary team members is crucial in changing organizational atmosphere 
into a resilient or adaptive onr. Enforcement of operations management and enhance-
ment of cultural resilience are important in decreasing organizational entropy by 
activating collaboration among multi-disciplinary team members, and in overcom-
ing organizational vulnerability, small disruptions or particular threats which may 
happen in the course of day-to-day operation. Adaptability of organization to the 
changes in society can be feasible in developing organizational learning process 
and organizational resilience in terms of juxtaposition of scientific and interpretive 
perspectives.

Organization is developed into a learning organization through recursive learn-
ing process in enhancing resilience or flexibility of the organization. A learning 
organization is the organization where people continuously expand their capacity 
to generate ideas and generalize ideas, where they willingly exchange their ideas. 
By so doing, they develop their careers and skills they require, and they can align 
organizational values among different disciplinary staff and also the clients. All the 
stakeholders can share organizational culture which gives great power for them to 
act in order to develop the organizational climate and to achieve the organizational 
goals and to have access to the enterprise’s visions at all levels, such as individual, 
group, organization and business as a whole. Multilevel methodology necessitates 
measuring and evaluating the alignment of any misfits among people, as well as 
between man and technology (von Bertalanffy, 1968, Simon, 1969, Kozlowski and 

Figure 7. Appreciation of reality, such as consciousness of society, environment or 
workplace, is a set of rhetoric



86  Conceptual Levels of Information Processing and Information Interpretation

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

Farr, 1988, Klein and Kozlowski, 2000). The relevance of human capital management 
to value creation has not yet been adequately studied and explained. The models 
of ORD and the models related with ORD, such as in interpersonal relationship 
development, business strategy development or ecological policy development, 
need to be explored respectively in local workplaces of the future.

The ORD will be created through the participation of excellent human capital 
that has ability and capability to share and amplify the values, not just simply by 
performing the work given, but also by having confidence to take necessary action in 
a challenging work environment. Possessing the valuable and rare resources of clever 
and talented workers provides the basis for value creation, but merely possessing 
such human resources hardly guarantee the ORD and the development of competitive 
advantages. The OLD is needed for enhancing the ORD which is driven by clever 
and talented workers inspiring each other and amplifying together. Talented work-
ers’ absorbing capacities are enhanced during the course of organizational learning 
(Tsai, 2001, Todorova and Durisin, 2007) The efforts of developing resilience and 
security can generate significant ‘collateral benefits’, helping avoid logical fallacies 
and pitfalls, tightening processes and increasing flexibility (Sheffi, 2007). Resilience 
of the organization plays complementary roles in facilitating individual absorbing 
capacity and organizational learning process. Collaborative and risk-sharing rela-
tionships among multiple disciplines are the sources of energy and power of the 
organization which allow the organization to overcome particular disruptions or 
unanticipated occurrences. It is imperative to prepare the methodology for aligning 
the cognitive misfit of organizational values among multiple disciplinary staff, and 
for converging and aligning the relevance gap between different paradigms among 
all the stakeholders which was also discussed in Chapter 5.

The ORD is just a way of making lemonade from lemon (Sheffi, 2007). I think 
action development in the fields can be said in the similar expression. In making 
lemonade from lemon, inner sense has the power to be able to control external in-
formation frequently presented in society. The ORD is enhanced in the course of the 
OLD in which knowledge management plays an important role for the participants 
to be aware and pay attention to any events of occurrences in their organizational 
environment. The participants are required to have responsibility in information 
processing to be reflective or a hyper-cyclic both in feedback and feed-forward 
processes so as to fit to social needs. Foresight rather than hindsight and pro-action 
rather than reaction make the participants take action for enhancing resilience of the 
organization. Resilience engineering is established to provide redesigning tools of 
organization for the participants to create foresight, recognize and tide over disrup-
tions (Hollnagel, Woods and Leveson,N, 2006, Sheffi, 2007). During the processing 
of information on how, what and why the participants learn, the meaning of orga-
nizational purposes is understood so that they can take purposeful actions through 



Conceptual Levels of Information Processing and Information Interpretation  87

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

continuous efforts supported and supplemented by appropriate information systems 
and technologies. According to systemic management or organizational fitness and 
control developed by European researchers (Beer,1990, Flood and Romm, 1996, 
Flood and Romm, 1997, Jackson,2000, Schwaninger,1996, Schwaninger,2000, 
Schwaninger,2006, Espejo, Schumann, Schwaninger and Bilello, 1996), three 
logical levels, such as operational, strategic and normative rationalities in systemic 
or holistic management are provided for controlling interdependent and complex 
organizational environment, and for achieving comprehensive fitness. Conceptual 
process models of organizational learning were also described in Chapter 2.

COnCLUSIOn

It frequently happens that conceptual frameworks provided by a particular discipline 
are misinterpreted and misunderstood in applying these TO different disciplines, 
especially in the procedural courses of data and information in the field, which 
leads to accidental events even if the person in charge insists that his/her procedures 
adopted are correct in dealing with the information acquired. He/she may insist that 
he/she took an appropriate action as trained. We need to pay attention to conceptual 
complexity and abstruseness of knowledge when working with multi-disciplinary 
professionals in the field.

Fostering a sense of the field is important in structuring and interpreting knowledge 
information acquired in the field. It is required to focus on how acquired knowledge 
is conceptually structured, compiled or chunked through three levels in cognition-
action coupling processing. Sense of the field plays a crucial role in determining a 
final decision and for developing organization resilience or flexibility by building on 
common grounds for productive dialogue between and within disciplinary fields.
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Chapter 7

The Intelligence 
Continuum and 
Emergency and 

Disaster Scenarios
Nilmini Wickramasinghe

Illinois Institute of Technology, USA

InTrODUCTIOn

Recently, the world has witnessed several large scale natural disasters, the Tsu-
nami that devastated many of the countries around the rim of the Indian Ocean 
in December 2004, extensive flooding in many parts of Europe in August 2005 
and hurricane Katrina in September 2005 and the earthquakes in Pakistan. These 
emergency and disaster situations (E&DS) serve to underscore the utter chaos that 
ensues in the aftermath of such disasters, the many casualties and loss of life not 

ABSTrACT

Application of germane knowledge and pertinent information is always important; 
however, it is imperative in emergency and disaster situations where a few seconds 
lost reading irrelevant data can translate into loss of life. To address the issue, this 
chapter discusses the intelligence continuum, which ensures the systematic and 
appropriate application of the critical tools, techniques, technologies, and tactics 
of knowledge management (KM) to ensure that only relevant knowledge is used at 
all times.
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to mention the devastation and destruction that is left behind. One recurring theme 
that is apparent in all these situations is that irrespective of warnings of the eminent 
threats, countries have not been prepared and ready to exhibit effective and efficient 
crisis management. This chapter examines the application of the tools, techniques 
and technologies of the knowledge economy to develop a prescriptive model that 
will support superior decision making in E&DS and thereby enable effective and 
efficient crisis management. A critical and common theme for effecting any and all 
appropriate crisis management is to quickly extract pertinent and useful data which 
is by nature multi-spectral and residing in various and often disparate locations, 
analyze these data in aggregate to develop a complete picture in order to support 
superior decisions. To do this effectively and efficiently it is imperative to embrace 
the tools, techniques and processes of the knowledge economy in general (Wickra-
masinghe, 2006; Wickramasinghe and Schaffer, 2006; Liebowittz, 1999; Shapiro 
and Verian, 1999; Zack, 1999; Wilcox, 1997; Wigg, 1993) and more specifically 
the intelligence continuum.

DeSCrIPTIOn OF MODeL

The Intelligence Continuum consists of a collection of key tools, techniques and 
processes of the knowledge economy; i.e. including data mining, business intelli-
gence/analytics and knowledge management which are applied to a generic system of 
people, process and technology in a systematic and ordered fashion (Wickramasinghe 
and Schaffer, 2006). Taken together, they represent a powerful instrument for refin-
ing the raw data material stored in data marts and/or data warehouses and thereby 
maximizing the value and utility of these data assets. As depicted in Figure 1 the 
intelligence continuum is applied to the output of the generic information system. 
Once applied, the results become part of the data set that are reintroduced into the 
system and combined with the other inputs of people, processes, and technology 
to develop an improvement continuum. Thus, the intelligence continuum includes 
the generation of data, the analysis of these data to provide a “diagnosis” and the 
reintroduction into the cycle as a “prescriptive” solution.

The key capabilities and power of the model are in analyzing large volumes of 
disparate, multi-spectral data so that superior decision making can ensue. This is 
achieved through the incorporation of the various intelligence tools and techniques 
which taken together make it possible to analyze all data elements in aggregate. 
Currently, most analysis of data is applied to single data sets and uses at most two 
of these techniques (Wickramasinghe, 2006; Wickramasinghe and Schaffer, 2006; 
Newell et al., 2002; Schultze and Leidner, 2002; Nonaka and Nishiguchi, 2001; 
Nonaka, 1994). Thus, there are neither the power nor the capabilities to analyze 
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large volumes of multi-spectral data [ibid]. Moreover the interaction with domain 
experts is typically non-existent, in current methods. Applying these capabilities then 
to E&DS scenarios the benefits of the intelligence continuum model are profound 
indeed. E&DS scenarios are concomitant with complex, unstable and unpredictable 
environments where the unknown or position of information inferiority prevails. 
Hence, these scenarios are chaotic, and typically sub-optimal decision making re-
sults. In contrast, the tools and techniques of the intelligence continuum can serve 
to transform the situation of information inferiority to one of information superiority 
in real time through the effective and efficient processing of disparate, diverse and 
seemingly unrelated data. This will then enable decision makers to make superior 
decisions and chaos will be lessened and order restored.

DATA MInInG

Due to the immense size of the data sets, computerized techniques are essential 
to help decision makers understand relationships and associations between data 
elements. Data mining is closely associated with databases and shares some com-
mon ground with statistics since both strive toward discovering structure in data. 
However, while statistical analysis starts with some kind of hypothesis about the 
data, data mining does not. Furthermore, data mining is much more suited to deal 

Figure 1. Intelligence Continum (adapted from Wickramasinghe & Schaffer, 
2006)
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with heterogeneous databases, data sets and data fields, which are typical of data 
in E&DS that contain numerous types of text and graphical data sets. Data mining 
also draws heavily from many other disciplines, most notably machine learning, 
artificial intelligence, and database technology.

From a micro perspective, data mining is a vital step in the broader context of 
the knowledge discovery in databases (KDD) that transforms data into knowledge 
by identifying valid, novel, potentially useful, and ultimately understandable pat-
terns in data (Bendoly, 2003; Cabena et al., 1998; Adriaans and Zantinge, 1996; 
Fayyad et al., 1996) KDD plays an important role in data-driven decision support 
systems that include query tools, report generators, statistical analysis tools, data 
warehousing, and on-line analytic processing (OLAP). Data mining algorithms are 
used on data sets for model building, or for finding patterns and relationships in data. 
How to manage such newly discovered knowledge, as well as other organizational 
knowledge assets, is the realm of knowledge management.

STePS In DATA MInInG

The following steps are typically undertaken in data mining (Choi and Lee, 2003; 
Holsapple and Joshi, 2002; Becerra-Fernandez and Sabherwal, 2001; Fayyad et 
al., 1996). These steps are iterative, with the process moving backward whenever 
it is required to do so.

1.  Develop an understanding of the application, of the relevant prior knowledge, 
and of the end user’s goals.

2.  Create a target data set to be used for discovery.
3.  Clean and preprocess the data (including handling missing data fields, noise 

in the data, accounting for time series, and known changes).
4.  Reduce the number of variables and find invariant representations of the data 

if possible.
5.  Choose the data-mining task (classification, regression, clustering, etc.).
6.  Choose the data-mining algorithm.
7.  Search for patterns of interest (this is the actual data mining).
8.  Interpret the patterns mined. If necessary, iterate through any of steps 1 through 

7.
9.  Consolidate the knowledge discovered, prepare reports and then use/re-use 

the newly created knowledge.

A data mining project usually starts with data collection or data selection, cover-
ing almost all steps (described above) in the KDD process. In this respect, the first 
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three steps of the KDD process (i.e., selection, preprocessing and transformation) 
are considered exploratory data mining, whereas the last two steps (i.e., data mining 
and interpretation/evaluation) in the KDD process are considered predictive data 
mining. The primary objectives of data mining in practice tend to be description 
(performed by exploratory data mining) and prediction (performed by predictive 
data mining). Description focuses on finding human-interpretable patterns describing 
the data while prediction involves using some observations and attributes to predict 
unknown or future values of other attributes of interest. The relative importance of 
description and prediction for particular data mining applications can vary consid-
erably. The descriptive and predictive tasks are carried out by applying different 
machine learning, artificial intelligence, and statistical algorithms.

A major goal of exploratory data mining is data cleaning, unification and under-
standing. Some of the data operations undertaken during exploratory data mining 
include: sampling, partitioning, charting, graphing, associating, clustering, trans-
forming, filtering, and imputing. Predictive data mining deals with future values 
of variables and utilizes many algorithms; including regression, decision trees, and 
neural networks. Predictive data mining also involves an assessment step, which 
compares the effectiveness of different models according to many performance 
metrics.

Data mining then, is the non-trivial process of identifying valid, novel, potentially 
useful, and ultimately understandable patterns from data (Fayyad et al., 1996). It 
is essential to emphasize here the importance of the interaction with experts who 
always play a crucial and indispensable role in any knowledge discovery process 
in facilitating prediction of key patterns and also identification of new patterns and 
trends.

BUSIneSS InTeLLIGenCe/AnALYTICS

Another technology-driven technique, like data mining connected to knowledge 
creation is the area of business intelligence and the now newer term of business 
analytics. The business intelligence (BI) term has become synonymous with an um-
brella description for a wide range of decision-support tools, some of which target 
specific user audiences (Wickramasinghe, 2006; Wickramasinghe and Schaffer, 
2006). At the bottom of the BI hierarchy are extraction and formatting tools which 
are also known as data-extraction tools (refer to Figure 2). These tools collect data 
from existing databases for inclusion in data warehouses and data marts. Thus the 
next level of the BI hierarchy is known as warehouses and marts. Because the data 
come from so many different, often incompatible systems in various file formats, 
the next step in the BI hierarchy is formatting tools, these tools and techniques are 
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used to “cleanse” the data and convert it to formats that can easily be understood 
in the data warehouse or data mart. Next, tools are needed to support the reporting 
and analytical techniques. These are known as enterprise reporting and analytical 
tools. OLAP (on-line analytic process) engines and analytical application-devel-
opment tools are for professionals who analyze data and do, for example business 
forecasting, modeling, and trend analysis. Human intelligence tools form the next 
level in the hierarchy and involve human expertise, opinions, and observations to 
be recorded to create a knowledge repository. These tools are at the very top of the 
BI hierarchy and serve to amalgamate analytical and BI capabilities along with 
human expertise. Business analytics (BA) is a newer term that tends to be viewed 
as a sub-set of the broader business intelligence umbrella and concentrates on the 
analytic aspects within BI by focusing on the simultaneous analysis of patterns and 
trends in a given context (Wickramasinghe and Schaffer, 2006).

KnOWLeDGe MAnAGeMenT

Knowledge management is an emerging management approach that is aimed at 
solving the current business challenges to increase efficiency and efficacy of core 
business processes while simultaneously incorporating continuous innovation. Spe-
cifically, knowledge management through the use of various tools, processes and 
techniques combines germane organizational data, information and knowledge to 
create business value and enable an organization to capitalize on its intangible and 
human assets so that it can effectively achieve its primary business goals as well 
as maximize its core business competencies (Wickramasinghe, 2006; Liebowittz, 
1999; Shapiro and Verian, 1999; Zack, 1999; Wilcox, 1997; Wigg, 1993). Broadly 
speaking, knowledge management involves four key steps of creating/generating 
knowledge, representing/storing knowledge, accessing/using/re-using knowledge, 
and disseminating/transferring knowledge (Wickramasinghe, 2006).

From Figure 3 it is important to notice that these steps are all interrelated, continu-
ous and impact each other and the knowledge itself throughout the organization.

Knowledge Management (KM), as has already been addressed in more detail in 
preceeding chapters, as a discipline is said not to have a commonly accepted or de 
facto definition. However, some common ground has been established which covers 
the following points. KM is a multi-disciplinary paradigm (Gupta, Iyer and Aronson, 
2000) which often uses technology to support the acquisition, generation, codifica-
tion and transfer of knowledge in the context of specific organisational processes. 
Knowledge can either be tacit or explicit (explicit knowledge typically takes the 
form of company documents and is easily available, whilst tacit knowledge is sub-
jective and cognitive). As tacit knowledge is often stored in the minds of healthcare 
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Figure 2. Key business intelligence techniques (source: Wickramasinghe & von 
Lubitz, 2007)

Figure 3. The four key steps of knowledge management (source: Wickramasinghe, 
2005)
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professionals, the ultimate objective of KM is to transform tacit knowledge into 
explicit knowledge to allow effective dissemination (Bali, 2005). In addition, KM 
initiatives should be incorporated in conjunction with the technological revolution 
that is occurring within healthcare organizations. A balance is required between 
organizational and technological aspects of the healthcare process (Dwivedi et al, 
2001a). Moreover, KM can enable the healthcare sector (including professions allied 
to disaster management) to successfully overcome the information and knowledge 
explosion by way of appropriate frameworks customized for healthcare institutions 
(Dwivedi et al, 2001b; Dwivedi et al, 2002a). This becomes particularly pertinent 
in E&DS scenarios.

Mechanisms have been suggested (Levi et al, 2002) to retain the knowledge 
invested in the preparedness of Mass Casualty Situations (MCS). Effective disaster 
management needs to link data collection and analysis to the decision-making pro-
cess. Knowledge of the epidemiology of deaths, injuries, and illnesses is essential 
to determine effective responses and to provide clear public education. Additionally, 
the temporal patterns for the medical care required must be established so that the 
needs in future disasters can be anticipated (Noji, 2000), thereby ensuring a better 
state of preparedness and readiness.

It is useful to distinguish preparedness; the availability of all resources, both 
human and physical, necessary for the management of, or the consequences of, a 
specific event, from readiness; which is defined as instantaneous ability to respond 
to a suddenly arising crisis or event in the external environment (Wickramasinghe 
and von Lubitz, 2007). Hence, preparedness is based on the anticipation of the 
occurrence of an event, in contrast to readiness, which is based solely on the im-
mediate capability to contain the crisis through the initiation of correct response to 
the event. In relation to KM, both a heightened state of preparedness and readiness 
require KM and more especially benefit from enacting the IC.

USInG THe IC TO SUPPOrT 
PrePAreDneSS AnD reADIneSS

Hierarchically, gathering of information precedes transformation of information 
into useable knowledge (Massey et al., 2002; Alavi and Leidner, 1999). Hence, the 
rate of information collection and the quality of the collected information will have 
a major impact on the quality (usefulness) of the generated knowledge (Award and 
Ghaziri, 2004).

As stated, being prepared means having the necessary resources in anticipation 
of a particular event. The IC model in Figure 1 facilitates this because it enables 
us to analyze prior occurrences and utilize the extant knowledge base as illustrated 
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in Figure 4. Thus after the event at T=1 it is necessary to gather and analyse the 
multi-spectral data, by applying the various BI/BA techniques, data mining tech-
niques and KM techniques in turn and as required. From this it will be possible to 
prescribe the key resources ie appropriate human and non-human inputs to content 
with the event occurring at time T=2 (Figure 4). In this way the extant knowledge 
base of the current state is built upon to contend with the event in the future state, 
or next time period which will always ensure that the future state is more prepared 
and capitalizing on knowledge and lessons learnt from the previous time period as 
depicted in Figure 5.

In contrast to preparedness, readiness requires the application of the lessons learnt 
from the previous time period to be used to facilitate better and faster orientation 
during the unexpected/crisis event so that more effective and efficient utilization of 
resources occurs. Once again the IC model is the key in facilitating the identifica-
tion of the key lessons learnt.

CrITICAL ISSUeS In e&DS

To understand the power of using the IC model in E&DS it is useful to analyse 
critical issues when hurricanes Katrina and Rita hit the US. At the time even though 
there was significant warning of the imminent danger and consequent problems New 
Orleans was neither prepared nor ready. Why was this? In terms of preparedness: 
a large part of this is due to the fact that data and information about the impending 
event were scattered across multiple sources and were at times conflicting. Hence, 
it was difficult to decipher fact from irrelevant and erroneous data and information 
and therefore it was not possible to plan a satisfactory state of preparedness. How 

Figure 4. Iterative power of IC model
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might the IC model help? The utilization of the IC model in such a scenario would 
facilitate the timely and rigorous analysis of multi-spectral data and information. 
This would enable pertinent information and germane knowledge to be extracted 
and thereby be used to facilitate effective decision making in the development of 
an appropriate state of preparedness. If such a state was achieved before hurricane 
Katrina hit, when hurricane Rita hit shortly after it would have been a relatively 
simple task to update the strategies and protocols for effecting appropriate conse-
quence management at this time.

In terms or readiness: once again the IC model would have been tremendously 
beneficial. By analyzing data from past E&DS scenarios using the tools and tech-
niques of the IC model it would then be possible to develop appropriate training 
strategies for key people including hospital staff and police. In this way, the casualties 
after the striking of the hurricane could have been lessened considerably and much 
of the chaos that arose calmed. After the experience of hurricane Katrina critical 
lessons learnt during the effecting of consequence management would then also be 
available to facilitate superior consequence management when hurricane Rita hit. 
In this way as depicted in Figure 5 the future state builds on the extant knowledge 
base of the current state.

Most importantly in E&DS scenarios time is critical. The timely execution of 
effective decision making saves many lives, reduces chaos and panic and facilitates 
effective consequence management. The IC by enabling the systematic and power-
ful application of sophisticated techniques to large amounts of normally disparate 

Figure 5. Continuous application of IC
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data and information serves to support the extraction of critical knowledge that is 
vital for decision making most especially in E&DS scenarios.

COnCLUSIOn

Sound emergency management requires the ability to (Alexander, 2004; 2002; 
Marincioni, 2001):-

1.  Focus on solvable problems
2.  Prioritise the elements of a problem in terms of how much progress can be 

achieved with each element in a small amount of time
3.  delegate responsibility
4.  Manage the “span of control”
5.  Communicate clearly and rationally
6.  Keep a level head in a crisis
7.  Make sound decisions

However, when we analyze the recent natural disasters a common recurring and 
unfortunate situation is that countries and regions are never as prepared and ready 
for the imminent disaster as they could perhaps have been. It is too late once the 
disaster strikes to have an organized and systematic fashion for contending with 
the aftermath. We believe that the intelligence continuum model can be applied to 
existing and disparate data elements from past disasters to build a predictive model 
that can facilitate the development of sound procedures and protocols which in turn 
would then facilitate preparedness and readiness a priori so that ex ante operations 
can in fact be more effective and efficient, decision making superior and order would 
replace much of the chaos.
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Chapter 8

Evaluation of 
Human Action
Foucault’s Power/

Knowledge Corollary

Nilmini Wickramasinghe
Illinois Institute of Technology, USA

InTrODUCTIOn

In today’s knowledge economy, innovating organizations are challenged to maximize 
a critically important asset -- their human capital. The interaction of knowledge 
workers with information and communication technologies (ICTs) has presented a 
particularly interesting dynamic to researchers who study changes in related behav-
ioral phenomena. One such phenomenon is self-monitoring. The following serves 
to outline the economics of self-monitoring and the integral role of ICTs in enabling 
knowledge workers to self-monitor. By merging Foucault’s power/knowledge ideas 

ABSTrACT

The people dynamic is especially significant when trying to understand knowledge 
management. One aspect of interactions between groups of people is the impact 
of knowledge, be it a gain or a lack of knowledge. The work of Michael Foucault 
addresses this in his thesis on power/knowledge. By analyzing traditional theories 
and introducing Foucault’s power/knowledge ideas, the following provides some 
insights into the actions and interactions of people within organizational settings.
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with classical agency theory, it becomes possible to gain a richer understanding of 
human capital dynamics in a knowledge economy.

DYnAMICS OF SeLF-MOnITOrInG

Self-monitoring activities have been examined from psycho-cognitive perspectives 
(Mehra et al., 2001; Kilduff and Day, 1994; Caldwell and O’Reilly, 1982) and from 
structuralist power/knowledge perspectives (Foucault, 1980; Poster, 1990; Coombs 
et al, 1992). Although these writings appear to take radically different views of self-
monitoring phenomena, we find that they each address different but complementary 
issues that together shape a more holistic explanation of the self-monitoring activi-
ties we have observed.

OrGAnIZATIOnAL BeHAVIOrS AnD InCenTIVeS

What is self-monitoring, and why do people do it? According to psychological 
theorists, the propensity to self-monitor is a personality trait that ranges from high 
to low. High self-monitors actively try to shape their social worlds by constructing 
public selves that they believe will affect the perceptions of others in socially-en-
hancing ways (Snyder and Gangestad, 1986). There is some evidence that they are 
correct in this belief. Researchers have linked self-monitoring activities to a range 
of workplace-related outcomes, including performance, leadership, information 
management and boundary spanning (Kilduff and Day, 1994; Zaccaro et al., 1991; 
Caldwell and O’Reilly, 1982). For high self-monitors the incentives are the rewards 
associated with career advancement, such as monetary compensation, higher orga-
nizational rank, and enhanced reputation within the organization, the industry and 
the wider social space. Therefore, to understand self-monitoring as a personality 
trait means that we must study how those traits form and how those traits influence 
identity-shaping behavior (Erikson, 1974; Winter et al., 1998).

However, structuralists and interactionists argue that social networks mediate the 
effects of self-monitoring (White, 1992; Goffman, 1959). Researchers have found 
that the effects of self-monitoring activities do depend on the social actor’s posi-
tion in the network, but that high-self monitors tend to occupy the central positions 
(Mehra et al., 2001). In earlier studies, high self-monitors were found to be particu-
larly effective as boundary spanners, who benefit from self-monitoring by acting as 
go-betweens who are able to obtain information about resources and opportunities 
from a number of disconnected sources (Caldwell and O’Reilly, 1982).

While these studies have begun to examine the social networks of self-monitors, 
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they have not systematically linked the use of ICTs to self-monitoring and network 
exchanges that affect career outcomes. Yet, within organizations, an increasing 
number of communications and interactions are aided by ICTs, which are gener-
ally provided and supported by the organization expressly for such purposes. One 
might hypothesize that high-self monitors would also use ICTs to greater effect. 
Extensive research work by Wickramaisnghe and Lamb (Wickramasinghe, 1999; 
Wickramasinghe and Lamb, 2002) suggests that effective self-monitoring does also 
depend on ICT availability and use; and that there is an economic effect of ICT-aided 
self-monitoring – not only to the individual, but also to the organization. In other 
words, ICTs facilitate self-monitoring behaviors that result in beneficial effects. 
Moreover, some ICT systems also allow the organization, department or group to 
self-monitor and profile itself, in ways that aggregate or reflect on individual activi-
ties (Lamb and Poster, 2003.)

Observations in healthcare organizations (Wickramasinghe, 1999; Wickramas-
inghe and Lamb, 2002; Wickramasinghe, 2007) and other recent studies (Bloomfield 
et al., 1997; Doolin, 2004), however, caution against an easy correlation between 
ICT-aided self-monitoring and desired outcomes. Among medical professionals, it 
is actually rather difficult to extract self-monitoring behaviors from organizational 
monitoring activities. As we will describe in detail in later sections, physicians act 
as managers, principals and practitioners within their healthcare organizations, and 
they actively participate in developing the monitoring controls that guide their own 
activities in complex ways. In healthcare settings, psycho-cognitive self-monitoring 
theories that center on the individual have limited explanatory capability. They can 
describe and predict small group behavior in terms of individual interactions, but 
they do not address the institutional and organizational questions that arise when 
self-monitoring and monitoring issues are confounded.

TeCHnIQUeS AnD TeCHnOLOGIeS

Foucault (1977) offers another way to understand self-monitoring behavior: as sur-
veillance. He claims that self-monitoring activities primarily serve the controlling 
principals of society, and only secondarily serve the self-monitoring individuals 
themselves. Techniques and technologies align individual goals with organizational 
goals, as prescribed in management control literature (Kelly, 1990; Keen, 1991).

Within regimes of disciplinary control (e.g. total institutions, such as the prison), 
Foucault describes how ‘architectures’ (like Bentham’s Panopticon) can be designed 
to induce people, regardless of their personality traits, to monitor their own behavior 
in conformance to specific guidelines or norms. Central to this understanding is the 
idea that power/knowledge is a unit of operation that can be exercised to exert control 
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over others through dividing practices, scientific classifications, and subjectification. 
“Power is not something that is acquired, seized or shared, something one holds onto 
or allows to slip away…” (Foucault, 1981 p. 94). Power is relational “…it becomes 
apparent when it is exercised … [and] is not associated with a particular institution, 
but with practices, techniques, and procedures” (Townley, 1993, p. 520). Similarly, 
knowledge does not exist in isolation as independent and detached; “[k]nowledge 
is the operation of discipline. It delineates an analytical space and … provides the 
basis for action and intervention” (Townley, 1993, p. 520). “It is not possible for 
power to be exercised without knowledge, it is impossible for knowledge not to 
engender power” (Foucault, 1980, p.52).

While Foucault’s analyses draw examples from 18th and 19th century historical 
contexts to shape integrated concepts of power, knowledge and control (cf. Rabi-
now, 1984); contemporary historians, sociologists and philosophers have linked 
those concepts to current processes of organization (Poster, 1990; Deleuze, 1992; 
Bourdieu, 1992). Hierarchical organization is the classic example of a “dividing 
practice”; and when used in conjunction with “classification” schemes based on 
education, function, etc. these can structure organizational “architectures” (aka 
“technologies of normalization” or “technologies of domination”) that enforce 
subjectification and control. From this view, organizational rules and professional 
norms are seen as social constraints that define the appropriate form of behavior in 
a specific context. Studies have shown that an individual will follow these guide-
lines even if it is not in his or her self-interest to do so (Bourdieu, 1992). Although 
plausible explanations of this behavior do not necessarily demand a Foucauldian 
perspective, these findings have been interpreted as evidence of “subjectification”. 
The idea of subjectivity and the role of the individual are recurrent themes throughout 
Foucault’s work. “From a Foucauldian perspective, the human subject is not “given” 
but produced …constituted through correlative elements of power and knowledge” 
(Townley, 1993, p. 522).

More importantly for this discussion, in the face of these processes of control, 
the individual is continually seeking techniques and strategies to increase or regain 
power/knowledge (Townley, 1993; Knights and Willmott, 1985). In terms of individual 
activity, subjectification involves three related practices with which individuals seek 
to shape their social worlds: self-understanding, self-observation (also understood 
as a form of surveillance that often involves computerized monitoring), and self-
description (including many forms of computerized recording, profiling and tracking) 
(Knorr Cetina, 1999). By engaging in these activities, individuals are, ironically, 
complicit in their own control. Poster (1990, 1995, 2001) has further described the 
ways in which databases, intranets and other ICTs serve to augment this participatory 
surveillance and the associated discourses of power/knowledge. Taken altogether, 
these empirically based extensions of Foucault’s theoretical work into contemporary 
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settings have spawned assertions that ideas about an information society are better 
understood as concepts about “societies of control” (Deleuze, 1992).

Foucault believed that the economy of discourse in the exchange of knowledge 
constituted the manifestation of power in social settings. He also argued that the 
knowledge thus exchanged does not have to be the “truth”, but be known as true by 
the people exchanging such discourse. Foucault also argued that there is no implicit 
need for “meaning” of what is exchanged. Power is exercised in social settings by 
discourse, namely, by intensive interaction among individuals in which there are 
exchanges of statements as knowledge, hence power. This can be extended to the no-
tion of knowledge workers and their growing influence on current social settings.

Foucault had argued that people who have obtained power and are exercising 
it have what he believed to be “specialized knowledge”. The strong link between 
power and knowledge is such that one in essence defines and creates the other. In 
this framework, knowledge workers are by definition harbingers of power—even 
if they don’t necessarily know it. In Foucault’s model there is a necessary implica-
tion for human action that suggests that what we know about a given topic is not 
only linked to action but also bound by it, in a form of “bounded rationality”. For 
example, what we know about healthcare is predicated upon and bound by our 
actions within hospitals, and what we know about strategy is predicated upon and 
bound by the exercise of strategic power such as military power. This is also in line 
with John Kenneth Galbraith’s assertion that global national strategy is predicated 
upon the range of military aircraft, so that if we know that a city of military base 
in a given country is within range of our military aircraft from our own bases, then 
our strategy extends to that country and so is our strategic power.

Human action is influenced, almost one might say dictated to by the knowledge 
one has, upon which the knowledge is predicated. Such knowledge, according to 
Foucault, does not have to be meaningful nor does it have to be true, as long as the 
one who received such knowledge receives it via discourse as true knowledge.

The extension of such a model also applies to healthcare delivery and healthcare 
policy. Many terms which apply in healthcare policy and which provide policy mak-
ers with a modicum of power in their social/economic setting are knowledge but 
not necessarily true or meaningful knowledge. Thus, there are certain terms which 
become “slogans” and which help in the discourse about healthcare delivery and 
healthcare policy. Terms such as “uninsured”, “access and availability”, and “quality 
healthcare delivery” or “best available medical technology” are such terms which 
in effect set the tone for the discourse.

Foucault has been criticized by many scholars, and for a variety of reasons. 
One was the issue of discourse and its use as the mainstay of knowledge exchange. 
Linguists such as Noam Chomsky had precise criticisms, whereas other philoso-
phers argued that Foucault’s model leads to rejection of the values of freedom and 
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justice and may lead to exercise of power as a controlling device via the discourse 
of knowledge. Foucault himself defended his ideas by claiming that he is a strong 
supporter of the “human spirit” and of his freedoms.

KnOWLeDGe WOrKerS

Within our changing society and its shifting organizational forms, a new type of 
employee has emerged: the knowledge worker. Unlike industrial age employees, 
these workers own their means of production; i.e., their knowledge; they possess 
specialized skills and training which they have acquired by investing significant 
personal resources in their education; and they are empowered to make decisions 
that have far reaching consequences for the organizations in which they work (Kelly, 
1990; Drucker, 1999; Nonaka and Takeuchi, 1995).

Who are these people, and what do they do? In the business trade literature, 
“knowledge workers” are so broadly defined as to include almost anyone who deals 
with information or uses a computer during the course of a normal workday. In the 
context of innovating organisations, and for much of the academic literature we 
have cited, knowledge workers as healthcare practitioners, accountants, engineers, 
lawyers, scientists and other highly trained individuals.

