
 

 

 

 

 

 

 

 

Verifying the Unified Theory of Knowledge Management's Operationalized 

Functions Using Macro Verb and Attribute Concepts 

 

 

 

by Philip William Sisson 

 

 

 

B.S. in Mathematics, May 1968, University of Alaska 

M.C. in Operations Research/Systems Analysis and Economics, January 1975,  

University of Richmond 

M.S. in Computer Information Systems, May 1978, Boston University 

 

 

A Dissertation submitted to 

 

 

 

The Faculty of 

The School of Engineering and Applied Science 

of The George Washington University 

in partial fulfillment of the requirements 

for the degree of Doctor of Philosophy 

 

 

 

January 6, 2023 

 

 

 

Dissertation directed by 

 

Thomas A. Mazzuchi 

Professor of Engineering Management and Systems Engineering 

  



ii  

 

The School of Engineering and Applied Science of The George Washington University 

certifies that Philip William Sisson has passed the Final Examination for the degree of 

Doctor of Philosophy as of April 4, 2022. This is the final and approved form of the 

dissertation. 

 

 

Verifying the Unified Theory of Knowledge Managementôs Operationalized 

Functions Using Macro Verb and Attribute Concepts 

 

 

 
Philip William Sisson 

 

 

 

Dissertation Research Committee: 

 

Thomas A. Mazzuchi, Professor of Engineering Management and Systems 

Engineering, Dissertation Director 

 

Michael Stankosky, Professor Emeritus of Engineering Management and Systems 

Engineering, Committee Member 

 

Lile Murphree, Professor Emeritus of Engineering Management and Systems 

Engineering, Committee Member 

 

Joost R. Santos, Associate Professor of Engineering Management and Systems 

Engineering, Committee Member 

 

Maurizio Massaro, Associate Professor at Caô Foscari University of Venice 

(Italy), Committee Member 

  



iii  

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a CC-BY-NC 4.0 license by Philip William Sisson 

Certain figures (as annotated) also licensed CC-BY. 

  

https://creativecommons.org/licenses/by/4.0/


iv 

 

Dedication 

I dedicate this dissertation to my wife (Laurie Sisson), Dennis Smyers, my 

advisors, and the Knowledge Management (KM) community. 

Besides my wifeôs intellectual, sounding board, review, and financial support, her 

identification of the Ankh as perhaps an unremembered map to the Garden of Eden 

(Sisson 2014) provided pith to my historical discussion on what knowledge is. 

Dennis Smyers encouraged me to join him in The George Washington 

Universityôs Lockheed Martin KM Cohort. Dennis is also thanked for introducing me to 

Integral Analysis, explaining how it applies to KM. 

My advisors helped shape this research with their focusing thoughts. 

Dr. Michael Stankosky persistently questioning, ñWhat is the job of the CKO?ò 

and asking me if I could name my (organizational) knowledge assets helped shape the 

initial exploratory research and continued to focus my thoughts throughout the process. 

Dr. Julie Ryanôs question about, ñWhat is the competency term for KM?ò drove 

the research that resulted in discovering the Unified Theory of Knowledge Management 

and overarching competency, kennacy. 

Besides providing a critical sounding board, Dr. Thomas Mazzuchiôs direction to 

provide a clear path to the conclusions and insightful organizational suggestions 

materially improved my research and dissertation. 

The KM community provided the publications and insight, without which this 

research would not have been possible. Special thanks to KM practitioners whose 

questions for a common explanation of KM continued to motivate me. 

  



v 

 

Acknowledgements 

In addition to my wife, Laurie Sisson, Dennis Smyers, my advisors, and the 

Knowledge Management (KM) community mentioned in the dedication, many others 

deserve recognition. 

My committee members for sharing their time and insights. 

Dr. Michael Stankosky and Dr. Frank Calabrese for providing a framework to 

Knowledge Management to which I could relate and motivation to ñkeep at it.ò 

The Lockheed Martin KM Cohort that provided support and great initial insights 

into knowledge and KM. Lockheed Martin KM working group and its support from 

Lockheed Martin management helped evolve my understanding of KM. 

The Institute of Knowledge and Innovation (IKI) provided a welcoming and 

assisting environment and its successor, The International Institute for Knowledge & 

Innovation (IIKI), continued to keep the KM shared community going. Art Murray 

picked up the IIKI leadership reins from Francesco Calabrese and kept the association 

represented in each KMWorld issue. The International Association of Knowledge 

Managementôs (IAKM) focus on science resonates with my desire to show that the 

Unified Theory of Knowledge Managementôs operationalized functions are based on 

science.  

Wikipedia contributors for providing me with one example of how to address 

topics conceptually and the Visual Thesaurus for showing a word attribution approach. 

Dr. Eisner freed me to think about the problem more broadly in his INCOSE 

tutorial and discussions that followed. 



vi 

 

The Gelman library and staff, and the makers and maintainers of Aladin 

(dictionaries, encyclopedias, style guide, etc.). 

John Lewis for his unflagging support and work on KM as learning. 

All the teachers, researchers, and practitioners whose contributions to Knowledge 

Management helped shape this analysis. 

Last, and critically important, Michelle Mazzuchi for technical editing. 

  



vii  

 

This dissertation is based in part on previously published journal articles, 

conference papers, posters, and presentations. The publications were co-authored either 

by Julie J.C.H. Ryan or Thomas A. Mazzuchi. I have permission from my co-authors to 

use the works listed below in my dissertation. Copies of all copyright permissions are in 

Appendix A of this document. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2015. "What Do We Know? - Building A 

Knowledge Concept Map." In Proceedings of the 16th European Conference on 

Knowledge Management, Udine, IT, September 3-4. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. "Towards a Unified Theory of 

Knowledge Management (KM)." In Proceedings of the 49th Hawaii International 

Conference on Systems Sciences, Kauai, HI, 5-8 January. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016."Presentation: Towards a Unified Theory 

of Knowledge Management (KM)." 49th Hawaii International Conference on 

Systems Sciences, Kauai, HI, January 5-8, 2016. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016."Developing an Understanding of 

Knowledge Management (KM) Mediums." presentation 107th Annual ECA 

Convention, Baltimore, MD, 31 March - 3 April. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. Presentation: Leveraging Knowledge and 

Learning to Help Engineer A Common Understanding of Knowledge 

Management Using a Re-architecture Approach. Washington, DC: School of 

Applied Science and Engineering, George Washington University. presentation. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016 "Indications of a Justifiable Unified 

Theory of Knowledge Management (Ph.D. Colloquium)." In Proceedings of the 

17th European Conference on Knowledge Management, Ulster University, 

Northern Ireland, UK, 1-2 September. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. "An Integrated Organizational Learning 

Models Perspective: Eight Ways to Learn." In Proceedings of the 17th European 

Conference on Knowledge Management, Ulster University, Northern Ireland, UK, 

September 1-2, 2016. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. Poster: Leveraging Knowledge and 

Learning to Help Engineer A Common Understanding of Knowledge 

Management Using a Re-architecture Approach. Washington, DC: George 

Washington University. 



viii  

 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. Poster: Improving Educational 

Guidelines - KM Competencies Required In the Knowledge Society. Ulster 

University, Northern Ireland, UK: Academic Conferences and Publishing 

International. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2017. "Organic and Fundamental 

Functions: New Perspective on the Multidisciplinary Nature of Knowledge 

Management." In Proceedings of the 18th European Conference on Knowledge 

Management, Barcelona, ES, 7-8 September. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2017. Poster: Comparing KM, knowledge 

application disciplines, and educational competencies considering organic and 

fundamental functions. Barcelona, ES: Academic Conferences and Publishing 

International. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2017. "New Rationale for the Need for CKOs 

Long-term: A Systems Perspective on Observationsò (2017 © Emerald) VINE 

Journal of Information and Knowledge Management Systems 47 (3): 242-256. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2017. "A Knowledge Concept Map: Structured 

Concept Analysis from Systematic Literature Review (CC-BY per JEMI as 

published)." Journal of Entrepreneurship, Management and Innovation 13 (3): 

29-68.  

Sisson, Philip W., and Julie J.C.H. Ryan. 2017. Rationale for KM Education and Training 

Beginning in Primary School. Electronic Journal of Knowledge Management 15 

(4): 213-256. https://academic-publishing.org/index.php/ejkm/article/view/1111. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. "Poster: Improving Educational 

Guidelines - KM Competencies Required In the Knowledge Society." In 

Proceedings of the 17th European Conference on Knowledge Management, Ulster 

University, Northern Ireland, UK, September 1-2, 2016. 

Sisson, Philip W., and Julie J.C.H. Ryan. 2016. "Basic Educational Competencies 

Definitions." [online], accessed June 11. 

https://www.researchgate.net/publication/303907756_Definitions_for_Basic_Edu

cational_Competencies. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2018. "Towards Verifying Knowledge 

Management's Operationalized Functions Using KM Classic Articles' Verbs." In 

Proceedings of the 19th European Conference on Knowledge Management, 

University of Padua, Italy, 6-7 September. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2019. "Bloomôs Taxonomy of Educational 

Objectives - Template for Primary School KM Education." In Proceedings of the 

20th European Conference on Knowledge Management, Universidade Europeia 

de Lisboa, Lisbon, Portugal, 5-6 September. 

https://academic-publishing.org/index.php/ejkm/article/view/1111
https://www.researchgate.net/publication/303907756_Definitions_for_Basic_Educational_Competencies
https://www.researchgate.net/publication/303907756_Definitions_for_Basic_Educational_Competencies


ix 

 

Sisson, Philip W., and Thomas A. Mazzuchi. 2019. (Presentation) Using Revised Bloom 

as a Template for Primary KM Education - STEM as an Example. In 20th 

European Conference on Knowledge Management. Universidade Eurpoeia, 

Lisbon, Portugal. doi: 10.13140/RG.2.2.18620.59528. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2020. Poster: KM in a Nutshell ï Who, 

What, When, Where, Why, and How. Coventry, UK: Academic Conferences and 

Publishing International. 

Sisson, Philip W., and Thomas A. Mazzuchi. 2021. Poster: The Knowledge Management 

Domain ï KM Centric Versus Global KM Functions. Coventry University: 

Academic Conferences and Publishing International. 

  



x 

 

Abstract of Dissertation 

Verifying the Unified Theory of Knowledge Managementôs Operationalized 

Functions Using Macro Verb and Attribute Concepts 

 

 

A common, accepted viewpoint of knowledge management (KM) has been 

elusive. The Unified Theory of Knowledge Management postulates three competencies 

with seven operationalized functions. This dissertation conducts verification using system 

engineering approaches to support the assertion that the seven operationalized functions 

of the Unified Theory of Knowledge Management are sufficient and necessary. 

Verification of the operationalized functions in turn increased confidence that the theory 

provides a consolidated view of KM. 

This research assumed that KM publications contain elements of the truth and that 

over two decades of research adequately covers the range of identifiable KM activities. It 

sampled publications looking for KM words used in the KM domain. Candidate words 

were then examined for common meanings using English language thesaurus and 

dictionaries, or other documents for specialty words. KM terms were assumed to be verbs 

that can act upon knowledge. Selected terms are then partitioned into KM and other KM 

domain term categories. Then, the terms were ordered in a hierarchy based on object 

concepts such as ñtype ofò and ñpart ofò to compute an implied traceability matrix to 

demonstrate sufficiency. KM-centric terms were identified by constructing and merging 

four candidate lists. Sufficiency and necessity were shown by constructing source test 

sets (requirements) with verbs from the merged KM-centric list, excluding terms that do 

not have KM attributes or are organic functions from other disciplines (and their 

synonyms). Test verbs lists were constructed from the operationalized functions 



xi 

 

synonym, ñpart of,ò and other defined relationships. When the source verbs were all 

matched by a test verb, sufficiency was demonstrated. When each of the operationalized 

functions was individually deleted, and each deleted function had unique, unmatched 

verbs, necessity of KMôs operationalized functions was demonstrated. 

Bloomôs Taxonomy of Educational Objectives has three domains: cognitive, 

psychomotor, and affective. They describe three kinds of knowledge: cognitive, kinetic, 

and affective. This dissertation focuses on cognitive knowledge. Assessments of kinetic 

and affective knowledge, while sometimes included, are deferred. Using thesauri and 

dictionaries as sources could have different relationships if different definitional sources 

were used. 

The dissertation verified KMôs operationalized functions in four ways. The first 

was a review of the 4,300 KM domain verbs identified. Where they were not related to 

other verbs in the domain by synonym relationships, each was individually reviewed and 

allocated. This informally verified that no additional operationalized functions were 

necessary since none were identified. Second, in a review of the modelôs partitioning of 

the KM domain based on organic functions, KM verbs provide verification matches that 

would not have occurred. This indicates that at the domain level, KM functions are 

necessary. Third, an assignment of KM and non-KM attributes to KM-centric verbs 

provided an attribute-only verification. Fourth, applying a macro verb concept to KMôs 

operationalized functions enabled developing test verbs and demonstrated complete 

matching against the developed KM-centric requirements list, showing sufficiency and 

necessity. The conclusion reached is that the operationalized functions proposed by the 

Unified Theory of Knowledge Management are sufficient and necessary to describe KM-
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centric functions. The systems approach that surrounded this research produced over 60 

observations which are also presented. 
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Affectivacy ï competency with feelings knowledge 
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Artistacy  ï competence in making or doing 

Artistate  ï able to make or do 

Cognitacy ï competency with mental or explicit knowledge 

Cognitate ï able to apply knowledge and reason 

Computer-illiterate  ï not able to use or maintain computing technology 

Computer literacy ï competency with using and maintaining computer technology 

Computer-literate ï able to use and maintain computing technology 

Curacy ï competency in accumulating and organizing knowledge1 

Curate ï able to accumulate and organize knowledge 
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1 Replacing kennacy as one of the three KM competencies as originally suggested in Sisson and Ryan 

(2016l, © 2016 IEEE).  
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2 ñFor generalization, comprehend (hear), not merely give attention to (listen as originally coined); includes 

pseudo hearing, as from sign languageò (Sisson and Ryan 2017c, 244). 
3 ñNot just the mass media, but often in interpretation just the mass mediaò (BusinessDirectory.com 2012-

2016, reason to know). 
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Verication ï accepting based on a source with ñreason to knowò4 

Verification  ï ñproof of compliance5ò to some listed requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 (BusinessDirectory. com, 2012-2016, reason to know).(BusinessDirectory.com 2012-2016, reason to 

know)  
5 (NASA SEH 2007, 25) 



 

 

 

Chapter 1 ï  Introduction  

For decades Knowledge Management (KM) researchers and investigators have 

been seeking an explanation of KM that addresses diverse academic and practitioner 

viewpoints. This dissertation suggests kennacy as the overarching competency with three 

sub competencies (cognitacy, curacy, and mediumacy) having seven operationalized 

functions (accumulate, refine, organize, use, represent, store, and communicate) to fulfill 

that need. Their discovery and three associated competencies are discussed in Chapter 3. 

Multiple research methods were used to sample KM publications for KM verbs that were 

then quantitatively and qualitatively analyzed. Fifty million verbs and Noun-Verb-

Equivalents (NVE) (gerunds, etc.), were parsed and candidate words boiled down to 

4,300 verbs in the KM domain, of which more than 200 were KM-centric (KMc). These 

created two sets of source verbs used as requirements for testing, which show the Unified 

Theory of Knowledge Managementôs operationalized functions are sufficient and 

necessary. 

Simply stated, when you get a phone number, represent it in numbers, store it 

somewhere alphabetically, you are accumulating, representing, storing, and organizing 

contact knowledge. Adding an address refines. Using or communicating completes the 

set of operationalized functions: accumulating, refining, organizing, using, representing, 

storing, and communicating. ñIf an entity is doing one of these things, it is KMò (Sisson 

and Ryan 2016b, 1085).  

1.1  Statement of the Problem 

For over a quarter century, people have been trying to clarify what KM is and 

develop a common viewpoint (Bolisani 2016). It should not be a narrow, contextual view, 



 

2 

 

but potentially frameworks with a ñholistic viewò (Raich 2000 per Handzic 2001, 4). 

ñCommon ground, consistent terminologyò (Handzic and Hasan 2003, 14) (which 

Holsapple and Singh (2000, 166) suggest their definition includes) should help 

practitioners understand ñ[possibilities] that make sense in their contextò (Earl 2001, 216) 

(per Handzic and Hasan 2003, 14, Earl 2001). Identified definitional problems and 

interests include principles: a unified theory (Kemp et al. 2001, 66-67); a ñwell-integrated 

frameworkò (Holsapple and Joshi 2004, 593, Schwartz and Te'eni 2011, 704); ñconsensus 

on terminologies to describe the activities (Spender, 2006; Debbie, 2006; Wong and 

Aspinwall, 2006)ò (Beesley and Cooper 2008, 49); and a ñholistic picture of Knowledge 

Management Maturityò (Kuriakose et al. 2010, abstract). ñUnfortunately, thereôs no 

universal definition of knowledge management (KM)ò (Levinson 2007, para 1, Jones 

2010, Sisson and Ryan 2016b, 1085). Hazlett, McAdam, and Gallagher (2005, 31) state 

ñthere is little evidence of cooperation and convergence. ... wherein proponents of 

different paradigms have their own beliefs and values and often disagree with others 

about fundamentals within the field.ò Going further in critically assessing the discipline is 

Wardôs (2010) harsh characterization of knowledge management as ñ[. . .] 

talking in the wrong language, or in too many languages rather 

incoherently, or in not enough languages [...] One way or another, thereôs 

a re-examination needed here, and Iôd suggest we cast a harsher critical 

eye over our sloppiness, assumptions, half-baked metaphors and 

undigested analogiesò (as quoted by Lambe). ñThere [still (author)] is in 

knowledge management very little sense of overall coherence, integration 

or common agendaò (Lambe 2011, 178 & 190). 

Whilst some studies (Baskerville and Dulipovici, 2006) suggest that KM 

is developing as a field based on other disciplines and its own theories, 

more recent studies report that the KM literature is fragmented (Massaro 

et al., 2015, 2016). By example, the systematic literature review (SLR) by 

Massaro et al. (2015) of public-sector KM shows that the KM literature 

reveals numerous obstacles to developing a cohesive body of theory. In 

assessing the role of artefacts in KM, Mariano and Awazu (2016) report 

that the majority of papers published between 1997 and 2015 only 
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focussed on the organisational level of analysis and that the current KM 

literature lacks consistency. Similarly, Massaro et al. (2016) report that the 

KM literature in the small and medium enterprises field is dominated by 

unrelated research and is fragmented. (Intezari, Pauleen, and Taskin 2022, 

1517) 

Clearly, additional analysis to develop some common viewpoint was needed.  

This lack of clarity exacerbates other problems. There has been a decline in Chief 

Knowledge Officers (CKO) in the United States from 25% of the Fortune 500 companies 

(Bontis 2002) to only 30 functional positions in 2014 (Harlow 2015). Lee (2015) 

illustrates the confusion in the positionôs value when he blogs that the ñDeath of the CKO 

is a Good Thing.ò Leeôs assertion that KM only needs to be an organizational capacity 

belies the issue of what competencies are required. Identification of KM roles has 

focused primarily on job titles, except for Abell and Oxbrow (1999). KM responsibility 

explanations are likewise mixed and a proliferation of organization learning process 

models does not help. Valid assertions that KM is multidisciplinary still obfuscate what 

KM is, its application, and the essence of KM. Also, while KM is usually taught at the 

graduate level (Bedford 2013c), KM use and need are far less exclusive. Knowledge 

itself has often been focused along KM tacit/explicit, declarative/procedural 

categorizations (Nichols 2000, 2). As suggested by Ward, efforts by academics and 

practitioners to clarify what KM is, merits a systems approach reinvestigation. 

1.2  Research Summary 

The purpose of this dissertation is to verify the sufficiency and necessity of the 

Unified Theory of Knowledge Managementôs operationalized functions suggested by 

Sisson and Ryan (2016l, © 2016 IEEE). For two decades, KM academics and 

practitioners have written and talked about the need for a KM generalization. The Unified 

Theory of Knowledge Management provides this generalization. Simply stated, KM is 
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accumulating, refining, organizing, and using knowledge in mediums that represent, 

store, or communicate it. If one is doing one of these functions, then one is doing KM - 

period. Verifying the functions assures that this generalization is reasonable. 

A long series of approaches were developed and used during the overall research. 

Methods and approaches were refined, and new ones were developed to permit a systems 

understanding of KM and appropriate test methods. Following exploratory research of the 

KM domain, analytic approaches were developed, applied, and published to differentiate 

KMc verbs from KM application functions such as management, engineering, etc. The 

KMc words needed to be differentiated from KM application discipline words to test 

sufficiency and necessity. Additional tests and approaches were developed to expand 

hierarchical modeling from synonyms to create macro concepts that can be used in a 

systems-engineering type of verification to prove, for the model, sufficiency and 

necessity. The research shows the results of analyzing 45 million parsed candidate words 

from 870 sources using parsed verbs and nouns to identify verbs and noun-verb-

equivalents. Theoretical saturation for verbs in the KM domain is shown with modeled 

synonyms and ñtype ofò relationships (synonym supersets). The over 220 KMc verbs, 

(developed from the 4,368 verbs identified for the KM domain) are used as source verbs. 

These ñrequirementsò are tested against a test collection of over 7,300 related test verbs 

to prove sufficiency and necessity using a macro concept relationships (exemplars) 

approach. As part of the top-level construct, alternative verbs, such as share, integrate, 

and crystalized, are also discussed. Besides confirming the hypotheses, the dissertation 

also presents related findings and areas for future research. 
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1.2.1  Exploratory Systems-Approach Research 

Exploratory research using a systems approach was initiated to look for 

commonality across KM. Represented first by the Armstrong-to-Guilford line of research 

(Figure 1-1, left), over 80 sources were analyzed and directly contributed to building a 

knowledge concept that merged epistemological and practical viewpoints of knowledge 

(Sisson and Ryan 2015; 2017a; b). Definitions from 13 sources represented by Allee-to-

Uriarte; 72 framework sources; 51 sources on learning and organizational learning, 

design (Archer 1978b), media theory and communications; and educational objectives 

and guidelines sources provided ideas that stimulated the idea of looking for and 

revealing KM competencies. They also led to identifying Eight Ways to Learn, 

supporting the idea of KM in primary school and a possible ñtaxonomy of educational 

competency objectivesò (Sisson and Ryan 2017c, 243, Sisson and Mazzuchi 2019a, 969, 

970, & 973), and clarifying current objectives, such as linguistics, in the process. 
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Figure 1-1: Lines of research  
Source: Extracted from Sisson and Ryan (2017b, 340, 2017 © Emerald) with modifications. Based on 
discussion with Wade-Leeuwen (2016) 

1.2.2  Competency Focused Exploratory Research 

Initial research expanded by a broader and deeper look at educational objectives, 

media theory, and a few KM researchers provided the understanding that led to the KM 

competencies shown in Figure 1-1. Figure 1-2 shows how Bloomôs Taxonomy of 

Educational Objectivesô Cognitive Domain (1956) as interpreted by Seaman (2011) and 

Atherton (2013), and complemented by Marzano and Kendall (2007), Fink (2013b; 

2013a), and intelligence domain authors, represented by Gardner (Strauss 2013) and 

Guilford (Colman 2009-2014), led to using and reasoning about (cognitacy) as one KM 

competency. Kinestheticacy and affectivacy, from Bloomôs psychomotor and affective 
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domains, represent other KM skills for physical activities and emotions but were not the 

focus of the dissertation research. 

 

Figure 1-2: Genesis of KM competencies and operationalized functions  
Note: Also used in Chapter 3 as Figure 3-4.  
Source: Slightly modified figure extracted from Sisson and Ryan (2017c, 242, figure 1). 

Once cognitacy was identified, research into educational guidelines and objectives 

revealed the need to accumulate and organize knowledge. Kennacy was originally 

selected as the competency term for KM. Kennacy, from the Middle English word, ken, 

related to Dutch and German kennen (Stevenson 2010-2017, ken), refers to ñthe range of 

recognition, comprehension, perception, understanding, or knowledgeò (Merriam-

Webster 2013-2022b). Yet, something seemed missing from a comprehensive 

visualization of KM. Gleick (2011) provided the stimulus to look at mediums. McElroyôs 

(2002a, 12-13) discussion of KM ñcontainersò provided the KM link andðcoupled with 

research into media theory (Sisson and Ryan 2016a)ðenabled completing the needed 

KM competencies with mediumacy (represent, store, or communicate). With the need to 

add cognitacy, kennacy was descoped to ñaccumulate and organize.ò (Sisson and Ryan 



 

8 

 

2016l, 4315, © 2016 IEEE). In retrospect, a new term should have been selected for 

ñaccumulate and organize.ò Kennacy should have been left as the overarching term, 

which has been corrected in this dissertation with curacy being selected as the 

competency for accumulate and organize. 

These seven operationalized functions were presented in Sisson and Ryan (2016l, 

© 2016 IEEE). Work in this dissertation suggests replacing reason (about) with refine as 

has been done for sufficiency and necessity testing. One advantage of this framework is 

that it evolves from material outside the KM domain, as opposed to other suggested 

generalizations that rely on KM domain sources that could be considered academically 

crowdsourced (Sisson and Mazzuchi 2018, 797). 

1.2.3  Test Methodology Development 

The results of analyzing 45 million parsed candidate words from 870 sources, 

using parsed verbs and nouns (to identify noun-verb-equivalents (NVEs)), demonstrated 

KM domain verb theoretical saturation identification with modeled synonyms and ñtype 

ofò relationships (synonym supersets). KMc verb development was similarly tested with 

a different set of source verbs. A systems engineering requirements verification approach 

used both verbs and NVEs as requirements for testing. Also, since synonyms alone 

proved insufficient for traceability, other approaches needed to be developed. 

Figure 1-3 shows the verification approach. As Chipulu et al. (2013) sampled 

advertisements for project management jobs to study project managersô needed 

competencies, this dissertation samples publications for KM activity words (verbs) to 

analyze. Thesauri, dictionary, and other approaches are used to establish relationships 

between the operationalized functions and other verbs that can be used to test sufficiency 
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or necessity to support evaluating the hypotheses. During implementation, thesauri and 

dictionaries were used extensively. In addition, relationships identified by other authors 

(such as improve being mapped to refine, assess, divest, and update (Evans, Dalkir, and 

Bidian 2015, 94)), were useful in establishing ñlikeò relationships. These relationships 

permitted testing the hypotheses by tracing the test verbs to the source verbs (as required 

in a requirements traceability test). 

Working notes list sources, verbs, and test results, (Sisson 2022a, collection and 

analysis notes, 2022b, source processing notes), and processing notes include seeds. 
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Figure 1-3: Verifying via words and relationships 

 

1.2.4  Organic Functions 

ñOrganic and fundamental functions provide a way to help differentiate not only 

KM from its implementing, supporting, and specialty disciplines, but those disciplines 

from each otherò (Sisson and Mazzuchi 2017a, 1299). Leadership, management, finance, 

accounting, information technology, engineering, science, problem-solving, and learning 
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all have organic functions. Some words are common to multiple disciplines, but each has 

a unique set. Each of these words represents specialized needs. The seven KM organic 

functions (Unified Theory of Knowledge Management operationalized functions) support 

all disciplines: they are KM-centric. 

Figure 1-4 provides an example of the results of an initial assessment to identify 

words that need to be removed in terms of KMc verbs to test. 

 

Figure 1-4: KM implementing and supporting disciplines organic functions 
Source: Extracted from (Sisson and Mazzuchi 2017a, 1300, figure 3) 

1.2.5  KM Domain Verbs 

KM domain verbs were selected from 870 KM domain publications. In some 

cases, gerunds and other words were recorded as verbs. Sources were grouped into a 

sequence of topics, generally running from the general to the specific, to look for 

theoretical saturation. A test baseline of 112 documents was established, expanding from 

the 100 KM classics (Serenko and Dumay 2015a) analyzed in the proof of concept 

(Sisson and Mazzuchi 2018). These sources included a Wiig book and journal article 
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(Wiig 1993; 1997), two versions of the Encyclopedia of Knowledge Management, 

Dalkirôs (2011) textbook, and seven International Association of KM publications. When 

these did not indicate theoretical saturation of new verbs, publications from KM topics 

were added, including KM eras, theories, principles, definitions, frameworks, KM 

maturity models, roles and responsibilities, skills, measurement, education, Personal KM 

(PKM), Lewisôs view of KM as learning, and KM guru parsed verbs. Learning and 

KMWorld ñBest Practicesò sources were followed by nine sources, including ISO-30401-

2018 (Knowledge Management Systems - Requirements), to continue to look for 

theoretical saturation. Steps used to identify and process these sources are explained in 

Chapter 4. 

The first process to identify source verbs had seven steps (shown in Figure 4-3), 

beginning with categories selection (topics, etc.), and ending with incremental exclusion. 

Incremental exclusion removed verbs in collections introduced later which have a 

synonym or ñtype ofò relationship with a verb processed earlier. This dissertation labels 

those verb groupings as ñmacro concepts.ò These relationships were established when 

building the list of test verbs. Data collection implementation iterated between the two 

processes. 

As new sources were added, new verbs showed up. In Figure 1-5, the occurrence 

of new verbs and the rate of occurrence are shown in red because new verbs keep being 

added. However, new ñmacro conceptsò flat lined early providing a strong indication of 

theoretical saturation. All source words in later collections can be accounted for (in terms 

of conceptual relationships) by verbs constructed from Wiig (1993; 1997). 
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Figure 1-5: KM domain verbs theoretical saturation via new macro concepts 
Note: The number of new verbs or concepts drops rapidly after the first few collections. The results are 
presented using different scales as represented by the discontinuities in the lines. 

1.2.6  KM -Centric Verbs 

Determining KM sufficiency and necessity for the operationalized functions 

required identifying KMc verbs to use as source verbs for requirements to test. An eight-

step process was used to identify candidates and then process them to produce 223 KMc 

verbs for testing: verbs from lists in sources identified in Sisson and Ryan (2016b, 1083-

1084, four articles), verbs from this dissertationôs literature review (Frameworks), the 

most frequently identified verbs (Top Verbs), and a KM-focused literature review during 

data collection. One hundred sixty-two (162) data sets are used to create the ñliteratureò 

candidate list. Figure 1-6 shows the preponderance of new verbs first occurred in Wiig 

(1993; 1997). 

Constructing a test KM maturity model based on the Unified Theory of 

Knowledge Management, Calabreseôs (2000, re Stankosky 1999) Four Pillar (macro 

KM), and Evans, Dalkir, and Bidianôs (2015) KM development cycle enabled comparing 

global KM (gKM) to KMc verbs (Figure 1-7). 
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Figure 1-6: KMc verbs theoretical saturation before Sisson research 
Note: Scales are omitted; each line is on a different scale. The number of verbs in some of the last sources 
(lower line) are so large they skew the presentation of the chart and were removed. 

 

Figure 1-7: Global KM - ñitôs all about KMò 
Source: (Stankosky 2005b, ix, Sisson and Ryan 2017b, 343) Note: Constructed at the end of Chapter 5 and 
presented as Figure 5-35. 

Figure 1-8 shows the results of incrementally deleting other disciplinesô organic 

functions, deleting verbs based on non-KM (operationalized functions) in synonym 

definitions, adding back verbs based on frameworks and KM Maturity Models (KMMM ) 

tables from the literature review (Chapter 2). 
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The ñless attributesò row shows the number of KMc verbs that would have been 

used if that candidate KMc list alone had been used for comparison. It shows that the first 

two candidate lists initially planned as KMc source verbs would have been quite limited 

compared to the merged lists, and the effort to prepare a broader list of test verbs was 

worthwhile. The differences between the ñless attributesò row and the ñnetò row reinforce 

that while the former is useful for KMc sufficiency and necessity tests, other uses may 

not be appropriate without careful consideration. 

 

Figure 1-8: Comparison of processing for KMc verbs candidate lists 
Note: Model 05Feb22 executed 05 Feb 2022. 

1.2.7  Macro Concept Testing Approaches 

When verifying traceability of the test verbs to the KMc source verbs, using 

synonym and ñtype ofò relationships were insufficient, an exemplar approach (including 

synonyms, etc.) was tested next. Exemplars included ñpart ofò and ñway toò 

relationships. Three other approaches were also investigated: 1) using thesauri and 
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dictionary-related words, 2) individual allocation (used for KM domain saturation testing, 

not KMc verb testing), and 3) attributes. 

1.2.8  Sufficiency and Necessity Tests 

Figure 1-9 shows the results of testing KMôs operationalized functions for 

sufficiency and necessity. By example, rows show the tests with all functions included or 

one function removed. Zero unmatched verbs demonstrate sufficiency in test B1d. Since 

tests B1e-B1k each show unique, unmatched verbs, each of the seven operationalized 

functions is necessary. 

 

Figure 1-9: KMôs operationalized functions are both sufficient and necessary 
Note: Verification was run in two ways: first for all seven verbs; second, all individually to compute unique 
matches. Verbs are accumulate, refine, organize, use, represent, store, and communicate. An exemplars 
less exemplars synonyms approach is used because a pure exemplar approach creates such a broad 
macro concept that differentiation is not achieved. Model 20Feb22 executed 20 Feb 2022. 

1.2.9  Findings Summary 

Using a developed KMc list, the Unified Theory of Knowledge Management 

operationalized functions meet sufficiency and necessity conditions in describing the 

basic nature of what KM is. More broadly, using synonym supersets relationships, the 

KM domain words are encompassed by 383 macro verb concepts from Wiig (1993) and 

Wiig (1997). Furthermore, 2,000 verbs collected from educational objectives and 

guidelines literature encompass all KM domain words when considering synonym 

superset relationships, demonstrating KMôs strong tie to education (learning). The 
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Unified Theory of Knowledge Management also provides an integrated view of KMc 

functions, KM competencies, and KM roles.  

Among other observations, the theory surfaces Bloomôs Taxonomy of 

Educational Objectives as a means to teach basic KM. Knowledge Management 

competencies lead the way to a taxonomy of educational competency objectives. Based 

on Eight Ways to Learn (Sisson and Ryan 2016c), the research also reveals 

organizational and individual learning are more closely related than previously asserted. 

Combining Bloomôs Taxonomy and organic functions provides both a means to set 

Science, Technology, Engineering, and Mathematics (STEM) objectives and identify the 

scope of topics that need to be addressed. Competency terms for science need review. 

