Association for Information Systems

AIS Electronic Library (AISeL)

International Conference on Information Systems

ICIS 2004 Proceedings (ICI1S)

December 2004

Development and Validation of a Knowledge
Management Capability Assessment Mode

Uday Kulkarni

Arizona State University

Ron Freeze
Arizona State University

Follow this and additional works at: http://aisel.aisnet.org/icis2004

Recommended Citation

Kulkarni, Uday and Freeze, Ron, "Development and Validation of a Knowledge Management Capability Assessment Model" (2004).
ICIS 2004 Proceedings. 54.
http://aisel.aisnet.org/icis2004/54

This material is brought to you by the International Conference on Information Systems (ICIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in ICIS 2004 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact

elibrary@aisnet.org.


http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004/54?utm_source=aisel.aisnet.org%2Ficis2004%2F54&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

DEVELOPMENT AND VALIDATION OF A KNOWLEDGE
MANAGEMENT CAPABILITY ASSESSMENT M ODEL

Uday Kulkarni and Ronald Freeze
W. P. Carey School of Business
Arizona State University
Tempe, AZ U.SA.
uday.kulkar ni@asu.edu ronald.freeze@asu.edu

Abstract

Although many assessment tools and methodol ogies for measuring knowledge management capabilities are
becoming available in the practitioner world, none of them has been tested for validity. In this paper, wefirst
present a knowledge management capability assessment (KMCA) methodol ogy for determining the capability
levels of an organization in various knowledge areas. The KMCA defines the knowl edge capability areas and
afive-level metricfor assessing capabilitieswithin each area. Wethen present theresults of an empirical study
conducted to validate the ability of the KMCA methodology to correctly ascertain capability levels within
knowledge areas. The validation consists of two different tests: Thefirst test, called theabsolutetest, validates
the five-level metric within the KMCA by showing that a lower capability level isa prerequisite for achieving
the next higher level. The second test, called therelative test, demonstratesthe ability of the KMCA to compare
relative capabilities (1) across knowledge areas within a single organization and (2) across multiple
organizationsfor a given knowl edge area. The KMCA was devel oped in concert with aleading manufacturing
company inthesemiconductor industry. Thedatafor thisstudy wascollected fromover 700 knowledgeworkers
frommultiplelarge organizational unitswithinthe company. Theresults show that the KMCAisrobust, inthat
it isableto correctly estimate the capabilities of the knowledge areas it was designed to measure.

Keywords. Knowledge management, knowledge management capability, knowledge management maturity,
key capability area, capability assessment

I ntroduction

Knowledge management is becoming increasingly important as organizations realize that sustainable competitive advantage
hinges on effective management of their vast and varied knowledge assets. In order to be able to get “better” at managing
knowledge, one needs to know how well one is managing it in the first place. “That which doesn’t get measured, doesn’t get
managed” (Redman 1998, p. 80). Hence thefirst step in any large scale KM initiative or project should be that of assessment or
benchmarking. A scientific methodology concerning KM projects would allow an organization to gauge progress against
assessment goals and can serve to guide the overall KM strategy.

There are two significantly challenging tasks that need to be addressed by a KM assessment methodology. One is defining
knowledge and the other is constructing the metrics to assess how effectively an organization is managing its knowledge assets.
Knowledgeisdescribed asinformation combined with experience, context, interpretation, and reflection (Davenport et al. 1998).
It is a multidimensional concept that shows itself in the form of individuals with domain expertise, lessons learned from past
similar experiences, documents, routines, methods, etc. As far as the metrics are concerned, we have encountered a number of
tools and methodol ogies developed by practitioners that could be used for assessment of KM capability of organizations. Some
of these tools are used internally by the organizations that have developed them (Ehms and Langen 2002; Langen 2002), while
others are available as consulting services or commercial tools (Maier and Moseley 2003; Skyrme 2000). While these tools and
methodol ogies may be serving the purpose for which they are designed, none of them have been scientifically validated or their
validation made publicly available.
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The main objective of this research is to present a comprehensive methodology for KM assessment and to empirically validate
its content and construct validity. For this purpose, we present a knowledge management capability assessment (KMCA)
methodol ogy with measuresthat accurately capture afirm’ s knowledge management ability. Although devel oped in concert with
alarge semiconductor manufacturing company (henceforth, the company), the KMCA isdesigned to be sufficiently generic that
it can be applied to organizations across a wide range of industries. The company provided access and active participation of a
range of knowledge workersin the process, making this one of the most rigorously tested methodol ogiesin the KM assessment
area. We compl eted assessments of a diverse set of functional and business units within the company and present the results of
our validation study.