Reich (1992) and Drucker (1999) have suggested that a different type of man-
agement style is required to adequately support the information use and knowledge 
production activities of these organization members. They emphasize that managed 
employees are changing ‘from subordinates into fellow executives, and from em-
ployees, however well paid, into partners’ (Drucker, 1999; p. 57). In fact, many of 
these workers are “professionals” who, in earlier times, might have been expected 
to conduct their business through an independent practice. However, as Heinz et 
al. (1998) have observed among law firms, professional practice has been increas-
ingly rationalized and aligned with corporate efforts to control costs and time, and 
to standardize output.

Florida (2002) finds evidence that among knowledge workers there is a “creative” 
class whose innovative efforts demand even more flexible working conditions in the 
form of “soft control” and “self-management.” From an organizational perspective, 
this means that management needs to find ways to encourage these workers to self-
monitor. High self-monitors perform better for themselves and for the organization, 
but there are costs for such activity, which can be better appreciated when centrality 
in social networks is understood as a necessary part of effective self-monitoring 
(Mehra et al. 2001). ICTs can reduce interaction costs by eliminating (automating) 
some and by managing others in ways that expand the span of control (Blau et al., 
1976); and ICT systems have been put forward in solutions to this problem of resource 
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management in healthcare. “At one extreme, then, is the possibility of recasting the 
identity of doctors as quasi-managers, with budgets, responsibilities, and delegated 
powers over their professional colleagues. However, there is also the possibility of 
an alternative pattern in which the new management information generated by ICT 
systems is diffused into the peer-based professional discourse of doctors, in the belief 
that their practices will gradually evolve in directions consistent with the values of 
the architects of Resource Management. This could be seen as the encouragement 
of ‘self-control’ or ‘auto-regulation’” (Coombs et al., 1992: 67).

AGenCY THeOrY eXPLAnATIOnS

Despite the dystopian tendencies of Foucauldian explanations, they resonate with 
empirically supported characterizations of today’s empowered knowledge worker; 
and they highlight the need to revisit these ideas with a socio-economic focus on 
the role for ICTs in self-monitoring. In an effort to synthesize the complementary 
aspects of psycho-cognitive and structural perspectives of self-monitoring, and to 
leverage the explanatory power of classic theory in current contexts, it is vital to 
explicitly include knowledge workers within agency theory’s domain of agents.

Much of what is known about the economics of human resource management 
in industrial age organizations is distilled in the concepts of agency theory. Agency 
theory (Alchian & Demsetz, 1972; Jensen & Meckling, 1976; Ross, 1973; Wilson, 
1968) is primarily concerned with the relationship between the principal (employer 
or purchaser of services) and the agent (employee or contractor) and the achievement 
of goal-aligned behavior. The principal requires certain specific tasks to be performed 
and hires agents to perform these tasks on his/her behalf. In doing so however, the 
principal needs to guard against sub-optimal behavior (or low goal-aligned behavior), 
namely, the divergence between the agent pursuing activities, which facilitate his/
her own goals being achieved, in preference to the achievement of the principal’s 
goals. In practice, the difficulties revolve around trying to get people to do exactly 
what they have been hired to do, and to do even more, but only when that activity 
furthers the goals of the principal, as well as their personal goals.

By engaging an agent to perform certain specific activities on his/her behalf, the 
principal must incur some costs, known as agency costs, which are made up of:

a.  monitoring costs1,
b.  residual loss,
c.  and decision information costs (Jensen and Meckling, 1976; 1992).

Monitoring costs result from the principal having to perform activities to check 
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that the agent is performing his/her tasks appropriately (e.g. surveillance, activity 
tracking, and record keeping). Residual loss represents the cost to the principal of 
misaligned goals (e.g. doing the wrong thing right, or doing the right thing wrong.) 
Decision information costs are associated with the location of decision rights (e.g. 
longer chains of command and wider spans of control, incur greater communica-
tion costs).

Integral to agency theory as discussed by Wickramasinghe (1999; 2007) is the 
relationship between these agency costs and the achievement of a high level of goal 
alignment. Specifically, the theory says that as the monitoring costs (M) increase so 
does the level of goal alignment (GA) and hence the residual loss (RL) decreases. 
This concept reflects the understanding that agents who are watched more carefully, 
are more likely to do what the principal has hired them to do. This “watching” is 
costly (M↑), but it ensures higher goal alignment (GA↑) between the principal and 
his/her agents, which in turn is reflected by a lower residual loss (RL↓).

Figure 1 illustrates these relationships. Figure 2 shows the graphical represen-
tation of the impact of increasing a monitoring cost from M1 to M2; which is an 
increase in goal alignment from GA1 to GA2. Figure 2 shows that such an increase 
in goal alignment effects a corresponding decrease in residual loss; i.e., a change 
from RL1 to RL2.

Decision information costs reflect the distribution of power/knowledge among 
agents and principals. In order to make decisions, the principal requires localized 
information that the agent has acquired. The transference of this information from 
agent to principal incurs a cost. Specifically, agency theory states that the higher the 
decision information costs (DI), the higher the level of goal alignment (GA); and 
whenever goal alignment increases, residual losses decrease. Figure 3 illustrates 
graphically the direct relationship between decision information costs and goal 
alignment.

Agency theory assumes that all costs (monitoring costs, residual loss and deci-
sion information costs) are borne by the principal. Therefore, the principal must be 
judicious in implementing the right level of monitoring and in designing the most 
effective organizational structure, in order to achieve maximum goal alignment at 
minimum cost. But what if the principal could induce his/her agents to bear some 
of the monitoring costs themselves – that is, to self-monitor? Agency theory is mute 
on this point.

In fairness to agency theorists, traditional, industrial-age employees did not pres-
ent much opportunity for principals to consider self-monitoring options. However, 
contemporary knowledge workers who are prevalent in innovating organizations 
are indeed very different in two important ways:
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Figure 1. Monitoring costs, residual loss and goal alignment (adapted from Wick-
ramasinghe, 1999)

Figure 2. Residual loss (RL) vs. Goal alignment (GA)
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1.  Both critical knowledge and the decision right are co-located with the knowl-
edge worker agent. This means that the principal has less control over agent 
activities, and therefore the potential for goal-aligned behavior is low.

2.  Most knowledge workers are guided by a specific professional code of behav-
ior and/or ethics. This means that they are likely to align their own goals for 
career advancement with the goals of their profession, and to monitor their 
own behavior to maintain that goal alignment.

We know that high self-monitors perform better for themselves and for the or-
ganization, and that self-monitoring could have implications for principals if only 
researchers could determine what motivates high and low self-monitors (Mehra et 
al., 2001). Within organizations, however, getting agents to self-monitor may be 
more dependent on organizational architectures than on personality traits. “Self-
monitoring orientation is a stable component of the individual’s personality, but a 
stable personality trait can be expressed through a range of possible behaviors. In 
sociological research, individuals tend to take on the attributes and ideas of their 
associates rather than relying on their own inner beliefs and values (e.g. Carley, 
1991.)” (Mehra et al., 200: 142).

Figure 3. Decision information costs and goal alignment (adapted from source 
Wickramasinghe, 1999)
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FOUCAULT’S COrOLLArY

To understand the implications of self-monitoring performed by knowledge work-
ers and enabled through ICT use it is useful to consider physicians. The working 
context of the primary care physician (PCP) in today’s US healthcare system bears 
little resemblance to the romanticized country doctor who operates independently in 
service to his or her local community. The organizational structures of the healthcare 
industry have reshaped the action of 21st century professionals in profound ways. 
Like other professionals in law and academia, physicians’ roles have become increas-
ingly rationalized by economic and quality concerns (Heinz et al., 1998). Moreover, 
given the current state of healthcare delivery in the US, healthcare organizations 
throughout the nation are embracing various types of ICTs (billing and practice 
management systems, PACS and/or automated medical record systems) in an attempt 
to provide cost effective quality healthcare. The PCP in such an environment is a 
knowledge worker agent, contracted or employed to provide healthcare services for 
a managed care principal organization. However, these knowledge worker agents 
differ significantly from the employee agent of classical agency theory – their ICT-
enhanced self-monitoring practices enable them to achieve even higher levels of 
alignment with a set of organizational goals that they continually refine through 
boundary spanning activities.

This change in agency calls for a corresponding corollary to agency theory. Figure 
4 (a, b and c) depicts the shift in economic dynamics as self-monitoring, enabled 
through ICT use, becomes part of agent behavior.

Various longitudinal studies conducted by Wickramasinghe and Lamb (Wick-
ramasinghe, 1999; Wickramasinghe and Lamb, 2002; Wickramasinghe, 2007) 
clearly demonstrate that ICT-enabled monitoring and self-monitoring resulted in an 
increase in goal aligned behavior (GA↑). The impetus for this increase resides with 
the knowledge worker agent who, in addition to the principal, exercises decision 
rights. For instance, managed care organisations do not make treatment decisions, but 
sets guidelines to influence PCP decision makers. Because this knowledge worker 
agent has decision rights, the decision information (DI) costs of the principal are 
low and constant:

1.  Low because little localized information or idiosyncratic knowledge is passed 
to the MCO pertaining to patient treatments; only information about treatments, 
costs and outcomes are relayed. The cost of passing this information is not a 
DI cost, rather a monitoring cost (M↑).

2.  Constant because the PCP is continuously making these decisions and fine-
tuning the goals of the principal. The PCP is a knowledge worker agent hired 
specifically to make such decisions.
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We illustrate this shift in Figure 5, where DI cost is at DI1 and the DI cost curve 
is vertical. A vertical DI cost curve with a low DI cost intercept indicates that the 
knowledge worker agent, the PCP, possesses the decision rights and little localized 
information or idiosyncratic knowledge is being passed to the principal, the MCO. 
We can also see from this figure that the level of goal alignment is low at GA.

Once the principal has relinquished decision rights, it faces the problem of low 
goal alignment. Traditionally, this problem has been resolved through monitoring. 
ICTs are often designed and implemented to perform effective, efficient monitoring 
functions; with higher goal alignment as a direct and indirect result. This ICT impact, 
described in Figure 5, Scenario 3, rotates the monitoring cost curve in Figure 5 from 
M to M’, resulting in higher goal alignment (GA↑), which in Figure 5 is reflected by 
lower residual loss (RL↓). In other words, the ICT-related increment in monitoring 
costs buys a larger increase in goal alignment when it enables self-monitoring in the 
knowledge worker agent. This effect is not by virtue of the enterprise-wide ICT in 
and of itself, but of the power/knowledge dynamic that it activates in the presence 
of knowledge worker agents.

Like other theories that appear to break down when applied to current scenarios, 
agency theory seems to meet its Waterloo in the case of healthcare knowledge work-
ers with ICTs that have been implemented to facilitate better practice management. 
It does not adequately account for self-monitoring. By integrating Foucault’s power/
knowledge dynamic with classical agency theory, however, it becomes possible to 
explain not only the dynamics of self-monitoring, but also the benefits that accrue 

Figure 4. Interaction of agency costs with goal alignment in the context of the 
Knowledge Worker Agent (adapted from Wickramasinghe, 1999)
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to principals and knowledge worker agents who effectively leverage self-monitoring 
activities.

We find some evidence that ICT-enhanced self-monitoring is a widely-practiced 
professional (and semi-professional) activity in a survey study conducted by Kirsch 
et al. (2002). Their research addressed control and management of information 
systems (IS) development projects, and the interactions between IS developers and 
their client organizations. The study described the ICT-enhanced self-monitoring 
behavior of IS developers, and results suggested that informal control is particu-
larly salient for IS-client relationships. In particular, Kirsch et al. found that when 
IS developers could use ICTs to profile their own performance, they were more 
likely to self-monitor. Kirsch et al. identify this dynamic as the relationship between 
“outcome measurability” and “self control.” A clear confirmation of the corollary 
to agency theory here can be seen, as well as strong quantitative support for our 
qualitative descriptions of self-monitoring activities: knowledge worker agents (i.e. 
IS developers) used available performance monitoring ICTs (M↑) to self-monitor; 
effecting a corresponding increase in goal alignment (GA↑). Interestingly, their 
results suggest that as behavior observability decreases, the use of self control in-
creases; and as outcome measurability increases, the use of self control increases. 
In other words, “self-control will be exercised when behavior observability is low, 

Figure 5. 
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or when outcome measurability is high” (Kirsch et al., 2002, p. 493.) This is further 
evidence of a power/knowledge dynamic in which the individual is continually 
seeking techniques and strategies to increase or regain power/knowledge, and of 
the effectiveness of ICT-enhanced self-monitoring to benefit not only the principal, 
but also the autonomy-seeking knowledge worker agent.

These findings, and recent publications (Doolin, 2004; Kohli and Kettinger, 
2004), strongly indicate that ICT-enhanced self-monitoring can establish a win-win 
scenario for principals and knowledge worker agents, but only when boundary-
spanners are able to negotiate the new order by adjusting organizational goals, ICT 
implementations, and/or outcome measures. For example, Doolin’s (2004) study 
of a performance tracking casemix ICT system in a New Zealand hospital found 
that, while several senior doctors served as clinician managers, the system seemed 
to be gaining acceptance. When subsequent hospital reorganization eliminated the 
new boundary-spanning role of clinician manager, physician resistance relegated 
the casemix system to the relatively minor function of only measuring perfor-
mance against contracts. In an action research study, Kohli and Kettinger (2004) 
took another tack. They studied two ICT system interventions at a midwest US 
hospital – both intended to increase physicians behavioral alignment with hospital 
cost and quality goals. Their first intervention was a decision support monitoring 
system, which did make physician behaviors more observable, but which did not 
gain acceptance among the physicians. In their second intervention, they engaged 
a physician leader as a boundary-spanner to help introduce a new interface to the 
physician profiling system and to lead physician discussions about the profile data. 
Two years later, improvements in cost and quality control attributed to system use 
indicated that the second intervention was a success, even though not all of the 
hospital physicians used it.

COnCLUSIOn

Given the growing dominance of knowledge workers in all organizations, and the 
importance of effective and efficient operations in today’s highly competitive glo-
balizing environments, the need for theories that provide better strategies for human 
capital management is increasing. We believe that a power/knowledge enrichment 
of classical agency theory addresses this need in a way that may prove beneficial 
to knowledge worker agents and organizational principals alike.

This synthesis of power/knowledge dynamics and agency theory economics 
invites a wide array of research approaches to further study – from special case 
studies to surveys to simulations – and points to some interesting topics for theoretic 
extension. An application of such a synthesis to case studies of ambient organiza-
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tions that operate through networks of outsourced services would help to specify 
the micro-dynamics of agency in a knowledge economy. More detailed observation 
of the transitions that self-monitoring boundary-spanners are able to effect in their 
organizational settings would be similarly helpful – particularly if these are tied to 
surveys that link boundary-spanning and self-monitoring behaviors to structural 
support for ICT use and goal alignment outcomes (i.e. a combination of the ap-
proaches used by Kilduff and Day, 1994; and Kirsch et al., 2002.) What is particularly 
germane in the context of innovating organizations in a knowledge economy is that 
the behaviours of self-monitoring and boundary spanning are significant to the on 
going success and competitiveness of such organizations; hence, it is incumbent to 
foster and nurture such behavior.
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enDnOTe

1  Jensen and Meckling (1976) also identify a bonding term (and corresponding 
bonding cost). Bonding is connected to activities, which involve agents align-
ing themselves to outside investors or the organization itself in terms of stock 
options and other means. Our study focuses on US physicians and healthcare 
organisations, and the regulated nature of this industry doesn’t generally per-
mit such behaviours. The regulations pertaining to healthcare foundations do 
allow for some bonding activities, like some ownership interests, and even 
partnerships; but traditional stock option arrangements are prohibited. Bonding 
arrangements don’t occur in our study data, and thus the bonding component 
does not enter into our current empirical discussion, but it will be a focus in 
our continued research.
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ABSTrACT

The importance of knowledge management (KM) to organizations in today’s com-
petitive environment is being recognized as paramount and significant. This is 
particularly evident for healthcare both globally and in the U.S. The U.S. health-
care system is facing numerous challenges in trying to deliver cost effective, high 
quality treatments and is turning to KM techniques and technologies for solutions 
in an attempt to achieve this goal. While the challenges facing the U.S. healthcare 
are not dissimilar to those facing healthcare systems in other nations, the U.S. 
healthcare system leads the field with healthcare costs more than 15% of GDP and 
rising exponentially. What is becoming of particular interest when trying to find a 
solution is the adoption and implementation of KM and associated KM technologies 
in the healthcare setting, an arena that has to date been notoriously slow to adopt 
technologies and new approaches for the practice management side of healthcare. 
We examine this issue by studying the barriers encountered in the adoption and 
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InTrODUCTIOn

The industrial economy has given way to the electronic economy creating an entirely 
new set of rules, opportunities, threats, and challenges (Accenture). The growth of 
electronic commerce (e-commerce) is vast, complex, and rapidly expanding. The 
evolution of the ‘Information Age’ in medicine is mirrored in the exponential growth 
of medical web pages, increasing number of online databases, and expanding ser-
vices and publications available on the Internet. In order to make sense of the mass 
of data and information that is now being generated, organizations are turning to 
knowledge management techniques and technologies.

The healthcare sector is no exception to this. What we believe is not only interest-
ing but also critical to understand is the adoption and implementation of knowledge 
management techniques and technologies in the healthcare sector–an industry that 
has to date been very slow to embrace new information technologies to benefit the 
administrative, as opposed to the clinical, aspect of medical practice (Battista and 
Hodge, 1999). To date, little has been written about knowledge management (KM) 
in healthcare, and even less on the phenomenon of the adoption and implementation 
of KM technologies and systems (Shakeshaft and Frankish, 2003).

In this chapter we address the void in the literature by presenting some results 
from a study of KM adoption in a select healthcare setting. This is a case of KM 
in an orthopedics practice in the United States. We analyze this case with a model 
that identifies the barriers to the process of adoption and implementation of KM 
in healthcare organizations. We believe that this type of research may lead to a 
better understanding of what it is about KM that is so crucial for healthcare today, 
and a better understanding of the processes and mechanisms that would help in its 
implementation (Eger et al., 2003).

The Healthcare Industry

Healthcare is not only a growing industry but it is also the biggest service business 
across the globe. Between 1960-1997 the percentage of Gross Domestic Product 
(GDP) spent on healthcare by 29 members of the Organizations for Economic 
Cooperation and Development (OECD) nearly doubled from 3.9 to 7.6% with the 
US spending the most–13.6% in 1997 (OECD Health Data 98). Hence, healthcare 

implementation of specific KM technologies in healthcare settings. We then develop 
a model based on empirical data and using this model draw some conclusions and 
implications for orthopaedics.



Key Considerations for the Adoption and Implementation of KM  127

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

expenditures are increasing exponentially and reducing them; i.e., offering effective 
and efficient quality healthcare treatment, is becoming a priority globally. Technology 
and automation have the potential to help reduce these costs (Institute of Medicine, 
2001; Wickramasinghe, 2000).

In their continuing effort to increase the role of technology in their operations, 
healthcare providers are exploring many opportunities that incorporate IT and tele-
communications with e-commerce strategies to improve service and cost effective-
ness to its key stakeholders. Many such e-initiatives, including the e-medical record, 
are currently being implemented in various countries; however, these alone have 
been found to be inadequate for achieving the desired performance and economic 
goals without also concurrently incorporating KM techniques and technologies into 
clinical and administrative practices (Wickramasinghe and Mills, 2001).

KeY FACTOrS InFLUenCInG THe US HeALTHCAre SeCTOr

In the US, two key factors are leading the various stakeholders throughout the 
healthcare industry to adopt various new technologies with the aim to enable these 
organizations to practice better management. These factors are: (i) managed care 
and (ii) the Health Insurance Portability and Accountability Act (HIPAA, Public 
Law 104-191).

Managed care was introduced over a decade ago as an attempt to stem the esca-
lating costs of healthcare in the US. It is aimed at creating value through competi-
tion, with the intended result of providing adequate quality healthcare and yet to 
minimize, or at least to hold, the line on costs (Wickramasinghe & Silvers, 2003) 
The principal participants involved in any managed care arrangement include the 
following five categories of stakeholders: the Managed Care Organization (MCO), 
the purchaser, the member, the healthcare professional, and, if applicable, an ad-
ministrative organization (Knight, 1998).

The Health Insurance Portability and Accountability Act was signed by President 
Clinton on 21 August 1996. This Act is definitely providing a strong impetus for the 
US healthcare sector to embrace various e-technologies because it aims to improve 
the productivity of the American healthcare system by encouraging the develop-
ment of information systems based on the exchange of standard management and 
financial data and by using EDI (Electronic Data Interchange). In addition, the Act 
also requires organizations exchanging transactions for healthcare to follow national 
implementation guidelines for EDI established for this purpose. This poses many 
significant challenges to healthcare institutions. A key challenge is the need to make 
significant investments in technology to facilitate and enable these functions to take 
place and to also develop the appropriate standards and protocols required. In 2005-
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2006 the Bush Administration has also announced several initiatives to encourage 
the use of information technology in healthcare delivery.

THe FUTUre FOr HeALTHCAre

Healthcare has been shaped by each nation’s own set of cultures, traditions, pay-
ment mechanisms, and patient expectations. Given the common problem facing 
healthcare globally, i.e., exponentially increasing costs, no matter which particular 
health system one examines, the future of the healthcare industry will be shaped 
by commonalities based on this key unifying problem and the common solution; 
namely, the embracing of new technologies to stem escalating costs and improve 
quality healthcare delivery.

Currently, the key trends in the future that will perhaps significantly impact health-
care include: (i) empowered consumers, (ii) e-health adaptability; and (iii) a shift to 
focus on healthcare prevention. Key implications of these future trends include (i) 
health insurance changes, (ii) workforce changes as well as changes in the roles of 
stakeholders within the health system, (iii) organizational changes and standardiza-
tion, and (iv) the need for healthcare delivery organizations and administrators to 
make difficult choices regarding practice management (Wickramasinghe, 2000). 
In order to be well positioned to meet and manage these challenges within the US 
and elsewhere in the world, healthcare organizations are turning to KM techniques 
and technologies. Thus, as the role of KM in healthcare increases in importance, it 
becomes crucial to understand the process of adoption and implementation of KM 
systems.

THe nATUre OF KnOWLeDGe MAnAGeMenT

Knowledge is a critical resource in any organization and is also crucial in the 
provision of healthcare. Access to the latest medical research knowledge is often 
the difference between life and death, between accurate or erroneous diagnosis, 
and between early intervention or a prolonged and costly hospital stay. Knowl-
edge management deals with the process of creating value from an organization’s 
intangible assets(Wickramasinghe and Mills, 2001; Edwards et al., 2005). It is an 
amalgamation of concepts borrowed from the artificial intelligence/knowledge based 
systems, software engineering, BPR (business process re-engineering), human re-
sources management, and organizational behavior (Purvis et al. 2001). Knowledge 
management deals with conceptualization, review, consolidation, and action phases 
of creating, securing, storing, combing, coordinating, and retrieving knowledge. In 
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essence, then, knowledge management is a process by which organizations collect, 
preserve, and utilize what their employees and members know about their jobs and 
about activities and procedures in their organization (Xu and Quaddus, 2005).

THe neeD FOr KnOWLeDGe MAnAGeMenT

Sustainable competitive advantage is dependent on building and exploiting core 
competencies. In order to sustain competitive advantage, resources which are idio-
syncratic (thus scarce) and difficult to transfer or replicate are required. A knowledge-
based view of the firm identifies knowledge as the organizational asset that enables 
sustainable competitive advantage especially in hyper competitive environments or 
in environments experiencing radical discontinuous change.

Thus, it makes sense that the organization that knows more about its customers, 
products, technologies, markets, and their linkages should perform better Gafni and 
Birch, 1993). Many organizations are drowning in information overload yet starv-
ing for knowledge. Knowledge management is believed to be the current savior 
of organizations, but its successful use entails much more than developing Lotus 
Notes’ lessons learnt databases. Rather it involves the thoughtful design of vari-
ous technologies to support the knowledge architecture of a specific organization 
(Wickramasinghe and Mills, 2001).

THe VALUe OF KnOWLeDGe MAnAGeMenT 
TO HeALTHCAre OrGAnIZATIOnS

Knowledge management is a still relatively new phenomenon and a somewhat 
nebulous topic that needs to be explored. However, organizations in all industries, 
both large and small, are racing to integrate this new management tool into their 
infrastructure. Knowledge management caters to the critical issues of organizational 
adaptation, survival, and competence in the face of increasingly discontinuous 
environmental change (Rubenstein and Geisler 2003). Essentially, it embodies 
organizational processes that seek synergistic combination of data and information 
processing capacity of information technologies, and the creative and innovative 
capacity of human beings.

Knowledge management realizes the importance of safeguarding and using 
the collective knowledge and information of an organization. Through surveys, 
interviews, and analysis, knowledge management seeks to excavate, measure, as-
sess, and evaluate the knowledge and information held within an organization with 
the intention of making the organization more efficient and profitable. Essentially, 
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knowledge management sifts through the collective knowledge of an organization, 
codifies it into an information base, and then spreads it throughout the organization 
so it can be easily accessed (Wickramasinghe and Mills, 2001; Geisler, 2006).

The knowledge management system is extremely helpful in the internal and 
external sectors of an organization. Internally, knowledge management is designed 
to enhance the maintenance and organization of the data bases. Externally, it aims 
to make a better impact on the customer and external partners. Figure 1 depicts the 
importance of knowledge management in an organization.

THe rOLe OF KnOWLeDGe MAnAGeMenT 
In HeALTHCAre OrGAnIZATIOnS

The healthcare sector is characterized by its diversity and the distributiveness of its 
component organizations. There is a continuous process of generation of knowledge 
within each of these components (such as providers, patients, suppliers, payers, and 
regulators), as well as an immense volume of knowledge created at the interfaces 
among these organizations (Jadad et al., 2000; Pavia, 2001).

Healthcare provider organizations are a special type of organizations in that they 
are for the most part motivated by topics such as quality and service, but without 
the profit drivers that animate private industry. At the same time they are highly 
professional institutions, populated by people with specialized knowledge that 

Figure 1. Aspects of a generic knowledge management system and their importance 
in the organization
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needs to be constantly updated, shared, and leveraged (van Beveren, 2003). This 
phenomenon creates even more pressure on healthcare providers and others in the 
sector to manage the knowledge that flows through the sector.

Although there has been little empirical investigation of how knowledge man-
agement benefits healthcare organizations, it is safe to assume that its contributions 
would be at least as positive as they are being shown to be in other sectors of the 
economy (Eid, 2005).

The role of knowledge management in healthcare organizations would be im-
portant in both clinical and administrative practices. Clinical care would be much 
more effective with increased sharing of medical knowledge and “evidence-based” 
experience within and among healthcare delivery organizations (Nykanen and 
Karimaa, 2006).

Administrative practices in healthcare organizations will benefit from the systemic 
interfaces of knowledge about technology, costs, “best-practices,” efficiencies, and 
the value of cooperation. Such effects of knowledge creation and sharing would 
make it easier and more effective to manage the healthcare organization.

Finally, the role of knowledge management is especially crucial in the interface 
between the clinical and administrative functions. By and large these two categories 
of activities are separated by differentiations such as professional specializations, role 
in the organization, and goals and standards of practice. Hence, there is a tendency 
to avoid sharing knowledge and exchanging experience-based lessons so as not to 
upset the existing balance of power of the organization.

Tools and Techniques of KM

KM tools and techniques are defined by their social and community role in the 
organization in 1) the facilitation of knowledge sharing and socialization of knowl-
edge (production of organizational knowledge); 2) the conversion of information 
into knowledge through easy access, opportunities of internalization and learning 
(supported by the right work environment and culture); 3) the conversion of tacit 
knowledge into “explicit knowledge” or information, for purposes of efficient and 
systematic storage, retrieval, wider sharing and application. The most useful KM 
tools and techniques can be grouped as those that capture and codify knowledge and 
those that share and distribute knowledge (Duffy, 2000; 2001; Maier, 2001).

Capture and Codify Knowledge

There are various tools that can be used to capture and codify knowledge. These 
include databases, various types of artificial intelligence systems including expert 
systems, neural networks, fuzzy logic, genetic algorithms and intelligent or software 
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agents.

i.  Databases: Databases store structured information and assist in the storing and 
sharing of knowledge. Knowledge can be acquired from the relationships that 
exist among different tables in a database. For example; the relationship that 
might exist between a customer table and a product table could show those 
products that are producing adequate margins, providing decision-makers 
with strategic marketing knowledge. Many different relations can exist and 
are only limited by the human imagination. These relational databases help 
users to make knowledgeable decisions, which is a goal of knowledge man-
agement. Discrete, structured information is still managed best by a database 
management system. However, the quest for a universal user interface has led 
to the requirement for access to existing database information through a web 
browser.

ii.  Case-Based Reasoning Applications: Case-Based Reasoning (CBR) appli-
cations combine narratives and knowledge codification to assist in problem 
solving. Descriptions and facts about processes and solutions to problems are 
recorded and categorized. When a problem is encountered, queries or searches 
point to the solution. CBR applications store limited knowledge from individu-
als who have encountered a problem and found the solution and are useful in 
transferring this knowledge to others.

iii.  Expert Systems: Expert systems represent the knowledge of experts and typi-
cally query and guide users during a decision making process. They focus on 
specific processes and typically lead the user, step by step, toward a solution. 
The level of knowledge required to operate these applications is usually not 
as high as for CBR applications. Expert systems have not been as successful 
as CBR in commercial applications but can still be used to teach knowledge 
management.

iv.  Using I-net Agents - creating individual views from unstructured con-
tent: The world of human communication and information has long been too 
voluminous and complex for any one individual to monitor and track. Agents 
and I-net standards are the building blocks that make individual customiza-
tion of information possible in the unstructured environment of I-nets. Agents 
will begin to specialize and become much more than today’s general purpose 
search engines and “push” technologies. Two complementary technologies 
have emerged that allow us to coordinate, communicate and even organize 
information, without rigid, one-size-fits-all structures. The first is the Internet/
Web technologies that are referred as I-net technology and the second is the 
evolution of software agents. Together, these technologies are the new-age build-
ing blocks for robust information architectures, designed to help information 
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consumers find what they are looking for in the way that they require. The web 
and software agents make it possible to build sophisticated, well performing 
information brokers designed to deliver content, from multiple sources, to 
each individual, in the individual’s specific context and under the individual’s 
own control. The software agents supported with I-net infrastructure can be 
highly effective tools for individualizing the organization and management of 
distributed information.

Systems to Share and Distribute Knowledge

Computer networks provide an effective medium for the communication and de-
velopment of knowledge management. The Internet and organizational intranets 
are used as a basic infrastructure for knowledge management. Intranets are rapidly 
becoming the primary information infrastructure for enterprises. An intranet is 
basically a platform based on internet principles accessible only to members of 
an organization/community. The intranet can provide the platform for a safe and 
secured information management system within the organization, help people to 
collaborate as virtual teams, crossing boundaries of geography and time. While the 
internet is an open-access platform, the intranet, however, is restricted to members 
of a community/organization through multi-layered security controls. The same 
platform, can be extended to an outer ring (e.g. dealer networks, registered custom-
ers, online members, etc.), with limited accessibility, as an extranet. The extranet 
can be a meaningful platform for knowledge generation and sharing, in building 
relationships, and in enhancing the quality and effectiveness of service/support. 
The systems that are used to share and distribute knowledge could include; Group 
collaboration systems; Groupware, intranets, extranets and internet, office systems; 
word processing, desktop publishing, or web publishing.

HOW TO BeCOMe A KnOWLeDGe-BASeD enTerPrISe

Simply implementing a knowledge management system does not make an organiza-
tion a knowledge based business. For an organization to become a knowledge-based 
business several aspects must be considered. An organization that values knowl-
edge must integrate knowledge into its business strategy and sell it as a key part of 
its products and services. To do this requires a strong commitment to knowledge 
management directed from the top of the organization. Furthermore, it is neces-
sary for specific people, process and technology issues to be considered. First, the 
knowledge architecture should be designed that is suitable given the context of a 
particular organization in its industry as well as the activities, products or services it 
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may provide. From the knowledge architecture it is important to focus on the orga-
nization’s structure and culture and key people issues. Do the structure and culture 
support a knowledge-sharing environment or perhaps a more team focussed, sharing 
culture needs to be fostered. In addition, strategies need to be adopted for continu-
ous training and fostering of knowledge workers. Then, it is necessary to consider 
the processes of generating, representing, accessing and transferring knowledge 
throughout the organization. This also requires an evaluation of the technologies 
required. Finally, a knowledge based business should also enable organizational 
learning to take place so that the knowledge that is captured is always updated and 
current, and the organization is continually improving and refining its product or 
service as well as enhancing its extant knowledge base.

BArrIerS AnD FACILITATOrS TO THe ADOPTIOn 
AnD IMPLeMenTATIOn OF KnOWLeDGe 
MAnAGeMenT In HeALTHCAre OrGAnIZATIOnS

There are four categories of barriers to the adoption and implementation of knowl-
edge systems in healthcare organizations. The first is technology factors. These 
barriers are: (1) the attributes inherent in the technology, such as compatibility with 
other systems, complexity, and trialability; (2) applicability to the task for which the 
technology is being adopted; (3) ease of maintenance; (4) quality (in terms of errors, 
breakdowns, and non-responsiveness); and (5) ease of updating or replacement. 
Relative ease of use will impact the degree of implementation of the technology. 
Technologies that are very complex, not compatible with existing systems, or hard 
to maintain and to update or replace will be more difficult to adopt (Fichman and 
Kemerer, 1999; Kaplan, 1987).

The second category of barriers is the set of organizational barriers. These 
include the traditional barriers to technology adoption, such as political rivalries, 
lack of senior management support for such technology and innovation, and prior 
experience of the organization with similar types of technologies and their imple-
mentation. Unsuccessful past events tend to hinder any current attempts to adopt 
and implement technology.

In healthcare organizations there is also the added burden of the differences 
among organizational units in their assessment of needs for the technology and the 
hindering effects of the high specialization of clinical departments. The reality in 
such organizations is a considerable differentiation in how needs are assessed and 
what they mean to other units across the organization. Difficulties in establishing 
systemic value for a technology will hinder its adoption and implementation. Un-
less the technology under consideration has a wide appeal to a variety of clinical 
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specialties (e.g., a diagnostic innovation), there will be resistance from other units 
and specialties to the adoption of a technology whose perceived value is restricted 
to a single clinical specialty (Scott et al., 2006).

A third category is human factors. These include cultural barriers, a complex 
learning curve needed to implement the technology, and unfavorable perception 
of the role of the technology, its value to the organization, and its chances of suc-
cessfully contributing to tasks and goals of the organization (Brender et al., 2006; 
Martens & Goodrum, 2006).