(Sisson and Mazzuchi 2019a). For mutual benefit, an opportunity may exist to consider 

commonality between grounded theory approaches and closure in systems engineering 

requirements definition exercises. There is also a need for a broader look at KM 

strategies (Sisson and Ryan 2016b, 1086 & 1087, figure 4), practice management, KM 

artifacts, and KM risk mitigation role (Sisson and Ryan 2017b). The Unified Theory of 

Knowledge Management provides an answer to Aristotleôs material cause (Stevenson 

2010-2017, material cause, Blackburn 2008-2022, causes: material, formal, efficient, 

final). A final cause was also identified, however, examples of the formal and efficient 

causes still need work. The essence of KMðwith respect to who, what, when, where, 

why, and howð has been identified (Sisson and Mazzuchi 2020). But all of the 20 base 

questions in Lewisô (2015d) Symbiotic Table of Knowledge may be worth addressing. 
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1.3  Research Goals and Hypotheses 

1.3.1  Research Goal and Questions 

The overarching goal of this research was to address the need for a model 

(generalization) of KM. Research questions that led to the theory and the question for this 

research effort evolved during the investigations: 

1. What insights into the general nature of KM can be garnered from 

common KM domain topics?  

2. What terms should be used to explain the necessary concepts in the KM 

domain? Is there a model which accommodates the differing 

generalizations? 

3. What is a KM competency term? (Like literacy in 1880, numeracy in 

1959, and oracy in 1965) 

4. Are the proposed operationalized functions for KM necessary and 

sufficient? 

1.3.2  Hypotheses 

Besides the seven operationalized functions, this research also peripherally 

examined the verbs suggested and alternatives. 

1.3.2.1  Sufficiency 

Sufficiency checks to ensure that collectively the operationalized functions 

address the examined domain and KMc functions and nothing is missing or omitted. 

H1: The model accounts for all KM domain source verbs identified in the 

reviewed literature. 
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H1o: The model does not account for all KM domain source verbs identified in 

the reviewed literature. 

H2: The operationalized functions account for all KM-centric functions 

(sufficient). 

H2o: The operationalized functions do not account for all KM-centric functions 

(not sufficient). 

1.3.2.2  Necessity 

Necessity checks to ensure the terms proposed are necessary to account for 

identified KM-centric verbs. 

H3:  The identified operationalized functions are necessary. 

H3o:  An identified operationalized function is not necessary. 

1.4  Significance 

KM practitioners now have an answer to share as to what KM is. Broader 

viewpoints of the operationalized functions may identify new ways to accumulate, refine, 

and use KM. A scientifically tested Unified Theory of Knowledge Management is 

available to the KM community for review, and other observations provide opportunities 

for further research. 

Verifying the necessity for the operationalized functions and their collective 

sufficiency gives the community more confidence that the theory is valid and can be 

applied and easily explain KM more confidently to the general public. 

The [Unified Theory of Knowledge Management] expresses ñthought that 

makes [KM more] comprehensibleò (Thinkmap 2012-2022, theory). The 

operationalized functions: accumulate, use, reason about, organize, 

represent, store, and communicate, say exactly what KM is. Like 

Copernicusô theory (versus Ptolemy), this explanation of KM is ñmore 

logically coherent and economicalò (Ginsberg 1955, 234) than many other 
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explanations. If an entity is doing one of these things, it is KM. (Sisson 

and Ryan 2016b, 1085) 

In addition, KM competencies lead to the idea of ñKM education and training [in] 

primary, secondary, and vocational schools [instead of just] graduate educationò (Sisson 

and Ryan 2017b, 342, 2017 © Emerald). A by-product of foundational competency 

investigations is a preliminary taxonomy of educational competency objectives that could 

change the way governing bodies specify education objectives. An integrated 

knowledge/KM interaction model reveals a shortfall in previous conceptualizations of 

practice management and, along with mediumacy, shows the idea of discipline artifacts as 

discipline differentiators. This new view of practice management provides insight into the 

need for CKOs. Despite the simplicity of the KM operationalized functions in clarifying 

KM, four generic KM roles address the broader scope of KM in its practice. 

Organizational Learning (OL) viewed from Crossan, Lane, and Whiteôs (1999) 

perspective shows a new way of looking at KM and OL relationships. Eight identified 

ways to learn show greater similarity between how individuals, groups, and organizations 

use the same Eight Ways to Learn. Organic and fundamental functions provide a way to 

differentiate knowledge application disciplines from each other and KM. Another by-

product of the research is a knowledge concept map that bridges the gap between 

traditional philosophy and its practitioners and perspectives of KM theories and 

principles, which open a way to understand them better and move forward. 

1.5  Assumptions, Scope and L imitations 

The first major assumption is that models, definitions, frameworks, 

generalizations, etc. contain elements of truth about KM. Second, an associated 

assumption is that a quarter century of publications adequately bound the range of 
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identifiable KM activities. Third, this dissertation accepts that muscle memory and 

feelings constitute other forms of knowledge (psychomotor/kinestheticacy and 

affectivacy) (Sisson and Ryan 2016a, 11, 2017c, 243 & 245-246, figures 1 & 2 and table 

2). However, the fourth (simplifying assumption) is that research into KM, for this 

dissertation, will be focused on label-able, bounded, cognitive, explicit, and mental 

concepts, such as words and images. 

This research is limited to 1) sampling (gathering and analyzing) generalizations 

(individual articles, written collections of terms, or opinions by published experts) on 

what KM activities are; 2) developing a list of KMc terms for additional testing; 3) the 

necessity and sufficiency of suggested KM activities tested against them; and 4) resulting 

suggestions for additions, deletions, or changes to the KM competencies and potentially 

their operationalized functions. English language words, dictionaries, and thesauri will be 

the primary sources. 

Different thesauri and dictionaries could show different relationships. In addition, 

investigating words from languages other than English might provide terms that 

generalize better. Reconciling all malformed candidate words in the data collection 

process could also introduce new ones to analyze; however, the 4,000 candidate verbs 

identified are deemed sufficient for this research. 

Additional research into the nature of knowledge, learning, organizational 

learning, or ways to prepare to learn, or KM roles, responsibilities, eras, theories, 

principles, definitions, frameworks, maturity models, KMôs foundational nature, 

measurement, strategy, or education might surface a word of significance not yet 
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identified. A glossary might provide additional insight but is beyond this already 

extensive accounting exercise scope. 

ñIntellectual capital is one of the major knowledge assets, which has been defined 

asò (Muyia Nafukho 2009, 400) ñthe intellectual material that has been formalized, 

captured and leveraged to produce a óhigher-valuedô assetò (citing Stewart (1997) 

Tzortzaki and Mihiotis 2014, 35, citing Bontis 1996 p.1, Muyia Nafukho 2009, 400). 

Citing Edvinsson & Malone (1997), Muyia Nafukho (2009, 400) states, ñintellectual 

capital can be looked at in three main forms: human capital, structural capital, and 

relational capital.ò Alternatively, ñintellectual capital includes intangible assets such as 

expertise, knowledge, and a firmôs organizational learning abilityò (400). For this 

dissertation, intellectual capital is mainly considered as a form of ownership of 

knowledge assets. The field of intellectual capital is outside the scope of this research. 

The emphasis is knowledge only from the aspect of Bloomôs cognitive domain (1956a). 

1.6  Organization of the Document 

Work documenting progress and developing new insights and approaches was 

integral to this dissertation. Material from the following publications contributed to the 

indicated sections (Table 1-1). Some material included is quoted directly from the 

original publications. 
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Table 1-1: Author's applied publications 

Authors and 

Timeframe 
Title  Focus 

Sisson and Ryan 

(2015, September) 

ñWhat Do We Know? - Building A Knowledge Concept Mapò 2 

Sisson and Ryan 

(2016l, January, © 

2016 IEEE) 

ñTowards a Unified Theory of Knowledge Management (KM)ò 3 

Sisson and Ryan 

(2016k, January) 

ñPresentation: Towards a Unified Theory of Knowledge Management 

(KM)ò 

3 

Sisson and Ryan 

(2016a, March) 

ñDeveloping an Understanding of Knowledge Management (KM) 

Mediumsò 

2-4 

(Sisson and Ryan 

2016h, July) 

ñPresentation: Improving Educational Guidelinesò 2 & 6 

Sisson and Ryan 

(2016c, September) 

ñAn Integrated Organizational Learning Models Perspective: Eight 

Ways to Learnò 

2 & 6 

Sisson and Ryan 

(2016b, September) 

ñIndications of a Justifiable Unified Theory of Knowledge 

Managementò 

2, 3 & 

6 

Sisson and Ryan 

(2016e, September) 

ñPoster: Improving Educational Guidelines - KM Competencies 

Required in the Knowledge Societyò 

2 & 6 

(Sisson and Ryan 

2016f, February) 

ñPresentation: Leveraging Knowledge and Learning to Help Engineer 

A Common Understanding of Knowledge Management Using a Re-

architecture Approachò 

4 

Sisson and Ryan 

(2016g, September) 

ñPoster: Research Visualizations of KM Domain Elements: A Systems 

View of the Knowledge Management Domainò 

4 

(Sisson and Ryan 

2017b, August, 2017 

© Emerald) 

ñNew Rationale for the Need for CKOs Long-term: A Systems 

Perspective on Observationsò 

2, 3 & 

6 

(Sisson and 

Mazzuchi 2017a, 

September) 

ñOrganic and Fundamental Functions: New Perspective on the 

Multidisciplinary Nature of Knowledge Managementò 

2 - 6 

(Sisson and 

Mazzuchi 2017b, 

September) 

ñPoster: Comparing KM, knowledge application disciplines, and 

educational competencies considering organic and fundamental 

functionò 

4 -6 

(Sisson and Ryan 

2017a, December, 

2017 CC-BY JEMI) 

ñA Knowledge Concept Map: Structured Concept Analysis from 

Systematic Literature Reviewò 

2 & 3 

(Sisson and Ryan 

2017c) 

ñRationale for KM Education and Training Beginning in Primary 

Schoolò 

2, 3, 5 

& 6 

(Sisson and 

Mazzuchi 2018, 

September) 

ñTowards Verifying Knowledge Managementôs Operationalized 

Functions Using KM Classic Articlesô Verbsò 

5 

(Sisson and 

Mazzuchi 2019a, 

September) 

ñBloomôs Taxonomy of Educational Objectives - Template for 

Primary School KM Educationò 

2, 3, 

& 5 

(Sisson and 

Mazzuchi 2019a, 

September) 

ñPresentation Using Revised Bloom as a Template for Primary KM 

Education - STEM as an Exampleò 

2 & 5 

(Sisson and 

Mazzuchi 2020, 

December) 

ñPoster: KM in a Nutshell ï Who, What, When, Where, Why, and 

Howò 

2 - 6 

(Sisson and 

Mazzuchi 2021, 

September) 

ñPoster: The Knowledge Management Domain ï KM Centric Versus 

Global KM Functionsò 

5 & 6 
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Building towards determining whether the Unified Theory of Knowledge 

Management operationalized functions are necessary and sufficient, Chapter 2 (literature 

review) will: 1) summarize knowledge by looking at it from the perspective of an object; 

2) summarize learning, particularly organizational learning, introducing the concept that 

learning is an outcome of understanding (knowledge) after recognizing a pattern; 

3) discuss management KM roles, the Chief Knowledge Officer, universal KM skills, and 

learning and learning management; and 4) review KM ñeras,ò theories, principles, 

definitions, frameworks, and KM maturity models, and discuss multidisciplinary and 

foundational natures of KM, finishing by mentioning KM implementation, measurement 

desires, strategy, and education. 

Chapter 3 will explain how the Unified Theory of Knowledge Management was 

discovered and discuss its suggested competencies, operationalized functions, and KM 

roles. 

Chapter 4 will cover the requirements verification approach and the step-by-step 

methods for collecting candidate words using text analysis tools, organizing them into a 

list of candidate verbs, and analyzing the words on the list for commonality and other 

relationships. It will explain the iterative nature of the processes, building on the proof of 

concept presented by (Sisson and Mazzuchi 2018). 

Chapter 5 begins with data collection. It explains how the source verbs for domain 

sufficiency testing were collected, analyzed, and determined sufficient. Next, it addresses 

the process for collecting test verbs and relating them and discusses the iterative nature of 

the collection as test verb relationships are used in KM domain source verb verification 
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testing. It also conducts theoretical saturation tests for KM domain verb collection and 

test verbs to show theoretical saturation and ensure enough of both have been collected. 

The analysis section begins with sufficiency and necessity tests for the KM 

domain source verbs and KMc source verbs to show that the hypotheses are met. The KM 

operationalized verbs are validated by comparing them to early models. Words such as 

refine, integrate, and share are reviewed as alternatives. The rationale for shifting from 

reason (about) to refine is explained. The model is analyzed for consistency. Necessary 

KMMM components are identified to aid in constructing a global versus KMc 

visualization that incorporates important KMc functions that overlap with other 

disciplines. 

Chapter 6 begins by stating that the Unified Theory of Knowledge Managementôs 

operationalized functions meet sufficiency and necessity conditions in describing the 

basic nature of what KM is. Then it presents over 60 other observations, many potential 

topics for further research. 
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Chapter 2 ï  Literature Review 

Knowledge management (KM) is not yet a coherent academic field with an 

established body of ideas, methods, and target phenomena (Spender 

2015). Hence, those who wish to map the field of KM are faced with 

considerable challenges. (Handzic 2016, 239) 

 

This dissertation literature review addresses the challenge of adding coherency to 

KM by first discussing knowledge and then organizational learning and organizational 

learning as elements of the KM domain that help explain and bound KM. Then a 

discussion of general management leads to background on Chief Knowledge Officers 

(CKOs) and universal KM skills. The following sections on KM provide background on 

KM in terms of eras, theories, principles, definitions, frameworks, and KM maturity 

models. Next it discusses the multidisciplinary nature of KM and how KM is also a 

foundational competence. Finally, it concludes with short sections on measurement, 

strategy, and education. 

2.1  Knowledge 

ñThere is no commonly accepted definition of knowledgeò (Vanini and 

Bochert 2014, 223); however, K4Health (2016) points out that knowledge 

is important - ñknowledge is an essential weapon against any epidemic.ò 

ñHow you define knowledge determines how you manage itò (Allee 

1997a, 2). 

Common knowledge constructs include knowledge as an object, knowledge as a 

process, knowledge as a resource, etc. Four complementary, recently-accepted views of 

knowledge are ñthe ontological (reality), epistemological (science), commodity 

([knowledge as an asset] / managerial), and the community (social construct) viewsò 

(Jakubik 2007, 11, 1, Jasimuddin 2012, 17, figure 1.2). This section first looks at 
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knowledge as an object constructing a knowledge concept map. Then alternate 

knowledge viewpoints are presented. 

ñWhat Do We Know? - Building A Knowledge Concept Mapò presented a 

visualization of knowledge in a concept map (Sisson & Ryan, 2015). Besides confirming 

Nonakaôs (1994b, 15) assertion that ñknowledge is a multifaceted concept with 

multilayered meanings,ò the map identified ten (overloaded in some cases) óknowsô while 

relating ñepistemological views on knowledge with the practical.ò Although not 

specifically shown, ñmental processes are clarified to include cognitive processes, 

vocational factors, affective states, and sensing processesò (Sisson and Ryan 2017b, 339, 

2017 © Emerald). ñA Knowledge Concept Map: A Structured Concept Analysis from 

Systematic Literature Reviewò (Sisson and Ryan 2017a, 2017 CC-BY JEMI) provides 

more details and some changes, including the addition of ñvalueò as an eleventh 

something we know. It also suggests (courtesy of my wife) that ñthe Ankh is an 

unremembered map to the Garden of Edenò (Sisson 2014), ñnot a ósacred emblem 

symbolizing lifeô (Merriam-Webster 2013-2022b, ankh), or life (ñthe Egyptian 

hieroglyph for ólifeô (Darvill 2008 & 2021, ankh)), fertility  (Ankh 2016), or a key to óthe 

gates of death onto immortalityô (Magalis 2005, 5116)ò as others have suggested. (Sisson 

and Ryan 2017a, 32-33) This section repeats and extends those ideas. 

As Wiig states, ñKnowledge is multidimensional and complex!ò (1993, iv, 63). It 

is ña multifaceted concept with multilayered meaningsò (Nonaka, 1994, p. 15) and is ñon 

a continuumò (Nissen and Jennex 2007, 278). ñKnowledge is constructedò (Bodner 1986, 

Lowenthal and Muth 2008, Jakubik 2011, 384, Sisson and Ryan 2017a, 36 & 43) ñeach 

time it is [retrieved]ò (Sisson and Ryan 2017a, 43). Knowledge is what we know: it 
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enables a capacity for informed action (per Peter F. Drucker in The New Realities, 

Stankosky 2003b, 19); it is constructed; it is represented in many mediums; it has 

epistemological (justified true belief) and practical KM viewpoints (tacit, implicit, and 

explicit). Collins (1993) raises the idea that all knowledge is reconstructed each time an 

understanding is instantiated. Baskerville and Dulipovici (2006, 84, citing Davenport and 

Prusak, 1998, p.5) expand on the idea stating, ñKnowledge is a fluid mix of framed 

experience, values, contextual information, and experience insight that provides a 

framework for evaluating and incorporating new experiences and information.ò This 

process viewpoint on knowledge is not explored separately. Knowledge as an object is 

the dissertationôs default. 

There are many ways to look at knowledge. The Oxford, A Dictionary of 

Psychology ñstates knowledge is óanything that is knownô (Colman 2009-2014, 

knowledge).ò It may be further clarified as representations, concepts (Gregory 2004, 

knowledge), or ñthe psychological result of perception and learning and reasoningò 

(Thinkmap 2012-2022, knowledge). Several have pointed out it is multifaceted, 

multilayered (Nonaka 1994b, 15), and multidimensional (Ein-Dor 2011, 1490, Holsapple 

and Joshi 2004, 597 & 599). (Sisson and Ryan 2015, 1028) 

Per Anheier and Fliegauf (2012, p. 1001-2) ñknowledge originates in óknowers.ôò 

Stroll (2013, epistemology) suggests beginning the study of knowledge by using 

everyday terms like know-what and know-how. These terms trace back to 1 BC orators 

(Leff 1983, 28-29) and are common today in guidelines for ñcrime news reportingò 

(Wilson and Ibrahim 2011, 130-131). Psychology breaks knowledge into three parts: 

declarative knowledge (knowing that), éprocedural knowledge (knowing how),ò and 

https://www-oxfordreference-com.proxygw.wrlc.org/view/10.1093/acref/9780199534067.001.0001/acref-9780199534067-e-2104
https://www-oxfordreference-com.proxygw.wrlc.org/view/10.1093/acref/9780199534067.001.0001/acref-9780199534067-e-6671
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acquaintanceship knowledge which ñis poorly understood in psychologyò (Colman 2009-

2014, acquaintanceship knowledge). Psychologyôs acquaintanceship is one example of 

how knowledge remains difficult to explain. (Sisson and Ryan 2017a, 30,34-39) 

Knowledge as representations of the knows resides in many artifacts. It is 

fairly easy to see hunters shooting deer with arrows in the Lascaux Cave 

Hunting Painting ï know-how. Observers can see a picture of Capistrano 

with the swallows arriving, and as a result know that birds return annually, 

but; we do not know what birds visualize (if it is visual) (know-where). 

The picture could also represent know-when to people. Perhaps the Ankh 

is an unremembered map to the Garden of Eden (Sisson 2014); see Figure 

2-1. Whether the Lascaux Cave painting is meant to represent know-what 

or know-how, if the picture of swallows generates a recognition of know-

where, or if the Ankh was first a map to the garden of Edenðnot a ñsacred 

emblem symbolizing lifeò (Merriam-Webster 2013-2022b, ankh), fertility 

(Ankh 2016), é or a key to ñthe gates of death onto immortalityò 

((Magalis 2005, 5116)is in the mind of the observer. (Sisson and Ryan 

2017a, 32, 2017 CC-BY JEMI) 

 

 

 
(Ankh 2016)  

ñPhotograph of a TV 

screen during a PBS 

program on ancient rivers, 

circa 2012ò (Laurie Sisson 

2014). 

ñThe left graphic is one of many images of an Ankh. On the right, the 

photograph of a TV screen shows a hypothesized location of Eden and the 

location of rivers at that time. Notice that the shape of the rivers is similar to the 

shape represented in the Ankh on the leftò (Laurie Sisson 2014).  

Figure 2-1: The Ankh as a potential map to the Garden of Eden 
Source: Extracted from (Sisson and Ryan 2017a). CC-BY per JEMI as published. 

Over time humankindôs ability to represent and store knowledge has grown. 

Drawings, accounting tokens, pictograms, hieroglyphics (Robinson 2010, 1 writing 

systems), cuneiform, scripts (Kimmel 2002, 556), words, printing, visualizations, 

equations, and digitization are labels which represent the evolution of being able to 
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record knowledge. Words, printing, and digitization represent leaps forward in capability. 

Printing led to public libraries; digitization led] to the information age. So too, how 

knowledge is categorized has grown. 

2.1.1  Epistemology 

Plato (Blackburn 2008-2022, epistemology) defined knowledge as true belief, 

plus reason; (Blackburn 2008-2022, epistemology), later extended to beliefò (Blackburn 

2008-2022, Gettier examples, Steup 2013, 1.1). ñOver the millenniums other 

philosophers have investigated knowledge resulting in suggestions of what it is and 

claims by others of what it is not.ò Knowledge has been said to be mental, and not. 

Knowledge is what one is aware of, or a disposition to behave, innate or acquired, 

reasoned versus experience, etc. ñóMuch of epistemology has arisen either in defense of, 

or in opposition to, various forms of skepticismô (Klein 2015, 1) (Sisson and Ryan 2015, 

1028 - 1029)ò (Sisson and Ryan 2017a, 33-34). Table 2-1 provides a gross representation 

of relationships between terms. Sisson and Ryan (2017a, 36-38) provide a table of 

epistemologically related terms with a short explanation of many. 

 

Table 2-1 suggests that ñknowledge exists in the minds of people, may (or may 

not) exist internally from birth, can be displayed in behavior, can be derived from 

experiences perceived from the senses, is created by reasoning, may be a logically true 

proposition, may represent truth/reality,ò as expressed in some cases may not be a 

justified, true belief, and that ñjustification can have degrees of certainty.ò (Sisson and 

Ryan 2015, 1028, 1029, & 1031, 2017a, 29, 30 & 35) 
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Table 2-1: Summary of relationships in selected epistemological viewpoints 

Mental (Sensory Induced) Non-Mental (Observed in Actions) 

Occurrent (Aware of) Dispositional (Shown in Behavior) 

Basis 

Perceived, Sense Experience Innate a Hypothesized 

Empiricism Rationalism 

A posteriori; Observation (including introspection, 

feelings b), experiments c, or experience d. Acquired 

through sense-data.e 

a priori f 

(incl./ intuition g) 

Reasoning h (Thinking, 

reflection, etc.) 

Creation 

Sources Inference 

Revelation Intuition 

Generate j 

Induction Deduction 

Devine 

disclosure 

Rational 

insight i 

Cause to effect Effect to cause 

From premises From observations (facts) 

ñparticular to generalò k ñparticularizing from the generalò l 

Justification 

Evidence (logical propositions) Reliabilism 

Certainty / Certitude 

Skepticism 

Adapted based on the Indiana Philosophy Ontology Project (InPhOrmers 2014) 
Source: Extracted from (Sisson and Ryan 2017a, 35) CC-BY per JEMI as published 
a  (Brown 2005, innate ideas) 
b  (Pike 2005, 2778) 
c  (Colman 2009-2014, empirical) 
d  (Colman, 2009-2016, a posteriori; Heery & Noon, 2008, empiricism). 
e  (Lacey 2005a, empiricism)  
f  (Brown 2005, innate ideas) 
g  (Lacey 2005b, rationalism) 
h  Lewis (2013) assets there are only ñ8 degrees of reason.ò (143) 
i  (Markie 2013 1.1 Rationalism, para. 2) 
j  Including mash-ups, artificial smartness (Foxwell 2013, Kelly 2014b, When and Where ... , para. 7, 2014a , 
3. Better Algorithms, para. 10) 
k  (Cohen 2005 induction). ñAnother name for this is ógeneralization from the particularôò (Last 2007, 
induction). (Tiles 2004) 
l  (Last 2007, deductive reasoning)  

 

Sisson and Ryan (2017a, 36-38) provide a table of epistemologically related terms 

with a short explanation of many. 

2.1.2  Knowledge Categorization 

Knowledge categorization traces back to Aristotle, who ñópresented five virtues of 

thoughtô (Téchné, Phrónésis, Noûs, Epistémé, and Sophia) é [These] can be mapped to 

know-how, experience, intuition, truth (know-that) (Schwartz 2011, 40 and 42-48) and 

basic truths (theoretical wisdom) (Feldman and Ferrari 2005, 485)ò (Sisson and Ryan 

2015, 1028, 2017a). Table 2-2 contains a summary of related terms. 
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Explanations of these five terms read differently, change over time, and, in some 

cases, sources from the same time period contain differences in interpretations of 

meanings. The terms are intertwined as people have chosen to define them; for this 

dissertation, the following will apply: Téchné is ñthe knowledge of how to do things and 

make thingsò (Blackburn 2008-2022, techné). Phrónésis is ñpractical wisdomò (Carson 

2006, 41). Both lead to action. Nous can mean ña source of insight or intuitionò 

(Plato/Homer). It is also ña grasp of universal scientific principlesò (Aristotle), is ñwholly 

divorced from perceptionò (Plato), is ñnot divorced from perceptionò (Aristotle), is ñthe 

chief cause of motion, order, and goodness in the cosmosò (Aristotle), is ñrationality 

itselfò (Plato) (Sisko 2006, 666). For this dissertation, Nous ñembodies the intuitive side 

of knowledgeò (Schwartz 2011, 43) and ñin philosophy, the faculty of intellectual 

apprehension and of intuitive thoughtò (Bode and Holstein 2013, nous). Epistémé 

ñliterally means knowledge in Greekò (Buchanan 2010 & 2018, episteme); however, for 

this dissertation, it is ñfactual or scientific knowledgeò per Aristotle. ñEpist®m® deals 

with real unchanging objects and what we can know about those objects, their 

characteristics and interrelationships.ò (Schwartz 2011, 40 & 47) This dissertation takes a 

broad interpretation of factual knowledge. The Glossary of Aristotelian Terminology 

maps wisdom to Sophia (Cohen 2008); Sophia is ñwisdom, knowledge; spec. the Divine 

Wisdom. (Freq. personified.)ò (Oxford English Dictionary 2011-2022, Sophia). However, 

this author subscribes to Schwartzôs (2011, 47) statement that Sophia means ñAristotleôs 

term for theoretical knowledge of universal truths or first principles.ò 
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Table 2-2: Five virtues of thoughts ï  téchné, phrónésis, noûs,  epistémé, and  sophia 

Virtues 
KM 

Model 
 

Levels of 

Knowledge 
Schwartzôs Definition 

Téchné Know-how 

leads to 

Poiesis  

(action) 

ñskills based 

technical and 

action oriented 

knowledgeò 

ñAristotleôs term for skills based technical and 

action-oriented knowledge ï how to perform a 

specific task. The end result, or realization of 

T®chn® is the production of something.ò 

Phrónésis 

Experience 

 

ñpractical 

wisdomò A 

leads to 

Praxis  

(action) 

ñexperiential 

self-knowledge 

or 

practical 

wisdom based 

on experienceò 

ñAristotleôs term for experiential self-

knowledge or practical wisdom based on 

experience. The end result, or realization of 

Phrónésis is action or praxis. Phrónésis should 

determine the correct means to achieve or 

result in a particular action.ò 

Noûs  

ñFaculty of intellectual 

apprehension and of 

intuitive thought.ò B  

ñintuitionò 

ñAristotleôs term for intuition. No¾s does not 

follow particular rules of construction or 

deduction. It is viewed as the human ability to 

comprehend fundamental principles without 

demonstration or proof. It may emerge from 

Téchné and Phrónésis and is united with 

Epistémé to form Sophia.ò 

Epistémé  

Truth, 1 

reality 

 

(Know-

That C) 

* from 

Theoria D 

ñfactual or 

scientific 

knowledgeò 2  

 

ñobjects, which 

do not admit of 

changeò E 

 

ñAristotleôs term for factual or scientific 

knowledge. Epistémé deals with real 

unchanging objects and what we can know 

about those objects, their characteristics, and 

interrelationships. Covering self-evident, 

axiomatic principles and to what can be 

logically derived from them, Epistémé is 

central to a deductive system of reasoning. It is 

united with Noûs to form Sophia.ò 

Sophía 

Basic truths 

 

ñtheoretical 

wisdomò 

*  from 

Theoria D 

ñtheoretical 

knowledge of 

universal 

truths or first 

principlesò  

ñAristotleôs term for theoretical knowledge of 

universal truths or first principles. Sophia is 

viewed as the highest level of knowledge. The 

end result, or realization of Sophia is not to be 

found in action, but rather in theory which can 

be developed by understanding and applying 

the elements of Epistémé and Noûs.ò 
Source: mostly (Schwartz 2011, pp. 39- 48) 

Poiesis *ògoal-oriented action, including action that produces thingsò D  

Praxis 3 *òpraxisðaction which is an end in itself, including the domains of ethics and politicsò D 

Theoria *òtheoriaðthe production of truthò D 
A (Carson 2006, 41); B (Bode and Holstein 2013); C (Fantl 2012) D (Calhoun 2002, praxis) E (Parry 2008) 
1  For this dissertation, truth is ñthe Greek notion of truth as ñcorrespondence with reality.ò (Schwarzschild 
2007, 162) 
2  Typical example: ñpure knowledge, such as that of mathematics, or logic.ò (Schwartz and Te'eni 2011, 42)  
3  ñóPraxis,ô from the Latin, is the opposite of ótheory.ôò é ñTraditionally, there has been a perceived 
dichotomy between theory (speculation, thinking) and praxis (action, doing). However, contemporary notions 
of praxis, especially as the Marxists see it, reject this distinction.ò (Darity 2008, 421) 

 

The author accepts some of the representations of Table 2-2ôs categorization of 

Aristotleôs virtues and generalizes that know-how (Téchné) and experience (Phrónésis) 

are knowledge; knowledge can lead to action (Téchné and Phrónésis) and includes truth 
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(Epistémé and Sophia). Schwartzôs Aristotelian Noûs as ñintuitionò in this context is 

more related to belief;6 however, ñintellectual apprehension and of intuitive thoughtò 

(Bode and Holstein 2013) implies knowledge creation. Reaching back to examples of 

knowledge represented in artifacts, knowing-that, (a description of something), is also 

knowledge. Table 2-3 summarizes. 

Table 2-3: Knowledge per Aristotle 

Perspective Basis 
Know-How Aristotleôs Virtues (Téchné) 

Experience Aristotleôs Virtues (Phrónésis) 

Enables the ability to act Aristotleôs Virtues (Téchné and Phrónésis) 

Includes truths Aristotleôs Virtues (Epistémé and Sophia) 

Knowledge can be created Bode and Holstein (Noûs) 

Know-That (Fantl 2012, para. 1.) [Epistémé] 

Know-That (Can describe) Knowledge representation artifacts 

 

2.1.3  KM and Other Viewpoints 

KM theorists began to create their own view of knowledge. Nichols (2000, 2-3 & 

5) simplified knowledge for knowledge management purposes clarifying terms being 

used: ñexplicit knowledge, tacit knowledge, declarative knowledge [and] procedural 

knowledge,ò also including implicit knowledge. Explanations of declarative and 

procedural knowledge in Nicholsô view are discussed with some coherence with 

psychologyôs meanings. To Nichols, ñstrategic knowledge is probably best thought of as 

a subset of declarative knowledge instead of its own categoryò (2000). This contrasts 

with Bennet and Bennetôs (2008, 410) categorizations which mix know-how, know-what, 

when, where, and who, adding learning, meta-knowledge/cognition, and praxis as ñrules, 

heuristics, dynamics; how systems behave; change and adaptionò (Bennet and Bennet 

 

6 A belief can be ñany cognitive content held as trueò (Thinkmap 2012-2022, belief)  such as ñassumptionsò 

(BusinessDirectory.com 2012-2016, beliefs) ñor a conviction of the existence or occurrence of 

somethingò; or ñsomething innately believed, a primary intuitionò; or faith (Oxford English Dictionary 

2011-2022, belief, paras 5b, 4b, and 2). 
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2011, 22), and research and strategic (Bennet and Bennet 2008, 410-2). Bennet and 

Bennetôs ideas circle back to Aristotleôs terms poiesis and praxis - leading to action 

(Darity 2008, 421, Merriam-Webster 2013-2022a, poiesis). Holsapple and Joshiôs (2004, 

598, figure 6) ñweb of knowledge attributesò distribute 16 attributes between six 

categoriesïtheir multidimensional viewpoint. (Sisson and Ryan 2015, 1031, 2017a, 30, 

31, 43, & 48). Other domains have categorized knowledge to make it more useful in their 

context. Bloomôs Taxonomy of Educational Objectives looks at knowledge in terms of 

comprehension in three areasïcognition, psychomotor, and affectiveïmainly in terms of 

know-that and know-how (Bloom 1956b). The United States Office of Personnel 

Management establishes three areas for consideration of applicants, ñknowledge, skills 

and abilitiesò (What are KSA's? 2015) (know-what, know-who and behaviors). (Sisson 

and Ryan 2015, 1030-1031, 2017a, 40) 

Knowledge is apperceived truths about something that enables understanding of a 

capability for appropriate action. Its facets and potential attributes are many. Knowledge 

exists in minds, muscles (Bloom 1956b), or paper (Walsh and Ungson 1991, 63, brains 

and paper), and their surrogates and the different ways knowledge can be categorized 

demonstrate the breadth of perspectives KM can address. 

2.1.4  Knowledge Concept Map 

Sisson and Ryan (2015) address a wide range of topics that relate to knowledge 

and display them in a knowledge concept map. Sisson and Ryan (2017a) expanded on the 

first article and map, adding additional concepts (Sisson and Ryan 2016m) (Figure 2-2). 

One particularly interesting addition was looking at know-like and know-why as 

overloaded concepts. Table 4 lists eleven knows and overloaded concepts; it provides 
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sources and a definition, example, or sample for each. Know-basis is presented as a type 

of know-why. 