KMCA Framework and Development

A large number of KM assessment tools and methodologies have become available during the last few years, but, to our
knowledge, there has not been any scientific study reporting the validation of any of those methodol ogies. Hence, the brief list
of references we site here is mostly from practitioner articles and Web sites of the service providers. Langen (2002) and Ehms
and Langen (2002) describe a structured method devel oped at Siemens which divides KM-related issuesinto eight “key areas.”
A five-level development model offers a progressive scale for maturity. A similar approach to KM assessment was devel oped
by InfoSys Technologies (Kochikar 2002), with the focus on three “key result areas’” and a five-level maturity model. Both of
these assessment models are based on the five-level capability maturity model (CMM) of the Software Engineering Institute
(1995, 2002). Apart from the terminology used for naming the levels and some semantic transformations from software
engineering to KM, there is no description of the development of the model. For exampl e, the general and specific goals of each
level of maturity, as specified in the CMM, and the detail ed specification of the activities needed to attain the various levels are
not detailed in these models. Neither is there any attempt made to test for content and construct validity of the measurement
instrument or the process.

Weundertook aconsiderably structured conceptual development processto design our assessment i nstrument asdescribed bel ow.
Like the Siemens and InfoSys models, we al so adapted the framework of the CMM (i.e. the five maturity levels) to structure the
KMCA. However, the CMM framework was used only asashell; the substance within the framework, including theterminol ogy,
is specific to knowledge management. When designing our questionnaire, we worked closely with the company to identify
knowledge areas, define general goalsfor each maturity level, and outline specific goals and practicesfor each area. The KMCA
team included, in addition to the external academic researchers (authors), experts from the company in the areas of process
management, value measurement, change management, and information technology.

Knowledge Capability Areas

Knowledgeisabroad and complex concept and there are differing perspectives on the nature of knowledge. Knowledgeisviewed
by some asan object to be stored, manipul ated, etc., while othersextend this concept by emphasizing “ organization” of knowledge
to facilitate access, and athird goes further by viewing knowledge as a process asin “applying expertise” (Carlsson et a. 1996;
McQueen 1998; Zack 1999). According to an aternate perspective, knowledgeiswith the knower and is*“ shaped by one’ sinitial
stock of knowledge and the inflow of new stimuli” (Fahey and Prusak 1998, p. 267).

We recognize that the richness of knowledge needs to be captured through multiple dimensions. Drawing upon the KM research
literature and working closely with a team of five employees assigned by the company to the KMCA project, we divided the
diverse set of knowledge into four areas that represent knowledge in most organizations: expertise, lessons learned, knowledge
documents, and data. Wecall these knowledge capability areas (KCA) and describe them below. Every organization may possess
varying levels of capability across the four areas.

Expertiseis viewed as the knowledge that may be gained through experience or formal education. The personalization strategy
(Hansen et al. 1999) relied on theidentification of expertsand their expertise and viewed knowledgetransfer asoccurring through
mentoring. Alavi and Leidner (2001) identify corporate directories and systems to capture knowledge about experts (meta-
knowledge) as ways to facilitate knowledge sharing in this area.

Lessonslearned are successes and failures from similar past projects and are sometimes referred to as best-known-methods. The
codifications strategy presented by Hansen et al. (1999) identified the creation of knowledge objects that allows reuse without
the need to contact the originator. The process of documenting lessons|earned has been termed asinternal benchmarking (O’ Dell
and Grayson 1998), post-mortem, debriefing, etc. Since lessons learned are highly context dependent, their re-use needs careful
discernment while applying them to other similar situations.
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Knowledge documentsare explicit knowledge codified for future use. Thisincludestext based documents, such as project reports,
technical reports, operations manuals, policies, etc., or diagrams, audio and video clips. The most important goal in this caseis
efficiency of access and targeted search. The processes for using knowledge documents include cataloging with intuitive
taxonomies, storage, and retrieval methods.

Dataincludesthefacts or figures obtained originally from operations (and from other sources such as experiments, surveys, etc.)
and stored in databases and dimensional data warehouses. This is not the operational data, but summarized historical data that
can be used for planning, drawing inferences, pattern matching, mining, and model building. Such data can be a constant source
of knowledge. Effective management of this capability area includes ensuring data quality and organization, as well as fully
utilizing its potential through analysis techniques and models.

KMCA | nstrument Development Process

We developed the final instrument over three distinct phases: (1) the conceptual design and the initial instrument build,
(2) prototype evaluation, pilot test, and redesign, and (3) the survey administration for validation.