In the healthcare environment there is also the impact of barriers inherent in the 
technological aptitudes of the clinical personnel, and their attitudes towards techno-
logical innovations in the practice of medicine (Laupacis, 1992). The usual formula 
for adoption of technologies by medical professionals is to follow other industries 
where such technologies have been implemented and successfully diffused. Only 
then would healthcare organizations assume the risk of adoption and their clinical 
personnel would be willing to adopt and implement.

The fourth and final set of barriers is the economic factors of the cost and cost-
benefits of the technology. In the healthcare delivery environment capital expenditures 
for costly technological innovations are evaluated with extra care. An excellent case 
must be made for the value to be derived from the adoption of the technology before 
the purchase is authorized. It is less arduous for healthcare organizations to approve 
and adopt less costly technologies with widespread use in the organization.

FACILITATOrS TO ADOPTIOn AnD IMPLeMenTATIOn

The factors that seem to facilitate the adoption and implementation of healthcare 
technology are not necessarily the inverse or lack of barriers. They are affirma-
tive factors that act to make the adoption and the implementation processes more 
feasible.

Two categories of these facilitating factors can be described. The first is 
the pressures that the external environment imposes on healthcare delivery 
organizations(Wickramasinghe and Reddy, 2006). This includes such factors as the 
requirements imposed by payers and regulators for billing and reporting purposes. 
These requirements may be based on administrative and clinical procedures and 
methodologies that must be made possible with the adoption and implementation 
of innovative technologies. Thus, healthcare delivery organizations would feel 
compelled to act and to facilitate the adoption of these technologies.

The second category includes factors inherent in the processes of healthcare deliv-
ery and in the perceived need to make them more productive and more efficient. For 
example, medical errors are embedded in the processes of healthcare delivery. This 
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problem may trigger and facilitate the adoption and implementation of technologies, 
whose purpose is to alleviate the problem (Institute of Medicine, 2001).

Another example includes the need to make procedures more efficient, due to such 
economic realities as “capitation,” DRGs (Diagnosis Related Groups), and “man-
aged care.” When payors set limits to reimbursements for diagnoses and treatments, 
hospitals will explore ways to be more efficient and to reduce the cost of practice of 
medicine. Technology becomes one of the solutions, hence the impact of this situa-
tion as a facilitator of the adoption and implementation of healthcare technologies 
(Shakeshaft and Frankish, 2003; Nykanen and Karimaa, 2006; Kaplan, 1987).

CLInICAL eXAMPLe: OPerATInG rOOM

We discuss the major barriers and facilitators in the context of the clinical operat-
ing room because this is a case example that serves as a perfect microcosm for 
illustrating all the major challenges and potential benefits of a well structured 
KM initiative. Moreover in today’s context the operating room must also exhibit 
the characteristics of an innovating organization. The orthopaedic operating room 
represents an ideal environment for the application of a continuous improvement 
cycle that is dependant on the application of the tools and techniques of KM. For 
those patients with advanced degeneration of their hips and knees, arthroplasty of 
the knee and hip represent an opportunity to regain their function. Before the opera-
tion ever begins in the operating room, there are a large number of interdependent 
individual processes that must be completed. Each process requires data input and 
produces a data output such as patient history, diagnostic test and consultations. 
From the surgeon’s and hospital’s perspective, they are on a continuous cycle of 
addressing central issues regarding access, quality and value at the micro level, 
or individual patient level, as well as at the macro level, or monthly/yearly target 
level. The interaction between these data elements is not always maximized in 
terms of operating room scheduling and completion of the procedure. Moreover, as 
the population ages and patient’s functional expectations continue to increase with 
their advanced knowledge of medical issues; reconstructive Orthopaedic surgeons 
are being presented with an increasing patient population requiring hip and knee 
arthroplasty. Simultaneously, the implants are becoming more sophisticated and 
thus more expensive. In turn, the surgeons are experiencing little change in system 
capacity, but are being told to improve efficiency and output, improve procedure 
time and eliminate redundancy. However, the system legacy is for insufficient room 
designs that have not been updated with the introduction of new equipment, poor 
integration of the equipment, inefficient scheduling and time consuming procedure 
preparation. Although there are many barriers to Re-Engineering the Operating Room 
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such as the complex choreography of the perioperative processes, a dearth of data 
and the difficulty of aligning incentives, it is indeed possible to effect significant 
improvements through the application of the KM. Figure 2 outlines critical KM 
steps that become important in such a setting

The entire process of getting a patient to the operating room for a surgical 
procedure can be represented by three distinct phases: preoperative, intraopertive 
and postoperative. In turn, each of these phases can be further subdivided into the 
individual yet interdependent processes that represent each step on the surgical 
trajectory. As each of the individual processes are often dependant on a previous 
event, the capture of event and process data in a data warehouse is necessary. The 
diagnostic evaluation of this data, and the re-engineering of each of the deficient 
processes will then lead to increased efficiency. For example, many patients are 
allergic to the penicillin family of antibiotics that are often administered preopera-
tive in order to minimize the risk of infection. For those patients who are allergic, 
a substitute drug requires a 45 minute monitored administration time as opposed to 
the much shortened administration time of the default agent. Since the antibiotic is 
only effective when administered prior to starting the procedure, this often means 
that a delay is experienced. When identified in the preoperative phase, these patients 
should be prepared earlier on the day of surgery and the medication administered in 
sufficient time so that the schedule is not delayed. This prescriptive reengineering 
has directly resulted from mining of the data in the information system in conjunc-
tion with an examination of the business processes and their flows. By scrutinizing 

Figure 2. The key steps of knowledge management
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the delivery of care and each individual process, increased efficiency and improved 
quality should be realized while maximizing value. For knee and hip arthroplasty, 
there are over 432 discrete processes that can be evaluated and reengineered as 
necessary through the application of a spectrum of KM tools and techniques (Wick-
ramasinghe and Schaffer, 2006).

In terms of the four major categories of barriers identified earlier the case vi-
gnette of the operating orthopaedic OR exhibits instances of all of these. In each 
stage from pre-operative, intraopertive and finally postoperative various clinical 
and administrative technologies are necessary. However, for effective and efficient 
process flow it is essential that these technologies are compatible and support 
seamless information flow (Wickramasinghe and Schaffer, 2006) By adopting the 
spectrum of KM tools and techniques what we find is that it becomes easier to moni-
tor and evaluate these various technologies in action which in turn results in more 
effective use of the technology and efficient surgeries with heightened results. The 
continuous improvement also facilitates enhanced co-ordination between the various 
people, form surgeons, to nursing staff and even the patient, involved throughout 
the pre-operative, intraopertive and postoperative stages; once again with the result 
of superior operations and the achievement of the six quality aims outlined by the 
American Institute of Medicine(Institute of Medicine, 2001) and hence addresses 
many of the human and organizational barriers.

In a similar fashion, the spectrum of KM tools and techniques also help to al-
leviate many of the organizational and human barriers. This is primarily due to 
the fact that critical data is now being captured and transformed into pertinent in-
formation and germane knowledge (Wickramasinghe, 2006). This in turn support 
and enables effective decision making (ibid) Finally, in terms of economic factors, 
more efficient and effective performance is not only achieved but sustainable. This 
facilitates faster throughput, higher quality and superior results which combine to 
decrease costs which are to a large extent due to the cumulative additive effect of 
various inefficiencies (Wickramasinghe and Schaffer, 2006).

COnCLUSIOn

The preceding discussion has served to highlight the significance and key role for 
knowledge management in healthcare today. Specifically, this was done by discuss-
ing some of the major challenges facing healthcare today in terms of demographics, 
technology and finance and how KM tools and techniques might help to ameliorate 
this situation. In addition major barriers, including technology, organizational, hu-
man and economic and facilitators both external and internal to the organisation 
were identified that must be considered when trying to implement an appropriate 
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KM solution in healthcare. Finally, an example of how beneficial the incorporation 
of such a perspective is in redesigning the current state of the orthopaedic OR to a 
future state of the OR was given. Taken together then, this chapter serves to under 
score the importance of taking a holistic approach to addressing the challenges 
currently faced by healthcare. Furthermore, by focusing on diagnosing the current 
state and then finding appropriate solutions so that it is possible to prescribe strate-
gies to make the key inputs into the healthcare information system more effective 
and efficient it will then be possible to realize the value proposition for healthcare. 
While medical science has made revolutionary changes and advances, healthcare 
in contrast has made incremental change at best. The disparity between these two 
is one of the major reasons why today’s healthcare industry is faced with its current 
challenges. We believe that by embracing the tools and techniques of KM it will be 
possible for healthcare to make evolutionary changes and thereby meet patients’ 
greater expectations.
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Chapter 10

Realising the Healthcare 
Value Proposition

The Need for KM and Technology

Nilmini Wickramasinghe
Illinois Institute of Technology, USA

InTrODUCTIOn

Healthcare is a growing industry. Between 1960-1997 the percentage of Gross Do-
mestic Product(GDP) spent on healthcare by 29 members of the Organizations for 
Economic Cooperation and Development (OECD) nearly doubled from 3.9-7.6% 
with the US spending the most -13.6% in 19971 and today the US spends nearly 
20% (Wickramasinghe et al., 2008). Hence, healthcare expenditure is increasing 
exponentially and reducing this expenditure; i.e. offering effective and efficient 
quality healthcare treatment is becoming a priority globally. Technology and automa-
tion have the potential to reduce these costs (America Institute of Medicine, 2001; 

ABSTrACT

Succinctly stated, the healthcare value proposition revolves around access, quality, 
and value. Healthcare organizations globally are struggling to realize this value 
proposition with the U.S. being the country noted for having the most expensive 
rather than the highest value healthcare system. The following discusses how KM 
and technology can facilitate the attainment of the healthcare value proposition.
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Wickramasinghe, 2000; Wickramasinghe and Schaffer, 2006); thus, the adopting 
and adapting of technologies and new techniques throughout the healthcare industry, 
appears to be the way to stem these escalating costs currently facing the healthcare 
industry worldwide. The adoption of data mining coupled with knowledge man-
agement techniques and strategies appears to be a prudent option for healthcare 
organizations. This is demonstrated by firstly highlighting the current challenges 
facing healthcare and presenting the key quality areas that need to be addressed 
as underscored by the Committee on the Quality of Healthcare in America. Then 
a brief description of knowledge management, the major types of knowledge and 
the knowledge spiral is given. Next the role of data and information in healthcare 
is presented before describing data mining and its role in the knowledge discovery 
process as well as how it can enable the knowledge spiral to be realized is outlined. 
Following this, the power of data mining is illustrated by applying the techniques 
of data mining to a healthcare data set. This serves to highlight the benefits of data 
mining and knowledge management to healthcare by showing that through real-
izing the knowledge management spiral with data mining not only is it possible 
to adhere to the healthcare quality aims stated by the Committee on the Quality of 
Healthcare in America but it is also possible to support and enable superior clinical 
practice and administrative management throughout healthcare; thereby, making 
data mining and knowledge management strategic imperatives for this industry. 
Finally conclusions are drawn.

CHALLenGeS CUrrenTLY FACInG HeALTHCAre

Healthcare is an important industry that touches most, if not all of us. Healthcare is 
noted for using leading edge technologies and embracing new scientific discover-
ies to enable better cures for diseases and better means to enable early detection of 
most life threatening diseases. However, the healthcare industry globally, and in 
the US specifically, has been extremely slow to adopt technologies that focus on 
better practice management and administrative needs (Wickramasinghe and Mills, 
2001; Wickramasinghe and Schaffer, 2006).

In the final report compiled by the Committee on the Quality of Healthcare in 
America (America Institute of Medicine, 2001), it was noted that improving patient 
care is integrally linked to providing high quality healthcare. Furthermore, in order 
to achieve a high quality of healthcare the committee identified 6 key aims; namely, 
1) healthcare should be safe – avoiding injuries to patients from the care that is in-
tended to help them, 2) effective - providing services based on scientific knowledge 
to all who could benefit and refraining from providing services to those who will 
not benefit (i.e. avoiding under use and overuse), 3) patient-centered – providing 
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care that is respectful of and responsive to individual patient preferences, needs, 
and values and ensuring that patient values guide all clinical decisions, 4) timely – 
reducing waiting and sometimes harmful delays for both those receiving care and 
those who give care, 5) efficient - avoiding waste and 6) equitable – providing care 
that doesn’t vary in quality based on personal characteristics.

Most of the poor quality connected with healthcare is related to a highly frag-
mented delivery system that lacks even rudimentary clinical information capabilities 
resulting in poorly designed care processes characterized by unnecessary duplication 
of services and long waiting times and delays (ibid). The development and applica-
tion of sophisticated information systems is essential to address these quality issues 
and improve efficiency, yet healthcare delivery has been relatively untouched by the 
revolution of information technology and new management business models such 
as knowledge management that is transforming so many areas of business today 
(America Institute of Medicine, 2001; Wickramasinghe, 2000; Wickramasinghe and 
Mills, 2001; Stegwee and Spil, 2001; Wickramasinghe and Silvers, 2002) .

KnOWLeDGe MAnAGeMenT

Knowledge management is a key approach to solve current problems such as 
competitiveness and the need to innovate which is faced by businesses today. The 
premise for the need for knowledge management is based on a paradigm shift in the 
business environment where knowledge is central to organizational performance 
(Drucker 1993). This macro-level paradigm shift also has significant implications 
upon the micro-level processes of assimilation and implementation of knowledge 
management concepts and techniques (Swan et al., 1999) i.e., the Knowledge Man-
agement Systems(KMS) that are in place. In essence then, knowledge management 
not only involves the production of information but also the capture of data at the 
source, the transmission and analysis of this data as well as the communication of 
information based on or derived from the data to those who can act on it(Davenport 
and Prusak, 1998).

In today’s context of escalating costs in healthcare, managed care, regulations 
such as the Healthcare Information Portability and Accountability Act (HIPAA) and 
a technology savvy patient, the healthcare industry can no longer be complacent 
regarding embracing technologies and techniques to enable better, more effective 
and efficient practice management. We believe such an environment is appropriate 
for the adoption of a knowledge management perspective and key tools and tech-
nologies such as data mining.
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THe KnOWLeDGe SPIrAL

Knowledge is not static; rather it changes and evolves during the life of an organi-
zation. What is more, it is possible to change the form of knowledge; i.e., turn tacit 
knowledge into explicit and explicit knowledge into tacit or to turn the subjective 
form of knowledge into the objective form of knowledge (Wickramasinghe, 2002). 
This process of changing the form of knowledge is known as the knowledge spiral 
(Nonaka, 1994). According to Nonaka (ibid): 1) Tacit to tacit knowledge transfer 
usually occurs through apprenticeship type relations where the teacher or master 
passes on the skill to the apprentice. 2) Explicit to explicit knowledge transfer usually 
occurs via formal learning of facts. 3) Tacit to explicit knowledge transfer usually 
occurs when there is an articulation of nuances; for example, if a famous surgeon 
is questioned as to why he does a particular procedure in a certain manner, by his 
articulation of the steps the tacit knowledge becomes explicit. and 4) Explicit to 
tacit knowledge transfer usually occurs as new explicit knowledge is internalized 
it can then be used to broaden, reframe and extend one’s tacit knowledge. Integral 
to this changing of knowledge through the knowledge spiral is that new knowledge 
is created (ibid) and this can bring many benefits to organizations. In the case of 
transferring tacit knowledge to explicit knowledge for example, an organization is 
able to capture the expertise of particular individuals; hence, this adds not only to the 
organizational memory but also enables single loop and double loop organizational 
learning to take place(Huber, 1984). In healthcare, this may translate, for example, 
to the developing of better protocols and codes or even further refinement to exist-
ing DRGs (diagnosis related groupings).

KeY rOLe OF DATA AnD InFOrMATIOn In HeALTHCAre

The proliferation of databases in every quadrant of healthcare practice and research 
is evident in the large number of claims databases, registries, electronic medical 
record data warehouses, disease surveillance systems, and ad hoc research database 
systems. Not only does the number of databases grow daily, but even more impor-
tantly, so does the amount of data within them. Pattern-identification tasks such 
as detecting associations between certain risk factors and outcomes, ascertaining 
trends in healthcare utilization, or discovering new models of disease in populations 
of individuals rapidly become daunting even to the most experienced healthcare 
researcher or manager (Holmes et al., 2002). Add to all of this, the daily volumes 
of data generated and then accumulated from a healthcare organization administra-
tive system, clearly then, the gap between data collection and data comprehension 
and analysis becomes even more problematic. IT tools coupled with new business 
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models such as knowledge management should be embraced in an attempt to ad-
dress such healthcare woes (Berinato, 2002; McGee, 1997).

Computerized techniques are essential to helping physicians as well as admin-
istrators address this problem. Of particular relevance are the relatively young and 
growing fields of data mining, knowledge discovery, and knowledge management. 
Data mining is closely associated with databases and shares some ground with 
statistics – both strive toward discovering some structure in data. However, while 
statistical analysis starts with some kind of hypothesis about the data, data mining 
does not. Furthermore, data mining is much more suited to deal with heterogeneous 
data fields which are typical of medical databases. Data mining also draws heavily 
from many other disciplines, most notably machine learning, artificial intelligence, 
and database technology.

DATA MInInG AS An enABLer FOr 
reALIZInG THe KnOWLeDGe SPIrAL

One of the key strengths of data mining as a tool for facilitating knowledge dis-
covery; and thereby, its benefit to healthcare is concerned with its ability to enable 
the realization of the knowledge spiral. Furthermore, data mining supports both the 
subjective and objective components of knowledge. In this way, data mining sup-
ports the sense making activities as well as the Lokean/Leibnitzian functions and 
thus the information processing activities.

To get a better appreciation of the capabilities of data mining in this context, 
let us consider each of the types of knowledge transfer described above. This is 
illustrated in Figure 1. From this drill down of the knowledge component we can 
see the types of knowledge and the knowledge spiral. In addition, we note that the 
extant knowledge base is transformed into a new superior knowledge base.

Table 1 demonstrates the key to the power of data mining, namely; that with the 
one technology we have the potential to address all four aspects of the knowledge 
spiral; and hence supporting all possible transferring of knowledge on both the 
clinical practice and administrative sides of healthcare. The implications for this 
technology are tremendous especially when we factor in the high level of data and 
information intensiveness in the healthcare environment.

MeTHODOLOGY

We are trying to represent a phenomenon; namely the knowledge spiral and construct 
a model that will enable us to use data mining to realize this knowledge spiral. As 
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argued by Geisler (1999),in such instances when one is trying to model or repre-
sent a phenomenon in management or organizations more traditional methodolo-
gies such as contingency theory are less useful and we need “…a different form 
of representation of organizational phenomenon [that] would better offer a better 
view of the world”; namely, we need to turn to the approach of dynamic morphol-
ogy (Geisler, 1999 p37). Integral to the dynamic morphology approach is that a) 
we look at events as dynamic and b) the emphasis is on transformations rather than 

Figure 1. Drill down of the knowledge component. Through data mining and the 
interaction of people with the knowledge that is gained from data mining both ex-
tant tacit and explicit knowledge are changed into new explicit and tacit knowledge 
respectively via the knowledge spiral so that the New K-Base >> Extant K-base
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co-variation; unlike with contingency theory where the emphasis tends to be on co-
variation and causality. When looking at the knowledge spiral and the role for data 
mining in realizing the knowledge spiral the dynamic nature of the events and the 
transformations that take place i.e., the transforming of explicit to tacit and tacit to 
explicit knowledge are central and thus the need for an appropriate methodology to 
capture these important aspects is critical; hence the use of dynamic morphology is 
an appropriate methodology for our purposes.

Figure 2 shows the generic framework of Dynamic Morphologies. In Figure 3 
these are then applied to the knowledge spiral. This application is geared towards 
showing how Data Mining can be applied in a rational and systematic manner to 
the uncovering of knowledge.

The antecedent event is the existence of information/data which serves as the basis 

Table 1. Data mining as an enabler of the knowledge spiral 

EXPLICIT2 TACIT

EXPLICIT Performing exploratory data mining, such as sum-
marization and visualization, it is possible to upgrade, 
expand, and/or revise current facts and protocols.

By assimilating and internalizing 
knowledge discovered through 
data mining, physicians can turn 
this explicit knowledge into tacit 
knowledge which they can apply 
to treating new patients

TACIT Interpretation of findings from data mining helps 
the revealing of tacit knowledge, which can then be 
articulated and stored as explicit cases in the case 
repository. 

Interpreting treatment patterns for 
example for hip disease discovered 
through data mining enables inter-
action among physicians – hence 
making it possible to stimulate and 
grow their own tacit knowledge.

Figure 2. Simplified schematic of a dynamic morphology – adapted from [2]
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for data mining. For example, the patient information database is such an antecedent 
event, where patients undergo procedures and tests and these are deposited in their 
database. The medical history of patients thus forms the antecedent event or the basis 
for further conduct of data mining. The sources are both tacit and explicit—as can 
be seen in Figure 3. The tacit knowledge is that of the healthcare providers and the 
explicit are databases in the hospital or clinic, such as information about procedures 
(e.g., how to perform appendectomies), about equipment and medical technologies 
(what do we have available in the operating rooms) and about the medical staff. 
In addition, there are administrative databases such as financial information and 
information about regulatory requirements and constraints.

Tacit knowledge is that which the medical and administrative staffs possess. Ex-
plicit is the knowledge which resides in the databases described above. So, according 
to the Dynamic Morphology framework, the focal event becomes a patient who is 
entering the healthcare delivery facility (Event C in Figure 2). The transformations 

Figure 3. Application of the dynamic morphological methodology to the explicit to 
explicit transformation in the knowledge spiral. The KDD process is the anteced-
ent event that results in knowledge whose constituent parts are source A (tacit K) 
and Source B (explicit K). Through the Combination Transformation (one of the 4 
possible transformations of the K Spiral) we can see the focal event of capturing 
explicit K being transformed to the consequence of creating new explicit K. Thereby, 
highlighting the explanatory power of dynamic morphology to the knowledge trans-
formations that occur in the knowledge spiral enabled by data mining
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that take place include data mining of the antecedent event and the sources. What 
do we know that is in the databases that we can access and utilize in order to care 
for the patient? What do we know about the patient’s own medical information? 
How does such information match up against the data of a similar population we 
have in our databases that we are mining? For example, if the patient is female, 
African-American, age 55, the data mined from the existing data bases point to a 
strong possibility of such illnesses as Diabetes and Hypertension. What do we know 
about the facilities at our disposal and procedures to treat this patient?

The focal event is the treatment of this patient. The consequence is the result 
or outcome from this treatment, which now becomes new explicit knowledge and 
can be fed back into the existing data bases for subsequent data mining for future 
patients.

The more we standardize this process, the less we depend on tacit knowledge 
and the more we can now have direct feeding of the data mined into our focal event 
of treating patients. This will in turn facilitate a more robust process of quality 
healthcare delivery (Table 2)

BeneFITS OF KnOWLeDGe MAnAGeMenT 
AnD DATA MInInG TO HeALTHCAre

Data mining can be applied at the clinical as well as the hospital administration 
levels. At the clinical level, for example, data mining could help in early detection 
of diseases from historical databases of symptoms and diagnosis – thus providing an 
early warning system that leads to a much more effective healthcare system. At the 
hospital administration level, for example, data mining could help in tracking certain 
kinds of anomalies or frauds, which may reveal areas of potential improvement and 

Table 2. Data mining and knowledge management supporting the key quality 
aims 

Aim KM/DM Potential Sample Applications

Safety Auto-alerting when drugs of inappropriate reactions are prescribed together. 

Effectiveness Age/weight- appropriate dose recommendation.

Patient-Centered Enabling patients’ self-service capabilities in appointment scheduling and secure 
personal information access.

Timeliness Prediction of disease occurrence and hence timely and proactive treatment.

Efficiency Accounting and billing analytics to identify and correct inefficiencies. 

Equity Automatic auditing and control capabilities.
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may help realignment of resources (e.g., equipment, personnel, etc.). Other benefits 
of data mining include expanding individual as well as organizational knowledge, 
and therefore enabling the healthcare system to do more with its given resources 
– i.e., achieve more efficiencies. This is especially useful in addressing situations 
of shortages of resources such as the shortage of nurses (a key problem currently 
in the US) by being able to do more with the limited nursing staff the organization 
has. The possibilities of using data mining in healthcare are virtually limitless. The 
strategic significance of data mining and knowledge management technologies to 
healthcare is hardly disputable in our opinion. Thus, we believe competitive and 
forward-looking healthcare organizations need to initiate pilot applications and proof 
of concept projects to start reaping the benefits of these technologies.

Data mining is now increasingly being used in a variety of healthcare database 
environments, including insurance claims, electronic medical records, epidemiologic 
surveillance, and drug utilization. Companies are also using data mining to help 
improve patient services. For example, United Healthcare, a $10.5 billion health-care 
services company in Minneapolis, USA with an IT budget of about $320 million and 
an IS staff of 2500, is using data-mining applications to learn more about treatment 
and preventative care for patients(Krzysztof, 2001). Data mining will enable clinicians 
and managers to find valuable new patterns in their databases, leading to potential 
improvement of resource utilization and patient health. As these patterns are based 
on clinical or administrative practice, they represent the ultimate in evidence-based 
medicine and healthcare. In particular, healthcare data can be analyzed for trends 
and/or changes, and the appropriate healthcare professionals can be alerted should 
major shifts in trends or changes be discovered.

The role that knowledge management and data mining play in achieving the aims 
of healthcare as stated by the Committee on the Quality of Healthcare in America 
(American Institute of Medicine, 2001) identified earlier, are summarised in Table 2. 
This serves to highlight the ubiquitous benefits of data mining to all areas of quality 
healthcare treatment and hence, demonstrating how data mining adds significant 
value to healthcare delivery.

COnCLUSIOn

Any successful knowledge discovery effort should start with a thorough under-
standing of the problem as well as the data. Exploratory data mining enhances such 
understanding and possibly enables participants to formulate some hypotheses. The 
next phase in the discovery process involves a development of some model - clas-
sification, clustering, or prediction. The model needs to be evaluated – data-tested 
and professionally-verified. Where to start in the knowledge discovery process 
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is a matter of where an organization is positioned along a knowledge discovery 
continuum. At the early stages, one usually starts with a pilot project of a limited 
scope which serves as a proof of concept for the feasibility and utility of the data 
mining technology within the given organizational context. Such a pilot requires 
an organizational championship and a significant amount of data, as the knowledge 
discovery process is data-driven and data-intensive by nature. The outcome of the 
pilot should provide sufficient metrics for evaluating the usefulness of the data 
mining technology.

Our chapter has served to identify the key role for data mining and knowledge 
management in healthcare. We did this by discussing some of the major challenges 
facing healthcare today. Next, we discussed knowledge management and in particular 
highlighted the role of the knowledge spiral. Our discussion of data mining served 
to demonstrate how data mining enables the realization of the knowledge spiral. In 
order to do this we introduced the methodological approach of dynamic morphology 
and applied it to the transformations effected by the knowledge spiral. The power 
of data mining lies in the fact that it can realize the four major transformations of 
knowledge in the knowledge spiral.

Data mining and knowledge management then can be seen to offer many advan-
tages to enabling cost effective, high quality healthcare to ensue as we discuss in 
this paper; but of even greater appeal is that these techniques are relevant to both the 
clinical practice and administrative management concerns of healthcare. Thereby, 
making them a most powerful and apropos remedy to the numerous maladies and 
challenges currently facing healthcare. Therefore, we believe data mining and 
knowledge management are critical necessities for any forward thinking healthcare 
organization.
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Section 3
Case Studies Illustrating Key

Workplace Issues

This section presents four chapters all by Saito as follows: “Perceived Organizational 
Environment and Perceived Reliability in the Case of Hospital Nurses,” Chapter 
11, “Roles of Interpersonal Relationship in Improving Organizational Performance 
in the Case of Hospital Nurses,” Chapter 12, “Interference of Mood States at Work 
with Perceived Performance, Perceived Efficacy, and Perceived Health,” Chapter 
13, and finally, “Causal Relationship Among Perceived Organizational Environment, 
Leadership, and Organizational Learning in Industrial Workers,” Chapter 14.  

The chapters in this section focus on critical current workplace issues in hospitals (in 
Chapter 11 and 12) and also in industry (Chapters 13 and 14). Effective application 
of knowledge management tools are made when the participants can understand the 
current situations of their workplace and share the reality. The participants need 
appreciation process for sharing the reality. Case studies or field studies are very 
important for the purpose of identifying the realty in workplace. Without the evi-
dence obtained by case studies or investigations, redesigning innovative workplace 
operations is unlikely to result in successful outcomes.

The relationship between job cognition and incident behaviors of hospital nurses 
is presented in Chapter 11. In Chapter 12 nurses’ behaviors at a subsystem level 
without any strategies is described. Significant interference of mood state at work 
with perceived self-efficacy, perceived performance, and perceived health forms the 



focus of Chapter 13. Finally, in Chapter 14 crucial roles of organizational learning 
and leadership as a leverage for the development of organizational performance 
in industry provides a good example of how to identify the reality and then start 
appreciative steps by means of knowledge management tools. The results of these 
four chapters suggests that understanding and sharing the current workplace in-
formation is critical in order to make workplace operations superior through the 
appropriate application of knowledge management methodologies. 

On the completion of this section, readers will be equipped to identify key current 
workplace issues and to adopt appropriate methodologies of knowledge manage-
ment in order to effect appropriate organizational redesign to enable effective and 
superior operations whether in the healthcare sector or manufacturing.
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Chapter 11

Perceived Organizational 
Environment and 

Performance Reliability 
in the Case of 

Hospital Nurses
Murako Saito

Waseda University, Japan

ABSTrACT

Most hospital organizational environments in Japan are required to redesign the 
current organization into a new type of organization, namely a knowledge-based 
or an intelligent organization. Team care formation, for instance, which forms a 
hierarchy with medical doctors having an initiative, and simply gathering some 
disciplinary staff in plural areas, is not adequate. Redesigning an innovative or-
ganization is not possible without appropriate transformation into a flexible and 
resilient organization that can cope with the contingency of complex social environ-
ment. Professional staff in hospitals need to develop their work organization to be 
more flexible and adaptive to the changes in society. The accidental events which 
happen in hospitals are rarely controlled only by technical countermeasures or by 
traditional human resource management, but can be purposefully aligned by the 
appropriate application of knowledge management methodologies. Accuracy of 
human action is not merely acquired by avoiding erroneous behavior, rather it is 
ensured by continuously redesigning work organizational climate for the participants 
to take an autonomic action with the sense of organizational citizenship and social 
responsibility. The focus in this chapter is placed on the current situations of work 
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InTrODUCTIOn

Traditional technical countermeasures are not sufficient in controlling the incidents 
that happen in work organizations and in managing complex situations of the ac-
cidents occurring in society. Occurrence of accidental events in society are due to 
human actions which are roughly estimated at over 80% and have been increasing 
(Reason, 1990, 1997, Hollnagel, 1993, 1998). Systemic management of organizational 
environment, in addition with a particular human behavior, therefore, is required to 
cope with complex workplace issues stemming from inappropriate management of 
the organizational environment, and to take action at least at three levels of manage-
ment, 1) operational or day-to-day control in terms of efficiency, 2) strategic control 
or creation of new values in terms of effectiveness, and 3) normative control or ful-
filling the overall responsibility in terms of legitimacy; as in systemic management 
(Schwaninger, 1990, Flood, 1998). In comparison with the effort simply based on 
a particular discipline, systemic management based on organizational cybernetics 
is effective in coping with social changes and plays a great role in creating ideas or 
values for transforming the organization into an innovative one. According to the 
notable contributions on systemic management (Beer, 1979, Schwaninger,1990, 
Flood,1991,1996, Espejo, 1993, 1996), holistic or collaborative approaches are 
required to manage the work environment and to create a viable organizational cli-
mate where people are positively related to help each other to recognize and make 
them share responsibility when accidents may happen in the future. Although the 
conceptual models and methodologies of systemic management are known, empiri-
cal studies by applying systemic management methodologies have been very few. 
Field studies are required for identifying the occurrence of erroneous behaviors and 
inappropriate human actions in the workplace, especially in the healthcare sector 
where it is necessary to raise the level of security and quality of care.

The focus in this Chapter is placed on cognitive reliability which plays a crucial 
role in determining the accuracy of work performance, and on the relationship of 
the control status of the organizational environment with work performance in the 

organization of hospitals in Japan and on the comparison of perceived nursing 
work, incidence rates during 24 hours of nursing care work, and reduced reliability 
among four control modes of organizational environment, such as strategic, tactical, 
opportunistic, and scrambled. This study suggests that cognitive reliability on work 
conditions and on perceived work environment plays a critical role in improving 
performance reliability and in reducing human errors in order to provide a high 
quality of nursing care.
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case of hospital nurses. Evidence on the relationship between perceived organiza-
tional environment and performance reliability, and evidence on the comparison of 
the occurrence pattern of incident during 24 hours by organizational control mode 
were provided for predicting the occurrence of incident. Improvement of perceived 
organizational environment plays an important role to develop professional dis-
cretion and autonomy which leads to transformation of atmosphere or climate of 
organizational environment for overcoming specific threats or risks.

PerFOrMAnCe reLIABILITY

Performance reliability is influenced by the levels of perception and cognition of 
the work organizational environment. Performance reliability, precisely cognitive 
reliability, is predicted by evaluating the interaction between the intrinsic control of 
cognitive function at work and the extrinsic control of the work environment (Hol-
lnagel 1993, 1998). Human error is predicted by measuring the interaction between 
cognitive functions and work organizational control by using the theoretical model 
of contextual control mode of cognition (COCOM; Hollagel, 1993). According to 
the theory of CREAM (Cognitive Reliability and Error Analysis Method) (Hol-
lnagel, 1998), human erroneous actions are evaluated by the level of cognition on 
the work organizational environment including the technical environment. The 
level of cognition is measured by nine question items of the common performance 
condition (CPCs) (Hollagel, 1998), asking how do you cognize working conditions 
around you, such as 1) how do you cognize the adequacy of the organization, 2) 
working conditions 3) adequacy of the Man-Machine Interface and operational 
support, 4) availability of procedures/plans, 5) number of simultaneous goals, 6) 
available time, 7) time of day/circadian rhythm, 8) adequacy of training and prepara-
tion, 9) crew collaboration quality. The subjects are expected to select one of four 
answers, very efficient/efficient/inefficient/deficient. In this model, organizational 
control modes are divided into four, such as strategic, tactical, opportunistic and 
scrambled by the scores counted on two axes of improved reliability and reduced 
reliability assessed by the CPC. Human error can be predicted by classifying into 
organizational control mode. Weighing factors in estimating human error are 2.3E 
+01 in scrambled, 7.5E + 00 in opportunistic, 1.9E + 00 in tactical, and 9.4E-01 in 
strategic. The highest reliability is in the strategic control mode, while the lowest 
is in the scrambled control mode.