 

Figure 2-2: Knowledge concept map 
a (Marzano and Kendall 2007). b Adapted from Lewis (2013). c (Bennet and Porter 2003, 477).  
d (Bennet, Bennet, and Avedisian 2015, 21). e (Ryan et al. 2015) f (Blackler 1995, 1040-1042). g (Omotayo 
2015, 5). h (Anonymous Reviewer 2014). 
Source: Extracted from (Sisson and Ryan 2017a, 53) CC-BY per JEMI as published, an updated graphic 
from (Sisson and Ryan 2015, 1030) 
Note: In Table 2-4, know-basis is displayed as a type of know-why; so, there are eleven or twelve knows 
depending on whether one counts know-basis or not. 

The knowledge concept map shows knowledge as an object and related ideas 

(Sisson and Ryan 2015; 2017a). 

Fundamental knowledge understandings, such as ñknowledge is justified true 

beliefò (per Plato, Blackburn 2008-2022, Gettier examples), are integrated with historical 

and new KM viewpoints such as Nichols (2000), clarifying where knowledge terms like 
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explicit, implicit, and tacit as well as procedural and declarative fit in a broader view of 

knowledge. The first three address whether knowledge is expressible or inexpressible, 

and the last two are about know-how and know-that. Stroll (2013, epistemology) points 

out that contemporary theory accepts ñmental states that can be arranged in a series 

according to increasing certitude,ò or a range. Certainty validity and propositional states, 

as well as Nicholsô explicit, implicit and tacit (Bennet, Bennet, and Avedisian 2015, 1 & 

37), and skill levels (novice, apprentice, journeyman, master, and expert) are ranges in 

the knowledge domain. (Sisson and Ryan 2017a, 47, 48, 51 & 53) 

Table 2-4: What we know ï The Knows 
Source: Extracted from Sisson and Ryan (2017a, 44-45) CC-BY per JEMI as published, and expanded with 
know-value. 

Type of 

Knowing 
Sources Definition, Example, or Source 

Know-that  

 

 

 

Epistémé 

Psychology  

ñSeems to denote the possession of specific pieces of information, and 

the person who has knowledge of this sort generally can convey it to 

othersò (Martinich and Stroll 2013, The nature of knowledge, para. 3); 

declarative knowledge (Colman 2009-2014, knowledge). 

Know-what 

 

 

 

Recitability of facts 

 

Resources 

Objective 

Greeks Know-what is ñstructural knowledge, patternsò (Charles Savage per 

Green 2005, 18); ñsomething imagined or pictured in the mindò 

(Merriam-Webster Thesaurus (Academic) 2012-2016, concept, 2.). 

Straight News Capability to mentally identify supposed facts - ñfive W's and H (who, 

what, when, where, why, and how)ò (Pompper 2005, 816).  

Hermagoras ñWith what resources?ò (Leff 1983, 28-9). 

Dictionary ñOf a selected course of actionò (Merriam-Webster 2013-2022b, know-

what); ñknowing which information is neededò (Marquardt 2002, 141-

142). 

Know-who Greeks Know-who is knowledge about ña person, indefinitely or abstractly; a 

ósome oneôò (Oxford English Dictionary 2011-2022, who, III. 14. b.). 

Know-where Greeks Know-where is ña sense of placeò; do/did something (Charles Savage 

per Green 2005, 18); ñwhere to findò (Kazmer 2002, 426, Marquardt 

2002, 141-142); ñat this time; nowò (Thinkmap 2012-2022, where, 

adverbs) (present) extrapolated to include past and future. 

Know-when 

 

 

 

 

Conditional 

Greeks Know-when is time, ña sense of timingò (Charles Savage per Green 

2005, 18, Altheide and Snow 1979, 35) ñthe time in which something is 

done or comes aboutò (Merriam-Webster Dictionary (Academic) 2012-

2016, when, Main Entry: when, 1616); is neededò (Marquardt 2002, 

141-2); occurs or occurred. 

Research ñWhen to prescribe the drugò (Alavi and Leidner 2001, 113, Ein-Dor 

2011, 1492). 
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Table 2-4 (cont): What we know ï The Knows 

Type of 

Knowing 
Sources Definition, Example, or Source 

Know-why 

 

 

 

- Motivation 

- Relevance 

 

- Connectivity  

 

 

- Basis 

Greeks Know-why provides rationale (Fink and Disterer 2011, 651); ñfor 

what reasonò (Merriam-Webster 2013-2022b, wherefore); (Lewis 

2015d) ñunderstanding the wider contextò (Charles Savage per 

Green 2005, 18). 

Volition / 

Connation 

Know-why (motivation) is what triggered the action or inaction.  

Leadership / KM Know-why (relevance) is external; pragmatic (Ein-Dor 2011, 1492).  

Research Know-why (connectivity): ñcause-and-effect relationshipsò (Fink and 

Disterer 2011, 651); ñrelational: know-withò (Ein-Dor 2011, 

1492). 

Justification 

(Aristotle) 

Know-why (basis) is the rationale used for justification; within ñthe 

limit of [oneôs] capability (Thinkmap 2012-2022, grasp)ó, by 

accepting authority (Bennet and Bennet 2011, 4), or using another 

one of the 8 Degrees of Reason TM (Lewis 2015a). 

Know-how Téchné Know-how is ñknowledge of how to do some particular thing; skill, 

expertiseò (Oxford English Dictionary 2011-2022, know-how). 

Know-competent  Medieval Guilds Knowledge of personal and others (general) level of expertise. 

Know-like 

 

- Familiarity 

 

- Sensation 

 

- Feelings 

 

- 

Categorization 

 

- Perception 

(potential) 

Sensation (Nagel) Know-like is experiential awareness (acquaintanceship knowledge), 

familiarity.  

Acquaintanceship ñThe state of being well known: the familiarity of the sceneò (Moore 

2004, familiarity). 

Consciousness From the senses.  

Affective Domain ñA feeling can be almost any subjective reaction or stateò (Waite, 

Lindberg, and Zimmer 2008, emotion) 

Gardner Naturalist Intelligence: discriminating and classifying (Colman 2009-

2014, multiple intelligences, Nuzzi 2010); (not just ñfound in 

natureò per (Nuzzi 2010). 

Gardner, Primal From Gardnerôs spiritual intelligence classification (Colman 2009-

2014, multiple intelligences), chakra (Maxwell 2009), and 

paranormal (Gustavsson 2014, 33, other Philosophical Work, para 

4) feeling. 

Know-valid Aristotle Know-valid is knowing that is ñsomething that is trueò 

(enough/verisimilitude versus verity (Merriam-Webster 2013-

2022b, veracity, truth)); the veracity (Bennet and Porter 2003, 

477) (or level of veracity). 

Know-value Economic 

Knowledge 

Know-value is able to assess at least a relative value of the 

knowledge. Derived from the idea of economic knowledge 

(Anonymous Reviewer, 2017) 

 

While perhaps a two-dimensional range, Lewisôs (2013; 2015a) Eight Degrees of 

ReasonTM lends credence to a KM perspective of Bloomôs cognitive domain being 

viewed in two parts: 1) using knowledge and 2) reasoning about knowledge (Seaman 

2011, 34, Atherton 2013). It is cognitive domain competency in terms of what can be 

done with knowledge. Bloomôs cognitive, psychomotor, and affective domains reveal 

that knowledge is more than the cognitive-heavy focus (tacit/explicit) of much of 

organizational KM. Bloomôs levels also have the potential to provide a range of measures 
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that can be used in assessing both expertise and skill in KM. The idea of extrathesis is not 

unlike Zelenyôs (1987, 60) who suggested step beyond wisdomðenlightenment. 

Walsh and Ungsonôs (1991, 63) terms ñbrains and paper,ò ðused to explain 

Pondy and Mitroffôs (1979, 19) organizational memory ideasðtake knowledge out of the 

exclusive domain of the brains of humans (Bennet and Bennet 2011, 10, Bennet, Bennet, 

and Avedisian 2015, 3). Collins (1993), Blackler (1995), and Omotayoôs (2015) forms of 

knowledge (embodied, embedded, embrained, encultured, and encoded (Collins 1993, 

Blackler 1995, Omotayo 2015)) provide lists of where knowledge is located. 

Psychologyôs third category of knowledge (acquaintanceship) (Colman 2009-

2014), coupled with Thomas Nagelôs discussion of a batôs experiencing its echolocation 

senses, leads to realizing that historical knows from psychology, knowledge management, 

and forensic news reporting (Pompper 2005) are insufficient. Figure 2-3 shows eleven 

ways people know, which in the knowledge concept map (Sisson and Ryan 2015; 2017a), 

help tie the concepts together. 

 

Figure 2-3: Eleven knows, plus know basis relationships 
Source: Extracted from Sisson and Ryan (2017a, 53, in figure 6, CC-BY per JEMI as published) 
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Know-basis leads to one difference between knowledge and information. 

Knowledge is information with high certitude. Google Maps, by example provides 

information on locations and directions. The pictorial locations have a higher certitude 

than the directions. Social media contains some information with reasonable point in time 

certitude. Amalgamations of social media data lend credence to the validity of 

conclusions drawn by them. By example, crowd sourcing social media in disaster 

assessment (Li et al. 2021). 

The updated concept map shows the context in which potential knowledge is 

received and accepted and how existing knowledge beliefs influence new perceptions 

(Sisson and Ryan 2016m). òMediated, situated, provisional, pragmatic, and contestedò 

(Blackler 1995, 1040-1042) are listed as influencers. Knowledge is also constructed 

(Bodner 1986) as well as provisional (statistics). 

Sisson and Ryanôs knowledge concept maps (2015; 2016m; 2017a) validate 

Nonakaôs (1994b, 15) assertion that ñknowledge is a multifaceted concept with 

multilayered meaningsò and supports Holsapple and Joshiôs expression of the 

multidimensionality of knowledge in their ñweb of knowledge attributesò (2004, 598, 

figure 6). Through Bloomôs Cognitive Taxonomy, knowledge provides the basis for two 

functions of KMðuse and reasoning (Seaman 2011, Atherton 2013). (Sisson and Ryan 

2015, 1028, 1031, 2016l, 4316, © 2016 IEEE, 2017a, 48 & 31) 

2.1.5  Alternative Viewpoints on Knowledge 

As shown in the knowledge concept map, visualizations of knowledge differ. 

Discussions of these differences continue. To demonstrate, the next paragraph shows 

early, mid, and recent publications for knowledge as an object, as a process, as a 
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resource, as a practice, and as energy. Recent articles tend to be case studies and are 

selected predominately for the year. 

The concept map treats knowledge as an object. Smith (1899, 35) states 

ñknowledge may be defined as the presence in the mind immediately, or in COPY, of that 

which constitutes Objects.ò Twenty-six (26) Scopus results from 1995 through 2019, plus 

other sources, mention Chonghun, Douglas, and Stephanopoulos (1995, design 

knowledge), Allee (1997b, as distinguished from knowledge as a process), Ibert (2007, 

re: as an object and as a practice), Bolisani, Borgo, and Oltramari (2012, guest editorial 

on issue's 9 articles about knowledge as an object), and Efstathiou et al. (2019, enables). 

Knowledge is also viewed as a process, resource (and commodity), and practice. 

Knowledge as a process (48 Scopus results) discussions begin earlier (Mosenthal 1985). 

Spender (1996, 45) suggests ñmoving us from knowledge as a resource toward 

knowledge as a process.ò Many discuss knowledge as a process (Allee 1997b, as 

distinguished form knowledge as an objecct, Pascarella 1997, per Verna Allee, 

Casselman and Samson 2005, beyond tacit/explicit categorization, Fernandez 2010, all 

knowledge is essentially a process, Lor and Britz 2010, "from constructivist learning 

theory", Taneo et al. 2020, creation of knowledge as a process). 

Knowledge as a practice (3 results) is less common (Chay-Németh 2003, 

knowledge as a practice of power, Rainer 2017, [in the arts], knowledge - as a practice 

and a concept - is associated with clarity rather than truth). Dabezies and Taks (2021, 30) 

assert ñknowledge as a practice is embedded simultaneously in the body of people and 

the environment and, moreover, this kind of knowledge as practice is the basis for the 

constitution of a community of practice.ò Spender (1996) also addresses knowledge as a 
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resource (79 results) (Schamp 2009, Millar and Choi 2010, Nag and Gioia 2012, 

strategic, impacts competitiveness, Ahmad et al. 2016, interalization for learning, re: 

SECI, Jorge et al. 2021). Knowledge as a commodity (39 results) is another popular topic 

beginning in 1979 (Hall 1979, education, Fox 1983, transfer theory (education example, 

Johnston and Blumentritt 1998, increased trade, Kaufmann and Schneider 2004, 

intangibles, Wimmer 2020, produced by digitalism). Knowledge as an asset (29 results) 

does not necessarily imply ownership (Sisson and Ryan 2017b, 345-346, knowledge 

artifacts), while knowledge as a commodity does (Thomas 1992, institutional appoach, 

Lank 1997, people, Rowley 1999, 2000, for education, Kamoche, Beise-Zee, and 

Mamman 2014, appropriable, Bowman 2017, Jurado 2019, exploitation, exploration and 

management capacity - risk, Heringer 2020, digitalization output). 

Scopus shows no results for knowledge as a science when ñbody of knowledgeò is 

omitted. Neither does knowledge as reality. Knowledge as a social construct does not 

show up in many abstracts (2 in Scopus) (Burnette, Dieter, and Valenta 2016, "elusive 

and organic nature of tacit knowledge as a social construct", Smith 2016b, 

"organizational knowledge") despite being one of Jakubikôs (per Jasimuddin) four 

ñdifferent views and types of knowledge prescribed by knowledge management scholarsò 

as science and reality are also indicated. Jasimuddin (2012, 17, and figure 1.2) asserts 

Jakubik (2007) ñsuccessfully illustrates in her framework how different views and types 

of knowledge prescribed by knowledge management scholars are related to each other, 

further claiming that óthe ontological (reality), epistemological (science), commodity 

([knowledge as an asset] / managerial), and the community (social construct) views of 

knowledge are not mutually exclusive views, but rather they are complementary to each 
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otherô (Jakubik 2007, 16 & 11, figure 1).ò Regardless, of other viewpoints of knowledge 

as object, process, etc., Jakubikôs visualization of the relationships between four kinds of 

knowledge is outstanding, see Figure 2-4). 

Knowledge as energy (Rose 2007, Andriessen and Bratianu 2008, Bratianu 2011, 

Bratianu and Bejinaru 2020) looks at knowledge from thermodynamics perspective, 

defining three kinds of knowledge: ñrational, emotion, and spiritualò (Bratianu and 

Bejinaru 2019, 3). 

Smith (1899, 35) states ñknowledge may be defined as the presence in the mind 

immediately, or in COPY, of that which constitutes Objects.ò Russell (1910, 108) 

discusses ñknowledge by acquaintance and knowledge by descriptionò (declarative and 

procedural). Skipping ahead, Spender (1996, 44) asserts one must ñgo beyond the 

argument so far, that organizational knowledge is of two static types, explicit and tacit, or 

of four static types, conscious, automatic, objectified and collective.ò De Jong and 

Ferguson-Hessler (1996, 111, table 1) construct a matrix of knowledge based on qualities 

and types. Qualities include level (surface or deep), structure (isolated elements or 

automated), modality such as verbal or pictorial, generality (general versus domain 

specific). Types are situational, conceptual, procedural, or strategic. In the knowledge 

concept map (Figure 2-2), Bennet, Bennet, and Avedisianôs (2015, 477) roles of 

descriptive, action, praxis, research, learn, strategic, and meta impact are shown as roles 

that enable action. Blacklerôs (1995) instantiations (mediated, situated, provisional, 

pragmatic, and contested) influence how knowledge is understood. Omotayo (2015) 

(extending knowledge categorization) identifies embodied, embedded, embrained, 

encultured, and encoded, where knowledge is stored at a high level. Covering many of 
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the categorizations mentioned, Holsapple and Joshiôs ñweb of knowledge attributesò 

(2004, 598, figure 6) distribute 16 attributes between 6 categoriesðtheir 

multidimensional viewpoint. (Sisson and Ryan 2015, 1031, 2017a, 30, 31, 43, & 48) 

 

Figure 2-4: Jakubik's four knowledge viewpoints 
Source: Extracted from (Jasimuddin 2012, 17, figure 1.2), ñas adapted from (Jakubik 2007) 

 

Omitting Jakubik (2007) and Jasimuddin (2012) as references, Johannesson and 

Perjons (2014) discuss how knowledge can be used for different purposes and exist in 

different forms: they identify multiple purposes, based on how it is materialized, explicit 

knowledge, embodied knowledge, and embedded knowledge, and artefacts, ñconstructs, 

models, methods, and instantiations.ò 
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Alahakoon (2021, 24-25, 25 & 33-35) discuss direct and indirect perspectives on 

knowledgeðñthe indirect perspective is more inclined towards social processes.ò 

Scholars relate IT KM codification strategies with direct perspective, and personalization 

with indirect perspective. ñAccording to Hislop (2013), the direct perspective (the 

óobjectivist perspectiveô) is the mainstream perspective of knowledge.ò ñThe Buddhist 

epistemology, alternatively termed, the Buddhist theory of knowledge, offers 

complementary views to Western epistemologies. é The Buddhist epistemology rejects 

the absolutist and either-or view. é Accordingly, there are two primary sources of 

knowledge, experience and reason, which are not exclusive.ò 

(Moss 2021) goes counter to standard scholarly viewpoints in renewing views of 

Platoôs epistêmê (known or realityðforms) and Doxa7 (belief -becoming or seeming - 

perceptible) as not overlapping. ñMoss contends that Platoôs doxa is best understood as a 

form of atheoretical dream-like thought applying exclusively to such appearances which, 

being immediately available, we tend to accept as real, without realizing that they are but 

defective copies of true Beingò (Granieri 2021, 3). In conceptual terms, Moss sees the 

principal contrast for Plato not as one between knowledge and belief, as those terms 

might be understood in a contemporary context, but between a superior cognitive state 

(epistǛmǛ) that gives its possessor ña deep grasp of ultimate reality,ò and an inferior one 

(doxa) that represents ñsuperficial thought that fails to penetrate beyond appearancesò 

(Woolf 2022, 99). In a mixed assessment (Woolf 2022, 101), Baima (2022, 312) speaks 

positively of Mossôs work and addresses its implications. ñSuppose Moss's brief 

overview of the history of interpreting Plato's epistemology is correct. This would 

 

7 ñEpisteme is of what is, doxa of what is and is not, ignorance of what is notò (Woolf 2022, 101). 
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presumably suggest that the change in interpretation has less to do with the text and more 

to do with the kinds of concerns and interests contemporary readers have.ò With respect 

to the (object) knowledge concept, listed knows are epistemic (descriptive) apart from 

know-like (acquaintanceship). The current concept map (Figure 2-2) shows beliefs in a 

range of validity states, view, opinion, sentiment, persuasion, belief, and conviction. If 

doxa belief is knowledge, then we know values (Quintás 1989). This implies potential 

updates to the knowledge concept map to accommodate spiritual knowledge, knowns 

such as values (Bella and King 1989, Zohar 2012, 2). ñSpiritual knowledge integrates 

values and beliefs about life and about our own existenceò (Bratianu 2012, 66). 

Lastly, Wikipedia contributors (2022) suggest ñthe first author to distinguish 

among data, information, and knowledge and to also employ the term 'knowledge 

management' may have been American educator Nicholas L. Henryò (1974) (Hilsinger 

2022, 1). Addressing the knowledge industry, from an information perspective, Stonier 

(1984, 211-212) says, ñin this [his] article the term information covers everything from 

the simplest datum to wisdom.ò In crediting Ackoff (1989) with ñthe original articulation 

of theò data, information, knowledge, wisdom (DIKW) hierarchy, Rowley (2007, 163) 

and Vandergriff (2008, 433)8 mention a 1934 T.S. Eliot poem for the first appearance of 

wisdom, knowledge, and information. Rowley also mentions Cleveland in 1982 and 

Zeleny (1987, 59)9 as early DIKW mentions. Continuing the discussion Khataniar (2020, 

338) asserts that ñgiving an independent definition of knowledge is not possible. 

Attempting to define knowledge involves the attempts to define information and wisdom. 

 

8 (Vandergriff 2008, 433) points out Ackoff ñmentioned the hierarchy in his 1988 Presidential Address to International 

Society for General Systems Research (ISGSR). 
9 Zeleny (1987, 60) suggests a step beyond wisdom, enlightenment. 

https://en.wikipedia.org/wiki/Knowledge_management
https://en.wikipedia.org/wiki/Knowledge_management
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Though the process of knowing and knowledge understood as the product of this process 

are different, yet the definition of knowledge cannot be independent of the process of 

knowing,ò which reopens the idea of DIKM (data, information, knowledge, and wisdom.  

Pioneer, guru, and thought leader Snowden (2022) suggests DIKW is one of the 

two knowledge models he would eliminate. Others may differ, only suggesting updating. 

Vandergriff (2003) suggests adding measurement as a precursor to data at the 

bottom, expanding to show intelligence along the sides of the DIKW pyramid 

(Vandergriff 2008, 438, figure 3), thus IWKIDM.  As part of ña Cognitive Enterprise 

System (CES) foundation,ò Green (2022, 1-4) suggests ñadding additional components: 

intelligence (IN), and replace "wisdom" with "cognition" - D(ata), I(nformation), 

IN(telligence), K(nowledge), and C(ognition) - DIINKC. In addition, human social 

parameters such as culture, organizational behavior and others are necessary to support 

the validity of the outcomes.ò 

Worth reviewing, in building to her two new models, CKO Hilsinger (2022) 

presented ten KM models, of which seven addressed DIKW. Per Hilsinger, Hopewell 

(USMC for II MEF) blends OODA/DIKW to reach act, action, and understanding in lieu 

of wisdom. She also shows Schirrippaôs DCR/KMD model that relates D-I-K-decision to 

CDO, CIO, CKO, and COS roles. She goes on to show how Cory Cannon (Hong Kong 

Ph.D.) expands into data, fact, information, intelligence, knowledge, insight, and then 

wisdom. Hilsingerôs (2022, 9 & 10) two models include parts of Cannon. Her first model 

shows ñthe continuous movement of information and knowledgeò with information 

supporting knowledge conversion with knowledge supporting wisdom and action. The 
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second addresses systems and human governed replacing the word facts with 

authentication and replacing wisdom with understanding in the second model. 

So again, ñKnowledge is multidimensional and complex!ò (Wiig 1993, iv, 63). It 

ñis a multifaceted concept with multilayered meaningsò (Nonaka, 1994, p. 15). 

Knowledge is ñon a continuumò (Nissen and Jennex 2007, 278). ñKnowledge is 

constructedò (Bodner 1986, Lowenthal and Muth 2008, Jakubik 2011, 384, Sisson and 

Ryan 2017a, 36 & 43) ñeach time it is [retrieved]ò (Sisson and Ryan 2017a, 43). With 

regards to major kinds of intelligence alone, psychologies identify three categories of 

knowledge: declarative (know-that), procedural (know-how)ðboth cognitiveðand 

acquaintanceship (know-like). Bloomôs cognitive (know-that and some sub-knows), 

kinetic, and affective domains relate to two of the energy model rationale (cognitive), 

emotional (affective), and spiritual of know-like does include perceptions. Know-like in 

Table 2-4 is suggested to include familiarity, sensation, feelings, categorizations, and 

potentially spiritual in perceptions. Sensations have a loose tie to Bloomôs kinetic, 

seemingly missing from the energy model. Knowledge is complex. 

2.2  Learning 

Although there exists widespread acceptance of the notion of 

organizational learning and its importance to strategic performance, no 

theory or model of organizational learning is widely accepted  

(Fiol and Lyles 1985, 803) 

Knowledge is acquired through learning. A better understanding of learning, 

particularly organizational learning, is important because ñthe learning dimension [in 

KM] has been under-represented and underestimatedò (Lytras and Pouloudi 2006, 64). 

The following sections discuss the psychological basis for learning, organizational 

learning, Eight Ways to Learn, and learning management. 
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2.2.1  Psychological Aspects of Knowledge 

Psychology and philosophy were closely intertwined until the nineteenth century 

when psychologists began to consider themselves scientists (Heil 2005). Moving from 

principally addressing knowledge to addressing information enabled them to investigate 

phenomena differently by focusing on the countable, qualify-able, categorize-able, or 

digitize-able and communicate-able representations of knowledge, i.e. information.  

Psychology ñis the scientific study of human and animal behavior and mental 

processesò (Doorey 2004, 3275). Besides behavior and mental processes, psychologists 

address ñthe three major classes of knowledge[:] declarative knowledge (knowing that), 

procedural knowledge (knowing how), and acquaintanceship knowledge (knowing 

people, places, and things)ò (Colman 2009-2014, knowledge). These categories provide 

background for KM studies and the mental processes as part of the authorôs knowledge 

concept maps (Sisson and Ryan 2017a, 35, 2016m). Unfortunately, like knowledge, 

behavior, mental processes, and associated terms could be more crisply and consistently 

defined. This section establishes a framework for them to be discussed in a KM context. 

From the authorôs viewpoint, ñbehavior refers here to easily observable activitiesò 

(Doorey 2004, 3275). The author views mental processes (somewhat differently from 

many definitions in the literature) as sensing and cognition processes, volition factors, 

and affective states. Based partly on a definition in Thinkmap (2012-2022, knowledge), 

knowledge, a noun, is not a mental process. 

2.2.1.1  Behaviorism and Behavior 

Behaviorism is a ñschool of psychology that seeks to explain all animal and 

human behavior primarily in terms of observable and measurable responses to stimuliò 
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(World Encyclopedia 2004-2014, behaviourism), ñas the product of learningò (Colman 

2009-2014, behaviorism)ðrepeated stimuli is conditioningïbehavior is not ñthoughts, 

feelings, and intentions, all mental processesò (Gregory 2004, behaviourism). For 

behaviorists, ñPsychology is the science of behavior. Psychology is not the science of 

mindò; others state, ñthe explanation of behavior cannot omit invoking a creature's 

representation of its worldò (Graham 2010, 3 & 26). For this dissertation, a behavior is a 

response to a stimulus; it is ñthe physical activity of an organism, including overt bodily 

movements and internal glandular and other physiological processes, constituting the sum 

total of the organism's physical responses to its environmentò (Colman 2009-2014, 

behaviour). While Gregory excludes mental processes as triggers for behavior, this 

dissertation sees them as inputs to action/behaviorï by example, reflection can act as a 

stimulus. 

2.2.1.2  Mental Processes 

Definitions of mental and cognitive processes sometimes include the same words, 

and other times not. ñFor this [dissertation], mental processes [are cognition processes], 

óaffect (emotion)ô states, óconation or volition (striving)ô (Scott and Marshall 2009-2015, 

cognition (cognitive)), [factors,] and sensing processesò ï broadly, thinking or mental 

processes, ñwhether conscious or unconsciousò (Chandler and Munday 2010-2020, 

cognition (cognitive processes)).ò Elements included in the four processes also differ in 

definitions. By example, judging is a cognitive process in one definition and a learning 

process in another. Sisson and Ryan (2017a, 35) Table 2-5 lists this dissertationôs concept 

for those four categories and the closely related concept attitude. 
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Table 2-5: Mental processes, affective states, and attitude elements 

Cognitive Processes Volition Factors Affective States 

Perception 

(Intuition) 

Thinking 

Problem Solving 

Decision Making 

(Judging) 

Language 

Memory 

Learning 

Desires/Wishes 

Motives 

Intentions 

Emotion 

Feeling 

(Pleasure) 

Sensing Processes Attitude 

Sensation 

Awareness 

Perception 

Attention 

Disposition 

Value 

Opinion 

Belief 

 

Understanding the categories and elements of Table 2-5 requires considering the 

inputs of many sources. Cognition processes ñinclude attention, perception, thinking, 

judging, decision making, problem-solving, memory, ... linguistic abilityò (Strickland 

2001, 131) (or language), learning, and language (Colman 2009-2014, cognitive 

psychology). In Figure 2-5, attention and perception are shown as closely aligned with 

the sensing processes but are not part of them. Cognitive processes is ña term originally 

distinguishing rational from emotional and impulse-driven mental processesò (Chandler 

and Munday 2010-2020, cognition (cognitive processes)). ñConation and volition 

represent óintentional mental occurrenceô (Ginet 2006, 704), leading to a óconscious 

adoption by an individual of a line of actionô (Kent 2007-2016, volition).ò (Sisson and 

Ryan 2017a, 38). In this dissertation, affect is ña term used in psychology for the 

experience of feeling or emotion, mood, etc., as opposed to cognition and volitionò 

(Lackie and Nation 2010 & 2019, affect). Somewhat different, Gregory (2004, affect) 

talks about affect being ña term used in psychology for a feeling or emotion, particularly 

one leading to action.ò Lackieôs definition works better in the model shown in Figure 2-5. 

Attitude can be viewed as related to affective states but is normally not as much of a 

principal driver. Sensing processes in a mental processing context do not appear to be 



 

51 

 

defined in the literature. This dissertation uses the term sensing process as a collection 

point for sensation, awareness, and the closely-related terms attention and perception. 

 

Figure 2-5: Four mental "processes" 

 

In Figure 2-5, sensation through realization (awareness or sensation) gets 

attention so that it is perceived, and recognition occurs. Recognition is associated with a 

pattern or, if new, encoding in a mental language that can be visualized by words, 

symbols, or mental images. ñPatterns are reliable and usually observable samples of 

characteristics of objects, situations, or conditionsò (Wiig 1993, 246). This recognition 

can be remembering or discovering something new, and its output is learning, leading to 

understanding, a comprehension of knowledge. Cognitive processes, including language 

(and perhaps perception), manipulate knowledge. Knowledge leads to a capability for 

action or action that can be observed in behavior. Volitional factors (desires, wishes, 

motives, intentions) and affective states (emotion, feelings, and pleasure) can influence 

thinking, mental processes, and, therefore, understanding and knowledge. Attitudes 

(beliefs, opinions, values, and dispositions) can also influence. Conditioning stimuli, such 

Symbols

L inguistic Ability

Mental Imagery

Non-Verbal Associations

Realization

Cognitive 

Processes

C
o

n
s
c
io

u
s

S
u

b
c
o

n
s
c
io

u
s

Learning

Language

Awareness

Sensation

FeelingPerception

Emotion

Understanding

Attention

Thinking

Decision-making

Problem-solving

Intentions

Motives

Judging

Volitional 

Factors

Action

Affective

States

Mental 

Processes

Desires / Wishes

Memory

conation

Sensing 

Processes

encoding

(conditioning) stimuli

Behavior

Belief

Opinion

Attitude

Knowledge
Comprehension of

Value

Disposition

Recognition

S
u

b
c
o

n
s
c
io

u
s

Mental Representation

Linguistic Ability

Reminder/Mnemonic

An Idea

Apprehension  of

(Pleasure) influence



 

52 

 

as touching a hot stove, can seem to lead directly to action in an animal type of OODA 

(observeïorientïdecideïact) loop.10 

Memory, learning, and knowledge are closely related. ñMemory is the ability to 

encode, process, and retrieve information. As a skill, it is inseparable from intellectual 

functioning and learningò (Swanson 2005, 314). ñLearning [in this context] refers to the 

process of acquiring new information, whereas memory refers to the retention of that 

information so that it can be retrieved at a later timeò (Byrne 2004, vii). ñSome memories 

are shapedò by how they are represented. ñMemory seems to be a source of knowledgeò 

(Sutton 2010, para. 1). Although shown in Figure 2-5, knowledge is not a mental process; 

it is ñthe psychological result of perception and learning and reasoningò (Thinkmap 2012-

2022, knowledge), it can nominally reside in memory. Collins (1993) raises the idea that 

all knowledge is reconstructed each time an understanding is instantiated. 

Thinking is a general term that includes more than problem-solving, decision-

making, or judging, as implied by the definition of cognitive processes. Thinking is ñthe 

act or process of having ideas or thoughts, including reasoning, problem-solving, decision 

making, the formation of mental models, and the contemplation of knowledge, beliefs, 

and opinionsò (Colman 2009-2014, thinking). ñTo thinkò includes (iteratively developed 

as shown in Figure 2-6 for teach) the synonyms ñconceive, imagine, fancy, realize, 

envisage, envision,ò as well as cogitate, reflect, reason, speculate, deliberate (Merriam-

Webster Dictionary 2012-2022, think), and ponder, ... consider, meditate, contemplate, 

muse, ruminate, ... brood, concentrate, brainstorm, deem, judge, hold, reckon, é 

 

10 ñAction can also result directly from a perception as in an OODA loop kind of construct é ï conditioned 

response. [An ñOODA loop is most applicable for direct action, action which is taken by the decision 

makerò (Alberts et al. 2001, 22-23).]ò (Sisson and Ryan 2016c, 1144, Adriaanse 2022) 
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presume, estimate, reconsider, expect, ... anticipate; surmise, suppose, conjecture, guess, 

... conclude, determine, ..., reckon, figure, opine, picture, visualize, devise, dream up, 

invent, create, concoct (Waite, Lindberg, and Zimmer 2008, think), believe, calculate, 

and deliberate (Honderich 2005, thinking). ñThink, is general and may apply to any 

mental activityò (Merriam-Webster Dictionary 2012-2022, think). 

As one more indication of the challenge of understanding mental processes from a 

language perspective, the word comprehension is defined as ñunderstanding, grasp, 

conception, apprehension, cognition, ken, knowledge, awareness, perception; 

interpretationò in the Oxford Paperback Thesaurus (Waite 2012, comprehension). 

Linguistic ability can be viewed as composed of ñlanguage (vocabulary and grammar), 

oracy (hearing and speaking), and literacy (reading and writing)ò (Sisson and Ryan 

2016h, 7, 2016e, 2017c, 248). 

From a learning perspective, learning and behavior result from conscious and 

subconscious comprehension or recognition of a stimulus with or without a conditioned 

response. Volition factors and affective states influence behavior as well as all cognitive 

processes, especially memory and current knowledge as understanding. Stimuli can also 

trigger behavior through an unconscious or conscious reaction. 
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Figure 2-6: Thinking is the general term 
Source: Copied from (Sisson and Ryan 2016b, 1082, figure 1); list extended. 

Table 2-6 presents a list of summary explanations for many of the terms 

introduced. 
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Table 2-6: Behavior, mental processes, and psychologyôs categories of knowledge 

Perspective Brief Contextual Definition 
Acquaintanceship Know-like ñKnowing people, places, and thingsò (Colman 2009-2014, 

knowledge). 

Action ñTo perform actions, to do things; to take actionò (Oxford English Dictionary 

2011-2022, act). 