Phase 1: Conceptual Build and the Initial Questionnaire (M ay—September 2002)

After background research and identification of the four knowledge capability areas described above, we adopted a structured
conceptual development process for designing our assessment instrument. To our knowledge, no comprehensive validated
assessment instruments are readily available in this area. Figure 1 illustrates the top-down conceptual structure of the KMCA
design process, which shows that we started with the general goals for each capability level. General goal s were then trandlated
into oneor more specific goal swhich are specialized instances of general goalsfor each knowledge capability area. Specificgoals
for each capability area were then mapped to one or more specific practices that were, in turn, converted into questions for the
first version of our questionnaire.

An important design aspect of the KMCA isthat the goals for each level are distinct and that the lower-level goals are easier to
achieve than the higher-level goals. Unlike the CMM, where the higher maturity levels strictly build on top of the lower ones
(because of the objective nature of the CMM), the KM capability assessment has to achieve this through careful design. Thisis
because almost al of the questionsin a KM context have to be subjective—opinion-based. This progression from alower level
(easy to achieve) to ahigher level (difficult to achieve) givesthe questionnaire the ability to discern between organizational KM
capability levelsaccurately. The KM CA team arrived at the definitionsof general goal sfor each capability level after many rounds
of brainstorming and structured di scussions. Hence, the progression and distinctiveness of the capability levelsislargely intuitive
and, therefore, one of the purposes of the validation tests isto ascertain that the characteristics associated with each level have
been attained.

Table 1 shows the general goals of each capability level. As one can see, the goals are divided into two columns: those that
pertain to the perception of behavior of employees and those that relate to the availability of knowledge and theinfrastructure to
share it across the organization. Level O (Not Possible), the lowest level, describes a condition where the organizational culture
discourages knowledge sharing. Thereis alack of appreciation of benefits of knowledge sharing and hoarding may actualy be
the norm. Level 1 (possible), the next higher level, is attained if employees are generally willing to share knowledge, existence
of knowledge assets is acknowledged, and those who understand the value of knowledge do participate in sharing. Level 2
(encouraged) characterizes an organizationa culture that actively encourages knowledge sharing, possibly with rewards and
recognition. Knowledge assetsare not only recognized, but areal so stored or tracked in somefashion. Level 3 (enabled/practiced)
isreached if employees actually practice knowledge sharing. Thislevel isdistinct from level 2 in that knowledge sharing is part
of normal work practices. Enabling technologiesin the form of KM systems and tools, searchable repositories of different types
of knowledge, and knowledge assets with context-specific taxonomies are available. Level 4 (managed) signifies a condition
where the organization monitors the extent to which knowledge sharing takes place. Employees not only practice knowledge
sharing, but thereisahigh degree of expectation about easily finding the needed knowledge. KM related systems are easy to use,
they are supported by training and education, and new KM initiatives are introduced using principles of change management to
ensuretheir success. Level 5 (continuously improved), the highest level, isreached if an organization not only monitors how well
it is performing in KM related tasks, but also constantly strives to improve them. KM systems are periodically reviewed for
possible enhancements and knowledge-intensive business processes are reviewed and redesigned to make knowledge capture,
transfer, and reuse more effective.
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General Capability Goals

Levd 1
Level 2

A\

£
£
KCA1 Specific Goal KCA2 Specific Goals
Level 1 Level 1
Level 2 | g——f-Corespondonce 7 Level 2 e o
Assessment Instrument g
KCA1 Assessment KCA2 Assessment
Level 1 Level 1
Specific Practices \ Specific Practices o o
Level 2 Level 2
Specific Practices Specific Practices

Figurel. KMCA Design Architecture

Once the general goals of each capability level were established, the trandation into specific goals for each capability areawas
initiated. Taking an example of capability level 3 (see Table 1), if general goad is “knowledge management systems/tools and
mechanisms enabl e activities with respect to knowledge sharing,” then one of the corresponding specific goals for the expertise
area may be “mechanisms (templates/software) to capture expertise profile exist.” Other specific goals corresponding to this
General Goal may refer to taxonomies, repositories, collaborationtools, etc., for enabling sharing of expertise. Each Specific Goal
was then trandated into one or more scale items in the questionnaire. By strictly adhering to this procedure, we were able to
include questions representing all levels (level 1 through level 5) and maintain the relative progression of capability within each
area.

The original survey was composed of about 145 questions concerning the various aspects of the four capability areas. A focus
group was assembled with 10 to 12 senior and mid-level managers to assess the meaning, relevance, and completeness of the
instrument in terms of concept coverage for the capability areas and applicability to the work environment. The discussions and
feedback resulted in a questionnaire that was to be delivered to a pilot-group of knowledge workers.