Perceived organizational environment plays a critical role in enhancing cognitive 
congruence and trust atmosphere among different disciplinary staff. Keeping good 
interpersonal relationship builds and enhances organizational resilience as well as 
organizational security, which leads to the reduction of incidental occurrence and 
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the improvement of performance reliability. Occurrence of human error relates with 
organizational climate or culture as well as a particular mismatch in a man-machine 
system, or a particular individual behavior.

CUrrenT STATUS OF PerCeIVeD OrGAnIZATIOnAL 
enVIrOnMenT ASSeSSeD BY THe CPCS

Most health care teams are organized by heterogeneous professional staff, e.g. 
medical physicians, clinical nurses, nurses’ specialists and other clinical special-
ists. Without a mutual understanding and trust among heterogeneous professional 
staff, team coherence cannot be maintained and empowered. Innovative actions can 
only be created in the work organization constituted by multi-disciplinary staff with 
autonomy and shared responsibility rather than by a homogeneous discipline. Each 
professional group has group objectives and strategic directions in performing their 
roles and work in a discretionary manner. Nurses in the mode of strategic control in 
Japan, however, are very few (0.8% in the averages of six hospitals) in accordance 
with our investigations as shown in Figure 1 (Saito, Ikeda and Seki, 2000, Saito, 
Inoue, Seki, 2005, Murakami, 2003, Murakami, Inoue and Saito,2007). The majority 
of nurses are in the mode of tactical (57.9%), which signifies 57.9% of the nurses 
are engaging in a given rule-based work and they do not have adequate latitude of 
their professional action. It may be very difficult for any professional staffs to take 
an autonomous action without the mode of strategic control. Nurse groups were not 
professional as far as we have surveyed in Japan

The roles of nurses in the hospital are crucial for providing the optimum care to 
the patients and are expected to be professional. Nevertheless, few nurses engage 
in the higher level hospitals with advanced technology in a strategic control mode. 
Most of them are placed in one of the subsystems in a hierarchical system. In spite 
of the assumption that they are decision-making professional staff, most of their 
work is subsidiary work ordered by some other professional who is in charge of 
medical diagnosis and treatment. Disturbances and incongruence still exist among 
heterogeneous professional workers in hospital settings, although they make ev-
ery effort to develop their careers and to share responsibility. Innovative hospital 
organization cannot be expected without appropriate transformation of the work 
organizational environment.
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COMPArISOn OF PerCeIVeD nUrSInG WOrK 
BY OrGAnIZATIOnAL COnTrOL MODe

Comparison was made in the regional healthcare sector in Japan by asking questions 
to 459 female registered nurses, 211 nurses engaging in the hospital affiliated to the 
university and 248 nurses engaging in the regional healthcare facilities. Their aver-
age ages are 25.8 ± 4.8 and 27.8 ± 5.8 in each hospital. Four factors extracted by 
Factor Analysis, i.e. the goal of organization, member resources, team resources and 
discretion of professional job were compared among three modes of organizational 
control, because the nurses in strategic control mode were not observed in the fields 
surveyed. Significant differences of factor loading among three modes of organiza-
tional control were observed in each factor, as shown in Figure 2. As we predicted, 
nurses’ professional roles and their works were significantly different among three 
modes of organizational control. The lowest factor loading was observed in the 
mode of scrambled, while the highest was in the mode of tactical.

Figure 1. Distribution of nurses’ perception on work organizational environment 
by the mode of organizational control
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COMPArISOn OF InCIDenT rATeS DUrInG 24 
HOUrS OF HeALTH AnD nUrSInG CAre WOrKS

The number of nurses who participated in this survey was 211. Reporting incidence 
was made for three weeks. Numbers of incident experience were 286 during three 
weeks, so that some had plural incident experiences and some were without any 
incident experiences. The highest rate of incident experience was observed in the 
morning period, between 9 to 11 AM in the mode of scrambled as shown in Fig-
ure 3. The reasons why higher occurrence happens in this period include: 1) the 
patients get out from their beds after taking breakfast to walk to the rest room, 2) 
nurses are changing work shifts. Each nurse is strictly required to exchange jobs 
without any delay or mistakes. 3) Surgical operation usually starts in this period. 
Nurses are required to send the patient to the operation room. An increasing trend 
of the rate was also observed in the modes of opportunistic and tactical, but in the 
mode of opportunistic, the trend was rather sporadic during 24 hours of working 
day. The incident rate in the mode of tactical was kept lower during 24 hours. Three 
characteristic occurrence patterns of incident experience were observed by cognitive 

Figure 2. Comparison of perceived nursing job by organizational control mode
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mode of organizational environment.
In the hospitals providing healthcare services for 24 hours, it has been reported that 

incident experience or accidental cases might happen in some specific periods during 
24 hours, such as in the exchange periods of nurses by work shift in the morning, and 
at midnight when the nurses in charge are very few to take care of all the patients 
in the ward. Higher rates of incident occurrence may be induced by stressful work 
conditions in the specific period during 24 hours. According to the surveys we made 
in the past, nurses’ perception on work organizational environment measured by the 
CPC’s gave significant effects on the occurrence of incident experience in addition 
with the reasons reported in the studies on industrial fatigue, such as work fatigue 
cumulated by night shift, by the continuation of difficult work, or by conflict among 
employees without any autonomy and so forth. Enhancement of work perception, 
job cognition in care-providing areas like healthcare sector, is of importance to keep 
a high quality of care. The relation between work stress and industrial accident has 
been studied and clarified by many researchers (Hashimoto,1984, Wickens, 1992, 
Hollnagel 1998, Endsley and Garland, 2000). Some characteristic occurrence pat-
terns induced by work stress and work conditions were reported in railway, airway 
operations and manufacturing plants, or sales and some service works

Figure 3. Average occurrence of incident rate during 24 hours by organizational 
control mode
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COMPArISOn OF reDUCeD reLIABILITY BY 
OrGAnIZATIOnAL COnTrOL MODe

It is really a surprise to find out the fact that very few nurses who perceived orga-
nizational environment under which they are working to be strategic, although the 
group of nurses is the largest among hospital professional staff groups and nurses are 
expected to be responsible in taking care of patients. Nurses have been placed still 
to be as one of the subgroups in the hospital organization. It is hard to say whether 
or not they are autonomous and professional groups with strategic goals for provid-
ing care to the patients. Comparison in this study was made among three modes 
of organizational control without the mode of strategic, i.e. among three modes of 
organizational control, scrambled, opportunistic and tactical. Significant differences 
(p<0.001) in reduced reliability of performance were observed among three modes 
as shown in Figure 4. To keep up higher reliability of performance, organizational 
environment is to be redesigned for nurses to enable them to perform their jobs in 
a tactical mode in this study, but hopefully in a strategic mode. The higher mode of 
organizational control is in the work environment, the lower numbers of the occur-
rence of erroneous action are assured.

Figure 4. Comparison of reduced reliability in work performance amoung four 
modes of organizational control perceived
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DISCUSSIOnS AnD IMPLICATIOn

Cognitive reliability and Organizational Competence 
for Overcoming Incidental Situations

Cognitive reliability of work organization plays critical roles in determining organi-
zational performance efficiency and effectiveness. It was predicted by our investiga-
tions on comparison of incident experience with reduced performance reliability that 
incident rates and performance reliability were influenced by cognition modes, such 
as three modes of perceived organizational environment, tactical, opportunistic and 
scrambled. To keep the perceptual level of organizational environment to be higher 
it is important to improve performance reliability and to reduce incident experi-
ence. In addition, with rule-based management which has been a major traditional 
management style, insight into current organizational environment and foresight 
in the future by strategic plan required in systemic management are inevitable to 
reduce incident experiences during work and to develop professional expertise and 
skills for nurses to provide the optimal care to the clients (Rouse, 1993, Tsuokas 
& Shepherd, 2004). The evidence provided in this Chapter suggests that work per-
formance is improved as the level of nurses’ perception on organizational control 
becomes higher. Quality of care work by nurses increases as the level of perceived 
organizational control increases, namely a positive relationship exists between qual-
ity of nursing care and perceived level of organizational environment. Risk sharing 
and improvement of work performance could be made by raising perceptual level 
of work environment in addition with compliance of nurses’ job duties. Cognitive 
reliability on hospital organizational environment is a key concept for hospital 
management by professional staff.

Characteristic distribution patterns of incident experience shown in Figure 3 sug-
gest that redesigning the work shift system in the morning was urgently required in 
order to reduce the occurrence of incident experience. In reducing incident experi-
ence in every work shift, keeping the higher level of perception on organizational 
environment is necessary in addition with technical support for redesigning the 
system of work shift, especially night shift. Redesigning of total organizational 
climate is also necessary to increase organizational competence for overcoming 
incidental situations.

Lack of Strategic Mode of Organizational Control

Most healthcare teams are organized by heterogeneous professional staff, e.g. 
medical physicians, clinical nurses, clinical specialists in nurses and physicians. 
Without mutual understanding and trust among heterogeneous professional staff, 
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team reciprocity is rarely maintained and empowered. The values could be gener-
ated and generalized in the work organization where each disciplinary staff acts in 
a discretionary manner. Nurses in the mode of strategic control, in reality, are very 
few in the hospitals we have surveyed, and the majority of them are in the mode of 
tactical control in which most of their work is given as a routine work or rule-based 
work they have to follow. It may be difficult for any professional staff to take an 
autonomous action without strategic control. The roles of nurses in the hospital are 
crucial for providing the optimum care to the patients. Nevertheless, there are few 
nurses who can take a professional action in a strategic control mode of organization. 
Most of the nurses who we surveyed are engaging in one of the sub-systems as a 
means of super-systems. Most of their work is subsidiary work ordered by some other 
professionals who are in charge of medical diagnosis and treatment. Disturbances 
and incongruence still exist among heterogeneous professional workers, although 
they make every effort to develop their careers and to share responsibility. Innova-
tive hospital organization cannot be expected without appropriate transformation 
of work organizational environment.

THe PrOBLeMS LeFT FOr FUrTHer STUDY

The above-description was quite limited in terms of the numbers of the hospital 
nurses we had surveyed. It is necessary in analyzing the larger group of sample in-
cluding clinicians, technicians and other healthcare staffs to classify the subjects into 
cognitive modes of the organizational environment before quantification, because, 
in reality, there are various types of work process and workers’ actions under the 
constraints of the workplace. Action processes might be different in the different 
professional disciplines in accordance with their roles and responsibilities, and the 
constraints of the organizational environment, such as organizational resources, 
the latitude of professional job, the time allowed, and so forth. Further survey in 
the future is required for the generalization of cognitive mode of organizational 
environment.

The problematic situations caused by human error may stem from cognitive 
misfit of work organization between external and internal cognitive world of the 
participants. It is, therefore, required that the participants are aware of the present 
situation and future perspectives of the organizational environment and to take action 
in changing work organization into an innovative and intelligent organization. In 
doing so, there are many problems left in the processes of service delivery, both at 
the individual and organizational levels to be continuously surveyed and identified. 
Transformation of organizational climate may be feasible to overcome specific threats 
or risks and to increase organizational flexibility or resilience. Work competence 
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in terms of enhancement of interpersonal relationship as well as improvement of 
technical skill, and work competence in terms of enlightenment of foresight and 
insight into the continuation of the past, the present and the future which are not 
simply the accumulation of knowledge in a particular discipline, skills or attitudes, 
is required in order to improve professional performance. Further studies in various 
fields are needed to know cognition congruence or misfit in various workplaces and 
to understand that interpersonal management competence and perception of strategic 
organizational control mode are enhanced by changing traditional organization into 
knowledgeable organization, which leads professional staff to be inspired to take 
a strategic action.

FUTUre DIreCTIOnS

enhancement of recognition as a Profession 
with Sense of OCB and CSr

Compliance with the work given is strongly kept in nurses’ minds, but the sense of 
organizational citizenship and social responsibility are quite inadequate for profes-
sional staff who are responsible for providing a high quality of care. Most of the 
nurses scarcely recognize how to behave as an organizational citizen with corporate 
social responsibility. The perceptual level of organizational environment is very low 
in the hospital nurses we surveyed, because of their educational background and 
generally inadequate training in the field. As mentioned in “Lack of strategic mode 
of organizational control”, they do not take a professional action for which they 
think they are confident Their attention to their work environment is not pertinent 
due to inadequate recognition to work environment and also due to inappropriate 
organizational environment, for instance, quite limited communication, specifically 
vertical communication with top management, or few safety nets which nurses can 
rely on. It seems that they do their job by just following the instructions given by 
their managers or superintendents.

By adopting some appropriate tools of knowledge management, traditional types 
of organizations can change into Ad Hoc types of organization where they can man-
age things more effectively, and where they can understand what is the OCB and the 
CSR. A nurse engaging in an healthcare organization is expected to be a professional 
staff by conducting knowledge management by values as well as management by 
objectives and management by instructions. Necessary steps for changing current 
organizations into knowledgeable organizations are required by continuing to re-
design the organization to be more effective to all the stakeholders.
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Work Shift Systems Change for reducing Human errors

As described in the case study in this chapter, the characteristic pattern of incident 
occurrence during 24 hours was identified, and redesigning work shift systems is 
required in considering the occurrence of incidence, work flow during 24 hours, 
and also manpower and management resources. The work shift systems operated 
in the hospital surveyed can be to change into more flexible and knowledgeable 
systems. Intensive countermeasures in parallel with applying appropriate knowledge 
management methodologies are placed on the particular work periods where higher 
rates of human error are observed for improving work performance as well as quality 
of service Flexible and continuous change of organizational culture is expected in 
coping with complex and unanticipated demands in the future.
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Chapter 12

Roles of Interpersonal 
Relationships in 

Improving Organizational 
Performances in the 

Case of Hospital Nurses
Murako Saito

Waseda University, Japan

ABSTrACT

In this chapter, a comparison of organizational performances representing team 
reciprocity, communication accuracy, and performance reliability was made with 
participants’ competence of emotional regulation, communication type, and also 
with the appreciation level of professional work based on our empirical studies on 
healthcare organization. The results in case study 1 suggest that team reciprocity 
is significantly influenced by the type of communication, face–to–face (FTF) and 
computer mediating communication (CMC). The results in case study 2 suggest that 
interpersonal relationship management played important roles in giving critical ef-
fects on organizational performance of team reciprocity, communication accuracy, 
and performance reliability. The results in case study 3 suggest that appreciation 
degree of team and organization goals gave significant effects on team reciprocity 
and performance reliability. Causal relationships among structural variables on work 
environment, communication, and organizational performances in case study 1, and 
causal relationships among work demand, organizational environment, and fairness 
in case study 3, were discussed. Quality of healthcare evaluated by organizational 
performance is influenced by the condition of how interpersonal relationship plays 

DOI: 10.4018/978-1-60566-284-8.ch012



Roles of Interpersonal Relationships  173

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

InTrODUCTIOn

Improvement of quality of care (QOC) has been the major goal in healthcare system 
redesign. The participants of healthcare organizations; care-providers, care-receivers 
and their families are also the evaluators of the healthcare system at each point. 
Hence, there are various interpretations of the information presented and of the 
events interfaced by these participants. Serious misunderstanding of concepts or 
terms occurs among people. It is very difficult to adjust the occurrence of cogni-
tive misfits among the participants of the organization. The decrement of the QOC 
is mainly induced by inadequacy of organizational alignment, by misalignment of 
organizational work condition, inappropriate application of knowledge, skills and 
attitudes of the participants (Saito, Ikeda, Seki, 2000, Saito, Inoue, Seki, 2004). 
Interpersonal relationship in the organizational environment of the workplace gives 
critical effects on human action.

Human performance is an outcome of the controlled use of human competence 
adapted to the requirement of the situation (Hollnagel, 1993, 1998, Rasmussen, 
1994, Reason, 1997). The binary classification as to whether the task will succeed 
or fail by measuring erroneous action, therefore, is too simple for identifying the 
occurrence of incidental action influenced by a changing work environment. Most 
of the inappropriate and erroneous actions causing decrement of organizational 
performance are, however, due to misalignment of interpersonal relationship. Re-
designing organization in parallel with technological development is needed for 
improving the QOC in a healthcare organization. Organizational transformation 
needs to be redesigned into the organization in which the atmosphere becomes 
a vivid and vigorous climate, and interpersonal relationship turns out to be more 
transparent and trustworthy.

The QOC, both in appropriateness of caring and in security for patients depends 
on the level of healthcare staff’ cognition or appreciation of the work environment. 
It is of importance, therefore, to align an appropriate organizational environment, 
its climate or culture, providing a life long learning atmosphere to inspire individual 
awareness and also to create organizational knowledge. Redesigning of a work 
organization is required to provide an appropriate and reliable climate in which 
accurate information on patient care and security can be shared among heteroge-

a role in managing emotional regulation, communication, and appreciation of the 
work environment. Most of the organizational issues are related with loss of con-
fidence and trust among the participants of the organization, which stems largely 
from inappropriate alignment of interpersonal relationships.
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neous disciplines. This Chapter is organized into three parts, first, explanations on 
the parameters used and on methods are given, second, the analytical results as 
empirical evidence in case study 1, 2 and 3 are provided, and third, discussion and 
implications of team reciprocity by communication type, communication accuracy 
and performance reliability by emotional regulation, and team reciprocity and per-
formance reliability by the degree of appreciation are stated.

eXPLAnATIOn On PArAMeTerS USeD AS CrITerIA

Team reciprocity / Team Coherency

Team reciprocity was measured by using the team-member exchange construct 
(TMX) developed by Seers, 1989, Seers, Petty, and Cashman, 1995, which was 
designed to asses employees’ exchange relationship to the peer group as a team. The 
TMX assesses the reciprocity among team members with respect to the member’s 
contribution of ideas, feedback and assistance to other members, constituted by 34 
questionnaire items with a 5-point scale, as -2, -1, 0, +1, and +2 respectively. Team 
reciprocity was used for assessing organizational performance in our empirical 
studies.

Communication Accuracy and Team Member resources

Regarding communication accuracy, communication accuracy-1 which means 
that problem-solutions were made immediately and at the place occurred, and 
communication accuracy-2 which means to take time for confirmation on patient 
care information, were extracted. Regarding team member resources, specialist’s 
decision-making and job decision-making representing team member resources-1 
and -2 respectively were obtained as latent factors extracted from self-administered 
questionnaires we had prepared for our studies.

Performance reliability

Performance reliability was measured by using the scores of the CPC’s (Common 
Performance Conditions, developed by Hollnagel,1998), composed by nine condi-
tions, such as (1) adequacy of organization (2)working conditions (3)adequacy of 
MMI (Man-Machine Interface) and operational support (4)adequacy of procedure 
(5)number of simultaneous goals (6)available time (7)time of day (8)adequacy of 
training and experience (9)crew collaboration quality, with a three or four-point 
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scale in each condition. Occurrence of human error can be predicted by the score 
of the CPC’s.

PerFOrMAnCe COMPArISOn

Performance comparison was made by communication type, by emotional regula-
tion and by appreciation degree.

Communication Type

Communication type may be different depending upon academic disciplinary fields 
and in the process of their work in organization, and also in actual situations they 
may encounter in their practices. Communication among the participants plays 
a critical role in improving work efficiency and effectiveness in organizational 
environment. Different types of communication among various disciplines were 
found in our empirical studies in the past and two types of communication were 
identified, such as computer-mediated communication (CMC) and face-to-face 
communication (FTF).

emotional regulation

Emotional regulation plays a decisive role in fostering a dynamic collaboration type 
of care. Job competence of emotional regulation is a learned capability based on 
emotional intelligence that results in outstanding performance. Emotional compe-
tence is a learned ability which is classified into self-awareness, self-management, 
social awareness and interpersonal relationship management, according to emotional 
intelligence (EI) developed by Boyatzis, Goleman and Rhee 2000, Cheniss and 
Goleman 2001. Our study suggests that the regulations in social awareness and 
in interpersonal relationship management had strong effects on the performances, 
such as performance reliability, accuracy of communication, development of team 
and member resources (Murakami, 2005Saito, Inoue, Seki, 2004, Saito, Watanabe, 
Murakami, Karashima,2005, Saito, Murakami, Karashima,2007). Emotional regula-
tion is an important modulator for the improvement of the QOC

Appreciation on Work environment

The theories on the continuous or recursive process of organizational learning in 
the field we have referred to in our surveys are appreciation system theory (Vick-
ers, 1965, 1983), soft systems methodology (Checkland,,1993, Checkland and 
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Holwell,1998, Checkland and Scholes,1999), and knowledge creation process 
(Nonaka, and Takeuchi, 1995, Nonaka and Nishiguchi, 2001) The authors found 
that the essence of Vickers’ theory was quite similar to the ‘pure experience’ which 
emerged in the practical field and which was the essence of Nishida’s theory on 
inquiry into the good (Nishida, 1911, 1990). Many models of appreciation processes 
are reported, such as the seven stages of internal and external thinking process in soft 
system methodology (Checkland, 1993), four stages of socialization, externaliza-
tion, combination and internalization in knowledge creation process (Nonaka and 
Takeuchi,1995) and many other processes have been reported by the researchers in 
the past (Deming, 1982, Probust and Gomez, 1992, Maruyama, 1992, 1994, Minger 
and Gill, 1996, Gomez, 1999, Kaplan and Norton, 2006). In this chapter, the degree 
of appreciation rather than the recursive process of appreciation is focused on in 
order to assess human performance at the level of individuals and collectives.

MeTHODS

Subjects Surveyed

Three studies carried out in a local hospital and national hospitals were selected for 
this paper to explain the effect of interpersonal relationship, communication and 
emotional types on organizational performances. The subjects surveyed in case study 
1 were 360 nurses engaging in national hospital, their verage ages ± SD were 25.7 
± 5.8. The subjects surveyed in case study 2 were 248 national hospital nurses. The 
subjects surveyed in case study 3 were 175 nurses engaging in local hospital, their 
average ages ± SD were 32.1± 9.1.

Survey Methods

The self-administered questionnaires were prepared for the surveys on organi-
zational climate made in the past. The questionnaires we made consisted of 38 
question items with a 4-point scale. The questionnaires on communication are 40 
items with a 4-point scale, nursing care work of 36 items with a 4-point scale, and 
some questionnaire items for job appreciation on each disciplinary goals, teamwork 
goals and organizational goals. Team reciprocity consisting of 10 question items 
developed by Seers (1989), emotional intelligence competence consisting of 21 
question items developed by Boyatzis, Goleman, and Rhee (2000) were applied. 
Performance reliability was measured by using the scores of the CPC’s (Common 
Performance Conditions developed by Hollnagel,1998), composed of nine condi-
tions, such as (1) adequacy of organization (2)working conditions (3)adequacy of 
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MMI (Man-Machine Interface) and operational support (4)adequacy of procedure 
(5)number of simultaneous goals (6)available time (7)time of day (8)adequacy of 
training and experience (9)crew collaboration quality, with a three or four-point 
scale in each condition.

COMPArISOn OF TeAM reCIPrOCITY 
BY COMMUnICATIOn In STUDY 1

Communication was classified into two types, the face-to-face type (the FTF, n=104) 
and the computer-mediated communication (the CMC, n=90). Figure 1 showed 
significant difference between two communication types of the CMC and the FTF 
by using two latent factors extracted by Factor Analysis, such as team member 
cooperation and the effectiveness of multi-disciplinary conferences representing 
team reciprocity. Both in team member cooperation and effectiveness of multi-
disciplinary conferences, the FTF communication was positively perceived more 
than the CMC. The CMC is generally accepted as an efficient communication tool, 
and the FTF is more effective to enhance team reciprocity.

The causal relationship (GFI=0.946, AGFI=0.892, RMR=0.032) among or-
ganizational climate, communication, team reciprocity in the FTF was shown in 
Figure 2. The exogenous variable(ξ1) of frequency in communication representing 
communication gave significant effect(γ=0.48, p<0.01) on a good atmosphere for 
exchanging ideas and the experience representing organizational climate(η1) and 

Figure 1. Team reciprocity by communication type
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Figure 2. Causal relationship among organizational climate, communication, team 
reciprocity in FTF type

Figure 3. Causal relationship among organizational climate, communication, team 
reciprocity in CMC type
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then this endogenous variable integrated as tacit knowledge(η1) which gave sig-
nificant effect (β=0.39, p<0.01) on team cooperation representing team reciprocity 
as criterion variable(η2).

The causal relationship (GFI=0.917, AGFI=0.834, RMR= 0.049) among or-
ganizational climate, communication, team reciprocity in the CMC was shown in 
Figure 3. Two exogenous variables(ξ1,ξ2) as explicit knowledge gave each direct 
effect (γ=0.39, p<0.01, γ=0.36, p<0.01) separately, discretely on team cooperation 
representing team reciprocity as an endogenous variable(η1).

COMMUnICATIOn ACCUrACY, MeMBer AnD TeAM 
reSOUrCeS AnD PerFOrMAnCe reLIABILITY BY 
eMOTIOnAL reGULATIOn In CASe STUDY 2

The scores of interpersonal relationship management were obtained from the 
questionnaire inventory of Emotional Intelligence Competence (EIC) developed 
by Boyatzis, Goleman, Rhee, 2000. According to Cherniss and Goleman, 2001 as 
the developer of the EIC, the framework of the EIC consists of four conceptual 
domains, self-awareness, social awareness, self-management and relational man-
agement. According to our studies, performance reliability of care-providers was 
given significant effect by relational management competence through communi-
cation accuracy as mediators (Murakami, 2005, Saito, Murakami and Karashima 
2007). Comparison of communication accuracy, member and team resources and 
performance reliability between the higher and the lower score groups of relational 
management competence was shown in Figure 4, Figure 5 and Figure 6. Significant 
differences were obtained between the higher and lower score groups. The results 
suggested that the difference in healthcare service was induced by management 
competence of interpersonal relationship.

Significant differences between two groups of the higher and the lower score 
of relation management competence were observed as shown in Figure 4 and 
Figure 5. Two factors shown in Figure 4 are the timely solution of the problem or 
problems-solution immediately after occurrence as communication accuracy-1, and 
confirmation on patient care information as communication accuracy-2. Two factors 
shown in Figure 5 are specialist’s decision-making or decision-making based on 
each discipline as member resource-1 and job decision as member resources-2.

Two performance reliability scores shown in improved reliability and reduced 
reliability in care performance which were measured by using the CPC’s developed 
by Hollnagel,1998 were also a significant difference between two groups of the 
higher and the lower score of relationship management competence as shown in 
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Figure 4. Comparison of communication accuracy between the higher and the lower 
groups of interpersonal relationship management (N=124)

Figure 5. Comparison of team member resources between the higher and the lower 
groups of interpersonal relationship management (N=124)
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Figure 6. Intangible assets embedded in organization, such as management compe-
tence of interpersonal relationship play critical roles in improving care performance 
reliability.

COMPArISOn OF TeAM reCIPrOCITY AnD PerFOrMAnCe 
reLIABILITY BY JOB APPreCIATIOn In CASe STUDY 3

Classification of Appreciation on Team 
and Organizational Goals

Subjects of 175 hospital nurses were classified into two groups, i.e. the higher and 
the lower groups in the appreciation level of disciplinary goal in the individual, 
team goals and goal achievement of organization. As shown in Figure 7, significant 
difference between two groups was observed in terms of the goals in the discipline, 
team goal and goal achievement in organization (Saito, Murakami, Nishiguchi, 
Seki, 2006). In the higher group, Group 1, the degree of appreciation in achieving 
disciplinary goal appeared slightly higher than the appreciative degrees in team 
goal and organizational goal, while in the lower group, Group 2, the degree of 
disciplinary goal appeared slightly lower than the degree of appreciation in team 
goal and organizational goal. These results suggest that development of individual 

Figure 6. Comparison of performance reliability between the higher and the lower 
group of interpersonal relationship management
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disciplinary knowledge and skills seem important for professional workers like 
nurses in the higher level of appreciation, while the nurses in the lower level of 
appreciation seem uninterested and nonchalant to individual development and also 
in the achievement of team and organizational goals.

Comparison of Team Coherence, Performance 
reliability between Two Groups

Organizational performances, such as team coherence or team reciprocity and 
performance reliability as two important indicators assessing organizational per-
formance, were compared between two groups clustered by appreciation on team 
and organization goals as shown in Figure 7.

As shown on Figure 8, organizational performances represented by team coher-
ence and performance reliability significantly (P<0.01) differed between two groups 
of the higher and the lower groups in appreciation, i.e. Group 1 and Group 2. Nurses 
in Group 1 are expected to provide care with security and safety mind more than the 
ones in Group 2. Incidence experience and accidental occurrence caused by human 
error is predicted by performance reliability according to the CREAM (Cognitive 
Reliability and Error Analysis Method) (Hollnagel, 1998) Average weighing fac-
tors of error occurrence for four control modes of organization, such as scrambled, 
opportunistic, tactical and strategic are 2.3E+01, 7.5E+00, 1.9E+00, and 9.4E-01.

Nurses in Group 1 who marked higher factor loadings in team reciprocity are 
able to maintain better interpersonal relations among team members than the ones in 

Figure 7. Clustering nurses by the degree of appreciation on goals
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Group 2. Group 1 might be engaging in a recursive process of organizational learn-
ing for keeping team coherence and performance reliability to be higher. Individual 
and organizational performance in Group 1 might be leveraged by communication 
through organizational learning and might be more effective and cooperative than 
in Group 2.

Comparison of Multiple Causal relationship 
between Two Groups

Causal relationship in the lower group was constructed by the factors representing 
physical and extrinsic factors, such as work time, frequency of patient visit for 
caring, while causal relationship in the higher group was constructed by the fac-
tors representing intrinsic factors, such as work discretion, mutual understanding, 
work cooperation. As shown in Figure 9, the meanings of structural variables on 
work demands, organizational environment and fairness evaluation were different 
between the two groups. Work cooperation representing work demand(ξ1) and 
team work atmosphere representing organizational environment(η1) in Group 1 of 
higher appreciation linked to criterion variable of fairness representing evaluation 
of individual effort(η2), while in Group 2 of lower appreciation, working time and 
time for patient care representing work demand (ξ1) and organizational environment 

Figure 8. Comparison of organizational performance, such as team coherency, 
performance reliability between the higher and the lower in appreciation of orga-
nizational goal
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(η1)linked to criterion variable of overall evaluation of hospital(η2). These linkages 
were testified to by good fit index (GFI=0.968, AGFI=0.903, RMR=0.024 in Group 
1, GFI=0.931, AGFI=0.825, RMR=0.018 in Group 2). Direction and strength in 
causation among three variables, such as work demand, organizational environment 
and fairness as criterion variable, and also the meaning of the structural variables, 
were different between the two groups.

In a healthcare organization structured by multi-disciplinary staff, appreciation 
settings vary and are unlimited in individual rhetoric in the practical field, so that 
each member is required to be aware of the problematic situation precisely and in 
time, and also to make the effort in sharing the outcomes responsibility. It is difficult 
to keep higher consciousness and appreciation of organizational context, attribut-
ing meaning to perception in the field without adequate communication and good 
interpersonal relationship.

Significant difference in organizational performance was observed between 
two groups, the higher and the lower group of appreciation on work environment. 
Higher organizational performances of team reciprocity and performance reliability 
were observed in the group with the higher level of appreciation on organizational 
context.

Figure 9. Causal relationship among environment, work demand, and evaluation 
fairness in the higher and the lower group in work appreciation
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DISCUSSIOnS AnD IMPLICATIOn

Team reciprocity by Communication Type

We have identified two types of communication of the FTF and the CMC. Each 
has specific characteristics and plays an important role in providing care. Team 
reciprocity which is important to facilitate organizational knowledge and to develop 
interpersonal relationship management was higher in the FTF than in the CMC. 
In the FTF type, team reciprocity had a significantly integrated effect through 
communication among team members in a reliable atmosphere of organizational 
climate, while in the CMC, each predictor played discrete and independent roles 
on team reciprocity. This result suggests that transmission of explicit knowledge is 
independently and efficiently made by the CMC, while in the FTF communication, 
interpretation or understanding of tacit knowledge as well as explicit knowledge is 
recursively integrated to create organizational knowledge.

Communication Accuracy, Performance 
reliability by emotional regulation

Interpersonal relationship management competence which is one of four competen-
cies for evaluating emotional intelligence competence, and which is an important 
intangible asset, plays a critical role in improving quality of team care. Evidence 
in this chapter suggests that communication accuracy, member resources, team re-
sources and also human performance reliability were dependent upon interpersonal 
relationship management competence. Professional workers are required to control 
their work and to develop their knowledge, skills, attitudes and other characteristics 
for improving communication accuracy and performance reliability. In so doing, 
interpersonal relationship is enhanced in a recursive learning process with explicit 
and implicit knowledge, i.e. in the process of knowledge creation, and work or-
ganizational climate is constructed to be more transparent and responsible to the 
changing local needs by enhancing both types of communication and by developing 
their competence of interpersonal relationship management.

Team reciprocity and Performance reliability 
by the Degree of Appreciation

The degree of appreciation on the organizational context gave significant effect on 
team coherence, performance reliability and fairness perception. The higher degree 
of appreciation on organizational environment played a significant role in keeping 
higher perception of team reciprocity and performance reliability. Multiple causa-
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tion between the higher and lower groups of appreciation differed in the intensity 
and direction of causation among three variables of work demand, organizational 
environment, and fairness perception. In the higher group of appreciation, work 
cooperation and understanding among staff led to the acceptance of equity of evalu-
ation and maintaining pride in the work, while in the lower group of appreciation, 
working time, time required for patient care are strongly related to the overall or 
vague feeling of fairness. Evidence in this chapter suggests that having higher ap-
preciation was required for approaching the substantiality of the cognitive world, 
while having lower appreciation means just following daily work without any 
development and autonomy.