Affect States ñThe experience of feeling or emotion, moodò (Lackie and Nation 2010 & 2019, 

affect) 

Apprehension ñGrasp or perceive a general idea or conceptò (Allen 2008, apprehend, 

comprehend). 

Attention ñSustained concentration on a specific stimulus, sensation, idea, thought, or 

activityò (Colman 2009-2014, attention) 

Attitude ñAttitude is a feeling, belief, or opinion,[etc.] of approval or disapproval towards 

somethingò (Ford-Martin 2001, 55). 

Awareness ñThe state of being fully conscious of pertinent stimuliò (Kent 2007-2016, 

awareness). 

Behavior  ñBehavior refers here to easily observable activities.ò (Doorey 2004, 3275).  

Behaviorism ñOur behaviour is the product of our conditioning. ... We react to stimuliò 

(Gregory 2004, behaviourism). 

Belief ñAny cognitive content held as trueò (Thinkmap 2012-2022, belief). 

Cognitive 

Processes 

Cognition processes ñinclude attention, perception, thinking, judging, decision 

making, problem-solving, memory, ...linguistic abilityò (Strickland 2001, 131) 

(language), learning, and language (Colman 2009-2014, cognitive psychology). 

Comprehension ñComprehend means to understand an argument or statementò (Allen 2008, 

apprehend, comprehend). 

Conation ñMental activities, such as will and drives, which lead to purposive actionò (Kent 

2007-2016, conation). ñThe psychological processes involved in purposeful 

actionò (Colman 2009-2014, conation) 

Concept ñA concept is ñóan idea of a class of objects,ôò an abstract or ñógeneral notion or 

ideaôò (Oxford English Dictionary 2011-2022, concept (April 4, 2012)). 

Conditioned 

Stimulus 

ñA stimulus that elicits a particular response only conditionally (after a process of 

conditioning)ò (Colman 2009-2014, conditioned stimulus) 

Creativity ñMake or cause to be or to become; bring into existenceò (Thinkmap 2012-2022, 

create). 

Declarative 

Knowledge 

Know-That ñAwareness and understanding of factual information about the 

worldò (Colman 2009-2014, declarative knowledge). 

Desire/Wish ñDisposition toward a certain condition or character or effectò (Thinkmap 2012-

2022, desire). 

Disposition ñAccustomed attitudes and moods in reacting to life around oneò (Merriam-

Webster 2013-2022b, disposition (synonyms)) 

Emotion ñAn imprecise term for any affective psychological stateò (Chandler and Munday 

2010-2020, emotion) 

Feeling ñA feeling can be almost any subjective reaction or stateò (Waite, Lindberg, and 

Zimmer 2008, emotion). 

Idea ñA mental impression or notion; a conceptò (Moore 2004, idea). 

Intention ñA state of mind that is favorably directed towards bringing about (or maintaining, 

or avoiding) some state of affairsò (Blackburn 2008-2022, intention). 

Intuition ñImmediate apprehensionò (Rorty 2006, 722). 

Judge ñcareful, critical examination of evidence in attempting to arrive at a wise or fit 

conclusionò (Merriam-Webster 2013-2022b, infer (synonyms)). 
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Table 2 6 (cont): Behavior, mental processes, and psychologyôs categories of knowledge 

Perspective Brief Contextual Definition 
Knowledge Not a mental process (Thinkmap 2012-2022, knowledge), yet enables ñthe capacity 

to take effective action.ò (Bennet 2005, 100 & 216, Bennet and Bennet 2014, 37, 

Bennet, Bennet, and Avedisian 2015, 13 instances) 

Knowing For this dissertation, knowing is ñthe psychological result of perception and 

learning and reasoningò (Thinkmap 2012-2022, knowledge). ñWho, what, when, 

where, why, and howò (Pompper 2005, 816) are knowing attributes (Sisson and 

Ryan 2015, 33, figure 1). 

Know-Like Experiential consciousness (Van Gulick 2011, 8, Sisson and Ryan 2015, 1029, 

2017a, 39, 2017 CC-BY JEMI) 

Language ñLanguage is not just a tool of communication, it is also a tool of thinkingò (Lewis 

2012, 15) ï a cognitive process (Baddeley and Braver 2004, 672). 

Learning ñA change in ...behaviour, knowledge, level of skill, or understanding which [may 

be] longȤlasting or permanent and is [usually] acquired through experiencesò 

(Wallace 2009 & 2015, learning) 

Linguistic Ability ñComprehension and expression of written and oral languageò (Ruban and Cantu 

2005, 865); language (vocabulary and grammar), oracy (hearing and speaking), and 

literacy (reading and writing)ò (Sisson and Ryan 2016h, 7, 2016e, 2017c, 248) 

Memory ñThe ability to store and later recall previously learned facts and experiencesò 

(Strickland and Krapp 2001, 415). 

Mental Imagery Disputed belief (Hannay 2005, image) that ñsome memories are shaped by 

language, others by imageryò(Sutton 2010) (mental visualizations). 

Mental Processes Sensing and cognition processes, ñvolition factors, and affective statesò (Sisson 

and Ryan 2017a, 53, 2017 CC-BY JEMI). 

Mental 

Representation 

ñôMental representationsô are the coin of contemporary cognitive psychology, 

which proposes to explain the etiology of subjects' behavior in terms of the 

possession and use of such representationsò (Matthews 2006, 140). 

Motives ñThe (conscious or unconscious) stimulus for action towards a desired goalò 

(Oxford English Dictionary 2012, motivation) 

Opinion ñOpinion, view, belief, conviction, persuasion, sentiment, mean a judgment one 

holds as true. Opinion implies a conclusion thought out yet open to disputeò 

(Merriam-Webster Dictionary (Academic) 2012-2016, opinion) 

Perception ñ(Philosophy) The process of apprehending objects by means of the senses ñ and 

ñ(psychology) the process or product of organizing and interpreting sensations.ò 

(Chandler and Munday 2010-2020, perception (perceiving)). 

Pleasure ñSomething or someone that provides a source of happinessò (Thinkmap 2012-

2022, pleasure). 

Realization ñRealize, stresses a grasping of the significance of what is conceived or imaginedò 

(Merriam-Webster Dictionary (Academic) 2012-2016, think). 

Reason ñTo think in a connected or logical manner; to employ the faculty of reasonò (OED 

Online 2012, reason). ñTo make inferences, decisions, or arrive at a solution or 

judgementsò (WordNet 3.0. Fairfax clipart collection 2022).  

Recall  ñto bring back to mindò (Merriam-Webster Thesaurus 2013, recall); ñthe act or 

process of retrieving information from memory spontaneously, either without cues 

é or with cues.ò (Colman 2009, recall) 

Recognition ñA process of perception, by means of which the animal identifies objects in the 

external environmentò (McFarland 2006, recognition). 

Reminder 

(Mnemonic) 

ñPrompt, aide-memoire, mnemonicò (Waite 2012, reminder). 

Senses ñSight, hearing, taste, smell, ... touchò (World Encyclopedia 2004-2014, senses), 

balance (Hine 2019, senses), hunger, thirst, etc. *  
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Table 2-6 (cont): Behavior, mental processes, and psychologyôs categories of knowledge 

Perspective Brief Contextual Definition 
Sensing Processes In this dissertation, awareness and sensation are considered sensing processes. 

Attention and perception are viewed as being on the boundary between sensing 

processes and cognitive processes. 

Subconscious ñMental processes of which a person is not aware ... momentarily not present in 

consciousnessò (Concise Medical Dictionary 2010 (2014), subconscious).  

Stimuli An impetus to action/behavior in behaviourism (Gregory 2004, behaviourism); 

impetus to pattern recognition in dissertation model (Figure 2-7)  

Symbol  ñan arbitrary sign (written, printed[, nonverbal]) that has acquired a conventional 

significanceò (Thinkmap 2012-2022, symbol) 

Thinking ñThe act or process of having ideas or thoughts, including reasoning, problem-

solving, decision making, the formation of mental models, and the contemplation 

of knowledge, beliefs, and opinionsò (Colman 2009-2014, thinking). 

Unconscious One meaning is similar to subconscious but needing resistance to retrieve (Concise 

Medical Dictionary 2010 (2014), unconscious). Another is the opposite of a 

conscious meaning, ñmentally active: fully possessed of one's mental faculties: 

having emerged from sleep, faint, or stuporò (Merriam-Webster 2013-2022b, 

conscious, 5.)  

Understanding ñA clear or complete idea of, Understand, and comprehend, are very often 

interchangeable. Understand, may, however, stress the fact of having attained a 

firm mental grasp of somethingò(Merriam-Webster Dictionary (Academic) 2012-

2016, understanding)  

Value(s)  ñimportant and enduring beliefs or ideals [that may be] shared by the members of 

a cultureò (BusinessDirectory.com 2012-2016, values). 

Volitional Factor ñin decision making, [is] the conscious adoption by an individual of a line of 

action.ò (Kent 2007-2016, volition). Volition factors include desires, wishes, 

motive, and intentions (table 2-5). 
 * Skype discussion with John Lewis, November 2016. 

 

Table 2-7 shows a summary of observations on how mental processes affect 

knowledge. For this dissertation, knowledge is a result of an understanding resulting from 

a recognition or a discovery (pattern recognition (Despres and Chauvel 2002, 3)) after a 

stimulus (Alavi and Leidner 2001, 110), external environmental or internal mental 

processing as shown in Figure 2-7. 
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Table 2-7: Knowledge perspectives of mental processes 

 

 

Figure 2-7: Knowledge results from understanding after recognition of a pattern 
Source: Adapted from Sisson and Ryan (2016c, 1146, figure 4), (Sisson and Ryan 2017a, 47, figure 4, CC-
BY per JEMI as published) 

Jakubik (2011, 382, figure 1) shows biology, psychology, and sociology as inputs 

to learning theories and philosophy as inputs to social learning theories, thereby drawing 

another connection between the sources in this subsection. 

2.2.2  Organizational Learning by Individuals, Groups, and Organizations 

According to Hill (2012c, 769), organizational learning is in its 2nd 

century since it ñwas implicitly applied by Henry Ford in developing the 

Model T.ò Olsen-Sanders (2007, 10) identifies it in public administrationôs 

organizational learning theories in the 1950s and organizational change 

focus in the 1960s. Crossan, Lane, and White (1999, 522) say the term 

ñorganizational learning has existed in our lexicon at least since 

(Cangelosi and Dill 1965).ò During the mid-1980s, efforts to define it 

became more descriptive. Shrivastava (1983) identified four views: 

Perspective Basis 
Cognitive processes create knowledge Perception, Apprehension, Thinking, (Learning) 

Cognitive processes use knowledge Thinking, Learning 

Cognitive processes manipulate 

knowledge 

Language, Linguistic Ability, Mental Representations 

Mental processes and attitude 

influence comprehension 

Affective States, Attitude 

Individual memory ñstoresò 

knowledge representations 

Memory 

Individual memory ñretrievesò 

knowledge representations 

Memory 

Mental processes and attitude 

influence action/behavior 

Volitional Processes, Affective States 

Knowledge can influence affect states 

and attitude 

Cognitive Processes 

Knowledge is transitory; in mind, but 

not a mental process 

Idea; Understanding 

Mental processes can manage 

knowledge 

Reminder/Mnemonic 
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adaptive learning, assumption sharing, development of knowledge, and 

institutional experience.  

Then in 1990, Senge coined the term ñlearning organization,ò identifying a 

new way of thinking about organizational learning and leadership [which 

(Caldwell 2011, 42) says is flawed, although it still]dominates much of the 

organizational learning discussion. Von Kutzschenbach (2006, 22, figure 

5) presented the ñIntegrated Organizational Learning Model (adapted from 

Kim)ò (Kim 1993, 44), which centers around single and double-loop 

learning (Argyris 1995). (Sisson and Ryan 2016c, 1143) 

Organizational learning occurs through learning at the individual, group, and 

organizational level. Despite conventional thought that the three are different, Sisson and 

Ryan (2016c, 1146, figure 3) present a model of organizational learning based on 

Crossan, Lane, and Whiteôs (1999, 525) model of ñfour processes through three levels.ò 

They go on to show that individual learning, group learning, and organizational learning 

all use the same Eight Ways to Learn (Sisson and Ryan 2016c, 1146, table 1). This 

dissertation subscribes to the view that all learning is based on individual learning: ñthere 

is no organizational learning without individual learning, and that individual learning is a 

necessary but insufficient condition for organizational learningò (Argyris and Schön 

1978, 20, Garavan 1997, 7). ñIndividual learning, according to John Redding (1994), is 

essential to the ócontinuing transformation of the organization, to expand the firmôs core 

competencies, and to prepare everyone for an unknown futureô (p. 3).ò (Marquardt 2002, 

38). ñôThe prime mover in the process of organizational knowledge creationô (Nonaka 

1994b, 17) still involves the individualò (Sisson and Ryan 2016c, 1144). 

2.2.2.1  Individual and Group Learning 

Individual learning is the creation and retention of new knowledge for an 

entity and, in some cited definitions, associated with experientially 

induced behavioral change, not aging. The outcome of learning is ñthe 

development of insights, knowledge, and associations between past 

actions, the effectiveness of those actions, and future actionsò (Fiol and 

Lyles 1985, 811). (Sisson and Ryan 2016c, 1144) 
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For this [dissertation], learning is a process (in [animals], ñan internal 

neural processò) leading to or sustaining ñrelatively permanent changes in 

behaviourò (Kent 2007-2016), ñknowledge, level of skill, or 

understandingò[. Learning] is acquired through experiencesò (Wallace 

2009 & 2015, learning), conditioning (Scott and Marshall 2009-2015, 

conditioning), or ñreflection, study, or instructionò (Heery and Noon 2008, 

learning), discussion (Eppler 2011, 526), practice (Kimble 1961 per 

Kimble 1968, 114), or experimentation (Daft and Weick 1984, 289, 

Marquardt 2002, 149-150) ñrather than through the process of growth or 

ageingò (Wallace 2009 & 2015, learning) or fatigue (Kent 2007-2016),. 

(Sisson and Ryan 2016c, 1144) 

Despite an assertation by Wilson, Goodman, and Cronin (2007, 1054) that ñthere 

currently is no integrated view of group-level learning,ò Sisson and Ryan (2016c, 1148) 

present examples of integrated viewpoints. A historical categorization of group learning 

that offers an excellent example of group dynamics is Tuckmanôs (1965) popular 

ñforming, storming, norming, and performingò (Wilson 2017) model. Newer action 

learning (Argyris 1995) ñself-directed and participative [learning] methodsò (Heery and 

Noon 2008, andragogical training and development) include practice, problem-solving, 

coordination, cooperation, and collaboration, ñcase studies, projects, role play, business 

games, e-learningò (, andragogical training and development) in their group learning 

discussions. 

While often presented as a part of organizational learning, Nonakaôs (1994b, 34) 

ñsocialization, combination, externalization, and internalizationò can be in group settings 

for knowledge creation or conversion. 

2.2.2.2  Organizational Learning 

Organizational learning and KM overlap. Both disciplines show the other 

as components. 

Learning by organizations consists of individual, group, and organizational 

learning. Fiol and Lyles (1985, 803 & 811) list many terms used by organizational 
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learning theorists; however, they suggest that ñthe development of insights, knowledge, 

and associations between past actions, the effectiveness of those actions, and future 

actionsò summarizes it better and differentiates from Fiol and Lylesô collection of points 

of view in the following. 

[Organizational learning] theorists have referred to learning as (a) new 

insights or knowledge (Argyris & Schon, 1978; Hedberg in 1981); or (b) 

new structures (Chandler in 1962); or (c) new systems (Jelinek in 1979, 

Miles in 1982); or (d) mere actions (Cyert & March in 1963, Miller & 

Friesen in 1980); or (e) some combination of the above (Bartunek in 1984, 

Shrivastava & Mitroff in 1982). These phenomena are referred to as 

learning (Cyert & March in 1963, Jelinek in 1979); adaptation 

(Chakravarthy in 1982; Meyer in 1982); change (Dutton & Duncan in 

1983); Mintzberg & Waters in 1982); or unlearning (Starbuck, Greve, & 

Hedberg in 1978) (Fiol and Lyles 1985, 803). 

Figure 2-8 shows how selected organizational learning models related according 

to the Crossan, Lane, and White (1999, 525) framework. In the following sections, 

Sengeôs, Crossan, Lane and Whiteôs, Marquardtôs, and Schwandtôs frameworks and a 

perspective on Lewisôs point of view are covered. Tuckman was mentioned in the group 

learning section. Adaptive, anticipatory, and action learning are discussed in the section 

on Marquardt. Including these single-double loop learning (Argyris 1995), triple loop 

learning (Tosey, Visser, and Saunders 2011), and extensions of single-double loop 

learning to all three levels of organizational learning is a separate research effort. 
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Figure 2-8: An ñIntegrated Organizational Learning Models Perspectiveò 
Source: Extracted from (Sisson and Ryan 2016c, 1145, figure 3) 

2.2.2.2.1  Sengeôs Learning Organization 

Widely and wildly popular, Senge (1990) coined the term organizational learning 

organization and has been closely associated with organizational learning since then. 

However, labels associated with Sengeôs five disciplines vary (personal mastery, mental 

models, shared vision, team learning, and system thinking (Senge 1990)). Senge 

suggested they could be called ñthe leadership disciplines as the learning disciplinesò 

(Caldwell 2011, 41) and ñlifelong programs of study and practiceò (Senge et al. 1994, 6-

7). Kurpius (1993, 31 & 32) says Senge also calls them ñócomponent technologiesôò and 

also states ñthe five disciplines are interconnected and should form an ñóensemble.ôò Loof 

(2004, 3), in her student paper, calls them a framework; Mattison (2000, 99) refers to 

them as complementary components; and Marquardt (2002, 24) as skills. The 

Encyclopedia of Management calls them both core ñingredientsò (Hill 2012c, 769) and 
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labels two characteristics (Hill 2012a, 566). Other terms include ñareasò (Schwandt and 

Marquardt 2000, 39). 

While his ideas are critical to developing the concept of organizational learning, 

there are other perspectives where Sengeôs ideas have merit. From an organizational 

perspective, Sengeôs ideas on the learning organization are well captured in Marquardtôs 

(2002) learning organization. In Lewis and Sisson (2016), Lewis explains that among 

Sengeôs criteria for a learning organization is that it must execute his five disciplines 

ñwith systems thinking as key.ò ñSenge got people to think of the organization as a living 

thing, not his original idea, but stillò impactful. From Lewisôs viewpoint, the key problem 

with this approach is ñfragmentation, or making learning an óadd-onô to peopleôs regular 

work, has limited more organizational learning initiatives than any other factorò (Lewis 

and Sisson 2016, Lewis 2013). ñThe problem is that people see their óregular workô 

through the lens of óworkerô steps, and see learning as an óadd-onôò to work. So a new 

model is needed to show people that their óñregular workôò is part of the organizationôs 

learning processðnot disconnected from itò (Lewis 2013, 65). Senge also failed to 

ñprovide a model of learning ... to solve forò his observation (Lewis and Sisson 2016). 

(Lewisôs approach is discussed in Section 2.2.2.2.5.) This author sees Sengeôs disciplines 

as pertaining most to the individual and group levels of organizational learning. Sengeôs 

ñfive learning disciplinesò (Wagner 1991, 41) (although partially individual, definitely 

group, and not organizational level. Figure 2-8 provides a lens through which group 

learning aspects can be viewedò (Sisson and Ryan 2016c, 1145). 
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2.2.2.2.2  Crossan, Lane, and Whiteôs Framework 

ñCrossan, Lane, and White's (1999) four framework processes [can be described 

as] process pairs: (intuiting & interpreting, interpreting & integrating, and integrating & 

institutionalizing) associated with the three levels of organizational learningò (Sisson and 

Ryan 2016c, 1144). Intuiting takes place at the individual level. Interpreting takes place 

at the individual and group levels. Third, integrating takes place at the group and 

organization levels, while institutionalizing takes place at the organizational level. 

Crossan et al. clarify ñthe process of institutionalizing sets organizational learning apart 

from individual or ad hoc group learningò (Crossan, Lane, and White 1999, 529). 

2.2.2.2.3  Marquardtôs Framework 

In Marquardtôs [Systems Learning Organizational Model] (SLOM) 

framework, the Learning Organization Subsystems have five subsystems: 

learning, organization, people, knowledge, and technology (see figure [2-

9]). Marquardt puts Sengeôs skills in the learning subsystem (dropping 

team learning and shared vision and adding dialogue and self-directed 

learning). He also discusses the learning subsystem as including levels: 

individual, group, or team, and organizational and types: adaptive 

[and]anticipatory and action learning (mostly group learning [per figure 2-

8]). Marquardtôs framework of learning organization subsystems provides 

a good view of the ñorganization-wide,ò organizational environment 

necessary for ñenabling conditions that promote a more favorable climate 

for effective knowledge creationò(Nonaka 1994a, 452). (Marquardt 2002, 

Sisson and Ryan 2016c, 1145) 
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Figure 2-9: Marquardt's Systems Learning Organization Model (SLOM) Subsystems 
Source: Extracted from (Sisson and Ryan 2016c, 1145). Constructed from figures on subsystems and 
discussion of technology subsystem in Marquardt (2002). 

2.2.2.2.4  Schwandtôs Organizational Learning System Model (OLSM) 

Schwandtôs model (see Figure 2-10) shows the bi-directional flow between four 

elements: environmental interface, action/reflection, dissemination and diffusion, and 

memory and meaning (Schwandt and Marquardt 2000, 69). Schwandtôs model is robust 

because it accommodates ideas from psychology, particularly the recognition that an 

environmental stimulus can kick off learning and how all parts of the model impact each 

other. 

Schwandtôs Organizational Learning Systems Model (OLSM) is important 

in revealing interaction aspects of learning across all three organizational 

levels (human-based entities). The ñinterface, action/reflection, 

dissemination and diffusion,ò memory and meaning subsystems explain 

how filtered knowledge is recognized and triggers action or thinking. 

Knowledge is spread throughout [an] organization (providing an 

integrating function) and is interpreted and saved. (Schwandt and 

Marquardt 2000, 53-86) (Sisson and Ryan 2016c, 1144) 
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Figure 2-10: Schwandtôs Organizational Learning Systems Model (OLSM)  
Source: (Castro 2013, 18, figure 2, Schwandt and Gundlach 1992, Schwandt 1994, 60, figure 3, 1995, 372, 
figure 3, Schwandt 1997, 344, figure 3, Schwandt and Marquardt 2000, 69, figure 4.6) (Sisson and Ryan 
2016g) and may be a common model, not just for organizations (Sisson and Ryan 2017a). 

 

2.2.2.2.5  The Explanation Age (Lewis) 

The Explanation Age (Lewis 2013) introduces John Lewisôs alternate view of 

KM. ñUnlike most KM people, [who] start with knowledge, [Lewis starts] with lesson-

based learning.ò ñUnlike Senge, [Lewis describes] óa person as a learner, which may have 

some learning disabilities;ô he further describes] óall organizations as learning 

organizations, which may have a number of learning disabilities.ôò (Lewis and Sisson 

2016) 

For a model of business, Lewis (2014) introduces The ADIIEA Cycle 

[ñAutomation, Disruption, Investigation, Ideation, Expectation, and Affirmationò (Lewis 

2014, 4)]. It suggests creating an Integrated Framework for Business Processes and 

Organizational Learning built around his Innate Lesson CycleTM (Lewis 2015b). From 

this authorôs perspective, Lewisôs big ideas also include the 8 Degrees of ReasonTM 
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(Lewis 2015a), the Option OutlineTM (Lewis 2015c), and how to lead transformational 

change from an innate lesson cycle perspective (Lewis and Moran 2015). Lewis explains 

his natural, storytelling pattern which ñaligns to Kolbôs learning cycle but with more 

detail.ò It ñalso aligns with the latest in neuroscienceò (Lewis and Sisson 2016) as 

described by Kahneman (2011, Nobel Prize winner) in Thinking Fast and Slow,ò and 

begins descriptive as opposed to other models that begin prescriptive (Lewis 2014, 102) . 

(Lewis and Sisson 2016). Figure 2-11 ties some of his ideas together from this authorôs 

current understanding. The Explanation Age takes a why look at KM, and option outlines 

provide a way to document the basis of a decision (know-why basis (Sisson and Ryan 

2015, 1029, 2017a, 46, 50, & 51)). His ideas seem applicable across all levels of 

organizational learning. 

 

 

Figure 2-11: John Lewis's Explanation Age ®, integrating concepts per Sisson 
Source: Innate Lesson Cycle TM reproduced from (Lewis 2014, 101, figure 2) 
Updated with ideas from Story Thinking TM (Lewis 2019; 2020)  
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[Lewis writes] the Innate Lesson Cycle describes the phases of lesson-

based learning, for both Kolb and Skinner: Experiential and Rote. As 

individuals and organizations are leading projects around this lesson-based 

cycle (based on workability beliefs), they are performing within each 

phase based on single or double-loop learning. [He] describe[s] it as the 

MMM Framework, Model, Manage, Measure (pp 17-20). All activities 

within each phase of ADIIEA are described with MMM (pp. 80-81). The 

Symbiotic Table of Knowledge, using the Framework-Question Theory, 

looks at the relationship of what we know and what we ask, as we are 

considering options. For each decision made for each M within each 

phase, there is a way to document the options considered, the options 

chosen, and the consequential path of those decisions. And for each 

decision made, there are only eight types of major reasons, which tell us if, 

by example, the decision is based on a position of authority or evidence 

supporting the hypothesis. 

This approach adds visualization and sense-making to activities now 

occurring in all organizations, but happens as box-checking, without 

understanding and transparency. There are currently tools to help humans 

with how, where, when, etc., but few ubiquitous tools [are] found for why. 

The most important question is the least supported (p 9). Transparency 

International has demonstrated that transparency (into decision and 

process corruption) [indicates] how well people will live (p 240). (Lewis 

and Sisson 2016) 

Story Thinking (Lewis 2019) differentiates between storytelling about the past or 

visions for the future and story thinking. Storytelling about the past explains 

organizational successes and failures and helps drive a common culture. Storytelling 

about the future illuminates visions. But story thinking is a now-approach to enabling 

ADIIEA change. The approach explains common pitfalls such as ñanalysis paralysisò that 

can inhibit investigations. Option outlines documents the why story. A story thinking 

ADIIEA mindset will generate more complete answers. It also provides close ties to 

Lewisôs CoHero (Lewis and Moran 2021) ideas for transformational leadership. For 

Lewis, it provides the new kind of thinking needed for ñthe fourth industrial revolutioné 

based on intelligence and digital connectivity (using a story mental model).ò (Lewis 

2020) 
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2.2.2.2.6  Eight Ways to Learn 

As discussed, in Section 2.2.1.2 (Figure 2-7), learning results from understanding 

after recognizing a pattern. Examination of the ways to learn revealed eight approaches to 

simulate learning and create an interrogative stimulus. 

The eight ways (see figure [2-12]) were selected by modeling candidate 

ways. While many of the selected terms came from individual learning 

sources, some were first identified by researching group learning. é Lists 

the eight ways to learn which are, (surprisingly, considering their 

individual learning origination) applicable across all three levels of 

organizational learning. While the entries in the table are predominately 

errors to be ñdetected and corrected,ò a few, like awards and successes, are 

positive. Detecting and recognizing a positive (ñmatch between intentions 

and consequencesò(Argyris 1995, 20)) for reinforcement is the other half 

of learning not as often used for organizations by external entities, but 

should be. (Sisson and Ryan 2016c, 1146, table 1) 

 

Figure 2-12: Eight Ways (to prepare) to Learn 
Source: Extracted from Sisson and Ryan (2016c, 1146, figure 4) 

 

Examples of ways to learn are shown in Table 2-8. 
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Table 2-8: Examples of ways to learn - activities, events and state changes 

 

Ways to 

Learn 

Organizational Learning 

Individual Learning Group / Team Learning 
Organizational 

Learning 
Be taught Education and training 

(teaching generically)1 

Stories2; EEO and team training Awards | Judgments; riots 

Study That, how, the 5 Wôs3 Sports post-game videos Scanning4; Exploitation 

and exploration5 

Reflect Know what and know-why3 Option/consequence outlines6 Lessons re-learned 

Discuss Feedback / Listening Cycle ñDialogueò; AHP7 Strategy brainstorming 

Practice Sports8, Interpersonal Skills Role playing Military exercises 

Experiment Dance step variation Forming, storming, & norming 
9; Tailoring 

New product testing 

Sense/ 

Experience 

Hot Stove Nasty tweets; Hubble10 Successes11 | Destructive 

technologies; consent 

degrees 

Question A name; know what, etc. 12 Avoiding erroneous denial13 Survey 
1 ñTeach is a general term for causing one to acquire 

knowledge or skillò (Merriam-Webster 2013-2022b, 

teach) for all manner of instruction from education 

and instruction through indoctrination, condition, 

and demonstrate, etc. 
2 Gelman (GWU) learn/story search: 378,978 

articles. 
3 ñKnow-that, know-how, know-when, know-where, 

know-why, know-who, and know whatò (Sisson and 

Ryan 2015, 1146). 
4 (Daft and Weick 1984, 287, Huber 1991) 
5 From a product development perspective; tension 

between ñfeed forward and feedbackò (Crossan, 

Lane, and White 1999, 522 & 533-4, March 1991) 

ñsurvival requires a balanceò (Levinthal and March 

1993, 105). 
6 (Lewis 2015c). 

7 Analytic hierarchy process 
8 Know-like (Sisson and Ryan 2015). 
9 (Tuckman 1965, Bonebright 2010)  
10 Hubbleôs main mirror flaw due to cost-saving 

decisions (Capers 1994). 
11 Success trap (Levinthal and March 1993, 106) as 

negative, but positive reinforcement and 

conditioning are important too. 
12 Know-valid, know-why (basis), know-competent 

(Sisson and Ryan 2015); ñ8 Degrees of Reasonò 

(Lewis 2015a). 
13 Repeated failure to accept questions and 

indications of Hubble mirror technical issues 

(Capers and Lipton 1993); overlooking failures 

(Levinthal and March 1993, 104). 

Source: Extracted from Sisson and Ryan (2016c, 1146) 

2.2.3  Learning Management 

An unremembered Lockheed Martin source (circa 2003) once stated that he was 

surprised that an author considered learning a part of KM when as an organization 

development, organizational behavior specialist, it was clear to him that KM was part of 

learning/learning management. Marquardtôs framework supports that view. However, 

learning management most often shows up in literature searches as articles on technology 

solutions. 
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For this dissertation, learning management means designing and implementing 

education ñstrategies that achieve learning outcomesò (Smith, Lynch, and 

Mienczakowski 2003, 31). In Marquardtôs (2002) Systems Learning Organization Model 

(SLOM) framework, the learning management activities are reflected most directly in 

need identification and how Marquardtôs learning organization systems help manage 

learning, and the subsequent knowledge developed. Needs identification are individual, 

group, and organizational actions that lead to sharing in the paperôs model. Sharing 

includes teaching or distribution and dissemination as examples. Sharing facilitates 

learning but is not one of the Eight Ways to Learn (Sisson and Ryan 2016c, 1146, figure 

4). Action learning is an activity-based (Heery and Noon 2008, action learning) problem-

solving approach (Marquardt 2002, 45 and 149-150), sometimes seen in terms of focused 

learning management for a specific need. Still, the preponderance of learning 

management overall is executed through education and training planning and activities. 

2.2.4  Organizational Learning and Knowledge Management 

The title of Easterby-Smith and Lylesôs (2011) handbook on organizational 

learning and knowledge management alone provides an indication that the two concepts 

are related. Notwithstanding learning management (as a separate training and education 

management discipline and needing a KM system to support (Marquardt 2002)), from the 

perspective of Sisson and Ryan (2016d, 6) learning is a part of KM. KM can help 

establish an environment conducive to knowledge creation (both recognition and 

discovery). 
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2.2.5  Learning Summary 

Learning results from pattern recognition as a result of a stimulus. Many factors 

within an entity impact the fidelity of the learning process in terms of reflecting reality. 

Comprehension, something recognized and understood, reflects constructed knowledge 

(Bodner 1986, Lowenthal and Muth 2008)11 that enables a capability for action. 

However, as Wenger asserts ñlearning cannot be designed, it can only be designed forò 

(Wenger 2005, per Jakubik 2011, 384). 

2.3  Management 

Two of the main disciplines that contribute to the KM discourse are 

information systems and management (Hazlett, McAdam, and Gallagher 

2005, 31). 

"There are evidences of practicing management principles as back as 5000 

BC. In fact, we can observe the practice of management principles and 

most modem strategies that crafted and followed by modern businesses in 

'Romayon' ond 'Moho Bhorat'. Most of the Indian Kings used 

management principles in their administration. Egyptian pyramids were 

built as back as 3,000 BC that required planning, organizing various 

resources, directing people and controlling activities. (Subba Rao and 

Pande 2010, 2, Chapter 1) 

 

Henri Fayol ñin his classic 1916 book ... defined five [universal] functions, or 

elements of management: planning, organizing, commanding, coordinating, and 

controllingò (Hill 2012b, 614). Pryor and Taneja (2010) state that ñFayolôs theories were 

the original foundation for management as a discipline,ò and point out that Fayol is 

respected, revered, and reviled. Hatchuel and Segrestin (2019) maintain ñthat [Fayol] 

still, today, offers better theoretical and explanatory support for management science than 

 

11 Reconstructive memory is ñan active processò and ñused during the process of memory retrieval to 

rebuild information from memory, filling in missing elements while rememberingò (Colman 2009-2014, 

reconstructive memory). Or, it is a ñtype of memory thought to store experiences by abstract principles, 

which are then used to reconstruct memories during recallò (Doorey 2004, 2492). 
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economic and bureaucratic theory.ò In a study, Bacud (2020) found Fayolôs principles 

used in organizations and contributing to organizational success. 

ñMary Parker defines the term management as óthe art of getting things done 

through others.ô But research studies concluded that management is a field of endeavour 

that combines art and scienceò (Subba Rao and Pande 2010, 2). Opinions on management 

proliferate. 

Pugh and Hickson (2007), in Chapter 4 ï The Management of Organizations, list 

Fayol, Urwick and Brech, Taylor, Braverman, Follett, Drucker, Sloan, Peters and 

Waterman, Ouchi, Kanter and Weick. They echo Fayol with ñmanage is to forecast and 

plan, to organize, to command, to coordinate, and to control.ò Per Pugh and Hickson 

(2007), Urwick suggests emphasizing principles. Taylor is for scientific management. 

Braverman (a Marxistôs critique) suggests modern management is simply individual tasks 

and concentrated power in management. Follett is for situationalization versus orders. 