Phase 2: Prototype Evaluation, Pilot Test, and Redesign (October 2002—August 2003)
Phase 2 began with distribution of the survey to asmall business unit that had volunteered to participatein the study. We collected
38 responses. This initia part of Phase 2 was designed to increase the face and content validities of the survey instrument.

Although the low number of responses did not allow usto make any statistical inferences, the qualitative feedback collected on
potential problems with the questionnaire, including understandability, length, etc., was invaluable.
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Tablel1l. General Goalsof Capability Levels

Capability L evel

General Goals

Behavior

Infrastructure

Level O:
Difficult/Not Possible

Knowledge sharing is discouraged.
Thereis general unwillingness to share
knowledge.

People do not seem to value knowledge
sharing.

There is alack of identification of
knowledge assets.

Level 1:
Possible

Knowledge sharing is not discouraged.
There isageneral willingnessto share.
Some people, who understand the value of
knowledge sharing, do it.

Knowledge assets are recognized/
identified.

Level 2:
Encour aged

Value of knowledge assets is recognized by
the organization.

Organization’s culture encourages all
activities with respect to sharing of
knowledge assets.

L eadership/senior management
communicates the value of and shows
commitment to knowledge sharing

Sharing is recognized/rewar ded.

Explicit knowledge assets are stored in
some fashion.
Tacit and implicit knowledge is tracked.

Level 3:
Enabled/Practiced

Sharing of knowledge assets is practiced.
L eadership/senior management sets goals
w.r.t_knowledge sharing.

KM related activities are a part of normal
wor kflow.

Knowledge management systems/tools
and mechanisms enable activities with
respect to knowledge sharing.
Centralized repositories exist.
Knowledge taxonomies exist.

Level 4: Employees find it easy to share knowledge Training and instruction is available for
Managed assets. KM systems usage.
Employees expect to be successful in Change management principles are used
locating knowledge assetsiif they exist. to introduce KM practices.
Knowledge sharing is formally/informally Tools for supporting KM activities are
monitored/measures. easy to use.
Level 5: Mechanisms and tools to leverage Tools and mechanisms for sharing are
Continuously knowledge assets are widely accepted. periodically updated/improved.
Improved There is a systematic effort to measure and Business processes that incorporate

improve knowledge sharing. sharing of knowledge assets are

periodically reviewed.

Therevised questionnaire was then administered to apilot group of 300 individualsin one businessunit. Inall, 79 responses (26
percent response rate) were received with an average time of 45 minutes to complete survey. Of the 79 respondents, only 47
actually completed the final sections of the questionnaire. Thisnon-compl etion rate was a serious concern and was primarily due
tothelength of the survey. Hence, in conjunction with the company experts, wereeval uated thelist of specific practicesand many
similar practices spanning multiple capability areaswere combined. In particular, many specific goalsof levels 1 and 2 stem from
an organization's culture and are similar in spirit across the different knowledge areas. We also addressed formatting issues to
reduce the number of pages and facilitate ease of use for the questionnaire. After these extensive revisions, another focus group
was assembled to ensure that the survey had not lost its face and content validity with the reduced number of questions. All
comments from the focus group were evaluated and where applicable incorporated into the survey. As a result, the fina
guestionnaire consisted of about 100 questions and required about 20 minutesto complete. Table 2 shows asummarized version
of the scale items and their related capability levels. These were used to compose the questions in the the survey which was
administered to the two large business units of the company.
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Table2. KMCA Scale ltemsand Capability Levels