FUTUre DIreCTIOn

Improvement of quality of care (QOC) has been a major goal in the healthcare sys-
tem redesign. Care is a catalyst for changing organizational performance in terms 
of quality and security. Caring plays a critical role in innovating the healthcare 
organization. Work complexity due to the advancement of information technology 
(IT) requires healthcare workers to endeavor to enhance team reciprocity for im-
provement of QOC and performance reliability. Appropriate care to clients could 
hardly be maintained without strategic team reciprocity which is enhanced by means 
of communication style, communication accuracy and appropriate appreciation on 
team and organization goals. Adequate interpersonal relationship which is a key 
factor in knowledgeable or intelligent organizations play a crucial role in provid-
ing good care to meet the clients’ need. Innovative organizational environments 
are aligned and enhanced by the enhancement of human relationship competence 
underpinned by advanced IT.
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Chapter 13

Interference of Mood 
States at Work with 

Perceived Performance, 
Perceived Efficacy, and 

Perceived Health
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ABSTrACT

The competencies of self-management and interpersonal relationship manage-
ment play a crucial role in improving individual and organizational performance. 
Interference of mood states at work with perceived performance, perceived efficacy, 
and perceived health of individual workers needs to be clarified in redesigning 
an organizational environment which has an effect on enhancing the competence 
of individual self-management and interpersonal relationship management. This 
chapter provides some evidence on the relationship of mood states at work with 
perceived performance, perceived efficacy, and perceived health of the workers 
employed in beverage manufacturing plants and lapping chemicals manufacturing 
plants. The perceptions of performance, self-efficacy, and health status significantly 
differed among mood states at work. Vigorous mood at work gives positive effect 
on work perception which in turn leads to the enhancement of work ability and 
of interpersonal management competence. Vigorous mood at work gave effective 
power in changing organizational environment and in building in credibility among 
the participants, which promises a gain in intangible human assets in addition to 
tangible and extrinsic assets in redesigning innovative organization model.
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InTrODUCTIOn

Organizational management competencies are required for maintaining good in-
terpersonal relationship in the advanced technological environment and for coping 
with the complexity in changing organizations and the diversity of social demands. 
The competencies of self-management and interpersonal relationship management 
play a crucial role in fostering human adaptability and in improving individual and 
organizational performance. Experiences of interpersonal relationship at work also 
play important roles in enhancing the values on work consciousness, mood states at 
work, members’ work attitudes in addition to technical knowledge and skills in the 
course of the recursive organizational learning. Focus on organizational climate or 
culture has been the concern of many recent studies on organizational management. In 
a good atmosphere of work environment, especially organizational culture appreciated 
by all the participants, organizational performance is improved and a credibility is 
more smoothly built on among the participants, while erroneous actions, accidental 
occurrences, or withdrawal attitudes are more easily controlled than in the organiza-
tions without a good atmosphere to all the stakeholders (George and Jones, 1996, 
1997, Schmitt and Chan, 1998). The participants in an organization are expected to 
take the initiative and act as a leader in developing both themselves and coworkers 
and in building the bond to collaborate with team members for providing a higher 
quality of service. Having shared goals among organizational participants harnesses 
their motivation as well as their volition, and generates their performances to assure 
a competitive advantage in coping with the turbulence in society (Schwalzer, 1996, 
Senge, 1990, Barrett, 2006, Gottschalg and Zollo, 2007)

This chapter is focused on the interference of mood states at work with per-
ceived performance, perceived efficacy and workers’ perceived health and also on 
causal relationship among structural variables in the case of workers engaging in 
manufacturing plants. Empirical evidence in this Chapter provides future directions 
on changing organizational climate or culture for workers to continue to work in a 
good mood, which leads to the assurance of competitive advantage.

MeTHODOLOGY FOr THe InVeSTIGATIOnS

Theoretical Backgrounds

As to emotional regulation competencies representing recognition of self and others’ 
competences, the competences of self management and interpersonal relationship 
are important factors in controlling mood states at work and in improving the qual-
ity of care (QOC). Our studies in the healthcare sectors suggest that a collaboration 
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type of care categorized by two axes, i.e. the axis of group level and the axis of 
degree of care, plays an important role in improving the quality of team care and 
also organizational performances in comparison with three other types of care, 
egoistic, specialist, and bureaucratic types of care (Saito, Murakami, Karashima, 
2007). In order to identify the important role of a dynamic collaboration type of 
care, mood states at work, perceived efficacy and perceived performance were 
placed as moderators or mediators, and perceived health as a criterion as one of the 
study hypothetical models in our studies. Our studies in the past suggested that job 
consciousness, emotional states at work, individual and organizational performances 
gave critical effects on occupational health status (Saito, Ikeda, Seki.2000, Saito, 
Konishi, Seki 2000). One of the theoretical images is illustrated in Figure1. This 
article describes classification of mood state at work, and the relation of mood state 
at work with perceived performance, perceived self-efficacy and perceived health 
status, and finally covariance structure model analyzed by using three variables, 
interpersonal communication, job demand and job control. The evidence provided 
in this chapter is very useful and gives some clues when preparing knowledge 
management process in the workplaces.

MeTHODS

The four kinds of questionnaires used in Study I and Study II include:

1.  The profile of mood states (POMS) developed by McNair, Lorr, and Droppleman 
(1971) which was applied in investigations as to the measurement of mood 
states at work. The questionnaire of the POMS has 65 question items with 

Figure 1. Hypothetical model of the relation between work environment and per-
ceived health moderated or mediate by mood state work, self-efficacy and perceived 
health
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5-point scale and is evaluated by six T-values, such as tension and anxiety 
(T-A), depression- dejection (D-D), anger-hostility (A-H), vigor (V), fatigue 
(F) and confusion(C).

2.  Perceived health status was measured by applying the Todai Helath Index 
(THI) developed by Suzuki,S. Aoki,S. and Ynai,H.,1976, Suzuki,S. and 
Roberts,R.E.(1991) . Perceived health status was depicted as a radar chart consti-
tuted of 12 scale values, vague complaints(SUSY), respiratory(RESP), eye and 
skin(EYSK), mouth and anal(MOUT), digestive(DIGE), irritabilities(IMPU), 
lie scale(LISC), mental instability (MENT), depressiveness(DEPR), 
aggressiveness(AGGR), nervousness(NERV) and life irregularity(LIFE). In 
addition to the pattern of health structure, health level was also diagnosed by 
using DF values (discriminant function values) for psychosomatics, for neurot-
ics and for schizophrenics. The larger the DF value, the greater the probability 
of disease.

3.  The questionnaire on self-efficacy was prepared for the survey by referring to 
a 20-item perceived self-efficacy developed by Schwalzer (1993, 1996).

4.  Perceived performance was measured by actuality/potentiality (Beer, 1979, 
Flood, 1993, Espejo, Schumann, Schwaninger and Bilello,1996). Actuality is 
the current achievement with existing resources within existing constraints. 
Potentiality is what could be achieved by developing resources and removing 
constraints.

Subjects Surveyed in Study I and Study II

Survey subjects in Study I were 488 male workers engaging in beverage manufac-
turing plants located in four different areas in Japan. Average age of the workers 
surveyed and standard deviation are 44.7 ± 8.2 (Saito, Ikeda and Seki,2000). The 
subjects in Study II were 361 male workers engaging in a lapping chemical manu-
facturing plant located in Kanto district in Japan (Saito, Konishi and Seki, 2000, 
Saito, Inoue, Seki, 2002)

CLASSIFICATIOn OF MOOD STATeS AT WOrK

Subjects were classified into four groups, Group 1(n=158), Group 2(n=150), Group 
3(n=47) and Group 4(n=133) in Study I) as shown in Figure 2, and into two groups 
in Study II, Group C (n=105) and Group D (n=101) as shown in Figure 3. Asym-
metrical pattern of mood states at work measured by the POMS was observed be-
tween Group 3 and Group 4 in Study I. The T-values of vigor (V) were apparently 
lower in comparison with other five T-values, T-A, D-D, A-H, F and C in Group 3 in 
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Study I and in Group D in Study II. Significant differences (P<0.01) were observed 
in six kinds of T-value among Groups in Study I and Study II.

Figure 2. Clustering of mood states at work, T-values variation of POMS among 
4 groups clustered

Figure 3. Clustering of mood states at work, T-values variation of POMS among 2 
groups selected as the upper ¼ (Group C) and the lower ¼ (Group D)
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PerCeIVeD PerFOrMAnCe BY MOOD STATeS AT WOrK

Perceived performance was compared among four Groups in Study I. A signifi-
cant difference (F (3, 484) = 21.54, P<0.01) was observed among four Groups as 
shown in Figure 4. Perceived performance (PP=actuality/potentiality) in Group3 
appeared the lowest among four Groups, while perceived performance in Group 4 
was the highest as shown in Figure 4. This study suggests that mood states at work 
have a significant effect on perceived performance. Perceived performance was 
significantly different (P<0.01) between some workers of Group 3 who engage in 
aseptic environment provided with the appliances of advanced technology and some 
others of Group3 engaging in traditional non-aseptic automated work environment. 
It was suggested that the work environment might give critical effect on workers’ 
mood states at work. The relationship between physical environment changed by 
advanced technology and perceived performance was left for further study due to 
the limitation of subject number at that time of investigation. Few operators are in 
the most advanced technological environment because of full automation.

PerCeIVeD eFFICACY BY MOOD STATeS AT WOrK

As shown in Figure 5, a significant difference (F (3, 484) = 11,61, P<0.01) of 
perceived self-efficacy extracted by PCA was observed among four groups. Factor 
scores were below 0, i.e. -0.15 in groups 1, -0.09 in group 2 and -0.34 in group 3, 

Figure 4. Perceived performance among four groups
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the lowest in group 3, while in group 4 the score was +0.41. A significant difference 
was also observed between aseptic and non-aseptic lines in group 3. The scores 
of perceived self-efficacy and perceived performance of the workers engaging in 
non-aseptic lines were significantly lower than those in aseptic lines in group 3. 
These results suggest that the conditions of work environment controlled by ad-
vanced technologies have an effect on the workers. The effects on workers have 
been neglected in large industries, but are required consideration for avoiding the 
decrement of performance, or withdrawal attitudes.

HeALTH STrUCTUre AnD HeALTH LeVeL 
BY MOOD STATeS AT WOrK

Perceived health status was depicted as a radar chart constituted of 12 scales, such 
as vague complaints(SUSY), respiratory(RESP), eye and skin(EYSK), mouth and 
anal(MOUT), digestive(DIGE), irritabilities(IMPU), lie scale(LISC), mental instabil-
ity (MENT), depressiveness(DEPR), aggressiveness(AGGR), nervousness(NERV) 
and life irregularity(LIFE) as shown in Figure 6 and Figure 7. In Group3 in Study 
Iand Group D in Study II, a deviated pattern of health structure, characteristically 
deviated in the scales of DEPR and MENT appeared in comparison with other 
Groups. The least deviation in the standard health pattern of Japanese workers was 

Figure 5. Perceived self-efficacy among four groups in Study I
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seen in Group 4 of which T-value of Vigor was the highest among four groups, and 
DF values for diagnosing of psychosomatics, of neurotics and of schizophrenics 
were the lowest among four groups. Group 3 was the highest probability of psy-
chosomatics, neurotics and schizophrenics. As also shown in the lower space of 
Figure 6, a significant difference in discriminant diagnosis of perceived health level 
was obtained among four groups (F(3,484)=18.72, P<0.01). The highest level of 
perceived health was in group 4 and the lowest was in the group 3. The larger the 
DF value, the greater the probability of disease. The largest deviation of perceived 
health structure and the highest probability of disease were observed in group 3. 
The deviation pattern on the radar chart obtained in this study was similar to those 
previously reported (Saito et al., 1991, Saito, 1991, Saito and Seki, 1998).

In Study II, the health structure of Group D was significantly deviated especially 
in the scales of DEPR and MENT, and DF values in Psychosomatics and neurotics 
were significantly higher than those of Group C. Mood states at work play a decisive 
role in improving perceived health.

Significant differences among four groups of mood states were observed in per-

Figure 6. Radar graph composed of 12 scales and discriminate diagnosis of per-
ceived health among four groups in Study I
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ceived performance, perceived efficacy and perceived health. Perceived performance, 
perceived efficacy and perceived health were interrelated and enhanced with higher 
vigorous mood and with lower mood states of T-A, D-D, A-H, F and C as observed 
in Group 4. In the group 3 in which the lower value of vigorous mood and the higher 
values of the other five mood states are observed, perceived performance, perceived 
self-efficacy were decreasing, and perceived health was deteriorated. These results 
suggested that an asymmetrical interference of mood states with perceptions of 
performance and efficacy and health was observed between group 3 and group 4, 
and that vigorous mood plays an important role in promoting an adaptive level of 
the job environment. Two types of workers engage in manufacturing plants, one 
type of worker accepts a controlled environment which is aseptic or coercive envi-
ronment by advanced technology, the other type of worker feels isolated and tends 
to lose motivation. Appropriate allotment of work is needed for workers to keep a 
vigorous mood at work and a higher level of perceived health.

Figure 7. Radar graph composed of 12 scales and discriminate diagnosis of per-
ceived health among two groups in Study II
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COVArIAnCe STrUCTUre MODeLS

Three variables, interpersonal communication, job demand and job control rep-
resenting work environment of exogenous construct extracted by FA, and four 
endogenous variables obtained by PCA were hypothetically linked and analyzed. 
Four kinds of structural models were selected for explaining the causal relationship 
of the variables as shown in Figure 9.

Model 4 of moderated effect model in which the mood-state was dealt with as an 
exogenous variable was adopted as the most appropriate linkages to explain the real-
ity of the work environment in terms of accountability (goodness of fit, GFI=0.93), 
stability (adjusted goodness of fit, AGFI=0.900) and residuals (RMR=0.044) among 
four hypothetical models obtained by Covariance Structure Analysis (CSA). This 
result suggested that these exogenous variables gave an effect on perceived perfor-
mance or perceived self-efficacy and simultaneously perceived health. The mood 
states representing T-A, D-D, F and C gave direct and indirect effects on perceived 
health.

Figure 8. Cause-effect relation by CSA in Study I
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DISCUSSIOn AnD LIMITATIOnS

1.  Significant differences in perceived performance, perceived self-efficacy and 
perceived health were observed between group 3 and 4 in which mood states 
at work are asymmetric. Higher perceived performance, higher perceived self-
efficacy, higher perceived health level were observed in group 4 in which the T 
values of mood states at work were significantly higher in V. and significantly 
lower in T-A, D-D, A-H, F and C, while in group 3, a lower perceived perfor-
mance, perceived self-efficacy and perceived health were observed, and the T 
values of mood states at work were lower in V. and higher in T-A, D-D, A-H, 
F and C. Mood status at work plays a crucial role in controlling perceived 
performance, perceived self-efficacy and perceived health. A vigorous mood 
state at work acts an important role in increasing perceived performance and 
promoting perceived health level.

2.  A causation model with four exogenous variables (mood state, interpersonal 
relation, job demands and job discretion) and two endogenous variables (per-
ceived performance and perceived health) was finally adopted as the most 
valid and stable model in comparing the four models selected by Covariance 
Structural Analysis. Perceived performance and perceived health were con-
strained by the states of the mood on the job. These results suggest that ef-
fective management needs to attain dual goals to control a work system and 
organizational environment supported by advanced technology, and also to 
enhance perceived health, perceived self-efficacy, perceived performance or 
adaptive competence of the participants by maintaining good and vigorous 
mood states at work.

Figure 9. Comparison of covariance structure models
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3.  Empirical evidence on the effect of work in a physical environment could not 
adequately be provided to evaluate organizational performances. Subject col-
lection in various working conditions was also limited in our studies. Further 
studies were left for the generalization of the results shown in this chapter. 
Environmental conditions inducing the difference of work environment, such 
as aseptic and non-aseptic conditions in manufacturing lines in plants need 
to be controlled for the participants to work in a good mood to maintain their 
motivation, to avoid the decrement of human performance or withdrawal atti-
tudes. Management of a highly controlled environment by advanced technology 
was expected to improve for inducing the participants to work with vigorous 
mood.

COnCLUSIOn

Empirical evidence provided in this Chapter suggests that enhancement of a vig-
orous mood at work plays a great role in developing employees’ work ability and 
management competence which leads to appropriately and promptly adapting to 
the changing technological and organizational environments, and leads to building 
in credibility among the participants. In redesigning organizational environment, 
alignment of organizational climate or culture is of importance to enhance mood 
states at work to be vigorous, which fosters the participants to improve perceived 
performance and perceived health level.

FUTUre TrenDS

It is very important to see reality in the workplace and to understand how workers’ 
perceive self-efficacy, the work allotted, health status, and mood states at work 
which give significant effect on work performance. It is also very important to 
manage the participants to be able to sustain and act in positive moods, in vigorous 
moods and in good health. An innovative organization is redesigned by providing 
such an organizational climate for the participants to be able to act in a vigorous 
mood at work supported by advanced IT systems. The results suggest that align-
ment of organizational environment is required to create a meaningful atmosphere 
in providing vigorous moods at work which gives significant effects on perceived 
performance and perceived health of plant workers, and also suggest that devel-
opment of more effective and innovative management methodology is made by 
complementary means of traditional human resources management and a new type 
of management for the future.
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The results observed in the manufacturing plants may be seen in the other work-
places, such as the ones in the healthcare sector. How to manage the participants 
by means of observing and analyzing workplace reality is absolutely effective in 
redesigning organizational environment to an innovative organization which leads 
to the achievement of the initial goals and to the enhancement of organizational 
competence with the advantage of overcoming complex society.
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Chapter 14
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ABSTrACT

It does not seem that recent social events occur simply due to the inappropriateness 
of a particular individual human action or a particular technological system. Most 
social events are caused largely by insufficient organizational management and inap-
propriate organizational climate in which the participants are scarcely motivated to 
develop them and to continue their work in a discretionary manner. Organizational 
performance is improved by designing the organizational environment where the 
participants are inspired to work in a recursive learning process underpinned by 
innovative operations management on the basis of systemic thinking. The purpose 
of this chapter is to present empirical evidence on organizational learning type 
shaped by strategic business unit (SBU) in industry and to compare organizational 
performance representing self-discretion, team reciprocity by learning type, and 
also to identify multiple causations among the structural variables of predictors, 
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InTrODUCTIOn

It is most important to foster the participants of organization in which they are 
inspired to act and respond more effectively to the organizational visions and 
goals in a discretional manner than merely to work in accordance with the manual 
provided in a particular discipline. In an innovative organization underpinned by 
knowledge management, organizational learning and communication among leaders 
and followers or heterogeneous participants are a powerful means to enhance team 
coherence, team member reciprocity or dynamic stability of the organization (Saito, 
Inoue and Seki, 2002, Saito, Murakami, and Karashima, 2007) and to leverage the 
organization into being a more effective and intelligent organization which enables 
to cope with a changing society.

In this chapter, organizational learning, as one of the mediators between per-
ceived work environment and perceived performance, is focused on as one of the 
effective means or catalysts in redesigning current workplace into an innovative 
organization. The following four points, namely, classification of organizational 
learning, organizational performances by cluster, causal relationship by learning 
type, and mediating roles of leadership and organizational learning, are discussed for 
improving organizational performance. Empirical evidence provided in this chapter 
suggests that organizational learning type depends upon organizational goals and 
business strategies, and that causal relationship among structural variables repre-
senting organizational environment, leadership and organizational learning differs 
depending upon organizational learning type, and also suggested that organizational 
learning and leadership play important mediating roles to determine the criteria of 
organizational performance

such as work environment, leadership and organizational learning, and criteria of 
organizational performance. Characteristic causation was identified among the 
predictors of work environment and the criteria of organizational performance 
with the mediators of leadership and organizational learning. The study results in 
this chapter suggest that organizational learning type is formed by depending on 
the goals and visions in the SBU or in the logical level of management, and that 
the recursive process of organizational learning and leadership play mediating 
roles of leverage in developing the participants’ job capabilities and in improving 
organizational performances. Empirical evidence on the linkage of participants’ 
perceptions and organizational performance described in this chapter may be 
meaningful in redesigning service delivery operation in healthcare sector as well 
as in the industrial area.
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THeOreTICAL BACKGrOUnDS On 
OrGAnIZATIOnAL LeArnInG

In order to improve organizational performance, job ability of the participants has 
to be developed in the process of organizational learning. Organizational learning 
is developed in a recursive process constrained by the antecedents of the enter-
prise, such as organizational strategies, structure, and climate. In the recursive 
learning processes, the participants are able to acquire knowledge and skills, and 
interpret input information so as to transfer it and then implement it in the field. In 
the course of recursive learning in the organization, the participants consisted of 
heterogeneous disciplinary members, develop their skills through collaboration in 
order to enable them to overcome difficulties and disruptions which may happen 
in the course of doing daily work. Innovative ideas emerge through collaboration 
with a multi-disciplinary staff..

Improvement of organizational performance is leveraged by organizational 
learning which has been reported in the theories relevant to systemic thinking 
(Senge,1990, Flood,1998), and also by diversity management structured by three 
logical levels of management embraced with three types of organizational learn-
ing, such as single loop learning in operational management, double loop learning 
in strategic management and triple loop learning in legitimate management (Flood 
and Romm, 1996, Espejo, Schuhman, Schwaninger and Bilello, 1996, Schwaninger, 
1997, 2000).

In the relation of information processing with organizational learning, knowledge 
acquisition and knowledge transfer are mainly dealt with predetermined or extrinsic 
knowledge information processing which represents single loop learning. Knowledge 
interpretation is dealt recursively together with intrinsic and extrinsic knowledge 
in addition with knowledge acquisition and transfer which represents double loop 
learning (Argyris,1992, 1994, 2004). All the processes of knowledge information 
processing, such as acquisition, transfer, interpretation and implementation are 
progressed in triple loop learning (Flood and Romm, 1996, 1998). In the relation 
of organization learning level with technology, single loop learning is supposed to 
be a tool of deficiency-supply technology, double loop learning is of new value or 
another action-inducing technology, and triple loop learning is of autonomy-emerging 
support technology, as described in Chapter 2. As far as we have observed in the 
workplace, the type of organizational learning is formed depending on organiza-
tional goals, or the goal of the strategic business unit (SBU). The recursive process 
with all types of learning plays a crucial role in changing organizational culture to 
develop into an innovative organization.

To identify the relationship among perceived organizational environment, lead-
ership and organizational performance, three hypotheses are prepared as follows. 
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Survey methods and the results testified are in the following sections.

Hypothesis 1a: Organizational learning type is formed by organizational goals.
Hypothesis 1b: The participant’s learning type differs by the role of the work 

allotted.
Hypothesis 2a: Self-discretion representing work environment differs by learning 

types of the participants.
Hypothesis 2b: Interpersonal relationship representing team reciprocity differs by 

learning types of the participants.
Hypothesis 3: Causal relationship among work environment, leadership and orga-

nizational learning exits by the type of organizational learning

SUBJeCTS SUrVeYeD AnD SUrVeY MeTHODS

Subject numbers in this section were 252 employees engaging in industries, their 
average age and SD are 42.3 ± 9.2 in male worker and 31.7 ± 7.2 in female worker. 
All the subjects were asked to respond to the questionnaires on organizational work 
environment and organizational learning prepared for these surveys. In addition 
to the questionnaires we had made, Team Member Exchange (TMX) which has 
34 question items developed by Seers, 989 (Seers, 1989, Seers, Petty, Cashman, 
1995) was applied for extracting team reciprocity. Multifactor Leader Question-
naires (MLQ) which has 21 questionnaire items developed by Bass, 1999 (Bass, 
and Avolio, 1990, Graen and Uhl-Bien, 1995, Bass, 1999) was also applied for 
extracting leadership variables.

SUrVeY reSULTS

Learning Type by the Work Allotted or the SBU in enterprise

As shown in Figure 1, organizational learning was classified into three clusters, 
Cluster 1 with the higher factor loading in what and why types of learning, but the 
lower in how type of learning, Cluster 2 with the higher factor loading in how type 
of learning, but the lower in what and why type of learning, and Cluster 3 with 
the lowest factor loading all in how, what and why types of learning. Cluster 1 is 
constituted of knowledge workers belonging in the higher levels of organizational 
hierarchy and research workers in the Dept. of Research & Development, Cluster 
2 is of the customer service area in the local level of the organization, in fact, most 
of them were female workers in charge of counter service work for customers and 
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Cluster 3 is of part time workers, most of them were allotted the rule-based or manual 
work which is given, and they do not have any work autonomy. The results sug-
gested that the formation of an organizational learning type was dependent upon the 
work allotted by the constraint of a strategic business unit (SBU) in the enterprise. 
Hence, Hypothesis 1a and 1b were supported as we predicted.

Perceived Work environment and Team reciprocity by Cluster

Self-discretion representing work environment, interpersonal relationship and 
team cooperation representing team reciprocity, were significantly different among 
Cluster 1, Cluster 2 and Cluster 3, as shown in Figure 2, 3 and 4. The workers in 
Cluster 1 who work through the process of critical and recursive organizational 
learning in the levels of what and why types of learning are able to act at a higher 
level of self-discretion, better interpersonal relation and better cooperation among 
team members than the workers in Cluster 2 and cluster 3. These results supported 
Hypotheses 2a and 2b as we predicted.

Causal relationship by Learning Type

Causal relationships among structural variables on organizational environment and 
organizational learning were tested to find an independent causation by learning type. 
Each causation was mediated by characteristic leadership with higher values of good 

Figure 1. Clustering employees by learning type, how, what, why
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fitness index (GFI=0.940, AGFI=0.901, RMR=0.029 in how-learning, GFI=0.945, 
AGFI=0.915, RMR=0.028 in what-learning and GFI=0.925, AGFI=0.888, 
RMR=0.037 in why-learning) As shown in Figure 5, leadership was characterized 
by the learning type. How the type of learning is mediated by the leader who makes 
the effort to support subordinates’ work by training, what type of learning is medi-

Figure 2. Self-discretionary action by learning type

Figure 3. Interpersonal relationship by learning type



Causal Relationship among Perceived Organizational Environment  211

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

ated by the leader who watches if subordinates are appropriately rewarded, while 
why type of learning is mediated by a charismatic type of leader. The leadership 
appropriate to fit to the organizational context plays a role in affecting team perfor-

Figure 4. Cooperation amoung team members by learning type

Figure 5. Causal relationship by how-learning, what-learning and why-learning
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mance in each level. The factors representing organizational environment extracted 
as exogenous factors were also characteristically dependant upon leadership and 
learning type, such as in the relationship between organizational environment and 
leadership, communication(γ=0.59, P<0.01) and shared information (γ=0.18, p<0.05) 
in how-learning, and communication(γ=0.58, P<0.01) and job discretion(γ=0.18, 
P<0.05) in what learning, communication(γ=0.64, P<0.01) and job discretion(γ=0.17, 
P<0.01) in why learning. Significant relationships between leadership and learn-
ing type were tested, such as significant levels are β=0.27, P<0.01 in how type of 
learning, β=0.66, P< 0.01 in what type, β=0.62, P<0.01 in why type respectively. 
These results supported Hypotheses 3 as we predicted.

Mediating roles of Leadership and Organizational 
Learning in Improving Organizational Performance

Mediating roles of leadership and organizational learning were clarified by covariance 
structure analysis (Onozato,2004, Saito, Karashima, Nishiguchi, and Seki, 2007). 
Both mediators give significantly effective power on organizational performance, as 
shown in Figure 6. Significantly positive effect (γ= 0.79, P<0.01) of work environment 
representing shared information(X1), job discretion (X2) and communication (X3) 
was observed on leadership representing charisma(X4), considering subordinates’ 
work(X5) and their rewards(X6). The mediating construct of leadership which gives 

Figure 6. Causation among organizational environment, leadership, learning type 
and organizational performance
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continuously positive effect on organizational learning (β= 0.67, P<0.01) and then 
makes powerful effect (β=0.92, P<0.01) on organizational performance representing 
action with self-efficacy(X10), good interpersonal relations (X11) and cooperation 
among members (X12). Multiple causal relationship constituted by two media-
tors, leadership and organizational learning, proved quite near to a real situation of 
workplace (GFI=0.907, AGFI=0.843, RMR=.072), as shown in Figure 5. The two 
mediators play crucial roles in improving organizational performance.

DISCUSSIOn AnD IMPLICATIOnS

In coping with complex and uncertain organizations, such as observed in the indus-
trial domain, autonomy/or self-regulation and team reciprocity in the higher level 
are needed in transforming an organization into a more effective and innovative 
organization and in fostering individual proficiency. In assisting individual workers 
to work in a discretionary manner, recursive learning of what-learning and why-
learning based on efficient operation of how-learning which is usually given from the 
top of organization by the unit of business strategy plays a crucial role as a leverage 
of organizational transformation. As observed in Cluster 1 with a higher level of 
what-learning and why-learning in comparison with those of Cluster 2 and Cluster 
3, significantly higher performances are expected to transform into an innovative 
organization. Each local level constrained by the SBU has characteristic leadership 
type and organizational learning type as mediators to achieve organizational goals and 
to improve organizational performances. The recursive learning process in innova-
tive organization is mediated by characteristic leadership to develop organizational 
performance. Organizational learning type is formed by depending upon strategic 
goals of the organization, such as the SBU in industrial organization. Flexibility 
or recursiveness in the learning process is needed in order to transform into an in-
novative organizational culture which leads the participants to achieve their desired 
reality in the future, and which develops further their individual job proficiency.

COnCLUSIOn

Organizational learning plays a decisive role in the leverage of developing organiza-
tional performance. Individual ability for achieving the work allotted and individual 
capability, for creating another action to induce an innovation and for developing 
job proficiency to acquire an insight from the present into the future is fostered in 
the processes of critical and recursive organizational learning. Empirical evidence 
provided in this Chapter suggests that an organizational learning type is formed in 
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accordance with the logical level of strategic management, and that the recursive 
process of organizational learning that plays a role of leverage leads to inspire the 
participants’ appreciation in the context of complex environment and converges 
into some purposeful actions for the individuals to act as an organizational citizen-
ship.

FUTUre DIreCTIOnS

enhancing Organizational Competence in the Future

Job competence is the different between individual and collective levels. Individu-
als are expected to take action as an organizational citizenship, and are expected to 
make every endeavor to fit within individual and organizational future goals and 
perspectives through organizational learning process. To enhance organizational 
competence is to foster the participants to be a good organizational citizen or actor. 
Without organizational competence which enables the overcoming of turbulences 
and disruptions, redesigning an organization into an innovative organization is rarely 
achieved to the level planned in the initial stage and is equally rarely expected to 
sustain in the near future.

Management by Values as Well as by 
Instruction and by Objectives

Traditional management by instructions and by objectives which had been most 
popularly applied in the field and has been one of major tools in improving workplace 
conditions, is required to strengthen its management competence by complementary 
adoption of knowledge management which embraces another mean of management 
by values. Value congruence is very important in improving cognitive misfit between 
individuals and collectives, and also very important in predicting job satisfaction, or 
withdrawal behaviors. The results described in this chapter suggest that organizational 
learning and leadership leverage as the mediating roles in managing by values for 
all the stakeholders of the organization. Organizational learning and leadership are 
effective means and play mediating roles in improving organizational performance. 
Complementary approaches applying both traditional management and knowledge 
management may effect in redesigning work organizational environment not only 
in the industrial area, but also in the healthcare sector.
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Section 4
Case Studies Illustrating Key Issues and 
Investigations at the Community Level

The final section presents four chapters as follows: Chapter 15, “Eye-Movement and 
Performance during Reading of Cerebral Palsy Patients,” by Karashima, Chapter 
16, “Roles of Home Care and Rehabilitation Equipment for the Aged who Need 
Care in Improving Performance,” by Nishiguchi, Chapter 17, “The First Attempt of 
Intensive Approaches in Cognitive Rehabilitation in Clients with Severe Traumatic 
Brain Injury (TBI),” by Fujii, Chapter 18, “Further Directions in Cognitive Reha-
bilitation in Community- and Home-based Daily Trainings in Clients with Severe 
Traumatic Brain Injury (TBI),” by Fujii.

The objective of these chapters is to provide readers with empirical studies and 
investigations dealing with the CP patients, the aged, and the TBI clients in com-
munity life, which illustrate current problems in their lives without the benefits of 
the appropriate adoption of the tools and technologies of knowledge management. 
The idea of this book is to highlight all areas in innovative healthcare operations 
where the tools, techniques, and technologies of KM can be utilized. The empirical 
studies which make up Section 4 emphasizes an area within healthcare; namely, 
that of home-based and community-based care, one that is less well understood 
and more often than receives less attention, and shows that the need for KM is just 
as important and relevant in this context to facilitate the designing of innovative 
operations. 



Supporting tools and technologies for the TBI patients, CP patients, or the aged 
peoples who have a social handicap have been developed in each disciplinary 
section. However, a particular disciplinary knowledge is not adequate for active 
people who want to develop their own future life styles. People require foresight in 
their future lives in society as well as deep insight into the current circumstances. 
Knowledge on sociotechnical systems in addition to the specific disciplinary knowl-
edge is needed for the people who search future perspective/scenario of their lives. 
Redesigning appropriate mechanisms of sociotechnical systems makes socially 
handicapped people become empowered to see their desired reality. Appropriate 
application of knowledge management methodologies are hardly expected without 
the prudent inquiries to future scenario as well as to current problems for the so-
cially handicapped people.

On the completion of this section, the reader will be equipped with some key points 
to understand how socially handicapped people perform their own cognition-
behavioral coupling processes. Their reactions in cognition and behavior levels 
are so characteristic that you can not understand without adequate analytical data 
and study results, and also their future perspectives vary depending up their living 
environments whether or not they have family support and satisfactory living sur-
roundings. Moreover, this section highlights that KM plays as an important role in 
the community, as well as other contexts of healthcare. 
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Chapter 15

Eye-Movement and 
Performance during 
Reading by Cerebral 

Palsy Patients
Mitsuhiko Karashima
Tokai University, Japan

ABSTrACT

This chapter introduced the characteristics of CP patients reading Japanese docu-
ments in comparison with fully abled students through two experiments. Experiment 
1 was designed to study the characteristics in reading Japanese still documents and 
Experiment 2 was designed to study the characteristics in reading Japanese scrolling 
documents. The results of Experiment 1 revealed that the CP patients needed more 
time to read the documents than the students regardless of the difficulty of the docu-
ments. The eye fixation duration of the CP patients was generally the same as the 
students, although slightly longer with the most difficult documents. The frequency 
of eye fixation of the CP patients was greater than the students regardless of the 
difficulty. The distribution map of the intervals between the eye fixations revealed 
that the CP patients performed more eye movements. The results of Experiment 2 
revealed that the most comfortable scrolling speed of CP patients was slower than 
that of the students regardless of the size of the scrolling window. The most comfort-
able scrolling speed of CP patients was stable regardless of the window size, while 
the most comfortable scrolling speed of the students increased as the window size 
increased from 3 to 5 characters and the scrolling speed was stable in 5 characters 
or more. Further discussions of the occurrence of the characteristics of CP patients 
reading both the still document and the scrolling document were done.

DOI: 10.4018/978-1-60566-284-8.ch015
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InTrODUCTIOn

The characteristics of the fully abled people reading alphabetical text have been 
studied in many researches. The characteristics in reading alphabetical text were 
clarified by using the saccade length, the eye fixation duration, and the frequency 
of eye fixation. Taylor (1960) revealed the average collage student read 280 words 
per a minute. Rayner and Inhoff (1981) revealed that the distribution of the fixation 
duration had the range between 100 and 450 msec, and that the peak of the distribu-
tion was between 200 and 250 msec. They also revealed that the distribution of the 
saccade length has the range between 1 and 20 characters, and that the peak of the 
distribution was between 6 and 9 characters.