Pugh and Hickson suggest Drucker says, ñthe needs of large-scale organizations have to 

be satisfied by common people achieving uncommon performance.ò Sloan addresses a 

criteria framework for orderly decisions. Peters and Waterman are attributed with 

excellence via the basics (8 principles). For Ouchi, companies ñbalance social 

relationships with productivity.ò Kantor thinks the distribution of power affects 

stagnation versus innovation. Weick gets into the environment and how management 

needs to account for individualsô perceptions (141-142). 

Piazza and Abrahamson (2020, 264) conducted a review of thousands of articles 

on fads and fashions ñsuch as Six Sigma or business process reengineering, as well as 

more recent practices such as agile management processes, HR analytics and beyond 
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budgetingé viewed by practitioners as the basic tools of their trade.ò But, they offer little 

in terms of assessing management functions as many of the Pugh and Hickson (2007) 

listed gurus. Elbanna, Al Katheeri, and Colak (2020) move past Peters and Watermanôs 

8 principles suggesting that integrated strategic planning is the key to success via 

performance and competitiveness. In a blog, Czerwonka (2022) advertises 12 

principlesðhiring (HR organic function), be consistent, communicate, listen and ask 

questions, lead, delegate, provide feedback, spread positivity (motivate), develop people, 

be flexible, remain transparent, and use quantitative data for decision making. While 

these are all good things, they fall short of a list of managing functions. 

Prasad (2020) returns to a functional view of management and managing with five 

sections on planning, organizing, staffing (HR), directing, and controlling (also, Subba 

Rao and Pande 2010, 7, figure 1.2) in line with Sisson and Mazzuchiôs (2017a) assertion 

that sets of organic functions differentiate disciplines and example functions in these 

areas (Sisson and Mazzuchi 2017b, poster).  

The meaning of the word management remains a topic of discussion. 

Management is ñhandling, direction, or controlò (Dictionary.com 2012-2015, 

management); also ñthe technique, practice, or science of managing, controlling or 

dealing withò (Collins English Dictionary 2015-2022, management); the ñskillful or 

resourceful use of materials, time, etc.ò (English Dictionary 2012, management); ñthe 

persons performing these functionsò (Scott and Marshall 2009-2015, management) or 

ñexecutives collectively, considered as a class (distinguished from labor )ò 

(Dictionary.com 2012-2015, management). Management is used at a personal level; by 

example, in diabetes management, by entering the foods consumed and checking blood 

http://englishdictionary.education/en/management
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sugar levels. In addition, management is used in groups and organizations to help get 

things accomplished. In Longmanôs dictionary, management is ñthe way that people 

control and organize different situations that happen in their lives or their workò 

(Longman 2003 as cited by Tzortzaki and Mihiotis 2014, 29). 

For this dissertation, management does the following (mostly in order): envisions; 

sets goals, objectives, or direction; strategizes; plans; and organizes; assigns resources, 

monitors execution (reviews); and provides feedback. Management is used by most 

disciplines and has specialties asset management, cost management, change management, 

and risk and opportunity management. Management can be coordination, facilitation, 

supervision, management (including directing by executives), or officiating (by chief 

function officers). Management, as a group, controls (governs) and manages capability. 

Leadership (envisioning and setting direction), communicating, advocating, and 

motivating, is sometimes bundled into management. To lead is ñto point out the way for 

(someone) especially from a position in frontò (Merriam-Webster Thesaurus (Academic) 

2012-2016, leading, function word lead, 1.). Leadership is responsible for ñestablishing a 

clear visionò (BusinessDirectory.com 2012-2016, leadership, involves, 1.), setting the 

direction, and motivating the organization. Leadership determines overall relevance.  

One of the oldest theorists of leadership in world literature is Machiavelli (1468-

1527). There are remarkable cultural differences between Machiavelli and his 

contemporary, Sir Thomas Moore. Current theories (1980) ñall advocate participationò 

(Hofstede 1980, 56). Numerous leadership theories and styles plus publications on 

leadership exist. Classical roots begin with trait theory (as later known) (Stogdill in 

1948). Per Bhattacharyya and Jha, some have expanded it to skills and competencies: 
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ñKatz, 1955; Katz & Kahn, 1978; Mumford, Campion, & Morgeson, 2007; Yammarino, 

2000; Zaccaro, Mumford, Connelly, Marx, & Gilbert, 2000),ò then emotions and 

leadership. A ñsecond school of theory talked about the pattern of behaviour [observable 

styles and activities] demonstrated by leaders.ò Situational leadership, contingency 

leadership, and cognitive resource theory followed. Names include transformational, 

transactional, laissez-faire, ñadaptive leadership, administrative leadership and enabling 

leadership ó(Schneider & Somers, 2006)ô,ò strategic, entrepreneurial, ethical, servant, 

authentic, spiritual. (Bhattacharyya and Jha 2018, 7-17) Ambidextrous is also mentioned 

(Kafetzopoulos 2021). 

Merging functions from this paragraph and leadership styles, Salacuse (2017) 

identifies seven leadership tasks: direction, integration, conflict management, education, 

motivation, representation, and trust creation. From their study of ñcompetencies 

described as important by engineering leaders,ò Handley et al. (2021, 320, figure 2) 

identify, in descending order of appearance: communication, influence, relationship 

management, business acumen, coordinating, mentoring, problem solving, vision, 

technical competence, initiate, critical thinking, delegation, ethical awareness, creativity, 

deciding, drive, learning orientation, and adaptability. 

ñIt is vital to differentiate between leadership and managementðone serves the 

function of finding [and setting] a new direction, the other the function of getting us there 

efficientlyò (McCrimmon 2011). 

2.3.1  Knowledge Management Roles 

Bedfordôs (2013b) Table 1 (a summary of knowledge management roles, job 

titles, and competencies) offers initial hope for understanding KM personnel roles; it calls 
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out four organizationally based roles: 1) ñCorporate and Executive Level Role,ò 2) 

ñBusiness Embedded or Aligned Role,ò 3) ñSpecialized Knowledge Management Role,ò 

and 4) ñGeneralized Knowledge Work Role.ò These are consistent with KM Education 

Forum (KMEF) discussions and Bedfordôs (2011a) KMEF Communique except for 

renaming universal KM function. These roles make sense in helping Kent State partition 

KM skill needs in preparing the schoolôs KM curriculum (Bedford 2013 (estimated), 

IAKM Knowledge Management Concentration suggestions). These are called 

ñfunctionsò in the KMEF communique (Bedford 2011a) and ñrolesò in her journal article 

table (Bedford 2013a, 202). 

However, this author differentiates between functions and roles. A function 

ñcarries out a discrete activityò (Law 2009, function), not just who, but also what they do 

in a business organization. A function is ña task, action, or activity performed to achieve 

a desired outcomeò as defined in Naval Systems Engineering Guide (2004, 168); it 

discusses ñacting in a roleò (5), perhaps one of many, and goes on to address 

requirements, processes, categories of participants, and building blocks (154) in terms of 

roles. Roles include ñthe different tasks and responsibilitiesò (Heery and Noon 2008, HR 

Roles) ñattached to particular ... positions [italics author] [and associated] expectationsò 

(Scott and Marshall 2009-2015). Still, roles are often discussed by job title or 

organizational function. 

Less recently, Burstein et al. (2010, 76) discuss the leadership role (independent 

of title) ñas a vital success factor for any initiative.ò This concept is supported by looking 

at leadership in one of The George Washington Universityôs Four Pillar categories 

(Calabrese 2000) in terms of success factors (Green 2005, 12, during discussions). 
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Common generic roles, are: KM champions and strategists; KM planners and facilitators; 

KM practitioners; and Enterprise-wide knowledge workersðbased on parts of the 

reviewed by Abell and Oxbrow (1999), (Burstein et al. 2010) , study. Abell and Oxbrow 

(1999) also mention KM enabling skills (universal roles in the KMEF Communique). 

This dissertation draws upon ideas from these and other investigations to suggest looking 

at generic, non-position-specific descriptions for KM roles. 

In informally evaluating mediumacy for completeness (along with cognitacy and 

kennacy, now replaced with the term curacy), the literature was surveyed for KM skills 

and competencies. Table 2-9 shows nine competencies gleaned from 13 sources. Some of 

these documents provide clues about how KM roles may still need to be updated. 

The TFPL (1999) initial strategy team role (see Table 2-10) reflects the newness 

of the KM discipline and challenges getting started. Their KM practitionersô role and 

knowledge workers in their competence model (TFPL 1999, 15, figure 0.3) are a direct 

use and management of knowledge, as suggested later in this dissertation. Core 

competencies (TFPL 1999, 14) point to the need for universal KM skills. In discussions 

about structure, activities, responsibilities, and skills, after the initial generic roles 

identified in the executive summary (highlighted in Table 2-10), more were identified 

later in the document. 
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Table 2-9: Information validation of competencies 

Competency Selected Sources Contributing Concepts 
Leadership TFPL; 4 Pillars; Remez; KMEF CC, 

KMEF BC&A, Mohammad 

& Strategy KMEF Survey 

Management SftKE;4 Pillars; Remez; Todd; 

Roknuzzaman; Wieneke; KMEF 

CC; KMEF BC&A; Mohammad 

Project Management - TFPL; KMEF Survey 

Program Management - Wieneke 

ñHuman and 

Organizational 

Behaviorò A 

4-Pillars, Remez; Todd; 

Roknuzzaman; KMEF Survey; 

Mohammad 

People & HR ï SftKE; KMEF; Nazim. 

Communication ï TFPL; KMEF Survey; 

SftKE; Mohammad 

Organizational 

Learning  

KMEF CC Learning and development ï TFPL; 

Learning and ñLearning Enterprise 

attributesò - 4 Pillars; Organizational 

Learning and Awareness - Wieneke 

Information 

Management 

SftKE; TFPL; Todd; Roknuzzaman; 

KMEF CC; KMEF BC&A; KMEF 

Survey 

Computer Science - Wieneke 

Systems 

Engineering 

4 Pillars; KMEF Survey -  Process é - TFPL; SftKE 

Technology 4 Pillars; Roknuzzaman; KMEF 

BC&A; Mohammad 

Information Technology and more; then 

specifically knowledge technologies - 

KMEF CC; IT - Todd 

Knowledge Asset 

Management 

TFPL, KMEF CC Including knowledge assessment & 

evaluation and intellectual capital 

management - SftKE; KMEF CC; KMEF 

Survey 

Personal/Self ï 

TFPL; Remez 

KMEF CC; KMEF BC&A. Interpersonal TFPL; Mohammad 

Education: SftKE: KMEF ïCC. 

Critical Thinking: KMEF Survey. Cognitive Skills ï Todd; Strategic Thinking ï 

Remez. 

SftKE, KMEF-CC: Domain Expertise (Where applied (SftKE) and KM). Per 

KMEF CC: Knowledge architecture, knowledge operations é collaboration and 

community development.  

Abbreviation Source 
SftKE (Abell and Oxbrow 1999) 

TFPL (TFPL 1999) (Daniel 2002) 

4 Pillars (Calabrese 2000, 13, 16, 116,128) and (Ternes 2011, v) 

Remez (Remez 2001, 295 -296) also personal behaviors 

Todd (Todd and Southon 2001, 326) 

A Roknuzzaman (Roknuzzaman and Umemoto 2010) also ñInformation/Content Managementò 

(276) 

Wieneke  (Wieneke and Phlypo-Price 2010) 

KMEF BC&A (Stelzer 2011b) 

KMEF CC (Core 

Competencies) 

(KMEF KM Competencies COP 2011) 

KMEF Survey (Testa 2012)  

Mohammad (Mohammad and Mukherjee 2013) 
Source: Prepared for Sisson and Ryan (2016a, 22-23, sources listed)  
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In Table 2-10, some of the TFPL additional roles, such as Champions and 

Strategists and Core Team (CKOs), have been collected to align better in the table with 

roles from other sources. TFPLôs strategy role (66) was merged into Champion and 

Strategistôs role as well. Ternes (2011, 36) discusses the Four Pillars in the GWU model 

from a role perspective in terms of their impact on establishing successful KM programs. 

The table shows two jobs role partitions: a success factor partition and an organizational 

level partition that are loosely related. Remez (2001) and Bedford (2013b) mention 

already identified categories, although Remez also mentions ñPersonal Knowledge and 

Cognitive Capabilityò and ñPersonal Behaviorsò (Remez 2001, 295-296). Many 

suggested roles are common to any business discipline (Sisson and Ryan 2017b, 342-

343). 
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Table 2-10: KM roles 

 

Abell and 

Oxbrow 

(1999), 

Burstein 

et al. 

(2010) 

TFPL 

(1999, 

pp.) 1 

4 Pillars 

(2000) 

Ternes 

(2011) 

(Remez 

2001) 2 

 

(Dalkir 

2011) 3 

(Bedford 

2013b) A B 

Champions and 

Strategists B 
 

54, 57, 66 

Leadership 

Leadership, 

management 

and strategic 

thinking 

Leaders 
Corporate 

and 

Executive 

Level Role 
Core Team 

(CKOs) B 

 60, 74, 79 Strategic; 

Managers 

Planners and B  13, 54, 58   Managers  

Facilitators B 58   Facilitators  

KM Practitioners 
B C 

 13, 14, 54, 

56-57, 58, 

67, 77, 79, 

86,  

  
(see later 

entries) Specialized 

KM Roles 

KM Specialists 

(K Brokers) B C 

  
  Navigators 

(Enterprise-wide 

Knowledge 

workers B 

 13, 58 

    

Implementation 

team 

 13, 54, 60, 

61, 79 

Organization 

(Process) Tools and 

techniques 

Web 

developers 
 

Infrastructure 

roles 

 54, 61, 79 
Technology 

{see 

footnote 3) 
 

Learning   Learning  Coaches  

Initial strategy 

team 

 13, 56,    
  

Knowledge 

Centers 

 13, 54, 

56-57, 61-

62, 75 

  Content 

editors; 

Knowledge 

publishers 

Business 

Embedded 

or Aligned 

Role 
Business 

Unit/Community 

roles 

 61, 76   Knowledge 

synthesizers 

Production, service, delivery 

roles - KM Team (KMT) roles 

- Knowledge Network roles 

59 ï 75 - 

76 

    

Source: Hamadweh (2011) KMEF webinar skill and competencies, skills relevant to positions 
A Apparently based on KMEF Communique (Bedford 2011a) 
B KMEF Webinar 6: KM/Roles/Career Progress: Specified Education, Training and Certification - 

Workers, Power Workers, Team Members, Specialists, Managers, and Leaders (Weidner 2011, slide 27)  

Leaders, Business Aligned, and Specialists (Bedford 2011a). 
C Garfield (2016, April 6) identifies 100 KM specialties 

Job titles: (Stankosky 2003b, slide 51) and 2011 draft by this author for KMEF Guru Presentation 
1 Per Moring (2001), ña paradox is emerging. While there is increasingly a perception that LIS skills are a 

basic requirement within KM environments there is also frustration that these skills, as currently 

presented, are not readily applicableò (563). 
2 Also, ñPersonal Knowledge and Cognitive Capability ... Personal Behaviorsò (Remez 2001, 295-296). 
3 Dalkir (2011, l. 4822-4830) also lists ñHuman resourcesò and ñhelp desk activities.ò Dalkir also 

summarizes ñKM Roles and Responsibilities within Organizations: Designing information systems 

Designing, evaluating, or choosing information content, database structures, indexing and knowledge 

representation, interfaces, networking, and technologyò (l. 4923-4933). 
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2.3.1.1  KM Education Forum (KMEF) KM Roles Perspectives 

The KM Education Forum (KMEF) worked to clarify the range of KM roles by 

involving practitioners and theorists in an extended knowledge-sharing activity. The 

forum was initiated in 2011 to develop ña consensus on what constitutes the core 

elements of knowledge management competencies and [what] knowledge management 

education is lackingò (Bedford 2011a, para. 1.) The forum leaders selected seven thought 

leaders (including themselves) who presented webinars on KM between March 15 and 

April 26, 2011 (KMEF Webinars 2011). Scores of practitioners attended the on-site event 

on May 5-6, 2011. Questions posed to the webinar presenters, and the topics of the on-

site event were: 

Question 1: What strategic roles and responsibilities do knowledge 

professionals play in organizations today ï across all sectors of the 

economy? 

Question 2: What competencies do todayôs knowledge professionals need 

to lead knowledge organizations in the 21st century? 

Question 3: What are the core and elective elements of a knowledge 

management curriculum for the 21st century? 

Question 4: How can we support these competencies in professional 

training, at the certificate level, at the Masterôs and PhD. levels?  

(Bedford 2011a, Opening the Dialog) 

The post-meeting 2011 Communique, representing itself as the consensus of the 

participants of the on-site, refocused KMEF into four areas: ñKnowledge Management 

Functions, Roles, and Responsibilities; Knowledge Management Competencies; 

Knowledge Management Model Curricula and Courses; Knowledge Management 

Credentialing and Certificationò (Bedford 2011a, Continuing the Dialogue). 



 

83 

 

As the KMEF Communities of Practice (CoPs) were implemented on the KMEF 

wikis, the CoPs evolved to functions, competencies, curriculum, accreditation, and 

governance. The KM Functions CoP was to look at the 2011 Communiqueôs stated 

ñconsensus on the need for four general types of Knowledge Management functionsï

strategic level functions, business-aligned functions, specialized knowledge management 

functions, and universal functionsò (Bedford 2011a, Question 1 ... , para. 2). This author 

participated in the organization of the Functions, Roles, and Responsibilities CoP, 

creating much of the initial website material before moving on in his thinking about KM 

roles and responsibilities. 

2.3.1.2  Universal KM Skills  

A key understanding is that the universal skills suggested by the KMEF (Bedford 

2011a, Question 1, 4th bullet) are needed throughout the first three roles. Figure 2-13 

shows how various forms of capital have tacit and explicit components. This figure 

shows the associated asset repositories based on Green and Ryanôs (2005) Framework of 

Intangible Valuation Areas. The sample of explicit components presented show examples 

of direct KM across an organization. These KM asset repositories are often built, 

populated, and used (in the KM use role) by traditional and non-traditional functional 

organizations. Managing the direct management of KM is a smaller set of individuals and 

groups, but by no means restricted to ñKM professionals.ò 
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Figure 2-13: KM use across the organization 
Note: ñItôs all about KMò; (Stankosky 2005b, ix & 2);ô ñKM is everywhereò (Smalley-Bowen and Scannell 
1999, 70, Morabito, Sack, and Bhate 2018, 4). 

2.3.1.3  An Integrated KM Roles Viewpoint 

Drawing upon Abell and Oxbrow (1999) as the idea for generic roles, the author 

adapted the KMEF identified roles to help examine KM from a systems perspective. 

During the KMEF webinars, between the webinar and the off-site, and shortly after, this 

author also constructed Venn drawings around roles and responsibilities, needed 

competencies, and core curriculum element themes. These activities led to the search for 

a model to identify, explain, and relate KM domain terms using qualitative approaches 

from a system engineering perspective. 

In that model, the KMEFôs strategic role was refocused and broadened into KM 

practice management by combining the KMEF positions of KM Information Architect, 

KM Communications Manager, and CKO/KMI Leader (Stelzer 2011b) and considering 
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Bennet and Bennetôs (2008, 411) kStrategic role. ñThe KMEF business aligned role was 

rejected as KMEF context specific and the KMEF specialist role is reflected in 

management of direct KMò (Sisson and Ryan 2016l, 4314). This author deemed KMEF 

universal functions as a critical KM component called òDirect KM.ò A KM Institute (KM 

training and certification) graphic presented to the KMEF12 supports the idea of direct 

KM roles. ñAlthough not initially seen as a KM role, the [role] knowledge useò was 

established ï partly based on the universal KMEF functions idea (Bedford 2011b). 

Bennet and Bennetôs (2008) kAction role categoryðñthe ability to take specific actions 

that achieve the desired resultò (410)ðalso addresses knowledge use, as do their other 

six roles in some ways. Table 2-11 shows the four generic roles and lists the act of 

knowledge creation, which is not a KM role (refer back to Figure 2-12 and pattern 

recognition). 

Table 2-11: Generic KM roles 

Direct Knowledge Management (KM) Accumulating and organizing knowledge; requires 

reasoning. 

Management of Direct KM Accumulating and organizing knowledge; requires 

reasoning. 

KM Practice Management KM focused practice management. 

Knowledge Use as a part of KM Applying knowledge 

The Act of Knowledge Creation Not KM but can be influenced by KM 

 

None of these top-level role-based concepts changed during the first two years of 

the authorôs research identifying KM concepts, explaining them, and establishing 

relationships between concepts, thus lending some credence to their usefulness. 

 

12 KM Roles/Career Progress: Specified Education, Training & Certification graphic (Weidner 2011, 27) on 

knowledge workers and power knowledge workers. 
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2.3.1.3.1  Direct Knowledge Management 

Direct KM is directly managing knowledge (by example, in knowledge asset 

repositories). Besides the diabetes management mentioned earlier, entering contact 

information and related details into a business development database would be Direct 

KM (tasks like business process KM and practitioners (Abell and Oxbrow 1999, 118)). 

2.3.1.3.2  Management of Direct KM  

The role of Management of Direct KM is to manage the direct knowledge 

management activitiesðthe processes, setting up systems, training, etc. (That is, KM 

tasks like planners, facilitators, and enablers, (Abell and Oxbrow 1999, 118 & 119)). It 

includes: 1) working to improve efficient and effective (use, application, retention,), 2) 

(asset managementé plus use) of intellectual capital (knowledge), and 3) assets and 

innovation; (efficient includes timely). 

2.3.1.3.3  KM Practice Management 

KM Practice Management is managing the KM practice. All disciplines generally 

assess, plan, implement (including learning), monitor and adapt to, first, maintain 

standards, and second, also improve (some of the tasks of Abell and Oxbrow (1999, 118) 

KM planners and facilitators listing). The discipline also includes knowledge and KM 

assessments and audits, such as knowledge asset management. Knowledge and KM asset 

management includes identify (name (Stankosky 2007a), rank, inventory, value, protect, 

leverage, and retire assets (2007, 7, NASA SEH 2007, 268 (data management)). Weidner 

begins to support the idea of a practice management role with the addition of an auditor 

role in an updated graphic (2011, 27). 
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Practice Management is a combination of improving assessments and change 

management, asset management, and institutionalization. 

2.3.1.3.4  Knowledge Use as a Part of KM  

Knowledge Use is a part of KM in many circumstances. It is ñis the application of 

explicit knowledge without acquiring or learning it. Examples include solving problems, 

adopting best practices and troubleshooting. Ultimately, knowledge is only valuable 

when it is put in practical use.ñ (Oufkir and Kassou 2019, 1406, per Lee & Wong, 2015)) 

Another example is artificial intelligence programs which process inputs and evaluate 

propositions to choose. Sometimes new knowledge is created in the process. Some 

processes recognize and act.13 Others are more processing-oriented. Knowledge Use is 

directly using knowledge recalling and acting versus deliberating. Using knowledge, as 

well as Direct KM, are some of the universal skills that every knowledge worker should 

know and be able to apply (Bedford 2011a, Question 1 summary, bullet 4). 

2.3.1.3.5  The Act of Knowledge Creation 

Knowledge Creation was, early in the authorôs literature review stage, found to be 

a knowledge-related role, but not strictly a KM one. One can manage the conditions that 

facilitate Knowledge Creationðevents like ñrecognize, discover, find, intuit, 

illumination, epiphany, revelation, insight (the event), learning [or determining ] to a 

degreeòðbut one cannot directly manage Knowledge Creation14 (Sisson and Ryan 

2017a, 47). KM can influence Knowledge Creation in the sense that every time someone 

 

13 ñAction can result directly from a perception as in an OODA loop (observe, orient, decide, and act) kind 

of construct ï conditioned response. [Boydôs] óOODA loop is most applicable for direct action, action 

which is taken by the decision makerô (Alberts et al. 2001, 23)ò (Sisson and Ryan 2016c, 1144) based on 

the observation without further reflection. (Coram 2002, Boyd 2018, McKay and McKay 2020) 
14 As Cleverley (2015) said in an email to the author asking about knowledge creation, is it like ñthe old 

farmerôs comment, so it goes the farmer says óI don't grow corn, I manage the condition in which corn 

can grow.ôò 
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recognizes (remembers) something in some context, they are reconstructing that 

knowledge (Collins 1993). So, conditioning by practicing (one of the Eight Ways to 

Learn (Sisson and Ryan 2016c, 1146)), KM should be able to help stimulate Knowledge 

Creation15 or improve the consistency of understanding (Gehl 2014) and the resulting 

actions of repeated constructions, but not manage the act itself. 

2.3.2  KM Responsibilities 

A common question is, ñWho is responsible for KM?ò The answer is ñeveryone in 

an organization is responsible for KM.ò Drawing upon material presented later in Section 

2.4.3, Table 2-12 updates ideas for roles from Lockheed Martin circa 2003 with insights 

from a TechChange KM Practicum (Pierce-Quinonez and Gumann 2015). Adding 

Crossan, Lane, and Whiteôs (1999) four processes viewpoint makes it clear that Personal 

KM roles and responsibilities in a personal environment require the individual to think 

and act much broader in terms of intuiting, interpreting, integrating, and institutionalizing 

their personal knowledge. 

With this perspective on KM responsibilities and roles in the previous section, 

specifying KM roles by job title does not make sense except for position-specific 

exceptions. 

 

 

15 ñCreative reasoning is often nonconscious and may involve a number of very complex steps. It can be 

taught and developed in people along with attitudes that promote innovation, particularly when these 

individuals also receive deeper understanding about idealistic knowledge and systematic knowledge both 

in the topic area and in adjacent areasò (Wiig 1993, 239) 

http://www.unifiedtheoryofkm.info/TechChange-112-KM/TC112_Week_-1-_One_Visualization-KM-Frameworks.htm
http://www.unifiedtheoryofkm.info/TechChange-112-KM/TC112_Week_-1-_One_Visualization-KM-Frameworks.htm
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Table 2-12: Integrated responsibility table for KM 

Group Responsibility 
Crossan, Lane, and White 

(1999) 
Individuals Execute the KM (USAID example) cycle. Two-

way sharing; giving credit and respect, flexible 

and adaptive. 

Intuit and interpret 

Teams Innovate, share, reuse, and deliver (Learning 

before, during, and after (NHS Framework). 

Interpret and integrate 

Managers Lead and manage. Incentivize. Interpret and manage integration 

Executive 

Management 

Establish and maintain the culture (Culture in 

multiple frameworks). 

Integrate and institutionalize 

Leaders Aim through envisioning and ñstorytellingò; 

ñwalk the talkò (Mitre) 

Institutionalize 

Organization Environment and especially the culture; emulate 

heroes. 

Eight ways to learn (Sisson and 

Ryan 2016c, 1146, table 1) 
Note: Updated from one shared with TechChange Course participants based on collaborative inputs (Pierce-
Quinonez and Gumann 2015) (assess to the web site no longer available). Also, based on Lockheed Martin 
Knowledge Working Group collaboration posting circa 2003 and presented in poster (Sisson and Mazzuchi 
2020) 

2.3.3  Chief Knowledge Officer 

Demarest (1997) and Lank (1997) introduce the idea of appointing a Chief 

Knowledge Officer (CKO). Kakabadse, Kouzmin, and Kakabadse (2001, 137) discuss 

ñan emerging need for the Chief Knowledge Officer function going well beyond the 

Chief Information Officer requirements.ò This need to appoint a CKO resurfaces 

(Migdadi 2016, Liu, Tsui, and Kianto 2018, Buckley and Mc Evoy 2021). 

Sisson and Ryan (2017c, 337-338 & 343-346) examine issues surrounding Chief 

Knowledge Officers, beginning with evidence of their decline in the United States 

(Harlow 2015, 341) with some going as far as to assert that they had not heard of a CKO 

in recent memory (Lee 2015). Geisler and Wickramasinghe (2015, 98) state the lack of 

CKO success ñis due to a combination of two sets of variables. The first being the nature 

of knowledge systemò (technology and content) and responsiveness of the organizationsô 

members which can lead to ña negative impression of the CKO.ò They summarize the 

second as a failure in marketing due to ñthe fuzzy nature of knowledgeò and 

measurement challenges. However, the ñchallenge with the role of CKOs is due partly to 
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historical difficulties differentiating KM function leadership and CKOs responsibilitiesò 

(Sisson and Ryan 2017b, 343, 2017 © Emerald). From Stewart (1998) through the 2011 

KM Educational Forum (Stelzer 2011a), authors offer ideas many of which could apply 

to any chief officer. New, more informative, and farther reaching is the related statement 

that ñthe [Chief Learning Officer] is a key agent in the production of a brand, a 

strategically ambiguous real abstraction that is aimed at shaping the perspectives of 

subjects within and without the organizationò (Gehl 2014, 187, Sisson and Ryan 2017b, 

343). 

However, a few of the stated roles and responsibilities make sense and 

anticipate suggestions in this [dissertation]. Nory, Richard, and Douglasôs 

(2003, 51) idea of knowledge as a competitive advantage (which was 

echoed in Santarelliôs (2015) keynote mentioning knowledge as a strategic 

competitive advantage.is one. (Sisson and Ryan 2017b, 343-344, 2017 © 

Emerald) 

On the NASA Chief Knowledge Officer website, JPLôs CKO, David 

Oberhettinger, states his CKO responsibilities well when he enumerates 

the JPL KM strategy: 

¶ Determine what JPL technical knowledge is most critical to retain 

and share. 

¶ Identify the gaps in retention/transfer of this critical knowledge. 

¶ Implement measures to close the gaps. 

¶ Establish a continuous improvement process for knowledge 

management. 

(ASK News, 2014) (Sisson and Ryan 2017b, 344, 2017 © Emerald)  

The concept of practice management applied to KM provides ideas on how to 

differentiate and support the idea of a CKO. Identification of knowledge artifacts leading 

to understanding knowledge assets is one part. KMôs risk management role is more 

important. 
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Risk mitigation roles are often not stated. Besides money (or its 

surrogates) management, a chief financial officer is responsible for 

protecting the board from allegations of financial malfeasance. Besides 

supporting staffing, succession planning, care and feeding of employees, 

etc., the chief human relations officer is responsible for protecting the 

company from employees and wannabes: affirmative action, equal 

opportunity, avoiding allegations of sexual harassment, sexual favoritism, 

wrongful terminations, etc. é Noryôs idea of knowledge as a competitive 

advantage (Nory et al., 2003), updated to strategic competitive advantage 

by Santarelli, may be a ... compelling KM risk mitigation/opportunity. 

(Sisson and Ryan 2017b, 344-346, 2017 © Emerald) 

2.3.4  Learning and Learning Management 

Learning results from creation process, pattern recognition. Learning results in 

understanding, i.e., knowledge, which is what KM manages. There are models for how 

individuals, groups, and organizations learn (Sisson and Ryan 2016c, 1145, figure 3). 

Rote learning managementðlearning management systems that monitor training and 

certificationðcertainly manages knowledge. Learning management in terms of 

ñstrategies that achieve learning outcomesò (Smith, Lynch, and Mienczakowski 2003, 31) 

for individual, group, or organizations is also knowledge management. (Sisson and Ryan 

2016b). 

2.4  Knowledge Management (KM) 

Per Singh (2008, 13), whereas [Organizational Learning (OL)] is 

concerned with the learning processes of and within organizations largely 

from [one] academic point-of-view, KM is concerned with the 

management of knowledge produced through learning processes largely 

from a practice point-of-view (Easterby-Smith and Lyles, 2003). 

[However, Stankosky (2022a) asserts that ñleaning is a by-product of 

KM.ò] Stated differently, OL is a descriptive field which studies the 

process of how an organization learns and KM is a prescriptive field 

which focuses on managing that learning (Easterby-Smith and Lyles, 

2003; Vera and Crossan, 2003)ò. ñThe lack of a theoretical foundation, 

however, has resulted in the proliferation of KM definitions and models 

with little underlying coherence among them. (Singh 2008, ii). 



 

92 

 

Others agree with the observations on the proliferation results presented in the 

Problem Statement, Section 1.1. Examples of the issue are reflected near the start of a 

2015 KM practicum course where two popular definitions of KM were: 1) ñProviding the 

right information, at the right time, to the right peopleò (British Petroleum 2015, 2, 

NASA SEH 2007), ñin the right formatò (Benjamins 2001, 1, Uriarte 2008, 13, Pierce-

Quinonez and Gumann 2015)16; and 2) People, Process, and Technology (PPT). The first 

definition is a measure of KM effectiveness, and the second is common to all disciplines. 

PPT can apply to any discipline and says nothing about either how-to or what-is KM. 

Worse, the AIIM (2014) states, ñIM [Information Management] is the ability of 

organizations to capture, manage, preserve, store and deliver the right information to the 

right people at the right time,ò apparently substantiating the erroneous belief that KM and 

IM are the same. At the same time, the practical viewpoints of the practicum participants 

offer insights that are not obvious in the reviewed KM literature. By example, K4Health 

defines KM as collection and curation (K4Health 2016). One publication claims, 

ñKnowledge management (KM) is ... [a] subdomain of the IS discipline,ò citing Dalkirôs 

(2011) book as evidence (Fteimi 2015, 1). This author believes otherwise, and besides 

Stankoskyôs KM101 (2003a, 44) (see Figure 2-14), there is now new evidence (Sisson 

and Ryan 2017b, 346) to support those beliefs.17 

 

16 ñAt the right place,ò  (Benjamins 2001, 3, Uriarte 2008, 13, Pierce-Quinonez and Gumann 2015); ñto the 

right person, in the right wayò (Pierce-Quinonez and Gumann 2015) which might imply both format and 

delivery method), or ñin the right context, in the right amount and at the right costò (Smith 2016a, per 

Smith in 2009, Girard and Girard 2015, 12). ñright knowledge to the right people at the right time, and 

help people share and put knowledge into action in ways that strive to improve organisational 

performance (OôDell and Grayson 1998)ò (Handzic 2001, 4). 
17 See discussion on propositional knowledge scales (ranges) in (Sisson and Ryan 2015, 1031, 2017a, 48 & 

55). 
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Figure 2-14: KM 101 
Source: (Stankosky 2003a, 44) 

The following sections will begin by discussing KM perspectives on historical 

phases of KM. It will then cover KM, discuss ideas on KM principles, cover definitions 

of KM, show examples of KM frameworks, and mention KMMM s, all illustrating KMôs 

fragmented explanations. Next, the multidisciplinary nature of KM and its foundational 

aspects are discussed, followed by the difficulty in measuring KM, KM strategies, and 

KM education. 