Q Q
Q# | Leve Question Q# | Levd Question
Culture Expertise
cql 2 L eadership: Commitment to knowledge eql 1 Acknowledgment of existence of
sharing (KS) experts/expertise
cg2 2 L eadership: Communication about the eg2 2 Importance of Experts and expertise
value of KS
cq3 3 Leadership: Setting strategy and KS eg3 3 Availability of expertise repository(ies)
goals
cgd 2 L eadership: Encouragement w.r.t. KS egd 3 Accessibility of repository(ies)
cg5 1 Employees’ consideration of knowledge eg5 3 Usefulness of repository content
as an asset
cq6 1 Willingness of employees to share eq6 3 Information in repository about internal and
within own group external experts
cq7 3 Practice of KS within own group eq’ 3 Repository search capabilities
cq8 1 Willingness of employees to share eq8 4 Ease of searching repository
within own BU
cq9 3 Practice of KS within own business unit eq9 4 Multiple search criteria for repository
cgl0 1 Willingness of employeesto share eql0 3 Existence of taxonomy
within the firm
cqll 3 Practice of KS within the firm eqll 4 Clarity and standardization of taxonomy
cql2 4 New technologies accompanied by eql2 4 Comprehensiveness of taxonomy
training
cql3 4 Availability of appropriate amount eql3 5 Extensibility of taxonomy
training
cqld 2 Recognition/rewarding of activities eqld 3 Existence of aregistering and profiling
associated with KS process
L essons L earned eql5 4 Ease of use of registering and profiling
Iql 1 Acknowledgement of previously learned | eql6 4 Ease of updating of own profile
Lessons
192 2 Importance of looking for Lessons eql7 4 Consistency/management of profiles
Learned (LL)
g3 2 Importance of referring to Lessons eql8 3 Practice of looking for available expertise
Learned
g4 3 Successful application of Lessons eql9 4 Ease of locating relevant experts
Learned
g5 3 Availability of LL repository(ies) €q20 3 Accessing experts as part of normal work
practices
g6 3 Accessibility of LL repository(ies) eg2l 5 Collaboration tools are widely
accepted/routinely used
Iq7 3 Usefulness of LL repository content eq22 4 Easy of use of collaboration tools
g8 3 Search and retrieval capabilities of eg23 3 Access to internal/external experts with
repository collaboration tools
199 4 Ease of searching the repository eq24 4 Multiple tool sets for collaboration
1910 4 Multiple search criteria for repository eq25 3 Participate in Special Interest Groups
g11 3 Existence of taxonomy €g26 2 Encouragement for SIG participation
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Q Q
Q# | Leve Question Q# | Levd Question
1g12 4 Clarity and standardization of taxonomy | eq27 3 Availability of relevant SIGs
1913 4 Comprehensiveness of taxonomy €q28 4 Financial support/work time for SIG
participation
g14 3 Practice of capturing LL €929 5 Periodic review/improvement of
profiling/search tools
1915 4 Consolidation and management of LL eq30 5 Periodic review of expertise sharing
processes
1916 3 Capture of LL asindividual/group K nowledge Documents
responsibilities
1g17 4 Existence of a systematic processes for kgl 2 Importance of Knowledge Documents (KD)
capturing LL
1g18 3 Application/use of Lessons Learned kg2 2 Important of referring to KD’s
1919 4 Ease of finding relevant LL kg3 3 Availability of repository(ies)
1920 3 Embedding of looking for LL in normal kg4 3 Accessibility of repository(ies)
work practices
1921 5 Evaluation/updating of kas 3 Usefulness of repository content
accuracy/currency of LL
1922 5 Periodic review of capture/reuse kg6 3 Access to internal and external documents
processes in the repository
Data kg7 4 Repository support for rich formats
dgl 2 Importance of Data-driven decision- kg8 4 Clarity of meta-data
making
dg2 3 Data driven decision-making as part of kg9 3 Existence of taxonomy
one'sjob
dg3 3 Availability of repository(ies) kgl0 4 Clarity and standardization of taxonomy
dgd 3 Accessihility of repository(ies) kgll 4 Comprehensiveness of taxonomy
dgs 4 Currency kgl2 3 Existence of a categorization process
dg6 4 Appropriateness of level of kgl3 4 Ease to use of categorization process
summarization
dq7 4 Clarity of meta-data kgl4 4 Categorization process as part of normal
work practice
dg8 3 Timeliness/time period kgl5 4 Categorization process managed to ensure
adherence
dg9 3 Completeness kgl6 3 Practice of referring to and using KD’ s
dqlo 4 Usefulness of presentation format kql7 4 Ease of finding documents
dgll 4 Accuracy kgl8 4 Easy to use of toolsfor finding KD’s
dgl2 4 Ease of use of decision support tools kg19 4 Toolsretrieving relevant KD’ s
dgl3 3 Sufficiency of support tools kg20 4 Tools to support multiple search criteria
dql4 5 Periodic review/improvement of kg2l 5 Periodic review/improvement of
access/analysis tools search/retrieval tools
kg22 5 Periodic review of KD classification

schemes
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Phase 3: Data Callection and Validation (September 2003—February 2004)

Phase 3 began with the administration of the final instrument to two independent organizational units within the company with
apopulation of about 1,000 and 700 employees, respectively. Due to the nature of their work, these empl oyees can be classified
as knowledge workers. Each member of the two business units received an introductory e-mail from a senior level sponsor
concerning the administration of the survey, its potential impact on knowledge management, and the importance of the survey.