The characteristics of the fully abled people reading Japanese text have been 
also studied in many researches. Many researches clarified the characteristics in 
reading Japanese text by using the saccade length, the eye fixation duration, and 
the frequency of eye fixation; these were obtained by measuring eye movements 
during reading text. (Kanbe, 1986, Konosu, 1998) Osaka (1992) revealed that the 
averaged saccade length in reading Japanese text was 7.8 characters. Osaka (1989) 
also revealed that the averaged saccade length in reading vertical Japanese text 
was 5.8 characters. Kanbe revealed that the distribution of the fixation duration 
had the range between 100 and 400msec, and that the peak of the distribution was 
between 150 and 250 msec. Generally speaking, if the document is difficult to read 
or the text consists of only Japanese KANA characters, the saccade length is short, 
the eye fixation duration slightly long, and the frequency of eye fixation is greater 
in comparison with easy text or text that consists of Japanese KANA and KANJI 
characters(Osaka, 1987, 1992).

The characteristics in reading scrolling text have been also studied in many 
researches. Sekey and Tietz (1982) revealed that reading scrolling text took three 
times longer, 96 words per a minute, than reading still text, 278 words per a minute. 
Chujyo (1993) revealed that the scrolling speed, which the participants liked most, 
increased as the size of scrolling window increased, but that the scrolling speed was 
stable when the size of the window was 5 characters or more and the stable speed 
was 190 msec per character. Shina (2004) revealed the different results from Chu-
jyo by using a different scrolling method. His method was that the text was moved 
pixel by pixel while Chujyo’s method was that the text was moved character by 
character. Shina’s results were that the scrolling speed quickly increased with the 
window size up to 5 characters and gradually increased from 5 up to 15 characters. 
The speed in 7 -15 characters was 150 msec per character.

However the characteristics of the disabled reading text have rarely been stud-
ied except in low vision disabilities (Ahn and Legge, 1995). The characteristics of 
cerebral palsy (CP) patients reading text have also rarely been studied. This study 
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discusses the characteristic in reading the Japanese still text and scrolling text of 
CP patients by comparing CP patients with a group of university students through 
two experiments. This study especially focused on silent reading because it might 
be possible that there were the other constraints in the behavior of the CP patients 
in vocalized readings, e.g. difficulty with the smooth utterance of words.

eXPerIMenT 1

This experiment examined the characteristics of CP patients reading Japanese still 
text by comparing CP patients to the students.

Method

Participants

There were 15 participants, consisting of ten university students (mean age: 21.3 
years, st.dev.: 0.7), who were not the CP patients, and five CP patients (mean age: 
31.8 years, st.dev.: 7.1) were selected for this experiment. All participants had 
sufficient visual acuity to read the documents presented to them without any cor-
rectional optical equipment.

Apparatus

Eight Japanese documents were prepared for this experiment, from the Japanese 
language proficiency tests, and two documents were selected each for four levels 
of reading difficulty. Each document consisted of about 100 Japanese characters of 
KANA and KANJI. The classification by reading difficulty was based on the criteria 
of the Japanese language proficiency test itself (Association of International Educa-
tion, Japan, 2000). Each document was presented on a white screen (150cm×80cm) 
using an overhead projector. The color of the characters presented was black and 
their size approximately 5cm×5cm. The viewing distance between the center of the 
screen and the eye position of the seated participant was approximately 3m. The 
viewing angle formed by the line of the viewing distance and the horizontal plane 
was approximately 0 degrees. An eye-marked recorder (EMR-8, nac corp.) was 
used for measuring the reading time and eye movements of the participants. The 
eye movements were recorded at a 60Hz sampling rate.
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Procedure

The participants completed 8 sessions in this experiment. In each session one 
Japanese document was presented on the screen. The participants were required to 
sit in front of the screen with a 3 m viewing distance and 0 degree viewing angle, 
and to start reading the document silently and carefully as soon as the document 
was presented. They were also required to look at the dot, which marked the end of 
the document, as soon as they had finished reading. There was no constraint how 
to read the document, except for silence, nor any reading time limit. At the end 
of each session, the participants were required to answer four questions that were 
prepared to measure the degree of their comprehension of the document, and their 
retrospective self-reports were collected to assess how they read the document (e.g. 
their conscious re-reading). The sessions were ordered commencing from the easiest 
to the most difficult level document for all participants.

Measures

The reading times between the start and completion of reading were measured. The 
degree of comprehension of the document was measured by the correct ratio of the 
four questions. Some measurements of the eye movements were also measured as 
follows: the eye fixation duration, the frequency of eye fixation, and the interval 
between fixations. All these measurements depended on eye fixation. The eye fixation 
was based on the data from the eye-marked recorder. The eye fixation was defined 
by the gravity point method, and the criteria of the eye fixation was defined that 
the eye remained fixed for more than 150 msec within a circle whose diameter was 
2 degrees of the visual angle. The manner of reading the document was measured 
by the participant’s retrospective self-reports.

results and Discussions

Calibration for the eye-marked recorder was successfully completed by the ten 
students and three CP patients, 1 male and 2 female. However the calibration could 
not be successfully completed for two of the CP patients because of their incapacity 
to control eye movements without noticeable head movements. The data used was 
that obtained from the ten students and three of the CP patients in this study.

In their retrospective self-reports all the CP patients declared that they did many 
conscious re-readings regardless of the reading difficulty, but the students declared 
that they did few conscious re-readings regardless of the reading difficulty. These 
results revealed that the CP patients needed more conscious re-readings of the docu-
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ments to achieve good comprehension than the students, regardless of the reading 
difficulty.

The reading time for one character of the students seemed to increase slightly as 
the level of reading difficulty increased, while the reading time of the CP patients 
increased obviously, as shown in Figure 1. ANOVA confirmed that the reading 
time for one character of the CP patients were longer than the students for all levels 
of reading difficulty (Level 4: F(1,11)= 38.50, Level 3: F(1,11)=38.54, Level 2: 
F(1,11)= 55.63, Level 1: F(1,11)= 54.98, p<0.01). These results revealed the read-
ing time of the CP patients was influenced more by reading difficulty than it was 
for the students, moreover the CP patients spent more time reading the documents 
than the students, regardless of the reading difficulty.

All of the participants could perfectly answer each of the four prepared ques-
tions for all of the documents. It revealed that all of the participants, students and 
CP patients, could fully comprehend all of the documents.

The eye fixation duration for one gaze of the students was constant regardless of 
the reading difficulty, while the eye fixation duration of the CP patients seemed to 
increase slightly as the reading difficulty increased, as shown in Figure 2. ANOVA 
confirmed that the eye fixation duration of the CP patients was almost the same as 
the students except for Level 1 of the reading difficulty (Level 4: F(1,11)= 0.02, 
p>0.05, Level 3: F(1,11)= 1.03, p>0.05, Level 2: F(1,11)= 2.87, p>0.05, Level 1: 
F(1,11)= 9.04, 0.01<p<0.05). These results revealed that the eye fixation duration 
for one gaze of the CP patients was slightly influenced by reading difficulty but the 
duration for the students was not, and that the CP patients spent almost the same 
time in gazing as the students.

Figure 1. Reading time in each reading difficulty level
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The frequency of eye fixation for one character of the students seemed to increase 
slightly as the level of reading difficulty increased, while the frequency of eye fixation 
of the CP patients increased markedly, as shown in Figure 3. ANOVA confirmed that 
the frequency of eye fixation of CP patients was larger than that of students at all 
levels of reading difficulty (Level 4: F(1,11)= 20.00, Level 3: F(1,11)= 28.76, Level 
2: F(1,11)= 36.27, Level 1: F(1,11)= 19.15, p<0.01). These results revealed that the 
frequency of eye fixation of the CP patients was influenced by reading difficulty 
more than that of the students, and that the CP patients gazed more frequently for 
reading the documents than the students, regardless of the reading difficulty.

Figure 2. Eye fixation duration in each reading difficulty level

Figure 3. The frequency of eye fixation in each reaading difficulty level
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The distribution map of the intervals between the eye fixations of the CP patients 
was different from that of the students regardless of the reading difficulty, as shown 
in Figure 4. The characteristics of the CP patients in the distribution map were that 
the ratio of the long intervals, more than 0.3sec, was absolutely high compared with 
the students, regardless of the reading difficulty. This result suggested that the CP 
patients performed more eye movements, which were obviously different from the 
usual saccade and regression and it may be possible to be regarded as re-readings 
or return sweeps, to read the document than the students regardless of the reading 
difficulty.

The correlation coefficients between the reading time and the frequency of 
eye fixation revealed that the frequency of eye fixation correlated highly with the 
reading time, both for the CP patients and the students (CP: r=0.91 (n=12, p<0.01), 
Student: r=0.99 (n=40, p<0.01)). On the other hand, the results of the experiment 
revealed that the eye fixation duration of the CP patients was almost the same as 
the students, and the correlation coefficients between the reading time and the eye 
fixation duration revealed that the eye fixation duration correlated slight with the 
reading time with the CP patients but not with the students (CP: r=0.59 (n=12, 
0.01<p<0.05), Student: r=0.24 (n=40, p>0.05)). These results suggested that the 
difference of the reading time between the CP patients and the students were most 
influenced by the difference of the frequency of eye fixation.

Figure 4. Distribution map of the intervals between eye fixations in each difficulty 
level
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eXPerIMenT 2

This experiment examined the characteristics of CP patients reading Japanese scroll-
ing text by comparing CP patients to the students.

Methods

Participants

There were 15 participants, consisting of nine university students (mean age: 22.4 
years, st.dev.: 0.5), who were not CP patients, and eight CP patients (mean age: 33.1 
years, st.dev.: 9.2) were selected for this experiment. All participants had sufficient 
visual acuity to read the documents presented to them without any correctional 
optical equipment.

Apparatus

Nine Japanese documents were prepared for this experiment, from the Japanese lan-
guage proficiency tests, and all the documents were selected from the most reading 
difficult level, Level 1. Each document consisted of about 350 Japanese characters 
of KANA and KANJI. Each document was moving character by character from 
right to left in the scrolling window on a 17 inch CRT display as Figure 5 shows. 
The window size was 3, 4, 5, 6, 7, 8, 9, 12, or 15 characters in width. The color of 
the characters presented was black, their size was approximately 0.7cm×0.7cm, and 
the between- character spacing was approximately 0.3cm. The viewing distance was 
approximately 0.5m. The viewing angle formed by the line of the viewing distance 
and the horizontal plane was approximately 10 degrees. An eye-marked recorder 
(EMR-8, nac corp.) was used for measuring the reading time and eye movements 
of the participants. The eye movements were recorded at a 60Hz sampling rate.

Procedure

The participants completed 9 sessions in this experiment. In each session one 
Japanese document was presented on the scrolling window whose size was 3, 4, 5, 
6, 7, 8, 9, 12, or 15 characters in width. The order of the sessions was counterbal-
anced by Graeco- Latin square design for all participants. The participants were 
required to sit in front of the display with a 0.5 m viewing distance and 10 degree 
viewing angle, and to start reading the document silently and carefully as soon as 
the document was presented. They were simultaneously required to adjust the speed 
of scrolling characters to their own most comfortable scrolling speeds for reading 
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(MCS) by pressing two keys of the keyboard. A rightward- [leftward-] pointing 
arrow key increases [decreases] the scrolling speed. At the end of each session, the 
participants were required to answer four questions that were prepared to measure 
the degree of their comprehension of the document.

Measures

The MCSs were measured. The degree of comprehension of the document was 
measured by the correct ratio of four questions.

results and Discussions

All of the participants could perfectly answer each of the four prepared questions 
for all of the documents. It was revealed that all of the participants, students and 
CP patients, could fully comprehend all of the documents.

The MCSs of the CP patients were significantly slower than that of the stu-
dents in all the scrolling window sizes (p<0.01, F3(1,15)=18.28, F4(1,15)=27.89, 
F5(1,15)=18.65, F6(1,15)=18.32, F7(1,15)=26.78, F8(1,15)=16.91, F9(1,15)=13.84, 
F12(1,15)=28.67, F15(1,15)=21.21) as shown in Figure 6. It revealed that the CP 
patients liked slower scrolling speed than did the students.

ANOVA confirmed that the MCSs of the students had some difference between 
the window sizes (F(8,64)=10.95,p<0.01). Multiple comparison (Turkey HCD) of 
the MCSs of the students between the window sizes revealed that the MCSs in 3 or 
4 characters per window was significantly slower than that in more than 5 characters 
per window (p<0.01), while there was no difference in the MCSs between any two 
different window sizes which were more than 5 characters (p>0.10) and the aver-
aged MCSs over 5 characters was 165 msec per character. These results confirmed 

Figure 5. Text scrolling window
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Chujyo’s experimental results that the most comfortable scrolling speed increased 
as the window size increased from 3 to 5 characters, but that the scrolling speed 
was stable when the size of the window was 5 characters or more. Chujyo (1993) 
indicated that there were two different ways, serial processing and batch processing, 
one for reading the scrolling text of less than 5 characters and another for more than 
5 characters. In reading the scrolling text of less than 5 characters that the fully abled 
persons added a new character to the pre-processed characters and judged whether 
they could recognize a group of characters as some word. He explained that was 
why the smaller the window size, which was regarded as the unit of the information 
processing, the slower the MCSs were. In reading the scrolling text of more than 5 
characters, the fully abled persons could process the presented characters similarly 
to reading the still text by the batch processing. He also explained that was why 
the MCSs were stable. The research of Osaka and Oda (1991) supports Chujyo’s 
explanation. The saccade length of the fully abled persons was 5~6 characters in 
reading the text in the moving window whose characteristics of reading documents 
was similar to the scrolling window.

On the other hand, the MCSs of the CP patients had no difference between the 
window sizes (F(8,56)=0.63,p>0.10) and the averaged MCS was 466 msec per char-
acter. These revealed that the CP patients had no characteristics, which the students 
revealed for the most comfortable scrolling speed, and the CP patients liked the same 

Figure 6. Most comfortable scrolling speed
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scrolling speed, which was slower than the students, regardless of the window size. 
This characteristic of the CP patients meant that regardless of the window size the 
CP patients might adopt the reading way the students read the scrolling text of less 
than 5 characters size of the scrolling window.

GenerAL DISCUSSIOn

In Experiment 1, the results suggested that the difference of the reading time be-
tween the CP patients and the students was mostly influenced by the difference of 
the frequency of eye fixation. We could assume two reasons why the frequency of 
eye fixation of the CP patients was more than that of the students. One reason might 
be that the frequency of the re-readings of the CP patients was more than that of the 
students. If the frequency of the re-readings increased, the frequency of eye fixation 
naturally increased in order to read the document completely. In this experiment 
only the CP patients reported that they performed many conscious re-readings re-
gardless of the reading difficulty. The distribution map of the intervals between the 
eye fixations also revealed that the CP patients performed more eye movements, 
which were obviously different from the usual saccade and regression and might 
be able to be regarded as re-readings or return sweeps, than the students. The other 
reason might be that the saccade length of the CP patients was shorter than that of 
the students. If the saccade length decreased, the frequency of eye fixation naturally 
increased to read the document completely. Generally the saccade length decreased 
as the difficulty of the document increased, just as the saccade length decreased when 
Japanese read English documents, by comparison with Japanese reading Japanese 
documents (Kanbe, 1986) and the saccade length also decreased when Japanese read 
documents that consisted solely of KANA characters, by comparison with Japanese 
reading documents that consisted of KANA and KANJI characters (Osaka, 1987). 
On the other hand, the saccade length increased as they repeatedly read the same 
document (Kanbe, 1986). It would be possible that the saccade length of the CP 
patients was shorter than the students, because the documents were relatively more 
difficult for the CP patients if the reading ability of the CP patients, which consisted 
of their knowledge of grammar, words, and of their ability to process information, 
was lower than the students.

In Experiment 2, the results revealed that in reading the scrolling text the most 
comfortable scrolling speed of CP patients was stable regardless of the window size 
and slower than that of the students. As previously stated, by the results of Experi-
ment 1 it was assumed as the characteristics of CP patients that the frequency of the 
re-readings of the CP patients was more and the saccade length of the CP patients 
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was shorter in reading still text. The results of Experiment 2 could be explained by 
these two characteristics of CP patients.

The saccade length of the fully abled persons was 5~6 characters in reading the 
text through the moving window which was similar to the scrolling window (Osaka 
and Oda, 1991). The saccade length seemed to cause the most comfortable scrolling 
speed for a fully abled person to be stable in more than 5 characters of the scrolling 
window size. If the saccade length of CP patients was also shorter than that of a fully 
able person in reading the scrolling text, the saccade length of CP patients might 
be less than 5 characters in reading the scrolling text. That might be why the most 
comfortable scrolling speed of CP patients was stable in more than 3 characters of 
the scrolling window. Additionally, as CP patients want to do more conscious re-
readings, CP patients might like the slower scrolling speed than fully abled persons 
in order to be able to do more re-readings in the scrolling window.

COnCLUSIOn

This chapter introduced the characteristics of CP patients reading Japanese documents 
in comparison with the fully abled students through two experiments. Experiment 
1 was designed to study the characteristics in reading Japanese still documents and 
Experiment 2 was designed to study the characteristics in reading Japanese scroll-
ing documents.

The results of Experiment 1 revealed that the CP patients needed more time to 
read the documents than the students, regardless of the difficulty of the documents. 
The eye fixation duration of the CP patients was generally the same as the students, 
although slightly longer with the most difficult documents. The frequency of eye 
fixation of the CP patients was greater than the students regardless of the difficulty. 
The time spent reading correlated highly with the frequency of eye fixation. The 
CP patients declared that they did many conscious re-readings, and the distribu-
tion map of the intervals between the eye fixations revealed that the CP patients 
performed more eye movements, which might be able to be regarded as re-readings 
or return sweeps. These results suggested the possibility that the longer time spent 
by the CP patients in reading was mostly influenced by the greater frequency of 
eye fixations, that might in turn depend on the frequent re-readings and the shorter 
saccade length.

The results of Experiment 2 revealed that the most comfortable scrolling speed 
of CP patients was slower than that of the students regardless of the size of the 
scrolling window. The most comfortable scrolling speed of CP patients was stable 
regardless of the window size, while the most comfortable scrolling speed of the 
students increased as the window size increased from 3 to 5 characters and the 
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scrolling speed was stable with 5 characters or more. It was revealed that these char-
acteristics of CP patients could be explained by the characteristics of the frequent 
re-readings and the shorter saccade length of CP patients which were suggested by 
the results of Experiment 1.

FUTUre reSeArCH

In Experiment 1, we could assume two reasons why the frequency of eye fixation 
of the CP patients was more than that of the students in reading Japanese still text. 
One was the more frequency of re-readings and the other was the shorter saccade 
length. In this chapter, however, it could not be clarified how much more the 
frequency of the re-readings of the CP patients was than that of the students, nor 
why the frequency of the re-readings of the CP patients was more than that of the 
students. Neither could it be confirmed that the saccade length of the CP patients 
was shorter than that of the students. Because any distance information of the eye 
movements could not be acquired by the experimental system of this study due to 
the constraints that the CP patient’s head interlocked with their eye movements. 
Therefore, the assumptions about these reasons for the more frequent appearance of 
eye fixation with the CP patients, especially the latter reason, could not be verified 
in this study. In further studies more detailed analysis of the reading of CP patients 
will be investigated by adding the distance information of the eye movements in 
order to confirm that these reasons lead to the more frequent appearance of eye 
fixations of the CP patients.

In Experiment 2 we also could explain the slower and stable most comfortable 
scrolling speed of CP patients by the characteristics of the more re-readings and the 
shorter saccade length. In this chapter, however, as the eye movements of CP patients 
in reading the scrolling text could not be clarified, it could not be confirmed whether 
the frequency of re-readings of CP patients was more and the saccade length of CP 
patients was shorter. The reason why the information of the eye movements, espe-
cially the distance information, could not be acquired was because of the constraints 
of the uncontrollable head moving of CP patients. In further studies more detailed 
analysis of the reading of CP patients will be investigated by adding the distance 
information of the eye movements in order to confirm that the more re-readings 
and the shorter saccade occur in reading the scrolling text and that they lead to the 
slower and stable most comfortable scrolling speed of CP patients.

Moreover, the elderly and non CP disabled persons may have the different 
characteristics of reading the still and scrolling text. For example, the comfortable 
scrolling speed may be different. This difference will influence the social informa-
tion accessibility for them. In further studies their characteristics of reading the still 
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and scrolling text will be investigated and this research, including this chapter’s 
research, effect to supply the tools of knowledge management by which the social 
information can become more accessible for the elderly and disabled persons.

Concretely the knowledge from this research will be able to supply the guide-
lines how to present the information not only in the public space, such as the flight 
information at the airport and headline news on street displays for example, but 
also in the private space, such as information in the portable information terminals, 
including mobile phone and breaking news on the TV to mention just two.

Finally the arrangement of the social information infrastructure and the proposal 
of the new information system according to the guidelines from the knowledge will 
support the independent activity of the elderly and disabled persons without the 
information barrier.
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ABSTrACT

In this chapter, some countermeasures are shown for the aged who need care to be 
able to live their own daily life not only at home, but also in the community, under 
the situation of worldwide aged society. At first we survey the present situation of 
the aging in the world. Next, it is explained what human functions are, and how 
they change by the aging with some research findings. Because of the fall of func-
tions, the barrier often occurs that the aged cannot perform an objective daily life 
activity. Therefore, the methods to remove the barrier are examined. In the removal 
methods of the barrier, the commentaries are focused to the support technology, such 
as home care and rehabilitation tools which utilize survival functions effectively. 
Furthermore, the research is introduced on satisfaction and well-being of users of 
rehabilitation facility service of day care, and it is pointed out that kind of service 
as a social resource is important for the aged who need care to support the inde-
pendence and well-being in daily life. Effective use of social resources is required 
to facilitate knowledge management in community life.
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InTrODUCTIOn

We human manage our own daily life with physical and intellectual functions. It 
is said that human functions change by aging, and many of their functions tend to 
deteriorate (Charness, 1985). The aged society has being come in the many countries, 
as shown in Figure 1. Therefore many aged people whose physical or intellectual 
functions deteriorated need the help of others to live their own daily life.

ADL (Activities of Daily Living) are essential behavior to perform our daily life. 
ADL composes of the following activities; “Transfer from bed or chair”, “Mobility”, 
“Dressing”, “Eating”, “Toilet use”, “Bathing”, ”Grooming”, and “Communication”. 
They are called “basic ADL”, these are composed of fundamental and crucial self-
care tasks. Furthermore, IADL (Instrumental Activities of Daily Living) are neces-
sary functions to enable the individual to live independently within a community. 
They are as follows: “Using the telephone, “Community mobility”, “Shopping for 
groceries”, “preparing meals”, “light housework”, and “taking medications and 
managing money”.

To support the aged who need care not only at home but also in community, many 
countermeasures have been carried out. “Social resources” as one of the counter-
measures, are utilized very much to support to live independent at home and in a 
community for the aged who need care. The definition of “social resources” is as 
follows; It is a complex system composed of legal systems, welfare services, man 

Figure 1. The change of the aged population rate in the world. (Quoted from The 
United Nations. World Population Project (The 2000 Revision))
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power, support technology, and the aggregate of a fund / supplies, and it fills up 
needs of the aged who need care in the daily life at home and in community.

In this chapter, the author discusses about the relation between human functions 
and ADL, and countermeasures that make the aged who need care to be able to 
live an independent life at home and in community, from the viewpoints of support 
technology and home care.

HUMAn FUnCTIOnS AnD THeIr CHAnGeS BY AGInG

Human Functions

A human being performs daily life by perception of various outside stimuli. The 
outside stimuli are obtained by “sense organs” such as sight or hearing at first. Next, 
this perception information is transmitted into “nervous system of the brain” via the 
centripetal tendency nervous system. And a perception / cognitive processing are 
performed there, and the order is decided by these processing. The order is sent to 
effectors such as hands or feet, and a reaction action is carried out at last.

The human functions are classified into three kinds. Those are sensory functions, 
perception / cognitive functions, and exercise (action) functions.

• Sensory functions; they are composed of five kinds as follows; sight by eyes, 
hearing by ears, sense of touch by skin, taste by tongue, and smell by nose.

• Perception / cognitive functions; perception function is to transform outside 
stimuli into significant information for human independent action. And cog-
nitive function gives a behavior pattern that is decided by processing rules 
stored in long-term memories. There are three kind of process in cognition; 
skill base, rule base, and knowledge base (Rusmussen, 1986).

• Exercise (action) functions are mainly performed with a part of body site 
such as upper or lower limbs. And intention transmission to another person is 
also one of important behaviors of exercise functions.

A human information processing is usually explained by the S-R (Stimuli-
Reaction) model shown in Figure 2.

Change of Human Functions by Aging

It is generally said that the human physical and intellectual functions change by 
aging. And many investigations clarified that most of these functions fall by aging. 
Especially the fall of the physical function causes various difficulties in daily life. 
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By such a background, many researchers have been trying to grasp the change of 
physical function by aging objectively, and also getting basic data for supporting 
the aged who need care in daily life.

There are two methods to grasp the change of the human being functions by the 
aging. One way is “longitudinal survey”, and the other is “cross-sectional survey” 
(cf. Figure 3). Cross-sectional survey is the method that chases the change of the 
functions of a particular age group with time passage. By this way, the true charac-
teristic of the change in functions can be got, but it costs much time and labor. On 
the other hand, longitudinal survey is to grasp functions of the different age group 
at the present time, and to examine the differences. However, we must add atten-
tion carefully to influential factors such as “the cohort effect” and “time effect” by 
this survey.

Studies about the Change of Physical Functions

Many of physical functions deteriorate by the aging. Physical Fitness Standards 
meeting for the study in Tokyo Metropolitan University (2000) reported the find-
ings about various Japanese physical functions by cross-sectional survey, and some 
results are shown below.

Simple Reaction Time to the Light Stimulation (cf. Figure 4)

By this test, the reaction time from perceiving the light stimulation to pushing the 
button was measured. Its peak appears in late teens, and it is slowly deteriorating 
by the aging.

Figure 2. Human information processing (by S-R model)
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Grip Strength (cf. Figure 5)

The grip strength shows a static flexor power of the forearm. The grip shows the 
maximum in early twenties and falls from late thirties.

Figure 3. Cross-sectional survey and longitudinal survey

Figure 4. Simple reaction time
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Vertical Jump (cf. Figure 6)

Vertical jump is a measuring method that had been devised as an index to evaluate 
leg power in U.S.A. The height of vertical jump reaches its peak in late teens and 
continues falling afterwards.

Figure 5. Grasp strength

Figure 6. Vertical jump
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Studies about the Change of Intellectual Functions

It is known that some of intellectual function is maintained or raised (Dennis & 
Tapsfield, 1996). This Knowledge was reported by Horn, J. L. & Cattell, R.B. 
(1966), and they classified the intellectual ability into fluid intelligence and crystal-
lized intelligence. Fluid intelligence is defined as follows; “on-the-spot reasoning 
ability, a skill not basically dependant on our experience.” It is often explained 
from the biological standpoint, and this intelligence is activated when the central 
nervous system is at its physiological peak (Belsky, 1990). Crystallized intelligence 
is defined as follows; “the extent to which a person has absorbed the content of 
culture.” And it is the store of knowledge or information that a given society has 
accumulated over time.

Furthermore, Thurstone, L. L. & Thurstone, T. G., (1941) proposed that intellec-
tual ability of human being composed of seven ability factors. They are as follows; 
Memory (M), Number (N), Perception (P), Reasoning (R), Word fluency (W), Space 
(S), and, Verbal comprehension (V).

The authors made a description-style test to measure above seven ability factors 
(Nishiguchi & Saito, 2000). This test carried out to two subject groups; one is elder 
group (20 people and their average age is 63.1 years old) and the other is young 
group (20 people and their average age is 20.9 years old)). In this test, four phases 
of degrees of difficulty (a degree of difficulty rises by order from I to IV) are set 
for each question. Work performance was calculated by the following calculation 
type:

Work performance(%) = number of correct answers / number of problems * 100

Figure 7 showed the work performance ratio of the elders group for the young. 
In two ability factors (Memory (M) and Number (N)), the work performance ratio 
is high and a difference is not recognized between two groups when a degree of 
difficulty is low. But the difference between two groups grew bigger as the degrees 
of difficulty rise. These abilities are fluid intelligence and they decline by aging. 
Furthermore, the elders do not seem to be flexible for a change of the difficulty 
of the tasks comparison with the young. On the other hand, in Word fluency (W) 
and Verbal comprehension (V), which are crystallized intelligence, the elders were 
flexible in changing the difficulty although they performed lower in comparison 
with the young.
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THe CAUSe OF BArrIer AnD BArrIer-Free DeSIGn

The Cause of Barrier, and the Method to remove It

In the situation that someone is going to accomplish some actions in everyday life, 
a barrier occurs when his/her ability does not satisfy the ability required shown in 
right side as (1) of Figure 8. When a survival or substituted function can be used, the 
barrier will be removed by using some jig or self-help device (Nishiguchi, Saito, & 
Ozeki, 1993), and then, the objective action becomes easy to perform for the elders 
who need care. In addition, it is effective to apply an architectural barrier-free design 
to house and public accommodation shown in left side as (2) of Figure 8.

By the way, a survival function is a function which has been left a little after 
disease and a substituted function has a supplementary roll for the function with 
disorder such as an auditory function in the blind.

In the next section, some example of the barrier-free design are shown, and 
these cases adopted the ways which assist deteriorated function or to substitute 
function.

Figure 7.The work performance ratio of the elders group for the young
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The Usage of Survival or Substituted Functions

In our daily life, various kinds of barrier-free designs have been carried out. Espe-
cially, barrier-free design for obtaining outside information is very useful for the 
people whose sensory function deteriorated as shown in Table 1.

The human being gets many of outside information by visual function and audi-
tory function. However, when these sensory functions deteriorate we cannot take 
in outside information enough. In these cases, the barrier-free design is carried out 
to assist the deteriorated function shown as (1) and (5) of Table 1. Furthermore 
barrier-free design is utilized to obtain outside information using substituted sensory 
function in the case when visual function or auditory function does not work at all. 
These design is shown as (2), (4), and (7) of Table 1.

HOMe CAre AnD reHABILITATIOn eQUIPMenT 
AS SUPPOrT TeCHnOLOGY

“Home care and rehabilitation equipment” is used to support the aged who need care 
in daily life. These equipments are developed for the people who can not perform 
independent behavior in daily life because of functional deteriorating. However, 
it may invite the fall of the function in the future to depend on these equipments if 
they had an enough function to accomplish the behavior. Therefore, it is necessary 
to consider advice with the rehabilitation staffs and coordinators enough when the 

Figure 8. The cause of barrier, and the method to remove it
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aged who need care uses home care and rehabilitation equipments. Home care equip-
ments also have an effect to reduce physical burden of the care-providers.

These home care and rehabilitation equipments are generally developed accord-
ing to the classification of ADL (Activities of Daily Living). ADL are behavior to 
perform our daily life as follows; Transfer from bed or chair, Mobility, Dressing, 
Eating, Toilet use, Bathing, Grooming, and Communication. At first, the behavior in 
each ADL are explained, and next home care and rehabilitation equipments are com-
mented that were developed to support for the aged who need care in this section.

About Home Care equipment

Transfer from Bed or Chair

This behavior is composed of transfer to standing position and to wheelchair from 
bed, and it includes also the reverse movements. This kind of behavior occurs 
when getting up in the morning and going to bed. Various home care equipment 
to support transfer action have been developed for the aged who can not perform 
this behavior because their physical function had been deteriorated. For example, 
“adjustable bed” has functions such as changing the height of the bed and the angle 

Table 1. Barrier-free design for obtaining outside information 

Sensory function

Fall of the visual function Fall of the auditory function

Func-
tion to 
assist 
or 
sub-
stitute

Sight 
function

(1) Assistance of visual function; 
  Eye grasses, Loupe 
  The expansion reading machine for 
visually impaired persons

(4) Presentation by sight information; 
  Conversation by sign language or 
writing 
  Broadcast captioning 
  Bulletin board such as Display of 
waiting number on service counter, and 
Refuge instruction display

Auditory 
function

(2) Presentations by auditory informa-
tion; 
  Traffic signal with acoustic device 
  The opening and closing message of the 
door, and the massage of the arrival floor

(5) Assistance of auditory function; 
  Hearing aid 
  Silver phone

Touch 
function

(3) Presentations by touch information; 
  Braille 
  Walking stick, Tactile blocks 
  A rising on the operation key 
  The notch of the prepaid card

(6) Presentations by touch information; 
  The call device with the vibration 
function

Other (7) Use of substituted function; 
Taking a guide dog

(Quoted from contribution of Nishiguchi, 2005)
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of the back. It makes not only easy to transfer but also is effective in preventing a 
bedsore for the bedridden aged people. In addition, mattress, cushion, sidebar, and 
side table are prepared.

Mobility

Mobility is necessary when someone moves between places, such as from bed to 
toilet. Many kinds of wheelchair have been developed for the people who cannot 
walk because of their lower limbs function deterioration. “Wheelchairs” are classified 
into two kinds; they are “manual wheelchairs”, and “electric powered wheelchairs”. 
In addition, as equipments to assist mobility, there are walking stick and walker 
(walking frame), lifter, and home elevator.

Eating

Eating is an indispensable behavior so that a human being can maintain his own 
life. When we eat something, we use chopsticks or a spoon in a handedness or a 
practical use hand, and carry food into our mouth. The following equipments have 
been developed for persons having difficulty with eating because of upper limbs 
paralysis; chopsticks and a spoon that were designed for easy holding, and a bowl 
with the non-slip rubber at its bottom.

Toilet Use

Toilet use is required when we excrete the food which was digested in the body. To 
perform toilet use it is demanded to move to the restroom, to control of excreting, to 
keep cleanness after the excretion, and to dress. Many kinds of home care equipment 
are provided to support the excretion behavior. And also a portable toilet and diaper 
are developed for person who cannot move because of physical impairments.

Dressing and Grooming

Dressing is an act of wearing and taking off clothes or socks. Grooming is composed 
of following behavior; washing the face, brushing teeth, cutting nails, combing hair, 
and making up. When we perform these acts, it demands to use both hands. For the 
person who can use only one side for the paralysis, many equipments have been 
developed that enable one-handed operation.
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Bathing

The bathing act is indispensable to maintain physical cleanliness and has the ef-
fect of fatigue recovery. In the bathing act, many kinds of equipments have been 
developed to remove dangers in case of stepping over the bathtub or walking on 
the wet floor.

Communication

The communication is an act of the understanding with person, and we use verbal 
function and auditory function. Talking aid was developed in particular as a com-
munication tool for the person whose verbal function deteriorated.