This section draws heavily from Sisson and Ryan (2016a; 2016b; 2017b; 2016l) 

quoted verbatim in many places. 
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2.4.1  Eras, Generations, Phases, and Stages 

This section traces KM eras back to Hurvits (2009) and then presents a history of 

era, generation, and phase explanations. In the earlier years, Cummings et al. (2013) and 

precedessors discuss generations beginning with Information Technology (IT) related 

categorizations. In 2010 discussion of eras begin, with many looking to Nancy Dixon. 

The label structures are consolidated and compared to activities in the 2017 Nancy Dixon 

generalization showing that her explanation accommodates (most) previous functional 

points of view. 

Storing and communicating knowledge are Knowledge Management (KM) 

(Sisson and Ryan 2016l). Headrickôs (2003) ñhistorical [ICT] technologies identifies for 

storage and communication mediums.ò Wijnhoven (2011) lists ñseven storage media ... 

individuals, culture, transformation, structure, ecology, external environment, and 

information systemsò (1242) (Sisson and Ryan 2016a). In a similar manner, ñAccording 

to the ABI Inform Index, the first instances of the term knowledge management appeared 

in 1975 (Goerl, 1975; Henry, 1975; McCaffery, 1975)ò (Serenko and Bontis 2004, 185), 

(citing Serenko & Bontis omitting the ABI source, Tzortzaki and Mihiotis 2014, 29). 

Like Headick and Wijnhoven sequences, it is possible to interpret the early existence of 

KM by the images in cave paintings (Ryan et al. 2015).  

KM may have began even earlier with socialization (Land, Nolas, and Amjad 

2006, 855) (ñknowledge has been managed since mankind invented speechò). 

Socialization became more formalized in the practical apprenticeship of healers and 

witch doctors. It continues today at home, in schools, in the workplace, and with social 

media, etc. In schools, the emphasis is on employability and acculturation. While one can 
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observe codification evolving with knots on strings and marks on clay tablets, it took off 

with the advent of the printing press. Given the value and success of codified content, it 

should not be a surprise to find that the first era of modern KM was information 

technology intensive (Dixon 2012), content-centric (codification)18 (Sisson and Dixon 

2015) with a focus on capturing know-that and know-what. From a historical perspective, 

the first era of KM was survival enhancement in animals, not just humans. Humans 

moved beyond animals in the second era via pre-writing codification. The third era 

corresponds with Debray and Rauthôs (1995, 532) graphosphere which began with 

writing and lasted until the printing press.19 Finally modern KM arrived, kicking off the 

fourth era of KM with the proliferation of information technology.  

O'Dell, Grayson, and Essaides (2016) discuss knowledge before AD 1700, a 

second phase ending in AD 1800, with the third phase peaking with ñFredrick Taylorôs 

principles of scientific managementò; they also say KM ñhas been around for much 

longer than the actual term has been in use.ò Still not going back to the beginning, 

Skyrme (2013 (re: 2013 presentation)) suggests a different evolution. 

There have been a number of significant periods in the evolutionary 

development of KM. According to Skyrme (2013), KM evolution can be 

traced by using seven ages [of] human analogy: information management-

IM (infancy), KM emergence (childhood), bandwagon (adolescence), 

consolidation (adulthood), re-evaluation (middle-age), social KM (old 

age), analytics (very-old age). (Handzic 2016, 1) 

Figure 2-15 relates some of these in a time sequence. 

 

18 As opposed to ñsecond generation of knowledge management, with its focus on tacit explicit knowledge 

conversionò  (Snowden 2002, 100); also (Le Borgne and Cummings 2009, 4-5, text box 1). 
19 Debray (1995, 532) discusses three mediaspheres in terms ñHomo sapiensôs techniques of transmission 

shedding light on the historical trajectory of its imagesò: 1) ñEra of idols in the broadest sense ... ñfrom 

the invention of writing to that of printing.ò 2) ñthe graphosphere,ò the era of art, which extends ñófrom 

the time of the printing press to that of color televisionôò relevant differently, as we shall see, from 

photography or film).ò 3) ñthe videosphere, the era of the visualò (according to the term proposed by 

Serge Daney).ò (Sisson and Ryan 2016a, 21) 
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Figure 2-15: A broader conceptual as discussed KM eras 

 

Skyrme (2013 (re: 2013 presentation)) mentions prehistory (BC-1995AD: Pre-

dawn realization). He goes on to say ñthe update of this explicitly recognizes the 

establishment of IRM as a discipline and also adds two new emergent eras, that of social 

IKM and that of 'big data.ôò He uses labels such as infancy, middle ages, and a very old 

age (era 7). KM (Hurvits 2009) begins with the prehistoric era, continues with reading 

and writing, and then jumps to the personal computer and smart phones. His fourth period 

is artificial knowledge by push: ñfor the first time in human history, technology provides 

relevant information only, arriving on a ópushô basis instead of ópull.ôò Saĵsan, Medeni, 

and Medeni (2016, 260) discuss ñfive focal points in relation to knowledge management, 

intellectual capital, organizational learning, knowledge management processes and its 

models, IT infrastructures.ò Bencsik (2021, 88 & 84) introduces a fifth  phase and ñPhase 

5 discusses the relationship between company competitiveness and innovation.ò In terms 

of modern eras of KM, Nancy Dixon has evolved her thinking on KM eras and presented 

a comprehensive model for 3 eras and recently labeled a fourth era. 

McMahon (2016, 1-3 re: Dixon) takes a consultantôs view and discusses the eras 

on a common marketing blog post. Ferguson, Mchombu, and Cummings (2008, 12) in 
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looking at generations of knowledge management, identify an evolution from an ICT-

oriented, knowledge codification approach, towards a more people-centric orientation in 

which narrative, context, processes, and communities play a central role. To them, this 

reflects an epistemological shift, from an objectivist perspective to a practice-based 

perspective. By 2013 Cummings et al. (2013, 15), referencing the 2008 article, shifts to 

describing the generations in terms of knowledgeðas a commodity, as an asset, and 

sharing. 

Dixon continues explaining the modern eras of KM asserting that the second 

(modern) era focused on experience management (know-how) (2012), Dixon (2015, slide 

2 & 28). Uriarte (2008, 14-16) talks about two aspects of KM, beginning with 

information management and people management, nominally related to Dixonôs first two 

eras. Dixon continues with engaging groups of people, addressing strategic issues, 

crowdsourcing, off-line convening, and engaging customers, as examples from her third 

era (see Figure 2-16). Stroh (2015, slide 30) constructed a grid with collecting 

information (individual, routine work), connecting knowledge (individualized deep 

work), and connecting people (collective routine work) that is at least loosely related to 

Dixonôs eras (2015, slide 30). Ferguson, Mchombu, and Cummings (2008) refer to five 

sources (Laszlo and Laszlo 2002), Snowden (2002), and Koenig (2005) in building a 

table with two to four generations with a range of ideas (Le Borgne and Cummings 

2009). These ideas mostly have ICT-enabled codification in the first generation. The 

second generation has more variation with tacit knowledge, socialization aspects, and 

sharing included as concepts. The third set of themes incorporates people and 

participation into context (fourth era for Koenig). ñAll these models [óshare common 
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characteristicsô and] identify an evolution from an ICT-oriented, knowledge codification 

approach, towards a more people-centric orientationò (Ferguson, Mchombu, and 

Cummings 2008, 12), which lends support to Dixonôs more recent categorization. 

Dixonôs (2015) shift to leveraging fits with Stankoskyôs generalization: ñleveraging 

relevant knowledge assetsò (Kemp et al. 2001, 66 & 67, (intellectual capital), Stankosky 

2003b, 21, 2005b, 6, 2018, 23 & 78-79). 

 

Figure 2-16: Dixon's three eras of KM 
Source: Adapted from (Dixon 2015, slide 2). See Dixon (2017) for a discussion of the eras. 
Note: Author often thinks of them as codification, personalization, and engagement 

Dixon (2017) provides an update with examples of explicit, implicit and tacit, and 

collective knowledge activities from 1995 to 2017 (Figure 2-17). 
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Figure 2-17: Expanded view of Dixon's three Knowledge eras 
Source: (Dixon 2017, 1) 

Overall the stages, generations, eras, etc., categorization fall into three groups: 1) 

unique entries, including Handzic (2016, 1, re: Skyrme 2013 presentation), Saĵsan, 

Medeni, and Medeni (2016), Bencsik (2021, 87-88), Garfield (2019), Huysman et al. 

(2007), and Boyes (2018) with IT-Based, Organization-Based, Sharing-Based, and 

Practice Based; 2) Dixonôs explicit activities; and 3) implied implicit functions with IT / 

ICT, Codification; Right time é for phase 1 and People-Centric, Tacit-Implicit for phase 

2. Dixonôs is the best and her label for the 4th era of KM, unveiled at the KMWorld 

conference in November 2022, is sensemaking (Dixon 2022). 

 



 

100 

 

2.4.2  KM Theories 

A review of content from academic titles on KM theory indicates that much is 

written about the theory of KM, but less about KM theories. Jasimuddin (2012) book 

seems to support this assertion with no entries for theory in the index; the table of 

contents meanwhile, lists theories of knowledge, not KM. However, Crane (2013, 2) 

sampled thirty-two KM theories and categorized them on a two-dimensional scale 

(context and organization learning level). Despres and Chauvel (2000, 77, figure 3.19) 

sampled seventy-two theory articles and summarized nine ñmodels in the communityò 

while creating their taxonomy-based visualization (Figure 2-18). Most of the KM theories 

are contextual and limited to one aspect of KM. Using Dubinôs (1978) methodology of 

theory building, Torraco (2000, 42-43) goes further and offers a theory of KM based on 

culture, codifying, accessing, and methods and systems, shown in a model where they 

surround learning, knowledge creation, and knowledge use. He includes laws of 

interactions, boundaries, and propositions, but does not answer what is KM well enough. 

Lindstaedt, Czech, and Fessl (2017, 24 & 34) assert ñThe essential principle of all 

knowledge management theories are feedback loops.ò They discuss six KM theories, 

including organizational learning double-loop, Nonaka and Takeuchiôs organizational 

clearing, and a KMMM. This subsection will discuss stated and KM theories postulated 

by the author, Crane, and others, leaving KM definitions, frameworks, maturity models, 

etc. for later subsections. 
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Figure 2-18: Thematic KM topics 
Note: Despres and Chauvel (1999, 21, figure 19) visualization used because it is easier to read. 

 
2.4.2.1  What a Theory Is 

Per Frey, Botan, and Kreps (2000, 30), a theory ñis a generalization about a 

phenomenon, an explanation of how or why something occurs. Indeed, any statements 

that explain what is measured or describedðany general statements about cause or 

effectðare ótheoryô based, at least implicitly.ò ñThe University of California, Berkley 

defines a theory as óa broad, natural explanation for a wide range of phenomenaôò 

(Bradford 2015). A theory is ña supposition or a system of ideas intended to explain 

something, especially one based on general principles independent of the thing to be 

explainedò (Oxford Dictionaries). Meanings can vary. 

In the vernacular, a theory can be proven or unproven hypotheses (Merriam-

Webster Thesaurus (Academic) 2012-2016, Oxford English Dictionary 2011-2022, 

Ginsberg 1955, 232). Theory can be ñgeneral or abstract principles,ò (Merriam-Webster 
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Dictionary (Academic) 2012-2016) ñdesigned to explain some phenomenonò (Chandler 

and Munday 2010-2020, theory) as differentiated from ñpractice or practical activities 

within some domainò (Chandler and Munday 2010-2020, 232, theory, Ginsberg 1955), 

and characterized as ña plausible or scientifically acceptable general principle or body of 

principles offered to explain phenomenaò (Merriam-Webster Dictionary (Academic) 

2012-2016, Oxford English Dictionary 2011-2022). ñIn natural science and social 

science,ò a theory is ña set of formal, testable hypotheses or propositions designed to 

explain some phenomenonò (Chandler and Munday 2010-2020, theory). 

Theory theorists often suggest that the theories should be causalðaddress 

relationships between phenomena and be predictive (Wacker 1998, Sutton and Staw 

1995, Whetten and Rodgers 2013, 850). More restrictively, per Wacker, a ñtheory must 

have four basic criteria: conceptual definitions, domain limitations, relationship-

building,ò and predictions (factual claims)ò (Wacker 1998, 361 & 363, 361 & 363). Still, 

ñsome scholars see theory as the answering of any question, while others focus on 

óprocessô questions pertaining to how something happenedò (Whetten and Rodgers 2013, 

850); an explanation of ñthe connections among phenomena, a story about why acts, 

events, structure, and thoughts occurò (Sutton and Staw 1995, 378). Thus, it is about 

ñhow and why specific relationships lead to specific eventsò (Wacker 1998, 364). In 

psychology, at one extreme, theories only need to ñsatisfy [a] basic requirement é with 

respect to the integration of data or generation of testable predictionsò (Sills 1968, 189). 

ñGeneral theories operate like paradigms - broad explanations that might help 

explain a variety of different outcomesé Specifically, general theories are intended to be 

applied, not systematically tested and improvedð except to clarify boundary conditionsò 
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(Whetten and Rodgers 2013, 850-851). In contrast, middle-range theory (ñmodeling-as-

theorizingò) works to answer a specific question with an explanationðusually about 

what causes what and why. They address X causes Y, articulating why answers and the 

subsequent development of general theories (Whetten and Rodgers 2013, 851-855). Other 

disagreements include ñwhether a model and a theory can be distinguished, whether a 

typology is properly labeled a theory or not, whether the strength of a theory depends on 

how interesting it is, and whether falsifiability is a prerequisite for the very existence of a 

theoryò (Sutton and Staw 1995, 371). 

Wacker (1998, 361) clarifies: ñto be good theory, a theory must follow [Popperôs] 

virtues (criteria) for ógoodô theory, including uniqueness, parsimony, conservation, 

generalizability, fecundity, internal consistency, empirical riskiness, and abstractionò ; 

yet, ñit is impossible for a theory of social behaviour to be simultaneously general, simple 

or parsimonious, and accurateò20 (Thorngate 1976, 406). While a common belief is that 

ña theory cannot [be] acceptable unless it generates predictions of new laws or relationsò 

(Ginsberg 1955, 236), a theory, Skinner holds, ñis any explanation of an observed fact 

which appeals to events taking place somewhere else, at some other level of observation, 

described in different terms, and measured, if at all, in different dimensionsò (Ginsberg 

1955, 239). 

ñNot all theories proposed by scholars are equally worthwhile. The value of a 

given theory is judged by the extent to which it explains an important phenomenon 

satisfactorily, organizes knowledge, predicts certain outcomes, focuses research efforts, 

 

20 ñOrganizational scholars, like those in other social science fields, are forced to make tradeoffs between 

generality, simplicity, and accuracy (Weick, 1979) and are challenged by having to write logically 

consistent and integrated argumentsò (Sutton and Staw 1995) 
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and excites inquiryò (Frey, Botan, and Kreps 2000, 32). ñA prized property of theories of 

all kinds is that of generality, of applicability or least relevance to a wide range of 

circumstances and situationsò (Grattan-Guinness 2011, 21)ðñthought that makes 

something comprehensibleò (Thinkmap 2012-2022, theory) or is ñmore logically 

coherent and economicalò (Ginsberg 1955, 234). 

2.4.2.2  Identifying KM Theories 

For Hazlett, McAdam, and Gallagher (2005, 32) (in seeking common KM theory 

via paradigms), ñtheory is defined óas those activities by which the theories and models 

used to describe, explain, and predict the behaviour ...ô in the field are developedò (Van 

Gigch & Pipino, 1986, pp. 72-73, per Hazzlett, McAdam, and Gallagher, 2005, 32-33). 

This is supported in the literature, which often seems predisposed to raise the topic of the 

theory of knowledge management without suggesting any actual KM theories. KM theory 

works often discuss the theory of or about KM, not a KM theory. Sometimes articles on 

theory address frameworks (Hahn and Subramani 2000), or knowledge categories, value, 

and needs identification (Aktharsha 2011, 103). To Dalkir (2011 l. 0012-11 & l. 0745-

746), theory is ñunderlying methodologies for knowledge management design, 

development, and implementationò and equates frameworks, theory, and models. Sillince 

(2007) mentions the resource-based view of the firm, social capital theory, activity 

theory, and institutional theory in discussing KM. All address knowledge or KM, but 

none are KM theories. 

For the discussion in the following paragraphs, ñpossible theoriesò are ones that 

are predictive, prescriptive, or descriptive and suggest how to manage knowledge or have 

other theoretical theory perspectives about KM: 1) have cause and effect or other 
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predictive aspects; 2) have testable boundary conditions; or 3) are about the management 

of knowledge, not knowledge, organizational learning, etc. Crane (2013), Despres and 

Chauvel (1999), Geisler and Wickramasinghe (2015), Dalkir (2011), and literature 

searches, in that order, contributed to the initial identification of theories for this section 

and formed the basis for this non-exhaustive examination of KM theories.  

Referencing work by Heisig (2009) and (Despres and Chauvel 1999), Craneôs 

(2013, 2) summarizes: 

For instance, in his review of 160 KM frameworks and theories, Heisig 

(2009), while finding commonalities amongst some KM success factors, 

finds no such consensus over the nature of knowledge. [Earlier,] Despres 

and Chauvel (2002) count 72 different KM theories, reporting scant 

agreement over the nature of knowledge, but a broad consensus that 

people are the cornerstone of KM, with most treating knowledge work as 

social action. 

Of the 32 KM theories she reviews to build on the social action basis for her 

discourse theory (Crane and Bontis 2014), more were selected to include in this review 

than from any other source. Crane distributes them based on the kind of knowledge they 

address in two dimensions: organizational versus personal knowledge and knowledge as 

object versus knowledge as social action (see Figure 2-19). However, some of these are 

more theories of knowledge than KM. In contrast, Jasimuddin (2012, 100-109) indexes 

no theories, yet discusses four theories of (organizational) knowledge: Polanyiôs, 

Nonakaôs, Spenderôs, and Blacklerôs - the last three of which are listed as theories of KM 

in Crane (2013). Hasnainôs (2012) taxonomy of knowledge theories provides a literature 

review and can be used as one basis for asserting that a theory is a knowledge theory 

versus a KM theory. Craneôs (2013) focus on knowledge categorization and observations 

of Nonakaôs interpretation errors of Polanyi provides another perspective. 
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Figure 2-19: Craneôs taxonomy of KM theory 
Note: Focused on kinds of knowledge and pertinent to discussing Nonakaôs Spiral. 
Source: Extracted from Crane (2013). 

While Crane does not evaluate any theories that treat knowledge mainly as an 

object, Sisson and Ryan (2015; 2016m; 2017a) (section. 2.1) start by looking at 

knowledge as an object and organize knowledge attributes along those line in their 

knowledge concept maps. 

This authorôs research into KM theories (Figure 2-20) distributes them topicallyð

in terms of people, technology, organizational learning, and organizationalða less 

contextual distribution than Despres and Chauvel (1999). In this figure, the short names 

displayed may be this authorôs or othersô abbreviation or personal categorization. By 

example, Creative Abrasion was named by Crane (2013). What is also different is 

categorizing the suggested theories as KM, KM contextual, or not KM, i.e. theories on 

knowledge, learning, etc. Theories identified as contextual address a perspective on part 

of the KM domain, such as knowledge creation. Theories that purport to be 
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comprehensive KM theories, but at odds with many opposing theories, (such as Techno-

Centric), are also designated contextual. Theories more about knowledge are not 

identified as KM theories nor are those that are more like frameworks, models of 

knowledge processes, or maturity models. Some theories exclude others that offer 

opposing views, other theory authors present a non-exclusive viewpoint of KM domain 

theories. 

 

Figure 2-20: Topical disposition of KM theories 

 

Polyaniôs (1966) article about knowledge is interpreted differently (Polyani 

(1966), per Jakubik 2011), Tsoukas (2011), Crane (2013), and Geisler and 

Wickramasinghe (2015). The idea that all explicit knowledge has tacit components 
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resonates with this author.21 Polyaniôs theory in a snapshot is about ñwhat AND aboutò 

(upper right corner of Figure 2-20. Tsoukas and Vladimirou (2001, 457) categorize 

knowledge as skillful learning and Gourlay (2006) sees knowledge as how and thatð

procedural and declarative like psychology. All these ñtheoriesò are more about 

knowledge and are bundled under the ñwhat AND aboutò oval in in Figure 2-20, which is 

greyed out to indicate that it is not a KM theory. 

2.4.2.3  Organizational Learning KM Theories 

This author postulates two theories reviewing Choo (2002): Knowing Cycle and 

KM via OL. Like Choo, Wengerôs (2000b) Modes of Belonging are organizational 

learning theories related to KM, but not KM theories. Grant (1996b, 109) addresses the 

knowledge-based firm theorizing the ñfirm is ... an institution for integrating knowledge.ò 

Grant (1996b, 109) supports the integrating idea. None are KM theories. 

Surprisingly, Crossan, Lane, and Whiteôs (1999) organizational learning article 

can be seen as a KM theory. Four processes across three levels of organizational learning, 

P4L3, is a KM theory for organizational learning. KM, in the organization, involves 

intuiting, interpreting, integrating, and institutionalizing, which can apply in non-

organizational settings as well. 

Crane and Bontisôs (2014) Discourse theory sits on the boundary between 

organizational learning and organizational, and is seen as a contextual theory related in 

proximity to Brown and Duguidôs (1998) Dialectical Thinking (on the boundary with 

technology), which is not a KM theory. 

 

21 Sisson and Ryan (2015) address this idea as a tacit-explicit range; one of many knowledge attribute 

ranges. 
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2.4.2.4  Organizational KM Theories 

The reviewed organizational learning KM theories are at the left and upper right 

of Figure 2-20. Half of those on the left overlap with a people-centric view, and those on 

the right that tie in with the knowledge transfer ideas of Nonaka and Choo (2002). 

On the left of Figure 2-20, Intellectual Assets (Capital) (Despres and Chauvel 

1999), Self-Regulation (Ehin 2008), and Collective Competitive (Spender 1994) are not 

KM theories. Knowledge Viewpoints (Jakubik 2007), while not a KM theory, is partly 

organizational. Protectability (Liebeskind 1996), Coopetition (Loebbecke and Angehrn 

2011; 2012), Reciprocity (Boisot 2002, 76, Bukowitz and Williams 1999, 194-195), 

Creative Abrasion (Leonard and Straus 1997, Crane 2013), and Marxist (Rikowski 2007) 

(who suggests KM implements intellectual labor oppression) are all contextual KM 

theories. 

On the right in Figure 2-20 the contextual KM theories of Relative Efficiency 

(Rose 2007, Leonard 2006) and Repository Reuse (Markus 2001) are related to the 

transfer function of Chooôs (2002) knowledge processes: creation, transfer, 

transformation, and conversion, which is related to Nonakaôs dynamic spiral concept. 

Rose (2007, 218) suggests that organizational knowledge might be measured using 

thermodynamic approaches. He names four processes: 1) conductive, 2) convective, 3) 

radiation (all transfer mechanisms), and 4) creation processes mapped to two 

organizational architecture features: organic and rigid. Leonard (2006, 63-4) suggests 

explicit forms have the potential to ñtransfer [more] significant amountsò of information 

than tacit ones. 
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On the boundary, with organizational and people-centric aspects, are Orgna-

People (Organizational-People) theories. Four Quadrants (Spender per Jasimuddin 2012, 

106-107), Shared Context (Crane 2013, Rai 2011), Activity Systems (Blackler 1993), 

Spiral Interactive (Global Structure versus Local) (Bathelt, Malmberg, and Maskell 2004, 

Moodysson 2008), and Organizational Knowledge (Tsoukas and Vladimirou 2001) are 

not KM theories. Connectivity and Interactivity (Carayannis 1999), Relationships (Ichijo 

2007), and Personal KM (PKM) are contextual KM theories. Craneôs (2013, para 3.1) 

view that Grantôs (1996b) view of the firm as institutionalizing know puts PKM in the 

people section, as does the word personal. Tsoukas (2011) addresses organizational 

perspectives while (Boisot 2002) has both the personal and organizational aspects. Four 

Functions (Earl 1998 per Despres and Chauvel 1999, 10-12) and Articulated Transfer 

(Hedlund 1994 per Despres and Chauvel 1999, 7-9) are KM theories. They address 

organizational knowledge creation, protection, and leverage and can be extended to 

groups and individuals. The Articulated Transfer theory addresses articulated and tacit 

knowledge assimilations via individual, groups, organization, and inter-organizational 

groups in terms of individualized processes that lead to articulated and tacit knowledge 

disseminations. 

2.4.2.5  ñCentricò KM Theories 

By their names, the ñPeople-Centric,ò Technology-Centric (Geisler and 

Wickramasinghe 2015, 44-45) Social-Centric (Razmerita, Kirchner, and Sudzina 2009), 

Socio-Technical (Lytras and Pouloudi 2006), and Orgna-People theories are contextual 

KM theories. 
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2.4.2.5.1  People-Centric KM Theories 

ñNonakaôs people-centric knowledge spiral (Nonaka 1994b, Nonaka and 

Nishiguchi 2001) is the most widely used framework for knowledge creationò (Geisler 

and Wickramasinghe 2015, 44). The well-known dynamic knowledge creation (transfer) 

transformation spiral theory (Nonaka 1991, Nonaka 1994b) is a contextual KM theory. 

Nonaka extended the overall concept with components and processes (Nonaka and 

Toyama 2005, 423) and phronetic leadership (Chen and Huang 2013), calling it a process 

theory in 2008 (Nonaka, Toyama, and Hirata 2008). (Jakubik 2011, 378) The tacit and 

explicit attributes of knowledge on which these are based trace back to Polanyi 

((Jasimuddin 2012, Geisler and Wickramasinghe 2015) with articles in the literature 

taking exception to interpretations of Polanyi (Tsoukas 2011, 456-458, Crane 2013). 

Spenderôs people-centric model, however, ñdifferentiates between individual and 

social dimensions of knowledgeò (Newell et al. 2002 per Geisler and Wickramasinghe 

2015, 44) while bringing the ideas of conscious, objectified, automatic, and collective 

knowledge (Jasimuddin 2012, 106). Blacklerôs people-centric approach provides ñthe 

location of knowledge.ò Knowledge can exist in several forms ñthat span the continuum 

of tacit to explicit knowledge.ò ñKnowledge types suggested by Collins (1993), [include] 

embrained, embodied, encultured, embedded and encoded.ò (Blackler 1995, 1022-1023) 

Knowing ñis mediated, situated, provisional, pragmatic and contested and constructedò 

(Blackler 1995, 1021). (Sisson and Ryan 2017a) These are knowledge theories, not KM 

theories. 

Other potential KM theories fit in the people area. The Innovation Funnel 

(Wheelwright and Clark 1009 per Leonard and Sensiper 1998) and Ecosystem 
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Interactions (Jakubik 2011, 374 & 391) are not KM theories. Also, the Location and 

Constructed theories mentioned in the previous paragraph are not KM theories. Context 

Inseparable Art, which is mostly people-centric, is not one either. The Generative Dance 

(Cook and Brown 1999) and Continuous Cumulation (from Geisler 2007 per Geisler and 

Wickramasinghe 2015) are contextual KM theories: the former because it is about 

transitions between organizational knowledge and knowing (practiced vice embrained); 

and the latter because it addresses knowledge accumulation through people. 

2.4.2.5.2  Other-Centric KM Theories 

Conversational Collaboration (Lee and Lan 2007), on the boundary between 

people and technology, is a contextual KM theory. SNA for C & T (Social Network 

Analysis for Knowledge Creation and Transfer) (Buchel 2007) is another. Memetrics 

(Geisler and Wickramasinghe 2015, 57) traces back to Dawkins in 1978, and reviewed by 

Distin in 2004, addresses knowledge transferred through DNA. 

2.4.2.6  Other KM Theories 

Success Factors represented by three and four pillar models and four factors (Wiig 

1993, Calabrese 2000 , re: Stankosky 1999), Heisig per Jakubik 2011) are contextual in 

that they address KM from a success perspective, but otherwise are more comprehensive 

and shown as theories in Figure 2-20 as is Complex Ecology (Snowden 2002, Dalkir 

2011l. 1060) which addresses ñthe natural flow of knowledge ... different states, with 

different rules, expectations and methods of managementò (Snowden 2002). Calabrese 

(2000) is useful as a ñmacro howò (Table 6-2, observation 17). Based on research of 

small and medium sized Malaysian enterprises, Valaei, Nikhashemi, and Javan (2017, 

570) suggest a unified theory that looks at organizational factors (culture, structure, 
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technology utilization, and transformational leadership) to enable KM activities 

(acquisition, conversion, applications, and protection). 

Intezari, Pauleen, and Taskin (2022, 516, 517 & 531), with a limited literature 

review, state, ñalmost four decades after the emergence of knowledge management (KM) 

as a discipline, KM theorizing still seems to be fragmented and lacks strong unifying 

theories,ò and ñthis paper supports the process of foundational theory building in KM by 

arguing for an organizational knowledge-culture-based view of unified knowledge 

processes.ò They present a model with culture at the center acknowledging ñone 

limitation of the model is the sole focus on organizational culture.ò 

2.4.3  KM Principles 

Numerous, somewhat unique KM principles have been offered in the literature 

(Davenport 1996; 1997, Allee 1997a, Calabrese 2000, Luen and Al-Hawamdeh 2001, 

Wagner, Cassimjee, and Nel 2002, 52-53, Mohamed, Stankosky, and Murray 2004, 

Smith, McKeen, and Singh 2006, Misra 2007, Weber 2007, Jakubik 2011, and Reed et al. 

2014) and on the internet ((Scheitle and Steele 2003/4, Grey 2006, Snowden 2008, 

Gurteen 2009, Young 2009, Haque 2012, Milton 2012; 2015a, Mar 2013, Dale 2015). Of 

the over 100 principles inventoried by the author of this dissertation (a non-exhaustive 

list), early agreement was sparse. Derived commonality was interesting overall in terms 

of specificity and breadth. Rendering them to attain a more intelligible, integrated mental 

model, as was done for KM theories in the previous section, would be more complex and 

is deferred for later research. 
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2.4.3.1  What is a Principle? 

Stated principles can be fundamental truths but, in practice, often tend to be 

touted as broad generalizations (perhaps platitudes) rather than the categorical statements 

they are, which their authors hope will also be generally accepted. ñA principle will  often 

be put forward as an allegedly obvious truth from which to derive further truthsò 

(Teichmann 2005). Young (2009) asserts ñ[an unspecified22] dictionary definition of a 

principle is a ófundamental truth or law as a basis of reasoning or action.ôò However, 

dictionaries collectively lean towards defining a principle as ña basic generalization that 

is accepted as true, and that can be used as a basis for reasoning or conductò (Thinkmap 

2012-2022, principle). Generally,23 principles fit into three categories: elementary, 

doctrine and rules, or morals (Waite 2012, principle). 

Moralistically, a principle can be standards (which might explain), guides, or both 

(Ridge and McKeever 2016). Merriam-Webster (2013-2022b, principle) clarifies that 

ñprinciple applies to any generalization that provides a basis for reasoning or a guide for 

conduct or procedureò while ñin more common current usage, it implies a principle 

universally accepted or regarded as worthy of acceptance rather than one necessarily 

true.ò 

A principle is ñsomething first in a certain ORDER, upon which anything else 

follows.ò ñIn each science and art, besides the first principles basic to the whole 

discipline, there are other principles proper to particular kinds of things included in the 

general subjectò (Kane 2003, 715). Principles are timeless, changeless, universal, and 

 

22 TheFreeDictionary By Farlex (http://www.thefreedictionary.com/principle) has ñ4. A fundamental or 

general truth or lawò and in another section ñ3. ... basis of conduct or management.ò 
23 Oxford English Dictionary (2011-2022, principle) lists ñ5. A motive force in a machine.ò 

http://www.thefreedictionary.com/principle
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scalable (Young 2009). KM principles found so far appear to often be subtopics of the 

general subject.  

This dissertation will discuss suggested KM principles with regards to their 

history and consistency. 

2.4.3.2  Reviewed KM Principles 

Academia began presenting ideas about general KM principles Davenport (1996; 

1997), and Allee (1997a). Al lee (1997a) advertises ñ12 principles of knowledge 

managementò but labels them ñprinciples about knowledge.ò Ten of the 12 offer 

additional perspectives on KM. Davenportôs 10 principles and Alleeôs 12, together, 

provide 22 to consider. In looking at police as an example of KM in the public sector, 

Luen and Al-Hawamdeh (2001, 317 & 315) begin an era in which practitioners suggest 

principles in their context mentioning ñgetting police management and police officers to 

recognize the value of knowledge and knowledge sharing.ò They suggest ñefficient 

organization of knowledge and the corresponding knowledge documentsò as a success 

factor. Leadership, Organization, Technology, and Learning from Calabreseôs (2000) 

Four Pillar Model are also suggested as success factorsða KM principle (Mohamed, 

Stankosky, and Murray 2004, 128-130). Scheitle and Steele (2003/4)) (2003 as modified 

by Steele 2004) present eight principles. A small company survey by (Wagner, 

Cassimjee, and Nel 2002) developed four employee-generated guiding principles that 

relate to earlier and later principles offered: 

The first principle concerns the need for a shared definition of and vision 

for knowledge management in the company. é The second key principle 

is contained in the belief that acknowledgement of employeesô role in the 

dialogical process is accompanied by a responsibility for observations, 

descriptions, and explanations. é A third key principle is concerned with 

employeesô recognition of the importance of developing an appropriate 
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reward system that can be coupled to sharing knowledge. é The fourth 

key principle is the interdependence between the human and technology 

tracks. Wagner, Cassimjee, and Nel (2002, 52-53) 

With the publishing of KM principles on the internet, some commonality in KM 

principles begins to emerge. Smith, McKeen, and Singh (2006) offer five action-oriented 

principles (success factors), picking up Calabreseôs Four Pillar concepts of management 

and technology. Building on other work, Grey (2006) suggests an intermediate listing of 

four (top) KM principles: 1) ñChoose engagement over a repository. ... 2) Respect and 

appreciate the key role of trust & context. ... 3) Collect stories, use metaphor, 

ethnography and analogy to build inquiry. ... 4) Cultivate executive support.ò Principles 

one and two resonate as a general rule from his perspective; three is interesting but 

heavily contextual in its approach, and four is a part of the Four Pillarsô leadership pillar. 