A second e-mail wasthen sent with alink to the survey instrument. Each businessunit utilized follow-up e-mail, aswell asvarious
incentives, to boost participation. Data collection occurred over afour-week period. The participation rates for the two business
units were 37 percent (BU1) and 56 percent (BU2), respectively. Recognizing that these response rates represent voluntary
participation, we conducted two discriminant analyses tests to determine if a response bias existed. The first method involved
solicitation of 29 non-respondents from the population to see if they could be discriminated from the original respondents. The
second method compared early respondents (first quartile) and late respondents (fourth quartile). Neither analysis provided
evidence of aresponse hias.

Validation of the KM CA

In validating both the instrument and the methods to analyze the assessment, we use the construct validation principles of
trandation validity (face and content validity) and criterion-related validity (predictive, concurrent, convergent and discriminant
validity) (Trochim 2001).

Trandation Validity

Trandlation validity attemptsto assess the degree to which accurate translation of the constructs occurred while operationalizing
theinstrument. Thisincludes both face and content validity for theinclusion of itemswithin theinstrument. Trandation validity
was amajor focusin the early phases of the project. The focus group in Phase 1 provided substantia input asto the applicability
of the concepts to industry.

In Phase 3, the survey was subjected to an inter-rater reliability test. We selected six business professors at our institution
knowledgeable in KM and who have taught, researched, and/or published in the area of KM. They were asked to comment on
the consistency of trandlation of the KM conceptsinto the questionsand to also rank individual questionsasto the capability level
guided by the general goals given in Table 1. The results of the inter-rater reliability test indicated that the framework was a
consistent trandl ation of knowledge management concepts. Moreover, the average of the absol ute difference between theranking
of theratersand our original designationswas lessthan one-half alevel. Thesetests provide further evidence of both the content
and face validity of the questionnaire and the distinctiveness of the capability levels attached to each question.

Criterion-Related Validity

The criterion-related validity assesses the measurement accuracy of the instrument. It checks the predictive capability of the
instrument based on the theory of the construct. In our case, this is the ability of our instrument to accurately measure the
capability level of an organization in each knowledge area.

When the KM CA isadministered to any organization, because of the design considerations that have goneinto its devel opment,
we expected to observe that, for each capability area, all questions pertaining to alower level of capability would be “ positively
answered” (defined below) beforeall the questions from any of the higher levelswere positively answered. If the results bore out
this requirement for every capability area, then one could conclude that the relationship between the capability levels is a
progression, i.e., the higher capability level (designation) really doesrepresent ahigher capability in every capability area. It also
simultaneously ascertains that the mapping from general goals to specific goals and the trandation from specific goals into
practices and actual questions has been accurately done.

For the purpose of operationalizing positively answered questions, we used the following thumb rule; If more than 50 percent
of the respondents chose strongly agree or agree categories for a question, we interpreted that as a positively answered question.
We use thisrule for the validity tests described later.

Weattempt to test for thisvalidity using two teststhat weinvented for this purpose. We call these (1) absolutetest and (2) relative
test. We believe that taken together, the results of the two tests indicate criterion-related validity of the instrument.
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Absolute Test Table3. LessonsLearned
Response Percent—BU1
The absolutetest validatesthe five-level metric within the KMCA model by

showing that, for every capability area, achieving alower capability level is Question Question Positive
aprerequisite for achieving the next higher level. This condition is verified Number Level Response %
by checking the number of questions at each level that were positively

answered out of the total number of questions at that level. (Recall that LQ3 2 79%
positively answered means more than 50 percent of the respondents LQ2 2 78%
answered strongly agree or agree to that question). For the capability in a LO16 3 _—
certain area to be at Level n, according to this test, all of the questions Q 0
belonging to level n and below (Level n-1, Level n-2, ...) must have been LQ4 3 70%
positively answered and, in none of the higher levels, all of the questions LQ18 3 60%
should have been positively answered. For the KM CA to be valid according

to thistest, the above rule needsto be satisfied for each of thefour capability LQ20 3 53%
Our datashowed that the absol ute test rule was satisfied for every capability LQ5 3 46%
area in the case of both the business units. Thus, absolute test results LQ6 3 42%
confirmed the criterion-related validity of thefive-level metric. Asasample

of the results, Table 3 shows the responses from the lessons |earned area of LQ8 3 39%
BUL. Inthistable, for ease of exposition, the data are arranged in ascending LQ7 3 38%
order of question level. Note that, due to response rate concerns, the Lo11 3 28%
industry team partners removed the questions pertaining to levels 1 and 5

from the final version of the survey to reduce its length. It was felt that the LQ17 4 37%
responses to these questions were going to be obvious (level one and level LQ10 4 33%
5 questionswould have received very high and very low positive responses,

respectively, and would not have affected our analysis materially). One can LQ15 4 31%
seethat all of the level 2 questions are positively answered and for none of LQ9 4 30%
the higher levels, (levels3and 4 inthiscase), are all the questions positively

answered. In this case, the results can be interpreted as the business unit is LQ19 4 21%
at least at capability level 2 in the area of lessons learned. (Based on the LQ13 4 23%
need, afiner granularity may be assigned to capability levels depending on 0
how many of the Level 3 and 4 questions are positively answered.) LQ12 4 20%