Others

Various home care equipments have been developed for the aged who cannot live 
their independent daily life by the fall of the functions as mentioned above. “The 
emergency reporting system” for the aged of the single life, or “the search system” 
of the people who loiters in community with the dementia, has been introduced to 
secure their safety.

Recently, physical rehabilitation (or “power rehabilitation”) with slight machine 
training has been introduced to improve physical functions and reduce care quantity. 
Many care providers and researchers began to perform scientific approach about 
its effect now.

The Database of Home Care equipment

These home care and rehabilitation equipment can be searched by the database called 
“TAIS(Technical Aids Information System)” provided by “Association for Technical 
Aids in Japan”. This database recorded 6,082 kinds of home care and rehabilitation 
equipments at a point of October 2007 (Association for Technical Aids in Japan, 
2007). The breakdown of registered equipments is shown in Table 2.

CAre SerVICe In COMMUnITY

The effectiveness of home care and rehabilitation equipments for the aged who need 
care to be independent in the daily life was mentioned above. Besides a support 
technology, the environment where the aged can spend positive daily life also must 
be provided by means of knowledge management technology.
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The inventory survey was made to grasp the satisfaction and the feeling of 
well-being of the elders who use day care services, and to get some effective coun-
termeasures for providing home care in community in order to facilitate social 
resources in our community to meet the needs of elders who need care. The subjects 
surveyed were fifty nine users of day care service provided by a certain geriatric 
health services facility (Nishiguchi, H. & Karashima, M., 2008).

The results are as follows: (1) The user held almost high feeling of satisfaction 
about offered service, and they were much satisfied to the care for bathing particu-
larly. And there were differences of the satisfaction between the users of male and 
female in some service. Especially female users showed higher score of satisfac-
tion in communication activity. (2) The feeling of well-being for the care service 
was influenced by sex differences, and human relation with the other users, and it 
showed higher score in female users and users who satisfied with human relations. 
According to the results, it is necessary that care service must be provided carefully 
by considering the sex differences in social and cultural viewpoint, i.e. gender as 
well as the age.

COnCLUSIOn

In this chapter, the characteristic of the change of the human being function by the 
aging was discussed considering the forthcoming aging society. And the methodology 
to remove the barriers which occur at home by functional decline was explained, 

Table 2. The breakdown of registered equipments with TAIS 

Classification Number

  Treatment and rehabilitation equipments 523

  Prosthesis and orthosis 12

  Personal care equipments 1,082

  Equipment for movement 2,478

  Equipments for housework 42

  Furniture / housing parts, building facilities 1,684

  Communication-related equipments 189

  Devices for operation 27

  Improvement equipments for living environment 12

  Recreational Equipments 13

  Others 20

Total 6,082
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and barrier-free design, home care tools and example of rehabilitation equipments 
to support the aged who need care were shown.

In these days, many manufacturing has been produced under “technology-oriented 
design”, because of progress of the science technology. However, the human being 
function changes by the aging, and also the characteristics are different between 
persons. And it is necessary to design the equipment after considering the situation 
of the physical function and also having grasped what kind of equipment the cli-
ent needs. Therefore, the making of “needs-oriented” home care and rehabilitation 
equipments is indispensable to support the independent life of the aged who need 
care in hyper aged society.

FUTUre TrenDS

I think that it is indispensable not only to perform independent daily life for the aged 
who need care, but also to take communication with friends or acquaintances in 
community. It is expected that social resources such as home care and rehabilitation 
equipments have been provided in a community, and the place such as “(Adult) day 
care” that provides “social support” must be increased for independent daily life of 
the aged who need care. Organizational environment in community is required to 
align social resources for providing an effective and equitable care services.
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Chapter 17

The First Attempt of 
Intensive Approaches in 
Cognitive Rehabilitation 
in Clients with Severe 
Traumatic Brain Injury

Masako Fujii
Nonprofit Organization TBI Rehabilitation Center, Japan

InTrODUCTIOn

Traumatic brain injury (TBI) shows unique problems as consequences of neurop-
sychological and cognitive sequelae. The most common causes of TBI are traffic 

ABSTrACT

Cognitive rehabilitation (CR) was undertaken by two clients, A and B, using pen 
and paper method by an exclusive and intensive approach. Client A with very se-
vere TBI showed improved attention and memory deficits and after undergoing a 
step-by-step trial, he finally landed a satisfactory job and maintained it, with the 
support of a large organization. Client B underwent CR with considerable effort by 
himself and attained a normal cognitive level but was still half way to the satisfac-
tory social integration owing to an insufficient support system. Through the long 
process undergone by the two clients, it was suggested that environmental factors 
(support system) are extremely important for a satisfactory social life in severe TBI 
clients, together with the recovery of cognitive functions by CR.

DOI: 10.4018/978-1-60566-284-8.ch017
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accidents, falls, or sports/recreational accidents. The cognitive, behavioral and emo-
tional changes in TBI include deficits of attention, speed of information processing, 
memory, planning and problem-solving, abstract thinking, initiative, flexibility, and 
control and regulation of behavioral and thought processes, egocentricity, changes 
in affect, and lack of self-awareness (Ponsford, 1995 p.27)

In a preliminary report of a recent official five-year model project for sup-
porting persons with higher brain dysfunction including TBI by The Japanese 
Government(Ministry of Health, Labour and Walfare)the consequences with the 
specific symptoms of the dysfunction were defined. These consequences were reported 
to be deficits of attention, memory, executive functions, and/or social behavioral 
disturbances in the post-acute phase. It is considered that the deficits are typically 
expressed after TBI. Of the four dysfunctions the former three deficits of attention, 
memory, and executive functions are the most common deficits in TBI and they were 
determined as the most important targets of our CR. The social behavioral distur-
bances are considered to arise sometimes from certain dysfunction of the executive 
functions and more related to emotional disturbances than to cognitive deficit. With 
the aim to restore the three cognitive functions, our CR was started and continued 
using workbooks and dictation tasks in a daily intensive training for creating brain 
reorganization, as demonstrated with the stroke model (Taub et al., 2002).

The most challenging and complex issues regarding TBI clients together with 
the restoration of cognitive functions are how to return to work or how to find and 
maintain a new suitable work for TBI clients with an altered personality and/or with 
decreased cognitive abilities. Recently, factors that allow TBI clients to return to 
work have been argued more than before, indicating many problems in post-acute 
phase of TBI. Such arguments were carried out in the broad domain, for example, 
in relation to early neuropsychological functioning and severity (Machamer et al., 
2005), behavioral aspects (McCrimmon and Oddy, 2006), differences in Neurobe-
havioral Rating Scale (Franulic et al., 2004), interventions in behavior and dis-
ability (Winkler et al., 2006) or injury severity and self-awareness on TBI deficits 
(Shames et al. 2007). Problems on returning to work are being recently discussed 
in Japan, but CR as the basic remediation of brain function as a background fac-
tor for returning to work has been disregarded because CR requires several years, 
sometimes as a life-long CR. During CR client’s considerable efforts is essential 
for cognitive recovery and CR often requires great support from the environment in 
the broad sense, such as significant relations including the family or teachers. We 
have developed CR original programs simply on the basis of the concept that the 
more the brain is trained, the better it is activated, thus reorganizing previous and 
present cognitive functions in the prefrontal and lateral cortices, which are mainly 
affected by brunt head trauma caused by the traffic accidents or falls. Furthermore, 
it was also developed, taking into consideration that during CR, the contralateral 
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unaffected side of the injured brain region plays important roles in the functional 
recovery and reorganization of the ipsilateral affected brain region. In the imple-
mentation of CR, four principles; namely; (1) daily, (2) at home, (3) with family, 
(4) outcome measures, were proposed from the first time in our program.

BACKGrOUnD OF COGnITIVe reHABILITATIOn

The main purposes of our intensive CR are to restore lost brain functions through 
daily training of cognitive functions, using a restorative (rather than comprehensive) 
approach. It was considered that our CR is the most appropriate approach based 
on the new paradigm for brain reorganization (Nadeau, 2002; Taub et al., 2002), 
according to brain plasticity recently demonstrated even in a mature brain (e.g., my 
previous research, Fujii and Hayakashi, 1992). The actual goal of CR is to repair 
the three cognitive deficits of attention, memory, and cognitive functions, caused 
by TBI. Attention is a basic function of human cognition involving accepting and 
manipulating information in the brain. Under a clear arousal state and a certain degree 
of concentration attention is essential to manipulating information related to writing, 
reading, and hearing. The visual catching (partly auditory) of many small targets 
such as letters in words and sentences is the usual conventional method for visual 
attention rehabilitation. Reading and writing trainings usually carried out in early 
educational processes can be used also in attention CR. The tools already available 
for CR in English such as Attention Process Training (Sohlberg and Mateer, 2001) 
were not easy to use in Japan; therefore, workbooks and audiotapes for dictation 
tasks were originally made in our center (see Appendix 1).

Although the workbooks used for the remediation of attention deficits are often 
relatively simple, more elaborate workbooks for the remediation of memory deficits 
using sentences and stories are more favorable for TBI clients and such workbooks 
have been prepared including those for verbal rehearsal, elaboration, and execu-
tive training, along with other verbal techniques. The reason why we used these 
materials for CR was that it is very useful for long-term CR and cost-effective. 
Intensive and repeated use of various types of such materials gradually improved 
neuropsychological test scores, suggesting the recovery of brain functions in clients 
with TBI, even if their deficits were very severe. We consider that an intensive CR 
accelerates brain reorganization with the intensive training stimulation, as shown 
in a stroke model (Taub et al., 2002; Nadeau 2002).

In the case of severe TBI clients whose memory deficits are difficult to improve 
(Rees et al. 2007) an external compensatory approach for memory rehabilitation 
may be recommended. In contrast to the compensatory approach, the other concept 
is that by using external aids patients do not have to worry about their memory but 
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the aids are ultimately compensatory technique and are not rehabilitation technique, 
and that the compensatory technique is not recommended if it might interfere with 
neuropsychological rehabilitation (Leon-Carrion, 1997). The restorative approach, 
aiming for the intrinsic recovery of memory function, is the main approach used 
in our center, although compensatory techniques are also used as a supplementary 
approach. The purpose of many memory workbooks made in our center is not only 
for memory training in the long-term but also for the general purpose of language 
training and attention remediation. They also played a rehabilitative role anytime in 
attention improvement. CR devices for executive function remained as our future 
problem to be solved. The recoveries of attention and memory then became the 
realized goals in our CR.

The Japanese versions of neuropsychological tests (RBMT, BADS, and JART, 
see in Appendix 2) were recently published in Japan, which made follow-up stud-
ies of clients more practical than before. Clients A and B in cases of the subject in 
this chapter already attained the time of their readiness for training, as three years 
have already passed since their serious vehicular accidents, and at this time, CR was 
necessary in both clients to improve their cognitive deficits to a higher level.

CLIenT A

Client A was a 25-year-old man who lived with his parents, sister and grandmother 
when he suffered a very severe TBI from a vehicular accident (Fujii et al., 1998). 
At the time, he was delivering newspaper in the early morning and he collided 
with a light truck running at a high speed. He was in coma for one month. He was 
discharged after 3 months, and he began to participate in the day-service center for 
persons with mental illness, near hospital in the same organization. He received 
short-term speech therapy, without any other rehabilitation. The bus of the day-
service center was door to door; thus, he went there everyday. Magnetic resonance 
imaging (MRI) showed focal lesions in the posterior part of his right lateral lobe 
with hemorrhage and with cranial bone fracture (direct injury). Furthermore, the 
left lateral lobe was considerably injured with damage to the posterior part of the 
frontal lobe (contre-coup injury). Although he showed no physical symptoms, his 
cognitive deficits were extremely severe with severe deficits of attention, memory, 
and executive functions. He was not able to talk well perhaps because of his word-
finding disorder. His mother worked as a hairdresser in her beauty salon in her own 
house and his father was a retired school official. Both parents were very supportive 
of him. Three years after the injury, the patient was referred to us and he participated 
in our home-based daily training program.
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Cr of Client A and results

In Table 1, the changes in test scores of client A over 9 years are summarized. 
Numbers and years (yrs) are the times from the start of the cognitive rehabilitation. 
After 3 years of TBI, client A began to undergo CR, trying at first various activities 
such as those in workbooks for primary schools, dictation tasks, and explanations 
of four-item comics. Client A mostly preferred dictation tasks, and from the follow-
ing year, the dictation tasks became his main home-based training from Monday to 
Friday. The trainings of the dictation task showed positive result, demonstrated by 
his scores of tests that we originally developed (Matsuoka et al., 2000). One year 
after the start of CR, his mother said that he always concentrated well on the tasks, 
and that he was able to listen to family talks for about half an hour, which seemed 
to be signs of attention improvement. His mother also said that his personality be-
fore TBI was characterized by calmness and honesty, whereas after the accident he 
became rather talkative and bright without any antisocial behavior.

After two years of dictation and other tasks he began to use our workbooks; 
the first set of workbooks was listening attention and the second was for visual 
attention. He used the next set of memory workbooks in addition to the dictation 
tasks everyday from Monday to Friday. Generally, he used the same workbooks 
four times; the first workbook was carried out together with his mother, and he did 
the second, third and fourth workbooks by himself. After returning home from the 
day-service center at about 4 p.m., he accomplished the tasks of the workbook and 
dictation for about 2 hours everyday. The success of this continuous rehabilitation 
was perhaps enhanced by his preservative tendency of behavior as a TBI afteref-
fect. The practical availability of this preservative tendency was the strong backup 

Table 1. Changes in scores of five neuropsychological tests of client A. Regarding 
the tests, see Appendix 2 

Baseline 1 
year

2 
yrs.

3 
yrs.

4 
yrs.

5 
yrs.

6 yrs. 7 yrs. 8 
yrs.

9 
yrs.

WAIS-R (IQ) 47 46 43

TEA total score 
(attention)

17 31 30 41 52 39

RBMT standard pro-
file score(memory)

9 8 9 5 11 6

BADS(executive 
function)

33 33 33 27

JART (adult reading 
ability)

30 30 28 25

Social reentry waiter, kitchen assistant
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for the daily cognitive training. His first TEA scores were all lower than 5 (5 is the 
cutoff score) in nine subtests. After his one year long training using workbooks and 
dictation tasks, his score of the fourth TEA subtest of visual elevator became 11 
(10 is the average score), although the time score of the fifth subtest was still lower 
than 5. These findings showed that his works were accurate but it took much time 
for him to accomplish them. The total score of TEA then increased to 31 from 17 
(Table 1).

In addition, the mean scores in a scale of 5 (0, no; 1, slight; 2, some improvement; 
3, improvement; 4, large improvement) in a questionnaire on the improvement of his 
behavior answered by his mother were as follows: 1. attention 2.7; 2. memory 2.4; 
3. communication 2.8; and 4. behavior 3. This questionnaire consisted of 18 ques-
tions that need to be answered on the basis of her subjective impression after three 
years of training (Fujii et al. 2002). The most improved item was “starting trouble” 
in behavior with the mother’s additional comment that he could start doing things 
promptly. She also said that he relied on his mother at home, but outside, he could 
do things on his own will without depending on others. This scores in attention, 
communication, and behavior were higher than those in memory. His mother also 
noticed that his memory deficit improved in tasks on prompt memory and writing 
sentences recollection. Staff members in the day-service center also noticed his 
improved cognitive function and behavior and he was able to help the staff in put-
ting in order and cleaning the room after their activities in the day-service center 
were finished. As his work at the center gradually increased and he returned home 
using two bus routes at around 6 p. m., which was later than before and trainings in 
his weekday using workbooks was moved to the weekend. He stopped practicing 
the tasks on the workbooks when he started as a café waiter.

Toward effective Social reentry of Client A

In the first workplace at a café as a waiter, client A gradually showed a decline 
in memory function: forgetting orders or errors in calculation and recollection of 
changes. Neuropsychological tests showed a decreased RBMT score from 9 to 5 
(Table 1) without any change in BADS score. However, in the questionnaire (DEX) 
attached to BADS, he indicated clear confusion, as shown in Table 2.

Change of one point such as a change from Never to Occasionally are omitted. 
The total score was 4 in the first answers and 18 at the second using Dex question-
naire with 20 items with unchanged BADS scores (both 33, see Table 1). The Dex 
score changes showed his subjective confused experiences in the daily life. Dif-
ficulties in controlling himself are well expressed in the change in the response to 
item 14 as from Never to Very often. Lack of continued attention, irritability, and 
restlessness are shown in the changes in the responses to the other four items from 
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Never to Sometimes. These data revealed his difficulties in doing his work as in 
one-year before. Perhaps it might be the main cause of the decrease in the score of 
his memory functions from 9 to 5 in RBMT.

His caregiver from the community support division of the same organization 
looked for a suitable job for him, using the network of the organization. After three 
months of apprenticeship, he was employed as a kitchen staff (washing used table-
ware, putting tableware in order, carrying meats in pans, or cleaning the cooking 
room), in a company that has a contract with a home for mentally retarded children. 
The work as a kitchen staff suited him well and his confusion at the time when he 
worked as a cafe waiter disappeared: he is now working as a kitchen staff with 
satisfaction. TEA and RBMT scores increased (Table 1) with unchanged BADS 
and JART scores. In addition, in comparison with TEA total score of the past five 
tests; the scores at 8 yrs. in Table 1 were the highest, showing improvement to the 
borderline or near borderline level. Furthermore, the eighth subtest that reveals a 
possibility of doing two tasks at the same time showed a borderline score of 5. This 
is the best subtest score among the five TEA tests examined. It must be noted that 
the scaled score is changed at 35 years of age and without a marked difference in 
raw score scaled score change was shown as positive data between data, for 6 and 7 
yrs. in Table 1(see also TEA Manuals, Robertson et al., 1994). At least, the attention 
scores, at 7 and 8 yrs. on the same scale of the scaled score showed increased scores 
from 41 to 52 (see Table 1), suggesting real improvement of attention.

Next is his letter to us:

Table 2. Answer to part of Dex questionnaire (self-rating) attached to BADS in 
the first (at the time of working as a café waiter) and the second (one-year after), 
indicating changes in his behavior. The numbers 0, 1, 2, 3 and 4, denote Never, 
Occasionally, Sometimes, Fairly often, and Very often, respectively. Clear changes 
from 0 to 2 or 4 are shown in five items out of 20. 

10. I really want to do something one minute, but couldn’t care less about it the next. Change from 0 to 2 indi-
cates change from Never to Sometimes

12. I lose my temper at the slightest thing. Change from 0 to 2 indicates change from Never to Sometimes.

14. I find it hard to stop repeating saying or doing things once I’ve started. Change from 0 to 4 indicates change 
from Never to Very often.

15. I tend to be very restless, and can’t sit still for any length of time. Change from 0 to 2 indicates change 
from Never to Sometimes.

17. I will say one thing, but will do something different. Change from 0 to 2 indicates change from Never to 
Sometimes.
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I am working at --- center, washing dishes, pushing the trolley pan, and cleaning 
the entrance of the drainage. During my work I happily talk to many working la-
dies. Yesterday, I pushed the trolley pan and cleaned the entrance of the drainage 
as well. I am working happily and enjoy talking with other kitchen staff. At first, 
I cut my second and fifth fingers during the cutting of vegetables. I felt satisfied 
pushing the trolley pan, and I intend to work hard from Monday to Friday. I can 
also enjoy in today’s personal computer class. I work hard from Monday to Friday. 
I am enjoying my work.

Half a year after working at his suitable workplace, he had epileptic seizures 
every Friday. Various examinations as an inpatient of the hospital in the organization 
showed that his seizures could be controlled, and again he returned to work. His 
scores for cognitive functions shown in Table 1 in the last year examined outcome 
measure decreased in all the test scores. Decreased test scores owing to the epileptic 
seizure were often encountered in our center. Epileptic seizure was considered to 
affect cognitive function more than results of his previous maladjusted work, which 
resulted only in memory score decline from 9 to 5.

It took 10 years from the time of the client suffered from TBI caused by a 
vehicular accident at 25 years of age to time of finding a suitable and satisfying 
employment at 35 years of age. Still he was able to maintain his work happily. It 
can be said that his CR and gradual work reentry of client A is an ideal model of CR 
and social reentry. During this course, his tendency of preservation (after effect of 
TBI) must be added as an important factor that could not be found in the literature. 
After his discharge from hospital, he attended the day-service center everyday with 
almost perfect attendance and this tendency to continue with his daily activities was 
maintained until now. Although the preservative tendency was not found among 
the multifactor recommended in social reentry (Wilson, 1998; Kowalske et. al., 
2000; Levack et al., 2004), it was a potent factor for CR maintenance and may be 
a more important factor for his job maintenance. Poor self- awareness and sever-
ity of TBI-induced deficits (Shames et al., 2007) seemed not to interfere with his 
social integration and job maintenance. The support system worked well for him, 
advancing step by step towards social integration. The preservative tendency as 
an after effect of TBI may play an important role in TBI clients with very severe 
cognitive deficits such as client A.

CLIenT B

Client B was a 27-year-old man who suffered from severe TBI caused by a motor 
vehicle accident. Coma lasted for 45 days. He was diagnosed as having diffuse 
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axonal injury, right hemiplegia, articulation disorder, hearing loss in the right ear, 
and memory disorder. He received hypothermia treatment without surgery. MRI 
showed focal lesions in the left-hemisphere deep white matter including the internal 
capsule. The anterior and dorsal portions of his lateral cortex were also injured. He 
was referred to a hospital rehabilitation facility for gait training and he was discharged 
after gaining the ability to walk with the aid of a cane. He returned home without 
specific cognitive rehabilitation. Before the accident, client B was a fulltime worker 
at a printing company and a sport instructor in a high school. He could not return to 
work owing to his physical and cognitive impairments. After his discharge, client 
B continued gait training with his own plan for gait rehabilitation (walking around 
his home daily for four hours). This lasted for two years. He lived with his parents. 
The patient was referred to us three years after the accident through a family support 
group and participated in our daily home-based cognitive training program.

Cr Outcome and Social reentry of Client B

In Table 3, changes in test scores of client B over 5 years are summarized. Numbers 
and years (yrs) are from the start of CR. Memory rehabilitation was the main focus 
from the first time in his CR because the results of his initial interview and cogni-
tive assessment showed an impaired memory, with relatively normal attention and 
concentration. Using tapes for dictation tasks, memory workbooks, and newspapers, 
he carried out his daily cognitive training tasks for 4 hours on his own effort with 
the following schedule: approximately 30 minutes for the dictation task (10 minutes 
for writing, 20 minutes for spelling or kanji character checking), approximately 90 
minutes used for the workbook (75 minutes for answering, 15 minutes for error 
checking) every morning; approximately 90 minutes for transcription of newspaper 
articles at the library every afternoon; and approximately 30 minutes for writing in 
a diary, remembering activities in the daytime, every evening. In a monthly meeting 
held every third Saturday with other TBI members he was able to report smoothly 
his progress or daily activities by referring his diary.

Client B earnestly kept to his cognitive training schedule for two years and 
repeated the workbook series four times in consecutive weeks. These workbooks 
included memory workbooks 1-8 for 32 weeks, reading, writing, remembering 
workbooks 1-12 for 48 weeks, and remembering by cues workbooks 1-4 for 16 
weeks. Client B spent approximately 700 hours in cognitive training during the 
first eight months and continued his cognitive training for more than two years 
until his start of to one-year training course for the disabled. During the course, he 
continued the dictation tasks as his evening cognitive training. His preparation for 
entrance examination for the training course was also a part of his CR. Through 8 
months of cognitive trainings, the RBMT standardized profile scores of client B 
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improved from 12 to 19 (Fujita et al., 2003), which was the borderline (cutoff) for a 
full score of 24. After that, he attained a normal cognitive level with RBMT scores 
of 20 and 23 (Table 3). His TEA total scores also increased to 89 and 95 (normal 
score ranges) 1 and 3 years after the start of the training, respectively, from the 
baseline score of 71 (Table 3). It was considered that an early improvement of his 
memory function was due to his daily intensive CR (4 hours every day) and rather 
unaffected attention ability.

The subjective impression of TBI recovery from the response to 70 items of 
European Brain Injury Questionnaire (EBIQ Martin et al., 2001) and 7 additional 
items showed a general recovery of his cognitive function. Client B showed “very 
improved” for 8 item, “improved” for 20 items, and “better” for 15 items as com-
pared with the start of CR. One of his parents reported “improved” for 14 items and 
“better” for 35 items (Table 4). Client B showed all items “improved” among the 
5 items in Table. 5 with one exception of “no symptom” for one item, in contrast 
with the parent’s response of “better” for all 5 items. These results suggest that cli-
ent B feels more improvement through CR than his parent. It may result from some 
overestimation in his self-assessment. His assessment of his memory improvement 
also agreed with that of his parent, although the assessment of the degree of im-
provement was somewhat different, as shown in Table 5. His memory improvement 
extended to his social integration. First, it was attendance in a training course for 
a year, and next was a welfare workshop for three days a week, and then a place 
of community service one day a week. He may still have a long way, to go, as full 
time work is his final target.

Table 3. Changes in scores of four neuropsychological tests of client B. Regarding 
the tests, see Appendix 2 

Baseline 1 year 2 yrs. 3 yrs.* 5 yrs.

TEA total score (at-
tention)

71 89 86 95 102

RBMT standard pro-
file score (memory)

12 19 20 23 21

BADS(executive 
function)

97 97 118

JART(adult reading 
ability)

35 46 52

Social reentry Workshop

* Job training course for disabled for a year
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DISCUSSIOn

These analyses of CR of two clients provided us much knowledge on the process of 
improving cognitive functions, particularly in attention and memory, although 1000 
or more training hours were required in both clients A and B. The improvement of 
attention and memory deficits by CR using drill methods has not been positively 
reported in severe TBI (Rees et al., 2007). It was considered that our success in CR 
came from long-term intensive and exclusive daily training. Furthermore, it was 
suggested that CR as a daily activity was more effective than experimental and clini-
cal training of comprehensive rehabilitation (Sarajuuri et al., 2005). It was also said 
that rehabilitation of hobby-like fashion only gained one-third effect of intensive 
training (Taub et al., 2006). Preservative tendency as a TBI aftereffect was played 
a crucial role in the continuation of CR by daily home-based trainings for a long 
term in client A. Although his physical problems such as epileptic seizures caused 
damage to his overall cognitive function and maladjustment as a café waiter, which 

Table 4. Parent and client scores for 70 items of questionnaires improvement (63 
from EBIQ and additional 7 items on memory improvement) 

Client B Parent

Very much improved 8 0

Improved 20 14

Better 15 35

No change 1 1

No symptoms 24 18

N/A 2 2

Total 70 70

0: No symptoms. 1: No change. 2: Better. 3: Improved. 4: Very improved

Table 5. Scores for 5 out of 70 items of questionnaire concerning memory. Grading 
of items is the same as that in Table 4 

Client B Parent

Forgetting the day of the week 0 2

Forgetting appointments 3 2

Forgetting anything 3 2

Recall immediately and not de-
layed

3 2

Taking time to recall 3 2
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reduced his memory ability, he successfully continued with his job as a kitchen 
staff everyday from Monday to Friday. Earnest daily training of client B for 4 hours 
caused increased RBMT score from 12 to 19 (cutoff score) and finally attained an 
almost normal cognitive level in all neuropsychological tests conducted although 
he still in a way to final target.

It was also considered that intensive CR produces brain (perhaps association 
cortices) reorganization (Taub et al., 2002; Nadeau, 2002) and good effects for work 
reentry. CR played an important preparatory role in social integration. One of the two 
clients successfully landed a job, even if with relatively poor cognitive functions, 
as shown by his low RBMT, BADS, and JART scores (lower than the minimum 
required neuropsychological test scores for reentry to work mentioned in chapter 18) 
and he lack of self-awareness of his own deficits. Perhaps improvement of attention 
plays a role in his success. In addition, a support system in a large organization made 
his work continuation possible. In contrast, client B who showed good cognitive 
recoveries that reached almost normal levels (within normal ranges in all the four 
tests and over than minimum required test scores for social reentry) could only gain 
a part time work without a potent support system such as that for client A.

COnCLUSIOn

On the basis of the results of CR of the two clients and the follow up after the CR, 
following conclusions are:

(1)  Intensive CR is effective for attention and memory recoveries, and the cogni-
tive improvement is a preparation for a satisfactory social life.

(2)  Preservative tendency as a TBI aftereffect is often useful for CR 
continuation.

(3)  The negative factors are unsuitable work and epileptic seizures, both of which 
cause a certain deterioration of cognitive functions, perhaps in clients with 
severe TBI.

These results of the first attempt of our CR provided us practical knowledge on 
real improvement of TBI cognitive deficits through intensive CR, suggesting brain 
reorganization in associational cortices (perhaps prefrontal and lateral cortices). This 
reorganization is considered to cause a permanent improvement of the cognitive 
function. In addition to the positive results, a support system for severe TBI clients 
was considered to be essential for a social reentry.
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FUTUre TrenDS

Our CR program is based on a practical idea in Japan where there is no CR course. 
This report demonstrated that the home-based practices formed an effective model 
for CR. From our first attempt of CR, it was suggested that the exclusive and intense 
cognitive training was essential factor for improving cognitive deficits caused by 
TBI. The follow-up study of these clients up to now showed us various additional 
new findings for future CR advances and taught us that life long activities includ-
ing CR with clients, family and care givers, as a cooperative system, are ideal for 
their satisfactory lives. Activities for expanding the CR model in every city must 
be planned as a community resource.
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APPenDIX 1

List of workbooks originally issued by the NPO-TBI Rehabilitation Center. One 
book is usually used for a week’s practice from Monday to Friday.

1.  Workbooks for words 1-8 (a book for two weeks, total of 16 weeks)
2.  Workbooks for elderly persons, 1-4 (a book for two weeks, total of 8 weeks)
3.  Workbooks for word exercise, 1-6 (a book for two weeks, total of 12 weeks)
4.  Workbooks for listening attention, 1-4 (a pair of books one for the examiner 

and the other for the client; a book for a week, total of 4 weeks)
5.  Workbooks for visual attention, 1-4 (a book for a week, total of 4 weeks)
6.  Memory workbooks for first attempt, 1-4 (a book for a week, total of 4 

weeks)
7.  Easier memory workbooks, 1-6 (a book for a week, total of 6 weeks)
8.  Easy memory workbooks, 1-4 (a book for a week, total of 4 weeks)
9.  Memory workbooks, 1-8 (a book for a week, total of 8 weeks)
10.  Listening, writing, remembering workbooks, 1-5 (a pair of books one for the 

examiner and the other for the client; a book for a week, total of 5 weeks)
11.  Reading, writing, remembering workbooks, 1-12 (a book for a week, total of 

12 weeks)
12.  Remembering by cue workbooks, 1-4 (a book for a week, total of 4 weeks)
13.  Listening memory workbooks, 1-8 (a pair of books one for the examiner and 

the other for the client; a book for a week, total of 8 weeks)
14.  Reading memory workbooks, 1-8 (a book for a week, total of 8 weeks)
15.  Workbooks for head training, 1-4 (a book for a week, total of 4 weeks)
16.  Executive workbooks, 1-6 (a book for a week, total of 6 weeks)
17.  Thinking workbooks, 1 (a book for 6 weeks)

Workbooks 1-3 are for language practice; 4-5, for attention practice; 6-14, for 
memory practice; 15-17, for executive function exercise.

About 25 types of audiotape of stories composed of 200, 300, and 500 words per 
day practice including 5 days per week are also available.
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APPenDIX 2

Assessments used by our nPO-TBI rehabilitation Center

Out of six tests and questionnaires of cognitive function, we usually employ four 
tests (from 1 to 4), while the other tests and questionnaires are used as needed.

1.  Test of Everyday Attention (TEA). This test can assess attention and speed of 
information processing using everyday materials (Robertson et al., 1994).

2.  Japanese version of the Rivermead Behavioural Memory Test (RBMT) and the 
questionnaire by Watamori et al. (2002). This test can assess various memory 
functions, using everyday materials.

3.  Japanese version of the Executive Function Disorder Syndrome (BADS) and 
questionnaire (Dex) edited by Kashima (2003). This test can assess six types 
of executive items.

4.  Japanese version of National Adult Reading Test (Japanese Adult Reading 
Test, JART). This test can assess language function by determining the ability 
to read 100 Kanji characters (Matsuoka et al., 2006; Matsuoka et al., 2006).

5.  Japanese version of Wechsler Adult Intelligence Scale-Revised by Shinagawa 
et al. (1990).

6.  Questionnaire on recovery impression based on the European Brain Injury 
Questionnaire (Martin et al., 2001). This questionnaire can assess subjective 
recovery changes in daily life. There were originally 63 questionnaire’ items 
and we added 7 more. Answers were collected separately from TBI persons 
and their families.

7.  The other test is a dictation test for hearing and writing originally made for 
our research on language ability (Matsuoka et al., 2000).
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Chapter 18

Further Directions in 
Cognitive Rehabilitation 

in Community- and 
Home-based Daily 
Trainings in Clients 

with Severe Traumatic 
Brain Injury

Masako Fujii
Nonprofit Organization TBI Rehabilitation Center, Japan

ABSTrACT

Community- and home-based daily intense cognitive rehabilitation (CR) of trau-
matic brain injury (TBI) clients was initiated on the basis on knowledge mentioned 
in Chapter 17. In the CR, statistically significant changes were demonstrated in 
attention and reading abilities in sixteen severe TBI clients by one-year daily CR. 
Improvement of memory and executive functions required more training periods 
as shown later. The temporary minimum scores of four neuropsychological tests 
required for social reentry, namely, 50 in TEA, 15 in RBMT, 80 in BADS and 40 in 
JART, were determined as a goal of our CR. In addition to the drill (pen and paper) 
method mainly using workbooks, a more advanced program for CR, particularly in 
clients who reached the required level, was developed together with the clients.

DOI: 10.4018/978-1-60566-284-8.ch018
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InTrODUCTIOn

The remediation of cognitive deficits caused by TBI is particularly important 
because TBI clients are often young people (men are approximately 3 times more 
than women), who have just reached their productive stage or their last educational 
level (high school or university). Therefore, it is indispensable for the clients to im-
prove their impaired cognitive functions such as attention, memory, and executive 
functions for their work reentry. TBI clients desire a convenient center for a daily 
training CR program near the place of their residential area, which is particularly 
necessary because they are widely distributed in a community and TBI remedia-
tion takes much time, even if they practiced without missing their daily trainings. 
A center for CR will be therefore indispensable in every city or prefecture, but 
community-based intensive CR centers are currently lacking in Japan. Under such 
a condition, the need for an effective community-based CR model increases. With 
progress in motorization, more developmental approaches in community-based and 
cost-effective CR become indispensable for TBI clients (Rehabilitation of persons 
with TBI, 1999), generating positive effects that can supersede residential-, hospi-
tal- or comprehensive day-treatment-based rehabilitation.