Greyôs first principle ñChoose engagement over a repositoryò ties to Alleeôs (1997a, 2 & 

1) ñKnowledge travels via language.ò ñLearning creates emergent structures (e.g., 

communities of practiceò aligns with Alleeôs ñKnowledge seeks community.ò 

In addressing learning, Jakubik (2011, 383-4) lists (from Wengerôs 1998 

republished 2000 CoP oriented book) 13 of 15 learning principles, of which ñemergent 

structures (e.g. communities of practice)ò resonate with Alleeôs (1997a, 1 & 2) third, 

ñKnowledge seeks community.ò ñLearning is a matter of alignmentò aligns with Alleeôs 

ñHow you define knowledge determines how you manage itò; [learning is fundamentally 

experiential and social]. In addressing repository failures, Weber (2007, 334-338) lists 

seven reasons why KM systems fail and follows up with suggestions by others presented 

as 15 guideline approaches: ñSome of these guidelines impose a constraint rather than 

necessarily recommending a strategy.ò 
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Misra (2007) provided ten guiding principles for ñe-government in developing 

countriesò with an implementation checklist flavor. 

According to the copyright notice, Youngôs (2009) 23 KM principles were 

developed between 2005 and 2009. Besides the principles and Young clarifying 

principles are timeless, changeless, universal, and scalable, Young adds, ñso one can say 

that principles are óthe heart of the matter,ô the fundamental source.ò 

In addition, Youngôs suggested KM principles are collected into eight areas: 

strategy, processes, structure, systems, and tools, inter-organizational, organizational, 

teams, and individual. 

Gurteen (2009) reported that Snowden (2008) ñexpanded his 3 Rules of 

Knowledge Management to 7 Principles of Knowledge Management,ò which were 

echoed by Dale (2015). In a comment, Nick Milton affirms Snowdenôs principles, then 

clarifies in a post that he views them as supply-side principles, referring readers to his 

web page on eight demand-side principles (Milton 2012). Later, Milton (2015a) posts 

five basic principles of KM, which incorporate many of the previous suggestions (see 

Table 2-13). 
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Table 2-13: Milton's five basic principles of KM 

Principle Comment 

ñ1. KM must align with the 

business.ò 

ñShared definition of and vision for [KM]ò (Wagner, Cassimjee, 

and Nel 2002, 52); (Smith, McKeen, and Singh 2006, 120-121); 

KM strategy (Misra 2007, 9)  

ñ2. KM must include Connect and 

Collect (aka Conversation and 

Content)ò 

Repository (Mar 2013); repository failures (Weber 2007)  

ñ3. KM must address Push and Pull 

(aka supply and demand)ò 

Demand-side KM principles (Milton 2012); Supply-side (per 

Milton); KM principles (Snowden 2008, Gurteen 2009, Dale 

2015) 

ñ4. KM must address Roles, 

Processes, Technologies, and 

Governanceò 

(Wagner, Cassimjee, and Nel 2002); (Scheitle and Steele 2003/4); 

(Misra 2007, 9); (Smith, McKeen, and Singh 2006, 122); (US 

Army 2008). Governance counter ï ñNo one is in charge. ... You 

canôt impose rules and systemsò (Allee 1997a, 2) 

ñ5. KM must be embedded into the 

businessò 

ñThe essence of KM: increasing awareness é fostering learning, 

é supporting sense-makingò (Grey 2006) 
Source: Extracted from Milton (2015a)  
Note: Principles extracted from Milton (2015a). Comments developed by author. 

 

Twelve Army KM Principles (2008) are stated in the areas of People/Culture 

Dimension, Core Principles of Collaboration, Process Dimension, and Technology 

Dimension. Five are very IT-implementation oriented. Three of the four areas are the 

Mohamed, Stankosky, and Murray (2004) success areas, leaving out learning but 

emphasizing people and culture. Mar (2013) posted 14 Principles of KM that state ñwhat 

knowledge isò and ñwhat is done to itò; these begin to relate to or conflict with earlier 

stated principles. By example, Marôs ñKnowledge is Stored in A Central Repositoryò is 

in opposition to Greyôs (2006) ñChoose engagement over a repository.ò 

Reed et al. (2014) present five principles for designing knowledge exchange 

systems, which build on Scheitle and Steeleôs (2003/4, 4) ñKnowledge Sharing Requires 

a Conduit to Happen Systemically.ò All five have a connection with other suggestions 

(see Table 2-14). Reed et al. show that nearly two-thirds of evaluated themes about 

effective knowledge are about design and exchange (340). 
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Table 2-14: Knowledge exchange principles and connections 

Principle Connections 
ñ1. Designò Technology needs to be ñdesigned and implemented properlyò (Smith, 

McKeen, and Singh 2006, 120); architectural frameworks (Scheitle and Steele 

2003/4, 5) 

ñ2. Representò ñDiversity of stakeholdersò (Reed et al. 2014, 340). Representation (Weber 

2007, 336) 

ñ3. Engageò ñKnowledge Sharing Requires Trust ñ (Scheitle and Steele 2003/4, 4); 

òRespect and appreciate the key role of trust & contextò (Grey 2006)  

ñ4. Generate Impactò ñDemonstrate resultsò (Misra 2007, 10) 

ñ5. Reflect and 

Sustainò 

ñKnowledge is Sustainedò (Mar 2013) 

Source: Five principles extracted from Reed et al. (2014, 339-342)  
Note: Principles, not connections Reed. 

If repeatability is a good measure of which KM principles are generally accepted, 

then Snowdenôs (2008) seven principles would pass the test since they were affirmed by 

Gurteen (2009), Dale (2015), and Milton (in Dale 2015). However, in nine slides, Haque 

(2012, 5) summarizes KM principles from internet sources, presenting an affirmation 

analysis. Haque restates othersô assessments, including Youngôs, for criteria for 

principles. Starting with KM strategy, organizational learning, and KM processes, he 

embeds others such as ñNo re-inventing of the wheel [and] no continual repeating of the 

same mistakesò; so, there are effectively more than twelve affirmed. Stankosky (2011, 2) 

lists ten principles related to items listed in Table 2-13 and Table 2-14; among these, 

ñKM behaves differently than its designò fits as a fundamental truth. ñDesign KM from 

the top; build from the bottomò is a prescriptive KM principle. ñName your knowledge, 

and it is yours to manage,ò also Stankosky (2007a), is a powerful, previously unstated 

principle. 

Selecting and presenting principles is a complex activity. During their class on 

Collaboration in the New Virtual World, Smirnova et al. (2022, 21) point out that 

principles would need to be defined for each of the 16 cells of their collaboration ways 

matrix. 
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2.4.4  KM Definitions 

No accepted definition of KM has been adopted yet by the KM community 

(Davari, Nobari, and Rezazadeh 2015). Handzic (2001) says thatò the 

ñliterature shows that the definitions of KM vary in scope and focus 

(Handzic 2001, 3) (Shongwe 2016, 141)  

One reason for this is that there are many kinds of definitions. This section looks 

at kinds of definitions going as far back (in the analysis) as Aristotleôs four natural causes 

(Blackburn 2008-2022, causes: material, formal, efficient, final). 

Definitions can take different approaches or orientations: lexical, ostensive 

(context24) (Encyclopaedia Britannica Academic 2012-2016, definition), dictionary 

(lexical), stipulative, explicative or analyses or explanations (Belnap 1993, 115); real25, 

nominal, recursive, persuasive (Merriam-Webster 2013-2022a, real definition, nominal 

definition, recursive definition, & persuasive definition), intensional, extensional 

(enumerative26) (Matthews 2007 & 2014, intension & extension), precising, theoretical 

(Wikipedia Contributors 2012-2017, precising definition & theoretical definition), 

operational (Colman 2009-2014, operational definition) or with results, process, 

technology, or other orientations (Uriarte 2008, 13). Definitions are ñexplanations of the 

meanings of wordsò that explain the criteria for ñall the meaning that a word hasò and 

ñonly the meaningò (Belnap 1993, 115, 119)ða conservative definition 

(Hilsinger 2022) suggests ñthe first author to distinguish among data, information, 

and knowledge and to also employ the term 'knowledge management' may have been 

American educator Nicholas L. Henry.ò Henry (1974, 189, 193) says, ñBy knowledge 

 

24 (Gupta 2015) 
25 ñBy a real definition, Plato means a set of necessary and sufficient conditions that exactly determine the 

entities to which a given concept appliesò (Martinich and Stroll 2013, epistemology). 
26 (Wikipedia Contributors 2012-2017, extensional and intensional definitions) 

https://en.wikipedia.org/wiki/Knowledge_management
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management, I mean public policy for the production, dissemination, accessibility, and 

use of informationò; later using the words gathering and processing. In writing about his 

theory of Knowledge Management, Torraco (2000, 39) refers to Bassi (1997, 26) 

defining KM ñas the process of creating, capturing, and using knowledge to enhance 

[improve - Torrace] organizational performance.ò (Others repeat the words óenhance 

organizational performanceô as cited in the next paragraph.) Torraco goes on to say KM 

ñis most frequently associated with documenting and codifying individualsô knowledge 

and then disseminating it.ò McKenna (2008, 2) in saying, ñplease adopt the KM 

definition that best suits your objectives because, I assure you, everyone else will,ò shows 

the frustration with an agreement in what is KM and from a consultant with a business 

perspective. 

A popular, explicative KM definition is a mixture of know-how, know-what, and 

know-why. KM is ñleveraging relevant knowledge assets to improve organizational 

efficiency, effectiveness, and innovationò (Stankosky 2007a, 2, citing Stankosky 2005). It 

has roots in other definitions: KM is ñleveraging relevant intellectual capitalò (Kemp et 

al. 2001, 66) ñ[knowledge] assets to enhance organizational performanceò (Allee, 1997; 

Davenport, 1998; Alavi & Leidner, 2001 as cited in Mohammadi, Khanlari, and Sohrabi 

2009, 31, Stankosky 2003b) ñeffectiveness, efficiency, and innovationò (Kemp et al. 

2001, 66). Operating activities (Ryan et al. 2015) as a replacement for effectiveness, 

efficiency, and innovation is a recently suggested modification. Leveraging is good, 

implying asset management, but trusting the reader to automatically infer the strategic 

and practical aspects of knowledge management, asset management as a KM cycle, as 

well as the asset management stepsðñidentifying, ranking, inventorying, valuing, 



 

122 

 

protecting, leveraging and retiring knowledgeò (Sisson and Ryan 2017b, 346, 2017 © 

Emerald)ðmay be optimistic. Relevant is an appropriate measurement qualifier; 

however, the range of asset management activities that can assume relevant may be 

better. Intellectual needs to be changed to the word knowledge reflecting psychomotor 

and kinetic. Capital was replaced with the word assets based on a recognition that all 

useful knowledge is not capital in the proprietary sense or whatever rationale to which 

Allee, Davenport, Alavi and Leidner and Mohammadi subscribe. The words ñoperating 

activitiesò (initially replacing effectiveness, efficiency, and innovation) were developed 

during a research review discussion at The George Washington University (GWU) (Ryan 

et al. 2015). Ryanôs activities include performance. Innovation is a KM knowledge 

maturation activity and does not violate the recognition/discovery viewpoint that the act 

of creation is not KM.27 KM can enhance an environment that supports creative activities 

(discovery) or help condition consistent remembering. Innovation in the maturation of an 

idea into usefulness is KM. This historically based definition has an improvement focus 

yet forgets to capture the idea of ñsustainò for repeatability for lessons-learned with 

regards to conditioning from Sections 2.2.1.1 and 2.2.1.2. With these changes in mind, a 

lexical (dictionary) definition for the concept of KM could be knowledge asset 

management to sustain or improve operating activities. 

British Petroleumôs definition, ñknowledge management is capturing, structuring, 

enhancing and disseminating the knowledge of an organizationò (British Petroleum 2015) 

 

27 However, Uriarte (2008, 45) lists knowledge creation and capture as one of his four elements of KM as  

Rivera and Rivera (2016, 21) list knowledge creation as one of four. Yet, Nonakaôs (1994b, 17) view of 

organizational crystallization of knowledge created by individuals through integrating coupled with 

Crossan, Lane, and Whiteôs (1999, 522) intuiting, interpreting, integrating, institutionalizing helps 

separate innovation as a concept differentiated from intuit and invent or create. 
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is a good know-how definition that also can be viewed as know-what, which is missing in 

so many others. Garfield merges multiple definitional orientations into his statement, 

ñKM provides people, processes, and technology to help knowledge flow to the right 

people, at the right time so that they can act more efficiently, effectively, and creativelyò 

(Garfield 2015, April, 13). 

Not surprisingly, given the lack of clarity of what KM is and the number of ways 

definitions can be constructed, there are many more KM definitions than the era or 

generation-based descriptions previously mentioned. Uriarte (2008, 27-31) lists 2928. His 

approach is interesting because he provides three from Benjamins (2001, 3) labeled, 

results-oriented definition, process-oriented definition, and technology-oriented 

definitions. [In the next section, people, process, and technology will be mentioned as a 

KM framework (with the US Armyôs model linking people and culture (US Army 2008)). 

APQC mentions enablers of leadership, culture, technology, and measurement.] 

ñMaheshwarkar and Sohani's (2014, 2461-2) thirty-one29 definitions of KM and [a] 

summary of twenty-eight processes listing phases of KM provide other sourcesò from 

which a list of additional KM functions might be assembled.ô A quick review shows that 

none of Uriarte ôs definitions match Maheshwarkar and Sohani. A portion of both are not 

definitions not all, but provide information on opinions about KM. Dalkir (2011, l. 172) 

ñidentified over one hundred definitions from which models to test can be inferred.ò 

(Sisson and Ryan 2016b, 1084). She also mentions a no longer available blog post with 

60 definitions by APQCôs CEO (OôDell) with a preliminary categorization. Girard and 

 

28 Box 2.2 on pages 27-31 lists 32, Numbers 7 and 23, and 19 and 31 are the same except for sources. 

Numbers 9 and 10 are the same except for hyphenated re-use in one and different sources. 
29 Table 3 on page 2461 lists 32. Numbers 1 and 26 are the same, with the exception of substituting KM for 

Knowledge Management in the second. 
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Girard (2015) analyze over 100 KM definitions to determine the most common words 

looking only at words that appeared four times or more. Only one of these matches a 

Maheshwarkar and Sohani definition. Seven match Uriarte definitions, two with different 

sources.  

Milton (2015b) published a web page that analyzed over 300 crowd-sourced KM 

definitions30 in terms of web pairs. Table 2-15 presents his results. He says, ñthe matrix 

shows what we might call ódefinition clustersôò and indicates his support for them by the 

colors green, amber, and redðwith data and information pairs being least acceptable. 

Deventer, Kruger, and Johnson (2015, 204, 205, & 208) go so far as to assert that 

since 2004 ñliterally thousands of KM definitionsò were added. Their lexical analysis 

sought to ñseparate KM from other fields of interest such as DM, IM, and ICT. While 

theirs was admittedly a ñnon-exhaustive search of academic and scholarly literature,ò 

they discovered 42 different definitions between 1992 and 2006. From this authorôs 

viewpoint, the words ñknowledge, leverage, management, organisation, person and 

processò from their frequency bar chart (211 & 212, figure 2) identify potential KM 

framework elements. Only six of the 19 most frequent terms listed in Table AIV, (229), 

are activities (KM). In the text, they go on to identify ñCodify, Share, Leverage, Process, 

Organization, and Person,ò (214), information (217), and networks (216, figure 4), which 

leads them to conclude that ñKM is directly defined by People (Person and Organisation), 

Processes (Codify, Share, Leverage, Process) and Contextualised Content (Information)ò 

 

30 Milton has provided his source spreadsheet; however, it has not yet been compared to the others 

mentioned in the text. 
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(p. 217) represented by the OECD 2006 definition.31 Note that while an admirable work 

with interesting insights, this author views content as a form of knowledge, which is 

managed by KM, not KM, and may need adaption to be truly representative of KM. 

Table 2-15: Nick Miltonôs KM definitions word pairs frequency 

 
Source: Copied from (Milton 2017). See also (Milton 2015c)  

 

Table 2-16 presents some definitions based on the authorôs viewpoint of their 

orientation. It starts with Benjamins (2001) results, process, and technology 

differentiation. It continues adding people and PPT, then a culture placeholder and 

enablers. Examples of the basis for good and poor definitions (Milton 2017; 2015b) are 

 

31 ñKnowledge management involves activities related to the capture, use, and sharing of knowledge by the 

organisation. It involves the management both of external linkages and of knowledge flows within the 

enterprise, including methods and procedures for seeking external knowledge and for establishing closer 

relationships with other enterprises (suppliers, competitors), customers, or research institutions. In 

addition to practices for gaining new knowledge, knowledge management involves methods for sharing 

and using knowledge, including establishing value systems for sharing knowledge and practices for 

codifying routinesò (OCED in 2006 per Deventer, Kruger, and Johnson 2015, 226). 
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shown in Table 2-15. The last of these are definitions considering Aristotleôs four natural 

causes.32 

In looking at meaning for KM (Belnap 1993, 115), considering an outcome point 

of view, the ñcorrectò definition (definition 1 in Table 2-16) may be more like measures 

of effectiveness and efficiency. This idea is supported by one view of the USAIDôs PRH 

Framework and Knowledge ManagementðñKM is a tool to get the right knowledge at 

the right timeò (Ohkubo et al. 2013, 120). 

Defining KM is not trivial. Overall, KM definitions to date have not proven 

successful in promulgating a universally acceptable view of KM. 

Table 2-16: Kinds of KM definitions and definitional orientations 

Orientation Definition Sources 
Results ñTo have the right knowledge at the right place, at the 

right time in the right format.ò 

(Benjamins 2001, 3, 

Uriarte 2008, 13) 

Process ñThe systematic management of process by which 

knowledge is identified, created, gathered, shared and 

applied.ò 

(Benjamins 2001, 3, 

Uriarte 2008, 13) 

ñKnowledge management is the process through which 

organizations generate value from their intellectual and 

knowledge-based assets.ò 

(per Megan Santosus and 

Jon Surmacz, Uriarte 

2008, 27, per Uriate, 

Girard and Girard 2015, 

12) 

ñKnowledge management is the systematic process of 

finding, selecting, organizing, distilling and presenting 

information in a way that improves an employeeôs 

comprehension in a specific area of interest.ò 

(per University of Texas, 

Uriarte 2008, 27, per 

Knowledgepoint 

Australia, Girard 2016) 

ñKM óis the dynamic process of turning an unreflective 

practice into a reflective one by elucidating the rules 

guiding the activities of the practice ... ñ (Tsoukas and 

Vladimirou, 2001, 973, per Hazlett, McAdam, and 

Gallagher 2005, 32) 

(Tsoukas and Vladimirou 

2001, Hazlett, McAdam, 

and Gallagher 2005, 32) 

Technology ñBusiness intelligence + collaboration + search engines 

+ intelligent agents. 

(Benjamins 2001, 3, 

Uriarte 2008, 13) 

  

 

32 Per Gimbel (2011), ñAristotle identified four kinds of general truths inherent in natureò (Sisson and Ryan 

2016d, 1) - four natural (Blackburn 2008-2022, causes: material, formal, efficient, final). ñScientific 

questions-questions about the causes of events-can be questions about ... [a] thingôs material cause, the 

stuff that makes it up [components]; ... formal cause, its structure and means of internal organization; ... 

efficient cause, in other words, that which brought it about [need in table 2.16 example]; ... final cause, 

that is, the ultimate goal that the thing is moving towardò (Gimbel 2011, 2-3). 
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Table 2-16: (cont) Kinds of KM definitions and definitional orientations 

Orientation Definition Sources 
People ñThe process of connecting people to people and people 

to information to create a competitive advantage.ò - Jae 

K. Shim, Joel G. Siegel 

(Girard and Girard 2015, 

3) 

PPT ñKM provides people, processes, and technology to help 

knowledge flow to the right people, at the right time, so 

they can act more efficiently, effectively, and 

creatively.ò 

(Garfield 2015, April, 13) 

Culture  ñThe set, or mix, of concepts, theories, methods, 

techniques, strategies, and structures by which 

individuals and organizations acquire, store, manipulate, 

transact, and utilize knowledge, and the ways, means, 

and processes by which they evaluate its impacts and 

contributions.ò * 

(Geisler and 

Wickramasinghe 2015, 

166-7) 

Enablers ñ... The overall knowledge management process is 

supported by four key enablers: leadership, culture, 

technology, and measurement.ò ï American 

Productivity and Quality Center 

(Uriarte 2008, 29) 

Material Cause 

(components) 

KM has ñseven functions:ò ñaccumulate, use, refine 

(replacing reason), organize, represent, store, and 

communicateò knowledge. 

(Sisson and Ryan 2016l, 

4316, © 2016 IEEE, 

2016a, 4, 2016b, 1083) 

Formal Cause 

(structure and 

internal 

organization) 

PPC (content): ñKM is directly defined by People 

(Person and Organisation), Processes (Codify, Share, 

Leverage, Process) and Contextualised Content 

(Information).ò  

(Deventer, Kruger, and 

Johnson 2015, 203, 217, 

& 218) 

Efficient Cause 

(initiating need) 

 

ñKnowledge is the key to effective competitionò implies 

a need for KM. 

(Demarest 1997, 374) 

KM is ñcollecting and curatingò critical knowledge to be 

able to respond to epidemics. 

Synthesized from key 

messages (K4Health 

2016) 

ñKnowledge management (KM) is the process ... to 

enhance shared understanding, learning, and decision 

making.ò ï U. S. Army 

(Girard and Girard 2015, 

3) 

Final Cause 

(ultimate goal) 

KM is ñleveraging relevant knowledge assets to improve 

organizational efficiency, effectiveness, and 

innovation.ò 

((organizational 

performance) Stankosky 

2003b, 21, citing 

Stankosky 2002, 2007a, 2, 

citing Stankosky 2005). 

To enable leveraging relevant knowledge assets to 

improve operating activities. 

Multiple sources - 

synthesis, this section 
* ñKnowledge is the whole set of insights, experiences, and procedures which are considered correct and 
true and which therefore guide the thoughts, behaviors, and communication of peopleò (Beckman, 1998 
per van der Spek and Spijkervet, 1997 per Carayannis 1999, 221) 

2.4.5  KM Frameworks 

ñInterestingly, there is no one model for KM cycle agreed on among 

researchers and pioneers, but the differences between models are not 

greatò ï based on (Sallam et al. 2018) looking at KM as a cycle. 

While there are not as many KM frameworks as reviewed definitions, a multitude 

exists in terms of the words used. Frameworks can be ña skeletal or structural frameò 
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(Merriam-Webster Dictionary (Academic) 2012-2016, framework), ña hypothetical 

description of a complex entity or processò (Thinkmap 2012-2022, framework), ña 

statement of theoretical principlesò (Law 2010 & 2016, conceptual framework, Last 

2007, conceptual framework), or ñan approach to describing architecturesò (Maier, 

Emery, and Hilliard 2004, 3). In addition, Weber et al. (2002, 4) say, 

We understand a framework as a holistic and concise description of the 

major elements, concepts, and principles of a domain. It aims to explain a 

domain and define a standardised schema of its core content as a reference 

for future design implementations. A KM framework explains the world 

of KM by naming the major KM elements, their relationships, and the 

principles of how these elements interact. It provides the reference for 

decisions about the implementation and application of KM. 

KM frameworks will be discussed in three groups. The first will be frameworks 

discussed at a 2015 KM practicum course and a workshop at The George Washington 

University. The second will discuss some historical publications, and the third will 

discuss more recent publications. 

2.4.5.1  KM Practicum and Other Recent Frameworks 

Figure 2-21 displays thumbnails of a number of frameworks that surfaced during 

a 2015 World Bank/USAID experts-led, KM project management-related Practicum on 

KM (Pierce-Quinonez and Gumann 2015). 

While KM in organizations can be about process enablement and product 

enhancement, many of the organizations mentioned in the practicum, as observed through 

documents, in this course seem genuinely interested in knowledge development and 

sharing from a knowledge perspective rather than as an add-on enabler. 



 

129 

 

 

Figure 2-21: KM Practicum course extracted frameworks 
Note: Organization and relationships, author. 
Source: (Pierce-Quinonez and Gumann 2015).  

In Figure 2-21, the U. S. Armyôs People-culture, Process and Technology (PPT) 

framework (overlapping blue, red, and yellow circles with KM in the intersection) (US 

Army 2008) is directly related to the APQC model (OôNeil 2012) (yellow outside circle 

containing people-process and content-technology), which is also directly related to the 

@zbaquet model (from a course he attended) which shows culture surrounding PPT; also 

it is related indirectly to British Petroleumôs (BP) five best practices (KM Best Practice 

per BP 2015) (blue and white boxes with strategy, leadership, culture, process, and 

learning), and then GWUôs Four Pillar Model (4PM) (leadership, organization (process), 

technology and learning) (Calabrese 2000, 116). Looking at these KM frameworks makes 

it easy, as shown in Figure 2-21, to repudiate strict PPT. 
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All of the identified frameworks contain elements of the truth. Performance 

dimensions from BPôs 5 Best Practices web page (KM Best Practice per BP 2015) and 

@zbaquetôs representation of his professorôs PPT centric graphic both contain culture. 

Culture is important in organizations, not just people, so strict PPT is logically 

incomplete for KM, since culture has been acknowledged as critical (Ribiere and 

Stankosky 2005, 92). BPôs page and GWUôs Four Pillars both have leadership; BP adds 

strategy and GWU adds organization and learning, illustrating the challenge of selecting 

a single KM framework to represent KM. 

Ohkubo and Sullivanôs (2015, 4) Five Pôs Core Domains have three components 

(platform , people, and process) surrounding problem-solving, all surrounded by 

partnership. Ohkubo et al.ôs (2013, 5) KM Activities (blue and blue-green circle below 

the box) show five activities (knowledge capture, knowledge synthesis, knowledge 

sharing, knowledge assessment, and knowledge generation) surrounding four quadrants 

(products and services, training and events, publications and resources, and approaches 

and techniques). Chen, Laing, and Linôs (2010, 13) ecological model for organizational 

KM (three overlapping, gray and white circles) nest the knowledge community 

(knowledge populations represented by organizational functions) within organizational 

resources (ñstaff, process, structure and cultureò) within the external environment 

(ñpolicy, economy, industry, society and technologyò). In the modelôs Knowledge 

Community, knowledge flows through interaction, competition, evolution, and 

distribution. Separating culture from people in frameworks is supported, as is adding 

leadership. The ecological model and the 4PM both bring out organization. 
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The World Bankôs The Art of Knowledge Exchange ï eLearning (Kumar et al. 

2015) is anchored in people (via social networks, p.39) for the definition connecting the 

(4PM) learning pillar, PPTs, and othersô ñpeopleò dimension and the ñgenerateò step in 

the USAID model. Due to the need to log in on found web pages, an (evidently) less 

public emphasis is third world knowledge hubs based on a community of practice model 

(World Bank Group 2015-2017). The basic USAID model (Varies 2017) has a process 

framework (generate, capture, share, and apply), which is included in the k4Health model 

(USAID 2016) (blue figure with six graphic thumbnails creating, sharing, applying, 

communicating, measuring, organizing and storing). K4Health/USAIDôs Guide to 

Monitoring and Evaluating KM in Global Health Programs (Ohkubo et al. 2013, 5) 

(bluish teal circle with four teal quadrants and circled by words) sees products and 

services, publications and resources, training and events, and approaches and techniques 

as four quadrants around which knowledge generation, capture, knowledge systems, 

knowledge sharing, and knowledge assessment occur. Generation, capture, share, and 

apply are the four main parts of the related USAID framework. 

The NASA Knowledge Map uses different categories: case studies/publications, 

face-to-face knowledge services, online tools, knowledge networks, lessons 

learned/knowledge processes, and search/tag/taxonomy tools (Bonilla 2016). Nonakaôs 

knowledge spiral (Figure 2-21, enablers graphic with socialization, internalization, 

combination, and externalization quadrants) is a widely recognized macro process 

approach to knowledge creation (Nonaka 1994b, 20)ðoften paraphrased as evolution, 

transfer, conversion, etc.ðyet rejected by others who prefer Collinsô (1993) collective-

tacit constructionism view of knowledge. Almost last in this group is a cutaway head 

https://www.usaid.gov/results-and-data/information-resources/knowledge-management-support
https://www.k4health.org/resources/guide-monitoring-and-evaluating-knowledge-management-global-health-programs
https://www.k4health.org/resources/guide-monitoring-and-evaluating-knowledge-management-global-health-programs
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(Fullan 2012) with facets of KM supporting a discussion on knowledge champions. 

Lastly, Uriarteôs (2008, 96) box on five stages of implementation in the lower right 

completes the graphic (Figure 2-21). 

Another recent model is Gaytonôs KM Maze (Gayton and Green 2015, Gayton 

2016), shown in Figure 2-22. The framework is reminiscent of GWUôs Four Pillar 

Model, which was an input, with the label education replacing learning. The colors break 

the octagon into twelve areas: eight competency areas communication/feedback, content, 

discovery/capture, ethics, law and policy, communities/collaboration, valuation, 

hardware/software, and rewards and recognition. Pinterest has a collection of knowledge 

management images, only a few of which have been addressed here (Varies 2017). 

 

Figure 2-22: Gayton's KM maze 
Source: Extracted from handout at workshop, Ariadneôs Thread - Exploring the Maze, by Annie Green, D.Sc. 
and Cynthia Gayton, J.D. September 15, 2015. (Gayton and Green 2015)  
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Common to the frameworks discussed are people, process, technology, culture, 

leadership, and organization. NHSô KM model (NHS 2016) addresses learning before, 

learning during, and learning after, an approach perhaps more in line with Dixonôs 

second era. 

2.4.5.2  Historical Views, KM Frameworks and Cycle Models 

Holsapple and Joshi (1999, 2 on academia.edu) selected and reported on ten 

frameworks, introducing their paper by summarizing five broad frameworks around 

(three) pillars (Wiig in 1993), ñcore capabilities and knowledge buildingò (Leonard-

Barton in 1995), seven processes (Arthur Anderson and APQC in 1996), three knowing 

organization processes (Choo in 1996), and five stages (van der Spek and Spijkervet in 

1997). They also introduce ñspecific frameworksò including intangible assets (Sveiby in 

1997), ñmodel of intellectual capitalò (Petrash in 1996), knowledge conversions (Nonaka 

in 1994), knowledge transfer (Szulanski in 1996), ñmodel of knowledge management 

process ... in a consulting firmò (Alavi in 1997) (p. 3). Weber et al. (2002) suggest KM 

strategies: human and social KM issues, KM organization, KM processes, KM 

technologies, KM leadership, KM performance measurement, and KM business cases 

and implementation. Their list of references does not include any of the ten from 

Holsapple and Joshi; although, they do include some of the same authors or models. 

Terms from frameworks not visually identified in the TechChange course results, 

but presented in publications selected by this author, are shown in Figure 2-23. None of 

these are from the sources in the preceding paragraph. The terms highlighted in the figure 

were mostly extracted from KM cycle models of six authors reviewed by Dalkir (2011, l. 



 

134 

 

472-5819) and her suggested model. It displays them differently from previous 

visualizations. 

 

Figure 2-23: Inputs from selected frameworks and KM cycle models 

 

Figure 2-23 displays processes in four columns. KM begins with a response to an 

interrogative stimulus which may be triggered by one of the Eight Ways to Learn (Sisson 

and Ryan 2016c, 1144 & 1147, figures 1 & 4)). In this model, it may generate a search 

activity, that is mentioned in three models (Wiig 1993, McElroy 1999, Bukowitz and 

Williams 1999); Burkowtiz and Williams mention discovery; Wiig and McElroy mention 

retrieve. Creation is shown at the bottom of this center column of activities; it is not a 

KM activity, but close to externalize (also Wiig 1993, but not modeled in this figure, 

Nonaka 1994b). The terms occurrent, intuit, and epiphany are shown below 
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discover/retrieve, while invent, innovate, and tailor are shown nearer the bottom, related 

to create. 

Discover/retrieve kicks off research, select, refine, and use/reuse. Use is 

mentioned by Wiig (1993, 53) and refine is mentioned by many (Meyer and Zack 1996, 

Bukowitz and Williams 1999, McElroy 1999, Wiig 1993, Dalkir 2011). Use/reuse 

connects to leverage in an asset management cycle whose retire (Bukowitz and Williams 

1999, Dalkir 2011) and assess (Bukowitz and Williams 1999) terms are all that are 

specifically identified by the five referenced models. Asset management, the ñstrategic 

and systematic process of operating, maintaining, upgrading, and expandingò assets, is 

common to many disciplines, including Transportation Asset Management.33 It includes 

identifying, ranking, inventorying, valuing, protecting, leveraging, and retiring,34ðany 

kind of asset. Ranking is a term, added by the author used to identify the process of 

scaling down the number of items to be addressed, by example, eliminating pencils in 

property management usage.35 For KM, Stankoskyôs (2007b) persistent question, 

reflected in the cited article, about whether an organization can name its knowledge 

assets suggests the identify step might include or be preceded by naming. 

 

33 Asset Management Overview. 2007. Asset Management Overview. Federal Highway Administration, US 

Department of Transportation: The Federal Highway Administration. p. 4. 

http://permanent.access.gpo.gov/LPS106212/LPS106212/www.fhwa.dot.gov/asset/if08008/assetmgmt_o

verview.pdf. 
34 A KM knowledge asset management process includes identify (Wood 2002, 25, per Malhotra in 2002, 

Ternes 2011, 3, Cho, Cho, and McLean 2009, 269), rank, inventory, value, protect (Miller et al. 2007), 

leverage (Schwartz and Te'eni 2011, 1100), and retire (Dalkir 2011, l. 621-523). Rank is required for 

(preliminary) importance so that inventory activities are more relevant, and valuation (non-trivial) is 

restricted to relevant, inventoried (now countable) assets. Leveraging includes reuse of sustainment 

information as well adaption for increased effectiveness, efficiency, and innovation. 
35 ñSince it is impossible to consider all critical knowledge areas in organizations of any size, managers are 

first interested in finding the critical knowledge areas that need immediate and high priority attention. 