Relative Test

The relative test examines the direction of change between each pair of capability areas. For testing the predictive validity, we
conduct thistest intwo parts. (1) across knowledge areas within asingle business unit and (2) between the two business unit for
each knowledge area. For validation, we compare the direction of change between a pair of knowledge area capability levels as
determined by the KMCA with the difference in means of the raw responses obtained directly from the questions. Simply
speaking, if arealisat ahigher capability level than area 2 (as determined by the KM CA), then the mean raw scores of questions
in area 1 should be higher than those in area 2. The argument is that the relative difference between capability levels should be
reflected in therelative means of raw scores. For thistest, we defined morefinely scaled capability levels(e.g., 2, 2+, 2++, 3, etc.)
depending on the proportion of the positively answered questions in the next higher level of capability. Each increment (+)
indicates approximately a one-third unit of capability level. For example in Table 3, 100 percent of the level 2 questions,
approximately one-third of the level 3 questions, and none of the level 4 questions are answered positively. Therefore, the
capability level of the Lessons L earned would be estimated as 2+.

Figures 2 and 3 show the capability levelsand mean raw scores of the four capability areas of the two business units, respectively.
Tables 4 and 5 show the difference between means of the raw scores and their significance. The last column of the tables has a
“pass/fail” entry, depending on if the one-sided t-test concludes whether these differencestrack the differencesin the capability
levels determined by the KMCA. We conducted 12 pair-wiset-tests (“C, for each business unit) comparing each capability score
to determine if there exists asignificant difference between the means of each area. For example the entriesin row 1 of Table 4
mean comparing expertiseand |essonslearned of BU1, the changein capability levelsispositive (from 2 to 2+) and the difference
in the mean raw scores of the two areas is in the opposite direction and significant; hence, the relative test failed. Overall, the
results show that in the case of 9 out of the 12 comparisons, the relative test was successful.
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Figure 3. Mean vs. Capability Level
Comparsion for BU2

Similar analysisis used to ascertain whether a difference exists between the two business units. We conducted univariate F-tests
to determine any significant difference that may exist between the two business unitsfor each capability area(see Table6). The
results show that two of the four comparisons passed the relative test.

In summary, the data passed all 8 of the 8 absolute tests (4 capability areasin each business unit) and 11 out of the 16 relative
tests (within and between business units). Taken together, these results provide adequate indication of the ability of the KMCA
to measure what it is designed to measure. Combining these results with the content validity of the KMCA derived from the
process of its development, we believe that it is arobust instrument for accurately assessing KM capabilities of organizations.

Table4. BUI—Pair-Wise Comparison

Direction of
Paired Comparison Differencein t-
for BU1 Cap. Levels Mean Diff. | statistic df Significance
Expertise vs. Lessons Learned Positive -0.106 -1.910 212 0.028 | ** | Fail
Knowledge Positive 0.210 3.117 193 0.001 | *** | Pass
Documents
Data Positive 0.424 5.310 187 0.000 | *** | Pass
LessonsLearned vs. | Knowledge Positive 0.290 4517 206 0.000 | *** | Pass
Documents
Data Positive 0.489 5.866 198 0.000 | *** | Pass
Knowledge Data No Change 0.206 2734 197 0.007 | *** | Fail
Documents vs.
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Table5. BU2—Pair-Wise Comparison

Direction of
Paired Comparison Differencein t-
for BU2 Cap. Levels Mean Diff. | statistic df Significance
Expertise vs. Lessons Learned Positive 0.082 1.548 261 0.061 * | Pass
Knowledge Positive 0.273 4.440 247 0.000 | *** | Pass
Documents
Data No Change -0.060 -0.861 255 0.390 Pass
Lessons Learned vs. | Knowledge No Change 0.192 3.258 257 0.001 | *** | Fall
Documents
Data Negative -0.150 -1.970 262 0.025 | ** | Pass
Knowledge Data Negative -0.310 -3.816 254 0.000 | *** | Pass
Documents vs.
Table 6. Between-Group Analysis
Direction of Differencein BU1 BU2
Univariate F-Test Capability Levels Mean Mean F-Value Significance of F
Expertise No Change 2.645 2477 3.0810 0.080 * Fail
Lessons Learned No Change 2574 2.554 0.0283 0.867 Pass
Knowledge Documents Negative 2.893 2.758 1.2985 0.127 Fail
Data Negative 3.122 2.455 30.1693 | 0.000 | *** | Pass