Home-based daily CR is a practical idea in the local areas where a convenient 
CR center is not available as is the case in Japan. In general, the rehabilitation 
of clients with TBI has been discussed mainly in terms of behavioral aspects or 
family dynamics, and also cost effectiveness as compared with residential- and 
hospital-based rehabilitation (Wood et al., 1999). Although there is some effort in 
hospital-based comprehensive rehabilitation in Japan (Hashimoto et al., 2006), it 
does not relate to long-term CR, which results in brain reorganization. Generally, 
CR as a part of daily activities may be ideal. The future establishment of local- and 
community-based CR center will make it easy to provide permanent services to 
local population cost-effectively (Oddy and McMillan, 2001). This process in our 
center may be supported by continuation of self-transcending process of knowledge 
creation (Nonaka and Takeuchi, 1995) for a better quality of life (QOL) in TBI 
clients. In addition to the psychosocial aspect, the concept of our daily intensive 
CR also agrees closely with the recent paradigm shift in neurorehabilitation to form 
reorganized cortical system for a permanent remediation of cortical functions, as 
mentioned in chapter 17. According to the concept, our CR is aimed to create the 
reorganization in the prefrontal and lateral cortical association areas although the 
anatomical demonstration of the cortical reorganization may remain difficult.

The CR of TBI clients has already started in Europe and USA but its outcomes 
are not always consistent (Pace et al., 1999; Boman et al., 2004) due to different 
rehabilitation methodologies and concerns related to TBI remediation. We considered 
that the CR of TBI clients was most effective in the case of exclusive cognitive daily 
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practices at home in an area where there is no CR center nearby. The pen-and-paper 
trainings using workbooks or dictation tasks are familiar for daily practice and are 
cost-effective. The effects of training in an educational system (as a place of train-
ing and development of human cognitive function) seemed in a sense to be similar 
final goal of brain reorganization.

From 1997 to 2001, our research on CR of TBI clients was started at the Hu-
man Science Laboratory, in a university (a part of the CR mentioned in chapter 17). 
From the results of a study of CR over five years and the follow-up studies after 
that, fundamental information concerning CR of TBI clients has been accumulated. 
Further knowledge could be obtained from a practical book for TBI (e. g., Ponsford, 
1995) and the World Congress of Brain Injury started from 1995. From 2002 up 
to now, the Nonprofit Organization (NPO) TBI Rehabilitation Center was initi-
ated in Tokyo for the implementation of the knowledge on CR, previously gained. 
The basic administration principle is community- and home-based rehabilitation 
service for daily practices at home. In addition to productions of CR tools, various 
workbooks and audiotapes for dictation tasks, CR classes (the name of our group 
session) once a week was also started to promote daily home-based CR in the com-
munity setting. These activities proved the efficacy of CR tools we made. This is 
the first attempt of applying the CR approach as a community- and home-based 
daily practice in Japan.

The intended services to be provided by our center are as follows:(1) Daily 
home-based CR, in which a practical guide of weekly training is checked at the 
rehabilitation class once a week; (2) Production of CR tools such as rehabilitation 
workbooks and audiotapes for dictation tasks mentioned in Appendix 1 of chapter 
17; and (3) Dissemination of a dispersed network of cognitive rehabilitation practice 
in Japan through lectures, consultations, or delivery of rehabilitation tools.

PrInCIPLeS OF THe Cr ADMInISTrATIOn

It is well known that the brain regions affected by TBI are the prefrontal and lateral 
cortices (Figure 1), which are phylogenetically new cortical areas in human beings 
and also the main regions in which information is manipulated in a broad sense using 
language (including numbers). As mentioned above injuries to these regions cause 
deficits of attention, memory, executive function, and behavioral disturbances. The 
first three deficits are the main concern in this chapter and these deficits are demon-
strated in association with information- related activities. Deficit of attention causes 
poor input of language, and memory deficit affects language encoding, consolida-
tion, and retrieval in the brain. The executive function involves the most elaborate 
language manipulation and is also damaged by TBI. CR or neuropsychological 
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rehabilitation usually encompasses many types of deficits that must be improved 
(Johnstone and Stonington, 2001). However, we used the term, CR, with a limited 
definition, that is, for the improvement of affected language manipulation and related 
functions that are commonly revealed by deficits of information processing. Our CR 
is then limited to a training at first mainly using language drills similar to those used 
in school. For an effective CR the following principles were considered; (1) daily, 
(2) at home, (3) with family, (4) outcome measures. An effective home-based daily 
CR training program was then planned involving an increase in the total amount of 
training hours. Generally, outpatients who return home from the hospital have much 
time during the day, and the training at home with family member are considered 
to be able to reconstruct a new family organization in addition to obtaining training 
efficacy. The training program is usually carried out by the pen and paper method, 
using workbooks and/or audiotapes for dictation tasks, and it is a cost effective and 
familiar work to do. One workbook is usually made for one week of training and it 
is made to be handy and light for daily practice, compared with 4-week workbooks 
and paired books (one book for the client and the other book for the trainer) (Malia 
et al., 1997). Workbooks and audiotapes for dictation tasks as rehabilitation tools 
were prepared using letters, words (kanji, kana), or/ and sentences (and also pictures 
as cues to induce words and sentences) (for details on workbooks, see Appendix 1 
in chapter 17). An additional effect of CR was considered to be an increase in self-
awareness of TBI clients (Matsuba et al., 2003).

Results of daily trainings are checked by members of our center in a CR class 
held once a week for two hours, and a family support meeting is held once a month, 
every third Friday from 18:30. Furthermore, a 64-page-booklet entitled “Brain and 
Recovery” is distributed to family member to inform them on cognitive deficits and 

Figure 1. Schematic drawing of brain regions mostly affected by TBI based on our 
findings and Courville’s pictures cited in a book by Sohlberg et al., 2001
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CR, which is issued four times a year. Neuropsychological tests (see Appendix 2 
in chapter 17) before (baseline scores) and after the training are carried out yearly 
to assess the recovery of attention and memory abilities and executive function. 
Data on the clients are collected as follows: (1) The submitted workbooks and other 
materials after checking weekly are collected in our center; (2) Individual files of 
test records and questionnaires are collected as background data; (3) The training 
program is recorded and delivered with individual scores of four tests and results 
of questionnaire survey to clients and their families; (4) In a semiformal interview, 
data on the clients and their families are collected; (5) In a monthly meeting, a cli-
ent’s actual activities are discussed with family.

OUTCOMe MeASUreS

The neuropsychological tests (see Appendix 2 in chapter 17) are carried out first to 
examine the participant’s baseline (before the practice) abilities, and after which, 
yearly outcome measures of attention, memory, executive function, and reading 
ability is collected. Table 1 shows the one-year mean scores of 16 TBI clients who 
are recent participants in our center and who usually performed CR at home 5 days 
a week, from Monday to Friday.

As shown in Table 1, attention improvement was statistically significant and 
the most prominent in changes in TEA total scores. Furthermore, the TEA subtest 
scores (data are not shown) suggested that the duration of visual selective attention 
(duration of information processing) improve (p<0.05) and switching of visual and 
auditory attention also tended to improve (p<0.1). Increase in the TEA attention 
scores realized using our workbooks have already been reported as preliminary results 

Table 1. Changes in neuropsychological test score before and after one-year CR of 
16 TBI clients in our center. Regarding the neuropsychological tests, see Appendix 
2 in previous chapter. Repeated measurement of analysis of variance (ANOVA) was 
used to examine the one-year changes. 

Mean (SD) Baseline after one year statisticalvalueF(df=15)

TEA total score 61.50(20.85) 71.69(23.73) 16.404**

RBMT standard profile 
score

14.44(5.62) 14.56(5.39) 0.013

BADS age-adjusted 
scaled score

83.75(21.65) 89.56(17.38) 1.273

JART-100 total score 60.06(17.38) 63.94(16.07) 7.512*

†p<0.10 *p<0.05 **p<0.01.
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(Yamamoto-Mitani et al., 2007). The second significant improvement was in the 
score of JART (Japanese Adult Reading Test. See Appendix 2 in chapter 17). The 
significant changes in the score of JART suggest that the reading ability decreased 
by TBI was recovered during practices using workbooks or writing sentences in 
dictation tasks, which had offered many chances of using Japanese language. The 
demographic data of all the 16 clients are as follows:(1) age (mostly 23 to 40 years, 
11 persons 41 to 49 years, 5 persons, mean 42 years), (2) gender (2 women and 14 
men), (3) years from TBI onset to start of CR (2 to 39 years; mean, 10 years; with 
spontaneous recovery already ceased), and (4) cause of TBI (14 persons, traffic ac-
cidents; 2 persons, a fall or recreation accident). These clients required workbook-
practices of 511 weeks, an average of 34 weeks. The workbooks were those for 
language practice (32%), attention practice (10%), memory practice (43%), and 
executive function practice (15%).

These results suggest that attention and reading abilities improved, particularly 
through the first-year of trainings and that the reason for this improvement was the 
large amount of training time, approximately 170 hours (34 mean weeks x 5 days x 
daily 1 hour), which is more than the effective cognitive training times of over 100 
hours (a report by Prigatano cited in the literature by Johnstone et al. 2001, p.114). 
A longer time may be required to maintain improvements of attention and reading 
abilities. The daily practice may be a reasonable method because it can be carried 
out in daily efforts outside the conventional training procedure (Boman, 2004).

The success in the first year of CR using our training materials needs the second 
step of maintaining the improvement perhaps for more than a year. Several kinds 
of workbooks (approximately more than 100 workbooks) make it possible. After 
that, more complex and comprehensive steps are performed considering client’s 
interest and preference. This community- and home-based daily practice by pen 
and paper method were demonstrated to be a good first step towards cognitive 
recovery, forming a basis of social reentry or return to work, because attention 
ability plays an important role in social life. The other outcome measures such as 
those for memory and executive function were not statistically significant, sug-
gesting no clear difference between the start of CR and one-year after in 16 clients. 
The executive functions of these clients was often retained from the first time with 
minimum required scores of 80 for reentry to work even if the other scores of cog-
nitive abilities seemed to be decreased by TBI. Memory ability that is commonly 
affected by TBI was sometimes recovered through long-term CR, as demonstrated 
by increased RBMT or/and WMS-R scores. As examples, data of two individuals 
showed improvement of memory function after long-term CR. These are shown 
in Tables 2 and 3. The tables also showed increases in three other scores in both 
clients. Perhaps the recovery of memory function was accompanied by the overall 
improvement of cognitive function. A part of the results was already reported in a 



272  Further Directions in Cognitive Rehabilitation

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

poster in the 7th World Congress of Brain Injury 2008.
Information on client C: His CR was involved intensive practices for 2 and 1/4 

yrs. with followed by precedent infrequent practices for 2 yrs. After interruption 
of CR owing to his landing a job (*), his memory and executive function scores 
increased, suggesting the positive effects of his new job, with negligible change in 
attention scores.. Abbreviations: yrs. showed years after. As to the neuropsychologi-
cal tests, see Appendix 2 in chapter 17.

Information on client D: Gradual increases in TEA and JART scores were noted 
over four yrs. of daily workbook trainings, with additional practices using e-mail in 
the past three yrs. Increases in RBMT and WMS-R scores were clearly observed at 

Table 2. Cognitive improvements in client C through our CR. 

Baseline 2 yrs. 3 yrs. 4 yrs.* 5 yrs.

TEA total score 
(Attention)

65 82 90 90 92

RBMT standard 
profile (Mem-
ory)

12 15 14 17

BADS (Execu-
tive function)

86 86 91 108

JART (Adult 
reading ability)

55 71 70 71

Table 3. Cognitive improvements in client D through our CR. 

Baseline 1 year 2 yrs. 3 yrs. 4 yrs.* 5 yrs.

TEA total score (Atten-
tion)

30 36 47 46 59 57

RBMT standard profile 
(Memory)

13 13 16 14 19 23

BADS (Executive func-
tion)

81 91 91 102 91 102

JART (Adult reading abil-
ity)

66 69 73 74 83 76

WMS-R(Wechsler memory)

Verbal memory 79 103 86

Visual memory 87 94 104

General memory 78 101 89

Attention/concentration 50 81 84

Delayed retrieval 71 73 84
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4 years. After landing a job increased scores at 5 years were also noted in RBMT 
and WMS-R at 5 yrs.

These results of the two TBI clients showed a possibility to recover memory 
function through CR and a good gain for employment after CR. For both clients 
the time of their landing a job was four years after CR and it was of interest that 
memory improvement as indicated by RBMT scores was also observed after landing 
a job. The positive effect of employment may be expressed in memory improvement 
although it is not sure whether this effect always occurred after landing a job. Both 
clients showed in four tests higher than our minimum scores required for reentry to 
work (TEA, 50; RBMT, 15; BADS, 80; JART, 40 as discussed below).

TeMPOrArY MInIMUM reQUIreD SCOreS In FOUr 
neUrOPSYCHOLOGICAL TeSTS FOr reenTrY TO WOrK

Through the advancement of community services of CR in our center, a goal deci-
sion required for reentry to work based on the following purposes: (1) comparison 
of results among scores of four tests TEA, RBMT, BADS and JART, to know of 
which test score in these four test still remain under the required level (2) forma-
tion of a guideline for TBI clients, their families and TBI professionals to know 
a possibility of returning to work, and (3) decision of a training target that should 
be checked with our cognitive program that has an unlimited rehabilitation term. 
The determination of the clients’ readiness to return to work or school reentry in 
TBI clients has been discussed from various aspects using different measures (for 
example, Petrella et al., 2005; Cantagallo et al., 2006; Shames et al., 2007) but there 
has been a lack of an exact scale for cognitive goal or the minimum cognitive func-
tion required scores for social reentry. Through data of cutoff or borderline scores 
in test manual or using empirical assessment of daily life we decided to determine 
temporarily minimum required test scores for return to work. TBI clients in our 
center who already returned to work and still participate in CR class inform us 
various useful information on actual work, in addition to their test scores. Scores 
of the neuropsychological tests differ from each other. However, four tests, TEA for 
attention, RBMT for memory, BADS for executive function, and JART for reading 
ability can be used to determine the clients’ readiness for work reentry on the basis 
of their total scores.

In TEA, 5 is the cutoff score in each nine subtest. If a TBI client scores 5 in all 
the nine subtests, the client has a total score of 45. A TBI client with a TEA total 
score of 51 can maintained her work after securing a job. It was considered that 
approximately 51, is the minimum score for social reentry, which is slightly higher 
than 45. The minimum required total score was then determined to be 50 for TEA. 
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The RBMT cutoff score is determined within the test manual. The cutoff score for a 
person younger than 40 years of age is 19/20. Two above-mentioned clients C and D 
showed RBMT, scores of 17 and 19, respectively, which are relatively good scores 
for social reentry. Because of a general difficulty in memory recovery, the minimum 
score had to set to be relatively lower than the cutoff score. The minimum required 
memory test score (RBMT) is therefore determined as 15 for RBMT, which is the 
cutoff score for persons over 60 years of age. The borderline BADS score is 70 in 
this test manual and clients C and D scored over 80 in all their tests and mean of 
BADS in Table 1 was over 80 from the first time. As mentioned above, the execu-
tive function tends to be retained after TBI when an accident occurs in adulthood. 
Thus, it was decided that the minimum score should be 80. It was considered that 
the BADS score shows roughly a part of executive function because more than 
one measure is recommended to use in a comprehensive assessment of executive 
function (Bamdad et al. 2003). From these findings, the minimum BADS score 
was determined to be 80. The JART cutof score is 40 therefore out of 100 words 
(personal communication with Matsuoka, see Appendix 2 in chapter 17). Therefore, 
the minimum score of JART for social reentry of TBI clients is determined to be 
40. As a result, 50 for TEA, 15 for RBMT, 80 for BADS, and 40 for JART were 
determined as our temporary minimum scores of cognitive function required for 
work reentry.

eFFICACY OF COGnITIVe Cr SerVICeS 
AnD SOCIAL reenTrY

Home-based CR by the pen-and-paper methods is not always reported to be effective 
(Willer et al., 1999; Rees, 2007). However, as expected in the literature (Cicerone et 
al., 2005) our long-time intensive home-based CR demonstrated that the pen-and-
paper method effectively improved attention and reading abilities in a district where 
there are no residential- and hospital-based rehabilitation resources, and effective 
home-based CR activities may be promising for TBI clients. The success of home-
based activities could be obtained owing the support of the families of young clients, 
who were just at the starting point of their productive lives. With a strong family 
support, home-based practice became possible for a client who has a somewhat poor 
self-recognition of his/her cognitive deficits (see chapter 17, Client A). Our practices 
differ from other conventional comprehensive program (Malec and Basford, 1996; 
Sarajuuri et al., 2005) in four points: (1) Long-term in CR (life-long practices as a 
part of TBI client’s life are desirable). (2) The use of the various workbooks that are 
made for daily use or new books made considering client’s needs and preference, 
(3) everyday practices at home and feedback once a week in group sessions., and 
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(4) Cost-effective during the CR. A restricted environment has been suggested to 
offer more comprehensive services, but it may cost much (perhaps several times 
more, Kirn, 1987), than the services provided by our center.

Our previous report on 13 clients and their families (Matsuba et al., 2003), studied 
using the same questionnaire and by asking them individually in both subjects. The 
scores in a client was paired with a family member and the pair was instructed to 
evaluate the subjective experiences of TBI symptoms with the lowest score indicat-
ing mild symptoms and the highest scores indicating severe symptoms. Differences 
between the client and family scores increased from middle family scores but for 
the last two clients the scores were almost similar between the clients and families. 
It was suggested that these unexpected findings were attributable to the fact that the 
last two clients completed CR more than one year using our workbooks, suggesting 
that the daily trainings played a role in developing self-awareness of their deficits. 
If the reduced differences between the client and family scores among two clients, 
that may be another results of CR in contrast with findings that impaired awareness 
is a major factor for the severity of TBI symptoms (Sherer et al, 1998). It may be 
also considered that the self-awareness induced better productive activities (Petrella 
et al 2005) in the client’s daily life and also indicated the readiness to return to 
work (Shames et al., 2007). However, it was demonstrated in one client described 
in chapter 17 that the supported system played a greater role than self-awareness. 
Perhaps multi-factors may affect the social reentry in TBI clients.

At the time when our center started, all the clients did not hold a job. Three years 
after (at least after one year training), four clients landed and maintained their jobs. 
Another client worked in a nursing home as a volunteer and later became a staff of 
the same home. They still continue CR, and this may play some role in the mainte-
nance of their jobs. The weekly rehabilitation class for clients with daytime work is 
after 5 p. m. on a weekday or Saturday afternoon. Two clients still continued their 
fulltime jobs (one client, for four years and the other client, for one year), whereas 
another client decreased her working time and felt happier than before because 
fulltime work was too much for her.

Two or three years after the CR in TBI clients in our center, using workbooks, a 
more advanced CR for social integration was tried, for example, two clients enjoyed 
a daily E-mail program in which daily announcements with some sentences taken 
from his favorite novel and its summary, or summaries of columns of newspaper of 
the day were sent. The purpose of the E-mail program is to promote the understanding 
of sentences. The other client made training books for other participants, in which 
there are various questions to answer (so-called Q and A), for 6 weeks. Another 
client translated a English book written by a TBI client in USA to English. These 
works were selected in accordance with the client preferences and experiences.

Seventeen young TBI clients of our center were asked about the role of re-
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habilitation class in social reentry and their responses were as follows: Out of 
the ten questions asked, the most frequent answer were “good to be able to meet 
other persons, 53%,” and “good to talk well with each other, 47%”. Interestingly, 
this rehabilitation class partly played a role in social reentry, as a transition place 
between a conventional rehabilitation setting and reentry to the society, such as in 
the case of landing a job. It was suggested from these responses that severe TBI 
persons was generally lack a place for their socialization, such as transitional living 
center (Ponsford, 1995), aside from the rehabilitation hospital and day-services for 
mentally ill or elderly persons.

DISCUSSIOn

Our community- and home-based intensive CR, yielded positive results as follows: 
(1) Daily CR using the pen and paper (workbooks and dictation tasks) method for 
one year led to statistically significant improved attention and reading abilities (in 
terms of mean TEA and JART scores). (2) More than one year of CR plays a role in 
the development of self-awareness of cognitive deficit. (3) Varied CR tools prepared, 
weekly feed back system, and cost effectiveness of CR made daily CR continuation 
easy. The effective, inexpensive and an elaborated method of CR was a daily home-
based cognitive training, using workbooks and dictation tasks originally prepared. 
The drill method is not widely used in severe TBI but the cognitive improvement 
may be obtained using home-based CR program with unlimited and continuous daily 
training, sometimes as a part of the daily TBI client’s life. These community-based 
CR program was not always accepted (Cullen et al. 2007), but it was considered to 
be reasonable center in the area where a convenient center is not available.

Our results also showed that attention improvement was appropriate as the first-
year goal in CR, which was accompanied by the improvement of reading ability. 
Some clients attained the required score for social reentry from the first time in the 
executive function (BADS, score, 80) similarly to clients C and D whose BADS 
scores increased with further CR as shown in Tables 2 and 3. The most difficult 
goal in CR therefore was memory improvement. However some clients showed 
memory recovery although much time was needed as case of client D, in contrast 
to unbelievable goals of time-limited programs of adult post-acute brain injury 
rehabilitation (Kern, 1987). Then the second most difficult goal following the 
first goal of improving attention in our center was memory recovery for obtaining 
required score for work reentry, that is, RBMT score of 15 for young TBI clients. 
Some of the positive results were already reported (see in Chapter 17). The primary 
aim of CR is cognitive recovery that is brain reorganization through daily intensive 
practices. Positive productive activities were demonstrated by comprehensive day 
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treatment of TBI client (Sarajuuri 2005) but there is no effort to prove directly the 
recovery of cognitive functions.

The reason why our CR program results in cognitive recovery, which has not been 
demonstrated in severe TBI (Rees et al. 2007), is that brain function is improved 
slowly and gradually through daily (sometimes taking several years) training and is 
manifested by high test scores, as in clients C and D, particularly concerning memory 
recovery. One more positive change as determined by RBMT in client C manifested 
after landing a job may be attributable to long CR before that time obtaining the 
job. Long daily efforts of TBI clients may realize the positive results in our center. 
Community- and home-based CR makes it easy because CR as a community service 
near residential place lasts long and restarts easily if it is sometimes interrupted.

Now we are working with a large organization, developing support systems for 
the work reentry of TBI clients. The main part of the support system will be research 
on how to maintain their work, namely, adaptation to their new social life. The suc-
cess of a large organization in helping the social reentry of very severe TBI clients 
mentioned in chapter 17 pushes forward this planning. It will be a new model of 
TBI clients in the post-acute period on how to lead happy healthy social life.

COnCLUSIOn

The positive results of home-based daily CR of TBI clients are as follows:

1.  There are statistically significant improvements in attention and reading abilities 
after a one-year cognitive training. These improvements provided important 
knowledge for further CR and could be the basis for the next process of CR,

2.  Recoveries of memory were demonstrated in some clients who underwent a 
considerably long time, (over 2 years) of intensive CR, and executive func-
tion often retained cutoff level from the first time if TBI had occurred in 
adulthood.

3.  Workbook trainings for over one year seemed to play a role in developing 
client self-recognition or self-awareness of TBI deficits.

4.  Group training once a week plays a role as a first step towards social 
reentry.

The above mentioned processes led to the development of creating self-awareness 
in addition to recovery of the cognitive functions and provide knowledge to each 
TBI client through daily cognitive exercises at home with the family and rehabilita-
tion classes with rehabilitation specialists. Furthermore, the most important trial of 
this kind of process is the creation of life space of a durable CR throughout a TBI 
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client’s life. This kind of project must move forward to support everyday life (as 
a model system in every city or prefecture) as a community-based health service 
because the number of TBI clients increase every year in a contemporary motorized 
society, and the clients are widely distributed throughout the country.

FUTUre TrenDS

Fine and delicate deficits in communication were often observed after TBI, e.g., 
word-finding disturbance or worse understanding on written and spoken informa-
tion, as a part of deficit of executive functions. Computer software for pragmatics 
and the effective way of using appropriate words may be expected for good social 
integration and suitable human relationship of TBI clients. Furthermore, a community-
based CR system including CR of communication, operating within a social health 
care program for TBI as a social resource is another essential factor for their work 
reentry. Although various elaborated efforts were indispensable in TBI clients, their 
families and CR specialists, through success of this system, their employment ratio 
increases and the quality of life of TBI clients and their families increases.
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Epilogue

We set out to present in one concise volume a discussion of the fundamental is-
sues of knowledge management (KM) as they relate to innovative organizations. 
The preceding chapters present critical issues that cover important concepts and 
methodologies as well as providing evidence from industry, healthcare, and the 
community. We do not claim to cover the whole gamut of issues, indeed this would 
not be possible if we are to present a concise volume on the subject matter, however 
we have attempted to provide the reader with the most important aspects and trust 
that spurred by this introduction further research and reading into this vital area 
will occur. We are also confident that the material presented will enable all our 
readers to develop a greater appreciation of core aspects of KM and innovative 
organizations and this in turn will serve to develop a sustained extant knowledge 
base which will be beneficial to both practitioner and academician.

In closing, we would like to highlight one important aspect about knowledge 
management in general. KM is indeed a new, nascent field and as such is still devel-
oping and evolving. To facilitate such an understanding and appreciation it is useful 
to recall Everett M. Rogers’ theory of innovation and diffusion to first understand 
diffusion in organizations and then apply it to see how knowledge management 
could be used differently according to different organizational contexts. 

When trying to define knowledge management, as we have discussed in several 
chapters, it seems as though everyone’s opinion is different. One of the primary rea-
sons for this is due to the many fields where KM is utilized. In practice, knowledge 
management often encompasses identifying and mapping intellectual assets within 
an organization, generating new knowledge for competitive advantage within an 
organization, making vast amounts of corporate information accessible, sharing of 
best practices, and technology that enables all of the above. 
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Specifically, KM draws from a wide range of disciplines and technologies 
including:

• Cognitive science. Insights from how we learn and know will certainly im-
prove tools and techniques for gathering and transferring knowledge. 

• Expert systems, artificial intelligence, and knowledge base management 
systems (KBMS). AI and related technologies have acquired an undeserved 
reputation of having failed to meet their own and the marketplaces high 
expectations. In fact, these technologies continue to be applied widely, and 
the lessons practitioners have learned are directly applicable to knowledge 
management. 

• Computer-supported collaborative work (groupware). In Europe, knowledge 
management is almost synonymous with groupware and therefore with Lotus 
Notes. Sharing and collaboration are clearly vital to organizational knowledge 
management with or without supporting technology. 

• Library and information science. We take it for granted that card catalogs 
in libraries will help us find the right book when we need it. The body of re-
search and practice in classification and knowledge organization that makes 
libraries work will be even more vital as we are inundated by information in 
business. Tools for thesaurus construction and controlled vocabularies are 
already helping us manage knowledge. 

• Technical writing. Also under-appreciated as a professional activity, techni-
cal writing (often referred to by its practitioners as technical communication) 
forms a body of theory and practice that is directly relevant to effective rep-
resentation and transfer of knowledge. 

• Document management. Originally concerned primarily with managing 
the accessibility of images, document management has moved on to making 
content accessible and reusable at the component level. 

• Decision support systems. Researchers working on decision support systems 
bring together insights from the fields of cognitive sciences, management 
sciences, computer sciences, operations research, and systems engineering 
in order to produce computerized artifacts for helping knowledge workers in 
their performance of cognitive tasks and to integrate such artifacts within the 
decision-making processes of modern organizations; i.e. various aspects of 
KM however, in practice the emphasis has been on quantitative analysis rather 
than qualitative analysis, and on tools for managers rather than everyone in 
the organization. 

• Semantic networks. Semantic networks are formed from ideas and typed 
relationships among them (i.e., hypertext without the content), but with far 
more systematic structure according to meaning. Often applied in such arcane 
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tasks as textual analysis, semantic nets are now in use in mainstream profes-
sional applications, including medicine, to represent domain knowledge in an 
explicit way that can be shared. 

• Relational and object databases. Although relational databases are currently 
used primarily as tools for managing “structured” data and object-oriented 
databases are considered more appropriate for “unstructured” content, we have 
only begun to apply the models on which they are founded to representing 
and managing knowledge resources. 

• Simulation. This covers computer simulations, manual simulations, as well 
as role plays and micro arenas for testing out skills.

• Organizational science. The science of managing organizations increasingly 
deals with the need to manage knowledge often explicitly. 

This is at best only a partial list. Other technologies include: object-oriented 
information modeling; electronic publishing technology, hypertext, and the World 
Wide Web; help-desk technology; full-text search and retrieval; and performance 
support systems.

“Knowledge management” has been a buzzword in the corporate world for several 
years and many are even cynical that it is essentially “old wine in new bottles.” KM 
efforts have met with varying degrees of success as organizations hire knowledge 
managers with different skills and expect them to make order out of chaos. The 
knowledge management movement has made obvious what librarians have known 
for a long time: Collecting information is a good first step, but if you do not have 
pertinent information, relevant data, and germane knowledge, the collected infor-
mation is useless. Knowledge management is the process of identifying, capturing, 
disseminating, and using the knowledge created by an organization. KM involves 
both technology and non-technology elements. 

As can be seen, KM has its roots in many different fields. This has both advan-
tages as well as disadvantages. The advantages are that there are endless resources 
to draw from when trying to find one that will fit with a specific application. The 
disadvantage is that it may be challenging to narrow down a specific plan to work 
for a specific context, be it within healthcare or for a particular innovative orga-
nization. 

According to one of the most well known and early social science researchers 
in the area of diffusion, Everett Rogers (1995), innovation is an idea perceived as 
new by the individual and diffusion is the process by which an innovation spreads. 
Rogers used well established theories in sociology, psychology, and communications 
to develop a concise and easily understood approach to the diffusion of innovations. 
Originally, Roger’s model was used by rural sociologists to study the diffusion of 
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agricultural technologies in social systems. It has also been successfully applied 
to specific information technology products. 

Change agents actively work to promote an innovation. The innovation spreads 
slowly at first and then picks up speed as more and more people adopt it. Eventually 
it reaches a saturation level, where virtually everyone who was going to adopt the 
innovation has done so.

A key point, early in the process, is called take-off. After the forward-thinking 
change agents have adopted the innovation, they work to communicate it to others 
in the society by whatever means they believe appropriate. When the number of 
early adopters reaches a critical mass-between 5 and 15%-the process is probably 
irreversible. The innovation has a life of its own, as more and more people talk 
about or demonstrate the innovation to each other. What makes an innovation suc-
cessful? Innovation diffusion theorists have identified five critical characteristics 
that may be helpful in explaining this. Note that these are not requirements for a 
successful innovation, but their presence or absence could greatly affect the rate 
at which it gets adopted. 

Succinctly stated, key aspects of Rogers’ Theory include:

• Relative Advantage: Is the innovation better than the status quo? Will people 
perceive it as better? If not, the innovation will not spread quickly, if at all.

• Compatibility: How does the innovation fit with people’s past experiences 
and present needs? If it doesn’t fit both well, it won’t spread well. Does it 
require a change in existing values? If members of the culture feel as though 
they have to become very different people to adopt the innovation, they will 
be more resistant to it.

• Complexity: How difficult is the innovation to understand and apply? The 
more difficult, the slower the adoption process.

• Trialability: Can people “try out” the innovation first? Or must they commit 
to it all at once? If the latter, people will be far more cautious about adopting 
it.

• Observability: How visible are the results of using it? If people adopt it, can 
the difference be discerned by others? If not, the innovation will spread more 
slowly.

According to Rogers, the individuals within a social system do not adopt an 
innovation at the same time. Rather, they adopt in an over-time sequence, so that 
individuals can be classified into adopter categories on the basis on when they first 
begin using an idea. We know more about innovativeness (the degree to which an 
individual or other unit of adoption is relatively earlier in adopting new ideas than 
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other members of the system), than about any other concept in diffusion research. 
Because increased innovativeness is the main objective of change agencies, it be-
came the main dependent variable in diffusion research. Innovativeness indicates 
overt behavioral change, the ultimate goal of most diffusion programs, rather than 
just cognitive or attitudinal change.

For innovation diffusion theorists, innovativeness is related to such indepen-
dent variables as: (1) individual (leader) characteristics, (2) internal organizational 
characteristics, and (3) external characteristics of the organization.

The internal organizational characteristics include:

• Centralization: The degree to which power and control in a system are con-
centrated in the hands of relatively few individuals. Centrality has usually 
been found to be negatively associated with innovativeness; that is, the more 
power is concentrated in an organization, the less innovative the organization 
tends to be. The range of new ideas in an organization is restricted when a few 
strong leaders dominate the system. In a centralized organization, to leaders 
are poorly positioned to identify operational-level problems, or to suggest 
relevant innovations to meet these needs.

• Complexity: The degree to which an organization’s members possess a relatively 
high level of knowledge and expertise, usually measured by the members’ range 
of occupational specialties and their degree of professionalism expressed by 
formal training. Complexity encourages organizational members to conceive 
and propose innovations, but it may be difficult to achieve consensus about 
implementing them.

• Formalization: The degree to which an organization emphasizes follow-
ing rules and procedures in the role of performance of its members. Such 
formalization acts to inhibit the consideration of innovations by organization 
members, but encourages the implementation of innovations.

• Interconnectedness: The degree to which the units in a social system are 
linked by the interpersonal networks. New ideas can flow more easily among 
an organization’s members if the organization has a higher network of inter-
connectedness. This variable is positively related to organizational innovative-
ness.

• Organizational slack: The degree to which uncommitted resources are 
available to an organization. This variable is positively related to organiza-
tional innovativeness, especially for costly innovations. Socioeconomic and 
personality individual characteristics will define the individual’s role in the 
diffusion process, which can be one of the following: (1) innovators, (2) early 
adopters, (3) early majority, (4) late majority, and (5) laggards.
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Returning to what we have presented in the preceding material then, we must 
also remember, irrespective of industry and /or context, that as the field of KM 
evolves, so too will the manifestation of KM in a particular context. Innovating 
organizations are continually adapting and changing and thus, at all times if they 
are to maximize the full potential benefit of the specific KM initiative they have 
embraced it is vital for them to be aware of the fundamental dynamics captured 
by Rogers’ model of innovation and diffusion and realize that incorporating KM 
is a dynamic and on going process. We close by quoting a famous ancient saying, 
“even the thousand mile journey has a first step” and wish all our readers success 
as they traverse the KM path. 

Nilmini Wickramasinghe and Murako Saito
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