Identification of, and management attention to, these critical knowledge functions are very important to 

the health and survival of the organizationò (Wiig 1993, 60). 
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Validation (Wiig 1993) is related to refine. Refine leads to externalize and the left 

column of activities, from the bottom up, codify (Wiig 1993, Dalkir 2011) and capture 

(Meyer and Zack 1996, McElroy 1999, Wiig 1993, Dalkir 2011), store (Meyer and Zack 

1996, Wiig 1993), and broadcast (McElroy 2002b). Personalize is an output of codify in 

this input collections model and as ties to presentation in the Meyer and Zack (1996) 

model. Build (Dalkir 2011, Bukowitz and Williams 1999, Wiig 1993), accumulate 

(Dalkir 2011, Bukowitz and Williams 1999), pool (McElroy 1999), integration (Wiig 

1993), and presentation (Meyer and Zack 1996) are activities related to the four 

generalized functions in the left column, which include integration (Wiig 1993) 

Evans, Dalkir, and Bidian (2015) present a new knowledge development cycle 

and a KM definition, Heisig (2009) presents framework summary words, and Grant 

(2011) extracts the most influential words in journals. These are summarized in Table 

2-17. 

Table 2-17: Other models 

Heisig (2009, 

9-10) 

Evans, Dalkir, and Bidian (2015, 91-92 & 85) 

Grant (2011, 127-128) Knowledge 

Management Cycle  
Definition 

Summary of 

ñanalysis of 

160 

frameworks 

through 2003. 

Based on 6 sources discussed in historical 

overview: Wiig (1993), Meyer and Zack in 1999, 

Bukowitz and Williams (1999), (McElroy 2003) , 

Dalkir (2011), and Heisig (2009). 

ñAnalysis of óthe most 

influential words in each of é 

the five most highly rated KM-

related journals since the 

inception of each to mid-2010.ò 

Use Use Apply Use 

   Analysis 

Identify Identify (or)   

Create Create   

Acquire  Acquire  

Share Share Share Share 

Store Store   

 Learn  Learn 

 Improve   

  Renew  

  Organize Organize 

  Sustain  
Source: Terms from (Sisson and Ryan 2016b, 1083, table 1). Quotes added from related text and 
sources. Extracted four columns from table 1, Sisson and Ryan (2016b)  
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2.4.5.3  Recently Published KM Framework Discussion 

Shongwe (2016, 142-145) lists and then summaries twenty KM lifecycle 

frameworks (see Figure 2-24 for most frequent words). Most have already been 

mentioned. He analyzes them and proposes knowledge transfer, storage, application, 

creation, and acquisition as his framework. This bears a reasonable resemblance to 

accumulate, use, communicate, and store with organize and represent operationalized 

functions not included and creation (recognize) as the Unified Theory of Knowledge 

Management cycle kickoff state. 

 

Figure 2-24: Dominate KM lifecycle frameworks words 
Source: Constructed from updated list based on Shongwe (2016, 142, table 1) 

Others continue to suggest KM framework elements for general or context-

specific situations. For a ñministry of religious affairsò (Sensuse and Rohajawati 2013, 1 

& 26) suggest knowledge processes identify, create, store, share, and apply surrounded 



 

138 

 

by vision/mission. They, in turn, are surrounded by learning and innovation, then 

capacities leading to results, such as growth. Ali and Avdic (2015) suggest a framework 

for rural areas that includes KM elements: knowledge sharing, storage, and creations 

processes, including ñTai Chi principles and practices.ò Swain and Lightfoot (2016, 624 

& 631) suggest cross-cultural awareness, ñcreativity: open development awareness for 

creativity,ò and ñmotivation: knowledge sharing for collaborative decision making.ò 

Salzano et al. (2016) apply a KM framework to clinical development, taking us back to 

people, business process, content, and technology on a base of culture and continuous 

improvement. (Lyu, Zhou, and Zhang 2016) Yin, Yiu, and Pun (2014, 320, figure 1) 

suggest a senior management leadership, KM processes, people development, continuous 

improvement, and results orientation framework. 

2.4.5.4  Summary of KM Frameworks 

The discussion demonstrates the lack of a ñwell-integrated frameworkò 

(Holsapple and Joshi 2004) or ñconsensus on terminologies to describe the activitiesò 

(Spender, 2006; Debbie, 2006; Wong and Aspinwall, 2006)ò (Beesley and Cooper 2008, 

49) as mentioned in the Problem Statement in Chapter 1. 

2.4.6  KM Maturity Models (KMMMs) 

Some authors prefer five levels like the SEI capability maturity model (Bate et al. 

1995). 0thers prefer three, four, six, or seven. 

Pee and Kankanhalli (2009), Khatibian, Pour, and Jafari (2010), and Kuriakose et 

al. (2010) represented a potential coalescing point for Knowledge Management Maturity 

Models (KMMMs). Pee and Kankanhalli (2009, 11-14) and Khatibian, Pour, and Jafari 
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(2010, 57)36 present two divergent approaches after reviewing a dozen KMMM articles 

from a Capability Maturity Model (CMM) perspective. Kuriakose et al. (2010) 

morphologically analyze fifteen. Pour, Manian, and Yazdani (2016) continue with a 

literature review referencing Lee and Kim (2001) who trace back to Grant (1996a) This 

dissertation builds on these and more recent authors in its table presentation of KMMMs 

presented at the end of this section. 

Pee and Kankanhalli (2009) and Khatibian, Pour, and Jafari (2010) very similarly 

categorized models as CMM and non-CMM based, with two of these based on KPAs as a 

direct input to their model (Khatibian, Pour, and Jafari 2010, 57). Table 2-18 reproduces 

identified CMM and nonCMM-based KMMMs from Khatibian, Pour, and Jafariôs table 1 

in their article and mostly mentioned by Pee and Kankanhalli (pages 10-14). Khatibian, 

Pour, and Jafari also identify the P-CMM aimed at critical success factors rather than key 

process areas as an approach for consideration, which they use going forward. Neither 

addressed Hsieh, Lin, and Lin (2009) although it is included in Table 2-18. 

  

 

36 Although Pee and Kankanhalli published in June 2009, the Khatibian, Tahmoores Hasan Gholoi, and 

Hasan Abedi; January 2010 article is the only one of the two that resolves in Gelman Library article 

searches. Both articles are consistent in their basic categorization of ten prior KMMMs. Both missed 

Hsieh, Lin, and Lin (2009); however, that probably can be accounted for in the time from submission to 

publication. Their  ñ68 KM activities, and 16 key areas (KAs)ò might have contributed to Khatibian, 

Pour, and Jafari's (2010) analyses. 
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Table 2-18: CMM and Non-CMM-based KMMMs* 

CMM-based KMMM Feature 
Siemensô KMMM (Ehms and Langen 2002)  Base of this model is KPAs 

Infosysô KMMM (Kochikar 2000)  

KPQM (Paulzen et al. 2002)  

KMCA (Kulkarni and Freeze 2004)  

Non-CMM-based KMMM  

KPMG Consultingôs Knowledge Journey (Parlby 2000) Base of this model is KPAs 

Klimkoôs KMMM (Klimko 2001)  

Vision KMMM (Weerdmeester, Pocaterra, and Hefke 2003) (V-KMMM 

Pee ...) 

 

TATA Consultancy Servicesô 5iKM3 KMMM (Mohanty and Chand in 

2004) **  

 

WisdomSourceôs K3M (WisdomSource 1998)  

Stage of Growth (Gottschalk and Khandelwal 2004)  

P-CMM-based KMMM  

STEPS: Start-up/Take-off/Expansion/Progressive/Sustainability 

(Robinson et al. 2006) 

Base of this model is CSFs 

Source: Slightly updated Khatibian, Pour, and Jafari (2010, 57), table 1 with Pee and Kankanhalliôs 
(2009, 15, table 7) Stage of Growth KMMM added. Pee and Kankanhalliôs (2009) Pee, Teah, and 
Kankanhalli (2006) reference or discuss most of the models listed above. Their G-KMMM model was 
not added to table 2-19. Neither has Khatibian, Pour, and Jafariôs (2010, 68, figure 4) puberty model 
implied name of figure 4, mentioned 4 times in conclusion. 
*ñ  Accordingly, [further] investigation of these models (as included in Tables II-IV) has driven us to the 

conclusion that the present knowledge management maturity, models are founded on key process 
areas (KPA)ò (Khatibian, Pour, and Jafari 2010, 58). 

**  Not located: Mohanty, S. K., & Chand, M. (2004). 5iKM3 Knowledge Management Maturity Model 
for Assessing and Harnessing the Organizational Ability to Manage Knowledge. TATA Consultancy 
Services. 

Khatibian, Pour, and Jafari (2010, 58) describe the ñmost outstanding 

characteristicsò of the CMM, non-CMM and PCMM based KMMM in their table 4 and 

conclude that: 1) ñeach model only refers to a limited number of KPAsò; 2) benchmarks 

are not provided; 3) priorities are not addressed. They use this as the rationale for 

constructing a new model, which will look at key success factors and address these 

limitations. Table 2-19 lists information presented in Khatibian, Pour and Jafariôs tables 2 

and 3 of KPAs for CMM and non-CMM based KMMMs and critical success factors from 

table 5 (as confirmed in the research - tables 6 and 7) for the newly developed model. 

Two of Khatibianós factors, information technology and human resources, are KM 

implementing and supporting disciplines. Strategy and leadership are management 
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related. Indicators for Khatibianós factors include change management. Technology and 

information technology from Khatibian and the other models imply the use of 

engineering. The environment is mentioned for the models, and communication can be 

inferred from some of Khatibianós indicators. Organization and organization structure are 

similar. 

Table 2-19: KPAs, KMMMs, and related factors 

KPA KMMMs Factors 
People Infosysô KMMM ; KPQM; The 

knowledge journey; 5iKM3 

Human resource 

Process Infosysô KMMM; 5iKM3 Process 

Process and technology K3M  

Technology Infosysô KMMM; KPQM; V-

KMMM; The knowledge journey; 

5iKM3 

Information technology 

Technology and Infrastructure Siemensô KMMM  

Infrastructure V-KMMM   

Staff and competencies Siemensô KMMM A Strategy; Leadership 

Knowledge structures and 

knowledge forms 

Siemensô KMMM  

Organization KPQM Organization structure 

Lessons learned KMCA   

Expertise KMCA   

Data KMCA   

Structured knowledge KMCA   

Process and content The knowledge journey  

Culture V-KMMM  Culture 
A ñSiemansô also listed Cooperation and culture, Leadership and support, 

Environment and partnerships, Process roles and organization. Strategy and 

knowledge goalsò 

Each of the Khatibian 

factors has multiple 

indicators. 

Source (Khatibian, Pour, and Jafari 2010) 
Note: This table was constructed by merging the KPAs and models in Khatibian, Pour, and Jafari (2010, 
57 & 59) tables II and III and then adding the selected factors from table V. 

However, after discussing the ñcharacteristics of an ideal KMMM,ò Pee and 

Kankanhalli (2009, 7) followed the more traditional path with 5 CMM levels and KPAs, 

settling on people, process, and technology. Hsieh, Lin, and Lin (2009) also settled on a 

five-level approach with process areas: culture, KM process, and information technology. 
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Kuriakose et al.ôs (2010, section 3.2, table 3) resulted in identifying six 

dimensions of KMMMs: context applicability, stages, assessment, validation, and key 

areas. 

Looking at KM maturity and suggesting models is an ongoing activity. Vanini 

and Bochert (2014, 221 & 225) looked at ñten northern German companieséto see if 

maturity levels can be observed in practiceò using Pee and Kankanhalliôs (2009) G-

KMMM (PPT) model. However, by 2016, Bochert, Schneider, and Wesels (2016) 

suggest their ñKielò model for evaluating sustainable KM processes. Kuriakose et al. 

(2010, section 3.2) report that Boyles et al. (2009) identified ñseven key elements[:] 

policy, human resource, training, documentation, technology, tacit knowledge, and KM 

culture. Kuriakose et al. (2010, section 3.2) present fifteen models, evaluated between 

2000 and 2009, are grouped into six morphological categories: context, applicability, 

stages, assessment, validation, key areas. 

APQCôs (Hubert and Lemons 2010, 2) present a different five-level approach: 

initiate, develop, standardize, optimize, and innovate. Hung, Chou, and Tzeng (2011) 

proposed a model to fill in the gaps in KMMM and help address critical needs faster. 

Jochem, Geers, and Heinze (2011, 377) developed a small and medium (SME) model to 

allow company preference in selecting measures. Their scale is based on an ISO 9000 

quality scale: simple, proactive, flexible, progressive, and achieves sustainable success.37 

Kulkarni and Freeze (2011, 659) suggest a model with six levels: not possible, possible, 

encouraged, enabled/practiced, managed, and continuously improved. Continuing as 

 

37 (Vanini and Bochert 2014, 229) suggest that CMM level 5 (optimizing) might not be appropriate for 

some (small) organizations as the cost might exceed the benefits. Nurtured and sustainable (Zhang, 

Shahbazpour, and Seidel 2016) as a level 5 might be a reasonable substitute. 
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shown since 2010, Khalili et al. (2012, 878 &880) developed their own set of factors to 

construct ñevaluation and calculation frameworksò (KNMTM) , as shown in Table 2-20 

with other models. 

Lotti Oliva (2014) investigated barriers and practices related to KM maturity and 

proposed a four-stage model: insufficient, structured, oriented, and integrative. Galati 

(2015) constructed a three-dimensional model (knowledge sources and KM awareness 

and adoption). Ohkubo and Sullivan (2015, slide 4) assessed the USAID, K4Health 

program with respect to KM, looking at five semi-traditional CMM formats for maturity 

model stages38 for KM function, procedure, activities, etc. overall. Their non-traditional 

stage criteria are: 1) not present, not started, 2) in-development, limited, on ad-hoc basis, 

3) standardized, formalized, not applied, 4) standardized, applied by some staff/unit, and 

5) standardized, applied completely, improved continuously. Their viewpoints are 

important as institutional practitioners. Rivera and Rivera (2016) constructed a model and 

measured enablers related to four process areas identified by Hung, Chou, and Tzeng 

(2011): knowledge creation, storage, sharing, and application, (replacing the word 

storage with transfer). 

Boyles et al. (2009) and Serenko, Bontis, and Hull (2016) reach back to Hsieh, 

Lin, and Linôs (2009) Knowledge Navigator Model and adapt, while sticking with the 

same three basic categories: culture, KM processes, and information technology. Zhang, 

Shahbazpour, and Seidel (2016) construct three maturity grids (acquisition, 

dissemination, and responsiveness) with process, technology, and culture at five different 

maturity levels (basic, association, management, standardization, and nurtured and 

 

38 ñCMM [typically] defines five levels of maturity: initial, repeatable, defined, managed, and optimizingò 

(Pee and Kankanhalli 2009, 9) 
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sustained). These first levels are partly reminiscent of Crossan, Lane, and Whiteôs (1999) 

intuition, interpretation, integration, and institutionalization. In selecting culture instead 

of people, Zhang, Shahbazpour, and Seidel (2016) recognize the importance of culture in 

an organization. Salzano et al. (2016) reproduce the APQC maturity model and have a 

framework based on culture and continuous improvement that looks at people, business 

process, content, and technology. 

The continued development of KM maturity models indicates that there is no 

consensus on a KMMM. However, KMMMs collectively do call out or confirm the 

multidisciplinary nature of KM. They also point out other concepts that need 

consideration in a model of KM. Data and expertise (as a word) have already been 

addressed. Lessons learned and people, by example, need to be included as concepts in a 

KM domain summary. Although PPT was repudiated as a framework, the PPT KMMMs, 

such as Pee and Kankanhalliôs (2009), contain KM activities of potential interest in 

understanding KM. Regardless, other clues to what KM is can be found by looking at 

KMMMs. 

The order and citations for Table 2-20 listed models differ. By example, Ehms 

and Langenôs (2002) article (Khatibian, Pour, and Jafari 2010) used the same factors and 

radar chart type of graphic as Langenôs (2000) conference presentation. Figure 1 in the 

book chapter by OôDell et al. (2003)ðñRoad map to knowledge management results: 

Stages of implementationòðis referenced by Hsieh, Lin, and Chang (2020) as ñAPQC 

(2003).ò Figure 1 is discoverable through Google Scholar which provides the chapter 

title. 
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Pour, Manian, and Yazdani (2016, 15, figure 2) found the most frequent 

dimensions of KMMMs to be people, process, IT, content, KM Strategy, and culture. 

Choices of levels for KMMM and factors continue to differ. 

Table 2-20: Collected factors, stages, levels, etc. from KMMM publications 

Model Factors, Stages, Levels, or Other Characteristics 
WisdomSource 

(1998; 2016) 1 

ñLevels of maturity [: ...] Standardized infrastructure for knowledge sharing, 

top-down quality assured information flow, top-down retention 

measurement, organizational learning, organizational knowledgebase, 

process-driven knowledge sharing, continual process improvement and 

organizational self-actualizationò (Kuriaé, 2010) 

Kochikar (2000) ñDefault, reactive, aware, convinced, sharingò (Kuria..., 2010) (Pour 2016) 

Parlby (2000) 

KPMG Consulting 

(Knowledge 

Journey) 

ñStages [:] Knowledge chaotic,ò aware, focused, managed, centric 

ñKey Areas [:] people, process, content & technologyò Klimko (2001, 

Kuria. 2010) 

Lee and Kim (2001) Acquire, create, improve, network, absorb, coordinate, share, and IT 

systems: closed, isolated, enterprise, global (Pour, Manian, and Yazdani 

2016) 

(Klimko 2001) Stages: Initial, knowledge discoverer, creator, manager, and renewer 

Characteristics: ñFocus, key processes, challenge, tool, and pitfallò (Kuria... 2010) 

Paulzen et al. 

(2002) 

ñStages [:] Initial, aware, established, quantitatively managed and optimizingò 

ñKey Areas [:] Organization, people and technologyò  

Ehms and 

Langen (2002) 

2 

ñStages, viz, initial, repeated, defined, managed and optimizingò 

ñKey Areas, viz, strategy & knowledge goals, environment & partnerships, people 

& competencies, collaboration & culture, leadership & support, knowledge 

structures & knowledge forms, technology & infrastructure, and processes, roles 

& organizationò (Kuria..., 2010) (Langen 2000, presentation) 

Gottschalk (2002), 

Gottschalk and 

Khandelwal (2004) 

ñStages of growth, viz, end-user tools, who knows what, what they know, 

and what they think.ò Also: Technology characteristics and knowledge 

classifications  

(Kuria..., 2010) 

OôDell et al. (2003), 

APQC (2019a)  

Getting 

Started 

Explore and 

Experiment 

Pilots & KM 

Initiatives 

Expand and 

Support 

Institutionalize 

KM 

Kulkarni and St 

Louis (2003) 

Stages: Possible, encouraged, enabled/practiced, managed, continuously 

improved (Pour, Manian, and Yazdani 2016) 

Kulkarni and 

Freeze (2004) 

ñLevels [:] Not possible, possible, encouraged, enabled/practiced, managed, 

continuousò 

Areas: expertise, lessons learned, knowledge documents, and dataò (Kuria... 2010) 

Gallagher and 

Hazlett in 2004 2 

Levels: aware, managed, enabled, and optimizing. ñViewpoints [: ...] 

infrastructure, culture, and technologyò (Klimko 2001, Kuria... 2010) also 

pour 2016 

Mohanty and Chand in 2005 - 

TATA Consultancy Servicesô 

5iKM3 KMMM  

ñStages [:] Initial, intent, initiative, intelligent and innovativeò 

ñKey Areas [:] ... people, process & technologyò (Kuria..., 2010) 

1  ñWisdomSource (2004), óóKnowledge management maturity (K3M)ôô, (Khatibian, Pour, and Jafari 2010, 69) and 
ñWisdom Source (2004), ñK3M: The Knowledge Management Maturity Modelò (Kuria ..., 2010) are no longer 
available; reviewed WisdomSource (1998) and WisdomSource (2016). 
2  Klimko (2001, 274) cites ñGallagher, S., Hazlett, S-A. (1999) ñUsing The Knowledge Management Maturity Model 

(K..M3) As An Evaluation Toolò, Draft paper for the Conference on 'Knowledge Management: Concepts and Controversies 
10-11 February 2000: University of Warwick, Coventry, United Kingdom 
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Table 2-20 (cont): Collected factors, stages, levels, etc. from KMMM publications 

Model Factors, Stages, Levels, or Other Characteristics 
Gunawan 

(2019 

(2005)) 

Levels: Possible ï(Not Discouraged), Encouraged, Enabled/Practiced, Managed, 

Continuously Improving 

Natarajan 

(2005) 

Factors: ñbusiness process readiness, technology infrastructure,  

human behaviour and leadershipò (Kuria..., 2010) 

Kruger and 

Snyman 

(2005) 

ñPhases [: ...] ICT as an enabler of KM, deciding on KM principles, ability to 

formulate organization-wide knowledge policy, building knowledge strategies, 

formulation of KM strategies and ubiquitous knowledgeò  

Desouza 

(2006, 92-

96) 

Levels: Ad-Hoc, reactive, appreciative, organized 

Dimensions: Sources, analytics, meaning and action management 

Robinson et 

al. (2006) 

Stages: Start-up, take-off, expansion, progressive, sustainability (Pour, Manian, 

and Yazdani 2016) 

(Lin 2007) Stages: Initiation, development, mature 

Dimensions: Acquire, convert, apply, protect 

(Raġula, Bosilj Vukġiĺ, and 

Indihar Ġtemberger 2008, 58) 

(I-KMMM)  

Categories: ñknowledge-related, organization-related and IT-

related factorsò 

Levels: Null, initial, repeatable, defined, integrated (Pour, 

Manian, and Yazdani 2016) 

(Hsieh, Lin, 

and Lin 2009, 

4087) 3  

Chaotic stage Knowledge 

conscientious 

stage 

KM 

stage 

KM advanced 

stage 

KM 

integration 

stage 

Culture KM process Information 

technology 

Boyles et al. 

(2009) 

ñKey Areas [:] policy, human resource, training, documentation, technology,  

tacit knowledge and KM cultureò (Kuria..., 2010, section 2)  

(Pee and Kankanhalli 2009) (G-

KMMM) also (Teah, Pee, and 

Kankanhalli 2006) 

Levels: Initial, aware, defined, managed, optimizing 

People Process Technology 

(Khatibian, Pour, 

and Jafari 2010) 

HR: Process; Information Technology; Strategy, Leadership; 

Organizations structure, Culture, Evaluation 

Hubert and Lemons 

(2010, 2) (APQC4) 

Five Levels: Initiate, Develop, Standardize, Optimize, Innovate 

(Khatibian, Pour, 

and Jafari 2010) 

Initial Managed Defined 
Quantitatively 

Managed 
Optimized 

Strategy, 

HR 

Process, organization 

and structure 

Leadership 

Evaluation 
Culture 

Scored: IT, strategy, HR, organization structure, 

process, culture, leadership, evaluation 

Kuriakose et al. 

(2010, section 3.2) 
Morphological categorization of 15 KMMMs:  

Context, Applicability, Stages, Assessment, Validation, Key Areas 

(Lee, Suh, and 

Hong 2010) 
Stages: Build, grow, adapt, close (Pour, Manian, and Yazdani 2016) 

(Arling 

2011) 

Siloed Standardized Integrated Generative 

Organize Encode & store Disseminate Generate & customize 
3  ñThe evaluation framework of KNM consists of three aspects: three target management objects (culture, KM 
process, and information technology), 68 KM activities, and 16 key areas (KAs)ò (Hsieh, Lin, and Lin 2009, 
4087) 
4  Pour, Manian, and Yazdani (2016) cited as APQC (2008) A Knowledge Management Maturity Model: APQCôs 

Stages of Implementation, n/a, Houston, Texas. 
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Table 2-20 (cont): Collected factors, stages, levels, etc. from KMMM publications 

Model Factors, Stages, Levels, or Other Characteristics 
(Booto Ekionea et al. 2011) Integrates other models across infrastructure, processes, and skills 

dimensions (Abou-Zeid, 2003; Chang & Ahn, 2005). Five levels 

Gap Filler 

Approach 

(Hung 

...2011) 

Knowledge 

Creation 
Knowledge Storage Knowledge Sharing Knowledge Application 

Inventive and 

Innovative 

Culture 

Knowledge 

integration, 

renewal 

Learning and sharing 

culture 

Applying and value-

adding knowledge culture 

(Weidner 

2011) 
Initial Awareness 

Imperative 

Design 

Initiative 

Implementation 

Expand 

Number 
Enrich 

(Serna 2012) Disposed Reactive Appreciative Organized Optimized 

SME 

(Jochem 

...2011, 

382 & 

385) 

Innovation impulses, employees, leadership, information system, knowledge transfer and 

design, policies and strategies, process design, partnership and resources, and customers 

9 company selected process areas 

(Chen and 

Fong 

2012) 

Levels: 1 Underdeveloped, 2 Underdeveloped, 3 Developed, 4 Developed, 5 Highly 

Developed 

Performance Drivers: Governance mechanisms, process, outcomes 

KNMTM 

(Khalili et 

al. 2012, 

880) 

Strategy Assessment 
Identify and 

Classification 
Sharing Application Infrastructure System 

(Zhao, de Pablos, 

and Qi 2012) 

Assets Activities Processes Enablers 

Support, recognize, promote, learning, inventory, evaluate, incentivize 

G-KMMM (2014) 

Van... 
People Process Technology 

Lotti (2014, 

1070) 
1 ï Insufficient KM 2 ï Structured KM 3 ï Oriented KM 

4 - Integrative 

KM 

(Yin, Yiu, and Pun 2014) Starters Initiators Improvers Achievers 

Galati 

(2015) 

Knowledge Sources Awareness of the KM Strategy Process of Adoption of KM 

Ohkubo 

and 

Sullivan 

(2015)  

Not 

present, 

not 

started 

In-development, 

limited, on ad-hoc 

basis 

Standardized, 

formalized, 

non-applied 

Standardized, 

applied by 

some staff/unk 

Standardized, applied 

completely, improved 

continuously 

Serenko, 

Bontis, and 

Hull (2016) 

Adapted the Knowledge Navigator (Hsieh, Lin, and Lin 2009) 

Culture KM processes Information technology 

Bochert, Schneider, and Wesels (2016) People Process Relations Technology 

(Philsoophian 

et al. 2016) 
Ad Hoc Repeatable Defined Managed Optimized 

(Pour, Manian, and Yazdani 

2016, 15, figure 2) 

Most frequent dimensions: People, process, IT, content, KM Strategy, 

and culture 

Zhang, 

Shahbazpour, 

and Seidel 

(2016) (Grids) 

Acquisition Dissemination Responsiveness 

Processes Technology Culture 

Basic Association Management Standardization Sustained 

Salzano et al. 

(2016) 

Growing 

awareness 

Localized and 

repeatable 

practices 

Common 

process and 

approaches 

Measured and 

adaptive 

Continuously 

improving 

practices 

Ad hoc Applied Leveraged Dynamic 
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Table 2-20 (cont): Collected factors, stages, levels, etc. from KMMM publications 

Model Factors, Stages, Levels, or Other Characteristics 
(Azmee, Ahmad Kassim, and 

Haji Abdullah 2017) 

Top Management Support 

and Leadership 

People Information 

Technology 

(Lambe 

2017) 

Levels: Not managed, aware, beginning, scaling, showing results, embedding 

(US Army 2017) 

KM3 

Ad Hoc Repeatable Defined Managed Optimized 

(Hsieh, Lin, 

and Chang 

2020, 7 & 5) 

Stages: Chaotic, conscientious, KM, KM advanced, KM integration 

Dimensions: Culture, technology, process, KM performance 

Map to evaluation criteria: Strategy, promotion, sharing, data and knowledge 

acquisition, knowledge store, knowledge and intelligent application, knowledge 

creation and innovation, knowledge protection, and KM learning. 

(Garfield 2018 

(2014)) 

Initial Repeatable Defined Managed Optimizing 

(O'Sullivan 

2018) 

Informal Breakthrough Community Enterprise Managed Optimized 

Strategic People Process Technology 

(APQC 2019b) Strategy People Process Content & IT 

(Boyes 2019) 

reporting on 

(Escrivão and Silva 

2019) 

Stages: Functional initiation, specialization, integration, integration 

Critical Success Factors: Organizational infrastructure, technology, culture, 

HR management, and support of top management 

(Demchig 

2020) 
Possible Encouraged Enabled/Practice Managed 

Continuously 

Improved 

(Jääskeläinen 

et al. 2020, 

12-14) 

Evaluation perspectives: Vision and strategy, governance and organization, 

information needs, information acquisition, information organization and storage, 

information products, knowledge sharing, knowledge usage, adaptive behavior, 

measures, and outcomes (Note: adaptive behavior not listed in statistical testing). 

(Mishra and Rane 

2020)  

Initial Managed Defined Quantitatively 

Managed 

Optimising 

Evaluation factors: Team Bonding Motivation KM Commitment for Improvements 

(Satya and Sastramihardja 

2020) 

Factors: Technology, Culture, Focus,  KM Solutions Spaces 

(Van Laar, Kitchens, and 

Koskey 2020) US Army 

KM3 

Ad Hoc Repeatable Defined Managed Optimized 

TISA (Ragsdale and Platz 2017, 

Ceisel 2022) (Report and Coveo 

blog) 

Levels: Recognize, Instantiate, Value Realization, Strategic 

Dimensions: Corporate culture, people, processes, technology 

 

Garfield (2018 (2014)) republished a KMMM model and included comments on 

divergent schools of thought mentioning APQC and Nick Milton going on to include 

insights by Patrick Lambe, Nicole Forsgren, Christiaan Verweijs, and David Williams 

who express reservations about KMMMs. Escrivão and Silva (2019) review eighteen 

models from 2011 to 2016 producing lists of ten factors, seven ñcritical success factors of 
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KM literature,ò and five critical success factors of KMMMs. They provide a summary of 

the number of times each categorization is referenced in their list of review authors. 

2.4.7  Mult idisciplinary and Foundational KM 

Knowledge Managementôs (KM) multidisciplinary/interdisciplinary nature has 

been long recognized (McAdam and McCreedy 1999, 3, O'Leary and Studer 2001, 24, 

Stankosky 2004, Serenko and Dumay 2015b, per Heisig, Bedford 2013b, Heisig 2015, 

173, Ioannis and Belias 2020, 39). This is further substantiated by Bedfordôs visualization 

for KM curriculum support (2013, 4) as revealed in Kent Stateôs IAKM Knowledge 

Management Concentration course descriptions (Bedford 2013 (estimated)).ò (Sisson and 

Mazzuchi 2017a, 1296). The multidisciplinary nature of KM is one way to look at 

differentiating disciplines and understanding KM roles better. Sisson and Mazzuchi 

(2017a) are the source for most of the material in this section. Sources for activities of 

from various disciplines include: Krathwohl (2002), Longman 2003 per Tzortzaki and 

Mihiotis (2014, 29), Doorey (2004, 3275), Lee (2005, 407), (Heery and Noon 2008), Law 

(2009, finance and marketing), Scott and Marshall (2009-2015, communication and 

management), Chandler and Munday (2010-2020, communication), Carey (2011, 3), 

Ramsey (2010, 758), Sisson and Houck (2010), Gimbel (2011, ix), McCrimmon (2011), 

Krueger, Walden, and Hamelin (2011), Hill (2012b, 614), Urban Dictionary (2012), Bode 

and Holstein (2013, systems engineering), Sisson and Ryan (2015), Merriam-Webster 

(2012-2016, sociology), Sisson and Ryan (2016b), Collins English Dictionary (2015-

2022, management), Merriam-Webster (2013-2022a, reason (n.) 2), Oxford English 

Dictionary (2011-2022, economics). 
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2.4.7.1  Multidisciplinary KM  

Sisson and Mazzuchi (2017a) investigated KM and knowledge application 

disciplines, such as management and engineering, differentiating them based on the set of 

activities each performs. 

KM draws on many other disciplines. As the management discipline is 

used by many other disciplines; so, is KM. KM, like many others, uses 

engineering (used here as a surrogate for development as well) to 

construct KM systems and Information Technology (IT) to store 

information about knowledge. IT, itself, is pervasive today, recording 

information for most disciplines. [Figure 2-25] lists implementing, 

supporting, and specialty disciplines [that] contribute to planning and 

implementation of KM. Similar graphics showing key implementing, 

supporting, and speciality disciplines could be constructed for any of the 

shown disciplines. All of these disciplines, except manufacturing, are 

considered by the authors to be knowledge application disciplines since 

the manipulation of knowledge is central to each of them in their 

execution and often in their output. Knowledge management is also used 

in manufacturing, but manufacturing usually has physical, tangible 

outputs. 

Adding Knowledge Management into the mix results in observing that 

KM and management can be viewed as common to other disciplines. 

Asset management is also common to most. [Figure 25 and Figure 26] 

show there are many two-way relationships, with most disciplines relying 

on many other disciplines in actual execution. By example, while 

management is shown as foundational in this figure, it relies on finance, 

HR, engineering, economics, psychology, sociology, and IT as well. Many 

of these disciplines could be drawn in a graphic as the center of their own 

universe. (Sisson and Mazzuchi 2017a, 1296) 
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Figure 2-25: KM's implementing, supporting, and specialty disciplines 
Note: Science is not an implementing, supporting, or specialty discipline.  
Source: Copied from Sisson and Mazzuchi (2017a, 1297, figure 1) 

2.4.7.2  KM as a Foundational Capability  

This section develops the idea that KM is foundational from an educational 

perspective. From a multidisciplinary relationship perspective, Sisson and Mazzuchi 

(2017a, 1296 & 1298, figure 2) discuss that it is also foundational. 

Like the other business disciplines, KM can be viewed as a foundational 

capability for organizations. However, KM also needs to be recognized as an educational 

foundational capability, such as oracy, literacy, and numeracy (Sisson and Ryan 2016b; 

e; 2017b). Foundational disciplines, from this educational perspective, are used in 

knowledge-based activities. By example, business relies on people who can hear, talk, 
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read, write, and use numbers. In addition, every discipline has knowledge to accumulate, 

organize, and use. 

Figure 2-26 shows both asset management and problem-solving fundamental as 

well as KM and management. But it also shows many other discipline dependencies. 

 

Figure 2-26: Use hierarchy of some disciplines 
Source: Copied from Sisson and Mazzuchi (2017a, figure 2) and updated. 

 

In figure 2, Schmitt (2016 - duplicate, 34) clarifies how four types of personal 

capital feed into four types of intellectual capital. Personal intellectual capital feeds 

intellectual human capital. Personal social capital feeds intellectual relationship capital. 

Personal emotional capital feed strategic capital. And, enabling technologies feed 

structural. Figure 2-27 presents another view relating asset management functions with 

explicit knowledge asset repositories, tacit knowledge, and types of capital. 














































































































































































































































































































