Conclusion and Contributions of the KM CA

The rush to embrace knowledge management has resulted in many assessment tools and methodologies. One can easily find
claims as to the success of these assessment tools, but the evidence of their validity is often lacking. We have presented aKM
capability assessment instrument, the KMCA, that recognizes the diversity of knowledge existing in many organizations and
assesses an organization’ s capability in each area of knowledge. Viaitsrigorous construction process, we have demonstrated the
content validity of the KMCA. We empirically tested the KM CA with data obtained by surveying knowledge workers from two
independent business unitsin alarge semiconductor manufacturing organization. In order to verify the criterion-related validity,
we presented two methodsto test the ability of the KM CA to correctly measure capability levelsin knowledgeareas. the absolute
and the relative test. The results show that the data passed the absolute test in every one of the 8 instances and the relative test
in 9 out of the 12 instances. Taken together, we believe that the results of the tests successfully verified the criterion-related
vaidity.

Finally, although beyond the scope of the current paper, the KMCA analysis has acquired substantial knowledge to guide KM
initiatives within each of the business units. Each unit has begun to invest in resources to improve the capability in areas that the
KMCA has recommended, which is the purpose of the overal project. The implications to business in genera are that an
instrument for measuring KM capabilitiesisnow available that hasundergonerigorousand structured devel opment, experimental
testing, and analysis. Using the KMCA, organizations can focus on particular aspects of their KM capabilities through efficient
useof scarce organi zational resources. Specific competenciesof individual businessunitscan beexploited and transferred to other
units with lower capabilities in similar areas. Longitudinal tracking of how organizations improve their KM capabilities and
business performance can add value to business research.
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Limitations

We can think of four limitations that should be considered while eval uating the results of our research. Thefirst limitation stems
from the focus on asingle company during the development of the survey instrument. While this sounds like anarrow focus, one
must note the size of the subject organization (about 85,000 employees), the composition of the project team (academic
researchers and adiverse set of internal experts), and the independent input received from the participating client business units.
The second limitation isthat the datawas collected from within a single company. While thisreducesthe external validity of our
instrument, we believe that the decentralized nature of the company leading to a self-governing style of the business units and
the compl eteindependence of the operations of the two subject units provided a setting similar to multiple smaller organizations.
Our third, relatively minor, limitation resultsfrom thelack of ability to fully assesstheresponse bias. Webelievethat ascertaining
adequate representations from each segment based on, say, years of service, home base region, and job level may have provided
increased reliability in ng response bias, but such data was not readily available because of the strict anonymity of
responses. Finally, amajor limitation resulted from the lack of prior rigorous empirical studies on which we would have liked
to build our knowledge management measurement methodol ogy. We have attempted to heed the callsto provide better measures
of knowledge management (Teece 1998). However, whileour survey and assessment methodol ogy attempt to tacklethiscomplex
task, we recognize the research field’ s adolescent state and the lack of adequate groundwork to draw from and benchmark our
work.

Future Research

In addition to the capability related questions, the KMCA has embedded in it anumber of questions that measured user attitudes,
satisfaction, and perception of benefits from various I T solutionsto KM. Hence, one of the by-products of the KMCA would be
to use the context of KM to test and extend the theories proposed in various models in the IS literature such as the technology
acceptance and theory of planned behavior models. Since the identification of capability levelsin each of the knowledge areas,
the units have begun initiatives designed to improve their knowledge management capabilities. A longitudinal study that would
provide causal relationships of the capability levelsto firm performancein terms of measurable outcomesiscurrently in progress.
We are also exploring partnerships with other organizations to be able to perform cross-industry validation of this assessment
methodology. Inthisregard, it would also be interesting to explore how firms move across different levels, in different areas over
aperiod of time. Future research is also aimed at studying the complementariti es between knowledge capability areas and their
effect on the outcome measures. Models and interrel ationshi ps depicting the impact of each capability areato firm performance
should assist executives in targeting resources, improving firm profitability, and confirming that KM capabilities can not only
be measured but effectively managed and continuously improved.
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